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PREFACE 


Tue Handbook of Chemistry and Physics, continuing the 
policy of the past, is being revised at frequent intervals. 

The general features and scheme of arrangement, which have 
received extensive endorsement in former editions have been 
retained. The aim throughout has been to present in condensed 
form as large an amount of accurate, reliable and up-to-date 
information in the fields of chemistry and physics as was con- 
sistent with convenience in form and the possibility of wide 
utility and distribution. A very large proportion of the tables 
have been compiled especially for the Handbook from various 
authoritative collections of data and from the current journals. 

Since the beginning special consideration has been given to 
the requests and suggestions of those who have used former 
editions. In this way it has been hoped to develop the book 
along lines most acceptable to those interested in a volume of 
this type. Suggestions and contributions are received each 
year from many eminent chemists and physicists including 
members of the teaching profession and those engaged in 
industrial work. We believe this codperation to have been of 
very great value in the growth and development of the work. 

An attempt has been made to include material on all branches 
of chemistry and physics and the closely allied sciences, which 
would be likely to find any extended use. On the other hand, in 
order to retain the convenience of moderate dimensions and at 
the same time allow for natural growth due to the extension of 
knowledge in these sciences, and logical additions along lines 
already developed, it has seemed necessary to exclude types of 
material of use only in certain highly specialized lines of work. 

Chemistry and physics, always closely related sciences, have 
been brought into much more intimate relations by the more 
recent developments of research. To an increasing extent the 
student of either science should have a knowledge of the other. 
It would seem that there should be a large field for a single 
volume containing the constants and formule of the two sciences 
together with mathematical and conversion tables adequate for 
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accurate computation. The generous response which the previ- 
ous editions have met indicates that the volumes have been 
found useful and it is with the hope of even more completely 
meeting the needs of the chemists and physicists of the Eng- 
lish-speaking world that succeeding editions are offered. 


CHEMICAL RUBBER PUBLISHING CO. 


CLEVELAND, OHIO 
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The Thirty-first edition of the Handbook of Chemistry and 
Physics contains about 180 pages of completely revised and new 
material. Changes and additions have been made to one 
hundred additional pages and eighty-six worn plates have been 
remade, and one hundred and fifty-two plates repaired, to 
insure clearer printing. 

Included in the more important new material added is a table 
of Isotopic Masses which will be useful for those dealing with 
atomic and nuclear problems. 

To the mathematical section there has been added a twenty- 
three page table giving the values, to five significant figures, of 
sin? x cos? x and the product of sine and cosine for each minute 
of angle. This will be an especial convenience in curve fitting. 

The table “Wave Lengths of the Principal Lines in the 
Emission Spectra of the Elements” has been completely revised 
and rearranged. The extreme ultraviolet and infrared have 
been separated from the main table which latter now includes 
wave lengths from 2000 to 10,000 angstroms, the portion of the 
spectrum ordinarily recorded photographically and useful in 
qualitative and quantitative analysis. 

Among the important tables added to recent editions is 
the very complete table of isotopes giving the percent abun- 
dance, type and energy of radiations and half-life for about 
900 natural and artificial radioactive isotopes and stable 
isotopes, - 
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ANTIDOTES OF POISONS 


Acetic Acid.—Emetics, magnesia, chalk, soap, oil. 

Acetylene.—Same as for carbon monoxide. 

Arsenic, Rat Poison, Paris Green.—Milk, raw egg, sweet oil, 
lime water, flour and water. 

Carbolic Acid.—Any soluble non-toxic sulphate, after pro- 
voking vomiting with zine sulphate; uncooked white of egg 
in abundance, milk of lime, saccharate of calcium, olive cr 
castor oil with magnesia in suspension, ice, washing the stomach 
with equal parts water and vinegar; give alcohol or whiskey 
or about four fluid ounces camphorated oil at one dose. 

Carbon Monoxide.—Remove to fresh air immediately and 
eall for pulmotor; apply artificial respiration for at least one 
hour or until the pulmotor arrives. Administration of oxygen 
containing 5% of carbon dioxide is beneficial; inhalation of 
ammonia or amy] nitrite is often of value. 

Chloroform, Chloral, Ether.—Dash cold water on head and 
chest, artificial respiration. 

Ethylene.—Same as for carbon monoxide. 

Gas (illuminating).— Same as for carbon monoxide. 

Hydrochloric Acid.—Magnesia, alkali carbonates, albumen, 
ice. 

Hydrocyanic or Prussic Acid.—Hydrogen peroxide internally, 
and artificial respiration, breathing ammonia or chlorine from 
chlorinated lime, ferrous sulphate followed by potassium car- 
bonate, emetics, warmth. 

Iodine—Emetics, stomach siphon, starchy foods in abun- 
dance, sodium thiosulphate. 

Lead Acetate.—Emetics, stomach siphon, sodium, potassium 
or magnesium sulphates, milk, albumen. 

_ Mercuric Chloride or Corrosive Sublimate.—Zine sulphate, 
emetics, stomach siphon, white of egg, milk, chalk, castor oil, 
table salt, reduced iron. 

Nitrate of Silver.—Salt and water. 

Nitric Acid.—Same as for hydrochloric acid. 

Opium, Morphine, Laudanum, Paregoric, etc.—Strong coffee, 
hot bath. Keep awake and moving at any cost. 

Phosphoric Acid.—Same as for hydrochloric. 

xv 


ANTIDOTES OF POISONS (Continued) 


Sodium Hydroxide or Potassium Hydroxide.—Vinegar, 
lemon juice, orange juice, oil, milk. 

Sulfuric Acid.—Same as for hydrochloric acid with the addi- 
tion of soap or oil. 

Sulfurous Acid or Sulfur Dioxide.—Mustard plaster on 
chest; narcotics, expectorants. 

Wood Alcohol (Methyl Alcohol or Methanol).—Emetic 
or wash out stomach (stomach tube) with a solution of 10 grains 
sodium citrate per ounce of water. Give milk, white of egg 
or flour in water; purgative of magnesium sulfate (15 grams); 
stimulate and combat collapse. In case of cardiac or pulmo- 
nary failure use artificial respiration. Physicians may adminis- 
ter atropine, digitalin or strychnine as stimulants; to cause 
perspiration and elimination of the poison use 0.1 grain of 
pilocarpine hydrochloride. 


BURNS AND SCALDS 


Exclude air by thin paste of starch, flour, or baking soda. 
Ordinary oils such as Vaseline petroleum jelly, olive or castor 
oil, lard or cream may also be used except for phosphorus burns. 
Lime water mixed with an equal part of raw linseed oil makes an 
excellent dressing. An especially valuable material for all 
burns is picric acid gauze which may be applied in the form of a 
compress. 

After treatment with any of the above materials, cover with 
a cloth or with cotton and hold in place with a light bandage. 


Apply a freshly prepared 5% tannic acid solution. Place 
several layers of sterile gauze over the burned area, saturate 
with the tannic acid solution and bandage loosely. 


CHEMICAL BURNS 


With either, wash off as quickly as possible with a large 
quantity of water. Water from a tap may be allowed to flow 
over burns. 


Acids 


While the injury is being washed, have procured lime water 
or lime water and raw linseed oil mixed together in equal pro- 
portions or a mixture of baking soda and water or soap suds and 
apply freely. For acid in the eye wash as quickly as possible 
with water and then with lime water. 


Alkalis 


Wash with a large quantity of water as for acid burns. Neu- 
tralize with weak vinegar, hard cider or lemon juice. For lime 
or other strong alkali burns in the eye wash with weak solution 
of vinegar or with olive oil or a saturated solution of boric acid. 

Bromine.—Sponge immediately with a strong solution of 
of sodium thiosulfate until all the bromine color is gone, then 
wash off the mildly poisonous sodium thiosulfate with plenty 
of water. 
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FIRE PRECAUTIONS AND CHEMICAL HAZARDS 


Acetone.— Dilute with a spray of water to avoid spread of 
burning liquid. Use suitable gas mask. 

Alcohol.—See under acetone. 

Ammonia.—Use water and dilute acid. Use suitable gas 
mask, 

Benzol or Benzene.—Use water to cool containers which 
are endangered; extinguish flame with sand, earth, fire-foam 
or carbon tetrachloride fire extinguishers. Use suitable gas 
mask. : 

Calcium Carbide.—Do not use water as this generates 
acetylene, an inflammable and explosive gas; cut off electric 
current to avoid ignition of gas. Remove containers to a dry 
place. Use gas mask. 

Carbon Disulfide.—Use water to cool containers which are 
endangered; extinguish blaze with sand, earth, fire-foam or 
carbon tetrachloride fire extinguishers. Use suitable gas mask. 

Carbon Tetrachloride.—Do not use a fire extinguisher filled 
with carbon tetrachloride (pyrene or carbona) on flames caused 
by an electrical short circuit in a confined space; the carbon 
tetrachloride may be decomposed into toxic gases. 

Do not put carbon tetrachloride on a sodium fire, violent 
explosions may be caused. 

Celluloid.—Use large volumes of water and sand. The 
smoke contains oxides of nitrogen which are injurious. Use 
suitable gas mask. 

Chlorine.—Spray with water. The pungent nature of the 
gas makes the use of a gas mask imperative. 

Collodion.—See under carbon disulfide. 

Ether.—See under carbon disulfide. 

Gasoline.—See under carbon disulfide. 

Hydrochloric Acid.—Use large volumes of water also chalk 
or soda. Use gas mask. 

Hydrocyanic or Prussie Acid.—Suitable gas mask is essen. 
tial because of the extremely poisonous nature of the vapors. 
Provide ventilation. 
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FIRE PRECAUTIONS (Continued) 


Lacquer Solvents.—See under carbon disulfide. 

Magnesium.—Do not use water. Use sand or earth to 
extinguish flames. Remove containers to a dry place. 

Nitric Acid and Oxides of Nitrogen.—Use large volumes of 
water. Do not use sand or earth. Use gas mask. 

Potassium.—Do not use water. Remove containers to a 
dry place. Extinguish flames with sand or earth. For 
storage, potassium is kept immersed in petroleum. 

Potassium Hydroxide.—Use large volumes of water or 
dilute acids. 

Phosphorus.—Use water and wet sand. Use gas mask. 
For storage, white phosphorus must be kept immersed in 
water. Red phosphorus is less dangerous. 

Sodium.—See under potassium. 

Sodium Hydroxide.—See under potassium hydroxide. 

Sulfur.—Extinguish with water or sand. Use gas mask, 

Sulfuric Acid.—Sce under hydrochloric acid. 

Turpentine.—See under acetone. 
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USE OF MATHEMATICAL TABLES 


For a complete discussion of the principles and use of mathe- 
matical tables, textbooks on the subject should be consulted. 
The following brief statements are intended to give only suffi- 
cient information to make possible the intelligent use of the 
tables, omitting for the most part any attempt at treating the 
theory and principles. 


Exponential Method of Expressing Numbers—For conveni- 
ence in writing and manipulation, numbers are often expressed 
as factors of appropriate powers of 10. The following examples 
will illustrate: 

2,380,000,000. may be written 2.38 *« 109 
238. may be written 2.38 x 102 
.238 may be written 2.38 * 1071 
-000000238 may be written 2.38 x 10-7 


Logarithms—The logarithm of a number is the exponent of 
that power to which another number, the base, must be raised 
to give the number first named. Any positive number greater 
than 1 might serve as a base. Two have been selected, yield- 
ing two systems of logarithms. One base, 2.718... . usually 
indicated by the letter e, gives rise to a system of logarithms 
convenient in higher mathematics. These are called natural, 
Napierian, or hyperbolic logarithms. Reference will be made 
to their use in a subsequent paragraph. 


The other base used is 10, giving logarithms particularly 
adapted to use in computation, called common or Briggian 
logarithms. Tables of logarithms given without designation 
are invariably of this latter type. 


Since most numbers are incommensurable powers of ten, a 
common logarithm, in general, consists of an integer which 
is called the characteristic and an endless decimal, the mantissa. 


It is to be observed that the common logarithms of all num- 
bers expressed by the same figures in the same order with the 
decimal point in different positions have different character- 
istics but the same mantissa. To illustrate:—if the decimal 
point stand after the first figure of a number, counting from 
the left, the characteristic is 0; if after two figures, it is 1; if after 
three figures, it is 2, and so forth. If the decimal point stand 
before the first significant figure the characteristic is —1, usually 
written 1; if there is one zero between the decimal point and the 
first significant figure itis 2andsoon. For example: log 256 = 
2.40824, log 2.56 = 0.40824, log 0.256 = 1.40824, log 0.00256 = 
3.40824. The two latter are often written log 0.256 = 9.40824 
—10, log 0.00256 = 7.40824—10. 


1 


USE OF MATHEMATICAL TABLES (Continued) 


A method of determining characteristics of logarithms is to 
write the number with one figure to the left of the decimal point 
multiplied by the appropriate power of 10. The characteristic 
is then the exponent used. For example: 


256,000,000 = 2.56 X 108 log = 8.40824 
0.000000256 = 2.56 X 10-7 log = 7.40824 or 3.40824 —10 


Inasmuch as the characteristic may be determined by inspection 
the mantissas only are given in tables of common logarithms. 
To find the logarithm of a number: 


For a number of four figures, take out the tabular mantissa 
on a line with the first three figures of the number and under its 
fourth figure. The characteristic is determined as previously 
explained. 

For a number of less than four figures, supply zeros to make 
a four figure number and take the value of the mantissa from 
the tables as before. For example: log 2 = log 2.000 = 0.30103. 


For a number of more than four figures, take the tabular 
value of the mantissa for the first four’ figures; find the differ- 
ence between this mantissa and the next greater tabular man- 
tissa and multiply the difference so found by the remaining fig- 
ures of the number as a decimal and add the product to the 
mantissa of the first four figures. For example: to find log 


46.762. 
log 46.76 = 1.66987 


Tabular difference between this mantissa and that for 4677 
is .00010. 
.. log 46.762 1.66987 + .2 * .00010 
1.66987 + .00002 


1.66989 


To find the number corresponding to a given logarithm: 


Wo dl 


If the mantissa is found exactly in the table, join the figure 
at the top which is directly above the given mantissa to the 
three figures on the line at the left and place the decimal point 
according to the characteristic of the logarithm. For example, 
log"! (antilogarithm) 3.39967 = 2510. 


If the mantissa is not found exactly in the table it is necessary 
to interpolate. For example, log"! 3.40028 = 25138. + %/ig= 
2513.5. 


The column of proportional parts at the right of each page 
of the table shows, under the heading of the various tabular 
differences, the parts of these differences which correspond to 
the digits from 1 to 9 in the fifth place. This makes it possible 
to take out a logarithm for a five figure number or to find an 
antilogarithm of the same number of significant figures with 
increased facility, usually by inspection. 
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USE OF MATHEMATICAL TABLES (Continued) 


The following formulae express the relations on which the use 
of logarithms is based: 


log ab =log a+log 6 
log * = log a—log b 
log a” =n Xlog a 


lor! Hye 


The following examples will serve as illustrations: 
1. 52600 X 0.00381 x 2.74 = 549.1 
log 52600 = 4.72099 
log 0.00381 = 3.58092 
log 2:74" = 0.43775 


Sum: 2.73966 
Antilogarithm = 549.1 


The sum is the logarithm of the product, the mantissa of 
which is 73966. On looking up this mantissa in the logarithm 
tables we see that it corresponds to the digits 5491. The char- 
acteristic is 2, hence there are three figures before the decimal 


point. The number corresponding to the logarithm, called the 
antilogarithm, is 549.1.. 


2. 0.00123 + 52.7 = 0.00002334 An Alternative method: 


I 


log 0.00123 = 3.08991 log 0.00123 = 7.08991 —10 
log 52.7 = 1.72181 log 52.7 = 1.72181 
Subtracting 5.36810 5.36810 —10 
Antilog 0.00002334 


The characteristic 5 (5. —10) shows four zeros after the 
decimal point before the first significant figure. 


oe os TD X15 X0.09 = 1.295 
log 273 = 2.48616 log 292 = 2.46538 
log 780 = 2.89209 log 760 = 2.88081 
15 = 1.17609 é : ay hg ae 

ee 0.09 = 2.95424 1og denominator = 5.34619 
log sum = 5.45858 

log numerator = 5.45858 

log denominator = 5.34619 

subtracting = 0.11239 

antilogarithm = 1.295 
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USE OF MATHEMATICAL TABLES (Continued) 


As division may be accomplished by multiplying by the 
reciprocal of a number, the above may be considerably simpli- 
fied. The logarithm of the reciprocal of a number, called the 
cologarithm, is readily obtained from the table by subtracting 
the logarithm of the number from zero. This may readily be 
read off from the table of mantissas. Change the sign of the 
characteristic algebraically adding to it —1, then mentally sub- 
tract each figure of the mantissa from 9 proceeding from left 
i right, the last figure being subtracted from 10. The example 
then is: 


log 273 = 2.43616 
log 780 = 2.89209 
log 15 = 1.17609 
log 0.09 = 2.95424 
colog 292 = 3.53462 
colog 760 = 3.11919 
0.11239 

4, (0.00098)4 = 9.224 x 10738 An alternative method: 

log 0.00098 = 4.99123 log 0.00098 = 6.99123 —10 

4 4 

3.96492(a) 27.96492 —40 

4x4 16. (b) or 7.96492 —20 

a or 13.96492 


log (0.00098) = 13.96492(c) 
antilog = 9.224 x 10713 antilog = 9.224 10718 
In the above it will be noted that the mantissa is always 
positive hence the multiplication of the mantissa shown at (a) 
while (b) shows the multiplication of the characteristic. (c) is 
the algebraic sum. 
5. 0/492 =3.455 
log 492 =2.69197 
Dividing the logarithm by 5 gives as the logarithm of the 
root 0.53839 the antilogarithm of which is 3.455 both charac- 
teristic and mantissa being positive. When the characteristic is 
negative and not evenly divisible by the root to be taken a 
modification of the logarithm is necessary. 
6. ~/ 0.000372 = 
log 3.72X10-4 = 4.57054 (a) 
=26.57054—30 (b) 
dividing (b) by 3 gives 8.85685—10 which may be written 
4 


USE OF MATHEMATICAL TABLES (Continued) 


2.85685 and is the logarithm of the root sought, the antiloga- 
rithm of which is 0.07192. 


7 0.000372 1-2 = 0.000076674 
log 0.000872 = 4.57054 

or 6.57054 —10 

1.2 


7.88465—12 
antilogarithm 0.000076674 


Four-Place Logarithms—This short table on two facing pages 
makes possible logarithmic computation precise to four signi- 
ficant figures, (three without interpolation). The mantissa is 
given complete and the proportional parts indicated for each 
ine. 


Four-Place Antilogarithms—Some computers prefer to use 
separate tables for determining antilogarithms; the table being 
entered from the margins with the logarithm and the number 
being found in the body of the table. Such a table is given to 
accompany the four-place logarithms. 


Five-Place Logarithms—For computation involving five 
significant figures, (four without interpolation) the five-place 
table will be adequate. Since the first two figures will be the 
same for several lines of the table they are given in the first line 
only. The point at which these first two figures change is indi- 
cated by an asterisk. While space does not permit the pro- 
portional parts for each line, tables will be found for each tabular 
difference. 

The supplementary table following the five-place logarithms, 
giving seven-place logarithms for numbers of five significant 
figures from 10,000 to 12,000 will be found convenient to in- 
crease precision and avoid the inconvenience of interpolation 
where the differences are large. 


Logarithms of the Trigonometric Functions—Logarithms of 
the functions are given for each minute from 0-360°. 


The quantity — 10 is to be appended to all logarithms of the 
sine and cosine, to logarithms of the tangent from 0-45° and of 
the cotangent from 45-90°. 


With degrees indicated at either side of the top of the page 
use the column headings at the top. With degrees stated at 
ie bottom of the page use the column designations at the 

ottom. } 


With degrees at the left (top or bottom) use the minute col- 
umn at the left, and with degrees on the right side of the page 
use the minute column at the right. 
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USE OF MATHEMATICAL TABLES (Continued) 


_ To illustrate the proper employment of headings for angles 
in the four quadrants— 
logsin 6° 24’=9.04715 —10 log sin 186° 24’ =9.04715—10 
log sin 83° 15’=9.99698 —10 log sin 263° 15’ =9.99698 —10 
log cos 96° 41’=9.06589 —10 log cos 276° 41’ =9.06589 — 10 
log cos 173° 49’=9.99747 —10 log cos 353° 49’ =9,99747 —10 


For the accurate determination of values where the tabular 
differences are large, the values of CS and CT are given. The 
following equations indicate their use. 


To find the logarithm of the functions of an angle: 
For angles 0-3° For angles 87—90° 


log sin 6 = log 6’ — CS ___ log cos @ = log (90° — 6)” — €S 
log tan 6 = log 6’ — CT log cot @ = log (90° — 0)” — CT 
log cot 6 = colog tan 6 log tan 6 = colog cot 6 


To find the angle: 
For angles 0—3° For angles 87-90° 


log 6’ = logsin 6 + CS__ log (90° — 6)” = log cos 6 + CS 
log 0” = log tan @ + CT log (90° — @)” = log cot @ + CT 


In the above expressions, 6’’ and (90° — 6)” are used to indi- 
cate the value of the angles expressed in seconds. The values 
in the body of the table are the cologarithms and should be used 
as indicated above. 


The values of the logarithms S and T are also given in a 
separate table. For these the following relations hold: 


To find the functions of an angle. 


log sin 6 = log @” +S log cos @ 
log tan 6 = log 0” + T log cot 0 


To find the angle. 
log 6’ = logsin 9 —S log (90° — 6)” = logeos9 —S 
log 0” = log tan 9 — T log (90° — 6)” = log cot 6 — T 


Where the values of CS and CT are given, the angles express- 
ed in seconds are given in the supplementary column at the 
left. 


_ The tabular differences are given under the headings “d” and 
“c.d.”, the latter referring to the common difference for the 
tangent and cotangent. Tables of proportional parts (“P.P.’’) 
facilitate interpolation. At the bottom of each column will be 
found special proportional parts between the tabular differences 
for the tangent or cotangent and those for the sine or cosine. 
These are useful when one function is to be obtained directly 
from the other without determining the angle. 

For example, suppose log tan @ is given as 9.67644 and log 
cos @ is required. The difference between the given logarithm 
and that given in the table, 9.67622 (opposite 25° 23’), is 22. 
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USE OF MATHEMATICAL TABLES (Continued) 


The tabular differences of the two logarithmic functions at this 
place are 32 and 6. In the proportional table for 3°,, 22 corre- 
sponds to 4; this, subtracted from the tabular logarithmic 
cosine 9.95591, gives the required log cos 6 = 9.95587. 


The symbols 5 and 5 are used to indicate how the terminal 5 
has been derived. For example, the logarithm 8.83075 is 
more fully given as 8.8307495 while the value 9.40825 is derived 
from 9.4082539. 


Natural Trigonometric Functions—Values of the natural 
trigonometric functions of angles are given for each minute 
from 0-360°. 


For degrees indicated at the top of the page use the column 
headings at the top. For degrees indicated at the bottom use 
the column indications at the bottom. 


With degrees at the left of each block (top or bottom), use 
the minute column at the left and with degrees at the right of 
each block use the minute column at the right. 


Natural Functions and their Logarithms are given for 
angles in degrees and tenths from 0 to 90 degrees. 


Natural Functions and their Logarithms are given for 
angles in radians and hundredths, from 0 to 2 radians. 


Haversines—Values of (1 — cos 6)/2 for angles between 0 
and 180° are given to four significant figures. The four-place 
mantissas of the logarithms of the haversines are also given. 
The correct characteristic must be provided in each case. 


The listed values of the haversines were derived from values 
which were computed to seven significant figures. The 
logarithms were independently derived from the more exact 
values of the haversines and are, therefore, in many cases not 
the exact value of the logarithm of the haversine as listed. 
This is notably true at the beginning of the table where the 
logarithm can be given with more exactness than the function. 


Natural Logarithms—The natural logarithms of numbers 
from 0.000 to 999. are given in a group of four tables. The 
method of finding logarithms of numbers not included in the 
tables is indicated at the beginning of the third page. A con- 
venient table of constants occurs at the top of the fourth page. 


The first page gives the natural logarithms of numbers from 
0.000 to 0.499. Since the characteristics change rapidly for 
the smaller numbers, they are indicated above the mantissa in 
the first line. In the second and following lines the charac- 
teristics are given at the left only. For example, log, 0.004 = 
—5.52146; log. 0.6i4 = —4.26870. 


The succeeding pages give the natural logarithms of num- 
bers up to 999. 
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Exponential Functions—Values of e*, log e* and e~* where 
e is the base of the natural system of logarithms 2.71828 . . . 
and x has values from 0 to 10. Facilitating the solution of 
exponential equations, these tables also serve as a table of 
natural or Naperian antilogarithms. For instance if the 
logarithm or exponent xz = 3.26 the corresponding number or 
value of e” is 26.050. Its reciprocal e~ is .038388. 


Hyperbolic Functions—The table gives the values and 
logarithms of the hyperbolic sine z, cosine 2, tangent z and 
cotangent zx for values of z from 0 to 5. 


Degrees-Radians—This table gives the value in radians to 
five significant figures; for each 10 minutes from 0° 0’ to 90° 0’; 
for each degree from 90 to 180; for each 10 degrees from 180 
to 480. Values are also given for each minute from 0-60’ and 
for each second from 0-60”. 


Tables are also provided to facilitate changing from degrees 
and decimal fractions to radians, from decimal fractions of a 
degree to minutes and seconds and the reverse operations. 


Numerical Tables—The first section gives the reciprocals 
of numbers from 0 to 1000 and circumferences and areas of 
circles with diameters having these values. Reciprocals and 
circumferences for values not listed can be obtained by an 
appropriate shift of the decimal point. 


The second section is devoted to squares, cubes and roots. 
The squares and cubes from 1 to 1000 are given exactly. The 
roots are given to seven significant figures. Since the square 
roots of 10n are given, values of the square roots from 1 to 
10,000 may be found directly. For the square roots of numbers 
below and above this range, use may be made of the following 
relations: ~/100n = 10 Vn; /1000n = 10 V/10n; Vyon = 
ts V10n; Vqb0n = fs V0; Vocoon = rho V10n. For ex- 
ample, the square root of 0.268 may be found by using the 


form, +/0.268 = 45 V/10 X 268. The tabular value for the 
square root of 10n for 268 is 51.76872. Hence, the desired root 
is 0.5176872. 


Values of cube roots for all numbers from 1 to 100,000 will 
be found directly in the table. Cube roots for numbers above 
or below this range will be found from the following relations: 


V1000n = 10 Wn; ~/10,000n = 10 V/10n; +/100,000n = 
10 V 1007; v Ton = io Vv 1007; WV rhon i V10n; 00% 
= 3, Wn. For example, the cube root of 731,000 may be found 
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by using the form, ~/731,000 = 101/731. The tabular value 
of the a0 for 731 is 9.008223. The desired root is, therefore, 
90.08223. 


Powers of Numbers—This table is given to supplement the 
values of squares and cubes of numbers found in the preceding 
numerical table. The larger numbers are expressed exponen- 
tially to at least seven significant figures. The approximate 
value written as a whole number may be obtained by shifting 
the decimal point to the right by the number of places indicated 
in the exponent of 10 shown at the head of each group of values. 
For example: the approximate value of 338 is found in the 
table as 14.064086 < 104. Written as a whole number it is 
1,406,408,600,000. 

Factorials and their Logarithms—The product n X 
(n — 1) X (n — 2) X --- X Liscalled factorial n, expressed as 
n! or |n. For example: factorial 5=5X4X3X2X1= 
120. Factorials are very often met with in series. For pur- 
poses of computation in such cases the table giving the values of 
the factorials and of their logarithms for numbers from 1 to 
100 is provided. The values of the factorials are expressed 
exponentially to 5 significant figures. 


A brief table of exact values and reciprocals of factorials is 
to be found on page 186. 


Factors for Computing Probable Errors—The probable 


error of a series of m measures di, d2, dz . . - Gn, the mean of 
which is m, is given by the expression, 
0.6745 A Gi eT ee eek aaa 
= — (mm — a)? + (m =e)? -- (min)? 
Vn—1 


The probable error of the mean is, 


0.6745 
E = —————-vV/ (m — a)? + (m — ae)? + + > + (m — an)? 
V n(n — 1) 
The following approximate equations are convenient forms for 
computation, 


zd 
= 0.8453——_ 
: /n(n — 1) 
BR = 08453-—=4 


nJn—1 

The symbol <d represents the arithmetical sum of the 
deviations. 

For convenience in computing the probable error the value 
of several of the factors involved is given for values of n from 2 


9 


USE OF MATHEMATICAL TABLES (Continued) 


Probability of Occurrence of Deviations—The signifi- 
cance of deviations is indicated by this table. The probability 
of occurrence of deviations as great as or greater than any 
specific value is given for various ratios of deviation to probable 
error and also with respect to the standard deviation o. The 
probability of occurrence is stated in per cent or chances in 
100. The odds against occurrence are also stated. The 
probable error is 0.6745 X (c). 


Areas, Ordinates and Derivatives of the Normal Curve 
of Error—lIf, for a large number of observations, the frequency 
y, of the occurrence of an error of magnitude ¢ be plotted, a 
curve results whose equation may be written, 


oy el 
V 20 
The area, ordinates and derivatives for this curve given in the 

table are useful in the treatment of observational data. A text 


on statistical methods should be consulted for a complete 
explanation. 


Factors and Primes—The table presents the prime factors 
of all factorable numbers and the logarithms of all prime num- 
bers from 1 to 2000. 





2 
y ent /2 


Conversion Table 




















Inches Centimeters Centimeters Inches 
1 = 2.54001 1 = 0.39370 
2 = 5.08001 2 = 0.78740 
3 = 7.62002 3 = 1.1811 
4 = 10. 16002 4 = 1.5748 
5 — 12.70003 5 = 1.9685 
6 = 15.24003 6 = 2.3622 
7 = 17.78004 tb = 2.7559 
8 = 20.32004 8 = 3.1496 
9 = 22.86005 9 = 3.5433 

Feet Meters Meters Feet 
1 = 0.304801 1 = 3.28083 
2 = 0.609601 2 = 6.56167 
3 = 0.914402 3 = 9.84250 
4 = 1.219202 4 = 13 .12333 
5 = 1.524003 5 = 16.40417 
6 = 1.828804 6 = 19 .68500 
7 = 2.133604 U = 22.96583 
8 = 2.438405 8 = 26. 24666 
9 = 2.743205 9 ~ 29 .52750 

Yards Meters Meters Yards 
i = 0.914402 1 = 1 093611 
#3 = 1.828804 2 = 2.187222 
3 = 2.743205 3 = 3.280833 
4 = 3.657607 4 = 4.374444 
5 = 4.572009 5 = 5.468056 
6 = 5.486411 6 = 6.561667 
vf = 6.400813 a = 7.655278 
8 = (eolo2lo 8 = 8.748889.» - 
9 = 8.229616 9 = 9.842500 
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Conversion Tables (Continued) 














Miles Kilometers Kilometers Miles 
1 1.60935 1 0.62137 
2 3.21869 2 1.24274 
3 4.82804 3 1.86411 
4 6.43739 4 2.48548 
5 8.04674 5 3.10685 
6 9.65608 6 3.72822 
7 11. 26543 ie 4.34959 
8 12.87478 8 4.97096 
9 14.48412 9 5.59233 
Pounds Av. Kilograms Kilograms Pounds Av. 
1 0.45359 1 2.20462 
2 0.90718 2 4.40924 
3 1.36078 3 6.61387 
4 1.81437 4 8.81849 
5 2.26796 5 11.023811 
6 2 2Uoo 6 13 .22773 
7 3.17514 tal 15.43236 
8 3.62874 8 17. 63698 
9 4.08233 9 19.84160 





Conversion Factors 
U. S, AND METRIC UNITS 


Each unit in bold face type is followed by its equivalent in 
one or other units of the same quantity. 


Acre—0.0015625 square mile; 4.3560 


X 104 square feet; 0.4046873 
hectare 
Bushel—1.2444 cubic feet; 2150.42 
cubic inches; 0.035239 cubic 


meter; 35.238 liters 

Centimeter—0.032808 foot; 
0.39370 inch, 

Circular Mil.—7.854 X 1077 square 
inch; 5.0671 X 1076 square centi- 
meter 

Cubic Centimeter—0.061023 cubic 
inch; 0.27051 dram; 16.231 min- 
ims; 0.99997 milliliter 

Cubic Foot—0.80357 bushel; 7.481 
gallon; 0.02831701 cubic meter; 
28.316 liters 

Cubic Inch—16.387162 cubic centi- 
meters 

Cubic Meter—35.314445 
feet; 264.173 gallons 

Foot—0.3048006 meter 

Gallon—0.13368 cubic foot; 0.83268 
gallons (British); 231.00 cubic 
inches; 0.0037854 cubic meter; 
3.7853 liters 

Grain—0.064798918 gram 

Gram—0.00220462 pound (avoirdu- 
pois); .0352740 ounce (avoirdu- 
pois); 15.4324 grains 

Hectare—2.471044 acres; 1.0764 
xX 10° square feet 

Inch—2.540005 centimeter 

Kilogram—2,.2046223 pounds (av- 
oirdupois) 


cubic 


bgt 


Kilometer—0.62137 mile 

Liter—0.26417762 gallon; 0.035316 
cubic foot; 1.056710 quarts 

Meter—1.093611 yards; 3.280833 
feet; 39.3700 inches 

Mile—1.60935 kilometers 

Ounce  (fluid)—1.80469 cubic 
inches; 29.5737 cubic centimeters 

Ounce (avoirdupois)—28.349527 
grams 

Ounce (apothecary or troy)— 
31.103481 grams 

Pint (liquid)—0.473167 liter; 473.- 
179 cubic centimeters 

Pound (avoirdupois)—0.453592 
kilogram; 453.5924 grams 


Pound (apothecary or troy)— 
0.3732418 kilogram; 373.2418 
grams 


Quart—1.10120 liters 

Quart (liquid)—.946333 liter 

Radian—57.29578 degrees 

Rod—5.029210 meters 

Square Centimeter—0.15500 
square inches 

Square Foot—0.09290341 square 
meter 

Square Inch—645.16258 
millimeters 

Square Meter—10.76387 ‘square 
eet 

Square Yard—0.83613 square meter 

Ton (short) —907.185 kilograms 

Yard—0.91440183 meter 


square 


NUMERICAL CONSTANTS 


Numbers Containing 7+ 
= 3.14159 26536 logiom = 0.49714 98727 loge xr = 1.14472 98858 














Number Logarithm Number Logarithm 
| 

« 3.1415 927/0.4971 499 ne 9.8696 044/0.9942 997 

Qa 6.2831 853/0.7981 799 Qn? 19.7392 088]1.2953 297 

30 9.4247 780|0.9742 711 42 39.4784 176|1.5963 597 

4r  |12.5663 706/1.0992 099 l/r? 0.1013 212/9.0057 003—10 
8r |25.1327 412/1.4002 399 1/(2r2) | 0.0506 606|8.7046 703—10 
a/2 | 1.5707 963/0.1961 199 1/(472) | 0.0253 303/8.4036 403—10 
x/3 | 1.0471 976|0.0200 286 Var 1.7724 539/0.2485 749 

1/4 | 0.7853 982/9.8950 899—10] \/7/4 or] 0.8862 269/9.9475 449-10 
1/6 | 0.5235 988/9.7189 986—10) \/x/2 

m/8 | 0.3926 991/9.5940 599—10| \/7/4 | 0.4431 135/9.6465 149-10 
27/3 | 2.0943 951/0.3210 586 /7/2 | 1.2533 141]0.0980 599 
41/3 | 4.1887 902]0.6220 886 V2/m 0.7978 846/9.9019 401—10 
1/x | 0.3183 099|9.5028 501—10] 7 31.0062 767|1.4914 496 

2/x | 0.6366 198/9.8038 801—10 We 1.4645 919/0.1657 166 

4/r | 1.2732 395]0.1049 101 1/Wx | 0.6827 841/9.8342 834-10 
1/(2)| 0.1591 549|9.2018 201-10] Vx? | 2.1450 294/0.3314 332 
1/(4m)| 0.0795 775|8.9007 901—10] 1/\/x | 0.5641 896/9.7514 251-10 
1/(6r)| 0.0530 516/8.7246 989—10] 2/+/x or] 1.1283 792|0.0524 551 
1/(8r)| 0.0397 887/8.5997 601—10|| \/4/r 

















Logarithmic Constants 


é = 2.71828 18285 M = logioe = 0.43429 44819 
1/ M = loge 10 = 2.30258 50930 logio M = logio login e = 9.638778 43113 — 10 
1/e = 0.36787 94412 
loge 2 = 0.69314 71806 logio 2 = 0.80102 99957 


Change of Base 


loga x = logs x/logs a 
logio x = loge x/loge10 loge x = logio x/logio e 
loge x = 1/M logio x = 2.30258 50930 logio x 
logio x = M loge x = 0.43429 44819 loge x 


DECIMAL EQUIVALENTS OF ido FRACTIONS 


rT 2 34/64 = 0.53125 
1/16 4/64 
3 6/64 
1/8 8/64 
10/64 
3/16 12/64 
7/32 14/64 
1/4 16/64 
9/32 18/64 


5/16 10/32 20/64 
11/32 22/64 
3/8 aeiee aaa 
13/32 26/64 
7/16 14/32 28/64 
15/32 30/64 
1/2 16/32 32/64 = 


Phi endnote eed 





MISCELLANEOUS CONSTANTS 

Mean radius of the earth, 3959 miles = 6371 kilometers. 

1 degree of latitude at 40° = 69 miles. 

1 nautical mile=1’ of are on the earth’s surface at the 
equator. 

Mean density of the earth, 5.522 grams per cm?. 

Constant of gravitation, K =6.670 X 10-8 =the attraction in 
dynes between two gram masses one centimeter apart. 

Acceleration due to gravity at sea level, lat. 45° =980.616 cm. 
per sec. per sec. =32.172 feet per sec. per sec. 


Length of seconds pendulum at sea level, lat. 45°=99.356 
cm. =39.116 in. 


Density of mercury at 0°C.=13.59509 g. per em. 
Density of water, maximum at 3.98° C. =0.999973 g. per cm 
Density of dry air at 0° C. and 760 mm. = .001293 g. per cm’. 


Velocity of sound in dry air at 0° C., 33,136 cm. per sec. = 
1089 feet per sec. 

Velocity of light in a vacuum =2.99776 X 101° cm. per sec. = 
9.83514 X 108 feet per sec. = 186,272 mi./sec. 


Heat equivalent of fusion of water 79.63 cal. (15° C.) per 
gram. 


Heat equivalent of vaporization of water, 539.55 cal. (15° C.) 
per gram. { 

Coefficient of expansion of gases, .003665. 

Specific heat of air, at constant pressure, 0.238. 


Electrochemical equivalent of silver, 0.001118 g. per sec. per 
{nt. ampere. 

Mean wave length of sodium light, .00005893 em. or 5893. 
&ngstrém units. 

Absolute wave length of red cadmium line in air, 760 mm. 
pressure, 15° C.; 6488.4696 angstrom units. 


GREEK ALPHABET 





Greek| Greek English Greek] Greek English 














letter name equivalent || letter name equivalent 
A a | Alpha a N v | Nu n 
BB | Beta b =z & | Xi x 
ry Gamma g Oo Omicron 6 
Aéd | Delta d Un | Pi p 
E ¢« | Epsilon é P p | Rho r 
Zé | Zeta Z Zo | Sigma s 
H 7 | Eta é ca |) au t 
60 Theta th tT v | Upsilon u 
Te Iota i So Phi ph 
K « | Kappa k Xx | Chi ch 
Ad | Lambda 1 Wl | Psi ps 
Muy | Mu m Qe | Omega 6 


———————  ——— —eeeeeeESSSSSESFSSFSSSSSSSSSsSms 


0000 0043 0086 0128 0170 
0414 0453 0492 0531 0569 
0792 0828 0864 0899 0934 
1139 1173 1206 1239 1271 
1461 1492 1523 1553 1584 


1761 1790 1818 1847 1875 
2041 2068 2095 2122 2148 
2304 2330 2355 2380 2405 
2553 2577 2601 2625 2648 
2788 2810 2833 2856 2878 


3010 3032 3054 3075 3096 
3222 3243 3263 3284 3304 
3424 3444 3464 3483 3502 
3617 3636 3655 3674 3692 
3802 3820 3838 3856 3874 


3979 3997 4014 4031 4048 
4150 4166 4183 4200 4216 
4314 4330 4346 4362 4378 
4472 4487 4502 4518 4533 
4624 4639 4654 4669 4683 


4771 4786 4800 4814 4829 
4914 4928 4942 4955 4969 
5051 5065 5079 5092 5105 
5185 5198 5211 5224 5237 
5315 5328 5340 5353 5366 


5441 5453 5465 5478 5490 
5563 5575 5587 5599 5611 
5682 5694 5705 5717 5729 
5798 5809 5821 5832 5843 
5911 5922 5933 5944 5955 


6021 6031 6042 6053 6064 
6128 6138 6149 6160 6170 
6232 6243 6253 6263 6274 
6335 6345 6355 6365 6375 
6435 6444 6454 6464 6474 


6542 6551 6561 6571 
6637 6646 6656 6665 
6730 6739 6749 6758 
6812 6821 6830 6839 6848 
6902 6911 6920 6928 6937 


6990 6998 7007 7016 7024 
7076 7084 7093 7101 7110 
7160 7168 7177 7185 7193 
7243 7251 7259 7267 7275 
7324 7332 7340 7348 7356 


6532 
6628 
6721 








0212 0253 0294 0334 0374 |*4 
0607 0645 0682 0719 0755 | 4 
0969 1004 1038 1072 1106 | 3 
1303 1335 1367 1399 1430 | 3 
1614 1644 1673 1703 1732 | 3 


1903 1931 1959 1987 2014 |*3 
2175 2201 2227 2253 2279 
2430 2455 2480 2504 2529 
2672 2695 2718 2742 2765 
2900 2923 2945 2967 2989 


3118 3139 3160 3181 3201 
3324 3345 3365 3385 3404 
3522 3541 3560 3579 3598 
3711 3729 3747 3766 3784 
3892 3909 3927 3945 3962 


4065 4082 4099 4116 4133 
4232 4249 4265 4281 4298 
4393 4409 4425 4440 4456 
4548 4564 4579 4594 4609 
4698 4713 4728 4742 4757 


4843 4857 4871 4886 4900 
4983 4997 5011 5024 5038 
5119 5132 5145 5159 5172 
5250 5263 5276 5289 5302 
5378 5391 5403 5416 5428 


5502 5514 5527 5539 5551 
5623 5635 5647 5658 5670 
5740 5752 5763 5775 5786 
5855 5866 5877 5888 5899 
5966 5977 5988 5999 6010 


6075 6085 6096 6107 6117 
6180 6191 6201 6212 6222 
6284 6294 6304 6314 6325 
6385 6395 6405 6415 6425 
6484 6493 6503 6513 6522 


6580 6590 6599 6609 6618 
6675 6684 6693 6702 6712 
6767 6776 6785 6794 6803 
6857 6866 6875 6884 6893 
6946 6955 6964 6972 6981 


7033 7042 7050 7059 7067 
7118 7126 7135 7143 7152 
7202 7210 7218 7226 7235 
7284 7292 7300 7308 7316 
7364 7372 7380 7388 7396 


PrbynNwrp NYNNNwDYP Ndwwec 


Bee ee 


Pe RR RR 


“« Interpolation in this section of the table is inaccurate. 
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FOUR-PLACE 


Proportional Parts 
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4567 8 9 


17 21 25 29 33 37 
19 23 26 30 34 


WWW WO PRR He RRR RR ROTO OID AWAIT NICO@MC OO 


17 
16 
15 


eH RR OL OT OK COTO OTOD CIO DAD AWN WOMOMD OO 


21 24 
19 23 
18 21 


17 20 
16 18 
15 17 
14 16 
13 16 


Crororeror CVSS DPXIDH OD NNNsSs 00 GO 00 C0 <O ooo 


AADADADP ABDOIANT wsNIANAIC MOMDMDMH OOwo 


1234567 


28 31 
26 29 
24 27 


22 26 
21 24 
20 22 
19 21 
18 20 


17 19 
16 18 
15 17 
15 17 
14 16 


MONIT ~WIN-I00 WAWDMD OOO 
NIAID SMMMDD ODOS 


foe} 
© 





— 


ae 


— 
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LOGARITHMS 
eer ee ee ee eee 





8976 8982 


0 1 2 3 4 


7412 
7490 
7566 
7642 
7716 


7789 
7860 
7931 
3 8000 
8069 


8136 
8202 
8267 
8331 
8395 


8457 
8519 


7419 7427 7435 
7497 7505 7513 
7574 7582 7589 
7649 7657 7664 
7723 7731 7738 


7796 7803 7810 
7868 7875 7882 
7938 7945 7952 
8007 8014 8021 
8075 8082 8089 


8142 8149 8156 
8209 8215 8222 
8274 8280 8287 
8338 8344 8351 
8401 8407 8414 


8463 8470 8476 
8525 8531 8537 
8579 8585 8591 8597 
8639 8645 8651 8657 
8698 8704 8710 8716 


8751 8756 8762 8768 8774 
8808 8814 8820 8825 8831 
8865 8871 8876 8882 8887 
8921 8927 8932 8938 8943 
8987 8993 8998 


9031 9036 9042 9047 9053 
9085 9090 9096 9101 9106 
9138 9143 9149 9154 9159 
9191 9196 9201 9206 9212 
9243 9248 9253 9258 9263 


9294 9299 9304 9309 9315 
9345 9350 9355 9360 9365 
9395 9400 9405 9410 9415 
9445 9450 9455 9460 9465 
9494 9499 9504 9509 9513 


9542 9547 9552 9557 9562 
9590 9595 9600 9605 9609 
9638 9643 9647 9652 9657 
9685 9689 9694 9699 9703 
9731 9736 9741 9745 9750 


9777 9782 9786 9791 9795 
9823 9827 9832 9836 9841 
9868 9872 9877 9881 9886 
9912 9917 9921 9926 9930 
9956 9961 9965 9969 9974 





Or 2 es re: 


5 Comer y. 8 9 





7443 7451 7459 7466 7474 
7520 7528 7536 7548 7551 
75S7 7604 7612 7619 7627 
7672 7679 7686 7694 7701 
7745 7752 7760 7767 7774 


7818 7825 7832 7839 7846 
7889 7896 7903 7910 7917 
7959 7966 7973 7980 7987 
8028 8035 8041 8048 8055 
8096 8102 8109 8116 8122 


8162 8169 8176 8182 8189 
8228 8235 8241 8248 8254 
8293 8299 8306 8312 8319 
8357 8363 8370 8376 8382 
8420 8426 8432 8439 8445 


8482 8488 8494 8500 8506 
8543 8549 8555 8561 8567 
8603 8609 8615 8621 8627 
8663 8669 8675 8681 8686 
8722 8727 8733 8739 8745 


8779 8785 8791 8797 8802 
8837 8842 8848 8854 8859 
8893 8899 8904 8910 8915 
8949 8954 8960 8965 8971 
9004 9009 9015 9020 9025 


9058 9063 9069 9074 9079 
9112 9117 9122 9128 9133 
9165 9170 9175 9180 9186 
9217 9222 9227 9232 9238 
9269 9274 9279 9284 9289 


9320 9325 9330 9335 9340 
9370 9375 9380 9385 9390 
9420 9425 9430 9435 9440 
9469 9474 9479 9484 9489 
9518 9523 9528 9533 9538 


9566 9571 9576 9581 9586 
9614 9619 9624 9628 9633 
9661 9666 9671 9675 9680 
9708 9713 9717 9722 9727 
9754 9759 9763 9768 9773 


9800 9805 9809 9814 9818 
9845 9850 9854 9859 9863 
9890 9894 9899 9903 9908 
9934 9939 9943 9948 9952 
9978 9983 9987 9991 9996 
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hp a ma el il 


il a 


ht asia a 


brid 
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FOUR-PLACE COMMON LOGARITHMS 








2 3 4 5 6 7 
— 9914 —.9872 —.9830 | —.9788 —.9747 —.9706 —. 
—.9508 —.9469 —.9431 | —.93938 —.9355 —.9318 —. 

9136 9101 . 9066 90381 —.8996 —.8962 — 
—.8794 —.8761 8729 | —.8697 —.8665 —.8633 — 
—.8477 —.8447 —.8416 | —.8386 —.8356 —.83827 — 
—.8182 —.8153 —.8125 | —.8097 —.8069 —.8041 —. 
—.7905 —.7878 —.7852 | —.7825 —.7799 —.7773 —. 
—.7645 —.7620 —.7595 | —.7570 —.7545 —.7520 —. 
—.7399 —.7375 —.7352 | —.7328 —.7305 —.7282 —. 
—.7167 —.7144 —.7122 | —.7100 —.7077 —.7055 — 
— .6946 —.6925 —.6904 | —.6882 —.6861 —.6840 — 
—.6737 —.6716 —.6696 | —.6676 —.6655 —.6635 — 
— 65386 —.6517 6498 6478 6459 6440 
— 6345 —.6326 —.6308 | —.6289 —.6271 —.6253 
—.6162 —.6144 —.6126 | —.6108 —.6091 —.6073 —. 
—.5986 —.5969 —.5952 | —.5985 —.5918 —.5901 —. 
— 5817 —.5800 —.5784 | —.5768 —.5751 —.5735. —. 
— 5654 —.5638 —.5622 | —.5607 —.5591 —.5575 — 
— 5498 —.5482 —.5467 | —.5452 —.5436 + .5421 —. 
—.5346 —.5331 —.5317 | —.5802 —.5287 —.5272 — 
—,.5200 —.5186 —.5171 | —.5157 —.5148 —.5129 —. 
—.5058 —.5045 —.5031 | —.5017 —.5003 —.4989 —. 
— 4921 —.4908 —.4895 | —.4881 —.4868 —.4855 —. 
—.4789 —.4776 —.4763 | —.4750 —.4737 —.4724 —. 
—.4660 —.4647 —.4634 | —.4622 —.4609 —.4597 — 
— .4535 —.4522 —.4510 | —.4498 —.4486 —.4473 — 
— 4413. —.4401 —.4389 | —.43877 —.4365 —.4853 — 
— 4295 —.4283 —.4271 | —.4260 —,4248 —.4237 — 
—.4179 —.4168 —.4157 | —.4145 —.4134 —.4123 — 
—.4067 —.4056 —.4045 | —.4084 —.4023. —.4012 — 
—.3958 —.3947 —.3936 | —.3925 —.3915 —.3904 — 
— 3851 —.3840 —.3830 | —.3820 —.3809 —.3799 — 
—.3747 —.3737 —.3726 | —.3716 —.3706. —.3696 — 
— 3645 —.3635 —.3625 | —.3615 —.3605 —.3595 — 
— 3546 —.3536 —.3526 | —.3516 —.3507 —.3497 — 
—.3449 —.3489 —.3429 | —.3420 —.3410 —.3401 —. 
— .3354 —.3344 —.3385 | —.3325 —.3816 —.3307 — 
— .3261 —.3251 —.3242 | —.3233 —.3224 —.3215 — 
—.3170 —.3161 —.3152 | —.3143' —.3134 —.3125 — 
— .3080 —.3072 —.3063 | —.3054 —.3045 —.3036 — 
— 2998 —.2984 —.2976 | —.2967 —.2958 —.2950 — 
— .2907 —.2899 —.2890 | —.2882 —.2874 —.2865 — 
— .2823 —.2815 —.2807 | —.2798 —.2790 —.2782 — 
— 2741 —.2733 —.2725 | —.2716 —.2708 —.2700 — 
— .2660 —.2652 —.2644 | —.2686 —.2628 —.2620 — 
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ee 


iyi 


iol 


Talika 





9 


. 9626 
9245 
. 8894 
8570 
8268 


7986 
W721 
7471 
. 7235 
7011 


6799 
6596 
6402 
6216 
6038 


5867 





OF DECIMAL FRACTIONS 








55 | —.2596 
56 | —.2518 
57 | —.2441 
58 | —.2366 
59 | —.2291 
-60 | —.2218 
61 | —.2147 
62 | —.2076 
63 | —.2007 
64 | —.1938 
-65 | —.1871 
-66 | —.1805 
BOW lvoe 
68 | —.1675 
.69 | —.1612 
70 | —.1549 
a — .1487 
7 — 1427 
a — .1367 
alt — .1308 
75 | —.1249 
eto) — 1102 
lam | —.1185 
8 | —.1079 
79 | —.1024 
80 | —.0969 
81 | —.0915 
.82 | —.0862 
.83 | —.0809 
.84 | —.0757 
85 | —.0706 
86 | —.0655 
87 | —.0605 
88 | —.0555 
89 | —.0506 
-90 | —.0458 
-91 |; —.0410 
92 | —.0362 
93. | —.0315 
-94 | —.0269 
95 | —.0223 
96: | —.0177 
97 | —.0182 
98 | —.0088 
99 | —.0044 


tude lendic | 


fetladledt,| He de de of 


bacthiodtesten| 


bnslbabbe- Hhtetealy | 


toed | 


. 2588 
2510 
2434 
. 2358 
. 2284 


2211 
2140 
. 2069 
. 2000 
1931 


. 1864 


1798 


1738 


1669 


1605 


1548 
1481 
1421 
1361 
. 1302 


. 1244 


1186 
1129 


. 1073 
- 1018: 


0964 
0910! 
0857 
0804 
0752 


0701 
0650 
0600 


0550 


0501 


0453 
0405 
0357 
0311 
0264 


-0218 
0173 
0128 
0083 
-0039 


etal | 


Ie nes Orne SIs) Sit Se) ok eh 


Ciniein 


. 2581 
. 2503 
2426 
2351 
2277 


. 2204 
2132 
2062 
. 1993 
1925 


. 1858 
1791 
1726 
- 1662 
. 1599 


. 1537 
1475 
1415 
1355 
. 1296 


1238 
1180 
1124 
1068 
. 1013 


0958 
0904 
0851 
0799 
0747 


-0696 
0645 
0595 
0545 
0496 


-0448 
0400 
0353 
0306 
0259 


-0214 
-0168 
0123 


“0035 
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3 4 5 6 a 8 

— .2573 —.2565 | —.2557 —.2549 —.2541 — 2534 — 
— .2495 —.2487 | —.2480 —.2472 —.2464 —.2457 — 
— .2418 —.2411 | —.2403 —.2396 —.2388 2381 

— .2343 — 2336 | —.2328 —.2321 —.2314 —.2306 — 
— .2269 — 2262 | —.2255 —.2248 —.2240 — 2233 — 
—.2197 —.2190 | —.2182 —.2175 —.2168 —.2161 — 
—.2125 —.2118 | —.2111 —.2104 —.2097 —.2090 — 
— .2055 —.2048 | —.2041 —, 2034 —.2027 —.2020 — 
—.1986 —.1979 | —.1972 —.1965 —.1959 —.1952 —. 
—.1918 —.1911 | —.1904 —, 1898 —.1891 —.1884 — 
—.1851 —.1844 | —.1888 —.1831 —.1824 —.1818 — 
— 1785 — 1778} —.1772 =. 4765 —. 1759. — 1752 — 
— .1720 —.1718 | —.1707 —.1701 —.1694 —.1688 — 
—.1656 —.1649 | —.1643 —.1637 —. 1630 —. 1624 — 
— 15938 —.1586 | —.1580 —.1574 —.1568 —.1561 — 
—.1580 —.1524 | —.1518 —.1512 —.1506 —.1500 — 
—.1469 —.1463 | —.1457 —.1451 —.1445 —.1439 — 
— .1409 —.1403 |} —.1397 —.1391 —.1885 —.1379 — 
—.1349 —.1343 | —.1387 —.13831 —.1825 —.13419 — 
—.1290 —.1284 | —.1278 —.1273 —.1267 —.1261 — 
— .1232 —.1226 | —.1221 —.1215 —.1209 —.1203 — 
—.1175 —.1169 |} —.1163 —.1158 —. 1152 —.1146 — 
—.1118 —.1113 | —.1107 —.1101 —.1096 —.1090 — 
—.1062 —.1057 | —.1051 —.1046 —.1040 —.1035 — 
—.1007 —.1002 | —.0996 —.0991 —.0985 —.0980 — 
— .0958 —.0947 | —.0942 —.0937 —.0931 —.0926 —. 
—.0899 —.0894 | —.0888 —.0883 —.0878 —.0872 —. 
— .0846 —.0841 | —.0835 —.0830 —.0825 —.0820 —. 
—.0794 —.0788 | —.0783 —.0778 —.0773 —.0768 — 
—.0742 —.0737 | —.0731 —.0726 —.0721 —.0716 — 
— .0691 —.0685 | —.0680 —.0675 —.0670 —.0665 —. 
— .0640 —.0635 | —.0630 —.0625 —.0620 —.0615 —. 
—.0590 —.0585 | —.0580 —.0575 —.0570 —.0565 —. 
— .0540 —.0535 | —.0531 —.0526 —.0521 —.0516 —. 
—.0491 —.0487 | —.0482 —.0477 —.0472 —.0467 — 
— .0443 —.0438 | —.0434 —.0429 —.0424 —.0419 —. 
—.0395 —.0391 | —.0386 —.038t —.0376 —.0372 —. 
—.0348 —.0343 | —.0339 —.0334 —.0329 —.0325 —. 
—.0301 —.0297 | —.0292 —.0287 —.0283 —.0278 —. 
—.0255 —.0250 | —.0246 —.0241 —.0237 —.0232 — 
— .0209 —.0205 | —.0200 —.0195 —.0191 —.0186 

—.0164 —.0159 | —.0155 —.0150 —.0146 —.0141 

—.0119 —.0114 | —.0110 —.9106 —.0101 —.0097 

— .0074 —.0070 | —.0066 —.0061 —.0057 — .0052 

— .0031 —.0026 | —.0022 —.0017 —.0013 —.0009 


-0004 





ANTILOGARITHMS 


1000 1002 
1023 1026 
1047 1050 
1072 1074 
1096 1099 


1122 1125 
1148 1151 
1175 1178 
1202 1205 
1230 1233 


1259 1262 
1288 1291 
1318 1321 
1349 1352 
1380 1384 


1413 1416 
1445 1449 
1479 1483 
1514 1517 
1549 1552 


1585 1589 
1622 1626 
1660 1663 


1005 
1028 
1052 
1076 
1102 


1127 
1153 
1180 
1208 
1236 


1265 
1294 
1324 
1355 
1387 


1419 
1452 


1007 
1030 
1054 
1079 
1104 


1130 
1156 
1183 
1211 
1239 


1268 


1009 
1033 
1057 
1081 
1107 


1132 
1159 
1186 
1213 
1242 


1271 
1297 1300 
1327 1330 
1358 1361 
1390 1393 


1422 1426 
1455 1459 
1486 1489 1493 
1521 1524 1528 
1556 1560 1563 


1592 1596 1600 
1629 1633 1637 
1667 1671 1675 
1698 1702 1706 1710 1714 
1738 1742 1746 1750 1754 


1778 1782 1786 1791 1795 
1820 1824 1828 1832 1837 
1862 1866 1871 1875 1879 
1905 1910 1914 1919 1923 
1950 1954 1959 1963 1968 


1995 2000 2004 2009 2014 
2042 2046 2051 2056 2061 
2089 2094 2099 2104 2109 
2138 2143 2148 2153 2158 
2188 2193 2198 2203 2208 


2239 2244 2249 2254 2259 
2291 2296 2301 2307 2312 
2344 2350 2355 2360 2366 
2399 2404 2410 2415 2421 
2455 2460 2466 2472 2477 


2512 2518 2523 2529 2535 
2570 2576 2582 2588 2594 
2630 2636 2642 2649 2655 
2692 2698 2704 2710 2716 
2754 2761 2767 2773 2780 


2818 2825 2831 2838 2844 
2884 2891 2897 2904 2911 
2951 2958 2965 2972 2979 
3020 3027 3034 3041 3048 
3090 3097 3105 3112 3119 





1021 
1045 
1069 
1094 
1119 


1146 
1172 
1199 
1227 
1256 


1285 
1315 
1346 
1377 
1469 


1442 
1476 
1510 
1545 
1581 


1618 


1014 1016 
1038 1040 
1062 1064 
1086 1089 
1112 1114 


1019 
1042 
1067 
1091 
1117 


1143 
1169 


1138 1140 
1164 1167 
1191 1194 1197 
5 1219 1222 1225 
1247 1250 1253 


1276 1279 1282 
1306 1309 1312 
1334 1337 1340 1343 
1365 1368 1371 1374 
1396 1400 1403 1406 


1429 1432 1435 1439 
1462 1466 1469 1472 
1496 1500 1503 1507 
1531 1535 1538 1542 
1567 1570 1574 1578 


1603 1607 1611 1614 
1641 1644 1648 1652 1656 
1683 1687 1690 1694 
1722 1726 1730 1734 
1762 1766 1770 1774 


1803 1807 1811 1816 
1845 1849 1854 1858 
1888 1892 1897 1901 
1932 1936 1941 1945 
1972 1977 1982 1986 1991 


2018 2023 2028 2032 2037 
2065 2070 2075 2080 2084 
2113 2118 2123 2128 2133 
2163 2168 2173 2178 2183 
2213 2218 2223 2228 2234 


2265 2270 2275 2280 2286 
2317 2323 2328 2333 2339 
2371 2377 2382 2388 2393 
2427 2432 2438 2443 2449 
2483 2489 2495 2500 2506 


2541 2547 2553 2559 2564 
2600 2606 2612 2618 2624 
2661 2667 2673 2679 2685 
2723 2729 2735 2742 2748 
2786 2793 2799 2805 2812 


2851 2858 2864 2871 2877 
2917 2924 2931 2938 2944 
2985 2992 2999 3006 3013 
3055 3062 3069 3076 3083 
3126 3183 3141 3148 3155 
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ANTILOGARITHMS 








1 


Proportional Parte 
8 4 516 7 


8 9 





3162 3170 3177 3184 3192 
3236 3243 3251 3258 3266 
3311 3319 3327 3334 3342 
3388 3396 3404 3412 3420 
3467 3475 3483 3491 3499 


3548 3556 3565 3573 3581 
3631 3639 3648 3656 3664 
3715 3724 3733 3741 3750 
3802 3811 3819 3828 3837 
3890 3899 3908 3917 3926 


3981 3990 3999 4009 4018 
4074 4083 4093 4102 4111 
4169 4178 4188 4198 4207 
4266 4276 4285 4295 4305 
4365 4375 4385 4395 4406 


4467 4477 4487 4498 4508 
4571 4581 4592 4603 4613 
4677 4688 4699 4710 4721 
4786 4797 4808 4819 4831 
4898 4909 4920 4932 4943 


5012 5023 5035 5047 5058 
5129 5140 5152 5164 5176 
5248 5260 5272 5284 5297 
5370 5383 5395 5408 5420 
5495 5508 5521 5534 5546 


5623 5636 5649 5662 5675 
5754 5768 5781 5794 5808 
5888 5902 5916 5929 5943 
6026 6039 6053 6067 6081 
6166 6180 6194 6209 6223 


6310 6324 6339 6353 6368 
6457 6471 6486 6501 6516 
6607 6622 6637 6653 6668 
6761 6776 6792 6808 6823 
6918 6934 6950 6966 6982 


7079 7096 7112 7129 7145 
7244 7261 7278 7295 7311 
7413 7430 7447 7464 7482 
7586 7603 7621 7638 7656 
7762 7780 7798 7816 7834 


7943 7962 7980 7998 8017 
8128 8147 8166 8185 8204 
8318 8337 8356 8375 8395 
8511 8531 8551 8570 8590 
8710 8730 8750 8770 8790 


8913 8933 8954 8974 8995 
9120 9141 9162 9183 9204 
9333 9354 9376 9397 9419 
9550 9572 9594 9616 9638 
9772 9795 9817 9840 9863 








3199 3206 3214 3221 3228 
3273 3281 3289 3296 3304 
3350 3357 3365 3373 3381 
3428 3436 3443 3451 3459 
3508 3516 3524 3532 3540 


3589 3597 3606 3614 3622 
3673 3681 3690 3698 3707 
3758 3767 3776 3784 3793 
3846 3855 3864 3873 3882 
3936 3945 3954 3963 3972 


4027 4036 4046 4055 4064 
4121 4130 4140 4150 4159 
4217 4227 4236 4246 4256 
4315 4325 4335 4345 4355 
4416 4426 4436 4446 4457 


4519 4529 4539 4550 4560 
4624 4634 4645 4656 4667 
4732 4742 4753 4764 4775 
4842 4853 4864 4875 4887 
4955 4966 4977 4989 5000 


5070 5082 5093 5105 5117 
5188 5200 5212 5224 5236 
5309 5821 5333 5346 5358 
5433 5445 5458 5470 5483 
5559 5572 5585 5598 5610 


5689 5702 5715 5728 5741 
5821 5834 5848 5861 5875 
5957 5970 5984 5998 6012 
6095 6109 6124 6138 6152 
6237 6252 6266 6281 6295 


6383 6397 6412 6427 6442 
6531 6546 6561 6577 6592 
6683 6699 6714 6730 6745 
6839 6855 6871 6887 6902 
6998 7015 7031 7047 7063 


7161 7178 7194 7211 7228 
7328 7345 7362 7379 7396 
7499 7516 7534 7551 7568 
7674 7691 7709 7727 7745 
7852 7870 7889 7907 7925 


8035 8054 8072 8091 8110 
8222 8241 8260 8279 8299 
8414 8433 8453 8472 8492 
8610 8630 8650 8670 8690 
8810 8831 8851 8872 8892 


9016 9036 9057 9078 9099 
9226 9247 9268 9290 9311 
9441 9462 9484 9506 9528 
9661 9683 9705 9727 9750 
9886 9908 9931 9954 9977 





Ph ph fa pe fk pak fk pk pk pe 


ee 


Re et 


WhNMDMP NWNNYNHD NWNNND NNHNR Hee 


SU He HH He HR CO Go 09 Www. wow w wwrnwr to bobby bb DoNwwnwrn mwNnwnre 


ANNO DAMP D Crorworor or CUO or Ore HS HR RS Re ee ee He WwWwwww COwwwew wwwwrb LS) 





Oe Ae PR RRR 
NANNN® SABAR® aauan 
COODO WOMMOWW Vas 


Croworer or 
wmoowoocd comooco~y NNAANANSN DPXAAWMN 


oF PRE PPP RR PRwwo wocwwoo 


COC er ore 


10 11 13 


WOOHOO ©0000000 WONNMN NNNAAD ARAAWD ANH NDoonP 


a 
coooeo 65 << 00 CO 00 00 00 CO “3 AIAN lo Roe oro) DD ror 


12 14 
10 12 14 16 18 


15 17 19 
15 17 19 
15 17 20 
16 18 20 
16 18 20 


wowoowcn oo c0 CO COAT aNNsAS AOD DD OLOr or 


45-678 383 





a 


FIVE-PLACE LOGARITHMS 


0 1 


2) 93" ye 





00 


o1 
02 


03 


04 


05 
06 


07 


08 


09 
10 


11 


12 


13 


14 


15 


16 


17 


043 087 130 173 
475 518 561 604 
903 945 988*030 
326 368 410 452 
745 787 828 870 
160 202 243 284 
572 612 653 694 
979*019*060*100 

423 463 503 
782 822 862 902 


218 258 297 
610 650 689 
999*038*077 
385 423 461 
767 805 843 
145 183 221 
521 558 595 
893 930 967 
262 298 335 
628 664 700 


918 954 990*027*063 
279 314 350 386 422 
636 672 707 743 778 
991*026*061*096*132 
342 377 412 447 4 
691 726 760 795 
037 072 106 140 
380 415 449 483 
721 755 789 
059 093 126 


394 428 461 
727 760 793 
057 090 123 
385 418 450 
710 743 775 
033 066 098 130 
354 386 418 450 
672 704 735 767 799 
988*019*051*082*114 
301 333 364 395 426 


644 675 706 737 
983*014*045 
290 320 351 
594 625 655 
897 927 957 
197 227 256 
495 524 554 
791 820 859 
085 114 143 
377 406 435 


667 696 725 





























Hs @ 7 8 8 Proportional 
parts 
217 260 303 346 389 44 43 42 
647 689 732 775 817 ||1] 4,4 4,3 4,2 
*072*115*157*199*242 | 2) 88 86 8,4 
494 536 578 620 662 |3) 13,2 12,9 12,6 
912 953 995*036*078 |'4| 17,6 17,2 16,8 
325 366 407 449 490 |'5| 22,0 21,5 21,0 
735 776 816 857 898 |6| 26,4 25,8 25,2 
*141*181*222*262*302 ||7| 30,8 30,1 29,4 
543 583 623 663 703 |8| 35,2 34,4 33,6 
941 981*021*060*100 |,9| 39,6 38,7 37,8 
336 376 415 454 493 41 40 39 
727 766 805 844 883 ||1] 4,1 4,0 3,9 
*115*154*192*231*269 ||2| 8,2 8,0 78 
500 538 576 614 652 |/3| 12,3 12,0 11,7 
881 918 956 994*032 |/4| 16,4 16,0 15,6 
258 296 333 371 408 |/5| 20,5 20,0 19,5 
633 670 707 744 781 |/6| 24,6 24,0 23,4 
*004*041*078*115*151 ||7| 28,7 28,0 27,3 
872 408 445 482 518 ||8) 32,8 32,0 31,2 
737 773 809 846 882 |\9| 36,9 36,0 35,1 
4099*135*171*207*243 38 37 36 
458 493 529 565 600 ||1) 3,8 3,7 3,6 
814 849 884 920 955 ||2) 7,6 7A 7,2 
*167*202*237*272*307 ||3| 11,4 11,1 10,8 
517 552 587 621 656 |/4| 15,2 14,8 14,4 
864 899 934 968*003 ||5| 19,0 18,5 18,0 
209 243 278 312 346 |/6| 22,8 22,2 21,6 
551 585 619 653 687 ||7| 26,6 25,9 25,2 
890 924 958 992*025 ||8| 30,4 29,6 28,8 
227 261 294 327 361 ||9| 34,2 33,3 32,4 
561 594 628 661 694 | 35 34 33 
893 926 959 992*024 ||1) 3,5 3A 3,3 
222 254 287 320 352 ||2) 7,0 68 6,6 
548 581 613 646 678 ||3) 10,5 10,2 9,9 
872 905 937 969*001 ||4| 14,0 13,6 18,2 
194 226 258 290 322 ||5| 17,5 17,0 16,5 
513 545 577 609 640 |/6| 21,0 20,4 19,8 
830 862 893 925 956 ||7| 24,5 23,8 23,1 
*145*176*208*239*270 ||8| 28,0 27,2 26,4 
457 489 520 551 582 |/9| 31,5 30,6 29,7 
768 799 829 880 891 32 31 30 
¥*076*106*137*168*198 |/1] 3,2 3,1 3,0 
381 412 442 473 503 |/2} 6,4 6,2 6,0 
685 715 746 776 806 ||3| 9,6 9,3 9,0 
987*017*047*077*107 ||4) 12,8 12,4 12,0 
286 316 346 376 406 |/5| 16,0 15,5 15,0 
584 613 643 673 702 |6| 19,2 18,6 18,0 
879 909 938 967 997 ||7| 22,4 21,7 21,0 
173 202 231 260 289 |/8} 25,6 24,8 24,0 
464 493 522 551 580 |/9| 28,8 27,9 27,0 
754 782 811 840 869 
bine Gare TS aD: Proportional 
parts 














FIVE-PLACE LOGARITHMS (Continued) 











N. De Ml BE Gy zt 
150 | 17 609 638 667 696 725 
151 898 926 955 984*013 
152 | 18 184 213 241 270 298 
153 469 498 526 554 583 
154 752 780 808 837 865 
155 | 19 033 061 089 117 145 
156 312 340 368 396 424 
157 590 618 645 673 700 
158 866 893 921 948 976 
159 | 20 140 167 194 222 249 
160 412 439 466 493 520 
161 683 710 737 763 790 
162 952 978*005*032*059 
163 | 21 219 245 272 299 325 
164 484 511 537 564 590 
165 748 775 801 827 854 
166 | 22 011 037 063 089 115 
167 272 298 324 350 376 
168 531 557 583 608 634 
169 789 814 840 866 891 
170 | 23 045 070 096 121 147 
171 300 325 350 376 401 
172 553 578 603 629 654 
173 805 830 855 880 905 
174 | 24 055 080 105 130 155 
175 304 329 353 378 403 
176 551 576 601 625 650 
177 797 822 846 871 895 
178 | 25 042 066 091 115 139 
179 285 310 334 358 382 
180 527 551 575 600 624 
181 768 792 816 840 864 
182 | 26 007 031 055 079 102 
183 245 269 293 316 340 
184 482 505 529 553 576 
185 717 741 764 788 811 
186 951 975 998*021*045 
187 | 27 184 207 231 254 277 
188 416 439 462 485 508 
189 646 669 692 715 738 
190 875 898 921 944 967 
191 | 28 103 126 149 171 194 
192 330 353 375 398 421 
193 556 578 601 623 646 
194 780 803 825 847 870 
195 | 29 003 026 048 070 092 
196 226 248 270 292 314 
197 447 469 491 513 535 
198 667 688 710 732 754 
199 885 907 929 951 973 
200 | 30 103 125 146 168 190 
N. MU be ede ees at 











ie (Bi We 3) 





754 782 811 840 869 
*041*070*099*127*156 
327 355 384 412 441 
611 639 667 696 724 
893 921 949 977*005 
173 201 229 257 285 
451 479 507 535 562 
728 756 783 811 838 
*003*030*058*085*112 
276 303 330 358 385 


548 575 602 629 656 
817 844 871 898 925 
“OSS*112*189"165%102 

2 378 405 431 458 
giz 643 669 696 722 
880 906 932 958 985 
141 167 194 220 246 
401 427 453 479 505 
660 686 712 737 763 
917 943 968 994*019 


172 198 223 249 274 
426 452 477 502 528 
679 704 729 754 779 
930 955 980*005*030 
180 204 229 254 279 
428 452 477 502 527 
674 699 724 748 773 
920 944 969 993*018 
164 188 212 237 261 
406 431 455 479 503 


648 672 696 720 744 
888 912 935 959 983 
126 150 174 198 221 
364 387 411 435 458 
600 623 647 670 694 
834 858 881 905 928 
*068*091*114*138*161 
300 323 346 370 393 
531 554 577 600 623 
761 784 807 830 852 


989*012*035*058*081 
217 240 262 285 307 
443 466 488 511 533 
668 691 713 735 758 
892 914 937 959 981 
115 137 159 181 203 
336 358 380 403 425 
557 579 601 623 645 
776 798 820 842 863 
994*016*038*060*081 


211 233 255 276 298 





OF 6h 7 8) "9 














Proportional 
parts 
29 28 
1 29 2,8 
2 5,8 5,6 
3 Si 8,4 
rs LUG lar? 
5 14,5 140 
6 17,4 16,8 
7 20,3 19,6 
8] 23,2 29/4 
9| 26,1 25/2 
27 26 
1 2 pees: 
2 54 5,2 
3 Sell eas: 
4 10,8 10,4 
5 13,5 13,0 
6 16,2 15,6 
°f 18,9 18,2 
8 21,6 20,8 
9 24,3 23/4 
25 
1 2,5 
2 5,0 
3 7,5 
4 10,0 
5 12.5 
6 15,0 
7 17,5 
8 20,0 
9 22,5 
24 23 
I 2,4 23 
2 48 4,6 
3 (ie) 
4 9,6 92 
5 12;0 11,5 
6 14,4 13,8 
7 16,8 16,1 
8] 19,2 18.4 
9 21,6 20,7 
22 21 
1 2) al 
2 44 42 
3 6,6 > 6/3 
4 88 8,4 
5 11,0 10,5 
6 13,2 12,6 
ine 15) 4 ne 
8 17,6 16,8 
9 19,8 189 
Proportional 
parts 
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30 


31 


32 


33 


34 


35 


36 


37 


38 


39 

















Om) 1S as 94 5 a Of aS) eS) Proportional 
parts 

103 125 146 168 190 || 211 233 255 276 298 22 21 

320 341 363 384 406 428 449 471 492 514 1 22) gray 

535 557 578 600 621 || 643 664 685 707 728 2 44 4,2 

750 771 792 814 835 || 856 878 899 920 942 3 66 6,3 

963 984*006*027*048 ||*069*091*112*133*154 4 88 8,4 

175 197 218 239 260 || 281 302 323 345 366 5 11,0 10,5 

387 408 429 450 471 492 513 534 555 576 6 13,2 12,6 

597 618 639 660 681 || 702 723 744 765 785 rad 15,4 14,7 

806 827 848 869 890 911 931 952 973 994 8 17,6 16,8 

015 035 056 077 098 || 118 139 160 181 201 9 19,8 18,9 

222 243 263 284 305 || 325 346 366 387 408 20 

428 449 469 490 510 531 552 572 593 613 1 2,0 

634 654 675 695 715 || 736 756 777 797 818 2 4,0 

838 858 879 899 919 || 940° 960 980*001*021 3 6,0 

041 062 082 102 122 143 163 183 203 224 4 8,0 

244 264 284 304 325 345 365 3885 405 425 5 10,0 

445 465 486 506 526 546 566 586 606 626 6 12,0 

646 666 686 706 726 || 746 766 786 806 826 7 14,0 

846 866 885 905 925 945 965 985*005*025 8 16,0 

044 064 084 104 124 || 143 163 183 203 223 9 18,0 

242 262 282 301 321 || 341 361 380 400 420 19 

439 459 479 498 518 537 557 577 596 616 1 1,9 

635 655 674 694 713 733 753 772 792 8il 2 3,8 

830 850 869 S89 908 |; 928 947 967 986*005 3 5,7 

025 044 064 083 102 122 141 160 180 199 4 7,6 

218 2388 257 276 295 315 334 353 372 392 5 9,5 

411 430 449 468 488 || 507 526 545 564 583 6 11,4 

603 622 641 660 679 698 717 736 755 774 a 13,3 

793 813 832 851 870 || 889 908 927 946 965 8 15,2 

984*003*021*040*059 ||*078*097*116*135*154 9 17,1 

173 192 211 229 248 || 267 286 305 324 342 18 

361 380 399 418 436 || 455 474 493 511 530 1 1,8 

549 568 586 605 624 || 642 661 680 698 717 2 3,6 

736 754 773 791 810 || 829 847 866 884 903 3 5,4 

922 940 959 977 996 ||*014*033*051*070*088 4 U2 

107 125 144 162 181 || 199 218 236 254 273 5 9,0 

291 310 328 346 365 383 401 420 438 457 6 10,8 

475 493 511 530 548 || 566 585 603 621 639 a 12,6 

658 676 694 712 731 || 749 767 785 803 822 8 14,4 

840 858 876 894 912 || 931 949 967 985*003 9 16,2 

021 039 057 075 093 || 112 130 148 166 184 17 

202 220 238 256 274 || 292 310 328 346 364 il ied 

382 399 417 435 453 471 489 507 525 543 2 3,4 

561 578 596 614 632 || 650 668 686 ae 721 3 Sal 

739 757 775 792 810 || 828 846 863 881 899 4 6,8 

917 934 952 970 987 *008*0234041 *08S*076 5 8,5 

094 111 129 146 164 || 182 199 217 235 252 6 10,2 

270 287 305 322 340 || 358 375 393 410 428 7 11,9 

445 463 480 498 515 533 550 568 585 602 8 13,6 

620 637 655 672 690 || 707 724 742 759 777 9 15,3 

794 811 829 846 863 |! 881 898 915 933 950 

OL Uae 3s «4 5 Cle a 8.219 Proportional 











parts 


FIVE-PLACE LOGARITHMS (Continued) 


39 
40 


41 


42 


43 


45 


46 


47 


794 
967 
140 
312 
483 


811 829 846 863 
985*002*019*037 
157 175 192 209 
329 346 364 381 
500 518 535 552 
654 671 688 705 722 
824 841 858 875 892 
993*010*027 *044*061 
162 179 196 212 229 
330 347 363 380 397 


497 514 531 547 564 
664 681 697 714 731 
830 847 863 880 896 
996*012*029*045*062 
177 193 210 226 
341 357 374 390 
504 521 537 553 
667 684 700 716 
830 846 862 878 
975 991*008*024*040 


201 
361 
521 
680 
838 
996 
154 
311 
467 
623 


778 


152 
313 
473 
632 
775 791 
949 
107 
248 264 279 
404 420 
576 


731 
886 
040 056 
194 209 
347 
500 515 
637 652 
788 803 
939 954 


762 
917 932 
071 086 
225 240 
378 393 
530 545 
682 697 
834 849 
984*000 
105 135 150 
240 255 270 285 300 
389 404 419 434 449 
553, 583 598 
702 
835 850 864 879 894 
997 *012*026*041 
144 159 173 188 
290 305 319 334 
436 451 465 480 
582 596 611 625 


727 741 756 770 








SBa6) See eS G9 


881 898 915 933 950 
*054*07 1*088*106*123 
226 243 261 278 295 
398 415 432 449 466 
569 586 603 620 637 
739 756 773 790 807 
909 926 943 960 976 
*078*095*111*128*145 
246 263 280 296 313 
414 430 447 464 481 


581 597 614 631 647 
747 764 780 797 814 
913 929 946 963 979 
*078*095*111*127*144 
243 259 275 292 308 
406 423 439 455 472 
570 586 602 619 635 
732 749 765 781 797 
894 911 927 943 959 





731 746 


*056*072*088*104*120 


217 233 249 265 281 
377 393 409 425 441 
537 553 569 584 600 
696 712 727 743 759 
854 870 886 902 917 
*012*028*044*059*075 
170 185 201 217 232 
326 342 358 373 389 
483 498 514 529 545 
638 654 669 685 700 


793 809 824 840 855 
948 963 979 994*010 
102 117 133 148 163 
255 271 286 301 317 
408 423 439 454 469 
561 576 591 606 621 
712 728 743 758 773 
864 879 894 909 924 
*015*030*045*060*075 
165 180 195 210 225 


315 330 345 359 374 
464 479 494 509 523 
613 627 642 657 672 
761 776 790 805 820 
909 923 938 953 967 
*056*070*085*100*114 
202 217 232 246 261 
349 363 378 392 407 
494 509 524 538 553 
640 654 669 683 698 


784 799 813 828 842 




















Proportional 
parts 
18 
1 1,8 
2 3,6 
3 5,4 
4 7,2 
5 9,0 
6 10,8 
7 12,6 
8 14,4 
9 16,2 
17 
1 1,7 
2 3,4 
3 5,1 
4 6,8 
5 8,5 
6 10,2 
7 11,9 
8 13,6 
9 15,3 
16 
ii 1,6 
2 352 
3 4.8 
4 §.4 
5 8,0 
6 9,6 
7 11,2 
8 12,8 
) 14,4 
15 
1 1,5 
2 3,0 
3 4,5 
4 6,0 
5 7, 
6 9,G 
Ul 10,5 
8 12,0 
9 13,5 
14 
1 14 
2 2,8 
3 4,2 
4 5,6 
5 7,0 
6 8,4 
a 9,8 
8 11,2 
9 12,6 
Proportional 


parts 


FIVE-PLACE LOGARITHMS (Continued) 





49 


50 


51 


52 


53 


54 


































727 
871 
015 
159 
302 


TAL 
885 
029 
173 
316 
444 458 
586 601 


756 779 
900 914 
044 058 
187 202 
330 344 
473 487 
615 629 
728 742 756 770 
855 869 883 897 911 
996*010*024*038*052 


136 150 164 178 192 
276 290 304 318 332 
429 443 457 471 
568 582 596 610 
721 734 748 
859 872 886 
996*010*024 
133 147 


270 
406 420 


455 468 481 495 508 
601 614 627 640 
733 746 759 772 


865 878 891 904 
Dee on 

140 153 1 
270 284 
401 414 
530 
660 
789 
917 
046 


173 
288 301 
428 
555 
681 
807 
933 


183 


SOG e788 9 


784 799 
929 943 
073 087 
216 230 
359 373 
501 515 
643 657 
785 799 
926 940 954 968 
*066*080*094*108*122 


206 220 234 248 262 
346 360 374 388 402 
485 499 513 527 541 
624 638 651 665 679 
762 776 790 803 817 
900 914 927 941 955 
*037*051*065*079*092 
174 188 202 215 229 
311 325 338 352 365 
447 461 474 488 501 


583 596 610 623 637 
718 732 745 759 772 
853 866 880 893 907 
987*001*014*028*041 
121 135 148 162 175 
255 268 282 295 308 
388 402 415 428 441 
521 534 548 561 574 
654 667 680 693 706 
786 799 812 825 838 


917 930 943 957 970 
*048*061*075*088*101 
205 218 231 
336 349 362 
466 479 492 
595 608 621 
724 737 750 
853 866 879 
982 994*007 
110 122 1385 


237 250 263 
364 377 390 
491 504 517 
618 631 643 
744 757 769 
870 882 895 
995*008*020 
120 133 145 
245 258 270 
370 382 394 


494 506 518 











Proportional 
parts 
15 
1 1,5 
2 3,0 
3 4,5 
4 6,0 
5 7,5 
6 9,0 
7 10,5 
8 12,0 
9 13,5 
i4 
1 1,4 
2 2,8 
3 4,2 
4 5,6 
5 7,0 
6 8/4 
iG 9,8 
8 11,2 
9 12,6 
13 
a 1,3 
2 2,6 
3 3,9 
4 5,2 
5 6,5 
6 78 
7 9,1 
8 10,4 
9 11,7 
12 
1 1,2 
2 2,4 
3 3,6 
4 4,8 
5 6,0 
6 7,2 
7 8,4 
8 9,6 
9 10,8 

Proportional 


parts 





FIVE-PLACE LOGARITHMS (Continued) 


55 


56 


57 


58 


59 


60 


583 895 9 
991*003*015*027*038 
110 122 146 158 
229 265 277 
384 396 
502 514 
608 620 632 
738 750 


127 138 
240 252 
354 365 
467 478 
580 591 
692 704 
ead 816 
883 894 906 917 928 
90540064017 #028040 


118 129 140 151 
218 229 240 251 262 
340 351 362 373 
450 461 472 483 
561 572 583 594 
671 682 693 704 
780 791 802 813 
890 901 912 923 
999*0107021*032 
108 119 130 141 


217 228 239 249 





oy Giga £8" 19 


506 518 
630 642 
753 765 
876 888 
998*011 
121 133 
242 255 
364 376 
485 
594 606 
715 727 
ee 847 
943 955 967 
*050*062074*0864008 
170 182 194 205 217 
289 301 312 324 336 
407 419 431 443 455 
526 538 549 561 573 
644 656 667 679 691 
761 773 785 797 808 


879 891 902 914 926 
996*008*019*031*043 
113 124 136 148 159 
229 241 252 264 
345 357 368 380 
461 473 484 496 
576 588 600 611 
692 703 715 726 
807 818 830 841 
921 933 944 955 
* 


*035*047*058*070*081 
149 161 172 184 195 
263 274 286 297 309 
377 388 399 410 422 
490 501 512 524 535 
602 614 625 636 647 
715 726 737 749 760 
827 838 850 861 872 
939 950 961 973 984 

*051*062*073*084*095 


162 173 184 195 207 
273 284 295 306 318 
384 395 406 417 428 
494 506 517 528 539 
605 616 627 638 649 
715 726 737 748 759 
835 846 857 868 
934 945 956 966 977 
*043*054*065*076*086 
152 163 173 184 195 


260 271 282 293 304 


By Oe Yh te a 








Proportional 
parts 
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Proportional 
parts 





25 





FIVE-PLACE LOGARITHMS (Continued) 


| 




















N. 0 1 2 3 4 5 6 7 8 9 | Proportional 
parts 
400 | 60 206 217 228 239 249] 260 271 282 293 304 | 
401 314 325 336 347 358] 369 379 390 401 412) 
402 423 433 444 455 466 | 477 487 498 509 520 | 
403 531 541 552 563 574] 584 595 606 617 627 | 
404 638 649 660 670 681] 692 703 713 724 735) 
405 746 756 767 778 788] 799 810 821 831 842/ 
406 853 863 874 885 895] 906 917 927 938 949 
407 959 970 981 991 *002 | *013 *023 *034 *045 *055 11 
408 | 61 066 077 087 098 109] 119 130 140 151 162 1] 1-1 
409 172 183 194 204 215] 225 236 247 257 268 2) 26 
3} | i 
410 278 289 300 310 321] 331 342 352 363 374 4 | 4,4 
411 384 395 405 416 426] 437 448 458 469 479 5) Sr 
412 490 500 511 521-532] 542 553 563 574 584 6 | 6-6 
413 595 606 616 627 637] 648 658 669 679 690 Waa 
414 TOOT 2 Sie A252) Oo) o USe eos 8/88 
415 805 815 826 836 847] 857 868 878 888 899 9/99 
416 909 920 930 941 951] 962 972 982 993 *003 
417 | 62 014 024 034 045 055|| 066 076 086 097 107 
418 118 128 188 149 159] 170 180 190 201 211 
419 221 232 242 252 2631 273 284 294 304 315 
420 325 335 346 356 366] 377 387 397 408 418 10 
421 428 439 449 459 469] 480 490 500 511 521 1)1-/0 
422 531 542 552 562 572] 583 593 603 613 624 2 | 270% 
423 634 644 655 665 675] 685 696 706 716 726 3 | 3/0 
424 737 747 757 767 778] 788 798 808 818 829 41 4,0 
425 839 849 859 870 880] 890 900 910 921 931 515-0 
426 941 951 961 972 982]| 992 *002 *012 *022 *033 6 | 6-6 
427 | 63 043 053 063 073 083) 094 104 114 124 134 7| 7/0 
428 144 155 165 175 185 195" 205" 2215 225 4236 8/80 
429 246 256 266 276 286] 296 306 317 327 337 9/9/00 
430 847 357 367 377 387% 397 407 417 428 438 
431 448 458 468 478 488] 498 508 518 528 538 
432 548 558 568 579 589] 599 609 619 629 639 
433 649 659 669 679 689] 699 709 719 729 739 
434 749 759 769 779 789} 799 809 819 829 839 
435 849 859 869 879 889] 899 909 919 929 939 
436 949 959 969 979 988] 998 *008 *018 *028 *038 1]0/9 
437 | 64 048 058 068 078 088] 098 108 118 128 137 2/18 
438 | LAG Sh 67 Sees ton 20m O21 7 2o 7 mos 3: 2 
439 246 256 266 276 286] 296 306 316 326 335 4/36 
5/45 
440 345 355 365 375 385] 395 404 414 424 434 6 | 54 
44] 444 454 464 473 483] 493 503 513 523 532 7163 
442 542 552 562 572 582] 591 601 611 621 631 8/72 
443 640 650 660 670 680] 689 699 709 719 729 918/14 
444 738 748 758 768 777|| 787 797 807 816 826 
445 836 846 856 865 875] 885 895 904 914 924 
446 933 943 953 963 972)| 982 992 *002 *011 *021 
447 | 65 031 040 050 060 070] 079 089 099 108 118 
448 128 137 147 157 167] 176 186 196 205 215 
449 225 234 244 254 263] 273 283 292 302 312) 
450 321 331 341 350 360] 369 379 389 398 408 
| H 
N. 0 1 2 3 4-8 6 7 8 9 || Proportional 
| parts 




















FIVE-PLACE LOGARITHMS (Continued) 




















| 
N. 0 1 2 3 Se 5) 6 a 8 9 || Proportional 
et ! parts 
450 | 65 321 331 341 350 360 | 369 379 389 398 408 
451 418 427 437 447 456) 466 475 485 495 504 
4 514 523 533 548 5521) 562 571 581 591 600 
453 610 619 629 6389 648| 658 667 677 686 696 
454 706. 7158 725. 734 (44) 753-7638" 772° 782° 792 
455 801 811 820 830 8389] 849 858 868 877 887 
456 896 906 916 925 935] 944 954 963 973 982 
457 992 *001 *011 *020 *030 || *039 *049 *058 *068 *077 10 
458 | 66 087 096 106 115 124] 134 143 153 162 172 1170 
459 181 191 200 210 219] 229 238 247 257 266 2 | 2-0 
| 3 | 3/0 
460 276 285 295 304 314] 323 332 342 351 361 4/ 4,0 
461 370 380 389 398 408 | 417 427 486 445 455 5| 5-0 
Geyser ces asl ere ee ty ge ead) 
577 96) 6 24 6 42 i NTO 
464 652 661 671 680 689]! 699 708 717 727 736 8 | 8-0 
Re cease Cee ee ecology oie cated Pe 
g 7 5 885 894 904 913 922 
467 932 941 950 960 9691) 978 987 997 *006 *015 |) 
468 | 67 025 034 043 052 062] 071 O80 089 099 108 
469 1171 1o7e 186) 14 5e Los G4 aia, 182) Lom 200 
470 210 219 228 237 247] 256 265 274 284 293 
471 302 311 321 330 339] 348 357 367 376 385 9 
472 394 403 413 422 431 | 440 449 459 468 477 1|0-9 
473 486 495 504 514 523] 532 541 550 560 569 2/18 
Bal | See osteo oe Sak] a as oes Sea) 2 
¢ 15 72 33 742 752 4/36 
476 761 770 779 788 797} 806 815 825 834 848 5 | 45 
477 852 861 870 879 888] 897 906 916 925 934 6 | 5-4 
478 943 952 961 970 979] 988 997 *006 *015 *024 7163 
479 | 68 034 043 052 061 070]| 079 088 O97 106 115 8] 7/2 
H 9'81 
480 124 133 142 151 160) 169 178 187 196 205 
481 215 224 233 242 251 || 260 269 278 287 296 
482 305 314 323 332 341] 350 359 368 377 386 
483 395 404 413 422 431) 440 449 458 467 476 
484 485 494 502 511 520] 529 538 547 556 565 
485 574 583 592 601 610] 619 628 637 646 655 
486 664 673 681 690 699} 708 717 726 735 744 1)/0-8 
487 753 762 771 780 789)| 797 806 815 824 833 2116 
488 842 851 860 869 878] 886 895 904 913 922 3) 24 
489 931 940 949 958 966) 975 984 993 *002 *011 4) 3-2 
5 | 4,0 
490 | 69 020 028 037 046 055] 064 073 082 090 099 6/48 
491 108 117 126 135 144] 152 161 170 179 188 7 | 56 
432) Ber 388 Zoo Bit 320| 320 338 346 356 aoa] 917.2 
D2 302 1 338 346 é 9 12 
494 373 381 390 399 408] 417 425 434 443 452 3 
495 461 469 478 487 496) 504 513 522 531 539 
496 548 557 566 574 583] 592 601 609 618 627 
497 636 644 653 662 671] 679 688 697 705 714 
498 723 732 740 749 758] 767 775 784 793 801 
499 810 819 827 836 845] 854 862 871 880 888 
500 897 906 914 923 932] 940 949 958 966 975 
N, 0 1 2 3 4] 6 6 7 8 9 || Proportional 
i parts © 








27 


FIVE-PLACE LOGARITHMS (Continued) 





N. o 1 2 38 41 5 6 7 8&8 91 | Proportional 
parts 





500 | 69 897 906 914 923 932] 940 949 958 966 975 || 
501 984 992 *001 *010 *018 || *027 *036 *044 *053 *062 
502 |70 070 079 088 096 105] 114 122 131 140 148 
503 157 165 174 183 191] 200 209 217 226 234 
504 243 252 260 269 278] 286 295 303 312 321 
505 329 338 346 355 364] 372 381 389 398 406 
506 415 424 432 441 449] 458 467 475 484 492 
507 501 509 518 526 535] 544 552 561 569 578 
508 586 595 603 612 621] 629 638 646 655 663 
509 672 680 689 697 706] 714 723 731 740 749 


510 757 766 774 783 791] 800 808 817 825 834 


~\ S 


513 71 012 020 029 037 046) 054 063 071 079 088 


9 

= 

= 

(oa) 

rss 

NG) 

00 

a 

heh 

oo 

on 

© 

oo 

ror) 

oo 

oo 

aay 

Q 

00 

io) 

a 

(os) 

© 

w 

© 

ro) 

i) 

Re} 

ea 

° 

© 

= 

© 
CONRBPAPWHH 
DNB HRWNHO 
PNW ROIR IH 




















520 600 609 617 625 634] 642 650 659 667 675 8 

521 684 692 700 709 717] 725 734 742 750 759 1) 0/8 

522 767 775 784 792 800] 809 817 825 834 842 2/16 

523 850 858 867 875 883]) 892 900 908 917 925 3 | 2/4 

524 933 941 950 958 966] 975 983 991 999 *008 4|3/2 

525 |72 016 024 032 041 049] 057 066 074 082 090 5 | 4/0 

526 099 107 115 123 1382 140 148 156 165 173 6| 4/8 

527 181 189 198 206 214] 222 230 239 247 255 7 1\ SB 

528 263 272 280 288 296] 304 313 321 329 337 8| 6/4 

529 346 354 362 370 378] 387 395 403 411 419 9| 7/2 

530 428 436 444 452 460] 469 477 485 493 501 

531 509 518 526 534 542] 550 558 567 575 583 

532 591 599 607 616 624] 632 640 648 656 665 

533 673 681 689 697 705] 713 722 730 738 746 

534 754 762 770 779 787] 795 803 811 819 827 

535 835 843 852 860 868] 876 884 892 900 908 7 

536 916 925 933 941 949] 957 965 973 981 989 1 | 0-7 

5387 997 *006 *014 *022 *030 || *038 *046 *054 *062 *070 2/14 

538173 078 086 094 102 111] 119 127 135 143 161 3} 2-1 

539 159 167 175 183 191] 199 207 215 223 231 4128 
5 | 3875 

540 239 247 255 263 272] 280 288 296 304 312 6 | 4,2 

541 320 328 336 344 352] 360 368 376 384 392 7|4,9 

542 400 408 416 424 432] 440 448 456 464 472 815-6 

543 480 488 496 504 512] 520 528 536 544 552 9163 

544 560 568 576 584 592] 600 608 616 624 632 

545 640 648 656 664 672] 679 687 695 703 711 

546 719 727 735 743 751] 759 767 775 783 791 

547 799 807 815 823 830] 838 846 854 862 &70 

548 878 &86 894 902 910] 918 926 9383 941 949 

549 957 965 973 981 989] 997 *005 *013 *020 *028 

550 | 74 036 044 052 060 068] 076 084 092 099 107 

N. 0 1 2 3 4 5 6 ik 8 9 || Proportional 
parts 











FIVE-PLACE LOGARITHMS (Continued) 





599 








75 


76 


77 


to 











3 4 5 6 7 8 9 
060 068} 076 084 092 099 107 
139 147] 155 162 170 178 186 
218 225] 233 241 249 257 265 
296 304] 312 320 327 335 343 
374 382] 390 398 406 414 421 
453 461] 468 476 484 492 500 
531 539] 547 554 562 570 578 
609 617] 624 632 640 648 656 
687 695], 702 710 718 726 733 
764 772} 780 788 796 803 811 
842 850]| 858 865 873 881 889 
920 927] 935 943 950 958 966 
997 *005 || *012 *020 *028* 035 *043 
074 082] 089 O97 105 113 120 
151 159] 166 174 182 189 197 
228 236] 243 251 259 266 274 
305 312] 320 328 335 343 351 
381 389] 397 404 412 420 427 
458 465] 473 481 488 496 504 
534 542] 549 557 565 572 580 
610 618} 626 633 641 648 656 
686 694] 702 709 717 724 732 
762 770} 778 785 793 800 808 
838 846] 853 861 868 876 884 
914 921] 929 937 944 952 959 
989 997 | *005 *012 *020 *027 *035 
065 072] 080 087 095 103 110 
140 148] 155 163 170 178 185 
215 223] 230 238 245 253 260 
290 298] 305 313 320 328 335 
365 373] 380 388 395 403 410 
440 448] 455 462 470 477 485 
515 522} 530 537 545 552 559 
589 597] 604 612 619 626 634 
664 671] 678 686 693 701 708 
738 745] 753 760 768 775 782 
812 819] 827 834 842 849 856 
886 893} 901 908 916 923 930 
960 967 || 975 982 989 997 *004 
034 041] 048 056 063 070 078 
107 115]) 122 129 137 144 161 
181 188} 195 203 210 217 225 
254 262] 269 276 283 291 298 
327 335] 342 349 357 364 371 
401 408] 415 422 430 437 444 
474 481] 488 495 503 510 517 
546 554] 561 568 576 583 590 
619 627] 634 641 648 656 663 
692. 699] 706 714 721 728 735 
764 772) 779 786 793 801 808 
837 844] 851 859 866 873 880 

3 4 | 5 6 7 8 9 








Proportional 
parts 


] 
2 
3 
4 
5 
6 
7 
8 
9 
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parts 


FIVE-PLACE LOGARITHMS (Continued) 




















N. | 0 1 2 3 4 ‘54 6 a 8 9 Proportional 
parts 

600 | 77 815 822 830 837 844 851 859 3866 873 880 

601 887 895 902 909 916 924 931 938 945 952 

602 960 967 974 981 988 996 *003 *010 *017 *025 

603 | 78 032 059 046 053 061 068 075 082 089 097 

604 104 111 118 125 132 140 147 154 161 168 

605 176 183 190 197 204 211 219 226 233 240 

606 247 254 262 269 276|| 283 290 297 305 312 

607 319 326 333 340 347 355 362 369 376 383 8 

608 390 398 405 412 419 426 433 440 447 455 1);0-8 

609 462 469 476 483 490]! 497 504 512 519 526 2 as 

610 533 540 547 554 561 569 576 583 590 597 4/3-2 

611 604 611 618 625 633 || 640 647 654 661 668 5| 4,0 

612 675 682 689 696 704/} 711 718 725 732 739 6/48 

613 746 753 760 767 774/|| 781 789 796 803 810 7|56 

614 817 824 831 838 845]|) 852 859 866 873 880 8| 6-4 

615 888 895 902 909 916 923 9380 937 944 951 9| 7-2 

616 958 965 972 979 986 993 *000 *007 *014 *021 

617 | 79 029 036 043 050 057]|| 064 071 078 085 092 

618 099 106 113 120 127 134 141 148 155 162 

619 169 176 183 190 197]! 204 211 218 225 232 

620 239 246 253 260 267/| 274 281 288 295 302 vi 

621 309 316 323 330 337 || 344 351 358 365 372 1|0-7 

622 379 386 393 400 407 414 421 428 4385 442 2/14 

623 449 456 463 470 477 484 491 498 505 511 3 | 2k 

624 518 525 532 539 546 |] 553 560 567 574 581 4/28 

625 588 595 602 609 616|| 623 630 637 644 650 5} 3/5 

626 657 664 671 678 685/|| 692 699 706 713 720 6 | 4/2 

627 727 734 741 748 754|| 761 768 775 782 789 7 | 49 

628 796 803 810 817 824]| 831 837 844 851 858 8) 5-6 

629 865 872 879 886 893 || 900 906 913 920 927 916-3 

630 934 941 948 955 962]| 969 975 982 989 996 

631] 80 003 010 017 024 030]| 037 044 051 058 065 

332 072 079 085 092 099 106 113 120 127 134 

633 140 147 154 161 168 175 182 188 195 202 

634 209 216 223 229 236 || 243 250 257 264 271 

635 277 284 291 298 305]/|} 312 318 325 332 339 6 

636 346 353 359 366 373 || 380 387 393 400 407 1|0-6 

637 414 421 428 434 441]! 448 455 462 468 475 2 1:2 

638 /482 489 496 502 509|| 516 523 530 536 543 3/18 

639 550 557 564 570 577|| 584 591 598 604 611 4/2,4 
5| 3/0 

640 618 625 632 638 645]! 652 659 665 672 679 6 | 3-6 

641 686 693 699 706 713]|| 720 726 733 740 747 7 | 4-2 

642 754 760 767 774 781 787 794 801 808 814 8) 4,8 

643 821 828 835 841 848]|| 855 862 868 875 882 9154 

644 889 895 902 909 916 || 922 929 936 943 949 

645 956 963 969 976 983 |} 990 996 *003 *010 *017 

646 | 81 023 030 037 043 050|| 057 064 070 077 084 

647 090 097 104 111 117 124 131 137 144 151 

648 158 164 171 178 184 191 198 204 211 218 

649 224 231 238 245 251 258° 265° 271° 278° 285 

650 291 298 305 311 318]) 325 331 338 345 351 

N. 0 1 2 3 4 5 6 7 8 9 Proportional 
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650 | 81 291 298 305 311 318] 325 331 338 345 351 

651 358 365 371 378 385] 391 398 405 411 418 

652 425 431 438 445 451] 458 465 471 478 485 

653 491 498 505 511 518] 525 531 538 544 551 

654 558 564 571 578 584] 591 598 604 611 617 

655 624 631 637 644 651] 657 664 671 677 684 

656 690 697 704 710 717] 723 730 737 743 750 

657 757 763 770 776 783] 790 796 803 809 816 

658 823 829 836 842 849] 856 862 869 875 882 

659 889 895 902 908 915] 921 928 935 941 948 

660 954 961 968 974 981] 987 994 *000 *007 *014 | 7 

661 | 82.020 027 033 040 046} 053 060 066 073 079 | i) 7% 

662 086 092 099 105 112] 119 125 132 188 145 2/14 

663 151 158 164 171 178] 184 191 197 204 210] 3) 2-1 

664 217 223 230 236 243] 249 256 263 269 276] 4/2/8 

665 282 289 295 302 308], 315 321 328 334 341] 5613 5 

666 347 354 360 367 373]| 380 387 393 400 406) 6 | 4-2 

667 413 419 426 432 439] 445 452 458 465 471 7\49 

668 478 484 491 497 504] $10 517 523 530 536 8) 5-6 

669 543 549 556 562 569] 575 582 588 595 601 916-3 

670 607 614 620 627 633] 640 646 653 659 666 

671 672 679 685 692 698] 705 711 718 724 730) 

672 737 743 750 756 763] 769 776 782 789 795 

673 802 808 814 821 827] 834 840 847 853 860 

674 866 872 879 885 892] 898 905 911 918 924 

675 930 937 943 950 956] 963 969 975 982 988 

676 995 *001 *008 *014 *020 | *027 *033 *040 *046 *052 

677 | 83 059 065 072 078 085! 091 097 104 110 117 

67 123 129 1386 142 149] 155 161 168 174 181 

679 187 193 200 206 213] 219 225 232 238 245 

680 251 257 264 270 276]) 283 289 296.302 308 6 

681 315 321 327 334 340] 347 353 359 366 372 1|0-6 

682 378 385 391 398 404] 410 417 423 429 436 2 {102 

683 442 448 455 461 467] 474 480 487 493 499 3}18 

684 506 512 518 525 531} 537 544 550 556. 563) 4|}2-4 

685 569 575 582 588 594] 601 607 613 620 626) 5 | 3,0 

686 632 639 645 651 658] 664 670 677 683 689 i 6} 3/6 

687 696 702 708 715 721]| 727 734 740. 746 753 }) 7 | 4-2 

688 759 765 771 778 784) 790 797 803 809 816 8) 4:8 

689 822 828 835 841 847] 853 860 866 872 879 9154 

690 885 891 897 904 910] 916 923 929 935 942 i 

691 948 954 960 967 973]; 979 985 992 998 *004 | 

692 |} 84 011 017 023 029 036] 042 048 055 061 067 

693 073 080 086 092 098] 105 111 117 123 130 | 

694 136 142 148 155 161] 167 173 180 186 192 \ 

695 198 205 211 217 223] 230 286 242 248.255 j 

696 261 267 273 280 286] 292 298 305 311.317 i 

697 323 330 336 342 348] 354 361 367 373 379 

698 386 392 398 404 410] 417 423 429 435 442 

699 448 454 460 466 473] 479 485 491 497 504 

700 510 516 522 528 535) 541 547 553 559 566 

Ne 0 1 2 3 4 5 6 i 8 9 | Proportional 
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700 | 84 510 516 522 528 535 541 547 553 559 566 

701 572 578 584 590 597|} 603 609 615 621 628 

702 634 640 646 652 658]|} 665 671 677 683 689 

703 696 702 708 714 720]} 726 733 739 745 751 

704 757 763 770 776 782|| 788 794 800 807 813 

705 819 825 831 837 844|| 850 856 862 868 874 

706 880 887 893 899 905]] 911 917 924 930 936 

707 942 948 954 960 967]|| 973 979 985 991 997 1 

708 | 85 003 009 016 022 028]; 034 040 046 052 058 1|0-7 

709 065 071 077 083 089]} 095 101 107 114 120 4 z aa 

710 126 13% 138 144 150 156 163 169 175 181 4/28 

Zlal 187 193 199 205 211 217 224 230 236 242 5) | Sua 

712 248 254 260 266 272|| 278 285 291 297 303 6| 4/2 

713 309 315 321 327 333 339 345 352 358 364 7|4:9 

714 370 376 382 388 394]| 400 406 412 418 425 8| 5-6 

715 431 437 443 449 455]| 461 467 473 479 485 9163 

716 491 497 503 509 516|) 522 528 534 540 546 

717 552 558 564 570 576}| 582 588 594 600 606 

718 612 618 625 631 637 643° 649 655 661 667 

719 673 679 685 691 697]|| 703 709 715 721 727 

720 733 739 745 751 757|| 763 769 775 781 788 

721 794 800 806 812 818]| 824 830 836 842 848 6 

722 854 860 866 872 878]}| 884 890 896 902 908 1;06 

723 914 920 926 932 938 944 950 956 962 968 2) 1-2 

724 974 980 986 992 998 |} *004 *010 *016 *022 *028 3/18 

725 | 86 034 040 046.052 058|| 064 070 076 082 088 4|2.4 

726 094 100 106 112 118 124 130 136 141 147 5|3/0 

OH, 153 159 165 171 177]| 183 189 195 201 207 6 | 3-6 

728 213 219 225 231 237]|} 243 249 255 261 267 7 | 4/2 

729 272 279 285 291 297]| 303 308 314 320 326 8 14 
9| 5, 

730 332 338 344 350 356]| 362 368 374 380 386 

731 392 398 404 410 415]|} 421 427 433 4389 445 

732 451 457 463 469 475|| 481 487 493 499 504 

733 510 516 522 528 534)|| 540 546 552 558 564 

734 570 576 581 587 593}| 599 605 611 617 623 

735 629 635 641 646 652]| 658 664 670 676 682 5 

736 688 694 700 705 711 || 717 723 729 735 741 110-5 

737 747 753 759 764 770|| 776 782 788 794 800 2/10 

738 806 812 817 823 829]} 835 841 847 853 859 3/15 

739 864 870 876 882 888]|| 894 900 906 911 917 4 20 
5 ‘ 

740 923 929 935 941 947]! 953 958 964 970 976 6|3,0 

741 982 988 994 999 *005 || *011 *017 *023 *029 *035 713-5 

742 | 87 040 046 052 058 064]} 070 075 081 087 093 8 | 4,0 

743 099 105 111 116 122 128 134 140 146 151 9/45 

744 157 163 169 175 181 186 192 198 204 210 

745 216 221 227 233 239)|| 245 251 256 262 268 

746 274 280 286 291 297]} 302 309 315 320 326 

747 332 338 344 349 355|] 361 367 373 379 384 

748 390 396 402 408 413]|} 419 425 431 437 442 

749 448 454 460 466 471]; 477 483 489 495 500 

750 506 512 518 523 529 535 541 547 552 558 

N. 0 al 2 3 4 is 6 “ 8 9 Proportional 
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850 | 92 942 947 952 957 962 || 967 973 978 983 988 

851 | 993 998 *003 *008 *013 || *018 *024 *029 *034 *039 |; 

852 | 93 044 049 054 059 064|| 069 075 080 085 090 

853 095 100 105 110 115 120 125 131 136 141 

854 146 151 156 161 166 171 176 181 186 192 

855 197 202 207 212 217 922 227 232 237 242 

856 247 252 258 263 268 273 278 283 288 293 6 

857 298 303 308 313 318]| 323 328 334 339 344 1|0-6 

858 349 354 359 364 369|| 374 379 384 389 394 2)1-2 

859 399 404 409 414 420]|] 425 430 435 440 445 31) 18 
4/24 

860 450 455 460 465 470|| 475 480 485 490 495 5| 3,0 

861 500 505 510 515 520 526 531 536 541 546 6 | 3-6 

862 551 556 561 566 571 576 581 586 591 596 7 | 4/2 

863 601 606 611 616 621|} 626 631 6386 641 646 8} 4:8 

864 651 656 661 666 671|| 676 682 687 692 697 9| 5-4 

865 702 707 712) 717 7221) ‘727 732 737 742 747 

866 752 757 762 767 772)\| 777 782 787 792 797 

867 802 807 812 817 822/]| 827 832 837 842 847 

868 852 857 862 867 872|| 877 882 887 892 897 

869 902 907 912 917 922]| 927 932 937 942 947 

870 952 957 962 967 972)| 977 982 987 992-997 5 

871 | 94 002 007 012 017 022) 027 032 037 042 047 1/05 

872 052 057 062 067 072|| O77 082 086 091 096 2/10 

873 101 106 111 116 121 126 131 136 141 146 3/15 

874 151 156 161 166 171 176 181 186 191 196 4/20 

875 201 206 211 216 221]| 226 231 236 240 245 5 | 2-5 

876 250 255 260 265 270|| 275 280 285 290 295 6 | 3,0 

877 300 305 310 315 320]| 325 330 335 340 345 7\ 3/5 

878 349 354 359 364 369]| 374 379 384 389 394 8/40 . 

879 399 404 409 414 419|] 424 429 433 438 443 9|\ 4,5 

880 448 453 458 463 468/|] 473 478 483 488 493 

881 498 503 507 512 517)|| 522 527 532 537 542 

882 547 552 557 562). 567 571 576 581 586 591 

883 596 601 606 611 616|| 621 626 630 635 640 

884 645 650 655 660 665]; 670 675 680 685 689 4 

885 694 699 704 709 714|| 719 724 729 734 73 1|0-4 

886 743 748 753 758 763|| 768 773 778 783 787 2/0-8 

887 792 797 802 807 812|| 817 822 827 832 836 3 | 1-2 

888 841 846 851 856 861|| 866 871 876 880 885 4/16 

889 890 895 900 905 910]| 915 919 924 929 934 - a0 

890 939 944 949 954 959}| 963 968 973 978 983 7 | 28 

891 988 993 998 *002 *007 || *012 *017 *022 *027 *032 8| 3-2 

892 | 95 036 041 046 051 056 || 061 066 O71 075 080 913.6 

893 085 090 095 100 105}|| 109 114 119 124 129 

894 134 139 143 148 153|| 158 163 168 173 177 

895 182 187 192 197 202]|| 207 211 216 221 226 

896 231 236 240 245 250|| 255 260 265 270 274 

897 279 284 289 294 299 }| 303 308 313 318 323 

898 328 432 337 342. 347/| 352 357 361 366 371 

899 376 381 386 390 395}| 400 405 410 415 419 

900 424 429 434 439 444|| 448 453 458 463 468 

N. 0 1 2 3 4 5 6 a 8 9 Proportional 
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900 | 95 424 429 434 439 444|| 448 453 458 463 468 
901 472 477 482 487 492]! 497 501 506 511 516 
902 521 525 5380 535 540]| 545 550 554 559 564 
903 569 574 578 583 588]} 593 598 602 607 612 
904 617 622 626 631 636]] 641 646 650 655 660 
905 665 670 674 679 684]| 689 694 698 703 708 
906 713 718 722 727 732\| 737 742 746 751 756 
907 761 766 770 775 780}} 785 789 794 799 804 
908 809 813 818 823 828]| 832 837 842 847 852 
909 856 861 866 871 875|| 880 885 890 895 899 


910 904 909 914 918 923]} 928 933 938 942 











Re) 
rs 
qi 
oa 





911 952 957 961 966 971 976 980 985 990 995 1/05 
912 999 *004 *009 *014 *019 |} *023 *028 #033 *038 *042 2|1/0 
913 | 96 047 052 057 061 066 071 076 O80 085 090 3 | 1/5 
914 095 099 104 109 114 118 123 128 133 137 4/2,0 
915 142 147 152 156 161 166 171 175 180 185 § | 25 
916 190 194 199 204 209 213 218 223 227 232 6 | 3-0 
917 237 242 246 251 256 261 265 270 275 280 7| 3/5 
918 284 289 294 298 303 308 313 317 322 327 8/40 
919 332 336 341 346 350 355 360 365 369 374 9145 
920 379 384 388 393 398 402 407 412 417 421 

921 426 431 435 440 445 450 454 459 464 468 

922 473 478 483 487 492 497 501 506 511 515 

923 520 525 530 534 539 544 548 553 558 6562 

924 567 572 577 581 586 591 595 600 605 609 

925 614 619 624 628 633 638 642 647 652 656 

926 661 666 670 675 680 685 689 694 699 703 

927 708 713 717 722 727 731 736 741 745 750 

928 755 759 764 769 774 778 783 788 792 797 

929 802 806 811 816 820 825 830 834 839 844 

930 848 853 858 862 867 872 876 881 886 890 4 
931 895 900 904 909 914 918 923 928 932 937 1| Or4 
932 942 946 951 956 960 965 970 974 9 984 2/)0-8 
933 988 993 997 *002 *007 |] *011 *016 *021 *025 *030 ia | Lee 
934 |97 0385 039 044 049 053 058 063 067 072 O77 4/16 
935 081 086 090 095 100 104 109 114 118 123 5 | 2,0 
936 128 132 137 142 146 151 155 160 165 169 6 | 2-4 
937 174 179 183 188 192 197 202 206 211 216 7| 2-8 
938 220 225 230 234 239 243 248 253 257 262 8| 3/2 
939 267 271 276 280 285 290 294 299 304 308 9/36 
940 S13 BLT 9322 1827133 336 340 345 350 354 

941 359 364 368 373 377 382 387 391 396 400 

942 405 410 414 419 424 428 433 437 442 447 

943 451 456 460 465 470 474 479 483 488 493 

944 497 502 506 511 516 520 525 529 534 539 

945 543 548 552 557 562 566 571 575 580 585 

946 589 594 598 603 607 612 617 621 626 630 

947 635 640 644 649 653 658 663 667 672 676 

948 681 685 690 695 699 704 708 713 717 722 

949 727 731 736 740 745 749 754 759 763 768 

950 772 777 +782 786 791 795 800 804 809 813 

N. 0 1 2 3 4 5 6 7 8 9 Proportional 
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950 |97 772 777 782 786 791|| 795 800 804 809 813 

951 818 823 827 832 836]| 841 845 850 855 859 

952 864 868 873 877 882] 886 891 896 900 905 

953 909 914 918 923 928) 9382 937 941 946 950 

954 955 959 964 968 973]| 978 982 987 991 996 

955 |98 000 005 009 014 019] 023 028 032 037 041 

956 046 050 055 059 064] 068 073 078 082 O87 

957 091 096 100 105 109 114, 118 123) 127%) 132 

958 137 141 146 150 155] 159 164 168 173 177 

959 182 186 191 195 200] 204 209 214 218 223 

960 227 232 236 241 245] 250 254 259 263 268 5 

961 272 277 281 286 290] 295 299 304 308 313 1;05 

962 318 322 327 331 336] 340 345 349 354 358 2/10 

963 363. 367 372 376 381] 385 390 394 399 403 3 | 175 

964 408 412 417 421 426] 430 4385 439 444 448 4| 2,0 

965 453 457 462 466 471] 475 480 484 489 493 5 | 28 

966 498 502 507 511 516] 520 525 529 534 5388 6 | 3.0 

967 543 547 552 556 561] 565 570 574 579 583 L375 

968 588 592 597 601 605] 610 614 619 623 628 8 | 4.0 

969 632 637 641 646 650] 655 659 664 668 673 9145 

970 677 682 686 691 695] 700 704 709 713 717 

971 722 726 731 735 740] 744 749 753 758 762 

972 767 771 776 780 784]| 789 793 798 802 807 

973 811 816 820 825 829] 834 838 843 847 851 

974 856 860 865 869 874] 878 883 887 892 896 

975 900 905 909 914 918] 923 927 932 936 941 

976 945 949 954 958 963] 967 972 976 981 985 

977 989 994 998 *003 *007 | *012 *016 *021 *025 *029 

978 | 99 034 038 048 047 052] 056 061 065 069 074 

979 078 083 087 092 096] 100 105 109 114 118 

980 123 127 131 136 140] 145 149 154 158 162 

981 167 171 176 180 185 189 193 198 202 207 1|0-4 

982 211 216 220 224 229] 233 238 242 247 251 2/0-8 

983 255 260 264 269 273] 277 282 286 291 295 3) lo 

984 300 304 308 313 317] 322 326 330 335 339 4/16 

985 344 348 352 357 361 366 370 373 379 383 5 | 2-0 

986 388 392 396 401 405] 410 414 419 423 427 6)2.4 

987 432 436 441 445 449] 454 458 463 467 471 7| 28 

988 476 480 484 489 493] 498 502 506 511 515 8) 3/2 

989 520 524 528 533 537] 542 546 550 555 559 913-6 

990 564 568 572 577 581] 585 590 594 599 603 

991 607 612 616 621 625] 629 634 638 642 647 

992 651 656 660 664 669] 673 677 682 686 691 

993 695 699 704 708 712} 717 721 726 730 734 

994 739 743 747 752 756|| 760 765 769 774 778 

995 782 787 791 795 800] 804 808 813 817 822 

996 826 830 835 839 843]| 848 852 856 861 865 

997 870 874 878 883 887] 891 896 900 904 909 

998 913 917 922 926 930] 935 939 944 948 952 

999 957 961 965 970 974] 978 983 987 991 996 

1000} 00 000 004 009 013 017] 022 026 030 035 039 

N. 0 iy 2 3 4 5 6 7 8 9 | Proportional 
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1000 | 000 0000 0434 0869 1303 1737 2171 2605 3039 3473 3907 || 434 











1001 4341 4775 5208 5642 6076 6510 6943 7377 7810 8244 || 434 
1002 8677 9111 9544 9977 *0411 *0844 *1277 *1710 *2143 *2576 || 433 
1003 | 001 3009 3442 3875 4308 4741 5174 5607 6039 6472 6905 || 433 
1004 7770 8202 8635 9067 9499 9932 *0364 *0796 *1228 || 432 
1005 | 002 1661 2093 2525 2957 3389 3821 4253 4685 5116 5548 || 432 
1006 5980 6411 6843 7275 7706 81388 8569 9001 9432 9863 |) 431 
1007 | 003 0295 0726 1157 1588 2019 2451 2882 3313 3744 4174 || 431 
1008 4605 5036 5467 5898 6328 6759 7190 7620 8051 8481 || 431 
1009 8912 9342 9772 *0203 *0633 *1063 *1493 *1924 *2354 *2784 || 430 
1010 | 004 3214 3644 4074 4504 4933 5363 5793 6223 6652 7082 || 430 
1011 7512 7941 8371 8800 9229 9659 *0088 *0517 *0947 *1376 || 429 
1012 | 005 1805 2234 2663 3092 3521 3950 4379 4808 5237 5666 || 429 
1013 6523 6952 7380 7809 8238 8666 9094 9523 9951 || 429 
1014 | 006 0380 0808 1236 1664 2092 2521 2949 3377 3805 4233 || 428 
1015 5088 5516 5944 6372 6799 7227 7655 8082 8510 || 428 
1016 8937 9365 9792 *0219 *0647 *1074 *1501 *1928 *2355 *2782 || 427 
1017 | 007 3210 3637 4064 4490 4917 5344 5771 6198 6624 7051 || 427 
1018 7478 7904 8331 8757 9184 9610 *0037 *0463 *0889 *1316 || 426 
1019 | 008 1742 2168 2594 3020 3446 8872 4298 4724 5150 5576 || 426 
1020 6002 6427 6853 7279 7704 8130 8556 8981 9407 9832 || 426 
1021 | 009 0257 0683 1108 1533 1959 2384 2809 3234 3659 4084 || 425 
1022 4509 4934 5359 5784 6208 6633 7058 7483 7907 8332 |} 425 
1023 8756 9181 9605 *0030 *0454 *0878 *1303 *1727 *2151 *2575 || 424 
1024 | 010 3000 3424 3848 4272 4696 5120 5544 5967 6391 6815 || 424 
1025 7239 7662 8086 8510 8933 9357 9780 *0204 *0627 *1050 || 424 
1026 | 011 1474 1897 2820 2743 3166 3590 4013 4436 4859 5282 || 423 
1027 5704 6127 6550 6973 7396 7818 8241 8664 9086 9509 || 423 
1028 9931 *0354 *0776 *1198 *1621 *2043 *2465 *2887 *3310 *3732 || 422 
1029 | 012 4154 4576 4998 5420 5842 6264 6685 7107 7529 7951 || 422 
1030 8372 8794 9215 9637 *0059 *0480 *0901 *1323 *1744 *2165 || 422 
1031'| 013 2587 3008 3429 3850 4271 4692 5113 5534 5955 6376 || 421 
1032 6797 7218 7639 8059 8480 8901 9321 9742 *0162 *0583 |} 421 
1033 | 014 1003 1424 1844 2264 2685 3105 3525 3945 4365 4785 || 420 
1034 5205 5625 6045 6465 6885 7305 7725 8144 8564 8984 || 420 
1035 9403 9823 *0243 *0662 *1082 *1501 *1920 *2340 *2759 *3178 || 420 
1036 | 015 3598 4017 4436 4855 5274 5693 6112 6531 6950 7369 || 419 
1037 7788 8206 8625 9044 9462 9881 *0300 *0718 *1137 *1555 || 419 
1038 | 016 1974 2392 2810 3229 3647 4065 4483 4901 5319 5737 || 418 
1039 6155 6573 6991 7409 7827 8245 8663 9080 9498 9916 || 418 
1040 | 017 0333 0751 1168 1586 2003 2421 2838 3256 3673 4090 || 417 
1041 4507 4924 5342 5759 6176 6593 7010 7427 7844 8260 || 417 
1042 8677 9094 9511 9927 *0344 *0761 *1177 *1594 *2010 *2427 || 417 
1043 | 018 2843 3259 3676 4092 4508 4925. 5341 5757 6173 6589 || 416 
1044 7005 7421 7837 8253 8669 9084 9500 9916 *0332 *0747 |} 416 
1045 | 019 1163 1578 1994 2410 2825 3240 3656 4071 4486 4902 || 415 
1046 5317 5732 6147 6562 6977 7392 7807 8222 8637 9052 |} 415 
1047 9467 9882 *0296 *0711 *1126 *1540 *1955 *2369 *2784 *3198 || 415 
1048 | 020 3613 4027 4442 4856 5270 5684 6099 6513 6927 7341 || 414 
1049 7755 8169 8583 8997 9411 9824 *0238 *0652 *1066 *1479 || 414 


1050 | 021 1893 2307 2720 3134 3547 3961 4374 4787 5201 5614 || 413 
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N. Oe 1 2 3 4 | 5 6 i 8 Op id. 
1050 | 021 1893 2307 2720 3134 3547 3961 4374 4787 5201 5614 || 413 
1051 6027 6440 6854 7267 7680 8093 8506 8919 9332 9745 || 413 
1052 | 022 0157 0570 0983 1396 1808 | 2221 2634 3046 3459 3871 | 413 
1053 4284 4696 5109 5521 5933 | 6345 6758 7170 7582 7994 || 412 
1054 8406 8818 9230 9642 *0054 | *0466 *0878 *1289 *1701 *2113 || 412 
1055 | 023 2525 2936 3348 3759 4171 4582 4994 5405 5817 6228 || 411 
1056 6639 7050 7462 7873 8284 8695 9106 9517 9928 *0339 | 411 
1057 | 024 0750 1161 1572 1982 2393 2804 3214 3625 4036 4446 || 411 
1058 4857. 5267 5678 6088 6498 6909 7319 7729 8139 8549 || 410 
1059 8960 9370 9780 *0190 *0600 | *1010 *1419 *1829 *2239 *2649 || 410 
1060 | 025 3059 3468 3878 4288 4697 5107 5516 5926 6335 6744 || 410 
1061 7154 7563 7972 8382 8791 9200 9609 *0018 *0427 *0836 || 409 
1062 | 026 1245 1654 2063 2472 2881 3289 3698 4107 4515 4924 || 409 
1063 5333 5741 6150 6558 6967 7375 7783 8192 8600 9008 | 408 
1064 9416 9824 *0233 *0641 *1049 || *1457 *1865 *2273 *2680 *3088 || 408 
1065 | 027 3496 3904 4312 4719 5127 5535 5942 6350 6757 7165 || 408 
1066 7572 7979 8387 8794 9201 | 9609 *0016 *0423 *0830 *1237 || 407 
1067 | 028 1644 2051 2458 2865 3272 3679 4086 4492 4899 5306 || 407 
1068 5713 6119 6526 6932 7339 7745 8152 8558 8964 9371 || 406 
1069 9777 *0183 *0590 *0996 *140 *1808 *2214 *2620 *3026 *3432 | 406 
1070 | 029 3838 4244 4649 5055 5461 5867 6272 6678 7084 7489 | 406 
1071 7395 8300 8706 9111 9516 9922 *0327 *0732 *1138 *1543 || 405 
1072 | 030 1948 2353 2758 3163 3568 3973 4378 4783 5188 5592 | 405 
1073 5997 6402 6807 7211 7616 8020 8425 8830 9234 9638 | 405 
1074 | 031 0043 0447 0851 1256 1660 2064 2468 2872 3277 3681 || 404 
1075 4085 4489 4893 5296 5700 6104 6508 6912 7315 7719 || 404 
1076 8123 8526 8930 9333 9737 || *0140 *0544 *0947 *1350 *1754 || 403 
1077 | 032 2157 2560 2963 3367 3770 4173 4576 4979 5382 5785 || 403 
1078 6188 6590 6993 7396 7799 8201 8604 9007 9409 9812 | 403 
1079 | 033 0214 0617 1019 1422 1824 2226 2629 3031 3433 3835 || 402 
1080 4238 4640 5042 5444 5846 6248 6650 7052 7453 7855 |) 402 
1081 8257 8659 9060 9462 9864 || *0265 *0667 *1068 *1470 *1871 || 402 
1082 | 034 2273 2674 3075 3477 3878 4279 4680 5081 5482 5884 || 401 
1083 6285 6686 7087 7487 7888 8289 8690 9091 9491 9892 || 401 
1084 | 035 0293 0693 1094 1495 1895 2296 2696 3096 3497 3897 || 400 
1085 4297 4698 5098 5498 5898 6298 6698 7098 7498 7898 || 400 
1086 | 8298 8698 9098 9498 9898 | *0297 *0697 *1097 *1496 *1396 | 400 
1087 | 036 2295 2695 3094 3494 3893 4293 4692 5091 5491 5590 || 399 
1088 6289 6688 7087 7486 7885 8284 8683 9082 9481 9880 || 399 
1089 | 037 0279 0678 1076 1475 1874 2272 2671 3070 3468 3867 || 399 
1090 4265 4663 5062 5460 5858 6257 8655 7053 7451 7849 || 398 
1091 8248 8646 9044 9442 9839 | *0237 *0635 *1033 *1431 *1829 || 398 
1092 | 038 2226 2624 3022 3419 3817 4214 4612 5009 5407 5804 || 398 
1093 6202 6599 6996 7393 7791 || 8188 8585 8982 9379 9776 || 397 
1094 | 039 0173 0570 0967 1364 1761 2158 2554 2951 3348 3745 || 397 
1095 | 4141 4538 4934 5331 5727 6124 6520 6917 7313 7709 | 397 
1096 | 8106 8502 8898 9294 690 || *0086 *0482 *0878 *1274 *1670 | 396 
1097 | 040 2066 2462 2858 3254 3650 | 4045 4441 4837 5232 5628 || 396 
1098 6023 6419 6814 7210 7605 8001 8396 8791 9187 9582 | 395 
1099 | 9977 *0372 *0767 *1162 *1557 | *1952 *2347 *2742 *3137 *3532 | 395 
i] 
1100 | 041 3927 4322 4716 5111 5506 | 5900 6295 6690 7084 7479 |] 395 
» Riese —| Paasoney 
N. 0-1 2 3 4 5 6 7 8 9 d. 
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N 0 1 2 3 4 5 6 7 8 9 d. 








1100 | 041 3927 4322 4716 5111 5506 5900 6295 6690 7084 7479 | 395 
1101 7873 8268 8662 9056 9451 9845 *0239 *0633 *1028 *1422 | 394 
1102 | 042 1816 2210 2604 2998 3392 3786 4180 4574 4968 5361 | 394 








1103 5755 6149 6543 6936 7330 7723 8117 8510 8904 9297 | 394 
1104 9691 *0084 *0477 *O871 *1264 | *1657 *2050 *2444 *2837 *3230 | 393 
1105 | 043 3623 4016 4409 4802 5195 5587 5980 6373 6766 7159 | 393 
1106 7551 7944 8337 8729 9122 9514 9907 *0299 *0692 *1084 | 393 
1107 | 044 1476 1869 2261 2653 3045 3437 3829 4222 4614 5006 | 392 
1108 5398 5790 6181 6573 6965 7357 7749 8140 8532 8924 | 392 
1109 9315 9707 *0099 *0490 *0882 | *1273 *1664 *2056 *2447 *2839 | 392 
1110 | 045 3230 3621 4012 4403 4795 5186 5577 5968 6359 6750} 391 
i111 7141 7531 7922 8313 8704 9095 9485 9876 *0267 *0657 | 392 
1112 | 046 1048 1438 1829 2219 2610 3000 3391 3781 4171 4561 | 390 
1113 4952 5342 5732 6122 6512 6902 7292 7682 8072 8462 | 390 
1114 8852 9242 9632 *0021 *0411 | *0801 *1190 *1580 *1970 *2359 | 390 
1115 | 047 2749 3138 3528 3917 4306 4696 5085 5474 5864 6253 | 389 
1116 6642 7031 7420 7809 8198 8587 8976 9365 9754 *0143 | 389 
1117 | 048 0532 0921 1309 1698 2087 2475 2864 3253 3641 4030 | 389 
1118 4418 4806 5195 5583 5972 6360 6748 7136 7525 7913 | 388 
1119 8301 8689 9077 9465 9853 | *0241 *0629 *1017 *1405 *1792 388 
1120 | 049 2180 2568 2956 3343 3731 4119 4506 4894 5281 5669 | 388 
1121 6056 6444 6831 7218 7606 7993 8380 8767 9154 9541 | 387 
1122 9929 *0316 *0703 *1090 “1477 | *1863 *2250 *2637 *3024 *3411 387 
1123 | 050 3798 4184 4571 4958 5344 5731 6117 6504 6890 7277 | 387 
1124 7663 8049 8436 8822 9208 9595 9981 *0367 *0753 *1139 | 386 
1125 | 051 1525 1911 2297 2683 3069 3455 3841 4227 4612 4998 | 386 
1126 5384 5770 6155 6541 6926 7312 7697 8083 8468 8854 | 386 
1127 9239 9624 *0010 *0395 *078 *1166 *1551 *1936 *2321 *2706 | 385 
1128 | 052 3091 3476 3861 4246 4631 5016 5400 5785 6170 6555 | 385 
1129 6939 7324 7709 8093 8478 8862 9247 9631 *0016 *0400 | 385 
1130 | 053 0784 1169 1553 1837 23821 2706 3090 3474 3858 4242 | 384 
1131 4626 5010 53894 5778 6162 6546 6929 7313 7697 8081 | 384 
1132 8464 8848 9232 9615 9999 | *0382 *0766 *1149 “1532 “1916 | 384 
1133 | 054 2299 2682 3066 3449 3832 4215 4598 4981 5365 5748 | 383 
1134 6131 6514 6896 7279 7662 8045 8428 8811 9193 9576 | 383 
1135 9959 *0341 *0724 *1106 *1489 | *1871 *2254 *2636 *3019 *3401 } 382 
1136 | 055 3783 4166 4548 4930 5312 5694 6077 6459 6841 7223 | 382 
1137 7605 7987 8369 8750 9132 9514 9896 *0278 *0659 *1041 | 382 
1138 | 056 1423 1804 2186 2567 2949 3330 3712 4093 4475 4856 | 381 
1139 5237 5619 6000 6381 6762 7143 7524 7905 8287 8668 | 381 
1140 9049 9429 9810 *0191 *0572 | *0953 *1334 *i1714 *2095 “2476 | 381 
1141 | 057 2856 3237 3618 3998 4379 4759 5140 5520 5900 6281 | 381 
1142 6661 7041 7422 7802 8182 8562 8942 9322 9702 *0082 | 380 
1143 | 058 0462 0842 1222 1602 1982 2362 2741 3121 3501 3881 | 380 
1144 4260 4640 5019 5399 5778 6158 6537 6917 7296 7676 | 380 
1145 8055 8434 8813 9193 9572 9951 *0330 *0709 *1088 *1467 | 379 
1146 | 059 1846 2225 2604 2983 3362 3741 4119 4498 4877 5256 | 379 
1147 5634 6013 6391 6770 7148 7527 7905 8284 8662 9041 | 379 
1148 9419 9797 *0175 *0554 *0932 | *1310 *1688 *2066 *2444 *2822 | 378 
1149 | 060 3200 3578 3956 4334 4712 5090 5468 5845 6223 6601 | 378 
1150 6978 7356 7734 8111 8489 8866 9244 9621 9999 *0376 | 378 
N 0 1 2 3 4 5 6 7 8 9 d. 
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N 0 1 2 3 4 5 6 7 8 9 d. 
1150 | 060 6978 7356 7734 8111 8489 8866 9244 9621 9999 *0376 | 378 
1151 | 061 0753 1181 1508 1885 2262 2639 3017 3394 3771 4148 | 377 
1152 4525 4902 5279 5656 6032 6409 6786 7163 7540 7916] 377 
1153 8293 8670 9046 9423 9799 | *0176 *0552 *0929 *1305 *1682 | 377 
1154 | 062 2058 2434 2811 3187 3563 3939 4316 4692 5068 5444] 376 
1155 5820 6196 6572 6948 7324 7699 8075 8451 8827 9203] 376 
1156 9578 9954 *0330 *0705 *1081 | *1456 *1832 *2207 *2583 *2958 | 376 
{157 | 063 3334 3709 4084 4460 4835 5210 5585 5960 6335 6711] 375 
1158 7086 7461 7836 8211 8585 8960 9335 9710 *0085 *0460 | 375 
1159 | 064 0834 1209 1584 1958 2333 2708 3082 3457 3831 4205] 375 
1160 4580 4954 5329 5703 6077 6451 6826 7200 7574 7948] 374 
1161 8322 8696 9070 9444 9818 | *0192 *0566 *0940 *1314 *1685 | 374 
1162 | 065 2061 2435 2809 3182 3556 3930 4303 4677 5050 5424 | 374 
1163 5797 6171 6544 6917 7291 7664 8037 8410 8784 9157] 373 
1164 9530 9903 *0276 *0649 *1022 | *1395 *1768 *2141 *2514 *2886 | 373 
1165 | 066 3259 3632 4005 4377 4750 5123 5495 5868 6241 6613} 373 
1166 6986 7358 7730 8103 8475 8847 9220 9592 9964 *0336 | 372 
1167 | 067 0709 1081 1453 1825 2197 2569 2941 3313 3685 4057} 372 
1168 4428 4800 5172 5544 5915 6287 6659 7030 7402 7774} 372 
1169 8145 8517 8888 9259 9631 | *0002 *0374 *0745 *1116 *1487 | 371 
1170 | 068 1859 2230 2601 2972 3343 3714 4085 4456 4827 5198] 371 
1171 5569 5940 6311 6681 7052 7423 7794 8164 8535 8906] 371 
1172 9276 9647 *0017 *0388 *0758 | *1129 *1499 *1869 *2240 *2610 | 370 
1173 | 069 2980 3350 3721 4091 4461 4831 5201 5571 5941 6311{ 370 
1174 6681 7051 7421 7791 8160 8530 8900 9270 9639 *0009 | 370 
1175 | 070 0379 0748 1118 1487 1857 2226 2596 2965 3335 3704] 369 
1176 4073 4442 4812 5181 5550 5919 6288 6658 7027 7396} 369 
1177 7765 8134 8303 8871 9240 9609 9978 *0347 *0715 *1084 | 369 
1178 | O71 1453 1822 2190 2559 2927 3296 3664 4033 4401 4770] 369 
1179 5138 5506 5875 6243 6611 6979 7348 7716 8084 8452] 368 
1180 8820 9188 9556 9924 *0292 | *0660 *1028 *1396 *1763 *2131 | 368 
1181 | 072 2499 2867 3234 3602 3970 4337 4705 5072 5440 5807] 368 
1182 6175 6542 6910 7277 7644 8011 8879 8746 9113 9480] 367 
1183 9847 *0215 *0582 *0949 *1316 | *1683 *2050 *2416 *2783 *3150 | 367 
1184 | 073 3517 3884 4251 4617 4984 5351 5717 6084 6450 6817] 367 
1185 7184 7550 7916 8283 8649 9016 9382 9748 *0114 *0481 | 366 
1186 | 074 0847 1213 1579 1945 2311 2677 3043 3409 3775 4141] 366 
1187 4507 4873 5239 5605 5970 6336 6702 7068 7433 7799 | 366 
1188 8164 8530 8895 9261 9626 9992 *0357 *0723 *1088 *1453 | 365 
1189 | 075 1819 2184 2549 2914 3279 3644 4010 4375 4740 5105] 365 
1190 5470 5835 6199 6564 6929 7294 7659 8024 8388 8753] 365 
1191 9118 9482 9847 *0211 *0576 | *0940 *1305 *1669 *2034 *2398 | 364 
1192 | 076 2763 3127 3491 3855 4220 4584 4948 5312 5676 6040] 364 
1193 6404 6768 7132 7496 7860 8224 8588 8952 9316 9680] 364 
1194 | 077 0043 0407 O771 1134 1498 1862 2225 2589 2952 3316] 364 
1195 3679 4042 4406 4769 5133 5496 5859 6222 6585 6949] 363 
1196 7312 7675 8038 8401 8764 9127 9490 9853 *0216 *0579 | 363 
1197 | 078 0942 1304 1667 2030 2393 2755 3118 3480 3843 4206] 363 
1198 4568 4931 5293 5656 6018 6380 6743 7105 7467 7830 | 362 
1199 8192 8554 8916 9278 9640 | *0003 *0365 *0727 *1089 *1451 | 362 
1200 | 079 1812 2174 2536 2898 3260 3622 3983 4345 4707 5068] 362 

N 0 1 2 3 4 5 6 7 8 9 d. 


LOGARITHMS OF THE TRIGONOMETRIC 
FUNCTIONS 


Logarithms of the functions are given for each minute from 
0-360°. 

The quantity —10 is to be appended to all logarithms of the 
sine and cosine, ‘to logarithms of the tangent from 0-45° and of 
the cotangent from 45-90°. 


With degrees indicated at either side of the top of the page 
use the column headings at the top. With degrees stated at 
the bottom of the page use the column designations at the 
bottom. 

With degrees at the left (top or bottom) use the minute col- 
umn at the left, and with degrees on the right side of the page 
use the minute column at the right. 


The method of determining the functions of small angles by 
the auxiliary quantities S and T is given in the section explaining 
the use of the mathematical tables at the front of the volume. 
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LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


Values of 8, 











Values of T, 












































Min . — 10 to be appended —10 to be appended See. 
0% | LP) 2h] Bon) 42 0 | 1°] 2°) 8°) 4° 

0’ 14.68 557) 555] 549] 538] 522//4.68 557| 562] 575) 597| 628 0’ 
1 557| 555! 549) 537] 522 557| 562] 575) 598) 629) 60 
2 557| 555| 548] 537) 522 557| 562] 576] 598) 629) 120 
3 557| 555] 548] 537) 521 557| 562] 576} 599] 630) 180 
4 557| 555) 548] 537) 521 558] 563} 576) 599) 631} 240 
5 557| 555] 548] 537| 521 558] 563] 577] 599) 631] 300 
6 557| 555] 548] 536} 520 558] 563} 577} 600) 632} 360 
ah 557| 555] 548] 536} 520 558] 563] 577) 600) 632] 420 
8 557| 555] 548] 536) 520 558] 563} 578} 601] 633] 480 
9 557) 555} 547) 536] 520 558] 563] 578) 601) 634) 540 
10 |4.68 557] 555] 547] 535) 519||4 68 558) 564] 578] 602} 634] 600 
11 557| 554] 547] 535] 519 558] 564| 579] 602} 635) 660 
12 557| 554) 547| 535] 519 558] 564] 579) 603] 635) 720 
13 557| 554] 547] 535] 518 558] 564| 579| 603} 636} 780 
14 557| 554| 547) 534] 518 558] 564] 580) 604] 6357) 840 
15 557| 554] 546} 534] 518 558} 564] 580) 604} 637) 900 
16 557| 554) 546] 534) 517 558} 565} 580] 605] 638} 960 
17 557| 554] 546] 534] 517 558] 565} 581) 605} 639)1020 
18 557| 554| 546} 534) 517 558} 565] 581) 606] 639/1080 
19 557| 554] 546] 533] 516 558| 565) 581] 606] 640/1140 
20 |4.68 557] 554! 546] 533] 516//4.68 558] 565) 582} 607} 640/1200 
21 557| 554] 545} 533] 516 558] 566] 582} 607] 641/1260 
22 557| 553] 545) 533] 515 558] 566] 582) 608} 642/1320 
23 557| 5535] 545] 532] 515 558] 566] 583) 608) 642/1380 
24 557) 553) 545) 532) 515 558] 566] 583} 609| 643)1440 
25 557| 553) 545) 532] 515 558} 566] 583} 609] 644/1500 
26 557| 553] 544] 532) 514 558) 567) 584] 610) 644/1560 
27 557| 553] 544) 531) 514 558] 567} 584] 610} 645)1620 
28 557) 553) 544] 531) 514 558] 567} 584| 611] 646|1680 
29 557| 553] 544] 531) 513 559) 567] 585) 611] 646)1740 
80 |4.68 557| 553) 544] 531] 513]/4.68 559) 567| 585) 612) 647/1800 
31 557) 552) 544] 530) 513 559] 568] 585} 612} 648/1860 
32 557| 552) 543) 530) 512 559] 568] 586} 613] 648)1920 
33 557| 552) 543] 530] 512 559] 568} 586} 613] 649/1980 
34 557| 552) 543] 529) 512 559| 568} 587) 614! 650/2040 
35 557| 552; 543} 529) 511 559] 569] 587| 614} 650/2100 
36 557| 552) 543} 529] 511 559} 569} 587} 615) 651/2160 
37 §57| 552| 542] 529} 511 559} 569} 588} 615) 652|2220 
38 557| 552) 542) 528) 510 559} 569} 588] 616] 652/2280 
39 557) 552) 542] 528] 510 559] 570| 589] 616} 653/2340 
40 |4.68 557| 551] 542] 528] 510/|4.68 559) 570} 589} 617} 654/2400 
41 556} 551] 542) 528) 509 560} 570} 589] 617| 654|2460 
42 556| 551] 541} 527] 509 560} 570] 590) 618) 655)2520 
43 556] 551) 541} 527) 508 560} 571} 590} 619] 656)2580 
44 556| 551) 541] 527) 508 560} 571] 591} 619) 656)2640 
45 556| 551) 541] 527) 508 560} 571] 591) 620) 657/2700 
46 556| 551) 541] 526) 507 560| 571} 591) 620} 658)2760 
47 556} 551] 540} 526) 507 560} 572) 592) 621] 659)2820 
48 556} 550) 540) 526; 507 560} 572) 592) 621) 659)2880 
49 556] 550} 540) 525) 506 560] 572] 593) 622) 660)2940 
50. 14.68 556] 550] 540] 525) 506|/4.68 561) 572) 593} 622) 661/3000 
51 556] 550} 540} 525) 506 561] 573] 593] 623) 661/3060 
52 556| 550) 539) 525) 505 561| 573] 594] 624} 662)3120 
53 556| 550] 539] 524) 505 561| 573] 594] 624] 663/2180 
54 556} 550) 539} 524) 505 561] 573} 595) 625) 664/3240 
55 556| 549| 539] 524) 504 561] 574! 595) 625} 664/3300 
56 556| 549] 539] 523) 504 561) 574! 596) 626) 665)3360 
57 556| 549) 538) 523) 503 562| 574] 596] 626) 666/3420 
58 555| 549) 538) 523) 503 562| 575] 596) 627| 667/3480 
59 555| 549] 538) 523) 503! 562| 575} 597| 628} 667|3540 
60 |4.68 555! 549! 538! 522 502! 4.68 562! 575! 5971 6281 66813600 
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0° (180°) (359°) 179° 
7 L. Sin. | d. 
degen Pe 
116.46 373} 30103 ||5- 31 443/6. 
216.76 476] 7609 |D- 31 443/6. 
316.94 O85] jos04 |5- 31 443/6. 
4|7.06 579] 9691 |5- 31 442/7. 
51Z.16 270| v5 |5. 31 4402/7. 
360) 617.24 188] gp04 |5- 31 442\7. 
4201 717.30 882] sso0 ||0- 31 442\|7. 
430] 817.36 682] 5445 |5- 31 4492/7. 
840} 917.41 797] as76 |5- 31 442/7. 
600}40|7.46 373] 4199 |5- 31 4427. 
660}11]17.50 512) 3779 |5- 31 4492/7. 
7201121754 291) gaz |5- 31 4492/7. 
78011317 .57 767| s019 |D- 31 4409/7. 
840/447. 60 985) 9997 |0- 31 4492/7. 
90011517. eS 31 4427. 
96011617. 239 |D- 31 4492/7. 
1020/17|7. Hes be 31 449\\7. 
108011817, 71 Sys (ee 31 4492/7. 
1140/19|7. 74 See 31 442ll7. 
1200/2017. 76 Pee eee 31 4492/7. 
126012417 .78 soon |D- 31 442\|7. 
13201921780 el lee 31 442\I7. 
138012317 82 as lOls 31 4429/7. 8: 
1440/2417 - Reap 31 442/7. 
1500125|7, 86 Fo GE 31 4402/7. 
156026|7 , 87 Fae 31 442\|7. 
16201277. 89 aS: 31 442\I7. 
1680 |28]7 91 sail lie 31 449\I7. 
1740129 |7 92 Basal 31 4411/7. 
180013017 94 Wey GE 31 441\7. 
186013117 95 1379 |D- 31 441/7. 
1920/32|7 96 Fee (er 31 4411/7. 
198013317 .98 1907 |D- 31 441/7. 
2030 13.4]7 99 pple 31 441/7. 
7100|35|8. 00 eae 31 441/8. 
2160136]8. 02 Peay Ge 31 4411/8. 
222013718 03 uss | 31 441/8. 
2280138|8 04 Fale 31 441/8. 
23401391805 fon WO 31 441/8. 
23001401806 Fron (ie 31 441/8. 
246014118, O7 ‘dag (Oe 31 440/8. 
252014218 08 ere |ets 31 440/8. 
25301431809 999 |°- 31 440/8. 
2940144/8. 40 97612: 31 440)8. 
700145|8. 11 964|0- 31 440)8. 
276014618. 12 934 [3 31 440/8. 
2820147 |8. 13 914 |2- 31 440/8. 
288014818. 14 396 |2- 5.31 440/8. 
294014918. 15 377 |: 31 440/8. 
300015018. 16 360 |2- 31 439//8. 
3000/51|8.17 128] g43 |5- 31 4309/8. 
3120|52|8.17 827 (°° 31 4398. 
318015318. 18 B12(0- 31 4309/8. 
3240|54/8.19 797 |: 31 4309/8. 
330015518. 20 799 |2- 31 439//8. 
3360]5618. 21 769 |>- 31 4389/8. 
342015718. 21 755 |0- 31 4389/8. 
3490.1 5818.22 743 [2- 31 438l8. 
354015918. 23 730 |: 31 438]8. 
300160 5. 31 438/8. 
7. Cos j 





90° (270%) ~~"(269°) 89° 
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1° (181° (358°) 178° 
0/8.24 1865, .\5. 8.24 192 
1]8.24 903|707}5" 8.24 910/718 
2/8. 25. 609)/09/5.31 445/5.31 438/825 616 (06 
. 3)8.26 304/939)/5.31 445]5.31 438)8.26 3121096 
4|8.26 988/3°5)5.31 445/531 437/8.26 996 O84 
5|8.27 661|,g5/5.31 443|5.31 437/8.27 660|,., 
68.28 324/5°2/5.31 4455.31 437/828 332/003 
7/8.28 977|053|5. 5|5.31 437)8.28 986)054 
8/8.29 621/524/5.31 4455.31 437/8.29 629/543 
98.30 255/394)5.31 445/5.31 437|8.30 263/034 
10|8.30 879|,, ¢|5-31 4465.31 437|8.30 885),,- 
11}8.31 405|859/5.31 446|5.31 436/8.31 508/017 
12)8.32 103/208/5.31 446/5.31 4368.32 112/907 
13)8.32 702|299|5. 436)8.32 711/599 
14)s.33 292|520)5. 436)8.33 302/291 
575[0-31 440/5.31 436/8.33 886|,-- 
Zog|o-31 446|5.31 435/834 461/525 
Zoo|5-31 446|5.31 4358.35 029/565 
Z5g/0-31 446[5.31 4358.35 590)50) 
feel eee ee Rete ee See 
739/5.31 447|5.31 434/837 229)220 
Pog|d-31 447/5.31 4348.37 762/533 
Zo0]d-31 447/5.31 434/8.38 289/527 
Pia/d-31 447|5.31 434/838 809/570 
5.31 447|5.31 434/8.39 323) 
708)5.31 447/5.31 433/8.39 832 pe 
gog|d-31 447/5.31 433|8.40 334|502 
5.31 447|5.31 433/8.40 830/499 
5.31 4475.31 433/8.41 321/491 
5.31 447/5.31 433/8.41 807 45, 
Ol 5.31 432)8.42 287/480 
5.31 432/8.42 762/475 
5.31 432|8143 232/470 
5.31 432/8.43 696 464 
5.31 431/8.44 150|4-. 
5.31 431/8.44 611/495 
5.31 431)8.45 061/450 
5.31 431/8.45 507| 
5.31 431/8 441 
: : 437 
8. 
8. 
8. 
8. 
8. 
3. 
8. 
8. 
8. 
8. 
8. 
3. 








.31 451/5.31 
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459 
835 
208(373 
53 573. : 
945 j1. 












Sees 308) |1.45 é 
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LOGARITHMS OF THE FUNCTIONS (Continued) 

























































































































































2° (182°) (357°) 177° 
a Sd ee 
0 5.31 451/5.31 425)8. 
1 .B1 451/5.31 425)8. 358 
2 5.31 452/5.31 424/855 027/32- 
3 15.31 452/5.31 424/855 382/925 
4| 5.31 452/5.31 424/8.55 734/349) 
5 |5.31 452|5.31 423,8.56 083/546 
6 5.31 452|5.31 423/856 429/944 
7 |5.31 452/5.31 423/8.56 773/34 
8 5.31 453/5.31 422/8.57 114559) 
9 [5.31 453/5.31 422)/8.57 452/336) 
10 [5.31 453|5.31 422/857 788)35, 
11 [5.31 4535.31 421/8.58 121/339) 
12 (5.31 453]5.31 421/8.58 451/359) 
13 5.31 453/5.31 421/8.58 779/358) 
5.31 454]5.31 421/8.59 105/353! 
si00 5.31 454]5.31 4208.59 42845, 
8160 318/231 454|5.31 420/8.59 749/379 
8220 ig.0-31 454/5.31 420/8.60 068376! 
8280 313/2-31 454|5.31 419'8.60 384/314 
s34o 5.31 454/5.31 419/860 698/315 
3300 5.31 455|5.31 418)8.61 009/515 
8460 (5.31 455/5.31 418/8.61 319 55° 
8520 5.31 455/5.31 4188.61 626/356 
3580 5.31 455)5.31 417)/8.61 931353 
s64a (5.31 455)5.31 417/8.62 234355 
S00 15.31 458|5.31 417/8.62 535/599 
s760 5.31 456/5.31 416 8.62 834 50° 
3820 5.31 456|5.31 4168.63 131555 
8380 5.31 456|5.31 4168.63 426 555 
3940 5.31 456|5.31 4158.63 718 597 
9000 (5.31 456/5.31 415/8.64 009/520 
9060 5.31 456]5.31 415/8.64 293 5¢° 
9120 5.31 457/5.31 414/8.64 585 50° 
9180 5.31 457|5.31 414/8.64 870507 
9240 5.31 457|5.31 413/8.65 154557 
3300 15.31 457|5.31 413)8.65 435/525 
9360 '5.31 457|5.31 413/8.65 715 579 
9420 5.31 4585.31 412'8.65 993/556 
pro [e-31 45 5.31 412 8.66 269504 
%8 -31 458/5.31 412/8.66 543 
po 73 
9600 5.31 458}5.31 411/8.66 816)57, 
9860 5.31 458|5.31 411/8.67 087/564 
9720 (5.31 459|5.31 4108.67 356)5¢¢ 
9780 15.31 459/5.31 410/8.67 624.568 
9st0 '5.31 459/5.31 410/8.67 890 5541 
9900 |5.31 459/5.31 409/8.68 154/553 
9960 5.31 459/5.31 409/8.68 417/565 
10020 5.31 4605.31 403)8.68 678/525 
10080 (5.31 460|5.31 408/8.68 938/59 
10140 5.31 460|5.31 408/8.69 196 527 
70200 5.31 460|5.31 4078.69 453)5-. 
10260 (5.31 460]5.31 407/8.69 708/534 
10320 5.31 461)5.31 406/8.69 962/525 
10380 5.31 461/5.31 406/8.70 214/524 
10440 5.31 4615.31 405/8.70 465/544 
10500 (5.31 461|5.31 405/8.79 714/54. 
0360 5.31 4615.31 405/8.70 962\574| 
10620 5.31 462|5.31 4048.71 208|2 4/1 
10680 5.31 462/5.31 404/871 453/544 
10740 5.31 462|5.31 403/8.71 697/549|1 
10800 5.3 5.31 403/8.71 940| _ 5 
: dl L. Cot. 'e.d.) L. Tan. , ; 
92° (272°) (267°) 87° 
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LOGARITHMS OF ‘THE FUNCTIONS (Continued) 


8° (183°) 


(356°) 176° 


7) L. Sin. d. | L. Tan.jc.d.) L. Cot. | L. Cos c Bi. 



























































8.71 880 241 1.28 060/9. 
8.72 120 239 1.27 819|9.99 940/59} 1 
8.72 359 239 1.27 580/9.99 939]58} 2 
8.72 597 237 1.27 341/9.99 938}57] 3 
8.72 834 36 1.27 104/9.99 938] 56] 4 
8.73 069}. 234 1.26 868/9.99 937|55) 5 
8.73 303 234 1.26 634/9.99 936) 54] 6 
8.73 535): 939 1.26 400/9.99 936)53] 7 
8.73 767 231 1.26 168/9.99 935}52] 8 
8.73 997 229 1.25 937/9.99 934]51] 9 
10) 8.74 226 229 1.25 708/9.99 934] 50) ’” 
118.74 454 297 1.25 479/9.99 933/49} 1 
12}8.74 680 226 1.25 252/9.99 932]48] 2 
13]8.74 906 995 1.25 026/9.99 932}47] 3 
14]8.75 130 24 1.24 801/9.99 931}46] 4 
15]8.75 353 299 1.24 577/9.99 930}45] 5 
16)8.75 575 299 1.24 355/9.99 929}44] 6 
17|8.75 795 220 1.24 133}9.99 929}43] 7 
18]8.76 015 219 1.23 913}9.99 928/42] 8 
19} 8.76 234 19 1.23 694/9.99 927}41] 9 
20/8.76 451 217 1.23 475|9.99 926] 40)” 
21/8.76 667 216 1.23 258/9.99 926/39] 1 
2218.76 883 215 1.23 042/9.99 925}/38] 2 
23)8.77 097 214 1.22 827/9.99 924/37] 3 
24|8.77 310 213 1.22 613)9.99 923/36] 4 
25)/8.77 522 211 1.22 400/9.99 923/35] 5 
2618.77 733 211 1.22 189/}9.99 922/34] 6 
27|8.77 943 210 1.21 978}9.99 921133] 7 
28/8.78 152 209 1.21 768/9.99 920/32] 8 
2918.78 360 208 1.21 559/9.99 920/31] 9 
30/8.78 568 206 1.21 351/9.99 919} 30)” 
318.78 774 206 1.21 145/9.99 918/29] 1 
3218.78 979 205 1.20 939/9.99 917/28] 2 
33}8.79 183 204. 1.20 734/9.99 917/27] 3 
34/8.79 386 203 1.20 530/9.99 916/26] 4 
35/8.79 588 202 1.20 327/9.99 915]25] 5 
36]8.79 789 201 1.20 125/9.99 914/24] 6 
3718.79 990 9°01 1.19 924/9.99 913]23] 7 
38}8.80 189 199 1.19 723|9.99 913/22] 8 
39}8.80 388 198 1.19 524/9.99 912}21] 9 
40/8.80 585 198 1.19 326/9.99 911}20}” 
41/8.80 782 196 1.19 128/9.99 910}19] 1 
42/8.80 978 196 1.18 932|9.99 909}18} 2 
43}8.81 173 195 1.18 736/9.99 909}17) 3 
44/8.81 367 rT 94 1.18 541/9.99 908} 16} 4 
45/8.81 560 193 1.18 347/9.99 907/15} 5 
46)/8.81 752 192 1.18 154/9.99 906)14] 6 
47/8.81 944 192 1.17 962/9.99 905}13] 7 
48/8.82 134 190 1.17 770/9.99 904)12] 8 
49) 8.82 324 j 190 1.17 580/9.99 904}11] 9 
50/8.82 513 189 1.17 390/9.99 903] 10} ”” 
51/8.82 701 188 1.17 201/9.99 902} 9] 1 
52/8.82 888 188 1.17 013/9.99 901) 8} 2 
53]8.83 075 186 1.16 825/9.99 900} 7] 3 
54/8.83 261 86 1.16 639/9.99 899] 6] 4 
5518.83 446 185 1.16 453/9.99 898} 5] 5 
56}8.83 630 184 1.16 268/9.99 898} 4] 6 
57}8.83 813 184 1.16 084]9.99 897] 3] 7 
58}8.83 996 182 1.15 900/9.99 896) 2] 8 
59 8.84 177 1g9\1-15 718 1.15 718/9.99 895} 1] 9 
60/8.84 358 "\1.15 536|9.99 894] _0|10 
L. Cos. e.d.1L. Tan. | L. Sin. | ’ 
93° (273°) (266°) 86° 




















47 








NWNRH He 
CANORA NOD 


a 
Foo Wom 


Nee os 
ode merte eawter ae OO Pet cs ts . 
PON NNRFOW ONTWH OP 


Whohy 
oN 
Oui 


bo 
wo 


WR WSAWO PeENWR AE IWOS GN; 
OW PNOWD OW PNW PNW ONDWOY 


WWNNH RR 


WYNN eRe 
WOMMLC PRRANIW 


NOR SAT RO nO 


bp CYWWH Be 
ON PR OP OW00 NOH 


Caw 


3.2 


DAVTOR NOM 


es 
ore 


WNWNRH He 
RH HH HOOOR MORNO DOR 


oe fig POD eae 


WNNNReH 





LOGARITHMS OF THE FUNCTIONS (Continued) 

















































































4° (184°) (355°) 175° 
igi STE a ; 
“0|8.84 358 7182 181 179 478 177 
8.84 539 1, 13.0, 3:0 ; 80.43.04 28.0 
218.84 718 3} 61 60 60 5.9 &9 
3|8.84 897 3, 91 90 90 89 BS 
8.85 075|34 1 56] 4| 121 12.1 119 119 118 
8.85 252; 7718.85 363|,77|1.14 637|9.99 800/55] 5| 15.2 15.1 149 148 14.8 
18.85 420| 147/885 540/17711.14 460/9.99 889|54] 6] 18.2 181 17.9 17.8 17.7 
8.85 605|17918.85 717|177/1.14 283/9,99 888153] 7] 21.2 21.1 20.9 20.8 20.6 
8.85 780|} 7218.85 893|175/1'14 107/9.99 887/52] 8) 243 24.1 23.9 23.7 23.6 
8.85 955} 4918.86 069|170/1.13 9319.99 886/51] 9] 27.3 27.2 26.8 26.7 26.6 
10/8.86 128), 75|8.86 243|,~4/1.13 757/9.99 885/50|” 176 175 174 173 4172 
11]8.86 301|;4318.86 417/174|1.13 583/9.99 884/49] 1] 2.9 29 29 29 29 
12]8.86 474|1/918.86 591/178/1.13 409/9.99 883/48] 2) 5.9 58 58 58 5.7 
13]8.86 645] 41|8.86 763/175|1.13 237|9.99 882/47| 3] 88 88 8.7 86 86 
14]8.86 816] }44/8.86 935|177|1-13 065]9.99 881/46] 4] 11.7 11.7 11.6 118 115 
15]8.86 987| ; go]8.87 106|,,,|1-12 894|9.99 880/45] 5| 14.7 146 14.5 144 143 
16/8.87 156] G9[8.87 277/175 |1.12 723]9.99 879]44] 6] 17.6 17.5 174 17.3 17.2 
17]8.87 325| 1 Go[8-87 447|120)1.12 553|9.99 879143] 7| 20.5 20.4 20.3 20.2 20.1 
198.87 494] 9718.87 616|163|1.12 384|9.99 878/42] 8] 23.5 23.3 23.2 23.1 22.9 
1918.87 661| {g4]8.87 785|1 0911.12 215/9.99 877/41] 9] 26.4 26.2 26.1 26.0 25.8 
20|8.87 829] 1 gg|8.87 953], 97/112 047/9.99 876/40} 171 170 169 168 167 
21]8.87 9951 p@/8-88 120|187)1/11 g80/9.99 875/39] 1] 28 28 28 28 28 
22/8.88 161] {9318.88 287|167/1.11 713/9.99 874/38] 2) 5.7 5.7 5.6 56 5.6 
23/8.88 326|1 5418.88 453|160/1:11 547/9.99 873/37] 3) 86 85 84 84 84 
24/8.88 490|7 ¢4|8-88 618|767/1.11 382/9.99 872/36] 4) 114 11.3 113 112 111 
25]8.88 654); ¢2|8.88 783), ,x|1.11 217/9.99 871|35| 5] 142 142 141 14.0 13.9 
26]8.88 817)7 6318.88 948) 189/1.11 052/9.99 870]34| 6| 17.1 17.0 16.9 16.8 16.7 
27/8.88 980|1g5]8-89 111]163]1.10 889/9.99 869/33] 7] 20.0 198 19.7 19.6 19.5 
28/8.89 142|765/8.89 274|193/1.10 726/9.99 868|32| 8] 22.8 22.7 225 22.4 223 
29]8.89 304] 1 Go[8.89 437|169/1'10 563/9.9 9| 25.6 25.5 25.4 25.2 25.0 
30|8.89 464], -,|8.89 598), -.|1.10 40219,9 ” 166 165 164 163 162 
3118.89 625|16218.89 760|!62!1:10 24019,9 1) 28 28 27 27 27 
3218.89 784|1591s's9 920|169!1'10 o80/9.9 21; 5B) B.by BB wide abe: 
33]8.89 943|12018.90 080 160/109 920|9:9 3|: 83. 82> Bo yB2e ad 
34]8.90 102|122]8.90 240|160!1,09 760\9.9 4| 11.1 11.0 109 10.9 108 
358.90 260) 5 7]8.90 399], .<|1.09 6019.9 5| 13.8 13.8 13.7 13.6 13.5 
36/8.90 417|124)/8.90 557|128|1,09 443|9.9 6| 16.6 16.5 16.4 163 162 
37/8.90 574/124)8.90 715|188/1.09 285|9.99 7/ 19.4 192 191 19.0 18.9 
388.90 730|125)8.90 872|18411,09 128|9.9 8| 22.1 22.0 21.9 21.7 216 
398.90 885|17218.91 029|18711:08 971|9.9 21| 9| 249 24:8 24.6 24:4 94:3 
40|8.91 040), --|8.91 185|,,,|1.08 815]9.9 ” 461 160 159 158 4157 
41|8.91 195|12°18.91 340|155/ 1:08 660/9.9 1) BT e287, 26 226 26 
4218.91 349|19418.91 495|155!1.08 50519.9 2} 54 53 53 53 5.2 
43]8.91 502|12318.91 650 155/1,08 350/9.9 3| 80 80 80 79 78 
44/8.91 655| 129]8.91 803| 123] 1.08 197|9.9 16] 4| 10.7 10.7 10.6 105 103 
45]8.91 807] 1 50]8.91 957|,.|1.08 043/9.9 5| 13.4 13.3 13.2 13.2 134 
46/8.91 959|134]8.92 110|153]1.07 890|9.9 14] 6] 16.1 16.0 15.9 15.8 15.7 
47/8.92 110|724]8.92 262|19>/1.07 738/9.99 848|13] 7| 188 18.7 18.6 184 183 
48/8.92 261]72918.92 414|197/1.07 586/9.99 847|12] 8) 21.5 213 212 21.1 209 
49|8.92 411]] 2518.92 565|1?1|1.07 4359.99 846|11| 91 24.2 24.0 23:8 23.7 23.6 
508.92 561), 4o/8.92 716|,55/1.07 284|9.99 845|10|” 156 155 154 153 152 
51)8.92 710] 49/8.92 866|120| 1,07 134/9.99 844] 9] 1) 2.6 26 26 2.6 2.5 
52/8.92 859|14.9/8.93 016|129|1.06 984)9.99 843] 8] 2} 52 52 5.1 51 5.1 
53/8.93 007|147|8.93 165|} 491.06 835/9.99 842] 7] 3) 78 78 7.7 76 7.6 
54|8.93 154|744/8.93 313|145|1.06 687/9.99 841| 6] 4| 10.4 10.3 10.3 10.2 10.1 
55/8.93 301}, 4718.98 462| , 47/1.06 538/9.99 840] 5] 5| 13.0 12.9 12.8 12.8 12.7 
56|8.93 448|14//8.93 609|144|1.06 391/9.99 839| 4] 6| 15.6 15.5 15.4 15.3 15.2 
57|8.93 594|745/8.93 756|144|1.06 244/9.99 838| 3] 7) 182 181 18.0 17.8 17.7 
58]8.93 740|145(8.98 903|144|1.06 097/9.99 837| 2| 8| 208 20.7 20.5 20.4 203 
59/8.93 885| 4218.94 049|145|1.05 951/9.99 836| 1] 9} 23.4 232 231 23.0 22.8 
60/8.94 030} [8.94 195|"_/1.05 805/9.99 834] O/101 26.0 25.8 25.7 25.5 25.3 
‘LL. Cos. ! d. tL. Cot. 'e.d.'L. Tan. ! L. Sin. | / PEE: 








94° (274°) (265°) 85° 
48 


LOGARITHMS OF THE FUNCTIONS (Continued) 


L. Cos. “ar L. Cot. ed 
35° (275°) 















5° (185°) (354°) 174° 
Th Sin. de L.Tan. c.d. L. Cot.| L. Cos.} ’ 
018.94 030], 18.94 195]__|1.05 803/9.99 834|60| ” 
18.94 174)144 18/94 340/14517'05 660/9.99 833}59| 1 
218.94 317|14318 94 485 42 |1.05 515|9.99 822158] 2 
318.94 461|144}8 94 630]14511'05 370/999 831[57] 3 
4)8.94 603|14213.94 773]14311.05 227|9.99 830|56 4 
518.94 746], “18.94 917] 11.05 08319.99 829155] 5 
8/8.94 887|14113 95 060|143|1/04 940]9.99 828|54] 6 
7|8.95 029|14218 95 202|142|1'04 79819.99 827153] 7 
8)8.95 170]14118 95 344/142]1 04 65619.99 825|52] 8 
9)8.95 310|14018 95 486]142|1 04 51419.99 824/51] 9 
10)8.95 450], _ 18.95 627]. _|1,04 37319.99 823/50| ” 
118.95 589|139}3'95 767]1 017/04 233]9.99 s22l49] 1 
12]8.95 728|139}s 95 908]14111 04 092/999 821|48| 9 
13]8.95 867|139|s'96 047|13911/03 953(9:99 sa0l47| 3 
14|8.96 005]135}8.96 187]14011'03 813|9.99 819146] 4 
15]8.96 143| °° 18.96 325 1.03 675|9.99 817|45] 5 
16}8.96 280|137|8'96 464|13911/03 53610.99 si6l4al 6 
17|8.96 417 ae 8.96 602 ise 1.03 398]9.99 814}43] 7 
18]8.96 553|136}g "96 739! 1.03 261|9.99 814/42] 8 
19]8.96 689]13618 96 ees 1.03 123]9.99 813]41] 9 
20(8.96 825 8.97 013|,~-|1.02 987|9.99 812|40| ” 
2118.96 960 135]g'97 150|137|1:09 seolo‘ee suceel 1 
22|8.97 095]135|s'97 985|13511'02 71519.99 sogl3s} 2 
23)8.97 229]134]s'97 491|13611 092 579|9.99 8081371 3 
248.97 363|13418.97 556 133 1.02 444]9.99 807|36] 4 
2518.97 496], > 18.97 691|_~°|1.02 309|9.99 806/35] 5 
26)8.97 6291331897 325|13411 09 178|9,99 go4is4| 6 
27/8.97 762|13318'97 9591341102 04119.99 803133] 7 
2318.97 894 see 8.98 092]133!1'01 go8}9.99 802/32] 8 
29)8.98 026|13218 93 295|13311'01 77519.99 801131] 9 
30/8.98 157|_~- 18.98 358]. °° 11.01 64219.99 Ssoolsol ” 
31|8.98 288]13118'98 490}13211'01 510/9.99 798|29| 1 
3218.98 419]131]g'98 629/132]1'01 37s19'99 797\28] 2 
3318.98 549 13018 98 753 1311101 247|9.99 796|27] 3 
3418.98 679]1 018.98 884/131)1'01 116|9.99 795/26 4 
3518.98 808|_- “13.99 015|_~-|1.00 985|9.99 793125| 5 
36|8.98 937|129}3°99 14|130|7'09 85319.99 792|24| 6 
37/8.99 066/129}8.99 275|139|1 00 725]9.99 791123] 7 
3818.99 194|12 3518.99 405 1301100 59519.99 790|22] 8 
39)8.99 322/128 8.99 534|12911 00 466/9.99 788|21| 9 
40|8.99 450] -~18.99 662|.~"11.00 33819.99 787 |20| ” 
41]8.99 57712718 99 791|129|100 209/9.99 786|19] 1 
42}8.99 704|12718 99 919]128]1 00 081/9.99 785|18] 2 
43|8.99 830|12619 00 046|127]0.99 95419.99 783117] 3 
4418.99 956]126]9 00 174|128]0.99 s26|9.99 782|16] 4 
4519.00 082|,~ 19.00 301|,~.|0.99 699|9.99 7S1l15| 5 
4619.00 207|12519 00 427|126]0 99 573/9.99 780]14| 6 
4719.00 332|125|9.00 553 ae 0.99 447|9.99 778]13| 7 
4819.00 456 Ee £19.00 679|12610.99 32119.99 777]12| 8 
4919.00 581|125}9.00 805|126]0.99 0.99 195|9.99 776|11] 9 
50}9.00 704] ~“"19.00 930] ~°10.99 o7019.99 77E]10| ” 
S1fp.00 aas124h or oss|125)o.08 ovslo.90 fee 1 
~ 5219.00 951|123]9 01 179]12 70-98 821]9.99 772] 8] 2 
5319.01 074|12319 01 303]124]0.98 69719.99 771 3 
5419.01 196|122]9 01 427|12419 98 573/9.99 769] 6| 4 
55]9.01 318], 19.01 550|,-- 10.98 450|9.99 768] ol 5 
56|9.01 440 1210.01 673|123|0.98 327|9.99 767] 41 6 
57/9.01 561|121)9 01 796|12310.98 204/9.99 768] 3] 7 
58}9.01 682|121]9.01 918|122l0,08 08219.99 764| 2) 8 
59/9.01 803|12719.02 040/12210.97 960]9.99 763] 1| 9 
60/9.01 923)" [9.02 162| ~~|0.97 838|9.99 761| 0110 


L. Tan.! L. Sin. 


(264°) 84° 
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BP 
149 148 147 146 
25 25 24 2.4 
50 49 49 49 
TA TART AS ITS 
99 99 98 9.7 
12.4 12.3 12.2 12.2 
14.9 148 14.7 14.6 
174) 17.3%,17.2 217.0 
19.9 19.7°19.6 19.8 
22.4 22.2 22.0 21.9 
144 143 142 141 
24 24 24 2.4 
4314.8 47) 407, 
TZU 1 2ege tell 6750 
96 95 95 94 
12.0 11.9 11.8 11.8 
14.4 143 14.2 14.1 
16.8 16.7 16.6 16.4 
19.2 19.1 18.9 18.8 
21.6 21.4 21.3 21.2 
139 138 137 136 
23 2.3 23 23 
46 46 46 4.5 
70 69 68 6.8 
9.3)° 19.2) (9. 9 
41.6) 11.5.7 11.4 9 113 
13.9 13.8 13.7 13.6 
16.2 16.1 16.0 15.9 
18.6 184 18.3 18.1 
20.8 20.7 20.6 20.4 
134 133 182 131 
221) 12.24))2:2'0 12:2 
45 44 44 44 
67 66 66 6.6 
89 89 88 87 
11.2 11.1 11.0 10.9 
13.4 13.3 13.2 13.1 
15.6 15.5 15.4 15.3 
17.9 17.7 17.6 17.8 
20.1 20.0 19.8 19.6 
129 128 127 126 
7499 a Ee OT PN 
43 43 42 42 
64 64 64 63 
86 85 85 8.4 
10.8 10.7 10.6 10.5 
12.9 12.8 12.7 12.6 
15.0 14.9 14.8 14.7 
17.2 17.1 16.9 16:8 
19.4 19.2 19.0 18.9 
124 123 122 121 
2.1)1'2.0- /2:057 2:0 
41 415-415 40 
6.2 62 6.1 6.0 
83 82 81 81 
10.3. 10.2 10.2 10,: 
12.4 12.3 12.2 121 
145 14.4 14.2 14.1 
16.6 16.4 16.3 16.1 
18.6 184 18.3 18.2 
20.7 20.5 20.3 20.2 
P.2 


LOGARITHMS OF THE FUNCTIONS (Continued) 


6° (186°) 
“| L. Sin. 
0} 9.01 923 
1] 9.02 043 
2] 9.02 163 
3] 9.02 283 
4] 9.02 402 
~B} 9.02 520 
6] 9.02 639 
7| 9.02 757 
8] 9.02 874 
9] 9.02 992 
10] 9.03 109 
11] 9.03 226 
12] 9.03 342 
13] 9.03 458 
14| 9.03 574 
15] 9.03 690 
16] 9.03 805 
17] 9.03 920 
18} 9.04 034 
19] 9.04 149 
20] 9.04 262 
21] 9.04 376 
22] 9.04 490 
23] 9.04 603 
24} 9.04 715 
25] 9.04 828 
26] 9.04 940 
27] 9.05 052 
28] 9.05 164 
29} 9.05 275 
30| 9.05 386 
31| 9.05 497 
321 9.05 607 
33] 9.05 717 
34] 9.05 827 
35] 9.05 937 
36| 9.06 046 
37] 9.06 155 
38] 9.06 264 
39] 9.06 372| 
40| 9.06 481 
41] 9.06 589 
42] 9.06 696 
43] 9.06 804 
44| 9.06 911 
45| 9.07 018 
46] 9.07 124 
47| 9.07 231 
48| 9.07 337 
49} 9.07 442 
50) 9.07 548 
51| 9.07 653 
52] 9.07 758 
53] 9.07 863 
54] 9.07 968 
55] 9.08 072 
56] 9.08 176 
57] 9.08 280 
58] 9.08 383 
59] 9.08 486 
60] 9.08 589 
* 1 L. Cos. 
96° (276°) 


Leb! L. Tan. |c.d. | L. Cot. 


9.02 162 
120] 9 02 283 
120} 902 404 
120] 902 525 
ae 02 645 
02 766 
119] 902 885 
118} 9 (03 005 
117] 9.03 124 
ate 03 242 
03 361 
117] 9:03 479 
116] 9.03 597 
116} 9.03 714 
ae 03 832 
03 948 
115] 9.04 065 
115] 9 04 181 
114] 9 04 297 
ie 04 413 
04 528 
114] 9 04 643 
114] 9:04 758 
113] 904.873 
ae .04 987 
05 101 
112} 905 214 
112] 9.05 328 
112] 9.05 441 
Hea 05 553 
05 666 
111} 9.05 778 
110] 9.05 890 
110} 9/06 002 
110] 996 


poo|pooDo0/ODD00/DDDOD|/SDOOS|/ODDDO|SDODO|COODD|ODODO|OCoDDO|COSOD|ODOE: 


06 224 

188 06 335 
109] 9'06 445 
oe 06 556 
108] 9.08 666 
108| 9:08 775 
1os| 9.08 885 
1om| 9:08 994 
108) 9.07 103 
107 | 9.07 211 
(07 320 

106] 9:07 428 
Te 07 536 
06] 9.07 643 
aoe 07 751 
105| 9:07 858 
05) 9.07 964 
nt 08 071 
108 08 177 
ra 08 283 
08 389 

104] 9 03 495 
104] 9/03 600 
103] 9.08 705 
aCe 9.08 810 
9.08 914 


121 
121 
121 
120 
121 
119 
120 
119 
118 
119 


118 


118 
sais 


7 115 
-96 995 
6 876 


5 935 


Dol OwWwMo% Secocsloeoooolo 
to 
© 
ie 


OODOOO! OOOO O! OODOOO! OOO 
WWwWWW OH He ~ 

o bo 

o 1) 

o i) 


Nw 
nor 
Coe 
MID Ov 


(92 789 


.92 680 


.92 572 
2 464 
‘92 357 
.92 249 


.92 142 


-92 036 
1 929 
(91 823 
Tecake 


1611 


selseossl[osoos|ssoss|ssossl(sossclsosss|sosss|ossos|ssoss|ooossl|oooc: 


Rolie] Krol ololvole) SQooDS OODOOS 


1 505 

0.91 400 
0.91 295 
0.91 190 


0.91 086 
d. | L. Cot. Je.d. | L. "fan. 


5 357] 


(353°) 173° 











L. Cos. | ’ jee des 
9.99 761]60] ” 121 120 119 118 
9.99 760/59] 1) 2.0 2.0 2:0°" "2:0 
9.99 759}58] 2} 40 40 40 3.9 
5) 9.99 757/57] 3} 60 60 60 59 
9.99 756/56] 4) 8.1 8.0) 87.9 RG.O 
9.99 755|55| 5] 10.1 10.0 9.9 9.8 
G.99 753/54] 6] 12.1 12.0 11.9 11.8 
9.99 752/53] 7) 14.1 14.0 13.9 13.8 
9.99 751/52] 8! 16.1 16.0 15.9 15.7 
9.99 749]51] 9} 18.2 18.0 17.8 17.7 
9.99 748]50]10] 20.2 20.0 19.8 19.7 
9.99 747]49]20| 40.3 40.0 39.7 39.3 
9.99 745]48]30] 60.5 60.0 59.5 59.0 
9.99 744147|40] 80.7 80.0 79.3 78.7 
9.99 742/46]50]100.8 100.0 99.2 98.3 
9.99 741]45| ” 117 116 115 114 
9.99 740}44] 1] 2.0 1.9 1.9 1.9 
9.99 738143] 2} 3.9 39 3.8 3.8 
9.99 737142] 3} 5.8 5.8 5.8 65.7 
9:99 736141) 41) 7.8 7.7 ae eae 
9.99 734}40| 5| 9.8 9.7 96 9.5 
9.99 733]39] 6) 11.7 11.6 11.5 11.4 
9.99 731]/38}] 7| 15.6 138.5 13.4 13.3 
9.99 730/37} 8} 15.6 15.5 15.3 15.2 
9.99 728136] 9] 17.6 17.4 17.2 17.1 
9.99 727|35|10] 19.5 19.3 19.2 19.0 
9.99 726]34]20] 39.0 38.7 38.3 38.0 
9.99 724133]30] 58.5 58.0 57.5 57.0 
9.99 723]32]40] 78.0 77.3 76.7 76.0 
9.99 721]31]50] 97.5 96.7 95.8 95.0 
9.99 720/30] ” 4112 4912 111 110 
9.99 718]29] 1] 1.9 1.9 \"H8 = S68 
9.99 717/28] 2} 3.8 3.7 . 3.7 3.7 
9.99 716]27] 3] 5.6 5.6. 5.6) tana 
9.99 714]26] 4) 7.5 TERI © 748: 
9.99 713/25| 5] 9.4 93 9.2 9.2 
9.99 71124] 6] 11.38 11.2 11.1 11.0 
9.99 710)23} 7] 13.2 138.1 13.0 12.8 
9.99 708}22] 8} 15.1 14.9 14.8 14.7 
9.99 707|21} 9} 17.0 16.8 16.6 16.5 
9.99 765]20|10] 18.8 18.7 18.5 18.3 
9.99 704{19]20| 37.7 37.3 37.0 326.7 
9.99 702]18]30] 56.5 56.0 55.5 55.6 
9.99 701]17}40| 75.3 74.7 74.0 73.3 
9.99 699]16]50| $4.2 93.3 92.5 91.7 
9.99 698}15} ” 109 108 107 106 
9.99 696}14] 1] 1.8 1.3, “2S 23s 
9.99 695]13} 2} 36 36 386 3.8 
9.99 693]12) 3] 54 54 54 53 
9.99 692)11] 44 7.3 72 7.1 7.1 
9.99 690]10] 5] 9.1 9.0) 2S Giearere 
9.99 689] 9] 6} 10.9 10.8 10.7 10.6 
9.99 687] 8] 7} 12.7 12.6 12.5 12.4 
9.99 686] 7] 8] 14.5 14.4 14.3 14.1 
9.99 684] 6] 9] 16.4 16.2 16.0 15.9 
9.99 683] 5|10] 18.2 18.0 17.8 17.7 
9.99 681] 4/20) 36.3 36.0 35.7 35.3 
9.99 680} 3]30} 54.5 54.0 53.5 53.0 
9.99 678] 2140] 72.7 72.0 71.3 70.7 
9.99 677] 1150] 90.8 90.0 89.2 888 
9.99 675 olsen 
Te ol iP1e. 
(263°) 83° 
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THE FUNCTIONS (Continued) 


elle Cot: 


9.08 914 0.91 086 
9.09 019] 195) 0.90 981 
9.09 123] 194] 0.90 877 
9.09 227] 104) 9.90 773 
9.09 330 ioe 0.90 670 
05 9.09 434 0.90 566 
i 9.09 537| 103) 0.90 463 
i 9.09 640] 103) 0.90 360 
i 9.09 742] 102) 9.90 258 
, 9.09 845 aes 0.90 155} 
0 9.09 947 0.90 053 
0 9.10 049] 102) 9.89 951 
0 9.10 150] 101) 9.89 850 
0 9.10 252| 102) 9.89 748 
ag 9.10 353 ips 0.89 647 
ag 9.10 454 0.89 546 
of 9.10 555] 101) 0.89 446 
a 9.10 656} 101] 0.89 344 
A 9.10 756| 100) g.g9 244 
A 9.10 856 10 0.89 144 
El 9.10 956 0.89 044 
1 9.11 056] 100) 9.88 944 
uf 9.11155] 29) 0.88 845 
af 9.11 254| 99) 0.88 746 
ia) 9.11 353 es 0.88 647 
i 9.11 452 0.88 548 
it 9.11 551] 99) 0.88 449 
ett 9.11 649] 98! 0.88 351 
i 9.11 747] 98) 0.88 253 
iy 9.11 845 0.88 155 
ne 9.11 943 0.88 057 
1 9.12 040] 97] 0.87 960 
nf 9.12 138] 98) 0.87 862 
ig 9.12 235] 97) 0.87 765 
af 9.12 332 4 0.87 668 
9.12 428 0.87 572 
9.12 522| 97] 0.87 475 
9.12 621] 96) 0.87 379 
9.12 717] 96) 0.87 283 
9.12 813 ma 0.87 187 
9.12 909 0.87 091 
9.13 004] 25] 0.86 996 
9.13 099] 95] 0.86 901 
9.13 194] 25] 0.86 806 
9.13 289 < 0.86 711 
9.13 384 0.86 616 
9.13 478] 94] 0.86 522 
9.13 573] 95) 0.86 427 
9.13 667| 294] 0.86 333 
9.13 761 He 0.86 239 
9.13 854 0.86 146 
9.13 948] 94] 0.86 052 
9.14 041] 93] 0.85 959 
9.14134] 93) 0.85 866 
9.14 227 oe 0.85 773 
9.14 320 0.85 680 
9.14 412] 92) 0.85 588 
9.14 504] 92] 0.85 496 
9.14 597] 93) 0.85 403 
9.14 688 os 0.85 312 
9.14 780 0.85 220 
L, Cot. |c.d. | L. Tau. 
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(352°) 172° 








L. Cos. |’ dol ap 
9.99 675160] » 105 104 103 108 
9.99 6741591 4) 18 1.7 1.7 17 
9.99 672158] 9] 35 33 34 314 
9.99 670157] 3] 52 52 52 51 
ae 41 7.0 69 69 68 
Po] 5] 8.8 8.7 86 8.5 
ae 666)54) 6] 10.5 10.4 10.3 102 
9 664153) 7] 12:2 121 12:0 119 
9.99 663152] g! 14:0 13:9 13:7 136 
ae a 9} 15.8 15.6 15.4 15.3 
10] 17.5 17.3 17.2 17:0 
9.99 658H9|90) 35.0 34.7 34.3 34/0 
9.99 656/48)30] 52:5 52.0 51.5 51.0 
9.99 655/47 140] 70.0 69.3 68.7 63.0 
388 aeak 4650] 87.5 86.7 85.8 85.0 
145)” 4101 100 99 98 
9.99 65044) 1) 1.7 17 16 16 
9.99 648/43] 9] 3.4 313 33 313 
9.99 647142) 3] £0 5.0 5.0 49 
ee 4'—6:7 6.76.6 — 16:5 
9.99 643/40] 5] g4 83 82 89 
9.99 642139] 6] 10.1 10.0 9.9 98 
9.99 640/38] 7! 11:8 11.7 11.6 11.4 
9.99 638/37] 8) 13.5 13:38 13.2 131 
ed 9) 15.2 15.0 14.8 14.7 
-99 635135110] 16.8 16.7 16.5 16.3 
9.99 633134100) 33:7 33.3 33.0 32:7 
9.99 632133130] 50.5 50.0 49.5 49.0 
9.99 630)82140] 67.3 66.7 66.0 653 
oe 31150] 84.2 83.3 82.5 81.7 
-99 627/30] » 97 96 95 94 
9.99 62529] 1) 16 16 16 1.6 
9.99 624 ee Dl 32) 1323 o 2134 
9.99 622271 3] 48 48 48 47 
a8 620/26] 44 65 64 63 63 
961825) 5) 81 80 7.9 78 
9.99 61724) 6) 97 96 95 9.4 
9.99 615/23) 7] 11.3 11.2 11.1 11.0 
9.99 613 Bo 8} 12.9 12.8 12.7 12.6 
9.99 612/21) 9! 14.6 14.4 14.2 141 
9.99 610/20/10] 16.2 16.0 15.8 15.7 
9.99 608}19]90) 32.3 32.0 31.7 31.3 
9.99 607]18)30] 48.5 48.0 47.5 47.0 
9.99 605}17140] 64.7 64.0 63.3 62.7 
9.99 603]16]50] 80.8 80.0 79.2 783 
9.99 601/15] ” 93 92 91 90 
9.99 600}14) 4) 16 185 18 1.5 
9.99 598/13] 9) 31 31 3.0 3.0 
9.99 596}12} 3) 46 46 46 45 
9.99 595/11] 4) 62 61 6.1 6.0 
9.99 593110] 5) 73 7.7 7.6 7.8 
9.99 591] 91 61 93 92 91 9.0 
9.99 589] 8] 71 10.8 10.7 10.6 10.5 
9.99 588] 7] 8] 12.4 12.3 12.1 12.0 
9.99 586] 6] 9] 14.0 13.8 13.6 13.5 
9.99 584) 5110] 15.5 15.3 15.2 15.6 
9.99 582] 4190] 31.0 30.7 30.3 30.0 
9.99 581} 3130] 46.5 46.0 45.5 45.0 
9.99 579] 2140] 62.0 61.3 60.7 60.0 
9.99 5771 1150] 77.5 76.7 75.8 75.0 
9.99 575] 0 
L. Sin. |’ P.P. — 
(262°) 82° 


LOGARITHMS OF THE FUNCTIONS (Continued) 





















































B° (188°) (351°) 171° 
P. P. 
ina Gla 9 
I Peles bales 
2) EStl Sy 
Bl 14.6 0) 416 
all Gia eal 
Si Tel lesiee 
6|' 19:2) Foi 
7) 10:7 1016 
8| 12.3 12.1 
9| 13.8 13.6 
84 5 : 10} 15.3 15.2 
134 3 é 20| 30.7 30.3 
: ‘ 30] 46.0 45.5 
8 9. 40| 61.3. 60.7 
; 9.9 50| 76.7 75.8 
8 5 | 9.9 Lote 89 88 
8 9.9 1 feeB | oe 
.83 9.9 BON eo 
83 9.9 3) 44 9 44 
83 9.9 41 5.9 5.9 
83 423 | 9.99 5 Dpeiad. Leman 
.83 335 | 9.99 537 6 139 8's 
.83 | 9.99 535 7| 10.4 10.3 
83 9.99 533 Sl Ho Sey 
8 9.99 532 9| 13.4 13.2 
9.99 5 10} 14.8 14.7 
9.9 20| 29.7 29.3 
9.9 30) 44.5 44.0 
9.9 40| 59.3 58.7 
9.9 50| 74.2 73.3 
9. "$6 85 
9. teehee 1 ae 
9. D209 1 28s 
9. Si peass | 4 
9. AVS 7 6 SCH 
9. Gi ager erin 
9. 6) 86 8:5 
9. 7| 10.0 9.9 
9. AN Tales ees 
9. 9} 12.9 12.8 
9. 10} 14.3 14.2 
9. 20| 28.7 28.3 
9. 30| 43.0 42.5 
9. 40| 57.3 56.7 
9. 501 71.7 70.8 
9. SSS 82 
9. ti ieee ee 
9. GAL Ee Dey 
9. Sioa ae 
9. 4| 56 5.5 
9. 5} 6.9 6.8 
9. Gaal ll SSBP Re Se 
9. Sulla O 7. tees 
9. Ta leaSt eed LOG 
9. 6] 9) 12.4 12.3 
9. 5} 10) 13.8 13.7 
9. || RUBIO Bie: 
: 3] 30] 41.5 41.0 
2} 40] 55.8 54.7 
1] 501 69.2 683 

0 

P,P 








98° (278°) (261°) 81° 
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LOGARITHMS OF THE FUNCTIONS (Continued) 




































































9° (189°) (350°) 170° 
‘1. b.. 8m. d.| L. Tan. |e.d.| L. Cot. | L. Cos. |’ By PB: 
6} 9.19 433|_ 19.19 971| .. |0.80 029]9.99 462/60 
1} 9.19 513/89]9_ 20 053) 82 |0.79 947/9.99 460}59] ” 80 79 78 77 
2 9.19 592) 7919.20 134 81 10.79 866/9.99 458]58] 1) 1.3 1.3 1.3 1.3 
3] 9.19 672/89 20 216] 82 |0.79 784/9.99 456/57] 2] 2.7 2.6 2.6 2.6 
4) 9.19 751 7919.20 297 i 0.79 7039.99 454]56] 3] 4.0 4.0 3.9 3.8 
5] 9.19 830|- “19.20 378 0.79 622/9.99 452/55] 4) 5.3 5.3 5.2 5.1 
6] 9.19 909|729. 20 459] 81 lo. 79 54119.99 450/54) 5| 6.7 6.6 6.5 6.4 
7 9.19 988/789. 20 54¢ 81 |0 79 460/9.99 448153] 6| 8.0 7.9 7.8 7.7 
si 9.20 067|7219. 20 621] 81 |o.79 379/9.99 446152] 7] 9.3 9.2 9.1 9.0 
9] 9.20 145 7819.20 701 BH 0.79 29919.99 444151] 8] 10.7 10.5 10.4 10.3 
10] 9.20 223] 19.20 782 0.79 218/9.99 442]50] 9 12.0 11.8 11.7 11.6 
11] 9.20 302/79]9 20 862] 89 |o. 79 138]9.99 440]49] 10] 13.3 13.2 13.0 12.8 
121 9.20 380/ 8/9. 20 942] 80 |0. 79 058/9.99 438]48] 20] 26.7 26.3 26.0 25.7 
13} 9.20 458|/819. 21 022| 89 10. 78 97819.99 436|47| 30] 40.0 39.5 39.0 38.5 
14] 9.20 535 779.21 102 = 0.78 898|9.99 434146] 40] 53.3 52.7 52.0 51.3 
15] 9.20 613],.}9.21 182 0.78 818]9.99 432/45} 50! 66.7 65.8 65.0 64.2 
16] 9.20 691|28]9. 21 261] 79 [0.78 739/9.99 429144] » ae 75 4 73 
17| 9.20 768|219.21 341] 80 0.78 659/9.99 427/43] 4 43 19 19 1.5 
18] 9.20845 Z#19.21 420 79 10.78 58019.99 425142] 5] 9°: o's O's 9:4 
19 9.20 922/779 .21 499 ie 0.78 501|9.99 423/41] 3] 3°28 38 3:7 3/6 
20] 9.20 999|,.|9.21 578| ,, 0.78 422)9.99 421140] 4) 5.1 5.0 4:9 4.9 
21] 9.21076 7719.21 657 79 \0.78 34319.99 419139] =| 63 69 62 61 
22| 9.21 153/719. 21 736) 79 10.78 264/9.99 417/38] @| 776 75 74 7:3 
23 9.21 29/7819 21 814 78 \0.78 186|9.99 415]37] >| 9'9 $18 $6 4° 
24] 9.21 306|77/9.21 893 eo 0.78 107|9.99 413136] 8] 19°} 10:0 9.9 ae 
25] 9.21 382|.-|9.21 971]. |0.78 0299.99 411/35] 9] 11.4 11.2 11.1 11.0 
26| 9.21 458|7919 22 049) 78 0.77 951]9.99 409134] 49] 19/7 19.5 12.3 10 5 
27] 9.21 534|7519 22 127| 78 10.77 873/9.99 407[33] 59] o5°3 950 24.7 bn 
28] 9.21 610/299. 22 205| 78 |0.77 795|9.99 404]321 30] 38°9 3715 37.0 cae 
29] 9.21 685 7219.22 283 he 0.77 717|9.99 402/31] 40| 50°7 50'0 49:3 oere 
30] 9.21 761|, 19.22 361| ,. |0.77 6399.99 400]30] 50! 63.3 62.5 61.7 60.8 
31] 9.21 836/2°19.22 438] 77 10.77 5629.99 398]29] 
32] 9.21 912/619 92 516 be 0.77 484|9.99 396]28 12 etign Shae 
33 9.21 987|2919. 22 593 os 0.77 407/9.99 394/27] 1] 1.2 1.2 0.0 0.0 
34) 9.22 062/73/9..22 670 cts 0.77 33019.99 392/26] 2| 2.4 2.4 0.1 0.1 
35] 9.22 137], 119.22 747| _, 0.77 25319.99 390/25 lReaig. a ioiharoe eae 
361 9.22 211/74]9. 22 824] 77 10.77 176|9.99 388]24 : : : . 
37] 9.22 286/519 22 901] 27 10.77 099|9.99 385/23] 5] 6.0 5.9 0.2 0.2 
38] 9.22 36112519 22 977] 76 |0.77 023/9.99 383]22) 6| 7.2 7.1 0.3 0.2 
39 9.22 435|7419 .23 054 th 0.76 946/9.99 381/21] Z| 8.4 8.3 0.4 0.2 
40| 9.22 509|, 19.23 130] .- |0. 76 870|9.99 379|20 : apd sate Ga CES 
41) 9.22 583/419. 23 206 th 0.76 794/999 37719 : : : : 
42) 922 657|/419 23 283 ve 0.76 717|9.99 375118] 10) 12.0 11.8 0.5 0.3 
43] 9.22 731|/4]9.23 359] 76 10.76 6419.99 372117] 20) 24.0 23.7 1.0 0.7 
44] 9.22 805 7819.23 435 Be 0.76 565|9.99 370]16 om geod ee 1.5 1.9 
45) 9.22 878|..|9.23 510| .- |0.76 490|9.99 368]15 : : : : 
46| 9.22 952|7419 23 586) 76 0.76 414|9.99 366/14] 00! 60.0 59.2 2.5 1.7 
47] 9.23 025|7219.23 661] 73 10.76 339/999 364]13 = 
48 9.23 098)23}9. 23 737 ve 0.76 263]9.99 362]12 g bie veg 
49] 9.23 171 7319.23 812 ie 0.76 188}9.99 359}11 ty aie 
50| 9.23 244), "19.23 887| _- |0.76 113]9.99 357]10] 9 
51! 9.23 317|23]9 23 962| £2 10.76 038}9.99 355] 9} 7] 13-2 13.0 12. 
52} 9.23 390/73)9 24 037| £9 10.75 963/9.99 353] 8} 9] 39-5 39.0 38.5 
53] 9.23 462)/219 24 112 a 0.75 888]9.99 351| 7] 3| 65.8 65.0 64.2 
54] 9.23 535)73}0 24 186] 7% 0.75 814]9.99 348] 6 3) OSaeet 
55] 9.23 607|,.|9.24 261] [0.75 739]9.99 346) 5 7G LaRee yA 
56] 9.23 679|2219 24 335| 74 |0. 75 665]9.99 344] 4] 9 
57] 9.23 752|7319. 24 410] 75 |0.75 59019.99 342] 3) 4] 12.7 12.5 12.3 
58} 9.23 823/719. 24 484] 74 0.75 516)9.99 340] 2} 3] 38.0 37.5 37.0 
59] 9.23 805] 7219.24 558] 77\0.75 4429.99 337] 1] 3] 63.3 62.5 61.7 
60) 9 23 967| “|9.24 632| " |0_75 368)9.99 335) 0 
“1 L. Cos. |d.tL. Cot. |c.d.| L. Tan. | L. Sin. t’ Per 








99° (279°) a (260°) 80° 
3) 


LOGARITHMS OF THE FUNCTIONS (Continued) 







































































10° (190°) (349°) 169° 

| 1. Sin iby .| L. Cot. | L. Cos. | d. P.P 

0 | 9.23 967 9.2 0.75 368] 9.99 335] » 

L | 9.24 039 9.2 0.75 294) 9.99 333) » CTI te 13 eT 

2 | 9.24 110 9.2 9.99 331) 3 ip ES Ae 11 

3 | 9.24 181 9.2 9 99 328) 5 PN GH Ey F2) 

4 | 9.24 253 9.2 9.99 326] 5 S\13. 71536 un NG 

5 | 9.24 324 9.28 9.99 324] 5 4, 49 4.9 4.8 

6 | 9.24 395 9.2 9. 99 32215 5| 6.2 61 6.0 

7 | 9.24 466 9.2 0:74 854| 9.99 310 5 C7 40me 73 meee 

8 | 9.24 536 9.25 0.74 781] 9.99 317] 5 7| 86 85. 84 

9 | 9.24 607 9.2 0.74 708] 9.99 315] 5 8| 9.9 9.7 9.6 
10 | 9.24 677 9.2: 0.74 635] 9.99 313] 4 9} 11.1 11.0 10.8 
11 | 9.24 748 9.2 0.74 563] 9.99 310| 5 [49]10) 12.3 12.2 12.0 
12 | 9.24 818 9.2 0.74 490] 9.99 308] 5 ]4820| 247 24.3 24.0 
13 | 9.24 888 9.2 0.74 418] 9.99 306| 5 }47)30| 370 36.5 36.0 
14 | 9.24 958 9.2 0.74 345] 9.99 304 3 ]46]40| 49.3 48.7 48.0 
15 | 9.25 028 9.2 0.74 273] 9.99 301| . |45)°0l 61.7 60.8 60.0 
16 | 9.25 098 9.2! 0.74 201 3 #71) \ 70.9 169 
17 | 9.25 168 9.2! 0.74 129 3 iM), A SB. ice 
18 | 9.25 237 9.2 0.74 057 B Ae AG a) 
19 | 9.25 307] 69 | 9.2 0 73 985 3 3\23 6 a Senn oe 
20 | 9.25 376 9.2 0.73 914 2 4) 47 4.7 4.6 
21 | 9.25 445 9.2 0.73 842 8| 5 5) 5.9 5.8 5.8 
22 | 9.25 514 9.2 0.73 771] 9. 3 Ge iv. Ge 
23 | 9.25 583 9.26 301 0.73 699] 9. = 7|,.83 82 8.0 
24 | 9.25 652 9.2 0.73 628 3 8| 9.5 9.3 9.2 
25 | 9.25 721 9.2 0.73 557 5 (55) en oe ee 
26 | 9.25 790 9.2 0.73 486 34110| 11.8 11.7 11.5 
27 | 9.25 858 9.2 0.73 415 2 133]20| 23:7 23.3 23.0 
28 | 9.25 927 9.2 0.73 345 3139130] 35.5 35.0 34.5 
29 | 9.25 995 9.2 0.73 274 2131/40| 47.3 46.7 46.0 
30 | 9.26 063 9.2 0.73 203 3 (80/001 a2? oS ee ae 
31 | 9.26 131 9.26 867 0.73 133 5 ” 68 67 66 
32 | 9.26 199 9.2 0.73 063 = GW Tens Ui glen, WIL. 
33 | 9.26 267 9.2 0.72 992 3 | eo tom 
34 | 9.26 335 9.2 0.72 922 3 3| 34 3:47 373 
35 | 9.26 403| p- | 9.2 0.72 852 rR) fe ey 
36 | 9.26 470 9.27 218 0.72 782 215 5| 5.7 '5.6.. 55 
37 | 9.26 538 9.27 288 0.72 712 = 6| 68 6.7 6.6 
38 | 9.26 605 9.27 357 0.72 643] 9. 8] 3 AN recy rss ae 
39 | 9.26 672 9.2 0.72 573] 9. 5 8| 91 89 88 
40 | 9.26 739 9.2 0.72 504] 9.99 243) 5 9}.10.2 10.0 9.9 
41 | 9.26 806 9.2 0.72 434] 9.99 241| 3 J19[10| 11.3 11.2 110 
42 | 9.26 873 9.2 0.72 365] 9.99 238] 5 J18]20| 22.7 22.3 220 
43 19.26 940 9.2 0.72 296] 9.99 236] 3 117)30| 34.0 33.5 33.0 
44 | 9.27 007 9.2 0.72 227] 9.99 233] 5 |16/40] 45.3 44.7 44.0 
45 | 9.27 073 9.2 0. 9.99 231] 5 56.7 55.0 
46 | 9.27 140 9.2 0.72 089] 9.99 229] 3 
47 | 9.27 206 9.2 0.72 020} 9.99 226] 5 
48 | 9.27 273 9.28 049 0.71 951} 9.99 224] 5 co) Habe 2 ie 
49 | 9.27 339 9.2 0. 9.99 221] 5 a ype 
50 | 9.27 405 9.2 0. 9.99 219] 5 0 
51 | 9.27 471 9.2 0. 9.99 217] 3 j| 12-3 12.2 120 
52 | 9.27 537 9.2 0. 9.99 214] 5 9| 37.0 36.5 360 
53 | 9.27 602 9.2 0. 9.99 212) 5 3| 61.7 60.8 60.0 
54 | 9.27 668 9.2 0. 9.99 209] 5 gg 8 tees 
55 | 9.27 734 9.2 0. 9.99 207 71 70 69 68 
56 | 9.27 799| 02] 9.2 0. 9.99 204] 3} 4Jo Oe 
57 | 9.27 864] 22 | 9. ‘ 9.99 202 y| 11-8 11.7 11.5 11.3 
58 | 9.27 930 9.99 200] 2} 2[5| 35.5 35.0 34.5 34.0 
59 | 9.27 995 9. ‘ 9.99 197| 3] 1]3) 59.2 58.3 57.5 56.7 
G0 | 9.28 060) | 9.28 868) ___| 0.71 185} 9.99 198 

. |e.d.| L. Tan. | L. Sin. | d. 











100° (280°) (259°) 79° 


LOGARITHMS OF THE FUNCTIONS (Continued) 
11° (191°) (348°) 168° 























ORES e.d.| L. Cot. [L. Cos. | a.|” P.P 
0 | 9.28 060 0.71 135] 9.99 195] ., |60 
1 | 9.28 125 0.71 067 3591” 65 64 63 
2 | 9.28 190 0.71 000 2158] 1). 1.1 1.1 1.0 
3 | 9.28 254 0.70 933 TiS 157) it 2.2 21-8 121 
4 | 9.28 319 0.70 86F 2 [56] 3) 3.2 32 3.2 
5 | 9.28 384 0.70 55) 4| 4.3 4.3 4.2 
6 | 9.28 448 0.70 732 21541 5] 54 5.3 5.2 
7 | 9.28 512 0.70 665 3153] 6| 6.5 6.4 63 
8 | 9.28 577 0.70 598 2 52| 7| 7.6. 7.5 7:4 
9 | 9.28 641 0.70 532 3 1] 8) 8:7 85 84 
10 | 9.28 705 0.70 465 50) 9} 98 96 9.4 
11 | 9.28 769 0.70 399 7 : 49]10| 10.8 10.7 10.5 
12 | 9.28 833 0.70 332 48120] 21.7 21.3 21.0 
13 | 9.28 896 0.70 204 3 147|30| 32.5 32.0 31.5 
14 | 9.28 960 0.70 200 2 [46 40| 43.3 42.7 42.0 
15 | 9.29 024 0.70 134 45]50] 54.2 53.3 52.5 
16 | 9.29 087 0.70 068 244|” 62 61 60 
17 | 9.29 150 0.70 002 : 43] 1) 10 1.0 1,0 
18 | 9.29 214 0.69 936 4212) 21 20 2.0 
19 | 9.29 277 0.69 870 : 41| 3] 3.1 3.0 3.0 
20 | 9.29 340 0.69 805 40) 4) 4:1 4.1 4.0 
21 | 9.29 403 0.69 739 39] 5] 52 5.1 5.0 
22 | 9.29 466 0.69 674 2 [38] 6] 6.2 61 6.0 
23 | 9.29 529 0.69 609 mi TCT a.2) FA 7:0 
24 | 9.29 591 0.69 5 2 36] 8| 8.3 81 8.0 
25 | 9.29 654 0.69 478 35] 9} 9.3 9.2 9.0 
26 | 9.29 716 0.69 413 2 34 10] 10.3 10.2 10.0 
27 | 9.29 779 0.69 348 33120] 20.7 20.3 20.0 
28 | 9.29 841 0.69 283 3 132|30| 31.0 30.5 30.0 
29 | 9.29 903 0.69 218 2 [31 40] 41.3 40.7 40.0 
30 | 9.29 966 3 0.69 154 gore Se taoe eh oe 
32 | 9:30 090] 62 | 93 0.69 O38 3 bali) to 00 00 
: y. f i .0 0.0 
33 | 9.30 151] 6! | 9.31 040] 85 | 0.6 2 27] 2} 20 01 O01 
34 | 9.30 213 eS 9.31 104] 64 | 0.6 : 26] 3} 3.0 02 O01 
35 | 9.30 275 9.31 168] -_ | 0.6 25) 4) 3.9 0.2 0.1 
36 | 9.30 336] 61 | 9.31 233] 89 | 0.6 2 24/5) 49 02 0.2 
37 | 9.30 398] 62 | 9.31 297] 84 | 0.6. 3 123] 6| 5.9.'03 0.2 
38 | 9.30 459| 6! | 9.31 361] 64 | 0.6 2 22] 7/ 69 04 0.2 
39 | 9.30 521 oA 9.31 425 a 0.6 uy 21, 8| 79 04 038 
40 | 9.30 582 9.31 489 0.6 20) 9) 88 04 0.3 
41 | 9.30 643] 6! | 9:31 552] 63 | 0.6 219/10] 9.8 0.5 0.3 
42 | 9.30 704| 61 | 9.31 616] 64 | 0.6 3 118120] 19.7 1.0 0.7 
43 | 9.30 764| © | 9.31 679} 83 | 0.6 2 117/30] 29.5 1.5 1.0 
44 | 9.30 826 ot 9.31 743 es 0.6 3 16 40 39.3 2.0 1.3 
vasa WEG WHS i dm aye 
42 | 9:30 947] 60 | 9°31 870] 64] O.6 2 |i4 
47 | 9.31 008} 61 | 9.31 933] 68 | 0.6 3 lis 
48 | 9.31 068] 69 | 9.31 996| 63 | 0.6 3 12 siebe si-E ls 
49 | 9.31 129 ee 9.32 059 oe 0.6 Zu 67 66.~Cé«CGSS 
5O | 9.31 189] ._ | 9.32 122 0.6 10] 0 
51 | 9.31 280) 6! | 9.32 185] 63 | 0.6 3} 9] 1| 11-2 11.0 106 
52 | 9.31 310] 89 | 9:32 248] 63 | 0.6 | Biro) cone oa eee 
53 | 9.31 370] ©9 | 9.32 311] 63 | 0.6 3 | 7] 3] 55-8 55.0 54. 
54 | 9.31 430] 60 | 9.32 373/ 62 | 0.6 3] 6 g ballge’ ios 
55 | 9.31 490 9.32 436 0.6 5 G4 68—~=té«D 
56 | 9.31 549} 59 | 9.32 498] 62 | 0.67 502 3] 41 9 
57 | 9.31 609| 69 | 9.32 562} 63 | 0.67 439} 9.5 : 3] q] 10.7 10.5 10.3 
58 | 9.31 669] 60 | 9.32 623] 62 | 0.67 377] 9.99 046) 3 | 2] 9) 32-0 31.5 31.6 
59 | 9.31 728 PH 9.32 686] 82 | 0.67 315] 9.99 043) 3 | 1 3] 63.3 52.5 51.7 
&0 | 9.31 788 9.32 747 0.67 253] 9.99 040| “ |_0 
* 11. Cos. | d. | L. Cot. {e.d.| L. Tan. | L. Sin. | d.|’ P.P. 


101° (281°) (258°) 78° 


LOG: + . x , ; 
GARITHMS OF THE FUNCTIONS (Continued) 


12° (192°) 















(347°) 167° 










































































































ew L. Sin. | d. pL. Tan. |e.d.| L. Cot. ae 
0 [931 785 | 9.52 747. | 0-67 De: 5\— |0 — 
1 9.31 847 ra 9.32 810) 63 ee 190 2189 
2 |9.31 907 89 | 9:32 872| 62 | 0.67 128 5/3 teat ai| ao veo ot RO 
3 |9.31 966 39 | 9-32 933 61! 0.67 067 a here fie 
: 25| 39 | 9.32 995 ee 0.67 005 2 HA q\ 2 hn eee 
5 ao 084) 54 | 9-33 057 0.66 943 3 iss 4 ao 42 
8 | 9.32 143 20 9.33 119 . 0.66 881 3 Bt 5 53 ea hy 
9. 0. 3 2 5.2 

8 9.32 261 oe 9.33 242| 62 0:66 758 3 leo sil ea ire eI 
ae 319} 38 | 9.33 303 ea 0.66 697 ail aiid dee is 
io 9.3 59 | 9-33 365 0.66 605 Sirol o| 9:4 83 92 
i 9.3 32 | 9.33 426 61) 0.66 574 2129 alee tse eee 
12 19.3 28 | 9.33 487 611} 0.66 513 3 lesbeligne sor. Dae 
14]93 28 | 9.33 548] 61 | 0.66 452 3| 3 J4s[20) 210 20:7 20.3 
14 22 | 9-33 609 61 | 0.66 391 2| 3 He saat ee 
i bs a6 Sor oro pr) one Ba 3 [46/40] 42.0 41.3 40.7 
i ae 56 [893 29| 6 0.66 330 ar 50| 52.5 51.7 50.8 
17 19.3 38 | 9.33 792| 61 | 0.66 208 Slit tare hee bae 
18 19.3 28 | 9.33 853 61) 0.66 147 Slat alle geet es 
sak 28 | 9.33 913 at 0.66 087 2 rr beaters) 
20 93 ag | 9-33 974 0.66 026 atl 4) £0 S039 
21 9.3 38 | 9.34 034 60 | 0.65 966 Sie Pi pape aa 
22 19.3 221 9.34 095 61] 0.65 905 3631 allc0 se0l ee 
23 | 9.3 38 | 9.34 155 60 | 0.65 845 rg Be | sea a 
2 3f | 9.34 215 60 | 0.65 785 si Gel-all outers = 
25 19.3 57 | 9-34 276 6110 65 724 abe] al 0 8s BT 
26 0.333 5| 57 | 9.34 336| 60 0.65 664 28 972 cP gear Ca | 
27 | 9.3 of 9.34 396 eS 0.65 604 “08 O67 2 BS DO 20:0 oF fos 
29 19.3 Tyee 9.34 516] 60 O68 fails Ae 3 ecaae 2055 200 
a ee ape op | Ose ast 61) 3 {31}40| 40.0 39.3 38.7 
32 oe 4 9.34 635| 59 | 0.65 365 28 95813 fee oe bey ceekee 
33 a 57 | 9-34 695 60] 0.65 305 oa eels MA Be pad 
33 | 9.3 311 9.34 755 60 | 0.65 245 98 oeol Sea all aoe euhae 
st a berean 50 | 0-05 245 98 950/327] 2} 19 1.9 1.8 
zALy 7 poset ai 288 98 947| 3 26] 3] 2.8 2.8 2.8 
36 9.3 9.34 933] 59 | 0.65 067 08 94113 ba ‘go ee 
37 9.3 37 | 9.34 992 59 | 0.65 008 38 peal? Gah el ier) SOMn Ee 
38 [9.3 26 | 9.35 051 59 | 0.64 949] 9.98 Sele 23) Gl Meissen ae 

i 26 | 9.35 111] 60 | 0.64 389 ‘98 O33 ail sl tee 0 ae es 
40 [0.3 56) 2:35 170 59 | 5 64 830 SEH al ke Seale 
41 |9.3 26 | 9.35 220] 59 | 0.64 71 98 9271 3 119 ol ie peace 
42 | 9.34 212] 99 | 9.35 288 68 | G64 vial o's oo4t So heboll se else hess 
43 | 9.34 268) 98 9.35 347 Be 0.64 653 98 colo 7 30 386 O80 Ae 
a1 4 2281 oe SSeS Ee 4 595] 9.98 919] 2 116/40] 38.0 37.3 367 
46 | 9.34 436 28} 9.35 523] 59 0.64 477] 9.08 913 ; Epes sees i 
47 9.34 491] 33 | 9.35 581 58 | 0.64 419 98 oil 3 his 

134 547 9.35 640} 59 | 0.64 anon eae 
49 | 9.34 602] 5°] 9.35 698) 58 | 0.64 ae ees eels pe e le 
50 | 9.34 658| °° | 9.35 757] °° | 0.64 a3 ET es . 
31 | 8°34 713] 95] 9.35 815 58] 0.04 189]0.08 soa] [9] $] $1.0 30:5 300 

3 ‘98 8 f “5 30. 
53 | 9.34 824 5519.35 931| 58 pesacelsise ae ES 500 
ae 4 879] 59 | 9.35 989 58 | 0.64 011 98 300 316 
a |S aslaaetalaelaatanlaoran|al a] mss 

9.34 3519. .63 895] 9.9 3 po See ae 
Hed Be a 22 | 9.36 163 58 | 0.63 837 og S31 313] 9 Fi 
58 | 9.35 099| 35 | 9.86 221] 58) 0.63 779] 9.08 878 3 311) 295 29:0 286 

:35 154] 55 | 9.36 279| 58 | 0.63 721] 9 Meat 2) 2| ao 483 ars 
60 | 9.35 209 9.3 Br ssaai3lge 
a Ug eo 0.63 664] 9.98 872| °] 0 : 
Oe ot. |e.d.L. Tan. (L. Sin. |d.1” P. P. 

(257°) 77° 


56 


LOGARITHMS OF THE FUNCTIONS (Continued) 


































































































43° (193°) (346°) 166° 
esa L. Sin ion L. Tan. c.d. L. Cot. » L. Cos. |d.p’ iPP 
019.35 2095/7 | 9.36 336) | 0.63 664] 9.98 872] 160 
1 | 9.35 263| >= | 9.36 394] 28 | 0.63 606] 9.98 869 3 591” 57 56 55 
2 | 9.35 318) 39 | 9.36 452| 25 | 0.63 548] 9.98 867| 2 [58] 1] 1.0 0.9 0.9 
3 | 9.35 373| 27 | 9.36 509) 27 | 0.63 491] 9.98 864| 3 |57) 2; 1.9 19 1.8 
4 | 9.35 427| 34 | 9.36 566] 27 | 0.63 434] 9.98 861] 3 [56] 3) 2.8 2.8 2.8 
5 [9.35 481] -- | 9.36 624) -- | 0.63 376| 9.98 858] 5 155 4) 3.8 3.7 3.7 
6 | 9.35 536| 3? | 9.36 681) 27 | 0.63 319] 9.98 855/354] 5] 4.8 4.7 4.6 
7 | 9.35 590) 24 | 9.36 738) 27 | 0.63 262] 9.98 952| 3 153] 6) 5.7 5.6 5.5 
8 | 9.35 644) 371 9.36 795) 27 | 0.63 205] 9.98 849) 3 [52] 7/ 6.6 6.5 6.4 
9 | 9.35 698) 34 | 9.36 852) 27 | 0.63 148] 9.98 846 3 BLL 8) 7:6) Tb 178 
10 | 9.35 752) «| 9.36 909| -- | 0.63 091} 9.98 843] 2 |50 9} 8.6 84 8.2 
11 | 9.35 806| 27] 9.36 966] 27 | 0.63 034] 9.98 840] 3 ]49]10] 9.5 9.3 9.2 
12 | 9.35 860) 24 | 9.37 023) 37 | 0.62 977) 9.98 837/ 3 148]20) 19.0 18.7 18.3 
13 | 9.35 914] 97 | 9.37 080) 37 | 0.62 920] 9.98 834] 3 [47/30] 28.5 28.0 27.5 
14 | 9.35 968] 34 | 9.37 137| 27 | 0.62 863] 9.98 831] 3 146/40) 38.0 37.3. 36.7 
15 | 9.36 022} | 9.37 193] | 0.62 807] 9.98 828] 5 [45 50] 47.5 46.7 45.8 
16 | 9.36 075) 34 | 9.37 250) 97 | 0.62 750] 9.98 825] 3 44]” 54 5B BR 
17 | 9.36 129) 32 | 9.37 306) 20 | 0.62 694] 9.98 822] 3 [43] 1) 0.9 0.9 0.9 
18 | 9.36 182) 34 | 9.37 363) 37 | 0.62 637] 9.98 819) 342] 2) 18 18 17 
19 | 9.36 236) 32 | 9.37 41% 98 | 0.62 581] 9.98 816 3 41) 3; 2.7 2.6 2.6 
20 | 9.36 289) -. | 9.37 476] -, | 0.62 524} 9.98 813] 3 40 4) 3.6 3.5 3.5 
21 9.36 B43 23 | 9.37 532| 28 | 0.62 468] 9.98 810 : 39] 5} 4.5 44 4.3 
22 9. 5| 24 | 9-37 588) 28 | 0.62 412} 9.98 807| 3 [38] 6) 5.4 5.3 5.2 
23 | 9.36 449) 2° | 9.37 644| 97 | 0.62 356) 9.98 804| 3/37] 7] 6.3 6.2 6.1 
24 | 9.36 502) 33 | 9.37 700] 5% | 0.62 300] 9.98 801 3 36] 8| 72 7.1 6.9 
25 [9.36 555) | 9.37 756) -- | 0.62 244] 9.98 798) 5 35] 9 81 80 7.8 
26 9.36 608 35 | 9-37 812| 38 | 0.62 188} 9.98 795 5 34/10] 9.0 88 87 
B7 | 9:26 860 33 | 9-37 868| 28 | 0.62 132] 9.98 792] 3/33/20) 18.0 17.7 17.3 
28 | 9.36 713] F3 | 9.37 924] P& | 0.62 076] 9.98 789] 3 }32[30| 27.0 26.5 26.0 
6 766] 23 | 9.37 980] 38 | 0.62 020} 9.98 786| 3 31/40] 36.0 35.3 34.7 
30 | 9.36 819) -. | 9.38 035) -- 0.61 965] 9.98 783| 5 [30 50 45.0 44.2 43.3 
3h 9.36 871 23 | 9.38 091] 38 | 0.61 909} 9.98 780 : 29) 59 5h £1 S12 
32 | 9.36 924) * 9.38 147| 9° | 0.61 853] 9.98 777| 3 [28] 1) 0.8 0.1 0.0 0.0 
33 | 9.36 976) 25 | 9.38 202| 23 | 0.61 798] 9.98 774] 3 [27] 2} 1.7 0.1 0.1 0.1 
34 | 9.37 028) 92 | 9.38 257| 27 | 0.61 743] 9.98 771] 3 [26] 3| 2.6 0.2 0.2 0.1 
35 | 9.37 081) -5 | 9.38 313) .. | 0.61 687] 9.98 768] 5 [25 4) 3.4 0.3 0.2 0.1 
36 9.37 133] 25 | 9-38 368] 22) 0.61 632] 9.98 765 : 24] 5) 4.2 0.3 0.2 0.2 
37 7 185) 35 | 9.38 423) 2° | 0.61 577] 9.98 762) 3 [23] 6] 5.1 0.4 0.3 0.2 
38 9.37 237) F5 | 9:38 479) Fe | 0.61 521] 9.98 759/ 3 22] 7) 6.0 0.5 0.4 0.2 
3¢ 7 289) 35 | 9.38 534] 92] 0.61 466] 9.98 756] 3 [21] 8] 6.8.0.5 0.4 0.3 
40 | 9.37 341) -, | 9.38 589| ©. | 0.61 411] 9.98 753| 2 |20) 9) 7-6 0.6 0.4 0.3 
41 9.37 308 25 | 9-38 644] 3 | 0.61 356] 9.98 750| $ 119/10 8.5 0.7 0.5 0.3 
aR 7 445) 55 | 9-38 699] 22 | 0.61 301) 9.98 746) 2 |18/20| 17.0 1.3 1.0 0.7 
43 9.37 7| 35 | 9-38 754] 22 | 0.61 246} 9.98 743] 3 117/30) 25.5 2.0 1.5 1.0 
9.37 549) 94 | 9.38 808| >* | 0.61 192] 9.98 740) 3 |16]40] 34.0 2.7 2.0 1.3 
15 |. sa] 521998 sel 55.3 ol 3:98 F543 gp 
47 | 9.37 703/ 91] 9.38 972| 54| 0.61 028] 9.08 731] 3 {13 fopiee 86s 
48 | 0:87 aoe 81 | S30 aaa] 58| Geo Seal oe sacl a Licloy ©, 2. 
220 | ep aS ars 54 : 3I-[| 6.9 6.8 9.7 9.5 
Bo [E37 ae} [3:3 ou ox] 0 Se] 398770] SMH) Bug 2h a 220 28 
32 | 9:37 960| 51 | 9:39 245| 55 | 060 7541 9.98 714] 4| a3) see gos 283 475 
33 19:38 011] 51 | 9.39 209] 54| 0.60 Tot ered ca Gath or) be 
54 | 9.38 062| 51 | 9.39 353] 34 0.60 647] 9.98 709) 3| 6 a Volare 
55 | 9. Be OUdS.StéC«SSL 
36 | 0.38 164| 51 | 9:30 461| 54| 0:60 539] 9.98 703) 3] 4] g 26 55 BA 
57 | 9.38 215] 31] 9.39 515 54 | 0.60 485] 9.98 700] 3} 3 ¢ 9.3 92 9.0 
58 | 9.38 266 a 9.39 569 oa 0.60 431] 9.98 697| 3| 2} 9| 28.0 27.5 27.0 
59 | 9.38 317| 31 | 9.39 623) 54 0.60 377 9.98 694) 3 1] 3[ 46.7 45.8 45.0 
60 | 9.38 368| ©” | 9.39 677 0.60 323] 9.98 690| | 0 
La Cosalidy | DAGot tidal ae ang aeine ds P. P. 
103° (283°) (256°) 76° 
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14° (194°) 
a (345°) 165° 
. im 
a dd : L. Cos. | d 
0 | 9.38 368] -, | 9.39 677 "alc = 
0. 
1] 9.38 418 51 | 2 9.39 731| 34 060 2601 8:68 6871 2 4 loaaiics shea 
3) Parte SOUR ass] Senauleae ats ts ue 
6 i 
: as 33 | 9.39 892] 3 0:60 108 o8 678l 2 41) Gomes 2 
: 50 | 9-39 945 0. Wal, ; is 
6 | 9.38 670 ae 0.39 990) 5 0.60 001| 9.98 671|4 [a4] G| Sa 53S 
7 | 9.38 721) 56 | 9.40 052] 54 0.59 948] 9.98 668) 3 vl e3 eamteg 
8 | 9.38 771) 50 | 9-40 106} 53 | 0.59 804] 9.98 665 3153/61 72 Ti 69 
9 ap 59| ©3 | 0.59 841 3 Cieraotee 
i0 9.38 871| <9 | 9.40 212 33 | 50 788 ree 3 Eliot Cao vias ota 
1H 9.38 921) 3p | 9.40 266 23 | 0.59 734 “o8 eel 3 30 ee irs 
12 9.38 971 25 | 9-40 319] 23 | 0.59 681] 9.98 652] 3 Dr OMeee Sone 
18 | 9.39 021 20 9.40 372| 53 | 0.59 628) 9.98 649| 3 360 353 34:7 
14 59 575} 9.5 5. io 43h 
15 [9.39 121} 4o | 9.40 478 33 556 Bos = saa 2 vet MEESL ES 
18 9.39 170 £9 | 9.40 531| 22 | 0.59 469 $8 6401 2 it es eatin 
17 | 9.39 220) 5 | 9.40 584 23 | 0.59 416] 9.98 636 4 {3 = 2 eae 
18 9.39 270 49 | 9-40 638 oS 0.59 364 98 633| 3 dG oe oa 
19 0 59 311] 9. 433° 33 
20 9.39 368 49 9.40 if ie 0.59 258 a3 m4 : a io ata 
4918-19 fae) 53 | 8 : F Oo gg OTe 
22 9.39 407 5p | 9-40 847| Po O59 iss 3 60 28 BF 
23 | 9.39 917) 49 | 9.40 900) 55 | 0.59 100 3 68 6F 6b 
ee 6| 49 | 9.40 952| 25 | 0.59 048 3 ve Ee: 
25 | 9-39 615) 4o | 9-41 005) 59 [0.58 998 fs rte he 
|e arte aa| 995 tal od a sea 
‘8 5 : : 
28 9.39 762) 49 9.41 161| 32 O58 839 3 310 333 327 
29 | 9:39 811] 43 | 9.41 214| 23 | 0.58 786 § 425 417 40.8 
30 | 9.39 860) 4o | 9-41 266) 55 [0.58 734 z aa a cehae 
"41 318] 22 | 0. 3 3B OAL OF 
3) | 9.39 o58| 49 | 9:41 3701 22 | o-s8 650 te 
ao |g atgtal ez Oe 3 ‘8 0.8 0.1 0.0 
33 | 9.40 006 48 | 9.41 429] 32 Oe O78 4 ad 24 02 O2 
34 | 9.40 055| 49 | 9.41 474] 22 | 0.58 526 3 32 3103 02 
35 | 9-40 103] 4o | 9-41 526] 59 [0.58 474 2 eae 
36 ] 9-40 152] $8] 9-41 578 22 | 0.58 422 4 13 27 On OF 
316. 31 | a} 4 '8 4.7 0.4 03 
38 | 9.40 249 49 | 9.41 681] 22 O58 319 3 G2 eo oboe 
39 | 9.40 297) 48 | 9.41 733] 97 | 0.58 267 5| 3 72 7.0 06 0-4 
40 | 9.40 346) 45, [9-41 784] 59 | 0.58 216 s Seis alae ta 
ei] 48 S048] an Br] a8 te] 388g (ap) 208 492 28 L0 
2 0. g (0 15.7 1.3 1.0 
43 | 9.40 490 48 | 9.41 939] 22 O58 O61 4 32.0 31.3 27 200 
-40 538) 48 | 9.41 990] 31 | 0.58 010 3 40.0 39.3 33 23 
45 [9.40 586) 45 [9.42 O41 0.57 959 be er meres 
46 | 9.40 634) 45 | 9.42 093 52 | 0.57 907 4 
47 | 9.40 82| 48 | 9.42 144 0.57 856 3 
48 9-40 730 48 | 9-42 198] 31 | 0.57 805 3 2444 
BAe yy 9.42 246| 2) | 0.57 754 4 S45 58 355i 
50 | 9.40825] 4, | 9.42 207] 5, | 0.57 708 % pe 0:8 hee 
51 | 9.40 873] 78 | 9.42 348 1 | 0:57 652 3 20.2 19.9 19.5 19. 
22 0-40 921 48 02 309| 21 | 0.57 601 4 33.8 33.1 32.5 31.9 
54 | 9.41 016 ao 9.42 501 51 OB io 3 ho |e 
55 | 9.41 063 ae > 3 
BF] 9-21 063) 4 9.42 552| -, | 0.57 448 i Heese 
56 | 9.41 111/47 9.42 603) 24 | 0.57 397 3 ehbapece ts 
57 | 9.41 158) 47 | 9.42 053] 2) | 0.57 347 7 oe 
58 | 9.41 205) 47 19.43 704 51) 0/57 296 4 27.0 26.5 26.0 25.5 
59 | 9.41 252) 47 | 9.42 755) 21 | 0.57 245 3 044.2 43.3 42.5 
50 | 91 252 51 | 0.57 248 3 45.0 44.2 43.3 42.5 
‘TL. Cos. nda ul 
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P. P. 
“51 50 49 
1} 08 O08 0.8 
Ot Me 7ame Iie 4 186 
Sit (Gum oom 122 
Zl) PRigs | Bye S ye 
fa) LU Hiab) = wat 
6) 5.1 5.0 4.9 
A) GMO) ES Feved 
8| 68 6.7 6.5 
Oh (76008 7-50 ta 
S50 ES Se | Se 
17.0 16.7 16.3 
25.5 25.0 24.5 
34.0 33.3 32.7 
42.5 41.7 40.8 
“" 48 47 46 
1) 08 O08 08 
2\) SI Giey lGu | 155 
8) gy DE us 
A tS Oe 8a 13.1 
5| 40 3.9 3.8 
6| 48 4.7 4.6 
7| 56 55 5.4 
8) 64 63 6.1 
G7 eo AG 
80958280 1 ay. 
16.0 15.7 15.3 
24.0 23.5 23.0 
32.0. 31.3 30.7 
40.0 39.2 38.3 
o 45 44 4 8 
1) 0.8 0.7 0.1 0.0 
2) 1.5 1.5 0.1 0.1 
3| 22° 2.2 0.2 02 
4| 3.0 2.9 0.3 0.2 
5| 3.8 3.7 0.3 0.2 
6| 4.5 4.4 0.4 0.3 
7| 5.2 5.1 0.5 0.4 
8| 6.0 5.9 0.5 0.4 
9] 6.8 6.6 0.6 0.4 
7.5 7.3 0.7 0.5 
15.0 14.7 1.3 1.0 
22.5 22.0 2.0 1.5 
30.0 29.3 2.7 2.0 
37.5 36.7 3.3 2.5 
&e Catal oe 
50 49 48 47 
6.2 6.1 6.0 5.9 
18.8 18.4 18.0 17.6 
31.2 30.6 30.0 29.4 
43.8 42.9 42.0 41.1 
as guest ts 
Bi 50 49 48 
0 8.5 83 82 8.0 
1] 95.5 25.0 24.5 24.0 
42.5 41.7 40.8 40.0 


LOGARITHMS OF THE FUNCTIONS (Continued) 
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“ 48 47 46 
1; 08 08 O8 
2) 1.65 16 FS 
3} 24 24 23 
4) 3:2) 3.0 peek 
5| 40 39 38 
6) 48 4.7 4.6 
% 566 685 54 
8 64 63 61 
97.2 7.0 69 
S07 8728 A ea 
16.0 15.7 153 
24.0 23.5 23.0 
32.0 31.3 30.7 
40.0 39.2 383 
"45 44 43 
Ll) (0:8. OS7e Ora 
2) 15 105 ese 
3} | (2:2) 212 | ee 
44 30 29 29 
5| 38 3.7 3:6 
6} 45 44 43 
Zi) (8-2) 5:1. 7 Bio 
317 6:05 17519) 8 iz, 
9) 68 66 64 
TD nd oO sl E 
15.0 14.7 143 
22.5 22.0 21.6 
30.0 29.3 28.7 
37.5 36.7 35.8 

* 42 41.488 
lj 0.7 0.7 0.1 0.6 
2] 14 1.40.1 0.1 
3} 2.1 2.0 0.2 02 
4; 2.8 2.7 0.302 
5) 3.5 3.4 0.3 0.2 
6] 4.2 4.1 0.4 0.3 
7} 4.9 4.8 0.5 0.4 
8| 5.6 5.5 0.5 0.4 
9} 6.3 6.2 0.6 0.4 
7.0 6.8 0.7 0.5 
14.0 13.7 1.3 1.0 
21.0 20.5 2.0 1.5 
28.0 27.3 2.7 20 
35.0 34.2 3.3 2.5 

a eee ee | 
48 47 46 45 
6.0 59 58 56 
18.0 17.6 17.2 16.9 
30.0 29.4 28.8 28.1 
42.0 41.1 40.2 39.4 
S).. 13 389s 
48 47 46 45 
1| 8:0 7.8 7.7 7.5 
lp] 24.0 23.5 23.0 22.5 
3| 40.0 39.2 38.3 37.5 


LOGARITHMS OF THE FUNCTIONS (Continued) 
17° (197°) (342°) 162° 


























L. Cot. | L. Cos. | a] ’ PP. 
0.51 466 60] ” 45 44 43 
0.51 421 5911) 08 07 0.7 
0.51 376 58{2| 15 18 14 
0.51 331 57} 3] 22° (22) 22 
0.51 286 56] 4| 30 29 29 
0.51 241 55] 5| 38 37 3.6 
0.51 196 546] 45 44 43 
0.51 151 53|7| 5.2 51 68.0 
0.51 106 52|8| 6.0 59 5.7 
0.51 061 51,9] 68 66 6.4 
0.51 016 50|10] 7.5 7.3 7.2 
0.50 971 49120] 15.0 14.7 143 
0.50 927 48|30| 22.5 22.0 215 
0.50 882 47/40| 30.0 29.3 28.7 
0.50 837 46150| 37.5 36.7 35.8 
0.50 793| 9: 45,” 42 41 40 
0.50 748] 9.97 997| £|44] 1] 0.7 0.7 O07 
0.50 704 9.97 993] 4}43] 2] 14 14 13 
0.50 659} 9.97 989] 4}42] 3] 21 20 26 
0.50 613] 9.97 986] 3}41| 4 28 27 27 
0.50 570} 9.97 982|  |40| 5| 35 34 33 
0.50 526] 9.97 978] #|39] 6| 42 41 40 
0.50 481] 9.97 974| £138] 7] 49 48 47 
0.50 437] 9.9 37| 8] 56 55 53 
0.50 393] 9.9 36] 9] 63 62 6.6 
0.50 348| 9.9 35110] 7.0 68 6.7 
0.50 304] 9.9 34/20] 140 13.7 133 
0.50 260] 9.9 33/30| 21.0 20.5 20.0 
0.50 216] 9.9 32/40| 28.0 27.3 26.7 
0.50 172} 9.9 31{50| 35.0 34.2 33.3 
0.50 128 9.9 301” 39 6 4 8 
0.50 084{ 9:9 291 1) 0.6 0.1 0.1 0.0 
0.50 040} 9.9 28] 2} 1.3.0.2 01 01 
0.49 996] 9.9 27] 3] 2.0 0.2 02 02 
0.49 952] 9.9 26] 4| 26 0.303 02 
: 0.49 908] 9.9 25] 5| 3.2 04 03 02 
50 0.49 864] 9.9 241 6! 3.9 0.5 04 03 
50 0.49 820] 9.9 231 7| 4.6 0605 04 
50 0.49 777| 9.9 {22] 8| 5.20705 04 
50 0.49 733] 9.9 21/9] 580806 04 
50 0.49 689] 9.9 20}10| 6.5 0.8 0.7 05 
50 0.49 645] 9.9 19}20] 13.0 1.7 1.3 1.0 
50 0.49 602] 9.9 18|30| 19.5 2.5 2.0 1.5 
50 0.49 558] 9.9 17}40| 26.0 3.3 2.7 2.0 
50 0.49 515] 9.9 16|50| 32.5 4.2 3.3 2.5 
50 0.49 471] 9.9 15 
30 0.49 384] 9.9 a) £ 4 4 
50 4 ; Air ae 
‘50 0.49 341] 9.9 22h} anata 8 Ae 
50 igs) hs 1) 1) 129 16.9 165 
0.49 254] 9.9 10) 2 21.5 28.1 27.5 
0.49 211] 9.9 9] $| 30.1 39.4 38.5 
0.49 167| 9.9 8] 71 387 — — 
0.49 124] 9.9 75 
0.49 081] 9.9 6 ym ee 
0.49 038] 9.9 5 re leteae = lag 
0.48 995] 9.9 a B-9 en 
z 54 7.5 73 
0.48 952] 9. 3] 1 
16.1 22.5 22.0 
0.48 908 Pl -Biogo aye. sae 
0.48 865 Oy geet re 
att) 3% 
0.48 822 0 
L. Tan. | L. Sin = PP. 
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LOGARITHMS OF THE FUNCTIONS (Continued) 


18° (198°) 
* | L. Sin. 
0 | 9.48 998 
1 | 9.49 037 
2 | 9.49 076 
3 | 9.49 115 
4 | 9.49 153 
5 | 9.49 192 
6 | 9.49 231 
7 | 9.49 269 
8 | 9.49 308 
9 | 9.49 347 
10 | 9.49 385 
11 | 9.49 424 
12 | 9.49 462 
13 | 9.49 500 
14 | 9.49 539 
15 | 9.49 577 
16 | 9.49 615 
17 | 9.49 654 
18 | 9.49 692 
19 | 9.49 730 
20 | 9.49 768 
21 | 9.49 806 
22 | 9.49 844 
23 | 9.49 882 
24 | 9.49 920 
25 | 9.49 958 
26 | 9.49 996 
27 | 9.50 034 
28 | 9.50 072 
29 | 9.50 110 
30 | 9.50 148 
31 | 9.50 185 
32 | 9.50 223 
33 | 9.50 261 
34 | 9.50 298 
35 | 9.50 336 
36 | 9.50 374 
87 | 9.50 411 
38 | 9.50 449 
39 | 9.50 486 
40 | 9.50 523 
41 | 9.50 561 
42 | 9.50 598 
43 | 9.50 635 
44 | 9.50 673 
45 | 9.50 710 
46 | 9.50 747 
47 | 9.50 784 
48 | 9.50 821 
49 | 9.50 858 
50 | 9.50 896 
51 | 9.50 933 
52 | 9.50 970 
53 | 9.51 007 
54 | 9.51 043 
55 | 9.51 080 
56 | 9.51 117 
57 | 9.51 154 
58 | 9.51 191 
59 | 9.51 227 
60 | 9.51 264 
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0.48 822 

43 | 0.48 779 
43 | 0.48 736 
42 | 0.48 694 
2 0.48 651 
* | 0.48 608 
43 | 0.48 566 
43 | 0 48 522 
42) 0.48 480 
7S 0.48 437 
0.48 394 

42 | 0.48 352 
43 | 0.48 309 
43 | 0.48 266 
aa 0.48 224 
0.48 181 

42 | 0.48 139 
48 097 

43 | 0.48 054 
ae ‘48 012 
‘AT 969 

42 | 0.47 927 
42 | 0.47 885 
42 | 0.47 843 
43 | (47 800 


Ae 
J 
as 
fez] 


7 674 
7 632 


47 422 


ARR AR SES 
an 
ns 
ie) 


a 
i) 
Sses|ssoos|sooss|sosss|sssos|sssos|ssoos|sossoloos 


a7 330 
47 297 
42 | 0.47 255 
42 | 0.47 213 
re 47 171 
47 130 

42 | 0.47 088 
41 | 0.47 047 
42 | 0.47 005 
re 48 963 
46 922 

42 | 0.46 880 
41 | 0.46 839 
41] 0.46 798 
me 46 756 
46 715 

42 | 0.46 673 
41 | 0.46 632 
41 | 0.46 591 
ao 46 550 
46 508 

41 | 0.46 467 
41 | 0.46 426 
41 | 0.46 385 
a 0.46 344 
0.46 303 

c.d.| L. Tan. 
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(341°) 161° 














L. Cos. | d| ’ P. P. 

9.97 821] , |60] ” 48 42 41 
9.97 817] 4 |59] 11 0.7 G7 0.7 
9.97 812] 5 |58] 2} 1.4 14 1.4 
9.97 808] 4/57] 3] 22 21 20 
9.97 804] 4 |56] 4| 29 2.8 2.7 
9.97 800] | |55) 5} 3.6 3.5 3.4 
9.97 796] £541 6] 43 42 4.1 
9.97 792] 4 |53] 71} 60 49 48 
9.97 788] * |52] 8} 5.7 5.6 538 
9.97 784| 4 151] 9] 64 63 6.2 
9.97 779] © |50/10] 7.2 7.0 6.8 
9.97 775| * |39]20| 14.3 14.0 13.7 
9.97 771| * |48130| 21.5 21.0 20.5 
9.97 767| + |47140| 28.7 28.0 27.3 
9.97 763 : 46150| 35.8 35.0 34.2 
9.97 759] _ |45] ” 39 38 237 
9.97 754] 5 |44] 1) 0.6 0.6 0.6 
9.97 750| 4 43] 2] 13 13 1.2 
9.97 746| 4 |42] 3] 20 19 1.8 
9.97 742 ‘ 41] 4] 26 26 25 
9.97 738] _ [40] 5] 3.2 3.2 3.4 
9.97 734| 4/39] 6| 3.9 3.8 3.7 
9.97 729] 9/38] 7] 46 44 43 
9.97 725] [37] 8] 5.2 5.1 4.9 
9.97 721] 4 [36] 9] 5.8 57 5.6 
9.97 717] , |35]10| 6.5 6.3 6.2 
9.97 713} 4/34/20] 13.0 12.7 12.3 
9.97 708) ? |33)30] 19.5 19.0 18.5 
9.97 704| * |32140] 26.0 25.3 24.7 
9.97 700] 4 /31)50] 82.5 31.7 30.8 
9.97 696] - |301 7 36 6 4 
9.97 691] 5 129] 1) 0.6 0.1 0.2 
9.97 687 3 28] 2} 12 02 O1 
9.97 683] 7 1271 31 18 02 02 
9.97 679) © /26] 41 24 03 03 
9.97 674| , |25] 5] 3.0 0.4 03 
9.97 670| 4/24] 6] 36 05 0.4 
9.97 666] 4/23] 7] 42 06 O03 
9.97 6621 4/22] 81 48 0.7 05 
9.97 657| 3 |21] 9] 5.4 08 06 
9.97 653) , |20/10/ 6.0 0.8 0.7 
9.97 649] 4 |19}20] 12:0 «1.7 «+13 
9.97 645 é 18]30] 18.0 2.5 2.0 
9.97 640] 2 1710] 240 3.3 2.7 
9.97 636} 7 |16)50| 30.0 4.2 3.3 
9.97 632] ~ |15-———_____—_{ 
9.97 628] # |14 Skee byt 6 
9.97 623] 5 |13 7G) Wore Fr: 
9.97 619] 4 |12] 9 ies 4G ign 
9.97 615 ig LL} q\pee-o! 4-255 Baad 
9.97 610| * |10] 2| 32-2 bcoupae 
9.97 606] 4| 9] 3 301 29:4 28:7 
9.97 602] 4] 8] 4 387 378 369 
9.97 597| 5 | 7| 5] °° : : 
9.97593) 4/6) 4 4 4 
9.97 589] | 5 48 48 41 
9.97 58419) 410) 54 50 54 
9.97 580 Pe ae 
9.97 576| | 2| 2] J°- : : 
9:97 5711 5 | 1] 3| 26-9 26.2 25.6 
E 4|—| 4] 37.6 368 35.9 
9.97 567 0 

L. Sin. | d |’ “PSPs 

(251°) 71° 


LOGARITHMS OF THE FUNCTIONS (Continued) 
































(340°) 160° 





19° (199°) 
VT. Sint {| .d. | L.:Lan, |c.d.| Li. Cot: 
0 | 9.51 264 9.53 697 0.46 303 
1 | 9.51 301| 37 | 9.53 738] 41 | 0.46 262 
2 | 9.51 338] 37 | 9.53 779] 41] 0.46 221 
3 | 9.51 374] 36 | 9.53 820) 41 | 0.46 180 
_4 | 9.51 411| 37 | 9.53 861 a 0.46 139 
5 9.53 902 0.46 098 
6 9.53 943] 41 | 0.46 057 
7 9.53 984| 41 | 0.46 016 
8 9.54 025] 41 | 0.45 975 
2 9.54 065 sy 0.45 935 
10 9.54 106 0.45 894 
11 9.54'147] 41 | 0.45 853 
12 9.54 187| 49} 0.45 813 
13 9.54 228| 41 | 0.45 772 
14 9.54 269 - 0.45 731 
15 9.54 309 0.45 691 
16 9.54 350] 41 | 0.45 650 
17 9.54 390| 40 | 0.45 610 
18 9.54 431| 41 | 0.45 569 
19 9.54 471 ek 0.45 529 
20 9.54 512 0.45 488 
21 9.54 552| 40} 0.45 448 
22 9.54 593] 41 | 0.45 407 
23 9.54 633| 40 | 0.45 367 
24 9.54 673 a 0.45 327 
25 9.54 714 0.45 286 
26 9.54 754| 40 | 0.45 246 
27 9.54 794| 40 | 0.45 206 
28 9.54 835] 41 | 0.45 165 
29 9 54 875 ca 0.45 125 
380 9.54 915 0.45 085 
31 9.54 40 | 0.45 045 
32 9.54 40 | 0.45 005 
33 9.5 40 | 0.44 965 
34 9.5 ie 0.44 925 
35 9.5 0.44 885 
36 9.5 40 | 0.44 845 
37 9.5 40 | 0.44 805 
38 9.5 40 | 0.44 765 
39 9.5 Hi 0.44 725 
40 9.55 315 0.44 685 
41 9.55 355| 40 | 0.44 645 
42 9.55 395| 40 | 0.44 605 
43 9.55 434| 39 | 0.44 566 
44 9.55 474 ia 0.44 526 
45 9.55 514 0.44 486 
46 9.55 554] 40} 0.44 446 
47 9.55 593] 39 | 0.44 407 
48 9.55 633| 40 | 0.44 367 
49 9.55 673| $0 | 0.44 327 
60 | 9.53 056 9.55 712 0.44 288 
51 | 9.53 092| 36 | 9.55 752| 40] 0.44 248 
52 | 9.53 126] 34 | 9.55 791] 39 | 0.44 209 
53 | 9.53 161] 3° | 9.55 831] 40 | 0.44 169 
54 | 9.53 196) 39 | 9.55 870] $9 | 0.44 130 
55 | 9.53 231 9.55 910 0.44 090 
56 | 9.53 266] 32 | 9.55 949| 39 | 0.44 051 
57 | 9.53 301| 3° | 9.55 989] 40 | 0.44 011 
58 | 9.53 336| 3° | 9.56 028] 39 | 0.43 979 
59 | 9.53 370 oa 9.56 067 he 0.43 933 
60 | 9.53 405 9.56 107 0.43 893 
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L. Cos. 


9.97 567 


9.97 563 
9.97 558 
97 55. 


19.97 545 


WOOO] Ow 
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7 536 
7 532 
7 528 


19.97 523 
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7 515 
7 510 
7 506 
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7 488 
7 484 
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‘97 444 
7 439 


7 435 


7 430 
7 426 


7 417 


Sees WoveeyNe) 
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bo 
rat 


7 412 


7 408 


7 394 


Re) ReleeNre Nelo) 
es 
pons 
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7 390 


97 385 
7 381 


7 372 


J 
ow 
Pe 
fo, 


7 367 


7 363 
7 358 


7 349 


7 344 


7 340 
7 335 
7 331 
7 326 


7 322 


OO ODOOO Ses OOOO 
w 
oO 
ivy) 


asi 
wo 
ney 


9.97 312 
9.97 308 
9.97 303 


9.97 299 





Jo. 





ry 
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” 41 40 88 
5911) 0.7 O07 06 
al ieee pagirs 
3) 20 20 20 
4) 27 27 26 
5| 34 33 32 
6| 4.14.0 | 3.9 
"|| 48° 479 Vae 
8| 5.5 53 5.2 
9] 62 60 58 
50}10) 6.8 6.7 6.5 
49120] 13.7 13.3 13.0 
48130] 20.5 20.0 19.5 
47140| 27.3 26.7 26.0 
46150] 34.2 33.3 32.5 
”" 37 36 85 
i) 06 06 06 
2} 1.2 12 12 
31 18 18 18 
4] 23 24 23 
5| 31 £0 29 
6| 37 36 3.5 
7] 43 42 41 
8) 49 48 4:7 
9] 56 54 52 
35/101 6.2 6.0 5.8 
341201 12.3 12.0 11.7 
33/30| 18.5 18.0 17.8 
32140] 24.7 24.0 233 
311501 30.8 30.0 29.2 
”" 34 6 4 
1) 06 O02 02 
2] 11 O02 O1 
31 17 02 O02 
4, 23 03 O38 
5| 28 04 038 
6| 34 05 O4 
7h 4.0). 06. 1 O5 
8| 45 O07 O8 
9] 51 O08 086 
201101 5.7 08 0.7 
19}20] 11.3 1.7 13 
18|30/ 17.0 25 20 
17140] 22:7 3.3 2.7 
16/50| 283 42 33 
Bee Bee Ls 
mi 4 38 
1 41 40 39 
2] 12.3 12.0 11.7 
2| 20.5 20.0 19.5 
3] 28.7 28.0 27.3 
4] 36.9 36.0 35.1 
4 0UR ANS | 4 
41 40 39 
| 5.1. 50 49 
11154 15.0 146 
2] 25.6 25.0 24.4 
31 35.9 35.0 34.1 
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LOGARITHMS OF THE FUNCTIONS (Continued) 


20° (200% 

‘| L. Sin 

© | 9.53 405 
1 | 9.53 440 
2 | 9.53 475 
3 g.53 509 
4 | 9.53 544 
“S | 9.63 578 
6 | 9.53 613) 
7 | 9.53 647 
8 | 9.53 682 
9 | 9.53 716 
10 | 9.53 751 
11 | 9.53 788 
12 | 9.53 819 
13 | 9.53 854 
14 | 9.53 888 
15 | 9.53 922 
16 | 9.53 957 
17 | 9.53 991 
18 | 9.54 023 
19 | 9.54 059 
20 | 9.54 093 
21 | 9.54 127, 
22 | 9.54 161) 
23 | 9.54 195 
24 | 9.54 229 
25 | 9.54 263 
26 | 9.54 297 
27 | 9.54 331 
28 | 9.54 365 
29 | 9.54 399, 
30 | 9.54 433 
31 | 9.54 466 
32 | 9.54 500 
33 | 9.54 534, 
34 | 9.54 567 
35 | 9.54 601 
36 | 9.54 635 
37 | 9.54 668 
38 | 9.54 702 
39 | 9.54 736 
40 | 9.54 769 
41 | 9.54 802 
42 | 9.54 836 
43 | 9.54 869 
44 | 9.54 903 
45 | 9.54 936 
46 | 9.54 969 
47 | 9.55 003 
48 | 9.55 036 
49 | 9.55 069 
60 | 9.55 102 
51] 9.55 136 
52 | 9.55 169 
53 | 9.55 202 
54 | 9.55 235 
55 | 9.55 268 
56 | 9.55 301 
57 | 9.55 334 
58 | 9.55 367 
59 | 9.55 400 
60 | 9.55 433 
* 1 L. Cos, 
110° (290°) 
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a5 
Bo 
OUT 


58 001 
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.58 191 


-58 229 

8 267 
9.58 304 
9.58 342 
9.58 380 
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(339°) 159° 
; L. Cos. |d BP) 
0.43 893] 9.97 299 “ 40 39 38 
0.43 854] 9.97 204 ly) 07 06 086 
0.43 815] 9.97 289 2) 1.3 018°) 23 
0.43 776| 9.97 285 3} 20 20 19 
0.43 736] 9.97 280 4) 2.7 26 25 
0.43 697| 9.97 276 5| 3.3 32 3:2 
0.43 658] 9.97 271 6} 40 39 3.8 
0.43 619] 9.97 266 | 7] 4.7 46 4.4 
0.43 580] 9.97 262 S|) 15.3) 526 1a 
0.43 541] 9.97 257 9 60 58 65.7 
0.43 502) 9.97 252] © 160110] 6.7 6.5 6.3 
0.43 463] 9.97 248] 4 [49120] 13.3 13.0 12.7 
0.43 424] 9.97 243] © [48/30] 20.0 19.5 19.0 
0.43 385] 9.97 238] © 1471/40] 26.7 26.0 25.3 
0.43 346] 9.97 234] 4 [46/50] 33.3 32.5 31.7 
0.43 307] 9.97 229 “ 37 35 84 
0.43 268] 9.97 224 }1/ 06 06 0.6 
0.48 229] 9.97 220 1.21) 2a ioe ply 
0.43 190] 9.97 216 Si] 41.8. 2180 piey, 
0.43 151} 9.97 210 {4) 23 23 23 
0.43 113] 9.97 206 5} 31 29 28 
0.43 074] 9.97 201 6} 3.7 35 34 
0.43 035] 9.97 196 7} 43 41 40 
0.42 996] 9.97 192 8} 49 47 48 
0.42 958] 9.97 187 9} 56 52 61 
0.42 919] 9.97 182] © [35/10] 6.2 58 5.7 
0.42 880] 9.97 178] £ 13420] 12.3 11.7 113 
0.42 842) 9.97 173] 5 133]30| 18.5 17.5 17.0 
0.42 803} 9.97 168] © [32/40] 24.7 23.3 297 
0.42 765} 9.97 163] © /31150] 30.8 292 233 
0.42 726] 9.97 159 w | 233. § 4 
0.42 688] 9.97 154 1] 06 O1 O1 
0.42 649] 9.97 149 72] 1.1 O02. aa 
0.42 611] 9.97 145 3} 16 O02 o2 
0.42 572] 9.97 140 4) 22 03 oO3 
0.42 534] 9.97 135 5} 28 04 O38 
0.42 496] 9.97 130 6} 3.3 05 O04 
0.42 457] 9.97 126 7] 38 06 O8 
0.42 419] 9.97 121 8} 44 07 08 
0.42 381] 9.97 116 9 50 O08 06 
0.42 342] 9.97 111 0}10/ 5.5 O08 07 
0.42 304) 9.97 107] 4 ]19]20] 11.0 1.7 12 
0.42 266] 9.97 102] © 118]30] 165 25 20 
0.42 228] 9.97:097| © |17/40] 220 33 27 
0.42 190] 9.97 :092] © ]16/50| 27.5 42 33 
0.42 151} 9.97 087 lis) 5 nee 
0.42 113] 9.97 083 a a 
0.42075] 9.97 078 40 39 38 
0.42 037| 9.97 073 | 40 39 38 
|.0.41 999] 9.97 068 g| 12.0 11.7 11.4 
| 0.41 961] 9.97 063 3| 20.0 19.5 19.0 
| 0.41 923] 9.97 059 4| 28.0 27.3 26.6 
0.41 885] 9.97 054 5| 36.0 35.1 34.2 
0.41 847| 9.97 049 5 4 4 
0.41 809] 9.97 044 37 35 38 
0.41 771| 9.97 039 0 
0.41 733] 9.97 035 1| 27 49 48 
0.41 696] 9.97 030 g} 11.1 146 14.2 
0.41 658) 9.97 025 3g] 18-5 244 23.8 
0.41 620] 9.97 020 4| 29.9 34.1 33.2 
0.41 582] 9.97 015 6) *2Fick cre | ae 
25 SE Bo 
L. Sin PP 


LOGARITHMS OF THE FUNCTIONS (Continued) 
21° (201°) (338°) 158° 




































































3 AY LUCotiilaCos.id, ir aoe 

0 | 9.55 433 9.58 418 0-41 582] 9.97 015|. |60|” 38 32 36 
1 | 9.55 466] 83 | 9.58 455] 37 | 0.41 545] 9.97 010] 2]59] 1] 0.6 0.6 0.6 
2 | 9.55 499] 33 | 9.58 493] 38 | 0.41 507] 9.97 005) > AA) PAG r GL ae 
3 | 9.55 532| 33 | 9.58 531| 38 | 0.41 469] 9.97 001| 4/57] 3] 1.9 18 18 
4 | 9-55 564] 32 | 9.58 569] 38] 0.41 431] 9.96 996) 3/56] 4{ 2.5 2.5 24 
5 | 9.55 597 9.58 606 0.41 394] 9.96 991 is) Leer cee | GAL 
6 | 9.55 630] 32 | 9.58 644| 38 | 0.41 356] 9.96 986] © Gil PER exe 
7 | 9.55 663] 33 | 9.58 681| 37 | 0.41 319] 9.96 981] > TA) Aaa Ae Ane 
8 | 9.55 695] 221 9.58 719] 38] 0.41 281] 9.96 976| ® 8} 5.1 4.9 48 
9 | 9.55 728 3 9.58 757 Be 0.41 243] 9.96 971 : 9} 5.7 5.6 5.4 
10 | 9.55 761 9.58 794 0.41 206] 9.96 966|° |50|10) 6.3 6.2 6.0 
11 | 9.55 793] 32] 9.58 832] 38] 0.41 168] 9.96 962| *]49]20] 12.7 12.3 12.0 
12 | 9.55 826] 33 | 9.58 g69| 37 | 0.41 131] 9.96 957] 5 [48/30) 19.0 18.5 18.0 
13 | 9.55 858} 32 | 9.58 907| 38 | 0.41 093] 9.96 952| © ]47]50| 25.3 24.7 24.0 
14 | 9.55 891] 33 | 9.58 944! 37 | 0.41 056) 9.96 947| 5/4650] 31.7 30.8 30.0 
15 | 9.55 923| °2 9.58981 °” 0.41 019] 9.96 942| > [a5] 338 BRB 
16 | 9.55 956| 32 | 9.59 019] 38 | 0.40 981] 9.96 937| 5 1| 06 0.5 0.5 
17 | 9.55 988} 32 | 9.59 056] 37 | 0.40 944] 9.96 939] 5 2) (1.1 Te FLO 
18 | 9.56 021| 33} 9.59 094| 38) 0.40 906] 9.96 927] © 3, 16 1.6 1.6 
19 | 9.56 053] 32 | 9.59 131] 37 | 0.40 869] 9.96 922] > 4) 2.2 21 2.1 
20 | 9.56 086 °- | 9.59 168) °” | 0.40 832] 9.96 917) > 5} 2.8 2.7 2.6 
21 | 9.56 118] 33 | 9.59 205] 37 | 0.40 793] 9.96 919] © 6} 3.38 3.2 3.1 
22 | 9.56 150] 32 | 9.59 243] 38 | 0.40 757] 9.96 907| 5 7) 3.8 3.7 3.6 
23 | 9.56 182] 32 | 9.59 280] 37 | 0.40 720] 9.96 903] 4 Si Aaa. pat 
24 | 9.56 215] 22 | 9.59 317] 37 | 0.49 683] 9.96 898| © 9} 5.0 48 46 
35 | 9.36 247| 9” | 9.59 354) 2” |0.40 646] 9.96 893| > f35}l0] 5.5 5.3 5.2 
26 | 9.56 279| 321 9.59 391] 37 | 0.40 609] 9.96 888) 2434/20] 11-0 10.7 10.3 
27 1 9.56 311} 32 | 9.59 429] 38] 0.40 571] 9.96 883) 5 ]33]380| 16-5 16.0 15.5 
28 | 9.56 343] 32 | 9.59 466| 37 | 0.40 534] 9.96 878| 5 |32[40) 22-0 21.3 20.7 
29 | 9.56 378| 32 | 9.59 503) 37 | 0.40 497| 9 96 873) 3 Ja1)5)! 275 26.7 25:8 
30 | 9.56 408} 2. | 9.59 540 0.40 460] 9.96 868 ct 0.see. Lol es 
31 | 9.56 440 a 9.59 577 ae 0.40 423] 9.96 863 a) 02 02 O1 
2 | 9.56 472| 32 | 9.59 614] 37 | 0.40 386] 9.96 858) > 31 03 O2 O02 
Sh 58 93 |88 Sloe SAS SLEAB ER SU] 4] Oa 88 88 
35 | 9.56 568| >~ | 9.59 725) >. | 0.40 278] 9.96 843] > - ne a oF 
36 | 9.56 599] 31} 9.59 762) 37 | 0.40 238] 9.96 838] 2 : ; ' 
37 | 9 56 631) 35 | 9.59 799 oh 0.40 201] 9.96 833 . i ae ro 3 
cd ecto fa Peep pees Be 
=| Rika 32 |= eye ae ee e110 lb d Oe) OS FOF 
40 9.56 727| 5, | 9.59 909) 2 | 0.40 091] 9.96 818) - [20lo0) 2:0 1.713 
1 | 9.56 759 9.59 946 0.40 054] 9.96 813] 5]19139| 3°90 2/5 —2'0 
42 | 9.56 790} 3} | 9.59 983) 37 | 0.40 017] 9.96 808 5}isl4o| 410 33° 27 
£2 | 898 St] 3 [983 el ar S83 Salas sag gM Bo 4238 
45 | 9.56 886| °~ [9.60 093] >” [0.39 9071 9.96 793] > 15 Sore 
46 | 9.56 917| 31} 9.60 130} 37 | 0.39 870] 9.96 788] > |14 37 8887 
47 | 9.56 949 oF 9.60 166 oo 0.39 834] 9.96 783] 3 13 31 38 3.7 
48 | 9.56 980 9.60 203 0.39 797] 9.96 778| 5412} 1) 92 114 111 
49 | 9.57 012 oe 9.60 240 af 0.39 760] 9.96 772 11} 3] 15.4 19.0 18.5 
50 | 9.57 044 9.60 276 0.39 724| 9.96 767| ~ |10] 4] 21-6 26.6 25.9 
51 | 9.57 075| 31 | 9.60 313] 37 | 0.39 687] 9.96 762| 5] 9} 5| 27-8 34.2 33.3 
52 | 9.57 107| 3? | 9.60 349 2s 0.39 651] 9.96 757 : 8h el) 83-Pibe ee ied ae 
53 | 9.57 138] 31 | 9.60 386 0.39 614] 9.96 752] 5] 7 5 4 4 
54 | 9.57 169] 31 | 9.60 422] 36 | 0.39 578] 9.96 747] 2] 6 a 
55 | 9.57 201| °- | 9.60 459| >. | 0.30 5411 9.96 742| >| 5 0 yh Se Ss 
56 | 9.57 232| 31} 9.60 495] 38 | 0.39 505] 9.96 737) 5] 4] 7] 3:6 48 4.6 
57 | 9.57 264| 32 | 9.60 532] 37 | 0.39 468] 9.96 732) 5] 3] 3/ 10.8 14.2 13.9 
58 | 9.57 295] 31 | 9.60 568] 36 | 0.39 432] 9.96 727] 2] 2) 3) 18.0 23.8 23.1 
59 | 9.57 326) 31 | 9.60 605) 37 | 0.39 395] 9.96 722/ >] 1) 4) 25.2 33.2 32.4 
60 | 9.57 358] “~ | 9.60 641 0.39 359] 9.96 717] | o| 5| 224 
71. Cos. | d.'L. Cot. led.|L. Tan. CL, Sin. 1dt7 P .P. 


111° (291°) (248°) 68° 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
















































































22° (202)° (337°) 157° 

’1|L. Sin. | d.}] L. Tan. je.d.| L. Cot.  L. Cos. |.d. is Paps 
09.57 358 9.60 641 0.39 359| 9.90 717| 60)” 37 36 30 
1 | 9.57 389] 31] 9.60 677| 26 | 0.39 323] 9.96 711|©|59| 1) 0.6 06 0.6 
2 | 9.57 420| 31| 9.60 714| 37 | 0.39 286] 9.96 706] 258] 2; 1.2 12 1.2 
3 19.57 451| 3! | 9.60 750) 26 | 0.39 250] 9.96 701| 257] 3] 18 18 18 
4 | 9.57 482) 31 9.60 786) 39 | 0.39 214} 9.96 696 3 )56] 4, 2.5 2.4 2.3 
5 | 9.57 514| ,- | 9.60 823 0.39 177] 9.96 691] - 55] 5| 38.1 3.0 2.9 
6 | 9.57 543| 31] 9.60 859) 36 | 0.39 141] 9.97 686] 2154] 6) 3.7 3.6 3.5 
7 19.57 576| 3! | 9.60 895) 26 | 0.39 105] 9.96 681| 9|53] 7) 4.3 4.2 4.1 
8 | 9.57 607| 31] 9.60 931| 39 | 0.39 069] 9.96 676] 2]52] 8] 4.9 4.8 4.7 
9 | 9.57638 a 9.60 967 a8 0.39 033] 9.96 670 : 511 9| 5.6 5.4 5.2 
10 | 9.57 669 9.61 004 0.38 996] 9.96 665| - |50]10| 6.2 6.0 5.8 
11 19.57 700] 31] 9:61 040] 36 | 0.38 960] 9.96 660) © ]49]20] 12.3 12.0 11.7 
12 19.57 731] 31] 9.61 076| 26| 0.38 924] 9.96 655] © /48]30| 18.5 18.0 17.5 
13 | 9.57 762] 31] 9.61 112] 26] 0.38 888] 9.96 650] 5/47/40} 24.7 24.0 23.3 
14 | 9.57 793 et 9.61 148 Es 0.38 852] 9.96 645 46[50! 30.8 30.0 29.2 
15 | 9.57 824 9.61 184 0.38 816] 9.96 640] © [45 32 «31 830 
16 | 9.57 855| 31 | 9.61 220| 36 | 0.38 780] 9.96 634) 6 }44] 3) 0.5 0.5 0.8 
17 19.57 885| 29| 9.61 256| 36 | 0.38 744| 9.96 629] 5|43] 2] 1:1 1.0 1.0 
18 | 9.57 916| 31] 9.61 292| 36 | 0:38 708] 9.96 624| 5 }42] 3! 1.6 1.6 1.5 
19 | 9.57 947 a 9.61 328 a6 0.38 672] 9.96 619 41] 4{ 2.1 2.1 2.0 
20 | 9.57 978) 5 | 9.61 364 0.38 636] 9.96 614| -|40] 2} 2-2 2.6 2.5 
21 | 9.58 008| 29| 9:61 400] 36 | 0.38 600] 9.96 608| 6 Jao] 6) 3.2 3.1 3.0 
92 | 9158 039| 31] 9.61 436| 26 | 0.38 564] 9.96 603| 5]33] 7) 3-2 3.6 3.5 
93 | 9.58 070) 31] 9.61 472) 36 | 0.38 528] 9.96 593| 5437] 8) 43 41 4.0 
24 19.58 101 as 9.61 508 ae 0.38 492] 9.96 593 3 36 . 4.8 46 4.5 
55 | 9.58 131|~ | 9.61 544 0.38 456] 9.96 588| - |35]10) 5.3 5.2 5.0 
36 19.58 162| 31] 9.61 579) 35 | 0.38 4211 9.96 582| 6 ]34]20) 10.7 10.3 10.0 
27 19.58 192| 3°] 9.61 615] 36 | 0.38 383] 9.96 577| 5 |33]20) 16-0 15.5 15.0 
38 | 9.58 223| 31] 9.61 651| 26 | 0.38 349] 9.96 572| 5132/40) 21.3 20.7 20.0 
29 | 9.58 253 BY 9.61 687 a0 0.38 313] 9.96 567 : 3120 267 ca A 
30 | 9.58 284) 2 | 9.61 722 0.38 278| 9.96 562|° 130] 1, 05 Oo1 O21 
31 19.58 314| 29] 9.61 758] 36 | 0.38 242] 9.96 556/629] 9 1.0 0.2 0.2 
32 | 9.58 345| 31| 9.61 794] 36 | 0.38 206] 9.96 551] 5/28] 3} 14 03 0.2 
33 | 9.58 375| 30] 9.61 830) 38) 0.38 170) 9.96 546 57141 19 o4 03 
34 | 9-58 406) 31] 9.61 865) 35 | 0.38 135] 9.96 541] 7 P6} 5) 4 os ga 
35 | 9.58 436| 2 | 9.61 901 0.38 099] 9.96 535] - 1251 g| 29 06 0.5 
36 | 9.58 467| 311 9.61 936] 35 | 0.38 064] 9.56 530} 5]24] 7] 3'4 o7 0.6 
37 | 9.58 497| 39] 9.61 972) 36 | 0.38 028} 9.96 525 5b3] 3} 3.9 O18 0.7 
38 | 9.58 527| 30 | 9.62 008) 38 | 0.37 992] 9.96 520 5)o2l ol 44 0.9 0.8 
39 | 9.58 557 a0 9.62 043 He 0.37 957| 9.96 514 . Cal Ps Re 
£0 | 9.58 588 9.62 079 0.37 921] 9.96 509| ° |20l00| 9:7 910 17 
41 19.58 618 ae 9.62 114| 35 | 0.37 886] 9.96 504] 5]19139| 14.5 310 2/5 
42 | 9.48 648] 39] 9.62150 | 38| 0.37 850] 9.96 498 8}isl4o| 193 40 33 
43 | 9.58 678] 29| 9.62 185| 35 | 0.37 815] 9.96 493| 2]17]50| 24.2 5:0 4.2 
44 | 9.58 709 at 9.62 221 ze 0.37 779] 9.96 488 16 — 
45 | 9.58 739 9.62 256 0.37 744] 9.96 483] ° |15 ae 

46 | 9.58 769| 29] 9.62 292) 36 | 0.37 708] 9.96 477| 6 [14 3635 

47 | 9.58 799 a0 9.62 327| 35 | 0.37 673] 9.96 472} 5{13] 9 3.0 2.9 
48 | 9.58 829 a0 9.62 362| 35 | 0.37 638] 9.96 467|>|12) 2) 90 88 

49 | 9.58 859] $9 | 9.62 398 Be 0.37 602] 9.96 461 : 11 15.0 14.6 
50 | 9.58 889 9.62 433 0.37 567| 9.96 456| _ |10] 4) 21.0 20.4 

51 | 9.58919] 39| 9.62 468] 35] 0.37 532] 9.96 351] 5] 9] 5] 27-0 26.2 
52 | 9.58 949] 39 | 9.62 504] 36 | 0.37 496] 9.96 445| 8] 8] — g| 33-0 32.1 
53 | 9.58 979| 30} 9.62 539) 39 | 0.37 461] 9.96 440 517 5 5 Ob 
54 | 9.59 009 Sh 9.62 574 ne 0.37 426] 9.96 435 5 6 = tla 
55 | 9.59 039 9.62 609 0.37 391] 9.96 429| - | 5] 9 ee ie 
56 | 9.59 069] 29] 9.62 645| 36 | 0.38 355) 9.96 424] 5] 4] 1] 3.7 3.6 3.5 
57 | 9.59 098| 29 | 9.62 680) 35 | 0.37 320] 9.96 419) 5} 3] 5[ 11.1 10.8 10.5 
58 19.59 128) 39] 9.62 715| 35 | 0.37 285] 9.96 413] 6} 2] 3) 18.5 18.0 17.5 
59 | 9.59 158 a 9.62 750 ne 0.37 250] 9.96 408] 5] 1] 4] 25.9 25.2 24.5 
60 | 9.50 188) °° |9.62 788| °° | 0.37 213] 9.96 403|°|o| 5| 38-3 92-4 31-5 
7\T. Cos. | d. IL. Cot. |e.d.!L. Tan. | L. Sin. (al7 PRE? 

412° (292°) (247°) 67° 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
23° (203°) (336°) 156° 
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L. Cos. 




















































; 5] 9.96 403] . 160] ” 36 35 384 
ts 9.96 397| 6 1] 06 06 06 
; 5| 9.96 392] > PAY SRO Te GH 
0.37 110] 9.96 387| 5 Bll piss obey 2 oe 
0.37 074] 9.96 381 . Al PDAS 013 to's 
0.37 039] 9.96 376 bl 3.08 8/219) Siig 
0.37 004] 9.96 370] 6 6} 36 3.5 3.4 
0.36 969] 9.96 365] 5 71 4.2 41 4.0 
0.36 934] 9.96 360} 2% 8 48 4.7 4.4 
0.36 899] 9.96 354 . Of | (5;49512) 9 15 
0.36 865] 9.96 349 10) 6.0 5.8 5.7 
0.36 830] 9.96 343] 6 [49}29; 12.0 11.7 11.3 
0.36 795] 9.96 338) > }4g}80} 18.0 17.5 17.0 
0.36 760} 9.96 333} 5 ]47/40) 24.0 23.3 22.7 
0.36 725] 9.96 327 : 30.0 29.2 28.3 
0.36 690] 9.96 322 "30 29 28 
0.36 654] 9.96 316] © I 0.5 °° 05 0.5 
0.36 621] 9.96 311) 5 2) 1.0 1.0 0.9 
0.36 586] 9.96 305| © 3} | 55 a) 4)0 14 
0.36 551} 9.96 300] 3 * ae = a 
0.36 516] 9.96 294 a Ree : : 
0.36 481] 9.96 289] 5 [30] 8] 32 2.9 ae 
0.36 447] 9.96 284] © s| 40-30 37 
0.36 412] 9.96 278] 6 Bld beoee Vivir Does 
0.36 377] 9.96 273) 8 Bi 48 47 
0.36 343] 9.96 267 = 10.0 97 93 
0.36 308] 9.96 262] 2 150 145 14.0 
0.36 274] 9.96 256] ® 20:0 193 187 
5 r . Ne 
0.36 239] 9.96 251 7150] 25.0 242 233 
0.36 204] 9.96 246] 6 [31)?"! “°- ; 

| PO 5 “6 5 

96 240 1103 01 

.96 234] 8 a1 02 02 

‘96 229] 5 eae fe 

6 310.3 0.2 

2 5 410.4 0.3 

ss 6 5] 0.5 0.4 

9 5 6| 0.6 0.5 

9 6 71 0.7 0.6 

9 5 8] 0.8 0.7 

19 8 9] 0.9 0.8 

9 5 10] 1.0 0.8 

96 185| - [20] 201 20 1.7 

‘9 6 fig 30] 3.0 2.5 

9 5 lig 40] 4.0 3.3 

9 6 |17 50| 5.0 4.2 
9 6 116, ——_—_—__——— 
5 Fs 6 6 6 
2 6 lta 36 3534 
‘9 5 l13 0 30 29 28 
9 6 fio a] 9.0 88 85 
(96 133] 5 |11 3| 15.0 146 14.2 
9 8 iio 4| 21.0 204 19.8 
9 6} 9} =| 27.0 26.2 25.8 
9 51] gf g| 33.0 32.1 31.2 

9 OH 7 5 6 

9 516 = oh 

5 16 ce 35 834 

96.098; 8] 4] S| 35 34 

‘ “96 090 5 3 2 10.5 10.2 

0.35 210] 9.96 084] 6 | 2 3| 17.5 17.0 

0.35 176} 9.96 079 : 1 4 ae ae 

9.60 931 0.35 142] 9.96 073 0 fl Rees : 

L Nl Gon: | L.Tan. | L. Sin. |d. |’ P.P 
113° (293°) (246°) 66° 


67 


LOGARITHMS OF THE FUNCTIONS (Continued) 
(335°) 155° 


24° (204°) 













































































"1 L. Sin. ad. | L. Tan. |e.d.| L. Cot. | L. Cos. | d. PAP? 

“0 | 9.60 931] 5. [9.64 858 0.35 142] 9.96 073 

1 | 9.60 960} 29 | 9.64 892 34 | 0.35 108] 9.96 067| & 

2 19.60 988] 28 | 9.64 926| 34 | 0.35 074] 9.96 062] 5 i eye een: 

3 | 9.61 016] 28 | 9.64 960] 34 | 0.35 040] 9.96 056] 6 1] 0.6 0.6 

4 | 9.61 045 a 9.64 994 Fi 0.35 006] 9.96 050 e 2) ie wea 

5 | 9.61 073] ~— | 9.65 028 0.34 972] 9.96 045 3} 17 16 

6 | 9.61 101] 28] 9.65 062] 34] 0.34 938] 9.96 039] 6 4, 2.3 2.2 

7 19.61 129] 28] 9.65 096) 34] 0.34 904] 9.96 034] 5 5| 2.8 2.8 

8 | 9.61 158] 29] 9.65 130] 34] 0.3 9.96 028] 8 6) 341888 

9 | 9.61 186] 33} 9.65 164] 34 | 0.3 9.96 022| 6 Til 410 1Ge 8.8 
10 | 9.61 214] 5° 9.65 197| 5 | 0.3 9.96 017 8) £5 44 
11 | 9.61 242] 28] 9.65 231] 34/ 0.3 9.96 011] 6 9) 5.1 5.0 
12 | 9.61 270] 28] 9.65 265] 34] 0.3 9.96 005] 8 10l) Won7Gn 6.5 
13 | 9.61 298] 28 | 9.65 299] 34 | 0.3 9.96 000] 5 20) 103 e100 
14 | 9.61 326 28 9.65 333 Be 0.3 9.95 994 . 30] 17.0 16.5 
15 | 9.61 354| °° | 9.65 366) 55 | 0.3 9.95 988 40) 22.7 22.0 
16 | 9.61 382| 28} 9.65 400] 34] 0.3 9.95 982| 6 50| 28.3 27.5 
17 | 9.61 411] 29 | 9.65 434] 34 | 0.3 9.95 977] 5 Le | $29,005 28 eo 
18 | 9.61 438] 27 | 9.65 467| 33 | 0.34 533] 9.95 971] 6 Ut | 0:50: (085. 8 1014 
19 | 9.61 466] 58 | 9.65 501] 34 | 0.34 499] 9.95 968/$ 141] 2) 10 0.9 0:9 
20 | 9.61 494| -" 19.65 535 0.34 465] 9.95 960 3) 14 14 1.4 
21 | 9.61 522| 28} 9.65 568) 33 | 0.34 432] 9.95 954/6 [39] 4) 1.9 1.9 1:8 
22 | 9.61 550] 28 | 9.65 602| 34! 0.34 398] 9.95 948) 6 5| 24° 2.3 lo9 
23 | 9.61 578] 281 9.65 636) 34 | 0.34 364] 9.95 949] 6 6} 2:9 2/8 olm 
24 | 9.61 606 Be 9.65 669 oo 0.34 331] 9.95 937 A 7 | Sets @ 15te 
25 | 9.61 634 9.65 703 0.34 297] 9.95 931 8 3.9 3.7 3.6 
26 |. 9.61 662| 28] 9.65 736] 33 | 0.34 264] 9.95 928] 6 O} | Aid 4rd | 64 
27 | 9.61 689] 27 | 9.65 770| 34] 0.34 230] 9.95 920| 5133110, 4.8 4.7 4.5 
28 | 9.61 717| 28] 9.65 803] 33 | 0.34 197] 9.95 914| 6 132120, 9:7 9:3 9:0 
29 | 9.61 745 ra 9.65 837 ae 0.34 163] 9.95 908 c 31130] 14.5 14.0 13.5 
30 | 9.61 773 9.65 870 0.34 130] 9.95 902] , |30}/40) 19.3 18.7 18.0 
31 19.61 800] 27 | 9.65 904] 34] 0.34 096] 9.95 897] 5Jo9/501 24.2 23.3 29.5 
32 | 9.61 828] 28] 9.65 937] 33 | 0.34 063] 9.95 891] 6 Ue haa G' dah 
33 | 9.61 856] 28] 9.65 971) 24] 0.34 029] 9.95 885] 6 i 0.1 608 
34 | 9.61 883 ok 9.66 004 23 0.33 996] 9.95 879 2| 0.2 0.2 
35 | 9.61 911 9.66 038 0.33 962] 9.95 873 3} 0.3 0.2 

36 | 9.61 939] 28 | 9.66 071] 33 | 0.33 929] 9.95 868} 5 ANNO: s0r3 

37 | 9.61 966] 27 | 9.66 104] 33 | 0.33 896] 9.95 862| 6 5| 0.5 0.4 

38 | 9.61 994) 28 | 9.66 138] 34] 0.33 862] 9.95 856] 6 6} 0.6 0.5 
39 | 9.62 021 al 9.66 171 a5 0.33 829] 9.95 850 4 7| 0.7 06 
40 | 9.62 049 9.66 204 0.33 796] 9.95 844 Sr 10.8) 057 

41 | 9.62 076| 27 | 9.66 238) 34 | 0.33 762] 9.95 839] 5 9} 0.9 0.8 
42 | 9.62 104] 28] 9.66 271] 33] 0.33 729] 9.95 833] 6 10} 1.0 0.8 
43 | 9.62 131] 27 | 9.66 304] 33 | 0.33 696] 9.95 827] 6 20) 2:0. 1:7 
44 19.62 159 28 9.66 337 Pf 0.33 663] 9.95 821 eg 301 3.0 2.5 

45 | 9.62 186 9.66 371 0.33 629] 9.95 815 40] 40 3.3 

46 | 9.62 214| 28] 9.66 404] 33 | 0.33 596] 9.95 810] 5 50 5.0 4.2 

47 | 9.62 241] 27 | 9.66 437| 33 | 0.33 563] 9.95 804| 6 

48 | 9.62 268] 27 | 9.66 470] 33 | 0.33 530] 9.95 798] 6|1oj_ SE 
49 | 9.62 296 a 9.66. 503 Hy 0.33 497] 9.95 792 

50 | 9.62 323 9.66 537 0.33 463] 9.95 786 6 Te 
51 | 9.62 350] 27 | 9.66 570] 33 | 0.33 430] 9.95 780) 6 ey Weer hs 
52 | 9.62 377| 27 | 9.66 603] 33 | 0.33 397] 9.95 775 5 Py glitics C2 =. 
53 | 9.62 405| 28 | 9.66 636] 33 | 0.33 364] 9.95 769| 6 DSomorg e ised 
54 | 9.62 432 oe 9.66 669 a 0.33 331] 9.95 763 6 5 8.5 8.2 10.2 
55 | 9.62 459) ~_ | 9.66 702 0.33 298] 9.95 757 3| 14-2 13.8 17.0 
56 | 9.62 486] 27 | 9.66 738) 33 | 0.33 265] 9.95 751| 6 4| 19.8 19.2 23.8 
57 | 9.62 513] 27 | 9.66 678) 33 | 0.33 2321 9.95 744] 6 5] 25-5 24.8 30.6 
58 | 9.62 541| 28] 9.66 801] 33 | 0.33 199] 9.95 739] 6 g| 81-2 30.2 — 
59 | 9.62 568 ze 9.66 834 a8 0.33 166] 9.95 733 

60 | 9.62 595 9.66 867 0.33 133] 9.95 728 

UE Cos tind Mic Oun er deeiecn ant men nsinine rae PP. Pe 
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LOGARITHMS OF THE FUNCTIONS (Continued) 












25° (205°) 
’ ) L. Sin. | d. | L. Tan. |e.d.| L. Cot. 
0 | 9.62 595 ; 
1 | 9.62 622| 27 33 O38 100] 8. 
2 | 9.62 649| 27 33 | 0.33 067 
3 | 9.62 676] 27 33 | 0.33 034 
_4 | 9.62 703| 37 33 | 0.33 001 
5 | 9.62 73 ; 
6 | 9.62 r37 27 33 O32 ae 
7 19.62 784| 27 33 | 0.32 902 
8 }| 9.62 811] 27 33 | 0.32 869 
9 | 9.62 838} 27 32 | 0.32 837 
62 865 i } 
aR AR an 
12 | 9.62 918] 26 | 9.6 33 | 0.32 738 
13 | 9.62 944| 27 | 9.6 33 | 0.32 705 
14 | 9.62 972} 27 | 9. 33 | 0.32 673 
62 x 6 7 
16 | 9.63 026| 27 | 9:67 393] 33 | 0:39 oor 
17 | 9.63 052| 26 | 9.6 33 | 0.32 574 
18 | 9.63 079] 27 | 9.6 32 | 0.32 542 
19 | 9.63 106| 27 | 9.6 33 | 0.32 509 
20 | 9.63 133] 7” | 9.6 33 | -39 476 
21 | 9.63 159] 26] 9.6 32 | 0.32 444 
22 | 9.63 186] 27 | 9.6 33 | 0.32 411 
23 | 9.63 213] 27 | 9.6 33 | 0.32 378 
24 | 9.63 239] 29 | 9.6 32 | 0.32 346 
25 | 9.63 266 6 0.32 313 
26 | 9.63 292] 26 | 9.6 32 | 0.32 281 
27 | 9.63 319] 27 | 9.6 33 | 0.32 248 
28 | 9.63 345] 26 | 9.6 33 | 0.32 215 
29 | 9.63 372] 37 | 9.6 33 | 0.32 183 
31 | 9:63 a25| 27 32| 0/39 118 
32 | 9.63 451} 26 33 | 0.32 085 
33 | 9.83 478| 27 32 | 0.32 053 
34 | 9.63 504 - ae 0.32 020 
35 | 9.63 531 "31 988 
36 | 9.63 557| 26 32 O31 956 
37 | 9.63 583] 26 33 | 9.31 923 
38 | 9.63 610| 27 32 | 0.31 891 
39 _| 9.63 636) 3 33 | 0.31 858 
9.63 ; 
$2 (35 aul a | 265 a sa | B51 
42 | 9.63 715] 26 33 | 0.31 761 
43 | 9.63 741| 26 32 | 0.31 729 
44 | 9.63 767| 26 32.) 0.31 697 
5 | 9.63 794| 2" 33 031 604 
46 }| 9.63 820] 2 32 | 0.31 632 
47 | 9.63 846| 26 32 | 0.31 600 
48 | 9.83 872| 26 32 | 0.31 568 
49 | 9.63 898} 26 33 | 0.31 535 
5 
So 18 | a | 398 52 | 5s 
52 | 9.63 976| 26 32 | 0.31 439 
53 | 9.64 002| 26 32 | 0.31 407 
54 | 9.64 028] 26 33 | 09.31 374 
55 | 9.64 054| 7° 32 031 342 
56 | 9.64 080} 26 32 | 0.31 310 
57 | 9.64 106| 26 32 | 0.31 278 
58 | 9.64 132) 26 32 | 0.31 246 
59 | 9.64 158} 38 33 | 0.31 214 
60 | 9.64 184 9.68 818 0.31 182 


* | L. Cos. | d. | L. Cot. {e.d. 
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L. Tan. 
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95 494 


5 458 


(334°) 154° 
L. Cos. da 
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LOGARITHMS OF THE FUNCTIONS (Continued) 





































26° (206°) (333°) 153° 

“| 1. Sin: 

0 | 9.64 184 i 

1 | 9.64 210] 26 i 8 ”" $32 31 

2 ae 32 | 0.31 118 6 1} 1018) 200% 

3 26 32 | 0.31 086 8 oI. 108 Ga1to 

4 26 32 | 0.31 054 7 3] 1.6 1. 

B 29 32 +0 31 022 e 4, 21 21 

6 26 32 | 0.30 990 6 5| 2.7. 2.6 

7 3 Pa 0.30 958 . 6] 3:2 93! 

8 2 32 | 0.30 926 Z |) 13072 Ga3iG 

9 ae 32 |_0.30 894 85.1413) See 

io ae 6 0.30 862 6 9} 48 4.6 

ist ae o2 0.30 830 ! 10} 5.3 5.2 

12 26 33 | 0.30 798 . 20] 10.7 10.3 

13 30 33 | 0.30 766 S 30] 16.0 15.5 

14 2 32 | 0.30 734 £ 40| 21.3 20.7 

15 0.30 702 50] 26.7 25.8 

16 25 31 | 0.30 671 6 

17 26 32 | 0°30 639 6 “ 9 25 24 

18 25 32 0.30 607 di 1 0.4 0.4 0.4 

19 26 32 | 9/30 578 6 100903 a 10's 

Soi 25 DPN 6 SPSS eee 1 anti 

31 26 31 0.30 512 6 rahe? 1.7 1.6 

32 25 32 | 9/30 480 7 5|) 2:2 72. fo9 

23 26 32 | 9°30 448 6 GLOGS Dig Dz! 

36 25 32 0.30 353 7 BY) 3.8 3.6 

o7 26 32 | 9/30 391 6 43 42 4.0 

28 25 31 | 9°30 290 6 8:7, 33.0580 

29 25 32 | 9°30 258 7 13.0 12.5 12.0 

a 26 oD) ee 6 17:35 16:7= 1610 

#0 25 Gl pinnae 6 21.7 20.8 20.0 

32 25 32 | 0.30 163 6 ” 4 

33 2 31 | 0.30 132 7 Wick 

34 25 32 0.30 100 6 2} 0.2 0.2 

35 | 9. a. 31 | 0-30 068 7 3] 04 03 

36 | 9.6 a 3} | 0.30 037 ap! 4| 0.3 0.4 

37 | 9.6 0.30 004 Elio Boe 

38 | 9.6 25 31] 0.29 974 6 co His 

39 | 9.6 25 82 | 9.29 949 7 rina Boe 

40 | 9.65 208| 7° 31 |-3 59 911 8] 0.9 08 

41 | 9.65 230 45 ae 0.29 879 9] 10 0.9 

(65 254) 2 ‘ (29 84 

43 | 9.65 281} 26 = 0.29 816 : Solas Wain 
25 5 : : 

44 | 9.65 306) 5° 39 | 0:29 785 6 30| 3.5 3.0 

45 | 9.65 331| 5° 0.29 753 40] 4.7 4.0 

46 | 9.65 356] 35 31 | 0.29 722 . 50| 5.8 5.0 

47 | 9.65 381] 25 1] 0.29 691 

48 | 9.65 406] 28 32 | 0.29 659 6 

49 | 9.65 431 Ze et 0.29 628 . 

50 | 9.65 456] ~- 0.29 596 7 ate 

51 | 9.65 481] 25 31] 0.29 565 6 32 31 32 

52 | 9.65 506] 29 31 | 0.29 534 718i 9 

53 | 9.65 531] 25 32 | 9.29 502 6) 714] 23 22 27 

54 65 556) 25 31 0.29 471 616 2 6.9 6.6 8.0 

pe oy 31 7\-) 4] 11.4 111 13.3 

55 | 9.65 580] < 0.29 440 513! 16:0 165 187 

56 | 9.65 605} 29 32 | 0.29 408 6 | 4] 4 20.6 168" ako 

57 | 9.65 630] 29 31! 0.29 377 7] 315 251 24.4 293 

58 | 9.65 654| 25 31} 0.29 346 6 | 216 50.7.) ofall 

59 | 9.65 680 ee ee 2 aAaz|? <2 : 

60 | 9.65 705 9.70 717 0.29 283) 9.94 988 0 

’ | L. Cos. | d. | L. Cot. |e.d.| L. Tan. | L. Sin. Id. | ’ P.P: 
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LOGARITHM 
S OF THE FUNCTIONS (Continued) 






























































27° (207°) 
z 
i Str) der bes. (332°) 152° 
7D - .| L. Tan. jce.d d 
0 — ed. LieG - 
J 0.88 aoa 94 | 9-20 fe ees ae op 
2 19°65 oy 35 | 9-20 748 §31| 9/99 zee 9,94 988]. ae: 
3 19.65 779 25 9.70 779 31 0.29 aoe 9.94 982] 6 Inq)” “es 
4 19.65 304| 25 9.70 810] 2! | 0.29 221] 9.94 975) @ 1 32 31S 380 
: 4) 2519.70 941] 33 icoliericcs|@leel al tae 0.8 0.5 
5 19.65 82 24 0.29 159] ¢ 2 sles oO 
ES ie RR Sei esariey en ceoh@ colo [reste ee Ls 
Bla. cect 25 9.70 904] 31 ee 127) 9.94 956 : 41 211 bE 1.5 
8] 9 .70 935 -29 096] 9.94 949 E “si : 2. 
9 See ne es 9.70 966] 2 Rie a 9.94 943] © 8 ae 26 2.5 
10 19.65 953| >> a 997| 31 | 0.29 003 eae 7 |52] 7 ogee She oe 
11 | 9.65 976| 24 71 028 WEACED TEE 8) 43 4.1 0 
2 9.66 001| 25 ihe ed o 0.28 941 aed ae 6 9} 4.8 4.6 4 
Rae mates Loman Oe Gated otk roholl 8 : 3 
14 » 9.66 050} 22 9.71 121| 31 | 0.28 87 9.94 911] § |48]20 3 5.2 5.0 
= 9.71 153| 22 | 0.2 879] 9.94 904) 4 20| 10.7 10.3 10 
15 | 9.66 078| ~~ 31 | 0-28 847] 9.94 8 6 (22430} 16.0 0 
.94 898 ; 0915.5 
ASU ie Nv EOL Eby UE eS 8 [46/40] 21:3 20.7 iso 
17 19.66 124| 25 “71 215} 31 | 0.28 94 891| { [45/501 26.7 2 0 
Fo oice wack @4 te caeee SEN pas 785] 9.94 885) 6 "7 25.8. 25.0 
a | oe a7al25 [ia eases 31 | 0.28 poalerca ee. 7443)" 25 
20 | 9.66 197 ze 1 308) 2; | 0.28 692 9.94 ae 6 1) 0.4 0.4 a 
Bl ee aoa bd Peeeerol Bll proc 94 8658 [41] 2] 0.8 0.8 0. 
21 | 9.66 221] 54) 9.71 870/37 | 0.28 36i/9.94 858)‘ fao| 3] 12 12 8 
22 | 9.66 246) 521 9.71 401 34 | 0.28 g30| 9.04 852] Spal A] OT wee Tie 
24 a - 31 = se Bi 4 a “ 
35 a 66 295 a 9.71 462| 31 ae ae 9.94 839] § 2 oe 2.0 1.9 
25 | 9.66 319] 54) 0.71 4931 3, Oras Bes OE Eee crete 39 38 OF 
27 | 9.66 a 35 | 9-71 524 Ballo 28 5071 9.94 826) 135} 8} 3-3 3°9 2.7 
27 | 96a] 25] 71 555] 81 | 0.38 448] a 815 Thal 9] 38 36 a4 
29 19.66 416] 24] 9. 86 Gack lek 13/6 |33}10] 4.2 Be 
¥. 9.71 617] 3! | 0.2 414] 9.94 306] # |32)2 [2ane 0 Ses 
30 | 9.66 441 25 3 0.28 383] 9.9 7 2OlE ES. cole ScOMn Cae 
31 19.66 465)| 24 9.71 648 1 EET .94 799 if 3180 12.5 12.0 Bes 
32 | 9.66 489] 24 9°71 679| 31 | 0.28 321 9.94 793| © 130/22] 16-2 16.0 1 "2 
a Bee ecg) 24 o'er 20 39 | 0.28 : a 9.04 780 7 io9)00! 20-8 bach ae 
34 46 2 A 0 Sok 0 5 4 
ASSERT AISER IT QSSRIaM aa Sal aye & 
36 9.71 802 7 1, 0.1 0.1 
Baltes o 24) 9.71 833) 31 0.28 198] 9.94 760] © 2) 0.2 0.2 
38 1 9.66 634| 24 9.71 863] 39| 0.28 167] 9.94 753 if 3] 0.4 0.3 
39 | 9.66 658) 24 9.71 894| 31 | 9.28 aa 9.94 747| 6 4| 0.5 0.4 
too ce-e55| 22 9.71 925) 31 Piped ce papa f 5| 0:6 0:5 
41 |g SA ee ee = 6| 0.7 0.6 
al vas 3419.71 986] 31 aoe 9.04 727] / 7108 0.7 
RR ord Bee eG Ue eae 7 810.9 08 
ae Votes eral 24 | oso. Bid oes wesl ion tae 6 9] 1.0 0.9 
a teeees| 24 ete 30 | 0:27 922 rd pe 
46 | 9. 9.72 109 = 20| 2.3 2.0 
Bete coee, 24} 9°79 140| 31 0.27 891} 9.04 604 6 30] 3.5 3.0 
48 | 9.66 875| 24 9.72 170) 39 | 0.27 ae 9.94 687| 7 40| 4.7 4.0 
ed Pe ben 
B1 | 9. 9.72 262 ZEN hs 7 
so] a0 Sas 2e| 3 eeu] ay tn] eo 
Pel eee coue4 losers 30 | 0:27 677 9.94 654] 6] 9 7 -6U 6 
4 1 9.67 018] 24 9.72 354| 31 | 0.97 7719.94 647| 71 8 Siteiesdoor 
56 | 9. 9.72 418 = : EIRGH HEA ReaL prep nae oe Co 
57 ee ban a 9.72 445] 30 weal eee 9.94 627| - tal 2 ine Pat = Wi 
cea Rana ue 
9 06 .94 614 AU Uist 5 
a 9.67 137| 24 | 9:72 537| 31 0.27 B24) 9.94 O14); | 31.5] boa ge4 27.5 
9.67 161 9.72 30 |— 7 463] 9.94 600| 7 g| 23:6 28.4 27.5 
Et. © __| 9.72 567) "| 0.27 433 Tal | 279 
. Cos. 1d. ee ed 0 
IL. Tan. L. sin. (dt TE 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
28° (208°) (331°) 151° 















d. | L. Tan. |e.d.) L. Cot. |L. Cos. {d. |’ P.P. 
0.27 433] 9.94 593] . leo 
24 0.27 402] 9.94 587} 8 |59] ” 381 30 29 
23 0.27 372] 9.94 580] 7 [581 1) 0.6 0.5 0.8 
24 0.27 341} 9.94 573] 7 |57/ 2] 1.0 1.0 10 
a 0.27 311| 9.94 567 : BOF St 1.68 Lb) t4 
9. 0.27 280] 9.94 560| - [55] 4) 2-1 2.0 1.9 
23 | 9 0.27 250] 9.94 553! £ [541 5] 26 25 2.4 
24 | 9” 0.27 220] 9.94 546] 7 [53] 6| 3.1 3:0 29 
23 | 9. 0.27 189] 9.94 540] 6 52] 71 36 35 3.4 
a 9. 0.27 159] 9.94 533 f 51] 8) 41 40 3.9 
9. 0.27 128] 9.94 526] _ j50] 9) 46 45 4.4 
23 |g 0.27 098] 9.94 519] 7 490] 5.2 5.0 4.8 
241 9 0.27 068] 9.94 513 . 48120] 10.3 10.0 9.7 
23 | 9. 0.27 037} 9.94 506| 7 }47/30] 15.5 15.0 14:5 
cs: 9.729 0.27 007] 9.94 499] 7 |46|40 20.7 20.0 19.3 
oF 9.75 0.26 977 9.94 492 7 45)00] 25.8 25.0 24.2 
9.72 0.26 946] 9.94 48 44 
23 | 97 0.26 916] 9.94 479] 6 43] ” 24 23. 22 
24 | 97: 0.26 886] 9.94 472] 7 lao] 1] 04 04 0.4 
a 9.7 0.26 856] 9.94 466 ti 41 2 oS es nd 
9.7 0 26 826] 9.94 458] < |a0 : c : 
23 | 97 0.26 795] 9.94 451| 7 39] 4] 1:6 16 1.8 
24 | go: : ASA rina | @ i) 210), 19) ies 
Bt 0% 0.26 765] 9.94 443] & I38 p : é 
23 | 9.7: 0.26 735] 9.94 438) 7 |37 6} 24 23 2.2 
23 | 9.7: 0.26 705} 9.94 431] 7 |36] 7] 2.8 2.7 26 
24 "i 81 382 31 29 
33 | 0.26 674] 9.94 424) | [35] g| 36 314 33 
23 9.4 0.26 644| 9.94 417] 7 |34 x : : 
23 | 9.7 0.26 614] 9.94 410] 7% |33]10] 4.0 3.8 3.7 
24197 0.26 584] 9.94 404| 6 j32/20/ 80 7.7 7.3 
23 | 9:7 0.26 554| 9.94 397] % |31|30) 12.0 11.5 11.0 
23 7 |--|40] 16.0 15.3 14.7 
9.7 0.26 524] 9.94 390] . [80/501 20:0 19'2 189 
a 9.7 0.26 493} 9.94 383] 7 |20 : : E 
2319.4 0.26 463] 9.94 376| 7 [28 "9 6 
23 | 9:7 0.26 433) 9.94 369] 7 [27 ai on Mon 
23 | 9.73 0.26 403] 9.94 362] 7 )26 al 02 02 
9.7: 0.26 373] 9.94 355] < 125 3] 0.4 03 
Ee 9.73 657 0.26 343] 9.94 349 is 24 41 0.3 0.4 
3 9.73 687 0.26 313] 9.94 342} 7 [23 sl 06 05 
3 | 9.73 717 0.26 283] 9.94 338] 7 [22 Bh a7 “Os 
9 | 9.68 075] 53 | 9.73 747| 39 | 0.26 253] 9.94 328) 7 [21 7108 07 
40 | 9.68 098 0.78 0.26 223[ 9.94 321| , [20 8] 0.9 0.8 
41 | 9.68 121 23 | 9.7: 0.26 193] 9.94 314] 7 |i9 9] 1.0 0.9 
42 | 9.68 144] 23 | 9:7 0.26 163] 9.94 30717-1181 iol 1.9 1.9 
43 enh Oa 0.26 133] 9.94 300] 7 171 561 9°3 2'9 
44 STE 0.26 103] 9.94 293] 7 [16] 30] 3'5 30 
45 ee kOuT 0.26 073) 9.94 286] , |15] 40) 4.7 4.0 
46 24 | 9.73 ¢ 0.26 043] 9.94 279] ¢ [14] 50] 5.8 5.0 
47 Ze 004 0.26 013} 9.94 273] 8 [13 
48 230.9 0:25 983] 9.94 206] 2 Nop ee 
49 22 | 9.7 0.25 953] 9.94 259] 7 11 
50 93 | 24 0.25 923] 9.94 252] ~ [10 flv OF Gy EG: 
51 3 | 9:7 0.25 893! 9.94 243] 7 | 9 31 31 30 
52 23 | 9.74 0.25 863] 9.94 238] 7] 8} o Ber 
53 23 | 9.7 0.25 834] 9.94 231] 7 | 7] 4] 2. ae 2.5 
54 23 | 9.7 0.25 804] 9.94 2241 7 | 6] 9] 6-6 7.8 7.5 
eat 23 7 3 Ut.Lo 12:05 12:5 
55 pI 0.25 774| 9.94 217 5 15.5 18.1 17.5 
56 | 9. 23 0.25 744] 9.94 210] 7 | 4} 4) 39°99 939 90's 
57 | 9. 23 0.25 714] 9.94 203] 7 | 31 5] o4°4 98'4 97's 
58 | 9. 23 0.25 684| 9.94 196] 7 | 2} 6] ogg “LS 
59 | 9. 2 0.25 655] 9.94 189 ti 1) 7 
60 | 9.68 0.25 628] 9.94 182| ‘ [0 
— —— — , —_— $I T 
si d. | L. Cot. |c.d.| L. Tan, | U. Sin, | df’ PEP; 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
(330°) 150° 
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"6.24 148] 9. 


.24 002 


© | 0.23 885 
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9,94 088 
9.94 076 
9.94 069 
9.94 062 
9.94 055 
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LOGARITHMS OF THE FUNCTIONS (Continued) 


















30° (210°) (329°) 149° 
4 d. | L. Tan. Jc.d.| L. Cot. d PAP 
0 9.76 144 0.28 856 : 
76 173| 29 | 0.23 827 ” 
2 29 | 0.23 798 Siss] 5 oe smmar alae 
3 0.23 769 7 al 10 «10. «(O09 
rey 0.2 u 3|| (1.52 ha had 
5 02 ; All (2:0 -0 10m 19 
2 7 5| 25 24 29 
5 02 Zh] 7] 35 34 33 
AS 0.2% 7s} 40 39 37 
i0 0.25 7 So] 9] 45 44 42 
12 0.2 S180 100 97 93 
7 ne § 30] 15.0 14.5 14.0 
oe : 7 8l40] 20.0 19.3 18.7 
15 0.2 7 [5/501 25.0 24.2 23:3 
16 0.2 ; 
17 0.2 8 220 (21 
18 02 Z 1] 04 04 
i9 02 7 op 10.7 ae Oe 
=, a3 8 3) 1.1 5° 10 
21 0.2 7 4) -1.5 1.4 
22 02 8 5} 18 18 
23 0.23 188 7 6) 2.2 21 
24 eshico 7 7| 26 2/4 
ee pass 8 8} 29 28 
25 0.23 130 : 
26 0.23 101 if oh 182 oe 2-4 
27 0.23 072 8 10, 3.7 3.5 
28 0.23 043 7 20) 7.3 7.0 
29 0.23 014 S 30) 11.0 10.5 
30 0.22 985 bol tag eae 
31 0.22 956 Ul : 
32 6.22 927 : wae: ORG 
33 0.22 899] 9. f 1) 0.1 0.1 
34 0.22 870] 9. ° 2} 0.3 0.2 
35 0.22 841] 9.9% 3) 0.4 04 
36 0.22 812} 9.93 487] 8 4) 0.5 0.5 
37 0.22 783] 9.9 if 5| 0.7 0.6 
38 0.22 754] 9.9 6| 0.8 0.7 
39. 0.22 726] 9.9 i 7| 0.9 0.8 
40 0.22 697| 9.9 8) 1.1 0.9 
41 0.22 668] 9.9 z 9) 1.2 1.0 
42 0.22 639] 9.93 442] 8 10) 1.3 1.2 
43 0.22 610| 9.93 435] @ 20| 2.7 2.3 
44 0.22 582} 9.9 30] 4.0 3.5 
45 0.22 553] 9.9 40) 5.3 4.7 
46 0.22 524] 9.9 8 50| 6.7 5.8 
47 0.22 495] 9.9 g 
48 0.22 9 _—— 
49° 0.22 438] 9.9 i 
50 0.22 409 7 |i Mee 
0.22 30 29 «38 
52 0.22 352 8} sho ee be 
53 0.22 35 717 1 2. lee 2a eae 
54 0.22 294 8] 6] 5] 64 62 60 
ved St] 5] 10.7 10.4 10.0 
56 | 9. 0.22 237 7141 4i 193 86 180 
eine. Os oe 8 Cli p2s.e) ome aan 
0.22 180 : 
0 | 9 gise ee 8] if 7 27.9 26.9 26.0 
60 | 9.71 184 0.22 123 0 
id e.d.| L. Tan d. PaPe a 
129° (300°) (239°) 59° 


LOGARITHMS OF THE FUNCTIONS (Continued) 
(328°) 148° 


31° (211°) 
‘ | L. Sin 
O | 9.71 184 
1 | 9.71 205 
2 | 9.71 226 
3 | 9.71 247 
4 | 9.71 268 
5 | 9.71 289 
6 | 9.71 310 
7 | 9.71 331 
8 | 9.71 352 
9 | 9.71 373 
10 | 9.71 393 
11 | 9.71 414 
12 | 9.71 435 
13 | 9.71 456 
14 | 9.71 477 
15 | 9.71 498 
16 | 9.71 519 
17 | 9.71 539 
18 | 9.71 560 
19 }| 9.71 581 
20 | 9.71 602 
21 | 9.71 622 
22 | 9.71 643 
23 | 9.71 664 
24 | 9.71 685 
25 | 9.71 705 
26 | 9.71 726 
27 | 9.71 747 
28 | 9.71 767 
29 | 9.71 788 
30 | 9.71 809 
31 | 9.71 829 
32 | 9.71 850 
33 | 9.71 870 
34 | 9.71 891 
35 | 9.71 911 
36 | 9.71 932 
37 | 9.71 36 
38 | 9.71 973 
39 | 9.71 994 
40 | 9.72 014 
41 | 9.72 034 
42 | 9.72 055 
43 | 9.72 075 
44 | 9.72 096 
45 | 9.72 116 
46 | 9.72 137 
47 | 9.72 157 
48 | 9.72 177 
49 | 9.72 198 
50 | 9.72 218 
51 | 9.72 238 
52 | 9.72 259 
53 | 9.72 279 
54 | 9.72 299 
55 | 9.72 320 
56 | 9.72 340 
57 | 9.72 360 
58 | 9.72 381 
59 | 9.72 401 
60 | 9.72 421 
‘ | L. Coa. 
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PP. 
7 29 28 
1] 08 0.8 
2} 10 0.9 
3) 14 1.4 
4) EOC SED 
5} 2.4 2.3 
6} 29 2.8 
7] 34 3. 
8} 3.9 3.7 
9} 44 4.2 
10} 48 4.7 
20) 9.7 9.3 
30} 14.5 14.0 
40} 19.3 18.7 
50] 24.2 23.3 
if age a 20 
lf 04 06.3 
2) 0.7 ae OF 
3 LO LO 
4, 14 1.3 
5) 8 oe 2.7 
6} 2.1 2.0 
724 2.3 
8} 2.8 2.7 
9 3.2 3.0 
10} 35 3.3 
20) 7.0) = 6.7 
30} 10.5 10.0 
40} 14.0 13.3 
50| 17.5 16.7 
f TS) Ht 
Tl) OM POA 
2} 0.3 0.2 
3) 0.4 0.4 
41 0.5 0.5 
5) 0.7 0.6 
6| 0.8 0.7 
710.9 0.8 
8} 11 0:9 
9} 1.2 1.0 
10} 1.3 1.2 
20) 2.7 2.3 
30] 4.0 3.5 
40} 5.3 4.7 
50} 6.7 5.8 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
















































































32° (212°) (327°) 147° 
’ ) L. Sin. | d. | L. Tan, feds) L. Cot. | L. Cos. iid: Paes 
0 | 9.72 421 9.79 579 0.20 421| 9.92 842) ERM LIT ee 
1 | 9.72 441} 20] 9.79 607] 28| 0.20 393] 9.92 834| 8]59] 11 0.5 0.5 0.4 
2 | 9.72 461| 20] 9.79 635] 28| 0.20 368] 9.92 826) 8 2) 10 09 0.9 
3 | 9.72 482| 21} 9.79 663] 28 | 0.20 337] 9.92 818| 8/57] 3] 114 1.4 14 
419.72 502 eM 9.79 691 ie 0.20 309] 9.92 810) 8 ait 9, we lkG my EES 
5 | 9.72 522| || 9.79 719] 5. | 0.20 281] 9.92 803) - 5], 2.4. 2:3, 1212 
6 | 9.72 542| 20} 9.79 747| 28 | 0.20 253] 9.92 795 8]54] 6] 2:9 2:8 2:7 
7 | 9.72 562] 20| 9.79 776] 29 | 0.20 2241 9.92 787| 8 Tl B46 3:8 = $3n2 
8 | 9.72 582| 29] 9.79 g04| 28 | 0.20 196] 9.92 779] 8 811 Bi9.953:7 m Eee 
9 | 9.72 602] 3 | 9.79 832} 28) 0.20 168] 9.92 771) 8151] 9] 44 4:2 4.0 
10 | 9.72 622) >| 9.79 860] © | 0.20 140} 9.92 763] -|50]10] 48 4.7 4.5 
11 | 9.72 643] 21) 9.79 888] 28] 0.20 112] 9.92 753| 8]49]20] 9.7 9.3 9.0 
12 | 9.72 663] 29} 9.79 916) 28] 0.20 084] 9.92 747| 8]48]30| 14.5 140 13.5 
13 | 9.72 683| 29] 9.79 944| 28) 0.20 056] 9.92 739| 8147140] 19.3 18.7 18.0 
14 | 9.72 703 0 9.79 972 Be 0.20 028] 9.92 731 : 46/50] 24.2 23.3 22.5 
15 | 9.72 723] 5. | 9.80 000] © ° | 0.20 000] 9.92 723} -|45]”" 21 20 19 
16 | 9.72 743| 20} 9.80 028] 28/ 0.19 972] 9.92 715] 8]44] 1) 0.4 0.3 0.3 
17 | 9.72 763] 29} 9.80 056] 28) 0.19 944] 9.92 707| 8]43] 2] 0:7 0.7 0.6 
18 | 9.72 783] 29} 9.80 084] 28 | 0.19 916] 9.92 699) 8 311 110, 110) ee 
19 | 9.72 803] 35] 9.80 112) 38 | 0.19 888} 9.92 691| 8]4i] 4] 14 13 13 
20 | 9.72 823 9.80 140] <~ | 0.19 860] 9.92 683 5I| U8 opel yee 
21 | 9.72 843| 20] 9.80 163] 28} 0.19 832] 9.92 675] 8]39] 6} 2:1 20 19 
22 | 9.72 863] 20| 9.80 195] 27 | 0.19 805] 9.92 667| 838] 7] 2.4 2:3 2.9 
23 | 9.72 883| 20| 9.80 223] 28 | 0.19 777] 9.92 659| 8]37| 8] 2:8 2:7 216 
24 19.72 902 a3 9.80 251 a4 0.19 749] 9.92 651 . 36] 9} 3.2, 3:0). 828 
35 | 9.72 922 9.80 279 0.19 721] 9.92 643| -]35]10| 3.5 3.3 3.2 
26 | 9.72 942| 20] 9.80 307) 28 | 0.19 693] 9.92 635] 8]34]20] 7.0 6.7 6.3 
27 | 9.72 962 29] 9.80 335] 28| 0.19 665] 9.92 627| 8]33]30| 10.5 10.0 9.5 
28 | 9.72 982) 20] 9.80 363] 28 | 0.19 637] 9-92 619| 8]32]40| 14.0 13.3 12.7 
29 | 9.73 002 eh 9.80 391 ze 0.19 609} 9.92 611 : 31[50| 17.5 16.7 15.8 
30 | 9.73 022 9.80 419 0.19 581] 9.92 603} |301” 9 8 7 
31 | 9.73 041| 19} 9.80 447] 28] 0.19 553] 9.92 595] 8l29] 1) 0.2 oO 0.1 
32 | 9.73 061| 29] 9.80 474] 27 | 0.19 526} 9.92 587| 8 31) Di3a) 10:3 4101S 
33 | 9.73 081/ 2°] 9.80 502] 28] 0.19 498} 9.92 579] 8 3} 0.4 0.4 0.4 
34 19.73 101 on 9.80 530 rs 0.19 470] 9.92 571 3 4, 0.6 0.8 0.5 
35 | 9.73 121 9.80 558 0.19 442] 9.92 563 Bl) Ossee 0:7 a aS 
36 | 9.73 140] 19] 9.80 586] 28} 0.19 414] 9.92 555) 8 6| 0.9 0.8 0.7 
37 19.73 160] 29} 9.80 614] 28] 0.19 386] 9.92 546) 2 7) | AdiOme 059 « 10:8 
38 | 9.73 180] 29] 9.80 642] 28] 0.19 353] 9.92 538) 8 Sl) TROD led 1020 
39 | 9.73 200 ao 9.80 669 oa 0.19 331] 9.92 530 : 91) 4. 12's 10 
40 | 9.73 219 9.80 697 0.19 303] 9.92 522| -|20]10] 1.5 1.3 1.2 
41 | 9.73 239| 29} 9.80 725] 28| 0.19 275] 9.92 514| 8]i9]20| 3.0 2.7 2.3 
42 | 9.73 259] 29] 9.80 753] 28] 0.19 247] 9.92 506| 8lisl30| 4.5 4.0 3.5 
43 | 9.73 278| 19] 9.80 781] 28 | 0.19 219] 9.92 498] 817/40] 6.0 5.3 4.7 
44°| 9.73 298 20 9.80 808 af 0.19 192] 9.92 490 : 16/501 7.5 6.7 5.8 
45 | 9.73 318 9.80 836] 5° | 0.19 164) 9.92 482 

46 | 9.73 337| 19] 9.80 364 28] 0.19 136] 9.92 473] 9 

47 | 9.73 357| 29] 9.80 892] 28) 0.19 108] 9.92 468) 8 

48 | 9.73 377| 29] 9.80 919| 27 | 0.19 081] 9.92 457| 8 iB See ae 
49 | 9.73 396 a. 9.80 947 ee 0.19 053] 9.92 449 : 29 283 =. 
50 | 9.73 416 9.80 975 0.19 025! 9.92 441 OQ} 43° 18. 0 
51 | 9.73 435] 19] 9.81 003) 28] 0.18 997] 9.92 433] 8 1) 5.4. 62 16.0 
52 | 9.73 455| 29] 9.81 030] 27 | 0.18 970] 9.92 425) 8 2} 91 88 10.0 
53 | 9.73 474| 19] 9.81 058] 28 | 0.18 942] 9.92 416| 9 3] 197 1212 14.0 
54 | 9.73 494 cn 9.81 086 38 0.18 914] 9.92 408 8 4/163 158 18.0 
55 | 9.73 513 9.81 113] 52 | 0.18 887] 9.92 400 g| 19:9 19.2 22:0 
56 | 9.73 533] 20] 9.81 141| 28] 0.18 859] 9.92 392| 81 4] 7| 23.6 22.8 26.0 
57 | 9.73 552) 19} 9.81 169] 28| 0.18 831] 9.92 384| 8] 3] 3] 27.2 26.2 — 
58 | 9.73 572| 29] 9.81 196] 27 | 0.18 804] 9.92 376) 8 

59 | 9.73 591 on 9.81 224 BB 0.18 776] 9.92 367 ; 

60 | 9.73 611 9.81 252 0.18 748| 9.92 359 

‘{ L. Cos. | d. 1 L. Cot. |e.d.|.L. Lan. tL. Sin, |. PGE. 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
33° (213°) (326°) 146° 







































































L. Sin. | d. | L. Tan.\c.d.] L. Cot. | L. Cos. +d4 ” Pips 
019.73 611|~ | 9.81 252) -_ | 0.18 745] 9,92 309| [00] 7 28 27 
1 | 9.73 630} 19} 9.81 279] 27 | 0.18 721 9.92 351| 8]59 1] 0.6 0.4 
2 | 9.73 650) 20] 9.81 307] 28] 0.18 693] 9.92 343| 81581 2] 0.9 0.9 
3 | 9.73 669] 29} 9.81 335] 28] 0.18 6651 9.92 335] 8157 SP Mid Ged 
4 | 9.73 689 46 9.81 362 on 0.18 638] 9.92 326 56] = 4] «1.91.8 
5 | 9.73 708 9.81 390 0.18 610] 9.92 318] -|55]) 5} 2.3 2.2 
6 | 9.73 727| 19} 9.81 418] 28| 0.18 582] 9.92 310] 8[541 6] 2.8 2.7 
7 | 9.73 747| 29] 9.81 445| 27 | 0.18 553] 9.92 302] 8153] 7] 3.3 3.2 
8 | 9.73 766} 19] 9.81 473] 28] 0.18 527] 9.92 293/952] 8| 3.7 3.6 
9 | 9.73 785} 99 | 9-81 500] 37 | 0.18 500] 9.92 285) 8}51) 9) 4.2 4.0 
10 | 9.73 805 9.81 528] ©. | 0.18 472| 9.92 277|", 150] 10] 4.7 4.5 
11 | 9.73 824] 19] 9.81 556) 28] 0.18 444] 9.92 269] 8/49] 20| 9.3 9.0 
12 | 9.73 843] 19] 9.81 583| 27 | 0.18 417] 9.92 260/948] 30] 14:0 13.5 
13 | 9.73 863| 29] 9.81 611| 28 | 0.18 389] 9.92 252] 8]47] 40] 18.7. 18.0 
14 | 9.73 882 8 9.81 638 oe 0.18 362] 9.92 244 46] 50| 23.3 22.5 
15 | 9.73 901] {| 9.81 666 0.18 334] 9.92 235] °|45)” 20 19 18 
16 | 9.73 921) 29] 9.81 693] 27 | 0.18 307] 9.92 227| 8144] 1) 0.3 0.3 0.3 
17 | 9.73 940| 19| 9.81 721] 28 | 0.18 279] 9.92 219] 8]43] 2] 0.7 0.6 0.6 
18 | 9.73 959| 19] 9.81 748) 27 | 0.18 252] 9.92 211] 8]421 3] 1.0 1.0 0.9 
19 | 9.73 978) 1? | 9.81 76 ae 0.18 224] 9.92 202 : ATH 4] Wines 1.3'n } 1,2 
20 | 9.73 997| |” | 9.81 803 0.18 197] 9.92 194] —|40] 5] 1.7 1.6 1.5 
21 | 9.74 017) 20} 9.81 831| 28] 0.18 169] 9.92 186] 8]39] 6) 2:0 1:9 1:8 
22 | 9.74 036} 19} 9.81 858] 27 | 0.18 142] 9.92 177| 2|38| 7] 2.3 2:2 211 
23 | 9.74 055) 191 9.81 ss6| 28 | 0.18 114] 9.92 169] 8/37] 8] 2.7 2.5 2.4 
24 | 9.74 074) 1) | 9.81 913] 37 | 0.18 087| 9.92 161) 8}36] 9] 3.0 2.8 2.7 
25 | 9.74 093] 5° | 9.81 941) 5 | 0.18 059] 9.92 152) 135/10] 3.3 3.2 3.0 
26 | 9.74 113] 29} 9.81 968] 27 | 0.18 032] 9.92 144] 8134120] 6.7 63 6.0 
27 | 9.74 132) 19} 9.81 996) 28! 0.18 004] 9.92 136] 8133]30] 10.0 9.5 9.0 
28 | 9.74 151| 19} 9.82 023] 27 | 0.17 977] 9.92 127| 9|32140] 13.3 12.7 192.0 
29 | 9.74 170) 19 | 9.82 051] 38 | 0.17 949] 9.92 119] 8131|50] 16.7 15.8 15.0 
30 | 9.74 189 9.82 078 0.17 922} 9.92 111| ~ |30 USE ora 
31 | 9.74 208] 19} 9.82 106] 28 | 0.17 894] 9.92 102] 9 J29 1] 0.2 0.1 
32 | 9.74 227| 19} 9.89 133] 27 | 0.17 867| 9.92 094] 828 2103 0.3 
33 | 9.74 246) 19} 9.89 161] 28] 0.17 839] 9.92 086) 8 |27 3/ 0.4 0.4 
34 | 9:74 265) 19 | 9-82 188] 37 | 0.17 812] 9.92 077| 9 26 4) 0.6 0.5 
35 | 9.74 284| © 19.82 215] °° | 0.17 785] 9.92 069| - 125 5| 0.8 0.7 
36 | 9.74 303] 19} 9.82 243) 28] 0.17 757] 9.92 060] 9 24 6| 0.9 0.8 
37 | 9.74 322! 19} 9.89 270) 27 | 0.17 730] 9.92 052] 8|23 | (10. » 0.9 
38 | 9.74 341] 19} 9.89 208] 28 | 0.17 702] 9.92 044] 8}22 S| ee, ae 
39 | 9.74 360] 19] 9.82 325] 27 | 0.17 673] 9.92 035 : 21 QO) hi.4, aah? 
£0 | 9.74 379| +?) 9.82 359] 2" |'0.17 648] 9.92 027| °[20| 10 1.5 1.3 
41 | 9.74 398| 19] 9.82 380] 28 | 0.17 620] 9.92 018] 2119 20) 3.0 2.7 
42 19.74 417| 19} 9.89 407) 27 | 0.17 593] 9.92 010] 8]18] 30) 4.5 4.0 
43 | 9.74 436] 19] 9.82 435] 28| 0.17 564] 9.92 002 8 17 40] 6.0 5.3 
44 | 9.74 455) 19] 9.82 462] 37 | 0.17 538] 9.91 993/ 9 }i6] 50] 7.5 6.7 
46 | 0:74 403] 19| 9:82 517| 28| o:17 483] 9:91 976] 2114 
46 | 9.74 49: 9.82 51 91 976] § 
pera bee paper eet ae 
48 | 9.74 531 .82 571 959] 9 }12 a lhion, liam 
49 | 9.74 549| 18] 9.82 599 221 O.17 40:1) 9.01 B60) BAI, | 2P Pe 128 
50 | 9.74 568 9.82 626), | 0.17 374] 9.91 942] © |io} j] 1.6 1.5 1.7 
51 | 9.74 587| 19} 9.82 653] 27 | 0.17 347] 9.91 934] 8] of 5] 4.7 4.5 5.1 
52 | 9.74 606] 19} 9.82 681] 28| 0.17 319] 9.91 925/9] 8] 3] 7.8 7.5 8.4 
53 | 9.74 625} 19} 9.82 708] 27 | 0.17 292] 9.91 917 8} 7] 4] 10.9 10.5 11.8 
54 | 9.74 644 y 9.82 735 ae 0.17 265] 9.91 908 : _6] 5 a ee tee 
55 | 9.74 662) | | 9.82 762) . . | 0.17 238] 9.91 900] |} 51 6) 50°9 49°5 21.9 
56 | 9.74 681| 19 | 9.82 790/ 38 | 0.17 210] 9.91 891] 9} 4] 7] 53°3 552 35/3 
57 | 9.74 700| 19] 9.82 817] 27 | 0.17 183] 9.91 883 S131 8l 64 255 
58 | 9.74 719] 19} 9.82 844 au 0.17 156] 9.91 874| 3} 2} 9 
59 | 9.74 737| 18 9.82 871 34 | 0.17 129] 9.91 866) 8) 1] 
60 | 9.74 756| ~~ | 9.82 899] ~~ | 0.17 101] 9.91 857| "| 0 
See Coss | dati. Oot led: te Dan i Sine | de P. P. 
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LOGARITHMS OF THE FUNCTIONS (Continued) 





















34° (214°) 
’ 
0] 9. i : 
1] 9. ; i 9.91 849 
219. : : 9.91 840 
3 | 9.74 812] 18 | 9.82 980] 27 | 0.17 020] 9.91 832 
4 | 9.74 831] 19 | 9.83 008] 28} 0.16 992] 9.91 823 
3 | 9.74 850| 1° |9.83 035] 7” |0.16 968| 9.91 S15 
6 | 9.74 868] 18 | 9.83 062] 27 | 0.16 938] 9.91 806 
7 | 9.74 887] 19 | 9.83 089] 27 | 0.16 911] 9.91 798 
8 | 9.74 906] 19 | 9.83 117] 28 | 0.16 883] 9.91 789 
_9 | 9.74 924] 18 | 9.83 144] 27 | 0.16 856] 9.91 781 
10 | 9.74 94: 9.83 171 0.16 829] 9.91 772 
11 | 9.7 9.83 198] 27 | 0.16 802] 9.91 763 
12 | 9.7 9.83 225] 37 0.16 778] 9.91 755 
13 lew, 9.83 252| 27 | 0.16 748] 9.91 746 
14 | 9.7 9.83 280| 35 | 0.16 720] 9.91 738 
15 | 9.7 9.83 307 0.16 693] 9.91 729 
16 | 9.7 9.83 334 it 0.16 666] 9.91 720 
17 | 9.7 9.83 361 z 0.16 639] 9.91 712 
18 | 9.7 9.83 388 ae 0.16 612] 9.91 703 
19 | 9.7 9.83 415] 37 | 0.16 585] 9.91 695 
20 | 9. ‘ -16 558] 9.91 686 
a1 | 97 9.83 470| 28 | 0:16 330] 9.91 677 
22 | 9.75 165 We 9.83 497] 27 | 0.16 503] 9.91 669 
23 | 9.75 184 ie 9.83 524| 27 | 0.16 476] 9.91 660 
24 | 9.75 202) 18 | 9.83 551| 37 | 0.16 449] 9.91 651 
25 | 9.75 221] |. | 9.83 578 0.16 422| 9.91 643 
26 | 9.75 239 9.83 605| 27 | 0.16 395] 9.91 634 
27 | 9.75 258] 19 | 9.83 632) 27 | 0.16 368] 9.91 625 
28 | 9.75 276 18 | 9.83 659| 27 | 0.16 341} 9.91 617 
29 | 9.75 294) 18 | 9.83 686 a7 0.16 314] 9.91 608 
80 | 9.75 313 9.83 713 0.16 287| 9.91 599 
31 | 9.75 331} 18 | 9.83 740] 27 | 0.16 260] 9.91 591 
32 | 9.75 350 fd 9.83 768] 28 | 0.16 232! 9.91 582 
33 | 9.75 368} 18 | 9.83 795] 27 | 0.16 205] 9.91 573 
34 | 9.75 386 on 9.83 822 Fa 0.16 178] 9.91 565 
35 | 9.75 405 9.83 849| >” | 0.16 151] 9.91 556 
36 | 9.75 423 ic 9.83 876] 27 | 0.16 124] 9.91 547 
37 | 9.75 441/ 18 | 9.83 903 27 | 0.16 097] 9.91 538 
38 | 9.75 459 9.83 930] 27 | 0.16 070] 9.9 
39 | 9.7 9.83 957| 27 | 0.16 043] 9.9 
ret 9:84 O11| 27 | o.18 9891 9:9 
42 9.84 038] 27 | 0.15 962] 9.9 
43 9.84 065| 27 | 0.15 935] 9.9 
44 9.84 092} 37 | 0.15 908] 9.9 
45 9.84 119 “0.15 881] 9.9 
46 9.84 146] 27 | 0.15 854] 9.9 
i $5 oar | 813 8188 

: 9.9 
49° 9.84 227| 27 | 0.15 773] 9.9 
50 9.84 254 0.15 746] 9.9 
61 9.84 280] 26 | 0.15 720] 9.9 
52 9.84 307 ze 0.15 693] 9.9 
53 9.84 334| 27 | 0.15 666) 9.9 
54 9.84 361) 27 | 0.15 639] 9.9 
55 9.84 388] 5” | 0.15 612] 9.9 
56 9.84 415| 37 | 0.15 585} 9.9 
7 9.84 442| 27 | 0.15 553] 9. 


0.15 504 
0.15 477 
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LOGARITHMS OF THE FUNCTIONS (Continued) 

















35° (215°) (324°) 144° 

’ | L. Sin. | d. | L. Tan. '|e.d.| L. Cot. | L. Cos. | d. PP 

0 | 9.75 859 ; 0.15 477| 9.91 336 

1 | 9.75 877 (84 55 0.15 450] 9.91 328] 8 “ 97 26 18 
2 | 9.75 895 : 0.15 424| 9.91 319] 9 1] 04 04 08 
3 | 9.75 913 : 0.15 397] 9.91 310] 2 23 09 09 086 
4 | 9.75 931 ; 0.15 370] 9.91 301 : 56] 3] 1.4 13 09 
5 | 9.75 949 9. 0.15 343] 9.91 292 4. 18 17 12 
6 | 9.75 967 9. 0.15 316] 9.91 283] 9 5] 22 22 1.5 
7 | 9.75 985 9. 0.15 289] 9.91 274] 9 [53] 6| 2.7 26 1.8 
8 | 9.76 003 9. 0.15 262] 9.91 266] 8 “Al 22- 80) Sar 
9 | 9.76 021 9.84 0.15 236] 9.91 257 3k 8| 36 35 24 
10 | 9.76 039 9.84 0.15 209] 9.91 248 9) 4.0 3.9 2.7 
11 | 9.76 057 9.84 0.15 182] 9.91 239] 9 |j4g}10) 4.5 43 3.0 
12 | 9.76 075 9.84 0.15 155] 9.91 230] 9 |48]20] 9.0 8.7 6.0 
13 | 9.76 093 9.84 0.15 128] 9.91 221] 9 |47|30] 13.5 13.0 9.0 
14 | 9.76 111 9.84 0.15 101] 9.91 212 3 [46}40 18.0 17.3 12.0 
15 | 9.76 129 9.84 0.15 075| 9.91 203] ~ |45]901 22.5 21.7 15.0 
16 | 9.76 146 9.84 0.15 048] 9.91 194] 9 2 

17 | 9.76 164 9.84 0.15 021] 9.91 185] 9 17 10 9 8 
18 | 9.76 182 9.85 0.14 994] 9.91 176] 9 1] 0.3 0.2 0.2 0.1 
19 | 9.76 200] 18 | 9.8 O.141967 901 167) Spa 2) gp -On0-d 07 08 
20 | 9.76 218 9.8 0.14 941| 9.91 158 4| 1107 06 08 
21 | 9.76 236 9.8 0.14 914] 9.91 149] 9 pee tay 
22 | 9.76 253 9.8. 0.14 887] 9.91 141] 8 5} 1.4 0.8 0.8 0.7 
23 | 9.76 271 9.8 0.14 860] 9.91 132] 9 6} 1.7 1.0 0.9 0.8 
24 | 9.76 289 9.8 0.14 834] 9.91 123]? )36)-7) (2-0:1-2 1.0 09 
55 | 9.76 307 9.8 0.14 807| 9.91 114 9} 2615 1412 
26 | 9.76 324 9.8. 0.14 780] 9.91 105] 9 . 
27 | 9.76 342 9.8. 0.14 753] 9.91 096] 9 |33}10} 2.8 1.7 1.5 1, 
28 | 9.76 360 9.8. 0.14 727] 9.91 087} 9 |32}20} 5.7 3.3 3.0 2.7 
29 | 9.76 378] 18 | 9.8 0114 700]'9:91 073), 9 BIRO) 2-8 5.0 4-5 £0 
30 | 9.76 395 9.8 0.14 673] 9.91 069 © [30150] 14°09 83 75 67 
31 | 9.76 413 9.8. 0.14 646] 9.91 060] 9 ie SG 

32! 9.76 431 9.8 0.14 620] 9.91 051| 9 jos] 
33 | 9.76 448 9.8 0.14 593] 9.91 042| 2 

34 | 9.76 466 9.8 0.14 566] 9.91 033 A parte 

35 | 9.76 484 9.8 0.14 540} 9.91 023 Jah ee 
36 | 9.76 501 9.85 487 0.14 513] 9.91 014 - 27 = 36 
37 | 9.76 519 9.85 514 0.14 486] 9.91 005} 2 O] 44 4613 
38 | 9.76 537 9.85 540 0.14 460] 9.90 996] 3 W039 
39 | 9.76 554 9.8 0.14 433] 9.90 987] 2 2 68 65 
40 | 9.76 572 9.8 0.14 406] 9.90 978 4| 9-4 9.1 
41 | 9.76 590 9.85 620 0.14 380] 9.90 969 : 5| 12.2 11.7 
42 | 9.76 607 9.85 647 0.14 353] 9.90 960] 3 g| 14.8 14.3 
43 | 9.76 625 9.85 674 0.14 326] 9.90 951 7| 17.6 16.9 
44 | 9.76 642 9.85 700 0.14 300| 9.90 942 ss g| 20.2 19.5 
45 | 9.76 660 98 0.14 273] 9.90 933| Ot aa eee. 
46 | 9.76 677 9.8. 0.14 246] 9.90 924 Opec 3 

47 | 9.76 695 9.8. 0.14 220] 9.90 915| 9 

48 | 9.76 712 9.8 0.14 193] 9.90 906|_2 9 9 
49 | 9.76 730 9.8 0.14 166] 9.90 896 ae a7 
50 | 9.76 747 9.85 0.14 140] 9.90 887 0} is or ak 
51 | 9.76 765 9.8 0.14 113] 9.90 878] 9] 9 i) lice eebate 
52 | 9.76 782 9.8 0.14 087| 9.90 869 BPE P2| le cbr 
53 | 9.76 800 9.8 0.14 060] 9.90 860 7) ) 3 tae eee 
54 | 9.76 817 9.8 0.14 033] 9.90 851| 9] 6] 4) 33°2 13°9 
55 | 9.76 835 9.8. 0.14 007| 9.90 842 5} 65) 165 «159 
66 | 9.76 852 9.8 0.13 980] 9.90 832/29} 4 6] 195 18/8 
57 | 9.76 870 5 0.13 954] 9.90 823 3 7) 995 91.7 
58 | 9.76 887 0.13 927] 9.90 814] 9} 2 8) 555 24/6 
59 | 9.76 904 0.13 900] 9.90 805} 9} 1) 9 

60 | 9.76 922 0.13 874] 9.90 796] * | 0 

"| L. Cos. Neha Tans (STA Sin. Idi! P.P. 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
87° (217°) (322°) 142° 


* | L. Sin. | d. | L. Tan. |c.d.} L. Cot. |) L. Cos. jd. |’ Pee 

0 | 9.77 946 9.87 711 0.12 289] 9.90 235]. . |6o 

1 | 9.77 963] 17 | 9.87 738] 27 | 0.12 262] 9.90 225]19 |59 “ 27 26 

2 | 9.77 980| 17 | 9.87 764] 26 | 0.12 236] 9.90 216]. 9 158 1] O04 0.4 

3 | 9.77 997| 17 | 9.87 790] 26 | 0.12 210] 9.90 206}49 J57 2} 0.9 0.9 

4 | 9.78013 i 9.87 817 at 0.12 183] 9.90 197 12 56 3 ie nd 

5 | 9.78 030 9.87 843 0.12 157] 9.90 187]. 155 : ; 

6 | 9.78 047| 17 | 9.87 869] 26 | 0.12 131] 9.90 178], 9 |54] 5) 2.22.2 

7 | 9.78 063] 16 | 9.87 894] 26 | 0.12 105] 9.90 168]49 |53 6} 2.7 2.6; 

- 8] 9.78 080} 17 | 9.87 922] 27 | 0.12 078] 9.90 159] 9 [52 7) 3.2 3.0 

9 | 9.78 097 Ve 9.87 948 a8 0.12 052] 9.90 149 is 51 . a6 3 
i0 | 9.78 113 9.87 974 0.12 026] 9.90 139} , 150 : ‘ 
11 | 9.78 130] 17 } 9.88 000] 26 | 0.12 000} 9.90 130], 9 j49] 10) 45 4.3 
12 | 9.78 147| 17 | 9.88 027| 27 | 0.11 973] 9.90 120] J48] 20) 9.0 8.7 
13 | 9.78 163] 16 | 9.88 053] 26 | 0.11 947] 9.90 111],9 [47] 30) 18.5 13.0 
14 | 9.78 180 iu 9.88 079 ee 0.11 921] 9.90 101 2 46 me gB0 ae 
15 | 9.78 197 9.88 105 0.11 895] 9.90 091} ~ [45 te oy : 
16 | 9.78 213] 16 | 9.88 131] 26] 0.11 869] 9.90 082]. 9 |44 17 «16 
17 | 9.78 230| 17 | 9.88 158] 27 | 0.11 842] 9.90 072]10 |4s 1) 03 03 
18 | 9.78 246] 16 | 9.88 184] 26] 0.11 816] 9.90 063],9 42] 2] 0.6 0.5 
19 | 9.78 263 e 9.88 210 ae 0.11 790] 9.90 053 be 41 3} 0.8 ae 
20 | 9.78 280] _” | 9.88236) >? | 0.11 764| 9.90 043] , fao) 94] 21 L- 
21 | 9.78 296] 16 | 9.88 262] 26 | 0.11 738] 9.90 034]. 9 139 5} 14 1.8 
22 | 9.78 313] 17 | 9.88 289] 27 | 0.11 711] 9.90 024]19 [38 Cl) atacand 8 
23 | 9.78 329] 16 | 9.88 315] 26] 0.11 684] 9.90 014]! |37 7|/ 20 1.9 
24 | 9.78 346 ig 9.88 341 ae 0.11 659] 9.90 008 Mi 36 8] 23 2.1 
25 | 9.78 362 9.88 367 0.11 633] 9.89 905|.. [a5] %| 2:8 24 
26 | 9.78 379| 17 | 9.88 393] 26 | 0.11 607] 9.89 985{10 [34] 10] 2.8 2.7 
27 | 9.78 395] 16 | 9.88 420] 27 | 0.11 580) 9.89 976}. 9 |33] 20) 5.7 5.3 
28 | 9.78 412] 17 | 9.88 446] 26 | 0.11 554] 9.89 966]10 |32] 30] 85 8.0 
29 | 9.78 428 i 9.88 472 ae 0.11 528] 9.89 956 #0 31] 40} 11.3 10.7 
30 | 9.78 445 9.88 498 0.11 502 9.89 947|,.° [go] 501 14.2 18. 
31 | 9.78 461] 16 | 9.88 524] 26 | 0.11 476] 9.89 937]19 |29 ” 10 9 
32 | 9.78 478] 17 | 9.88 550] 26] 0.11 450] 9.89 927]10 fos 1] 0.2 0.2 
83 | 9.78 494] 16 | 9.88 577] 27 | 0.11 423] 9.89 918},3 [27 210.3 03 
34 | 9.78 510 i 9.88 603 oH 0.11 397] 9.89 908 io 6 310.5 0.4 
35 | 9.78 527 9.88 629 0.11 371] 9.89 898], ~ [25 4) 0.7 0.6 
36 | 9.78 543] 16 | 9.88 655] 26 | 0.11 345] 9.89 gss]!0 [24 5} 0.8 0.8 
87 | 9.78 560] 17 | 9.88 681] 26 | 0.11 319] 9.89 879]. 9 23 6] 1.0 0.9 
38 | 9.78 576| 16 | 9.88 707| 26 | 0.11 293] 9.89 869]10 Jo2 7| 1.21.0 
39 | 9.78 592 ‘g 9.88 733 4 0.11 267] 9.89 859 48 21 81138 1.2 
40 | 9.78 609 9.88 759 0.11 241] 9.89 849] ~ {20 9) 1.5 1.4 
41 | 9.78 625] 16 | 9.88 786] 27 | 0.11 214] 9.89 840] 9 |19 10] 1.7 1.5 
42 | 9.78 6421 17 | 9.88 812] 26] 0.11 188] 9.89 830]49 jis] 20] 3.3. 3.0 
43 | 9.78 658] 16 | 9.88 838] 26 | 0.11 162] 9.89 820]10 [17 30] 5.0 4.5 
44 | 9.78 674 iC 9.88 864 oe 0.11 136] 9.89 810 He [16 40] 6.7 6.0 
45 | 9.78 691 9.88 890 0.11 110] 9.89 801], ~ }15 50] 8.3 7.5 
46 | 9.78 707} 16 | 9.88 916] 26] 0.11 084] 9.89 79110 I14. 
47 | 9.78 723] 16 | 9.88 942] 26 | 0.11 058] 9.89 781]10 |13 
48 | 9.78 739] 16 | 9.88 968] 26 | 0.11 032] 9.89 771|29 |12 io = 10 
49 | 9.78 756 i 9.88 994 oe 0.11 006] 9.89 761]10 }11 27 ©=.26 
50 | 9.78 772 9.89 020 0.10 980] 9.89 752],- fio] =O] pa 6g 
51 | 9.78 788] 16 | 9.89 046] 26 | 0.10 954] 9.89 742]10 | 9 41 3/9 
52 | 9.78 805| 17 | 9.89 073] 27 | 0.10 927] 9.89 732|19| 8] 2) 6s 65 
53 | 9.78 821] 16 | 9.89 099] 26| 0.10 901] 9.89 722/19] 7} 31 o4 of 
54 | 9.78 837) 18 | 9.89 125] 26 | 0.10 876] 9.80 712]10 | 6| 4) 12.2 11:7 
55 | 9.78 853 9.89 151 0.10 849] 9.89 702 5B] = g| 14.8 14.3 
56 | 9.78 869] 16 | 9.89 177| 26! 0.10 823] 9.89 693].9 | 4 7] 17.6 16.9 
57 | 9.78 886] 17 | 9.89 203] 26] 0.10 797] 9.89 683]10 | 3 g| 20.2 19.5 
58 | 9.78 902] 16 | 9.89 299] 26 | 0.10 771] 9.89 673 2 9} 22-9 22.1 
59 | 9.78 918] 18 | 9.89 255] 28 | 0.10 745] 9.89 663/10 | 1] 49] 25.6 24.7 
60 | 9.78 934 9.89 281 0.10 719] 9.89 653 0 

‘ | L. Cos. |. d. | L. Cot. |e.d.| L. Tan. | L. Sin. Id. 1’ Pap 
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LOGARITHMS OF THE FUNCTIONS (Continued) 


38° (218°) 


| 4. Sin. | a. | L. Tan. [e.d.| L. Cot. | L. Cos. | d. P. P. 
0 | 9.78 934] |, | 9.89 281] , | 0.10 719] 9.89 653}, , ”“ 26 25 
1 | 9.78 950) 18 | 9.89 307| 28 | 0.10 693] 9.89 643] 10 |p 1] 04 O4 
2 | 9.78 967| 17 | 9.89 333) 26 | 0.10 667] 9.89 633/10 |5 2} 09 08 
3 | 9.78 983] 18 | 9.89 359] 26 | 0.10 641) 9.89 624] 3 3] Pets yee 
4 | 9.78 999) 18 | 9.89 385] 28 | 0.10 615} 9.89 614] 10 Al 17a maz, 
5 | 9.79 015] 5, | 9. 9g | 0-10 589] 9.89 604], 5] 2.2 21 
6 | 9.79 031} 18 | 9. 26 | 0.10 563] 9.89 594) 10 6| 26 2.5 
7 | 9.79 047| 16 | 9. 26 | 0.10 537} 9.89 584)7° 7| 3.0 2.9 
8 | 9.79 063} 18 | 9. 26 | 0.10 511] 9.89 574)10 8] 13:50 138 
2 | 9.79 079] 18 | 9. 36 [0.10 485] 9.89 564]1° 9] 39 3.8 
10 | 9.79 095] |, | 9. 9g | 0-10 459] 9.89 554); 9 10} 43 4.2 
11 | 9.79 111) 18 | 9. 36 | 0.10 433] 9.89 544]10 20] 8.7 8.3 
12 | 9.79 128) 17 | 9. 36 | 0.10 407} 9.89 534]10 30| 13.0 12.5 
13 | 9.79 144| 78 | 9. 26 | 0.10 381] 9.89 524) 10 40| 17.3. 16.7 
14 | 9.79 160] 18 | 9. 26 | 0.10 355] 9.89 514|10 50| 21.7 20.8 
15 | 9.79 176] 5, | 9. 9g | 0-10 329] 9.89 504] oy" 178 Gh ats, 
26 | 9.79 192] 18 | 9. 36 | 0.10 303] 9.89 495] 2 1] 0.3 '* O39) 02 
17 | 9.79 208] 18 | 9. 26 | 0.10 277] 9.89 485 2} 06 06 0.5 
18 | 9.79 224) 18 | 9. 6 | 0.10 251] 9.89 475|10 3} 08 O08 08 
19 | 9.79 240] 16 | 9. a 0.10 225] 9.89 465 0 4) 41 ed SeeTeO 
20 | 9.79 256] 14 | 9. 9g | 0-10 199] 9.89 455], 9 5| 1.408 1130) he 
21 | 9.79 272] 16 | 9. 26 | 0.10 173] 9.89 445|10 6) 1:70 ee bees 
22 | 9.79 288] 18 | 9. 26 | 0.10 147| 9.89 435|10 7] 20 19 18 
23 | 9.79 304| 18 | 9. 36 | 0.10 121] 9.89 425|10 8} 23 2.1 20 
24 | 9.79 319] 12 | 9. 36 |_0.10 095} 9.89 415/10 9] 26 24 22 
25 | 9.79 335] 54 | 9. 9g | 0-10 069} 9.89 405), |35]10] 28 2.7 2.5 
26 | 9.79 351] 18 | 9. 36 | 0.10 043} 9.89 395]10 [34}20| 5.7 5.3 5.0 
27 | 9.79 367] 18 | 9. 36 | 0.10 017} 9.89 385 i 33130] 8.5 8.0 7.5 
28 | 9.79 383] 18 | 9. 36 | 0.09 991} 9.89 375/19 [32140] 11.3 10.7 10.0 
29 | 9.79 399] 18 | 9. 36 | 0.09 965] 9.89 364]17 [31]50] 14.2 13.3. 12.5 
80 | 9.79 415] 5 | 9. og | 0.09 939] 9.89 354}, “" 11 #10 9 
31 | 9.79 431] 18 | 9. 23 | 0.09 914] 9.89 344/10 02 02 02 
32 | 9.79 447] 18 | 9. 26 | 0.09 888} 9.89 334/10 . 0.4) O88) oO 
33 | 9.79 463} 18 | 9. 3h | 0.09 862] 9.89 324}10 06 0.5 O04 
34 | 9.79 478] 1? | 9. 36 | 0.09 836] 9.89 314}10 0.7 07 06 
B5 | 9.79 494 “puke 96 | 0.09 S10] 9.89 304] |, 0.9 O8 O08 
36 | 9.79 510] 18 | 9. 26 | 0.09 784} 9.89 204/10 11 1.0 09 
37 | 9.79 526| 18 | 9. 2f | 0.09 758] 9.89 28410 1,35 +1329 P10 
38 | 9.79 542) 12 | 9 36 | 0.09 732} 9.89 274]10 1.5 130! 12 
39 | 9.79 558] 18 | 9 36 [0.09 706] 9.89 26410 Ja1 1:6et5) ne 
40 | 9.79 573] 1, | 9 9 | 0-09 680] 9.89 254), 20/10] 1.8 1.7 1.5 
41 | 9.79 589] 18 | 9 28 | 0.09 654| 9.89 244/19 lig}20] 3.7 3.3 3.0 
42 | 9.79 605] 18 | 9 36 | 0.09 629] 9.89 233117 [18)30| 5.5 5.0 4.5 
43 | 9.79 621] 18 | 9. 36 | 0.09 603] 9.89 223/19 117140] 7.3 6.7 6.0 
44 | 9.79 636] 1? | 9 36 | 0:09 577] 9.89 213/10 |16)50|_ 9.2 8.37.5 
45 9.79 652 ad Re 96 | 0.09 551] 9.89 203], 
47 | 9:79 684| 18 | 9:90 501] 28| o:09 499] 9:80 183]10 10 10 9 
: 15 | 9° 26\ 0 : 10 26 25 26 
48 | 9.79 699] 12 | 9. 36 | 0-09 473] 9.89 173)10 
49 | 9.79 716 16 9. 25 0.09 447] 9.89 162 At} } 13 12 14 
50 | 9.79731] 5. | 9. 26 | 0-09 422] 9.89 152}, jto] 9} 3.9 38 4.3 
51 | 9.79 746) 12 | 9. 36 | 0-09 396] 9.89 142 10} 9] 3} 65 62 7.2 
52 | 9.79 762] 18 | 9. 36 | 0.09 370] 9.89 132 10} 3] 4] 9.1 88 10.1 
53 | 9.79 778) 18 | 9. 36 | 0.09 344] 9.89 122 10} 7] =] 11.7 11.2 13.0 
54 | 9.79 793) 12 | 9. 26 | 0.09 318] 9.89 112 6l 6 o ao He 
55 | 9.79 809 9. 0.09 292] 9.89 101 Ja al ae . ; 
56 | 9.79 825] 16 | 9. 26 | 0.09 266] 9.89 091|10 | 4] § vai 4 
57 | 9.79 840] 15 | 9, 25 | 0.09 241) 9.80 081|10 | 3} of 22-5 3h2 286 
58 | 9.79 856 18 36 | 0.09 213) 9.89 O71 10} oho 7+ Bel aa 
59 | 9.79 872| 18 36 | 0.09 189] 9.89 060/12 | 1 
60 | 9.79 887) | 9.90 837 0.09 163] 9.89 050 0 
’ LL. Cos. | d. | L. Cot. je.d.| L. Tan. | L. Sin. | d.}’ Pap 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
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83 











L. Sin. 











d. 





(230°) 50° 


0] 9.79 887 9.90 837 0.09 163] 9.89 050]. . |60 ” 96 25 
1} 9.79 903} 16 | 9.90 863] 26 | 0.09 137] 9.89 040|10 I59 1] 04 04 
2] 9.79 918] 15 | 9.90 go] 26 | 0.09 111] 9.89 030]10 I58 2) 09 0.8 
3] 9.79 934] 16 | 9.90 914] 25 | 0.09 086! 9.89 020]10 157 Sif (es mee 
4} 9.79 950 ie 9.90 940 oa 0.09 060] 9.89 009 i 56 AND eel r 
5 | 9.79 965 9.90 966 6.09 034] 9.88999] 155] 5] 2.2 21 
81 9.79 981| 16 | 9.90 999] 26 | 0.09 O08] 9.88 989|19 |54 6} 26 2.5 
71 9.79 996| 15 | 9.91 018] 26 | 0.08 9821 9.88 978]11 [53 71310) na2i9 
8] 9.80 012| 16 | 9.91 043] 2° | 0.08 957] 9.88 96s8}19 |52 SINESia) ness 
9.80 027 Me 9.91 069 ae 0.08 931] 9.88 95819 51 2) 
9.80 043 9.91 095 0.08 905 5 10} 43 4.2 
9.80 058] 15 | 9.91 121] 26 | 0.08 879 20I) 18i7%, aaSS 
9.80 074] 16 | 9.91 147] 26 | 0.08 853 30] 13.0 12.5 
9.80 089] 15 | 9.91 172, 29 | 0.08 828 40] 17.3. 16.7 
9.80 105 te 9.91 198 Be 0.08 802 50| 21.7 20.8 
9.80 120 9.91 224 0.08 776 “ 16 15 
9.80 136] 16 | 9.91 250) 26 | 0.08 750 tI OFS ea O82 
9.80 151] 15 | 9.91 276} 26 | 0.08 724 ON Ost OE 
9.80 166} 19 | 9.91 301] 25 | 0.08 699 3] 08 08 
9.80 182 i 9.91 327 oe 0.08 673 Al Mite) 
9.80 197 9.91 353] ~” | 0.08 647 Al Ake) Te 
9.80 213] 16 | 9.91 379] 26 | 0.08 621 Cl ENG sats 
9.80 228] 15 } 9.91 404] 25 | 0.08 596 Z\P Eo se irs 
9.80 244] 16 | 9.91 430] 26 | 0.08 570 5] eee 
9.80 259 He 9.91 456 ae 0.08 544 9] 24 22 
9.80 274 9.91 482 0.08 518 10] 2.7 2.5 
9.80 290] 16 | 9.91 507] 2° | 0.08 493 20] 5.3 5.0 
9.80 305} 15 | 9.91 533] 26 | 0.08 467 30] 8.0 7.5 
9.80 320} 15 | 9.91 559] 26} 0.08 441 40| 10.7 10.0 
9.80 336 i 9.91 585 Ed 0.08 415 50] 13.2 12.5 
9.80 351] .- | 9.91 610 0.08 390 ”" 11 10 
9.80 366] 12 | 9.91 636] 26 | 0.08 364 1] 02 02 
9.80 382] 16 | 9.91 662] 26 | 0.08 338 2) 0.4 0.3 
9.80 397] 15 | 9.91 688} 26 | 0.08 312 3/ 0.6 0.5 
9.80 412 B 9.91 713 ae 0.08 287 4| 0.7 0.7 
9.80 428 9.91 739 0.08 261 5] 0.9 0.8 
9.80 443] 15 | 9.91 765] 26 | 0.08 235 6} 1.1 1.0 
9.80 458] 19 | 9.91 791] 26 | 0.08 209 fd| ee ik 
9.80 473] 15 | 9.91 816] 29 | 0.08 184 8] 1.5 1.3 
9.80 489 ys 9.91 842 23 0.08 158 9} 16 1.5 
9.80 504 9.91 868 0.08 132 10] 1.8 1.7 
9.80 519] 15 | 9.91 893] 2° | 0.08 107 20| 3.7 3.3 
9.80 534 15 | 9.91 919] 26 | 0.08 081 30] 5.5 5.0 
9.80 550] 16 | 9.91 945] 26 | 0.08 055 40| 7.3 6.7 
9.80 565 1 9.91 971 oe 0.08 029 50| 9.2 8.3 
9.80 580 9.91 996 0.08 004 Pah Se Pee 
9.80 595} 15 | 9.92 022! 26 | 0.07 978 
9.80 610| 45 | 9.92 048] 26 | 0.07 952 110 il 
9.80 624| 19 | 9.92 073] 2° | 0.07 927 26 «625 
9.80 641 is 9.92 099 2S 0.07 901 Oe deere 
9.80 656 9.92 125 0.07 875 pl uobana4 
9.80 671| 15 | 9.92 150] 25 | 0.07 850 OL (al 8.0108. 
9.8 15} 9.9 8} fg] 83 7.9 
9.8 9.9 7 5| 10.6 10.2 
9.8 9.9 6} "| gl 13:0.12.5 
i 9.9 5 15.4 14.8 
a 99 al Pliage rT 
9. : 3] * g| 20.1 19.3 
9. 2] 49] 22-8 21.6 
: 5 2 1] 44] 24.8 23.9 
9.80 807| 1° 19.92 381| 7° |-0.07 619| 9.88 428 0 





LOGARITHMS OF THE FUNCTIONS (Continued) 
40° (220°) (319°) 139° 



















































































oy Le sinal| d. ) Lokban. \c.dueCotapilaCos: Povey 

0 | 9.50 807 9.92 381), | 0.07 619] 9.88 425 726 25 

1 | 9.80 822] 15] 9.92 407) 28/ 0.07 593] 9.88 415 ily 0.4 cold 

2 | 9.80 837] 15] 9.92 433 a 0.07 567] 9.88 404 2} 0.9 0.8 

3 | 9.80 852] 15] 9.92 458] 25| 0.07 542] 9.88 394 Sit 10S) peat 

4 | 9.80 867 ug 9.92 484 os 0.07 516] 9.88 383 ZN vier i 

5 | 9.80 882 9.92 510| 5. | 0.07 490] 9.88 372 5) 2.2.24 

6 | 9.80 897| 15] 9.92 535] 25| 0.07 465] 9.88 362 6] 2.6, 2.5 

7 | 9.80 912) 19] 9.99 561 ze 0.07 439] 9.88 3512 AL Oe BS 

8 | 9.80 927] 15] 9.92 587 oe 0.07 413] 9.88 340 Sip 365) eases 

9 | 9.80 942 i 9.92 612 on 0.07 388] 9.88 330 Oy) ORO) ELE: 
10 | 9.80 957 9.92 638 0.07 362| 9.88 319 10|) :4:Semue4e2 
11 | 9.80 972| 15} 9.92 663) 25] 0.07 337] 9.88 308 20| - 8:7. ped 
12 | 9.80 987| 15] 9.92 689 ae 0.07 311] 9.88 298 30) 13.0 12.5 
13 | 9.81 002) 13} 9.92 715] 38 | 0.07 285] 9.88 287 40| 17.3 16.7 
14 | 9.81 017 iE 9.92 740 oe 0.07 260] 9.88 276 50| 21.7 20.8 
15 | 9.81 032 9.92 766] .. | 0.07 234] 9.88 266 ae ey. 
16 | 9.81 047) 15} 9.92 792| 28 | 0.07 208] 9.88 255 1] 02 02 
17 | 9.81 061) 14} 9.92 817| 25 | 0.07 183] 9.88 244 al Oo O68 
18 | 9.81 076 ie 9.92 843) 58 | 0.07 157] 9.88 234 31 O08 0.7 
19 | 9.81 091| }?| 9.92 868 ae 0.07 132] 9.88 223 4\) 410. sn 0lg 
20 | 9.81 106| 2] 9.92 894) <. | 0.07 106] 9.88 212 5| 1.2 1.2 
21 | 9.81 121] 15] 9.92 920) 38| 0.07 080} 9.88 201 Ferien aig 
22 | 9.81 136) 15] 9.92 945) 25| 0.07 055] 9.88 191 71s 616 
23 | 9.81 151) 15] 9.92 971) 26| 0.07 029] 9.88 180 sl 2:0 1.9 
24 | 9.81 166) 17] 9.92 996 33 | 0.07 004] 9.88 169 9| 2:2 2.1 
25 | 9.81 180 9.93 022 0.06 978] 9.88 158 101 2.5 23 
26 | 9.81 195] 15] 9.93 048] 26) 0.06 952] 9.88 148 201 50 4.7 
27 | 9.81 210] 15] 9.93 073) 25| 0.06 927] 9.88 137 301 75 7.0 
28 | 9.81 225) 15] 9.93 099) 26 | 0.06 901] 9.88 126 40| 10:0 9:3 
29 | 9.81 240 HA 9.93 124 ae 0.06 876] 9.88 115 50| 12.5 11.7 
30 | 9.81 254 9.93 150 0.06 850] 9.88 105 Mera rs 

31 | 9.81 269| 15] 9.93 175) 25| 0.06 825] 9.88 094 wees 

32 | 9.81 284| 15] 9.93 201| 26} 0.06 799] 9.88 083 ; Roe 

33 | 9.81 299] 15] 9.93 227] 26 | 0.06 773] 9.88 072 ally aaeals 

34 | 9.81 314 a 9.93 252 ae 0.06 748| 9.88 061 ALR a 

35 | 9.81 328 9.93 278 0.06 722} 9.88 051 Pl ears 

36 | 9.81 343] 15] 9.93 303] 25! 0.06 697] 9.88 040 ARE Ss 

37 | 9.81 358] 15] 9.93 329] 26 | 0.06 671] 9.88 029 : 1g iG 

38 | 9.81 372] 14] 9.93 354) 25| 0.06 646] 9.88 018 a ee 

39 | 9.81 387 ie 9.93 380 a 0.06 620] 9.88 007 ees 

40 | 9.81 402 9.93 406] 5. | 0.06 594] 9.87 996 ‘gl cael 

41 | 9.81 417] 15] 9.93 431] 25| 0.06 569] 9.87 985 eaaiegne 

42 | 9.81 431| 14] 9.93 457) 26| 0.06 543] 9.87 975 Solauew 

43 | 9.81 446| 15] 9.93 482) 25| 0.06 518] 9.87 964 I6 lives aie 

44] 9.81 461 A 9.93 508 ee 0.06 492| 9.87 953 sulin Oe 

45 19.81 475 9.93 533 0.06 467] 9.87 942 ogre 

46 | 9.81 490] 15] 9.93 559) 26 | 0.06 441] 9.87 931 a a 
47 | 9.81 505) 15] 9.93 584| 25| 0.06 416] 9.87 920 11 «610 ~=— 10 
48 | 9.81 519) 14] 9.93 610) 26| 0.06 390) 9.87 909 26 26 25 
49 | 9.81 534) 12] 9.93 636 26 | 0.06 364] 9.87 898 Oi a3 4 
50 | 9.81 549| -°| 9.93 661| ~° | 0.06 339] 9.87 887 it) ea rae 
51 | 9.81 563) 14] 9.93 687] 26 | 0.06 313] 9.87 877 2) 59° 65) 62 
52 | 9.81 578/ 15] 9.93 712] 25| 0.06 288] 9.87 866 3] 33 O11 88 
53 | 9.81 592) 14] 9.93 738] 26 | 0.06 262] 9.87 855 4) 06 117 112 
54 | 9.81 607| 13} 9.93 763| 3° | 0.06 237] 9.87 844 5] 13:0 143 13:8 
55 | 9.81 622 9.93 789| ~- | 0.06 211] 9.87 833 6) 15.4 16.9 16.2 
56 | 9.81 636| 14] 9.93 814] 25| 0.06 186] 9.87 822 7| 177 19.5 18.8 
57 | 9.81 651| 15} 9.93 840) 26 | 0.06 160] 9.87 811 8! 90.1 22.1 21.2 
58 | 9.81 665) 14] 9.93 865] 25| 0.06 135] 9.87 800 9) 595 24.7 23.8 
59 | 9.81 680 i 9.93 891 Be 0.06 109] 9.87 789 i 244.8 — — 
60 | 9.81 694] "| 9.93 916 0.06 084] 9.87 778 

“WL. Cos. "del L. Cot; led.) L. Tan. Le Sin, Pa 


130° (310°) Cn0y 49° 
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LOGARITHMS OF THE FUNCTIONS (Continued) 


41° (221°) 


(818°) 138° 

































































“1 L. Sin.) -d. yl. Tan. ;e:d., Lb. Cot. L. Cos, \d.7 / PSPz 

0 |9.81 694|— | 9.93 916|,_ |0.06 084| 9.87 778|,_ |60|_ 26 25 

1 | 9.81 709] 15] 9.93 942] 26 | 0.06 058] 9.87 767/41]59 1] 0.4 0.4 

2 | 9.81 723] 14] 9.93 967] 25| 0.06 033] 9.87 756/11|58] 21 0.9 0.8 

3 19.81 738 i 9.93 993 ae 0.06 007} 9.87 745)! 1157 Be) ee 

4 | 9.81 752 ie 9.94 018 ae 0.05 982] 9.87 734 i 56 AN Hivamnlta 

5 | 9.81 767 9.94 044] ©, | 0.05 956] 9.87 723|, [55] 5| 2.2 2.1 

6 | 9.81 781| 14] 9.94 069] 25] 0.05 931] 9.87 712) 11]54 6} 2.6 2.5 

7 | 9.81 796| 15] 9.94 095) 26| 0.05 905] 9.87 701) 12153 7| 3.0 2.9 

8 | 9.81 810] 14] 9.94 120) 25] 0.05 880} 9.87 690|11}52 SiPiesbpeess 

9 | 9.81 825 Ly 9.94 146 Be 0.05 854| 9.87 679 i 51 olf 1820) ea318 
10 | 9.81 839 9.94 171 0.05 829] 9.87 668|,,|50] 10) 4.3 4.2 
11 | 9.81 854 yi 9.94 197| 26 | 0.05 803] 9.87 657 ia 49) 201 8.7 8.3 
12 | 9.81 868} 14] 9.94 222) 25 | 0.05 778] 9.87 646| 11/48] 30] 13.0 12.5 
13 | 9.81 882] 15} 9.94 248) 25 | 0.05 752] 9.87 635|! 1147] 40] 17.3 16.7 
14 | 9.81 897) 19 | 9.94 273 32 0.05 727| 9.87 624|11|46] 50! 21.7 20.8 

15 | 9.81 911 9.94 299| -- | 0.05 701| 9.87 613|,.|45] ” 15 414 
16 | 9.81 926| +? | 9.94 324/ 35 | 0.05 676) 9.87 601|!7/44] 1) 0.2 0.2 
17 | 9.81 940) 1 | 9.94 350) 28 | 0.05 650) 9.87 590|11!43} 2} 0.5 0.5 
18 | 9.81 955 a 9.94 375| 25 | 0.05 625] 9.87 579 11 }42 3/0 0:80 an0r7 
19 | 9.81 969 Fi 9.94 401 ee 0.05 599] 9.87 568|} 1}41 4| 1.0 0.9 
20 | 9.81 983 9.94 426 0.05 574] 9.87 557|, ,|40} 5] 1.2 1.2 
21 | 9.81 998 Hy 9.94 452| 26 | 0.05 548] 9.87 546|1 1139 Gla [ib ea 4 
22 | 9.82 012 ae 9.94 477| 25] 0.05 523] 9.87 535/1/381 7] 1:8 1.6 
23 | 9.82 026| 14] 9.94 503] 26 | 0.05 497] 9.87 524|11]37} 8} 2101.9 
24 19.82 041 oy 9.94 528 Be 0.05 472] 9.87 513 i: 36 9) 212 2.1 
25 | 9.82 055 9.94 554 0.05 446] 9.87 501|,_ 135] 10/ 2.5 2.3 
26 | 9.82 069) 14] 9.94 579) 25| 0.05 4211 9.87 490|!1)34] 20) 5.0 4:7 
27 | 9.82 084 u 9.94 604| 25 | 0.05 396] 9.87 479|21133] 30] 7.5 7.0 
28 | 9.82 098] 14] 9.94 630] 26 | 0.05 370] 9.87 468 182] 40| 10.0 9.3 
29 | 9.82 112 Fs 9.94 655 of 0.05 345] 9.87 457 D 31] 50| 12.5 11.7 
30 | 9.82 126 9.94 681 0.05 319] 9.87 446, |30) ” = 12 
31 | 9.82 141] 15] 9.94 706] 25| 0.05 294] 9.87 434|12]99 1) 0.2 0.2 
32 | 9.82 155| 14] 9.94 732] 26 | 0.05 268] 9.87 423 Lp 28 2) 0.4 0.4 
33 | 9.82 169] 14] 9.94 757| 25 | 0.05 243] 9.87 412|11]o7 3] 0.6 0.6 
34 | 9.82 184 ae 9.94 783 26 0.05 217] 9.87 401 a 26 4| 0.8 0.7 
35 | 9.82 198 9.94 808 0.05 192] 9.87 390|,,25] 5] 1.0 0.9 
36 | 9.82 212| 14] 9.94 834] 26] 0.05 166] 9.87 378 a Balen 1 él! 12) ee et 
37 | 9.82 226| 14] 9.94 859] 25| 0.05 141] 9.87 367|11]23 Zn idee 1S 
38 | 9.82 240| 14] 9.94 884] 25] 0.05 116] 9.87 356/11122] 8) 1.6 15 
39 | 9.82 255 Ms 9.94 910 ze 0.05 090] 9.87 345 Ee 21 9|) |4.8 951.6 
40 | 9.82 269 9.94 935 0.05 065| 9.87 334| J20| 10] 2.0 1.8 
41 | 9.82 283| 14) 9.94 961) 26 | 0.05 039] 9.87 322|12)19] 20| 4.0 3.7 
42 | 9.82 297| 14] 9.94 986/ 25| 0.05 014] 9.87 311/11]18] 30; 6.0 5.5 
43 | 9.82 311) 14) 9.95 012/ 28 | 0.04 988] 9.87 300|12}17) 40 8.0 7.3 
44 | 9.82 326 A 9.95 037 ae 0.04 963] 9.87 288 F 16] 501100 9.2 
45 | 9.82 340 9.95 062 0.04 938] 9.87 277|__|15 
46 | 9.82 354|. 14] 9.95 088] 26} 0.04 912] 9.87 266/11]14 12 12 il 
47 | 9.82 368| 14] 9.95 113] 25| 0.04 387] 9.87 255 e 13 6 2% 2% 
48 | 9.82 382] 14] 9.95 139] 26 | 0.04 861] 9.87 243/12}12 6 
49 | 9.82 396 a 9.95 164 oe 0.04 836] 9.87 232 ei di pale Atocci.a & | eM 
50 | 9.82 410 9.95 190 0.04 810] 9.87 221] ]10] 5] 3.2 3.1 3.4 
51 | 9.82 424| 14] 9.95 215] 25| 0.04 785] 9.87 20912] 9] | 5.4 5.2 5.7 
52 | 9.82 439] 15] 9.95 240] 25 | 0.04 760] 9.87 198|11] 8] 4] 7.6 7.3 ae 
53 | 9.82 453] 14] 9.95 266] 26 | 0.04 734] 9.87 187/11] 7] =| 9.8 9.4 10.2 
54 | 9.82 467 7 9.95 291 ae 0.04 709] 9.87 175 a 6] 6 oe ie ra 
55 | 9.82 481 9.95 317 0.04 683] 9.87 164 7| 162 156 171 
56 | 9.82 495] 14] 9.95 342) 25 | 0.04 658] 9.87 153|11) 4) 8| 2°4 ye'7 193 
57 | 9.82 509| 14] 9.95 368] 26 | 0.04 632] 9.87 141|12] 3] 9) 5576 40's 21/8 
58 | 9.82 523| 14] 9.95 393| 25) 0.04 607| 9.87 130|11) 2]10| 55°38 5179 299 
59 | 9.82 537| 14) 9.95 418] 25 | 0.04 582] 9.87 119/15} 1111) 94°9 93°99 
60 | 9.82 551 9.95 444 0.04 556] 9.87 107| “| ol? 

"UL. Cos. | d. 'L. Cot, le.d.| L. Tan. !L. Sin, 'd.t/ Par 


181° (311°) 


85 


(228°) 48° 


LOGARITHMS OF THE FUNCTIONS (Continued) 

































42° (222°) (317°) 137° 

’ | L. Sin. | d. | L. Tan. |e.d.| L. Cot. | L. Cos. | d.|’ P,P: 

0 | 9.82 551 9.95 444 0.04 556] 9.87 107|,, |eo] —» 

1 | 9.82 568| 14 | 9/95 469] 25 | 0.04 531] 9.87 096)! [so] g, GE oe 

2 | 9.82 579] 14 | 9:95 495] 26 | 0.04 505] 9.87 085/12 [581 ot gg og 

3 | 9.82 593] 14 | 9.95 520) 25 | 0.04 480] 9.87 073|12 57] 31 1318 

4 | 9.82 607 i 9.95 545 oe 0.04 455] 9.87 062 4 56 41 17 «7 
“6 | 9.82 621 9.95 571 0.04 429] 9.87 050|-" |55} 5] 99 of 

6 | 9.82 635] 14 | 9.95 596] 25 | 0.04 404] 9.87 039|!1 J54] gl 2 O's 

7 | 9.82 649| 14 | 9.95 622] 26 | 0.04 378] 9.87 028/12 53] 7] 3g) o'g 

8 |.9.82 663] 14 | 9:95 647] 25 | 0.04 353] 9.87 O16]12 [52] ag} 3g Rg 

9 | 9.82 677| 14 | 9.95 672] 3? | 0.04 328] 9.87 005|1) 51] | 39 38 
{0 | 9.82 691 9.95 698] 5~ | 0.04 302] 9.86 993] "1501 iol 43 42 
11 | 9.82 705] 14 | 9.95 723] 25 | 0.04 277] 9.86 982|11 149] 59] giz 8'3 
12 | 9.82 719] 14 | 9.95 748] 25 | 0.04 252] 9.86 970]1? 481 30] 13°90 10°58 
13 | 9.82 733] 14 | 9.95 774] 26 | 0.04 226] 9.86 959]12 |47] Gol 17°3 16:7 
14 | 9.82 747) 14 | 9.95 799} 3% | 0.04 201) 9.86 947)17 46] 50] 21:7 20.8 
15 | 9.82 761 9.95 825| 5, | 0.04 175] 9.86 936]. 1451» «ag ag 
16 | 9.82 775| 14 | 9.95 850| 25 | 0.04 150] 9.86 924/12 44] 4) gg gg 
17 | 9.82 788] 15 | 9.95 875] 25 | 0.04 125] 9.86 913/11 43] =o} gg og'a 
18 | 9.82 802| 14 | 9.95 901] 26 | 0.04 099] 9.86 902]11 42] 31 7 og 
19 | 9.82 816] 14 [9.95 926] 5% | 0.04 074] 9.86 890/77 HH] 4} 09 0.9 
30 | 9.82 830 9.95 952 0.04 048] 9.86 879], [40] =| 19 44 
21 | 9.82 844] 14 | 9.95 977| 25 | 0.04 023] 9.86 867/12 J30] gl 4 7°83 
22 | 9.82 858] 14 | 9.96 002] 25 | 0.03 998 B12 bs) | a Le 
23 | 9.82 872| 14 | 9.96 028) 26 | 0.03 972] 9.86 844/11 [37] gh yg) 17 
24 | 9.82 885] 13 | 9.96 053] 29 | 0.03 947) 9.86 832/17 [36] 9) 919° 
35 | 9.82 899 9.96 078] 5° | 0.08 922 35] yo 23 oe 
26 | 9.82 913] 14 | 9.96 104] 26 | 0.03 896] 9.86 809|12 134] oo] Ziv  4'3 
27 | 9.82 927] 14 | 9.96 129] 25 | 0.03 871] 9.86 798]1! [33] 35] 79 65 
28 | 9.82 941] 14 | 9.96 155] 26 | 0.03 845] 9.86 786]? }32| Zo] og giz 
29 | 9.82 955 i 9.96 180 oe 0.03 820] 9.86 775 - 31] sol 11.7 10.8 
30 | 9.82 968 0.03 795 53], 801 «aaa 
31 | 9.82 982] 14 26 | 0.03 769| 9.86 752/11 29} 9) gd gg 
32 | 9.82 996] 14 25 | 0.03 744| 9.86 740/12 Ios} =o] oa oo’ 
33 | 9.83 010 14 25 | 0.03 719] 9.86 728/12 27} 31 Og §6og 
34 | 9.83 023] 19 26 | 0.03 693] 9.86 717/13 26] 4] 0:8 0.7 
35 | 9.83 937 0.03 668 b|* ol beh Gig meata 
36 | 9.83 051] 14 25 | 0.03 643] 9.86 694|11 loa} 8) 5) 
37 | 9.83 065] 14 26 | 0.03 617| 9.86 682|12 123} 7) 44 a'3 
38 | 9.83 078] 18 25 | 0.03 592] 9.86 670|12 22} 8) 16 a's 
39 | 9.83 092] 14 28 | 0.03 567] 9.86 659]1) 21] gf 1g 16 
40 | 9.83 106 0.03 541 71,529] iol 20 18 
41 | 9.83 120] 14 25 | 0.08 516] 9.86 635|12 119] ao1 419 3°7 
42 | 9.83 133] 18 26 | 0.03 490] 9.86 624|11 18] 35) 0 Bis 
43 | 9.83 147| 14 25) 0.03 465] 9.86 612|!2 17] fol gio 7's 
44 | 9.83 161] 14 23 | 0.03 440] 9.86 600/77 [16] 50] 10.0 9.2 
45 | 9.83 174 0.03 414 > {| —_$___——__. 
46 | 9.83 188] 14 25 | 0.03 389] 9.86 577|12 |14 120 1 be 
47 | 9.83 202] 14 25 | 0.03 364) 9.86 565/12 113} 55 Se ae 
48 | 9.83 215] 18 26 | 0.03 338] 9.86 554|11 }12 5 
49 | 9.83 229] 18 32 [0.03 313] 9.86 542 be napOlE 1.20" pee eet 
50 | 9.83 242 5a | 0.03 288 10} 9) 32 35 3.4 
51 | 9.83 256] 14 26 | 0.03 262] 9.86 518/12] 9] 3] 6.4 59 5.7 
52 | 9.83 270| 14 25 | 0.03 237] 9.86 507/11 | 8] 4] 7.6 83 7.9 
53 | 9.83 283] 18 25 | 0.03 212] 9.86 496/12 | 7] 5] 9-8 10.6 10.2 
54 | 9.83 297 +“ 38 | 0.03 186] 9.86 483/12 | 6] 6 eee ds 
55 | 9.83 310 0.03 161 Sl Uh ign odes Saas 
56 | 9.83 324| 14 25 | 0.03 136] 9.86 460]12 | 4] 8) 13°¢ 90'1 19'3 
57 | 9.83 338] 14 8 | 0.03 110 12) 3] 9! 506 228 216 
58 | 9.83 351] 18 25 | 0.03 086| 9.86 436|12 | 2110] 55°3 54's o3°9 
59 | 9.83 365 is a 0.03 060] 9.86 425 am MUL KSS 3 eee 
60 | 9.83 378 9.96 966 0.03 034 = Pop eh = 

* | L. Cos. | d. | L. Cot. |c.d.| L. Tan. | L. Sin. | dt’ PAP 

132° (812°) (227°) 47° 


LOGARITHMS OF THE FUNCTIONS (Continued) 










































43° (223°) (316°) 136 
u L. Cos. |d. PEP: 
0 9.96 966] .. | 0.03 034] 9.86 413 “ 96 25 
1 9.96 991] 2° | 0.03 009] 9.86 401]12 1] 04 04 
2 9.97 016! 29 | 0.02 984] 9.86 389|12 I5 2] 09 08 
3 9.97 042| 26 | 0.02 958] 9.86 377|12 Al ehe 1e 
4 32 | 0.02 933] 9.86 366 Al teed 
5 0.02 908] 9.86 354 5] 22 2.1 
6 26 | 0.02 882] 9.86 342|12 6] 2.6 2.5 
7 25 | 0.02 857] 9.86 330) !2 Al Se 6) 
8 25 | 0.02 832] 9.86 318] 12 SISSa ESS 
9 ne 0.02 807] 9.86 306 i 9] 3.9 38 
10 0.02 781] 9.86 295 10] 43 42 
11 25] 0.02 756} 9.86 283|12 201 8.7 83 
12 25 | 0.02 731] 9.86 271] 12 30] 13.0 12.5 
13 26 | 0.02 705} 9.86 259] 12 40] 17.3 16.7 
14 ze 0.02 680] 9.86 247}12 50| 21.7 20.8 
15 oa | 0-02 655) 9.86 236 714 18 
16 26 | 0.02 629] 9.86 223}12 ly Of Of 
17 25 | 0.02 604] 9.86 211]12 2)0.8 0.4 
18 25 | 0.02 579] 9.86 200 S| OTe 06 
19 ee 0.02 553] 9.86 188 4) 0.9 6.9 
20 0.02 528} 9.86 176 Sine memedel 
21 25 | 0.02 503} 9.86 164|12 Gila we ors 
92 26 | 0.02 477| 9.86 152)12 Pyle wal oles 
23 25 | 0.02 452] 9.86 140]12 8s} 1.9 17 
24 Bd 0.02 427| 9.86 128 v re) ees eK 
25° ~~ | 0.02 402] 9.86 116 1a) Bg} Oe 
26 26 | 0.02 376] 9.86 10412 | Ay ae 
27 25 | 0.02 351] 9.86 092}12 30; 7.0 6.5 
28 25 | 0.02 326] 9.86 080}12 40| 9.3 8.7 
29 ee 0.02 300] 9.86 068] !2 50| 11.7 10.8 
30° 0.02 275] 9.86 056 7” 12 U1 
31 25 | 0.02 250] 9.86 044]12 1] 02 02 
32 26 | 0.02 224] 9.86 032 2} 0.4 °°04 
33 25 | 0.02 199] 9.86 020|1 3] 0.6 0.6 
34 29 | 0.02 174] 9.86 008|12 4, 08 07 
35 0.02 149] 9.85 996 5} 1.0 09 
36 26 | 0.02 123] 9.85 984}12 (Al aed ey th 
37 25 | 0.02 098] 9.85 972}12 il Sea 
38 25 | 0.02 073] 9.85 960]! 8} 16 138 
39 ee 0.02 047] 9.85 948 Ol eSeeeeG 
D ° | 0.02 022] 9.85 936 10] 20 1.8 
41 25 | 0.01 997] 9.85 924|12 20| 4.0 3.7 
42 26 | 0.01 971] 9.85 912|12 30| 6.0 5.5 
43 25 | 0.01 946] 9.85 900|12 40] 8.0 7.3 
44 ae 0.01 921] 9.85 883}12 50| 10.0 9.2 
%5 | 9. 0.01 896] 9.85 876 aS ee 
46 | 9. 26 | 0.01 870] 9.85 864|12 13 13012 
47 | 9. ze 0.01 845 9.85 351 13 R 26 25 25 
48 | 9. 0.01 820] 9.85 
49 | 9. 26 | 0.01 794] 9.85 827/12 11] 1 Saat eeh be 
50 | 9.84 0.01 769] 9.85 S15 5 A eS > AO) 
51 | 9.84 25 | 0.01 744) 9.85 803]12 | 9] 31 7.0 6.7 7.3 
52 | 9.84 072 25 | 0.01 719] 9.85 7911 s| 9.0 87 94 
53 | 9.84 088] 13 26 | 0.01 693} 9.85 779|12 a] 11.0 10.6 11.8 
54 | 9.84 13 a 0.01 668} 9.85 766 £1 13.0 125 13.8 
55 | 9.84 0.01 643] 9.85 754 15.0 144 15.6 
56 | 9. 26 | 0.01 617| 9.85 74212 | 4| 81 17:0 16.3 17.7 
57 25 | 0.01 5921 9.85 730/12 19.0 18.3 19.8 | 
25 5 718|12 | 2/29] 21.0 20.2 21.9 
58 0.01 567] 9.85 718 ti] 22: : 4 
59° ae 0.01 542] 9.85 706|12 | 1}y5] 23.0 ae 23.9 
0.01 516| 9.85 693 13] 250 24.1 — 






a} 





133° (313°) * (226°) 46° 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
































































































































44° (224°) (315°) 435° 
“7 L. Sin. | d.}L. Tan. jc.d.) L. Cot. | L. Cos. )d.4 ’ Paes 
 |9.84 177| ,, | 9.98 484| 5 - | 0.01 516] 9.85 693 is 60} 7 + #26 +~«26 
1 | 9.84 190] 13} 9.98 509) 53 | 0.01 491] 9.85 681]15/59] 1) 0.4 0.4 
2 | 9.84 203] 19] 9.98 534] 5? | 0.01 466) 9.85 669|13|58] 2} 0.9 0.8 
3 | 9.84 216) 13] 9.98 560] 58 | 0.01 440] 9.85 657|15|57] 3) 1.3 1.2 
4 | 9.84 229) 13] 9.98 585] >| 0.01 415] 9.85 645|72|56] 4 1.7 L7 
5 19.84 242 9.98 610] 5. | 0.01 390] 9.85 632)5)55] | 2.2 2.1 
6 | 9.84 255| 13] 9.98 635, 53 | 0.01 365) 9.85 620 15154] 6] 2.6 2.5 
7 | 9.84 269| 12] 9.98 661) 58 | 0.01 339] 9.85 68/15/53] 7) 3.0 2.9 
8 | 9.84 282) 13) 9.98 686] 25 | 0.01 314] 9.85 596/13)52] 8) 3.5 3.3 
9 | 9.84 295] 13 | 9.98 711] 53 | 0.01 289} 9.85 583/15)51) 9| 3.9 3.8 
10 | 9.84 308) | | 9.98 737| | 0.01 263] 9.85 571), 5/50] 10) 4.3 4.2 
11 | 9.84 321) 13) 9.98 762] 33 | 0.01 238] 9.85 559|15|49] 20) 8.7 8.3 
12 | 9.84 334) 13] 9.98 787| 53 | 0.01 213] 9.85 547|13|48) 30| 13.0 12.5 
13 | 9.84 347/ 13} 9.98 812] 5%) 0.01 188] 9.85 5384/1347) 40) 17.3 16.7 
14 | 9.84 360] 13] 9.98 838) 38] 0.01 162} 9.85 52/12/46] 50! 21.7 20.8 
15 | 9.84 373 12 9.98 863 25 0.01 137] 9.85 510 18 45) 07 14 13 12 
16 | 9.84 385 12) 9.98 888) 3] 0.01 112} 9.85 4097/1314) 1) 9.2 0.2 0.2 
17 | 9.84 398) 13] 9.98 913) 38 0.01 087] 9.85 485|15143] 2] 0.3 0.4 0.4 
18 | 9.84 411] 13 | 9.98 939) 58 | 0.01 061] 9.85 473/13142| 31 0.7 0.6 0.6 
19 | 9.84 424 9.98 964, 25| 0.01 036] 9.85 460|13141) 4] 0:9 0.9 0.8 
13 25 12 
20 | 9.84 437) |, | 9.98 989) 5, | 0.01 011) 9.85 448), 5140] 5] 12 1.1 1.0 
21 | 9.84 450) 13] 9.99 015) 5 | 0.00 985} 9.85 436/12)39] 6| 14 118 1.2 
22 | 9.84 463) 13 | 9.99 040/ 33) 0.00 960} 9.85 423/13138] 7/ 176 1:5 1.4 
23 | 9.84 476] 13 | 9.99 065| 33] 0.00 935} 9.85 411/12137] 3} 19 117 1.6 
24 | 9.84 489) 13 | 9.99 090] 35 | 0.00 910] 9.85 399|12136] 9| 2:1 2:0 1.8 
25 | 9.84 502 13 9.99 116 O65 0.00 884] 9.85 386 12 35110) 2.3 2.2 2.0 
26 9.84 515) 13 9.99 141 25 0.00 859] 9.85 374 3 34190| 4.7 4.3 4.0 
27 | 9.84 528, 13] 9.99 166) 53 | 0.00 834) 9.85 361/13133130| 7:0 6.5 6.0 
28 | 9.84 540 13 9. cao 191 26 0.00 809} 9.85 349 2 32140; 9.3 8.7 8.0 
29 | 9.84 553 13 9.99 217 25 0.00783} 9.85 337 13 31150| 11.7 10.8 10.0 
30 | 9.84 566) 1, | 9.99 242) 5. | 0.00 758] 9.85 324) 130 is) Seas 
31 | 9.84 579| 13] 9.99 267 0.00 733] 9.85 312/12}29 a EL 
32 | 9.84 592 ce 9.99 293 Ad 0.00 707] 9.85 299 i 28 26 «25 
34 | 0.84 618] 18] 9.99 343] 25 | 0.00 687] 9.88 274 134] 1; 9 9.9 
: 12 25 : 2k g| 3.0 2.9 
35 [9.84 630] 1, | 9.99 368] 5° | 0.00 632} 9.85 262/ 5125] | 50 48 
36 | 9.84 643| 13 | 9.99 394) 28 | 0.00 606] 9.85 250|12)24) 4) 7.0 6.7 
37 | 9.84 656] 13 | 9.99 419] 25 | 0.00 581] 9.85 237|13/23) 2) 9.0 8.7 
38 | 9.84 669) 15 | 9.99 444) 2> | 0.00 556] 9.85 225|12)22] Bi 11.0 10.6 
39 | 9.84 682| 15] 9.99 469] 35) 0.00 531) 9.85 212/13/21) | 13.0 12.5 
40 | 9.84 694 9.99 495| ©, | 0.00 505] 9.85 200). |20) g} 15.0 14.4 
41 | 9.84 707| 13] 9.99 520] 25| 0.00 480] 9.85 187/13]i9} 9} 17-0 16.3 
42 | 9°84 720| 13] 9.99 545] 25| 0.00 455] 9.85 175|!2]18] 40 19.0 18.3 
43 | 9.84 733] 13 | 9.99 570) 25| 0.00 430] 9.85 162|13]17] 44] 21-0 20.2 
44 | 9.84745) 12] 9.99 596 ze 0.00 404] 9.85 150 i 16] 19 ae Pee 
SG eeerilas | oa eaales| Sop eal See ool ata ee 
i i 25 | 0.00 354] 9.85 125/124 
47 | 9.84 784 13} 9.99 672) 26] 0.00 328] 9.85 112|13l13 1 
48) 9-86 206) 1 | 9-99 807 32 | 0.00 303] 9.85 100)12}12 26-25 
SO le 722) 52 | 0.00 278} 9.85 0837/13/11 0 a) Metta 
84 822) || 9.99 747) 55 | 0.00 0 253) 9.85 074) /10) 9) 3.2 3.1 
51 | 9.84 835 12 | 9:99 773] 58 | 0.00 227] 9.85 062/12) 9] 2) 54 5.2 
52 | 9.84 847) 12 | 9.99 798) 5° | 0.00 202} 9.85 049113] 8] 31 7.6 7:3 
53 | 9.84 860) 715 | 9.99 823) 57 | 0.00 177) 9.85 037(13| 7] 8] 9.8 9.4 
9.84 873) 15 | 9.99 848) 57 | 0.00 152} 9.85 024/13) 6} 3! 11.9 11.5 
55 | 9.84 885 9.99 874 0.00 126] 9.85 012|/2] 5} 7| 14.1 13.5 
56 | 9.84 898] 13] 9.99 899) 25 | 0.00 101] 9.84 999|13] 4] 3] 16.2 15.6 
57 | 9.84 911] 13] 9.99 924) 25 | 0.00 076] 9.84 986/13] 3] | 18.4 17.7 
58 | 9.84 923] 12} 9.99 949] 25 | 0.00 051] 9.84 974/12] 2] 4) 20.6 19.8 
59 | 9.84 936) 13 | 9.99 975) 28 | 0.00 025] 9.84 961|13] 1] 1 4/ 22.8 21.9 
60 | 9.84 949| *” | 0.00 000 ~° | 0.00 000] 9.84 949|/7| 0] _12| 24.9 23.9 
Fis pe ops ie (OS Cre al eee SOO gg OE So (oly (A iPaiBe 
134° (314°) (225°) 45° 


NATURAL TRIGONOMETRIC FUNCTIONS 


Values of the trigonometric functions of angles for each minute 
from 0-360°. 


For degrees indicated at the top of the page use the column 
headings at the top. For degrees indicated at the bottom use 
the column indications at the bottom. 


With degrees at the left of each block (top or bottom), use the 
minute column at the left and with degrees at the right of each 
block use the minute column at the right. 
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NATURAL FUNCTIONS 
0° (180°) (359°) 179° 1° (181°) (358°) 178° 

















‘) Sin Tan Cot Cos |’ 
0} .00000) . 00000 1.0000/60 
1} 00029) .00029 |3437 .7/1.0000]59 
2} .00058) .00058|1718.9)}1.0000]58) 
3} .00087) . 00087 |1145.9)}1.0000]57 
4} .00116].00116/859 . 44/1. 0000]56 
5] 00145] 00145 |687 .55/1.0000|55 
6] 00175} .00175 |572.96)1.0000]54 
7} .00204! .00204 |491.11/1.0000]53 
8} .00233] .00233 |429 .72|1.0000]52 
9} 00262} .00262 |381.97/1.0000]51 
10} .00291/ .00291 !343.77/1.0000]50 


11] .00320] .00320 |312. 52] .99999]49 
12] 00349) .00349 |286 .48) .99999]48 
13] 00378] .00378|264. 44) .99999 147 
14] .00407|. 00407 |245. 55] .99999}46 


15} .00436| .00436 |229 . 18) .99999]45) 
16] 00465) .00465 |214. 86) .99999]44 
17} .00495] .00495 |202 . 22) .99999]43 
18] .00524| .00524 |190. 98) .99999]42 
19} 00553} . 00553 |180.93].99998]41 


20} 00582) .00582 |}171. 89] .99998}40 
21} .00611).00611|163.70).99998}39) 
22] .00640} .00640 /156 . 26] .99998]38 
23] 00669] . 00669 |149 .47| .99998]37 
24] 00698} .00698 |143 . 24! .99998]36 


25) .00727| .00727 |137 .51)|.99997 |35 
26] .00756} .00756 |132 . 22|.99997 |34 
27| .00785| .00785 |127 . 32). 99997 }33 
28] .00814| 00815 122.77) .99997 |32 
29] 00844) .00844/118.54|.99996]31 


30} .00873] .00873 114.59) .99996]30 
31} .00902| .00902/110.89}| .99996}]29 
32] .00931|.00931 107.43) .99996]28 
33] .00960} .00960 104. 17|.99995]27 
34] 00989] 00989 }101.11).99995]26) 


35} .01018).01018/98. 218] .99995)25) 
36} .01047| 01047 |95. 489] .99995]24' 
37| .01076| .01076 |92 . 908} .99994)23 
38] .01105).01105 90. 463) .99994]22 
39} .01134|.01135/88.144).99994]21 


40) .01164| 01164 85.940) .99993 20 : 2 4 .99958}20 
41} 01193] .01193 /83 . 844] .99993]19 : é : . 99957419 
42} 01222) .01222/81 . 847) .99993]18) 
43] .01251].01251|79 .943] .99992]17 
44) 01280] .01280 |78. 126) .99992]16 


45} 01309] .01309 |76 . 390) .99991}15 
46] .01338] 01338 74.729] .99991]14 
47] .01367|.01367 73.139) .99991]13 
48] .01396] 01396 |71.615).99990}12 
49] .01425] 01425 )70.153).99990]11 


50} .01454! 01455 68.750] .99989]10 
51} .01483] 01484 |67 . 402) .99989 
52] .01513] .01513 |66. 105} .99989 
53} .01542) 01542 |64. 858) .99988 
54) .01571].01571|63 .657| .99988 


9 
8 

7 

6 
55] .01600] 01600 |62.499| 99987] 5 
56] .0%629) 01629 |61.383] . 99987 : 
2 

1 

0 








57} .01658] .01658 /60.306] .99986 
58} .01687| 01687 |59 . 266} .99986 
59} .01716].01716|58.261|.99985 


60] .01745) .01746/57 . 290] .99985 
‘1 Cos Cot Tan Sin 


90° (270°) (269°) 89° 91° (271°) (268°) 88° 





























“2° (182°) 


OnISH mwowrel > 


Sin 


. 03490 
.03519 
. 03548 
.03577 
. 03606 


.03635 
. 03664 
. 03693 
03728 
.03752 
. 03781 
. 03810 


2].03839 


.03868 
.03897 


.03926 
.03955 
. 03984 
.04013 
. 04042 


.04071 
.04100 
.04129 
.04159 
.04188 


.04217 
. 04246 
. 04275 
.04304 
- 04333 


.04362 
.04391 
.04420 
.04449 
.04478 


.04507 
04536 
.04565 
.04594 
.04623 


. 04653 
.04682 
04711 
. 04740 
. 04769 
. 04798 
04827 
.04856 
.04885 
.04914 


.04943 
.04972 
.05001 
.05030 
. 05059 
.05088 
.05117 
.05146 
.05175 
.05205 


.05234 


Cos 
(C1 P 7a) 





—! 


NATURAL FUNCTIONS (Continued) 


Tan 


.03492 
.03521 


.03550)¢ 
.03579}: 


. 03609 


. 03638 
. 03667 
. 03696 
.03725 
.03754 
. 03783 
. 03812 
.03842 
.03871 
. 03900 


.03929 


. 03958): 


. 03987 
.04016 
. 04046 


.04075 


.04104)¢ 


.04133 
. 04162 
.04191 


. 04220 
.04250 
.04279 
.04308 
. 04337 


. 04366 
. 04395 
04424 
.04454 
.04483 


.04512 
.04541 
.04570 
.04599 
. 04628 


. 04658 
. 04687 
.04716 
.04745 
04774 
. 04803 
. 04833 
. 04862 
.04891 
04920 


.04949 
.04978 
.05007 
.05037 
.05066 
.05095 
.05124 
.05153 
.05182 
.05212 


05241 
Cot 








(357°) 177° 





(267°) 87° 
91 


3° (183°) 


93° (273°) 





Tan 


.05421 
.05270 
. 05299 
. 05328 
. 05357 


.05387 
.54016 
. 05445 
.05474 
. 05503 


. 05533 
. 05562 
.05591 
.05620 
-05649 


. 05678 
.05708 
.05737 
. 05766 
.05795 


. 05824 
. 05854 
.05883 
- 05912 
- 05941 


.05970 
.05999 
. 06029 
.06058 
. 06087 


- 06116 
.06145 
.06175 
. 06204 
- 06233 


. 06262 
.06291 
. 06321 
.06350 
. 06379 


. 06408 
. 06438 
. 06467 
. 06496 
.06525 
. 06554 
. 06584 
.06613 
. 06642 
.06671 


.06700 
‘06730 
:06759 
-06788 
(0681714. 


. 06847 
. 06876 
. 06905 
. 06934 
. 06963 


.06993 


Cot 





14. 


14. 
14; 
14. 
14. 
14. 


14. 


:189) . 
(122). 
-056).99 
990} 
9241" 
14,360]. 
14-795]. 


732). 
669}. 
606}. 
544). 
482). 
421). 
361). 


301}. 


(356° )176° 








(266°) 86° 


NATURAL FUNCTIONS (Continued) 
4° (184°) (355°) 175° =—-B° (185°) (354°) 174° 
Sin Tan | Cot Cos |’ ‘| Sin Tan 

. 06976} .06993/14. 301). 99756] 60 . 08716} .08749 
.07005| .07022/14. 241) .99754}59 .08745) . 08778 
.07034|.07051}14. 182) .99752}58 .08774] . 08807 
.07063) .07080)14. 1: .08803) . 08837 

. 08831) . 08866 


.07092|.07110/14. 
. 08860] . 08895 


.07121|.07139/14. : 
.07150) .07168)13.951).99744]54 . 08889) 08925 
. 08918} 08954 


.07179].07197)13. . 99742153 
.07208] .07227)13. . 9974052 . 08947] . 08983 
.07237|.07256)13. . 9973851 . 08976} .09013 


. 07266) 07285) 13.727) .99736]50 .09005} 09042 
.07295] .07314]13 . 672) .99734]49 . 09034) .09071 
.07324) .07344/13. .99731]48 . 09063) .09101 
.07353) .07373]13 . 563) .99729}47 . 09092) .09130 
.07382].07402/13. . 99727146 .09121}.09159 


.07411).07431/13.4 . 99725] 45) . 09150} .09189 
.07440) .07461)13. ¢ . 99723144) 3} .09179) .09218 
. 07469] .07490/13 352). 9972 . 09208] 09247 
.07498) .07519/13.% 997 19F4: . 09237) 09277 
.07527)| .07548/13. : 9S 9} .09266} .09306 


.07556) .07578)13. : . 09295] ,.09335 
.07585} .07607|13. : 2h . 09324] 09365 
. 07614) .07636)13. 096) . ‘ . 09353} 09394 
07643) .07665]13. : ‘ . 09382] 09423 
. 07672} 07695} 12. . 5 . 09411) .09453 


.07701|.07724|12. : . 09440} 09482 
.07730) .07753/12. x . 09469] .09511 
. 07759] .07782|12. .99699]33 . 09498) 09541 
. 07788) .07812|12. .99696]32 .09527| 09570 
.07817).07841/12. . 9969431 . 09556} .09600 


.07846] .07870)12. . 99692130) . 09585] .09629 
. 07875] .07899|12. “e ‘ . 09614) .09658 
. 07904) .07929]12. - 99687]: . 09642! 09688 
. 07933} .07958)12. .99685]27 .09671|.09717 
07962} .07987)12. .99683]26 . 09700} 09746 


.07991].08017)12. . 99680] 25) .09729] 09776 
.08020) ,08046)12., . 99678] 24 3} .09758] 09805 
.08049} .08075|12. .99676]23 . 09787] 09834 
. 08078} .08104/12. . 99673]22 38] 09816] .09864 
.08107}.08134)12. .99671]21 9} . 09845] 09893 


.08136} 0816312. . 99668] 20 . 09874) .09923 
. 08165} .08192)12. .99666]19) . 09903] .09952 
. 08194} ,08221/12. .99664]18) . 09932] 09981 
. 08223] .08251)12. : . 09961], 10011 
4108252) .08280/12. 6 . 09990} , 10040 
. 08281). 08309) 12. é . 10019}, 10069 
.08310}.08339|11 992}. 4 . 10048) . 10099 
. 08339] .08368)11 .¢ 399 47}. 10077) .10128 
. 08368} .08397)11. A 49} 1 . 10106}. 10158 
.08397].08427)/11. ' . 10135}, 10187 
. 08426] .08456)11. : d . 10164). 10216 
. 08455}. 08485 ¢ . 10192), 10246 
2). 08484] 08514 .10221).10275 
.08513),08544/11. 9S . 10250). 10305 
.08542).08573)11. - 99635 . 10279] . 10334 
. 08571} .08602}11. . 99632 . 10308). 10363 
. 08600} .08632)11 585) .99630 . 10337). 10393 
. 08629] .08661/11. . 99627 . 10366} . 10422 
. 08658} .08690)11. . 99625 . 10395}. 10452 
. 08687} .08720)11. . 99622 . 10424). 10481 


. 08716} .08749 e .99619 . 10458}, 10510 
Cos Cot Sin Cos Cot 


94° (274°) (265°) 85° 95° (275°) (264°) 84° 
92 
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~le KNW DIM O 

















NATURAL FUNCTIONS (Continued) 
6° (186°) (353°) 173° 7° (187°) (352°) 172° 


























Sin Tan | Cot Jal | teria Tan Cot Cos 
10453]. 10510|9. 5144). 0). 12187]. 12278/8. 1443] ,99255]60 
10482] .10540|9. 4878}. 1] 12216]. 12308|8. 1248] 99251199 

2}. 10511|. 10569|9. 4614) . 96 al 12245). 12338/8. 1054) .99248}58 
3}. 10540) . 10599|9, 4352) . 99 31 12274]. 1236780860) .99244]57 
4}. 10569], 10628]9 . 4090} . 9 4) 12302| .12397|8.0667| .99240]56 
10597]. 10657)9 .3831]. 51. 12331/.12426]/8.0476) .99237]5 
»10626] . 10687/9 .3572} . 96 61 12360]. 12456/8 0285] .99233]54 
10655]. 10716]9 .3315] . 98 71° 12389]. 12485/8.0095) .99230}93 
10684). 10746/9 .3060) . 96 8} 12418). 12515/7.9906] .99226]52 
10713}. 10775|9 .. 2806} . 98 9} 12447] 1254417 .9718] .99222]51 
. 10742] .10805]9. 2553} . 10] . 12476] .12574/7.9530] .99219]50 
.10771}. 10834/9 . 2302) . 994 11). 12504]. 12608/7 .9344| .99215)49 
2}. 10800] . 10863/9 . 2052] . 9 12] 12533] .12633/7.9158] .99211)48 
10829} . 10893]9. 1803). 13] 12562]. 12662|7.8973) .99208]47 
10858]. 10922/9.1555). 14] 12591). 12692/7, 8789] .99204]46 
10887]. 109529. 1309} .994 15). 12620]. 127227. 8606) .99200]45 
10916]. 10981]9. 1065] .99402 16] 12649]. 12751/7.8424] .99197|44 
10945]. 11011/9. 0821] .99399] 4: 17) 12678} . 12781|7 .8243] .99193]438 
10973). 110409 . 0579] .99396]42 18] 12706). 12810|7 . 8062] .99189}42 
9}. 11002]. 11070|9 0338] .99393]41 19] 12735]. 12840|7.7882| .99186]41 
11031}. 11099]9 . 0098}. 20] . 12764]. 12869|7 .7704| .99182}40 
11060]. 11128/8. 9860} .99386]3¢ 211 12793] .12899|7.7525] .99178}39 
11089] .11158/8. 9623}. 99] 12822]. 12929|7 .7348] .99175]38 
11118]. 11187]8. 9387] .§ : 23). 12851|.12958|/7.7171|.99171]37 
.11147].11217/8.9152). : 24] 12880] . 12988|7 .6996] .99167]36 
11176]. 11246]8. 8919}. 25]. 12908]. 13017|7 . 6821] .99163]35 
“ 11205] .11276/8. 8686] . 96 : 26] 12937] .13047|7 .6647| .99160)34 
" 11234] .11305/8. 8455). § : 27] 12966] . 13076|7 . 6473] .99156}33 
11263]. 11335|8. 8225] . 99 33 28} 12995] .13106|7 .6301| .99152}32 
11291]. 11364|8.7996). 29). 13024] .13136/7. 6129] .99148]31 
11320}. 11394|8.7769}. 30] 13053]. 18165|7 . 5958] .99144}30 
11349]. 11423/8.7542). 2¢ 31113081]. 13195|7. 5787] .99141]29 
(11878) .11452]8.7317].¢ p 32]. 13110]. 13224|7 5618] .99137]28 
11407]. 11482/8.7093]. 33] 13139]. 182547 .5449] .99133]27 
“11436 .11511|8.6870). 34]. 13168]. 13284/7. 5281] .99129]26 
11465]. 11541/8. 6648}. 35] 13197]. 18313]/7.5113] .99125)25 
11494]. 11570|8. 6427]. 2 36) 13226]. 18343]7 .4947| .99122}24 
" 11523} .11600/8 . 6208} . 37]. 13254]. 13372|7.4781|.99118]23 
11552] .11629]8. 5989]. 38] 13283] .13402|/7.4615| .99114]22 
11580] .11659/8.5772). 39) 13312]. 18432|/7.4451} .99110)21 
.11609].11688]8.5555). 40] . 13341]. 13461]7 .4287] .99106}20 
11638) .11718]8.5340). 41]. 13370]. 13491]7.4124| ,99102]19 
'11667|.11747|8. 5126). 42] 13399]. 13521/7. 3962] .99098]18 
11696). 11777|8.4913} . 43]. 13427] .13550/7 .8800| .99094]17 
11725]. 11806|8.4701). 44]. 13456]. 13580|7 .3639] .99091)16 
11754] .11836/8 . 4490) . 99 45]. 13485]. 13609|7 , 3479] .99087}15 
" 11783). 11865|8. 4280). 46]. 13514]. 13639]7. 3319] .99083]14 
11812]. 11895/8.4071). 47|_ 13543]. 13669|7 . 3160} .99079}13 
11840]. 11924|8.3863]. 48]. 13572] .13698|7 .3002] .99075}12 
11869]. 11954/8.3656). 49]. 13600] . 18728|7.2844| .99071}11 
11898] .11983]8.3450). 50] . 13629] . 13758]7 . 2687] .99067)10 
“11927|.12013/8.3245). 511. 13658] . 18787|7. 2531] .99063] 9 
11956] .12042/8. 3041). 52) 13687| .13817|7 .2375].99059} 8 
11985] .12072/8. 2838). ¢ 53). 13716]. 13846|7 . 2220] .99055) 7 
“12014|.12101/8. 2636). 54). 13744|.13876|7.2066| 99051} 6 
12043] .12131/8. 2434]. 55). 13773) .13906]7.1912].99047) 5 
" 12071). 12160|8. 2234] . 99266 56). 13802) .13935|7.1759|.99043) 4 
“ 12100}, 121908. 2035) . 96 571. 13831). 13965|7. 1607] .99039} 3 
- 12129]. 12219]8. 1837). 3S 58) 13860). 13995|7, 1455] .99035) 2 
" 12158}. 12249/8. 1640) 9924 59). 13889] . 14024|7.1304|.99031) 1 
12187], 122788. 1443] .9925: 60]. 13917]. 14054|7.1154|.99027) 0 
Be eS ee eS peck all fh 
, 

















Cos Cot | Tan i ‘) Cos Cot | Tan Sin 


96° (276°) (263°) 838° 97° (277°) : (262°) 82° 
93 


8° (188°) 


-15327 


. 15356 
. 15385 
. 15414 
. 15442 
. 15471 


. 15500 
. 15529 
. 15557 
- 15586 
- 15615 

















98° (278°) 





NATURAL FUNCTIONS (Continued) 
(351°) 171° 


. 14678 
. 14707 
. 14737 
. 14767 


. 14796 
. 14826 
. 14856 
. 14886 
. 14915 


. 14945 
. 14975 
. 15005 
. 15034 
. 15064 


. 15094 
. 15124 
- 15153 
- 15183 
. 15213 


. 15243 
. 15272 
. 15302 
. 15332 
. 15362 


- 15391 
. 15421 
. 15451 
. 15481 
.15511 


. 15540 
. 15570 
. 15600 
. 15630 
. 15660 


. 15689 
. 15719 
- 15749 
. 15779 
. 15809 


. 15838 





Cot 





a 
7 
@ 
7 
7 
7 
id 
7 
6 
6 
6. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6. 
6. 
6 
6 
6 
6 
6 
6 
6 
6 
6 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6. 
6 
6 
6 
6 
6 
6 
6 
6 
6 





Tan 







-4348). 
4225] . 
.4103}. 
- 3980}. 
- 3859} . 
-38737| . 
.3617}. 
. 38496} .¢ 
-3376| . 
. 38257]. 


. 3138} . 





(261°) 81° 
94 


9° (189°) 


99° 


(279°) 








Cot | 


. 3138}. 
- 3019} . 
.2901). 
. 2783} . 
. 2666). 
. 2549). 
. 2432), 
. 2316). 
. 2200). 
- 2085}. 


TOE 
. 1856). 
. 1742), 
. 1628}. 
.1515). 


. 1402). 
. 1290). 
tT She 
. 1066) . 
.0955). 
0844) . 
0734, . 
- 0624] . 
-0514). 
. 0405}. 


. 0296). 
-0188} . 
- 0080} . 
. 9972). 





(350°) 170° 
Cos 





NATURAL FUNCTIONS (Continued) 
10° (190°) (349°) 169° 11° (191°) (348°) 168° 


Sin Tan 


. 19081) .19438 
. 19109]. 19468 
. 19138]. 19498 
. 19167). 19529 
. 19195}. 19559 


. 19224] 19589 
. 19252) . 19619 
. 19281]. 19649 
. 19309) . 19680 
. 19338}. 19710 


. 19366] . 19740 
. 19395) .19770 
. 19423] .19801 
. 19452}. 19851 
. 19481). 19861 
. 19509) .19891 
6} . 19538) . 19921 
. 19566) . 19952 
. 19595) . 19982 
. 19623] . 20012 


. 19652] . 20042) 
. 19680) . 20073 
. 19709} . 20103 
. 19737). 20133 
. 19766) . 20164 
.19794| . 20194 
. 19823) 20224 
.19851) . 20254 
. 19880}. 20285 
. 19908) . 20315 


Sin Tan 


. 17365). 17633 
. 17393]. 17663 
2}. 17422) .17695 
.17451] 17728 
.17479) .17753 


. 17508) .17783 
.17537].178138 
. 17565). 178438 
. 17594). 17873 
. 17623} .17903 


. 17651) .17933 
. 17680) . 17963 
. 17708} .17993 
. 17737} . 18023 
. 17766} . 18053 


. 17794]. 18083 
. 17823} .18113 
.17852}.18143 
. 17880}. 18173 
. 17909}. 18203 


. 17937] . 18233 
. 17966} . 18263 
. 17995}. 18293 
3} . 18023) . 18323 
. 18052}. 18353 


. 18081}. 18384 
. 18109]. 18414 
. 18138}. 18444 
. 18166) . 18474 
. 18195). 18504 


. 18224]. 18534 
. 18252) . 18564 
. 18281). 18594 
. 18309] . 18624 
. 18338) . 18654 


. 18367}. 18684 
. 18395}. 18714 
. 18424]. 18745 
. 18452) 18775 
. 18481) . 18805 


. 18509} . 18835 
. 18538) . 18865 
. 18567]. 18895 
. 18595} . 18925 
4}. 18624). 18955 


. 18652]. 18986 
. 18681]. 19016 
. 18710}. 19046 
. 18738] . 19076 
. 18767}. 19106 


. 18795] .19136 
. 18824) .19166 
. 18852]. 19197 
. 18881]. 19227 
. 18910) .19257 
. 18938] . 19287 
. 18967). 19317 
. 18995}. 19347 
. 19024). 19378 
. 19052}. 19408}5. 1526) . 


. 19081}. 19438]5. 1446) .¢ . 20791]. 21256 
Cos Cot Tan Cos Cot 


100° (280°) (259°) 79°: 101° (281°) (258°) 78° 
95 


5} . 98466] 57 
. 9846156 


-98455}55) 


Or Grover Or dr CIOS orc 


. 19937} . 20345 
. 19965) . 20376) 
. 19994) . 20406 
. 20022) . 20436 
. 20051) . 20466 


. 20079} . 20497 
. 20108) . 20527 
. 20136]. 20557 
. 20165} . 20588 
. 20193] . 20618 
. 20222) . 20648 
. 20250] . 20679 
. 20279} . 20709 
. 20307) . 20739 
. 20336} . 20770 


. 20364! . 20800 
. 20393} . 20830 
. 20421). 20861 
. 20450] . 20891 
. 20478] . 20921 


. 20507) . 20952 
. 20535] . 20982 
. 20563}. 21013 
. 20592} . 21043 
. 20620] .21073 


. 20649] . 21104 
. 20677}. 21134 
. 20706} . 21164 
. 20734] .21195 
. 20763) . 21225 


CVOVOVEN CUOTOV OTS OVSV GV Orr OLOVSV OVS GrOvOV SST OvOVOWSV Or Ovoror Sry Srovo9or gro 


“2011. 
"1929]. 


1848} . 
. 1767). 
. 1686} . 
. 1606} . 


SRS SE PERE PRERA PERE PEPE PEERS PRR RS PRR RH Rovere OO 


CU OVOV OVO CVT ON OT OU OVOV OUST OV GrOTOTOvdr Or 


























NATURAL FUNCTIONS (Continued) 
12° (192°) (347°) 167° 18° (193°) (346°) 166° 


Tan 


5) .23087 
(23117 
-23148 
/23179 
- 23209 
23240 
23271 
23301 
é 23332 
-22750| 23363 


. 22778] . 23393 
. 22807] . 23424 
. 22835) .23455 
. 22863) . 23485 
. 22892) . 23516 


. 22920) . 23547 
. 22948) 23578 
. 22977) . 23608 
. 23005) . 2 

. 23033} . 


. 23062). 
. 23090] . 
. 23118). 
. 23146). 
. 23175} . 
. 23203} . 
. 23231). 
. 23260) . 
. 23288) . 
. 23316). 


Sin 


. 20791). 
. 20820} . 
2}. 20848}. 
. 20877). 
. 20905) . 


. 20933} . 
. 20962) . 
. 20990) . ¢ 
. 21019). 
. 21047] . 


. 21076] . 
. 21104]. ¢ 
. 21132). 
-21161). 
.21189]. 


. 21218). 
. 21246). 
. 21275). 
. 21303}. 
. 21331). 


- 21360} . 
. 21388} . 
.21417). 
. 21445). 
. 21474 


. 21502). 
. 21530). 
. 21559}. 
. 21587] . 
. 21616). 


. 21644). . 23345]. 
. 21672). 
.21701). 
. 21729) .22 

. 21758} . 22292 


. 23373). 
. 23401]. 
. 23429]. 
. 23458) . 


. 23486} . 
. 23514). 
. 23542) . 
. 23571). 
. 23599] . 


. 23627). 
. 23656) . 
. 23684! . 
. 23712). 
. 23740). 


. 23769). 
. 23797). 
. 23825). 
- 23853}. 
. 23882}. 


. 23910). 
. 23938]. 
. 23966). 
. 23995) . 
. 24023} . 


. 24051]. 
. 24079). 
- 24108). 
. 24136). 
. 24164! . 





. 21786] . 22322 
- 21814) 22353 
. 21843} 22383 
. 21871] 22414 
. 21899] 22444 


. 21928) 22475 
. 21956) . 22505 
. 21985) 22536 
. 22013} . 22567 
. 22041) . 22597 


. 22070) . 22628 
- 22098) 22658 
. 22126] . 22689 
. 22155}. 22719 
. 22183] .22750 


. 22212) 22781 
. 22240} . 22811 
. 22268] .22842 
. 22297) .22872|4. 
22325] .22903/4 3662). 


- 22353] .22934|4 3604! . 
- 22382) .22964/4.3546). 
. 22410] .22995/4. 3488]. 
- 22438] .23026/4 . 3430). 
. 22467] .23056/4 . 3372) . 


. 22495) .23087/4.3315}. . 24192). 
Cos Cot | Tan Cos 


102° (282°) (257°) 77°: 103° (283°) (256°) 76° 
96 























NATURAL FUNCTIONS (Continued) 
14° (194°) (345°) 165° 15° (195°) (344°) 164° 


96524]51 
.96517|50 
-96509]49 








. 96363]30) 
.96355]29 
. 96347/28 
.96340]27) 
. 96332)26 


. 96324] 25 
.96316}24 





. 25320}. 
. 25348} . 
. 25376}. 
. 25404! . 
. 25432). 


. 25460}. 
. 25488) . 
. 25516). 
. 25545) . 
. 25573}. 
. 25601). 
. 25629). 
. 25657). 
. 25685}. 
. 25713). 


. 25741). 
. 25769}. 
. 25798} . 
. 25826]. 
. 25854) . 


. 25882) . 
Cos 


104° (284°) (255°) 75° =: 105° (285°) (254°) 74° 
97 


4. 
4, 
4. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
Os 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 























NATURAL FUNCTIONS (Continued) 
16° (196°) (343°) 163° 17° (197°) (342°) 162° 
Sin Tan ) i Tan Cot 
2709) . 9 


2675) . 
2641). 


. 27564) .28675)3. : B F .380573)/3. 
. 27592) .28706)3. : . 29265}. 30605/3. 
. 27620) .28738)3. 3 29% .30637)3. 
. 27648] .28769]3 .4760] .96 5 P .30669}3 . 2607). 
. 27676] . 288013. : : .380700)3 . 2573}. 
. 27704) .28832/3 .30732}3 . 2539) . 
. 27731] .28864/3 . . : : .30764|3 . 2506}. 
. 27759] .28895)3. : : . 30796 epee t 
3 215: : 
3 3. 
3. 
3. 


ONIAH Ronvee | = 


.27787| . 28927 . 80828]3 . 2438). 
. 27815]. 28958 . 30860 
. 27843] .28990/3 . 29515}. 30891 
. 27871). 290213. , - 29543] .30923)3 . 2338). 
. 27899] .29053)3 .4420]. y . 29571] .30955)3 . 2305). 
3 ‘ 
3 


2405) . 





2371). 


. 27927) . 29084 . 29599} .30987|3 . 2272). 
. 27955]. 29116 . 29626] .31019]3 . 2238) . 


. 27983) . 29147 
.28011).29179 
. 28039]. 29210 
. 28067] . 29242 
. 28095) . 29274 


. 28123] .29305 
. 28150} . 29337 
. 28178] .29368 
. 28206 . 29400 
. 28234] . 29432 


. 28262) . 29463 
. 28290) . 29495 
. 28318} .29526 
. 28346] . 29558 
- 28374]. 29590 


. 28402} 29621 
. 28429] 29653 
. 28457) . 29685 
. 28485] .29716 
. 28513}. 29748 


. 28541]. 29780 
. 28569). 29811 .381722 
. 28597] . 29843 .31754 


3 . 29654} .31051)3 . 2205) . 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3. : : 
. 28625 eeeroet : : .31786 
3 
3 
3 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 


2|.31083]3 .2172| . 98 
.31115]3 . 2139]. 
.81147]3 . 2106). 

3.2073]. 


2041). 
2008} . 
1975}. 
1943). 
1910). 
1878}. 
1845}. 
1813}. 


-41178 


.31210 
.31242 
.31274 
. 31306 
-31338 


3. 
3. 
Bi 
3. 
3. 
.31370)3. 
-31402)3. 
.31434/3. 
.31466]3. 
.31498)/3. 
. 315303. 
.31562)/3. 
.31594/3 . 
-31626)3. 
.31658)3. 


-31690 





. 28652} . 29906 .31818 


. 28680) . 29938 
. 28708} . 29970 
. 28736} . 30001 
. 28764] . 30033 
. 28792}. 30065 


. 28820) . 30097 
- 28847] . 30128 
. 28875] .30160 
. 28903}. 30192 
. 28931). 30224 


. 28959] . 30255 
. 28987! .30287 
. 29015}. 30319 
- 29042), 30351 
. 29070} . 30382 


- 29098}. 30414 
- 29126} .30446 
. 29154). 30478 
. 29182]. 30509 
. 29209). 30541 . 82460 

0777). 


.29237| 30573 . 382492 
Cos Cot | Tan i Cot | Tan 


106° (286°) (253°) 73° = 107° (287°) (252°) 72° 
: 98 


.31850]3. 
.31882)3 . 
.31914/3. 
.31946)3 . 
.31978 





3 
3 
3 
3 
3 
3 
3 
3 
3 
3. 
.32010]3. 
.32042)3. 
.32074)3. 
.32106)3. 
.382139]3. 
.382171)3. 
.32203)3 , 
.32235)3 . 
.32267)3 . 
.32299)3 . 
.32331]3. 
.32363)3 . 
.32396)3. 
.32428)3 . 
3. 
3. 


























NATURAL FUNCTIONS (Continued) 
18° (198°) (341°) 161° 19° (199°) (340°) 160° 


Tan 


.84433/2. 
-34465/2. 
2|.34498 
. 384530 
. 34563 


. 34596 
. 384628 
. 34661 
. 384693 
4| 34726 


. 34758 
. 34791 
. 34824 
- 34856 
. 34889 


. 34922 
.384954/2, 
. 384987 | 

. 35020 
. 35052 
. 385085 
.35118 
. 351502 
. 35183 
.35216 
. 35248 
. 35281 
.35314 
. 35346 
. 35379 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

.35412/2 

.35445/2 
.85477|2. 

.35510/2 

.35543/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


. 385576 
- 35608 
.35641 
. 385674 
. 385707 


.35740 
385772 
.35805 
. 35838 
- 35871 


. 35904 
. 35937 
. 35969 
. 36002 
- 36035 


. 36068 
. 36101 
3|.36134 
. 36167 
. 36199 
. 36232 
. 36265 
-36298 
- 36331 
. 36364 





. 36397 
Cot 























108° (288°) (251°) 71°: 109° (289°) (250°) 70° 
99 


NATURAL FUNCTIONS (Continued) 
20° (200°) (339°) 159° = 24° (201°) (338°) 158° 
| Tan 


. 36397 
. 36430 
. 36463 
. 36496 
. 36529 
. 36562 
. 86595 
. 36628 
. 36661 
. 36694 
. 386727 
. 36760 
. 36793 
. 36826 
. 36859 


- 36892 
. 386925 
. 36958 
. 36991 
. 37024 


. 87057 
- 37090 
.37123 
.387157 
. 37190 


. 37223 
.37256 
. 37289 
.37322 
.87355 


- 38587 
. 38620 
. 38654 
- 38687 


. 38721 
5) .38754 
. 38787 
- 38821 
- 38854 


. 38888 
. 38921 
. 38955 
- 38988 
. 39022 


. 39055 
. 39089 
.39122 
.39156 
.39190 


. 39223 
. 389257 
. 39290 
.39324 
. 39357 


CmIom povrel > 





- 37388 
. 37422 
387455 
. 37488 
.387521 


.39391 


-39425 
.39458 
. 39492 
. 39526 


.39559 
. 39593 
.39626 
. 39660 
. 39694 


.89727 
. 389761 
.39795 
. 39829 
. 39862 


. 389896 
. 39930 
. 389963 
. 389997 
-40031 


.40065 
.40098 
.40132 
.40166 
- 40200 


.40234 
. 40267 
.40301 
.40335 


.387554 
. 37588 
.37621 
.37654 
. 37687 


: .87720 
. 35320] .387754 
. 35347! 37787 
. 35375] .37820 
. 35402! 37853 


. 35429] 37887 
. 385456] .37920 
. 385484! 37953 
. 35511] .37986 
- 35538] . 38020 
. 85565] . 38053 
. 35592! , 38086 
- 35619} 38120 
. 35647]. 38153 
- 35674] . 38186 


. 35701] .38220 
. 385728] .38253 
. 35755} . 38286 
. 35782) 38320 
. 85810} 38353 


. 35837). 38386 
Cos | Cot 


110° (290°) (249°) 69° 111° (291°) (248°) 68° 
100 





WN NYNWNNN NNWNND NNNWNWND NNWNWNNW NNNNWN NNNNN NWNNN NNNND NNNNNY NNNNN NNNNNY HNNNWL 
WN WNNNYNY YNNNNN NNNNN NNNNND NNNWNWN NNNNWN NNNNN NNNNN NNNNN NNNNN NNNNNW HNNWNWWL 




















NATURAL FUNCTIONS (Continued) 
22° (202°) (337°) 157° 28° (203°) (336°) 156° 


Tan Jos i Tan 


. 40403 
-40436 
.40470 
.40504 
.40538 


.40572 
. 40606 
.40640 
.40674 
-40707 


.40741 
-40775 
.40809 
.40843 
40877 


.40911 
.40945 
.40979 
.41013 
. 41047 


-41081 
-41115 
.41149 
.41183 
.41217 


-41251 
.41285 
.41319 
.41353 
.41387 


-42447|2 ¢ 
42482): 

.42516): 
: i j 3) .42551 
- 92675156 : .42585 
. 92664155 : -42619 
. 9265354 . .42654 
: .42688 
.42722 
-42757 


.42791 
.42826 
.42860 
.42894 
.42929 


.42963 
.42998 
.43032 
.43067 
.43101 


.43136 
.43170 
.43205 
.43239 
-43274 


.43308 
.43343 
.43378 
.43412 
- 43447 


.43481 
.43516 
.43550 
.43585 
.43620 


.92332]}25) 3 -43654 
-92321]24 . .43689 
-43724 
.43758 
-43793 


.43828 
.43862 
-43897 
.43932 
.43966 


.44001 
.44036 
.44071 
.44105 
.44140 


.44175 
-44210 
44244 
.44279 
44314 


.44349 
.44384 
-44418 
.44453 





-41421 
.41455 
.41490 
.41524 
-41558 


.41592 
.41626 
.41660 
.41694 
.41728 


-41763 
.41797 
-41831 
-41865 
-41899 
.41933 
.41968 
.42002 
.42036 
.42070 
; -42105 
. 38832] .42139 
. 38859] .42173 
. 38886] .42207 
. 38912) 42242 


. 88939) . 42276 
. 38966) .42310 
- 88993] 42345 
. 39020] .42379 
. 39046] 42413 .44488 


. 39073] .42447 44523 
Cos Cot i Cot 


112° (292°) (247°) 67° 113° (293°) (246°) 66° 
101 











NN NWNNNN HNNWNNWDY NNNNND YNNWNWND NWNWNDY NNHNNN HNNNNHDW HNNNHWY NNHNNWNH NNN WND HNNNNN HNNNWNW 




















NATURAL FUNCTIONS (Continued) 
24° (204°) (335°) 155° 25° (205°) (334°) 154° 


Sin Tan Cos 


-42262| 466312. 5|.90631/60 
-42288) . 46666 
. 42315) .46702 
.42341) 46737 
.42367|.46772 


.42394| 46808 
42420] 46843 
-42446| 46879 
.42473| 46914 
-42499| 46950 


-42525) 46985 
.42552|.47021 
.42578) .47056 
-42604) 47092 
-42631].47128 


.42657|.47163 
. 42683] .47199 
.42709] .47234 
. 42736) .47270 
.42762| .47305 


. 42788) .47341 
.42815| .47377 
.42841).47412 
.42867|.47448 
.42894) 47483 


.42920] .47519 
-42946] .47555 
. 42972) .47590 
-42999| .47626 
-48025) .47662 


.43051|.47698)2. 
.43077|.47733 
-43104)|.47769 
. 43130) .47805 
.43156) . 46840 


. 43182) .47876 
.43209] .47912 
. 43235] .47948 
.43261]|.47984 
. 43287] .48019 


.43313} 48055 
. 43340} .48091 
.43366} .48127 
.43392| 48163 
-43418].48198 


.43445) 48234 
.43471| 48270 
-43497| 48306 
-43523] 48342 
-43549] 48378 


.43575] 48414 
. 43602) .48450 
.43628) . 48486 
.43654) 48521 
. 43680}. 48557 


. 43706) .48593 
.43733].48629 
.43759] 48665 
.43785} 48701 
- 43811] .48737 


.43837| .48773 
Cos Cot 


114° (294°) (245°) 65° = 115° (295°) (244°) 64° 
102 


OONMADH Rowrel 5 





























NATURAL FUNCTIONS (Continued) 
26° (206°) (333°) 153° 27° (207°) (332°) 152° 


COND OH Nome ™ 





























116° (296°) (243°) 63° 117° (297°) (242°) 62° 


28° (208°) 











118° (298°) 


NATURAL FUNCTIONS (Continued) 


Tan 


-53171 
- 53208 
- 53246 
. 53283 
- 53320 


- 53358 
- 53395 
- 53432 
- 53470 
- 53507 


- 53545 
- 53582 
- 53620 
- 53657 
- 53694 
- 53732 
- 53769 
- 53807 
- 53844 
. 53882 


- 53920 
- 53957 
. 53995 
. 54032 
. 54070 


- 54107 
-54145 
. 54183 
- 54220 
- 54258 
. 54296 
- 54333 
. 54371 
. 54409 
. 54446 


- 54484 
- 54522 
- 54560 
. 54597 
- 54635 


.54673 
-54711 
.54748 
. 54786 
- 54824 


- 54862 
. 54900 
. 54938 
- 94975 
-55013 


-55051 
- 55089 
.55127 
-55165 
- 55203 


. 55241 
- 55279 
5|.55317 
- 55355 
- 55393 
- 55431 


Cot 








1 
1% 
Le 
1 
1 
1 
Ai 
at 
1 
1 
1 
I. 
de 
1 
1 
1 
1 
a 
1 
1 
1 

de 
1.85 
1 

1 

1 
ay 
ce 
1 
Pe 


1 
Ly 
1 
1 
1 


1 
a 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
rs 
as 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


(331°) 151° 





(241°) 61° 
104 


29°(209°) 


-48913]|. 
-48938]. 
.48964]_5 


. 48989}. 
-49014]. 
2} .49040). 
-49065}.5 
-49090). 


.49116). 
-49141), 
.49166]. 
-49192). 
.49217|. 


-49242). 
- 49268] .5 
- 49293}. 
-49318]. 


.49344 


-49369 
-49394 
-49419 
-49445 
.49470 


-49495 
-49521 
-49546 
-49571 
-49596 


-49622 
- 49647]. 
-49672 
- 49697 
-49723 


- 49748 
-49773 
-49798 
-49824 
-49849 
-49874 
. 49899 
-49924 
. 49950 
-49975 


- 50000 


Cos 


119° (299°) 





- 56731 


- 56769 
- 56808 
- 56846 
- 56885 
- 56923 
- 56962 
- 57000 
- 57039 
-57078 
-57116 








-57155 
57193 


7485 
. 5723211 7473]. 
-57271/1.7461). 
.57309/1.7449). 


. 57348) 1.7437). 
-57386|1.7426). 
-57425)1.7414]. 
.57464|1.7402). 
-57503/1.7391) . 


-97541/1.7379]. 
-57580|1.7367). 
-57619/1.7355 

-57657|1.7344) . 
.57696)1.7332) . 


.57735)1.7321). 


Cot | Tan 





(330°) 156° 





(240°) 60° 


NATURAL FUNCTIONS (Continued) 
30° (210°) (329°) 149° 31° (211°) (328°) 148° 


Sin Tan 


: . 60086 
- 51529} 60126 
.51554) 60165 
. 51579}. 60205 
. 51604}. 60245 


- 51628] 60284 
- 51653}. 603824 
. 51678} .60364 
. 51703) .60403 
. 51728] 60443 


.51753} . 60483 
.51778} 60522 
. 51803]. 60562 
. 51828} . 60602 
. 51852]. 60642 


.51877|.60681 
. 51902} .60721 
.51927|.60761 
. 51952], 60801 
.51977|. 60841 


.52002|.60881 
. 52026) .60921 
. 52051). 60960 
. 52076) .61000 
.52101].61040 


.52126].61080 
.52151}.61120 
.52175|.61160 
. 52200} .61200 
. 52225] .61240 


. 52250) .61280 


ONDN RowEel ie 
COONAN Aomme | ie 


. 52275] .61320 
. 52299) .61360 
. 52324) .61400 
. 52349] .61440 


.52374|.61480 
. 52399] .61520 
. 52423] .61561 
. 52448) .61601 
. 52473] .61641 


. 52498] 61681 
. 52522) .61721 
.52547|.61761 
. 52572) .61801 
.52597|.61842 


. 52621) .61882 
. 52646] 61922 
. 52671) .61962 
. 52696) . 62003 
. 52720} .62043 


. 52745) .62083 
.52770) .62124 
.52794| 62164 
. 52819} 62204 
. 52844) 62245 


. 52869) .62285 
. 52893) .62325 
. 52918) .62366 
. 52943) .62406 
52967) .62446 


. 52992) 62487 
Cos Cot 


120° (300°) (239°) 59° =: 121° (301°) (238°) 58° 
105 























NATURAL FUNCTIONS (Continued) 
32° (212°) (327°) 147° 33° (213°) (326°) 146° 


























122° (302°) (237°) 57° 123° (303°) (236°) 56° 
106 


NATURAL FUNCTIONS (Continued) 
34° (214°) (325°) 145° 35° (215°) (324°) 144° 


Cos 


.82904}60 
. 82887]5 
7|. 8287145 
. 82855 
.82839]5 


Cos j\* 
.81915]60 
aoe 59 


. 8282255) 
.82806]54 
. 82790]53 
.82773]52 
.82757}51 


Onrton nwwrel 


























124° (304°) (235°) 55° = 125° (305°) (234°) 54° 
107 


36° (216°) 





126° (306°) 


NATURAL FUNCTIONS (Continued) 


Tan 


. 72654 
. 72699 
. 72743 
. 72788 
. 72832 


. 72877 
- 72921 
. 72966 
- 73010 
. 73055 


. 73100 
.73144 
.73189 
. 73234 
. 73278 


- 73323 
. 73368 
. 73413 
- 73457 
- 73502 


- 73547 
. 73592 
. 73637 
. 73681 
- 73726 


73771 
. 73816 
. 73861 
. 73906 
. 73951 


- 73996 
. 74041 
. 74086 
. 74131 
. 74176 


. 74221 
- 74267 
. 74312 
. 74357 
. 74402 


- T4447 
- 74492 
- 74538 
- 74583 
- 74628 


- 74674 
. 74719 
- 74764 
- 74810 
. 74855 


- 74900 
. 74946 
. 74991 
. 75037 
- 75082 
.75128 
. 75173 
-75219 
. 75264 
-75310 


. 75355 


Cot 








(323°) 148° 37° (217°) (322°) 142° 


ite 
1, 
i 
Ne 
its 


ie 
il 
Ie 
the 
ile 


us 
1. 


. 3432). 
.3424), 
.3416]. 
- 3408}. 
. 3400). 
-3392). 
. 3384). 
-3375). 
. 3367). 
-3359}. 
.3351). 
. 3343]. 
.3335). 
.3327). 
.3319}. 
.3311). 
. 3303). 
. 3295]. 
3287). 
3278). 


3270}. 
Tan 


1 
1 
1 
1 
1 
if 
1 
1 
iy 
1 
1 
1 
1 
a 
1 
1 
1 
a 
1 
1 
1 
1, ; 
1.3440). 
i 
1 
il 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
ues 
ibe 
Ls 

















(233°) 58° 127° (307°) (232°) 52° 
108 


NATURAL FUNCTIONS (Continued) 
38° (218°) (321°) 141° 39° (219°) (320°) 140° 


Sin Tan Cos |’ é 


. 61566} .78129 .78301/60 
.61589].78175 . 7878359) 
.61612} .78222 

.61635] .78269 
. 61658) .78316 
.61681).78363 
.61704| .78410 
.61726| .78457 
.61749] .78504 
.61772| .78551 


.61795| .78598 
.61818) .78645 
.61841]|.78692 
- 61864) .78739 
.61887|.78786 


.61909) .78834 
.61932|.78881 
.61955| .78928 
-61978) .78975 
.62001) .79022 


. 62024) .79070 
- 62046] .79117 
. 62069) .79164 
- 62092) .79212 
- 62115) .79259 


- 62138) .79306 
- 62160) .79354 
- 62183] .79401 
- 62206) .79449 
. 62229] .79496 


-62251) .79544 
.62274].79591 
. 62297] .79639 
. 62320] .79686 
. 62342) .79734 


.62365|.79781 
. 62388) .79829 
. 62411] .79877 
. 62433] .79924 
- 62456] .79972 


. 62479] . 80020 
. 62502) . 80067 
.62524) 80115 
.62547| .80163 
. 62570} .80211 


. 62592] .80258 
. 62615] . 80306 
.62638} . 80354 
. 62660) . 80402 
. 62683] .80450 


. 62706] .80498 
.62728) .80546 
.62751]. 80594 
.62774| .80642 
. 62796}. 80690 


. 62819) .80738 
. 62842) . 80786 
.62864| . 80834 
. 62887) .80882 
. 62909]. 80930|1.2356). 


. 62932]. 80978/1 . 2349). 
Cos | Cot | Tan 


128° (308°) (231°) 51°: 129° (309°) (230°) 50° 
109 


.77715}60 
. 7769659 


5|.78532|45 
.78514]44 








"2519]. 
"2512|. 
"2504. 


. 2497). 
. 2489]. 
. 2482). 
- 2475). 
. 2467). 


. 2460). 
. 2452). 
- 2445), 
. 2437). 
. 2430}. 


. 2423). 
-2415}. 
. 2408) . 
.2401}. 
. 2393}. 


- 2386] . 
. 2378]. 
- 2371). 
- 2364). 








BRR ERE PRE RE BPR REE BREE BRR RE BPR BEE BRE RE PRE RR BP RRR Bee Be eee Seep 























NATURAL FUNCTIONS (Continued) 
40° (220°) (319°) 139° 41° (221°) (318°) 138° 


Sin Tan | 


65606) .86929|1 . 1504|.75471 
63628}. 86980/1.1497|.75452|5 
-65650) .87031/1.1490|.75433158 
-65672|.87082|1. 1483). 75414157 
. 65694). 


.65716|.87184|1. "14701. 
65738} .87236|1. 1463) - 
-65759) . 87287|1.1456) - 
-65781| .87338]1. 1450). 
-65803) - 


| 
.65825) . 
-65847| 87 be 
-65869) .87543/1.1423| 75241148 
65891). 87595|1.1416).75 7 
-65913 _ 87 
.65935) . 87698|1. 1403] 7518414 
65956) .87749|1_ 1396) _75 
-65978 . 87801) ; 
-66000) . 87852)1. 1383) _75126 
- 66022). 87904/1. 1376] .75107|- 
.66044) .87955|1. 1369). 75088 


2] 66088) - 
66109) - 
-66131|. 


66153}. 
66197]. 


. 66218). 
- 66240). 


"64368| 84108 


- 64390) .84158 
- 64412) 84208 
- 64435). 84258 
- 64457) 84307 
- 64479) .84357 


. 64501) .84407 
- 64524). 84457 
2} 64546) . 84507 
- 64568). é 
- 64590) . 


- 64612). 
- 64635). 








56| °1785). 
1778}. 
Likes 

- 1764). 
11.1757]. 
|1.1750). 

. 1743}. 

. 1736). 
.1729). 
1722). 
1745). 
. 1708}. 
-1702). 
1695}. 
.1688).75 
. 1681). 


- 1674}. 


“66284 - 
. 66306) . 
- 66327). 
- 66349} . 


- 66371 88732| 1.1270). 
- 66393) .88748/1.1263). 
- 66414) .88836]1. 1257). 
- 66436). 888831 . 1250) 
-66458) . 88940|1. 1243). 


.66480|_88992/1. 1237). 
66501]. 89045/1_ 1230). 
-89097|1_ 12241" 
'89149/1. 1217). 
"89201/1.1211!; 


|.89253}1. 1204]. 
|.89306/1.1197). 
.89358)1.1191 -74567]13 
.89410)1. 1184) 74548 

.89463 


.89515 43 1171). 
.89567/1.1165) . 
.89620/1.1158) .7. 
-89672/1 1152 
.89725/1.1145). 


5|.89777|1. 1139] .74412| 
7)|.89830)1. 1132) 74392 





65276). 
-65298) - 
“653201. 
(65342). 
65364). 


- 65336}. 
- 65408) . 
2} .65430) . 
-65452). 








1 
1 
1 
j1 
1 
1 
1 
ci 
i 
ES 
ds 
21. 
2/1. 
2 
a 
r 
a5 
we 
a 
ae 
ce 
A 
1. 
Zz: 
#3 





-86878)|1. ak 
.65606| .86929/1.1504!. 


Cos | Cot | Tan 


130° (310°) (229°) 49° 431° (311°) (228°) 48° 
119 











NATURAL FUNCTIONS (Continued) 
42° (222°) (317°) 187° 48° (223°) (316°) 136° 


Cos Sin Gos |” 


. 1106) .74314}60 .68200/. .73135]60 
- 1100} .74295]59 .68221). .73116]59 
. 1093} .74276]58 .68242]. .73096]58 
. 1087} .74256 57 . 68264}. .73076}57 
. 1080) . 74237 ]56 . 68285}. .73056]56 
. 1074) .74217]55 . 68306 |. .73036]55 
. 1067) .74198}54 . 68327}. .73016]54 
. 1061) .74178]53 . 68349 |. -72996]53 
. 1054} .74159}52 . 68370}. .72976]52 
. 1048) .74139]51 - 68391). 


-72957]51 
. 67129) .90569}1. -74120]50 . 68412}. -72937}50 
: .90621/1. 1035) .74100149 . 68434 |. .72917|49 

12] .67172|.90674/1. 1028) .74080]48) .68455 |. y 
13] .67194| .90727/1 .1022|.74061]47 . 68476}. 
14] .67215|.90781/1.1016|.74041)}46 . 68497 |. 


15] . 67237) .90834/1. 1009) .74022)/45 .68518}. 
16] . 67258) . 90887 . 68539 |. 
17}.67280| .90940 .68561). 
18] .67301).90993 . 68582}. 
19] . 67323) .91046 . 68603 | . 


20) .67344| .91099 . 68624). 
21).67366|.91153 . 68645). 
22}. 67387) .91206 21. 68666 | . 
23} .67409) .91259}1. . 68688 |. 
24) .67430/.91313)1. . 68709}. 


25] .67452) 91366 . 68730). 
26] .67473).91419 . 68751). 
27|.67495| .9147 . 68772}. 
28] .67516).91526 . 68793}. 
29) .67538) .91580 .68814]. 


al 
1 
1 
al 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
30} 67559) .91633]1. . . 68835}. 
31}.67580) .91687|1.0907).73708]29 . 68857 | . 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
al 
ul 
1 
il 
1 
1 
1 
1 
1 
1 
1 
1 
1 












































Tan 


. 66913]. 90040 
. 66935]. 90093 
. 66956]. 90146 
.66978] .90199 
. 66999]. 90251 


: . 90304 
. 67043} . 90357 
. 67064) .90410 
. 67086} . 90463 
.67107).90516 














~~ a 
SOMNAH howe | 
for) 
J 
f=) 
& 
4 
OWONIMAAN momo 3 


= 
jes 
for} 
<j 
my 
Or 
a 


.0977 | .73924 40 
.0971).73904]39 
. 0964! 73885138) 


°72657|36 


. 72637135 
.72617)34 


32] .67602)|.91740 2). 68878}. 
: 91794 . 68899 |. 
34] 67645) .91847 .68920}. 


35] .67666).91901 . 68941). 
36] .67688) .91955 . 68962}. 
37]|.67709| .92008 . 68983 | . 
38] . 67730) .92062 . 69004 |. 
39] .67752| .92116 - 69025]. 


40} .67773) .92170 . 69046}. 
41) .67795) .92224 . 69067 |. 
421. 67816|.92277 .69088 |. 
43] . 67837) .92331 .69109}. 
44] 67859) .92385 .69130}. 


45] 67880) .92439 .69151). 
46] .67901).92493 .69172}. 
47} 67923] .92547 .69193}. 
48] .67944) .92601 .69214). 
49] .67965|.92655 . 69235). 


50} . 67987) .92709 - 69256}. 
51}. 68008) . 92763 .69277 |. 
52] .68029| . 92817 2] .69298]. 
53] .68051).92872 .69319). 
54]. 68072) .92926 . 69340]. 


55] .68093) .92980 .69361}. 
56} .68115) .93034 . 69382). 
57] .68136) .93088 .69403 |. 
58} .68157|.93143 . 69424]. 
59} .68179| .93197 .69445). 


60} .68200) .93252)1.0724|.73135 .69466 |. 
Cot Tan Sin Cos 


132° (312°) (227°) 47° 138° (313°) (226°) 46° 
af Wil 


w 
oO 
for) 
x 
fe) 
& 
oD 


- 0888) .73649]26 


. 0881) .73629 }25 
. 0875) .73610}24 
- 0869) .73590]23 
. 0862) .73570]22 
-0856} .73551 421 


. 0850) . 7353120 
- 0843) .73511}19 
.0837|.73491]18 
- 0831) .73472}17 
- 0824) .73452]16 


- 0818) .73432]15 
.0812).73413}14 
- 0805) .73393]13 
.0799} .73373]12 
.0793} .73353}11 


. 0786} .73333]10 
.0780).73314] 9 
.0774).73294] 8 
.0768).73274] 7 
.0761|.73254] 6 
.0755) .73234] 5 
.0749).73215] 4 
.0742|.73195] 3 
.0736|.73175] 2 
.0730).73155} 1 

0 
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NATURAL FUNCTIONS (Continued) 
44° (224°) (315°) 135° 


Sin 


. 69466) . 
. 69487). 
. 69508) . 
. 69529] . 
. 69549} . 


. 69570}. 
.69591). 
. 69612). 
. 69633). 
- 69654). 


. 69675). 
. 69696} . 
2] .69717). 
. 69737]. 
4) .69758}. 
-69779]. 
- 69800) . 
.69821]. 
- 69842). 
- 69862}. 


. 69883} . 
- 69904! . 
2}.69925). 
-69946| . 
- 69966] . 


- 69987}. 
- 70008}. 
- 70029}. 
. 70049). 
. 70070}. 


-70091}. 
-70112). 


OONOA PWNHS 


2} .70132). 
-70153}. 
.70174|. 


- 70195). 
-70215). 
- 70236}. 
. 70257]. 
.70277). 


- 70298}. 
-70319}. 
- 70339} . 
- 70360} . 
.70381). 


-70401}. 
- 70422). 
. 70443}. 
- 70463}. 
. 70484) . 


- 70505}. 
- 70525). 
- 70546) . 
- 70567). 
. 70587}. 
- 70608}. 
. 70628}. 
- 70649}. 
- 70670) . 
- 70690} . 


70711 
Cos 














NATURAL FUNCTIONS—SECAN1IS AND COSECANTS 
0° (180°) (359°) 179° 1° (181°) (358°) 178° 2° (182°) (357°) 177° 


~ 








nt 


CHANAVU KZONHO 
CHONAU PoOnNKo 





78.133 


76.397 
74.736 
73.146 
71.622 
70.160 


68.757 
67.409 
66.113 
64.866 
63.665 


62.507 
61.391 
60.314 
59.274 
58.270 


57.299 


I. 
ly 
1 
Wi 
4 
Le 
ae 
ke 
a 
ale 
L. 
nla 
hi 
ae 
a 
ue 
105 
ut 
Ue 
1 
ws 
3 
1: 
il 
I: 
i 
ale 
1. 
1. 
i: 
a 
Li 
Tt 
1s 
p Ul 
AS 
a 
Ms 
li, 
Bs 
rt 
di 
a 
ae 
1: 
te 
uF 
Le 
nls 
Ls 
1; 
Ly 
pI 
a. 
Mi 
Bi 


So Hor arumo 


9 
8 
7 I 
6 
5 
4 
3 
2 
1} 
ty) 


> 





90° (270°) (269°) 89° 91° (271°) (268°) 88° 92° (272°) (267°) 87° 
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NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
3° (183°) (356°) 176° 4° (184°) (355°) 175° 5° (185°) (354°) 174° 


~ 





OHONMOW PoOnNKO 
CHONDA PpOnWNred 
CHUA PONRO 
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93° (273°) (266°) 86° 94° (274°) (265°) 85°» 95° (275°); (264°) 84° 
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NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
6° (186°) (353°) 173° 7° (187°) (352°) 172° 8° (188°) (351°) 171° 


. 
~ 
~ 


See 





-0055 
-0055 
-0056 
0056 
0056 


0057 
. 0057 
. 0057 
.0058 
- 0058 


0058 
.0059 
-0059 
.0059 
.0059 


.0060 
-0060 
- 0060 
-O06L 
-0061 


-0061 
.0062 
-0062 
0062 
-0063 


-0063 
-0063 
- 0064 
. 0064 
-0064 


.0065 
0065 
.0065 
- 0066 
- 0066 


-0066 
- 0067 
0067 
. 0067 
-0068 


.0068 
.0068 
. 0069 
. 0069 
.0069 


-0070 
-0070 
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.0071 
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96° (276°) (263°) 83° 97° (277°) (262°) B2° 98° (278°) (261°) 81° 
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NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
9° (189°) (350°) 170° 10° (190°) (349°) 169° 11° (191°) (348°) 168° 
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99° (279°) (260°) 80° 100° (280°) (259°) 79° 101° (281°) (258°) 78° 
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NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
12° (192°) 


(347°) 167° 


13° (193°) 


(346°) 166° 


14° (194°) 


Sec 


(345°) 165° 


Csc 





1 
1 
1 
1 


1 
1 
1 
1 


CHONDA PwWWRo 


1. 
.0230 
-0231 
- 0232 
-0232 


-0233 
-0234 
0234 
-0235 
-0236 


1 
1 
1 
1 


1 
1 
1 
1 
1 


a 
- 


1 
1. 


1 
1 
1 
1 
1 


1 
1 
1 
1 
1 


1 
1 


1 

-0224 
-0225 
+0225 
-0226 


Li 
.0227 
-0228 
-0228 
.0229 


0223 


0227 


0230 


0236 


-0237 
-0238 
0238 


0239 


-0240 
-0240 
-0241 
-0241 
-0242 


-0243 
-0243 
-0244 
-0245 
-0245 


-0246 
- 0247 





4 
4 
4 
4 


4 


4 


4 


4 


4 
4 


4 


4. 


4. 
4. 
-5195 


4 


- 7706 
- 7641 
-7577 
-7512 


4. 
4. 
4. 
.7257 
-7194 


4, 
. 7067 
4. 
4, 
-6879 


4. 
.6755 
- 6693 
4. 
4. 


4. 
4. 
4, 
4, 
4, 


4. 
4. 
4. 
4. 
4. 


4. 
4. 
4. 
4, 
4. 


4. 
4, 
4. 
-5428 


7448 
7384 
7321 


7130 


7004 
6942 


6817 


6631 
6569 


6507 
6446 
6385 
6324 
6263 


6202 
6142 
6081 
6021 
5961 


5901 
5841 
5782 
5722 
5663 


5604 
5545 
5486 
5369 


5311 
5253 


4.5137 


- SEER PEPPER 


-5079 
.5022 


SO HNWAU aAIWDDO 


SO CHIR PHONHO 


-0263 


4.2785 
4.2733 
4.2681 
4.2630 


4.2579 
4.2527 
4.2476 
4.2425 
4.2375 


4.2324 
4.2273 
4.2223 
4.2173 
4.2122 


4.2072 
4.2022 
4.1973 
4.1923 
4.1873 


4.1824 
4.1774 
4.1725 
4.1676 
4.1627 


4.1578 
4.1529 
4.1481 
4.1432 
4.1384 


4.1336 





Oo HNOU aAIDCO 





102° (282°) 





(257°) 77° 


103° (283°) 


~ 





Sec 


(256°) 76° 
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1.0306 
1.0307 
1.0308 
1.0308 
1.0309 


1.0310 
1.0311 
1.0311 
1.0312 
1.0313 


1.0314 
1.0314 
1.0315 
1.0316 
1.0317 


1.0317 
1.0318 
1.0319 
1.0320 
1.0321 


1.0321 
1.0322 
1.0323 
1.0324 
1.0324 


1.0325 
1.0326 
1.0327 
1.0327 
1.0328 


1.0329 
1.0330 
1.0331 
1.0331 
1.0332 


1.0333 
1.0334 
1.0334 
1.0335 
1.0336 


1.0337 
1.0338 
1.0338 
1.0339 
1.0340 


1,0341 
1,0342 
1.0342 
1.0343 
1.0344 


1.0345 
1.0346 
1.0346 
1.0347 
1.0348 


1.0349 
1.0350 
1.0350 
1.0351 
1.0352 


OHNSWM RPWNRO 


1.0353 


Csc 


104° (284°) 





41987 
4.1239 
4.1191 
4.1144 


4.1096 
4.1048 
4.1001 
4.0954 
4.0906 


4.0859 
4,0812 
4.0765 
4.0718 
4.0672 


4.0625 
4.0579 
4.0532 
4.0486 
4.0440 


4.0394 
4.0348 
4.0302 
4.0256 
4.0211 


4.0165 
4.0120 
4.0075 
4.0029 
3.9984 


3.9939 
3.9894 
3.9850 
3.9805 
3.9760 


3.9716 
3.9672 
3.9627 
3.9583 
3.9539 


3.9495 
3.9451, 
3.9408 
3.9364 
3.9320 


3.9277 
3.9234 
3.9190 
3.9147 
3.9104 


3.9061 
3.9018 
3.8976 
3.8933 
3.8890 


3.8879 


3.8637 


Sec 





(255°) 75° 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 


(34>) 162° 


177 a 


(343°) 163° 


96°) 


(344°) 164" 16° (1 


) 


5° 


15° (19. 
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@52°) 72° 


107° (287>) 


106° (236°) (253°) 73° 


(254°) 74° 


105° (285°) 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
18° (198°) (341°) 161° 19° (199°) (340°) 160° 20° (200°) (339°) 159° 


~ 
~ 





wnwnwnrby 


OHNE POonWrHd 
OCHOIMS Powonrd 





NNN YNhNN HNN 


OOS1 
0056 
0031 
0007 
9952 








WeWWW WWWWH WWWWHW WHWWWH WHWWH. BCHWWWH 





NNwNww NNwwwry 
ao ae) a) 


9957 
- 9933 
9908 
9$S4 
9859 


-9835 
-9811 
-9786 
-9762 


.9738 


-9713 
9689 
-9665 
- 9641 
9617 


9593 
9569 
9545 
9521 
9498 


9474 
9450 
-9426 
- 9403 
-9379 





2: 2. 
2 2.8 
2. 2.8 
2. Pie 
2. 2. 
2 2: 
2 2. 
2 2.84 
2 2.8: 
2 2. 
2 2. 
2. 2.8 
2 2.8: 
2 2.83 
2. 2. 
2. 2. 
2. 2.8: 
2. 2.8 
2h 2.8 
De 2.8 
2. 2.% 
2. 2.8 
2 Ce 
2 2. 
2 2.8 
2. 2. 
2. 2. 
2 2. 
2. 2. 
f 2. 


Be ee eee See Bee Bee Bee Be Re PP RE PRE Bee PR eee Ree eee 


3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3.15 
3. 
3. 
3. 
3. 
3.1: 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 


° + Bo oo Ut AIMS 

O HHYWAU DIDO 
~ 

SO HPHWRU AUIKOCO 
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108° (288°) (251°) 71° 109° (289°) (250°) 70° 110° (290°) (249°) 69° 
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NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 











21° (201°) (338°) 158° 22° (202°) (337°) 157° 23° (203°) (336°) 156° 
’ ’ ’ Sec | Cse , 
te) Oo 2. 0 0864 | 2.5593 | 60 
1 1 2. 1 0865 | 2.5576-] 59 
2 2 2. 2 0866 | 2.5558 | 58 
3 3 2. 3 0868 | 2.5541 | 57 
4 & Z. 4 0869 | 2.5523 | 56 
5 5 2. 5 0870 | 2.5506 | 55 
6 6 2.6 6 OS872 | 2.5488 | 54 
7 7 2. 7 0873 | 2.5471 | 53 
8 8 2. 8 O874 | 2.5454 | 52 
9 9 2. 9 0876 | 2.5436 |] 51 
2. 10 0877 | 2.5419 | 50 

2. il 0878 | 2.5402 | 49 

2. 12 0880 | 2.5384 | 48 

2.6 13 O881 | 2.5367 | 47 

2. 14 0883 | 2.5350 | 46 

15 OS84 | 2.5333 | 45 

16 OS85 | 2.5316 | 44 

17 0887 | 2.5299 | 43 

18 0888 | 2.5282 | 42 

19 0889 | 2.5264 | 41 

20 0891 | 2.5247 | 40 

24 0892 | 2.5230 | 39 

22 0893 | 2.5213 | 38 

23 0895 | 2.5196 | 37 

24 0896 | 2.5180 | 36 

25 2.5163 | 35 

26 0899 | 2.5146 | 34 

27 0900 | 2.5129 | 33 

28 0902 | 2.5112 | 32 

29 0903 | 2.5095 | 31 


NNNNN NNNWN NHNYNNNY WNNHNHN WwhwD 
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bunnwny 
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Whey NYNNNHNY 
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0 Oy 
0 9 De f 9 
0775 | 2.6849 | 8 Pe 52 0935 4715] 8 
07 2.6830 | 7 2)! 53 0936 4699 | 7 
07 2.6811] 6 2: 54 0938 4683 |] 6 
.07 2.6791 | 5 2: 55 0939 | 2.4667] 5 
.0780 | 2.6772 | 4 2. 56 0941 | 2.4650} 4 
7 2.6752 | 3 a 57 0942 | 2.4634] 3 
2.6733 | 2 2.5 58 0944 | 2.4618} 2 
2.6714] 1 gt 59 0945 | 2.4602} 3 

te) 


2.6695 
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So 
o 
So 
rg 





to 
a 
° 
fo) 
o 
ra 
(or) 
to 
ee 
on 
ra) 
for) 
° 





~ 


Sec Ue Csce Sec “J 





111° (291°) (248°) 68° =. 112° (292°) (247°) 67° 113° (298°) (246°) 66° 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 









































i Cse 


114° (294°) 


(245°) 65° 


115° (295°) 


121 


(244°) 64° 


116° (296°) 


24° (204°) (335°) 155° 25° (205°) (834°) 154° 26° (206°) (333°) 153° 
s Sec Cse Sec J 
0 | 1.0946 | 2.4586 1.1034 | 2. () 2. 
1 | 1.0948 | 2.4570 1.1035 | 2.2 1 2. 
2 | 1.0949 | 2.4554 1.1037 | 2.% 2 2. 
3 1 1.0951 |} 2.4538 1.1038 | 2.¢ 3 2. 
4] 1.0952 | 2.4522 1.1040 | 2. 4 2. 
5 | 1.0953 | 2.4506 1.1041 | 2. 5 2.2 
6 | 1.0955 | 2.4490 1.1043 | 2. 6 2.3 
7 | 1.0956 | 2.4474 1.1044 | 2. 7 2.2 
8 |] 1.0958 | 2.4458 1.1046 | 2. 8 2. 
9 | 1.0959 | 2.4442 1.1047 | 2. 9 2. 
410 | 1.0961 | 2.4426 1.1049 | 2. 10 2. 
11 |] 1.0962 | 2.4411 1.1050 | 2. 11 2. 
12 | 1.0963 | 2.4395 1.1052 | 2. 2) 
13 }] 1.0965 | 2.4379 1.1053 | 2. 2. 
14] 1.0966 | 2.4363 1.1055 | 2. 2. 
15 | 1.0968 | 2.4348 1.1056 | 2. 2. 
16 | 1.0969 | 2.4332 1.1058 | 2. 2.: 
17 }| 1.0971 | 2.4316 1.1059 | 2. 2 
18 | 1.0972 | 2.4300 1.1061 | 2. 2. 
19 ] 1.0974 | 2.4285 1.1062 | 2. 2.3 
20 | 1.0975 | 2.4269 1.1064 | 2. 2. 
21 |.1.0976 | 2.4254 1.1066 | 2. 2. 
22 | 1.0978 | 2.4238 LiLOG7 || “Qis¢ 2523 
23 | 1.0979 | 2.4222 L1069 | 2: 2.22 
24 | 1.0981 | 2.4207 1.1070 | 2. 2.24 
25 | 1.0982 | 2.4191 1.1072 | 2. 2.2 
26 | 1.0984 | 2.4176 1,1073 | 2. 2.2 
27 | 1.0985 | 2.4160 1.1075 | 2. 2. 
28 | 1.0987 | 2.4145 1.1076 | 2.32 2.24 
29 | 1.0988 | 2.4130 1.1078 | 2.3: 2. 
30 | 1.0989 | 2.4114 1.1079 | 2. Que 
31 | 1.0991 | 2.4099 1.1081 | 2.3: 2.2% 
32 | 1.0992 | 2.4083 1.1082 | 2.3: 2. 
33 | 1.0994 | 2.4068 1.1084 | 2. 2.2% 
34 | 1.0995 | 2.4053 1.1085 | 2. 2. 
435 | 1.0997 | 2.4038 1.1087 | 2. 2. 
36 | 1.0998 | 2.4022 1.1089 | 2. 25 
37 | 1.1000 | 2.4007 1.1090 | 2. 2. 
38 | 1.1001 | 2.3992 LS1092 152" 2 
39 | 1.1003 | 2.3977 1.1093 | 2. QZ 
40 | 1.1004 | 2.3961 1.1095 | 2. Pe 
41 ]°1.1006 | 2.3946 1.1096 | 2. 2. 
} 42 ] 1.1007 | 2.3931 1.1098 | 2. 2.2 
} 43 | 1.1009 | 2.3916 1.1099 | 2. Dias 
44 1] 1.1010,} 2.3901 1.1101 | 2. 2.2% 
45:} 1.1011 | 2:3886 1.1102 | 2. 2 
46 | 1.1013 | 2.3871 1.1104 | 2. P27 
47 |] 1.1014 | 2.3856 1.1106 | 2.28 Qn 
48 | 1.1016 | 2.3841 1.1107 | 2/28 22 
49 | 1.1017 | 2.3826 1.1109 | 2.2! Divs 
50 | 1.1019'| 2.3811 A LELOD| eZ Qi 
51 | 1.1020 |'2.3796 L112 | 2. 9 2° 
52 | 1.1022'| 2.3781 4.1113 | 2. 8 2 
53 | 1.1023 | 2.3766 VSMLLS || ic 4 Pier 
54 | 1.1025. | 2.3751 P1117 | 2.2 6 2s 
55 }| 1.1026 | 2.3736 Poets || 22 5 Ds 
56 {1.1028 | 2.3721 L61120 | (2.22% 4 2) 
57 | 1.1029 | 2.3706 MeLt21 1) 225 3 per 
58 | 1.1031 | 2.3692 1.1123 | 2x25 2 Qe 
4 59 | 1.1032 | 2.3677 1.1124 | 2.2 ik ids 
60 | 1.1034 | 2.3662 N26) 2 0 Qi 
Sec Cse a 





(243°) 63° 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
27° (207°) (332°) 152° 28° (208°) (331°) 151° 29° (209°) (330)° 150° 


. 


Sec Cse 
1.1326 
1.1327 
1.1329 
1.1331 
1.1333 


1.1334 
1.1336 
1.1338 
1.1340 
1.1342 


1.1343 
1.1345 
1.1347 
1.1349 
1.1350 


1.1352 
1.1354 
1.1356 
1.1357 
1.1359 


1.1361 
1.1363 
1.1365 
1.1366 
1.1368 


1.1370 
1.1372 
1.1374 
1.1375 
1.1377 


1.1379 
1.1381 
1.1383 
1,1384 
1.1386 


1.1388 
1.1390 
1.1392 
1.1393 
1.1395 


1.1397 
1.1399 
1.1401 
1.1402 
1.1404 


1.1406 
1.1408 
1.1410 
1.1412 
1.1413 


1.1415 
1.1417 
1.1419 
1.1421 
1.1423 


Sec 


1.1223 
1.1225 
1.1227 
1.1228 
1.1230 


1.1232 
1.1233 
1.1235 
1.1237 
1.1238 


1.1240 
1.1242 
1.1243 
1.1245 
1.1247 


1.1248 
1.1250 
1.1252 
1.1253 
1.1255 


1.1257 
1.1259 
1.1260 
1.1262 
1.1264 


f.1265 
1.1267 
1.1269 
1.1270 
1.1272 








-1301 
- 1289 
-1277 
- 1266 


Why 


CHONOVU Bwrdd 
OHONAWM pPpwwro 
CONAU Bomreod 


WNwNHNNY NNWNNY NNNNN NHNNNW 








1.1274 


1.1276 
1.1277 
1.1279 
1.1281 


1.1282 
1.1234 
1.1286 
1.12388 
1.1289 


1.1291 
1.1293 
1.1294 
1.1296 
1.1298 


1.1300 
1.1301 
1.1303 
1.1305 
1.1307 


1.1308 
1.1310 
1.1312 
1.1313 
1.1315 


1.1317 
1.1319 
1.1320 
1.1322 
1.1324 


1.1326 











Nh NNNNN NNNWNH NNNNNY NNNNN NNNYNNY WNNNN NNNWNNY NNWNY NNN 
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5 Oe 
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ills 
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Ls 
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rt 
nts 
1. 
I. 
HIG 
if 
Ue 
aq: 
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a. 


LS NNWNN NNNNN NWNNN NNNHNN NNNNN NWNNNH NHNNNNH NNW 


So PR wWRU auHmOS 
O HNWRU aruMO 


Ny NNibhh 


1.1434 





117° (297°) (242°) 62° 118° (298°) (241°) 61° 119° (299°). * (240°) 60° 


122 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
30° (210°) (329°) 149° 31° (211°) (328°) 148° 32° (212°) (327°) 147° 
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CONAU PWNRHO 
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120° (300°) (239°) 59° 121° (301°), (238°) 58° =: 122° (302°) (237°) 57° 
123 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
33° (213°) (326°) 146° 34? (214°) (325°) 145° 35° (215°) (324°) 144° 


~ 


Sec Sec Cac 

2062 .2208 | 1.7434 
. 2065 { +2210 | 1.7427 
2067 ; -2218 | 1.7420 
. 2069 .2215 | 1.7413 
.2072 2218 | 1.7406 


2074 +2220 
2076 7K 2223 
. 2079 +2225 
. 2081 y y +2228 
2084 2230 


. 2086 
. 2088 
. 2091 
20938 
. 2096 


| 
| 


| 
| 
| 
| 


sano} 
Pat pes pet sp 


au 


eee eee | 


eee 


SAAN EYAWES=IE] 


Ne-O OM 


BONRKO CHMNISCU Few O 


Pat et et ps 


~ 
_ eee 
ee 
eee 
eRe ee 


2098 
2100 
21038 
2105 
+2108 


.2110 
»2112 7723 
+2115 TT15 
+2117 7708 
+2120 .7700 


+2122 .7693 
2124 7685 
+2127 | 1.7678 
+2129 | 1.7670 
2132 | 1.7663 


2134 | 1.7655 
12136 | 1, 7648 
.2139 | 1.7640 
‘2141 | 1.7633 
‘2144 | 1.762 


2146 7618 
. 7610 
. 7608 
7596 
. 7588 


te ee 
eee 
pat pet pet et es 
Hee ee 


8198 
. 8190 
- 8152 
8174 
8166 


8158 
8150 
8142 
8134 
8126 


-8118 
-8110 
.8102 
B04 
. 8086 


.8078 
.8070 
8062 
8065 
8047 


8039 
8081 
-8023 
8015 
-8007 


.8000 
.7992 
»7984 
7976 
- 7968 


.7960 
7953 
-7945 
7987 
1.7929 
-2050 | 1.7022 
.2053 | 1.7914 
2055 


:2057 | 1.7898 
-2060 | 1.7891 


-2062 | 1.78838 
Cse See 


os et pt et 
fat at pt ee 








1992 
1994 
. 1997 
. 1999 
2001 


2004 
. 2006 
. 2008 
.2011 
.2013 


2015 
.2018 
2020 
+2022 
-2025 


wee ee RR ee 


ee 


ee ee et ee ee ee ee eer 
tok t toe 


OO 


1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
ul 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


1, 7054 


1.7047 
1, 7040 
1.7088 
1.7027 
1.7020 


1.7013 


Oe 
tototot toto t 


ee eee ee ee 
t t 





123° (303°) (236°) 56°: 12.4° (304°) (235°) S5° 125° (305°) (234°) 54° 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
36° (216°) (828°) 143° 37° 17°) (322°) 142° 38° (QI8*) (sere) Tate 


+ 
> 


See Ose 





WH2QL | 1.0616 
2524 6610 
. 2527 6604 
25380 6507 
2532 6501 


2535 
.2588 
2541 
2543 
2546 


2600 1.6248 
QBGVS | 1G +44 
BWVG | 1, G2 

2600 | 1 Reh 
2702 | 1.0210 


69090 
6093 
.GO86 


1.2974 6979 
1.2976 6972 
1, 2379 6966 
1, 2382 . 6950 
1. 2384 682 


de | 


6584 
6878 
872 
6565 
.6559 


. 6553 
6546 
6840 
6834 
6827 


B52 
6515 
6508 
6802 
G46 


2705 | 1.629 
2708 | 1, 6207 
2710 | 1, 6201 
2719 | 1.6105 
2T1G | 1. B1S8e 


CaNCA £uwROo 
ft et ii 

LISA Suw-O} 
fat ee pe 


64S 
6989 
.G9S2Q 
GO25 
6918 


2719 | 1.6188 
LOUu7 
1.6171 
1.6168 
1.6159 


2540 
.2552 
.2554 
2557 
. 2560 


2563 
2566 
2568 
2571 
2574 

2577 


2579 


esis O 





eee 


1.2400 6012 
1oN0S 6905 
LOM0S , 6898 
LOS . 6802 
1 . 6885 


1.6188 
1.0u4y 
1.0141 
1, O18 
1.6129 


ie 


me et et me 


1.0198 
LOuy 
Lou 
1.6108 
1, 6000 


2763 | 1, 6008 
VIGE | 1. COST 
1, O82 
1. 6076 
1.6070 


2778 | 1.0004 
QPRL | 1.6058 
2784 7 1, 6052 
QPST | 1.006 
27V0 | 1.6040 


QTOI | 1. GORS 
270d | 1. bOQ0 
27e9 | 1.0028 
BNO’ | L. GOLF 
284 | 1.G014 


2807 
aso 
ss 
Sid 
asia 


s2822 ore 
BRIS OFT 
:B8Vs 5005 
ON 6050 
Sk S\N 


QSa7 | 1.5048 
BS40 7 1 OMe 
Qs | 1.080 
OT ooo 
Jasau S025 


1 
1, 
2852 | 1, 5010 
2855 eat 
1, 
lL. 


1.18 GSTS 
LoOMi6 6871 
L419 6865 
1.2421 8858 
1.2424 . 6852 


6489 
0489 
2582 OT 
2585 OF 
2588 | 1.6404 


ed al cll ce lel eel ee en el ell ee ee 


morons meme 
nome ine eis 


1.2407 6845 
1.2429 6898 
1.432 6832 
1.N85 6825 
Lay .OS1S 


1.2440 .6812 
1.2443 8805 
TLS 
1.2448 
1.2451 


1.2453 


62501 | 1.6458 
2508 | 1, 0452 
1.2806 | 1.0446 
1.2500 7 1.64990 
1.2602 | 1.6433 


1.2605 | 1.6427 
1, 2608 | 1.6421 
1.2610 | b. 6414 
1.2613 | 1.6408 
1.2616 | 1.6402 


1.2610 | 1.6306 
1, 2622 | 2, 6800 
1.2624 | 1, 6889 
1.2627 | b. 0377 
1, 2680 GFL 


i. 
1, 26893 | 1.6865 
1, 2086 | 1,6359 
1.2680 | 1, 6359 
L204 | 1.6346 
1.2044 6840 


1.2047 BUSS | 
1, 2680 B828 
et 2653 .O328 
1s 


1, 6310 


— 


1.0746 
1.6789 
1.0783 
1. 6726 
6720 


6713 
6707 
e700 
664 
GOST 


GEST 
6674 
6668 
6661 
8055 


6649 


1, 2661 | 1, 6808 


Te 8 270 


1.2076 | 1.0273 
L. 2070 | 1, 0207 
1.2082 | 1. G61 
1.2684 | 1,255 
1.2087 | 1.040 


lL, 2000 1.048 


.2508 
2510 
2518 | 1, 6686 
1.2816 | 1.6629 
1.20 | 1.6623 


~~ eee eRe ee 


~ 
= 
= 
Se 
rs 
ns 


ssn Soy 
Yano Sno2 
BROS Shug 


ROS : Sano 


Co e—weeA oe4aecO sue 


1.2621 | 2.6616 


1, 
1, 
es 
1. 
1. 
1 
1 
1 
1 
\ 
1, 
1 
1 
\ 
1 
1 
1 
1 
\ 
1 
1 
1 
\ 
\ 
1 
i. 
\ 
\ 
\ 
1 
1 
1 
\ 
1s 
\ 
\ 





126° (J06°) (238°) S3° AF WoT?) (232°) Bae 128° (08*) (ai) BLS 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
39° (219°) (320°) 140° 40° (220°) (319°) 139° 41° (221°) (318°) 138° 


~ 





Ree ee 
wNwwbhy 
ns 


CHONCU BHWWROo 
CHONSWU Boned 





SO CHNOQU PwOWwro 
Ree ee 


Be RR Ree RE 
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Meee 
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-3200 
-3203 
-3207 
-3210 
3213 


.3217 
-3220 
+3223 
3227 
-3230 


- 3233 
-3237 
- 3240 
- 3243 


Ll eel el ale lal el ol ee oe ee er 
male > Stotok rere 5 


Ree 
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RRR RR BREE Be eee eee Be Re Be Ree BE Be Bee Bee 
\ 5 ¢ 1 oi oo 


Lee el ol el el ed lol el ol le ee tt tt atte tartar ro 
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1 
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Ne 
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pte 
ils 
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SO BPRHOHU aunoe 

















129° (309°) (230°) 50° —- 130° (310°) (229°) 49° —- 131° (311°) (228°) 48° - 
126 


NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
A2° (222°) (317°) 137° 43° (223°) (316°) 136° 44° (224°) (315°) 135° 


Sec Cse 





. 38673 
8677 
. 38681 
. 8684 
. 8688 


4663 
4655 
A654 
4649 
4645 


Re eee 
BoWwrHO 
Hee ee 


. 38692 
53696 
. 3699 
3703 
-3707 


8711 


.1640 
-4635 
4631 
. 4626 
-4622 


et ere e 
DMI 

OMNOAOU wows 
rt Re re | ll eel cell ool col 


ee eee 
Pee 


.4617 
4613 
-4608 
A604 
»4599 


BONO ODHNSU BHOWHO 


Ree 





4595 
4590 


pe ger aya 





pee Se 
Ll el aoe ae ll el el oe el oe ee a rere 


ee 


Ree 


- 3782 


. 3786 
.3790 
3794 
3797 
- 3801 





1.3 
1: 
1. 
Tix 
Th 
1 
Wag 
bias 
1: 
Ive 
1 
Le 
5 
ite 
ae 
Ly 
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1 

1 
1: 
hire 
vs 
a 
ibse 
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At 
1. 
Tine 
1.< 
Jie 


eee Se 


3618 
3622 

“3035 
8629 


Re ee 


Yee ees eke ee pet et pe pt 


pee 


. 8666 
1,3670 


1.3673 
Cse 





RO OR eR Oe ee ee ee ee ee 


ee ee OB Be ee eee Be Pe eee ee eee ee 


RRR e Re Pee ee Bee ee Pee ee Be ee Eee 


ee ee ne ee ee ed eee ee 


SO BKwweU SAMS 
CO HBNWEU AIMS 
SO HPNwhU anNwo 


eR Ree eH 














132° (312°) (227°) 47° - 133° (313°) (226°) 46° 134° (314°) (225°) 45° 









= 
R 


= 


OHOn HWE S 


Ro) 


On RWNES 


ww 


oo 
Sr Rwy HS DWYIOM RWhWHS CON 
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. 


: on 
SOWDNOM PWHHS CHNOU hw S SHON 





= 


es 


Deg. 


NATURAL TRIGONOMETRIC FUNCTIONS FOR 


Sin 





.00000 
00175 
00349 
00524 
.00698 
|,00873 
01047 
01222 
01396 
01571 


.01745 
701920 
|.02094 
-02269 
|.02443 
.02618 
02792 
.02967 
.03141 
1.03316 


.03490 
.03664 
-03839 
(04013 
1.04188 
-04362 
04536 
|.04711 
-04885 
.05059 
-05234 
-05408 
-05582 
.05756 
-05931 


.06105 
-06279 
-06453 
.06627 
-06802 


-06976 
.07150 
.07324 
-07498 
07672 


.07846 
-08020: 
-08194 
-08368 
.08542 


.08716 
.08889 
-09063 
-09237 
-09411 
.09585 
09758 
,09932 
-10106 
.10279 


10453 
! Cos 














ANGLES IN DEGREES AND DECIMALS 


Tan 


-00000, 
-00175 
-00349 
-00524 
-00698) 


-00873 
-01047 
.01222 
-01396 
.01571 


-01746 
.01920 
-02095 
-02269 
-02444 


-02619 
.02793 
-02968 
-03143 
-03317 


-03492 
-03667 
.03842 
-04016 
-04191 


-04366 
-04541 
-04716 
-04891 
-05066 


-05241 
-05416 
-05591 
.05766 
-05941 


-06116 
-06291 
-06467 
-06642 
-06817 


-06993 
-07168 
.07344 
-07519 
-07695 


-07870 
-038046 
-08221 
-08397 
-08573 


.08749 
-08925 
.09101 
09277 
-09453 
-09629 
-09805 
-09981 
-10158 
-10334 


.10510 
Cot 











Cot 


i=} 
573.0 
286.5 
191.0 
143.24 


114.59 
$5.49 
81.85 
71.62 
63.66 


57.29 
52.08 
47.74 
44.07 
40.92 


38.19 
35.80 
33.69 
31.82 
30.14 


28.64 
27.27 
26.03 
24.90 
23.86 
22.90 
22.02 
21.20 
20.45 
19.74 


19.081 
18.464 
17.886 
17.343 
16.832 





16.350 
15,895 
15.464 
15.056 
14.669 


14.301 
13.951 
13.617 
13.300 
12.996 


12.706 
12.429 
12.163 
11.909 
11.664 


11.430 
11.205 
10.988 
10.780 
10.579 
10.385 


10.199 
10.019 









Cos 


1.0000 
1.0000 
1.0000 
1.0000 
1.0000 


1.0000 





‘9991 


.9990 
-9990 
-9989 
-9988 
-9987 


‘9971 


-9969 
-9968 
-9966 
-9965 
-9963 


0.9962 
-9960 
+9959 
.9957 
-9956 


-9954 
+9952 
-9951 
.9949 
.9947 


0.9945 








Sin 
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84.1 
84.0 


Deg. 
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Sin 
.10453 
.10626 
-1080 


.10973). 


.11147 


-11320 
-11494 
.11667 
-11840 
.12014 


.12187 
.12360 
.12533 
.12706 
.12880 


.13053 
.13226 
.13399 
.13572 
.13744 
.13917 
-14090 
-14263 
-14436 
.14608 
.14781 
.14954 
.15126 
.15299 
15471 


.15643 
.15816 
-15988 
-16160 
-16333 


-16505 





Cos 


Tan 


-10510 
-10687 
-10863 
11040 
.11217 


.11394 
-11570 
11747 
.11924 
.12101 


.12278 
.12456 
.12633 
.12810 
-12988 
.13165 
138343 
.13521 
.13698 
.13876 
.14054 
14232 
-14410 
.14588 


Cot 


9.514 
9.357 
9.205 
9.058 
8.915 


8.777 
8.643 
8.513 
8.386 
8.264 


8.144 
8.028 
7.916 
7.806 
7.700 


7.596 
7.495 
7.396 
7.300 
7.207 


7.115 
7.026 
6.940 
6.855 


.14767'5.772 


.14945 
15124 
-15302 
15481 
.15660 
-15838 
.16017 
-16196 
.16376 
-16555 
.16734 
-16914 
.17093 
.17273 
-17453 


-1763 
-1781 
.1799 
-1817 
1835 


-1853 


.2126 
Cot 


6.691 
6.612 
6.535 
6.460 
6.386 


6.314 
6.243 
6.174 
6.107 
6.041 


5.976 
5.912 
5.850 
5.789 
5.730 


5.671 
5.614 
5.558 
5.503 
5.449 





5,193 


5.145 
5.097 
5.050 
5.005 
4,959 


4.915 
4,872 





4,829 
4,787 
4.745 


4.705 


Tan 
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0.9781} 78.0 


Sin | Deg. 
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NATURAL FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 


Sin 


0.2079 
-2096 
-2113 
.2130 
.2147 
.2164 
.2181 
-2198 
2215 
.2233 
.2250 
.2267 
2284 
.2300 
.2317 
-2334 
.2351 
-2368 
-2385 
-2402 


0.2419 
-2436 
-2453 
-2470 
-2487 


.2504 
-2521 
-2538 
-2554 
.2571 


0.2588 
-2605 
-2622 
-2639 
-2656 


.2672 
-2689 
-2706 
.2723 
-2740 


0.2756 
-2773 
-2790 
-2807 
-2823 


-2840 
-2857 
.2874 
-2890 
-2907 


0.2924 
-2940 
-2957 
-2974 
-2990 


.3007 
-3024 
3040 
-3057 
-3074 


0.3090 





(2661 


0.2679 
.2698 
2717 
-2736 
-2754 


£2773 
2792 
-2811 
-2830 
-2849 


0.2867 
-2886 
-2905 
-2924 
-2943 


-2962 
-2981 
-3000 
-3019 
-3038 


0.3057 
-3076 
-3096 
-3115 
+3134 


3153 
3172 
-3191 
3211 
-3230 


0.3249 


| Cos | Cot 








Cot 


4.705 
4.665 
4.625 
4.586 
4.548 


4,511 
4.ATA 
4.437 
4.402 
4.366 


4.331 
4.297 
4,264 
4.230 
4.198 


4.165 
4.134 
4,102 
4.071 
4.041 


4.011 
3.981 
3.952 
3.923 
3.895 





Tan | 


Cos 
0.9781 


0.9744 
-9740 
-9736 
9732 
.9728 


-9724 
-9720 
9715 
seit 
-9707 


0.9703 
.9699 
-9694 
-9690 
-9686 


-9681 
-9677 
.9673 
-9668 
-9664 


0.9659 
-9655 
-9650 
-9646 
-9641 


-9636 
+9632 
-9627 
-9622 
-9617 


0.9563 
-9558 
+9553 
-9548 
-9542 


19516 
0.9511 


Sin 
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0.3090 
-3 107 
-3123 
-3140 
-3156 
.3173 


Lol 
i) 
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0.3256) 
.8272 
.3289 
.3305 
ooL2 


.3338 





2 
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‘4019 
"4035 
"4051 


24.0 |0.4067 


—— ee 


Deg.| Cos 


WONOT RWHHS CONOR oo 





Tan 


0.3249 
-3269 
-3288 
-3307 
-3327 


-3346 
-3365 
-3385 
-3404 
-3424 
-0443 
.3463 
-0482 
-3502 
3522 
.3541 
.3561 
-3581 
-3600 
-3620 


0.3640 
-3659 


0.3839 
-3859 
-3879 
-3899 
.3919 


-3939 
-3959 
-3979 
-4000 
-4020 


0.4040 
-4061 
4081 
4101 
4122 


4142 
4163 
4183 
4204 
A224 


0.4245 
-4265 
-4286 
4307 
-4327 
4348 
-4369 
-4390 
-4411 
4431 


0.4452 
Cot 





Cot 


3.078 
3.060 
3.042 
3.024 
3.006 


2.989 
2.971 
2.954 
2.937 
2.921 


2.904 
2.888 








2.246 
Tan 


Cos 


0.9511 
-9505 
-9500 
-9494 
-9489 


-9483 
-9478 
-9472 
-9466 
-9461 
0.9455 
-9449 
-9444 
9438 
-9432 


-9426 
9421 
-9415 


-9150 
-9143 


0.9135 


Sin 
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NATURAL FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 


Sin Tan | Cot | Cos | Deg 
——— eves es } 

-246/0.9135] 66. 30.0 |0.5000/0.5774) 1.7321 0.8660) 60.0 
.236) .9128] 65. ol | 50M S| 25797 |e 251 +8652) 59.9 
2.225) .9121 ‘ r -5030} .5820}1.7182] .8643) . 
215) .9114 5 ‘ -5045| .5844]1.7113} .8634) . 

Be 

4 

4 

4 

4 

4 

5 

5 

5 

6 

6 

7 







































Deg.| Sin 
24.0 |0.4067)0.4452| 2.2 0 
+1) 4083) 244 73)2.23 9 
-2| .4099| 14494] 2.22 8 2 8 
.8 | .4115) .4515) 2.21 ¥f. 3 4 
4] .4131] .4536] 2.20 9107 6 4} .5060) .5867]/1.7045 20825) 6 
.5 | .4147| .4557) 2.194! .9100} .5 -5| .5075| .5890/1.6977| .8616,  .5 
-6 | .4163] .4578] 2.184] .9092 A -6 | .5090) .5914/1.6909| .8607; .4 
.7 | .4179| .4599] 2.174) .9085}  .3 7} .5105| .5938/1.6842) .8599, 3 
.8| .4195) .4621| 2.164) .9078 2 -8| .5120} .5961/1.6775] .8590) .2 
-9| .4210| .4642] 2.154) .9070) 65.1 9 | .5135) .5985/1.6709 8581) 59.1 
25.0 |0.4226]0.4663] 2.145)0.9063) 65.0 31.0 |0.5150/0.6009) 1.6643 0.8572) 59.0 
-4242) .4684| 2.135) .9056) 64.9 -l| .5165] .6032/1.6577 -8563) 58.9 
.4258)] .4706] 2.125] .9048) .8 -5180] .6056)1.6512] .8554; .8 
-4274| .4727| 2.116) .9041 Att -5195) .6080)1.6447 .8545} «7 
-4289] .4748] 2.106} .9033) .6 -5210} .6104/1.6383] .8536) .6 
-4305| .4770] 2.097) .9026 5 -5225) .6128)1.6319} .8526 3) 
-4321] .4791| 2.087] .9018 A -0240} .6152/1.6255] .8517; .4 
.4337| 14813] 2.078} .9011] .3 -5255] .6176/1.6191| .8508) .3 
-4352] .4834) 2.069} .9003} .2 -5270} .6200/1.6128] .8499) .2 


-4368] .4856} 2.059) .8996 


0.4384/0.4877} 2.050/0.8988) 64.0 
-4399] .4899) 2.041} .8980) 63.9 
-4415| .4921) 2.032) .8973 
-4431) .4942) 2.023) .8965 
4446) .4964) 2.014) .8957 


-4462| .4986] 2.006] .8949 
-4478] .5008/ 1.997! .8942 
-4493) .5029] 1.988) .8934 
-4509} .5051} 1.980) .8926 
-4524| .5073} 1.971) .8918] 6 


0.4540)0.5095} 1.963)0.8910) 6 
+4555) .5117} 1.954! .8902] 6 
.4571| .5139) 1.946) .8894 
-4586) .5161| 1.937] .8886 
-4602} .5184/ 1.929) .8878 


.4617| .5206] 1.921] .8870 
.4633] .5228]. 1.913] .8862 
.4648| .5250] 1.905) .8854 
.4664%| .5272| 1.897) .8846 
.4679| .5295| 1.889] .8838 


0.4695 0.5317, 1.881 0.8829] 
14710) .5340| 1.873) .8821 
:4726| 15362) 1.865| |8813| 
'4741| 15384} 1.857] _8805| 
14756) 15407| 1.849! 18796 


4772) .5430) 1.842) .8788 
.4787| .5452| 1.834) .8780 
.4802| .5475| 1.827] .8771 
4818] .5498| 1.819) .8763 
.4833] .5520} 1.811] .8755! 6 


1 
0.4848,0.5543) 1.804/0.8746) 61, 
-4863] .5566| 1.797| .8738) 60 
-4879) .5589| 1.789] .8729 
-4894| 5612) 1.782) .8721 
' 4909) .5635) 1.775) .8712 


-4924] .5658) 1.767| .8704 
-4939) .5681| 1.760) .8695 
.4955) .5704| 1.753] .8686 
.4970) .5727| 1.746) .8678 
4985) .5750} 1.739] .8669} 60.1 


0.5000) 0.5774) 1.732)0.8660} 60.0 


lor) 
msg 
pan 


-5284) .6224/1.6066| .8490) 5 


0.5299|0.6249)1.6003/0.8480) 
-5314) .6273/1.5941| .8471| : 
-5329| .6297|1.5880| .8462 
5344] .6322/1.5818] .8453) 
-5358) .6346/1.5757| .8443) 


.53873) .6371/1.5697| .8434 
-5388) .6395|1.5637| .8425) 
-5402| .6420/1.5577| .8415 
-5417) .6445/1.5517) .8406) 


2 
be 
oo 
3 
go 
® o 
or 


oO 
Len! 
[0 ovo} 


-5432) .6469]1.5458] .8396 


5 
0.5446/ 0.6494) 1.5399]0.8387| 5 
-5461) .6519/1.5340) .8377| 5' 
-5476) .6544/1.5282) .8368 
-5490| .6569]1.5224} .8358 
-5505) .6594/1.5166| .8348 


-5519} .6619]1.5108] .8339 
-5534) .6644/1.5051) .8329 
a -6669] 1.4994] .8320 
-5563) .6694/1.4938) .8310) 
-5577| .6720)1.4882) .8300 


0.5592 0.6745) 1.4826|0.8290 
-5606) .6771|1.4770| .8281 
-5621) .6796)1.4715| .8271 
-5635) .6822)1.4659| .8261 
-5650| .6847)1.4605) .8251 


-5664| .6873)1.4550]) .8241 
-5678) .6899/1.4496| .8231 
-5693| .6924|1.4442|) .8221 
.5707; .6950)1.4388] .8211 
.5721| .6976/1.4335} .8202 


0.5736 0.7002) 1.4281/0.8192 
-5750! .7028/1.4229| .8181) 
-5764| .7054/1.4176| .8171 
-5779)| .7080|1.4124| .8161 
-5793) .7107|1.4071| .8151) 


-5807| .7133)1.4019) .8141! 
-5821} .7159)1.3968} .8131 
-5835) .7186]1.3916) .8121 
-5850) .7212|1.3865) .8111 
-5864| .7239]/1.3814| .8100) 54.1 


0.5878 0.7265] 1.3764 0.8090) 54.0 
Deg.| Cos | Cot | Tan | Sin | Deg. 
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NATURAL FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 


Deg.| Sin | Tan | Cot | Cos z eg.| Sin | Tan | Cot | Cos 


36.0 |0.5878)0.7265/1.3764/0.8090 '0.6494)0.8541 

2 -5892| .7292/1.3713) .8080) 53. ; -6508) .8571 
-5906] .7319}1.3663} .8070| .8 é -6521| .8601 
-5920] .7346}1.3613) .8059 ; -6534| .8632 
-5934| .7373/1.3564| .8049 


-7400)1.3514! .8039 
-7427/1.3465] .8028 
.7404|1.3416) .8018 
-7481/1.3367| .8007 
-7508]1.38319] .7997 


0.7536]1.3270|0.7986 
2! .7563)}1.3222) .7976 
-7590}1.3175| .7965 
-7618}1.3127| .7955 
-7646}1.3079] .7944 


1.3032] .7934 
1.2985] .7923 
1.2938) .7912 
| - é 1.2892 

-6 c 1.2846 
'0.6157/0.7813) 1.2799 
| 6170} .7841/1.2753 
-6184| .7869]1.2708 
-6198) .7898|1.2662 
-6211| .7926)1.2617 


-6225) .7954)1.2572 
-6239| .7983}1.2527 
-6252| .8012/1.2482) . 
-6266) .8040/1.2437/ 

-6280) .8069}1.2393 


|0.6293|0.8098) 1.2349 

-6307) .8127|1.2305 
-6320) .8156)1.2261 
-6334| .8185/1.2218 
-6347| .8214/1.2174 


-6361) .8243)1.2131 
-6374| .8273/1.2088 
-6388)} .8302)1.2045 
-6401} .8332)1.2002 
-6414| .8361)1.1960 


0.6428) 0.8391)1.1918)0.7660 
-6441} .8421/1.1875| .7649 
-6455| .8451)/1.1833] .7638 
-6468] .8481/1.1792) .7627 
-6481) .8511)1.1750' .7615 


0.6494 0.8541]1.1708/0.7604 


1.1708|0.7604 
1 1667} .7593 
1.1626] .7581 
1.1585) .7570 
-6547| .8662)1.1544) .7559 
0,.8693)1.1504|0.7547 
-8724/1.1463) .7536 
-8754/1.1423] .7524 
; -8785/1.1383| .7513 
-6613) .8816)1.1343) .7501 

i 

ip 

Jip 


-6626} .8847)1.1303] .7490 
-6639) .8878)1.1263) .7478 
-6652) .8910/1.1224| .7466 
-6665) .8941)1.1184| .7455 
-6678) .8972)1.1145| .7443 


0.6691/0.9004/1 1106|0.7431 
-6704| .9036)1.1067| .7420 
-6717| .9067|1.1028) .7408 
-6730| .9099)1.0990| .7396 
-6743) .9131}1.0951) -7385 


-6756) .9163]1.0913) .7373 
.6769) .9195|1.0875| .7361 
-6782| .9228/1.0837| .7349 
-6794) .9260)1.0799| .7337 
-6807) .9293/1.0761) .7325) < 


0.6820)0.9325)1.0724)0.7314 
-6833| .9358)1 0686) .7302 
-6845) .9391|1.0649} .7290 
-6858} .9424/1.0612] .7278 
-6871) .9457|1.0575| .7266 


-6884) .9490'1.0538) .7254 
-6896, .9523/1.0501| .7242 
-6909| .9556'1.0464| .7230 
-6921) .9590)1.0428) .7218) 
-6934) .9623 1.0392) -7206 


0,6947'0,9657/1.0355)0.7193 
-6959| .9691/1.0319 
-6972| .9725/1.0283% 
-6984| .9759)1.0247 
-6997 1.0212 


-7009} . 1.0176 
7022) . 1.0141 
-7034| . 1.0105 
-7046 1.0070 
7059 5) 1.0035 


0.7071)1.0000)1.0000)0.7071 
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LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 
FOR ANGLES IN DEGREES AND DECIMALS 




























































































Deg.|L. Sin |L. Tan|L. Cot|L. Cos} Deg. .|L. Sin |L. Tan|L. Cot 
0.06; —7|—o# «© |0.0000; 90.0 9.0192/9.0216|0 9784 | 84.6 
-L |7.2419]7.2419}2.7581/0.0000) 89.9 9 0264/9.0289}0 9711/9. 83.9 
.2 |7.5429|7.5429|2.4571|0.0000 8 9.0334/9.0380}0 9640/9. 8 
.3 |7.7190|7.7190|2.2810}0.0000 atl 9.0403)8.0430)0 9570 4 ef 
.4 |7.8439|7.8439]2.1561|0.0000 6 9.0472}9.0499|0.9501) 6 
.5 |7.9408]7.9409]2.0591}0.0000} «5 9.0539|9.0567|6.9433} 5 
-6 |8.0200/8.0200} 1.9800/0.0000 A 9.0605/9.0633)0.9367 A 
-7 |8.0870]8.0870} 1.9130|0.0000 3 9.0670/9.0699)0.9301 3 
.8 |8.1450/8 1450} 1.8550/0.0000 “2 9.0734|9.0764/0.9236 2 
-9 |8.1961/8.1962] 1.8038/9.9999} 89.1 9.0797|9.0828/0.9172 83.1 
1.0 |8.2419]8.2419] 1.7581/9.9999| 89.0 9.0859/9.0891)0.9109 9.9968) 
-1 |8.2832/8.2833]1.7167/9.9999) 88.9 9.0920/9.0954/0.9046/9.9967) 82. 
-2 |8.3210/8.3211/1.6789)9.9999 8 9.0981/9.1015/0.8985/9.9966 8 
-3 18.3558] 8.3559] 1.6441/9.9999 all 9 1040/9.1076]0.8924|9.9965 ri 
-4 |8.3880/ 8.3881) 1.6119/9.9999 6 9.1099}9.1135)0.8865)9.9964 6 
-5 |8.4179|8.4181]1.5819/9.9999 5 9.1157|9.1194/0.8806/9.9963 5 
-6 |8.4459| 8.4461) 1.5539/9.9998 4 9.1214/9,.1252/0.8748/9.9962 A 
.T |8.4723} 8.4725] 1.5275)9.9998 3 9.1271}9.1310)0.8690/9.9961 3 
-8 |8.4971/8.4973] 1.5027|9.9998 2 9.1326}9.1367/0.8633)9.9960 2 
-9 |8.5206/8.5208] 1.4792/9.9998} 88.1 9.1381}9.1423)0.8577/9.9959) 82.1 
2.0 |8.5428/8.543 1) 1.4569|9.9997| 88.0 19.1436!9.1478)0.8522|/9.9958 82.0 
1 |8.5640| 8.5643] 1.4357|9.9997| 87.9 9.1489]9.1533]0.8467|9.9956| 81.9 
-2 18,5842|8.5845] 1.4155/9.9997 8 9.1542/9.1587|0.8413)9.9955 8 
-3 18.6035) 8.6038] 1.8962/9.9996 at 9.1594/9.1640/0.8360)9.9954| .7 
4 |8.6220)| 8.6223] 1.3777|9.9996 6 9.1646/9.1693|0.8307/9.9953) 6 
.5 |8.6397|8.6401]1.3599|9.9996] 5 9,1697]9.1745|0.8255)9.9952) 5 
.6 |8.6567/8 657 1)1.3429/9.9996 4 9.1747|9.1797| 0.8203) 9.9951 4 
-7 18.6731|8.673611.3264/9.9995 ) 9.1797|9,1848/0.8152}9.9950 3 
.8 |8 6889) 8.6894) 1.3106/9.9995 2 9.1847}9.1898/0.8102}9.9949; 2 
9 |8.7041|8.7046]1.2954/9.9994) 87.1 9.1895)9.1948}0.8052/9.9947) 81.1 
3.0 |8.7188) 8.7194 1.2806|9.9994! $7.0 9.1943] 9.1997|0.8003| 9.9946 
1 |8.7330)| 8.7337] 1.2663/9.9994| 86.9 9.1991]9.2046)0.7954/9.9945| 80.9 
2 |8.7468) 8.7475] 1.2525/9.9993 8 9.2038] 9.2094/0.7906/9.9944 8 
.3 |8.7602) 8.7609] 1.2391/9.9993 aif 9.2085|9.2142)|0.7858]9.9943 aff 
4 |8.7731) 8.7739) 1.2261/9.9992 6 9.2131)9.2189)0.7811/9.9941 6 
-5 18.7857) 8.7865] 1.2135/9.9992 Bi) 9.2176]9.2236]0.7764/9.9940 oO 
.6 |8.7979|8 7988] 1.2012/9.9991 4 9,2221|9.228210.7718]/9.9939 4 
.7 {8.8098} 8.8107] 1.1893}9.9991 3 9.2266]9.2328]0.7672|9.9937 3 
.8 |8.8213} 8.8223] 1.1777/9.9990) 2 9.2310}9.2374|0.7626/9.9936 2 
-9 18.8326] 8.8336] 1.1664/9.9990) 86.1 9.2353]9.2419]0.7581/9.9935] 80.1 
4.0 |8 8436/8. 8446] 1.1554)9.9989] 86.0 9.2397|9.2463]0.7537)| 9.9934 0 
.1 18.8543)8.855411.1446/9.9989) 85.9 9.2439]9.2507/0.7493]9.9932]| 79.9 
.2 18.8647) 8.8659} 1.1341/9.9988 8 9.2482/9.2551/0.7449/9.9931 8 
-3 |8.8749/8.8762|1.1238]/9.9988 Att 9.2524)/9.2594/0.7406/9.9929 i 
4 |8.8849/ 8.8862] 1.1138)9.9987 .6 9.2565|9.2637/0.7363|9.9928 6 
-5 |8.8946) 8.8960} 1.1040/9.9987 5 9.2606]9.2680/0.7320/9.9927 25 
» 6 18.9042}8.9056}1.0944|9 9986 4 9.2647|9.2722)0.7278)9.9925 4 
-7 |8.9135} 8.9150) 1.0850]9,9985 3 9.2687)9.2764/0.7236/9.9924 3 
-8 |8 9226/8.9241)1.0759/9.9985 2 9.2727|9.2805)0.7195/9.9922 2 
-9 |8.9315]8.933111.0669]9.9984) 85.1 9.2767|9,2846]0.7154)9.9921) 79.1 
5.0. |8.94.03) 8.9420} 1.0580/9.9983)] 85.0 9.2806}9.2887|0.7113)9.9919) 79.0 
-1 |8.9489]8.9506] 1.0494/9.9983] 84.9 9.2845]9.2927|0.7073|9.9918) 78.9 
-Z 18,9573] 8.9591] 1.0409/9.9982 8 9.2883]|9.2967|0.7033|9.9916 8 
-3 18.9655] 8.9674] 1.0326/9.9981 af 9.2921!9.3006/0.6994|9.9915 aif 
4 |8.9736] 8.9756] 1.024419.9981 6 9.2959)9.3046/0.6954|9.9913 6 
-5 |8.9816) 8.9836] 1.0164 9.9980 5 9.2997/9.3085/0.6915/9.9912 5 
.6 18.9894) 8.9915] 1.0085/9.9979 A 9.3034|9.3123]0.6877.9.9910 4 
.7 |8.9970| 8.9992] 1.0008 9.9978 3 9.3070/9.3162/0.6838]9.9909 3 
-8 |9.0046)9.0068/0.9932/9.9978 2 9.3107|9.3200)0.6800/9.9907 2 
.9 |9.0120/9.0143]0.9857|9.9977| 84.1 9.3143] 9.3237/|0.6763/9.9906 4 
6.0 |9.0192/9.0216)0.9784/9.9976) 84.0 9.3179)}9.3275'0.6725|9.9904 
Deg.|L. Cos L. Cot'L. Tan|L. Sin | Deg Deg.|L, Cos!L. Cot|L. Tan|L. Sin | 








132 


LOGARITHMS OF FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 




















































































































Deg |L. Sin |L. Tan|L. Cot|L, Cos} Deg Deg,|L. Sin |L.Tan L_ Cot|L. Cos} Deg 
— | 
12.0 |9.3179|9.3275|0.6725|9.9904] 78.0 18.0 |9.4900/9.5118 0.4882/9.9782) 72.0 
.1 |9,3214/9.3312|0.6688|9 9902! 77.9 -1|9 4923/9.5143 0.4857|9.9780] 71.9 
.2 |9.3250/9.3349|0.6651/9.9901| .8 -2 |9.4946]9.5169|0 4831/9.9777| -8 
.3 9 3284]9.3385|0.6615/9 9899] .7 .3 |9.4969'9.5195 0.4805|/9.9775| .7 
.4 |9.3319]9.3422|0.6578/9.9897|  .6 4 |9.4992/ 9.5220 0.4780|9.9772]  .6 
-5 |9 3353/9.3458]0.6542|9.9896| 5 -5 |9.5015]9.5245'0.4755|9.9770| 5 
6 |9.3387|9.3493|0.6507|9.9894| 14 -6 |9.5037|9.5270|0 4730/9 9767| 4 
.7 |9.3421]9.3529|0.6471/9 9892| .3 -7 |9.5060)9.5295|0.4705|9.9764| 3 
.8 |9 3455/9.3564|0.6436/9 9891| (2 8 |9.5082|9.5320 0.4680|9.9762| _.2 
-9 |9.3488|9.3599|0.6401|9.9889] 77.1 9 |9.5104|9,5345)0.4655|9 9759 71.1 
13.0 |9.3521/9.3634|0.6366]9.9887| 77.0 19.0 |9 5123]9.5370|0.4630|9.9757) 71.0 
-1 |9.3554|9.3668|0.6332|9.9885] 76.9 J |9,5148]9.5394|0.4606|9.9754| 70.9 
.2 |9.3586]9.3702|0.6298]9.9884| 8 .29.5170)9 5419|0.4581/9 9751} .8 
.3 |9.3618|9 3736|0.6264|9 9882| (7 »3 |9.5192/9.5443|0 4557|9.9749|  .7 
.4 |9.3650|9.3770|0.6230|9.9880] .6 .4 |9.5213]9.5467|0 4533/9.9746) 6 
.5 |9 3682/9.3804|0.6196/9 9878] 5 -5 |9.5235]9 549110.450919 9743] .5 
.6 |9 3713|9.3837|0.6163/9.9876| 14 -6 19 5256]9.5516|0.4484)9.9741| 4 
.7 |9.3745|9.3870|0.6130|9.9875| ‘3 -7 |9.5278)9.5539|0.4461|9.9738|  .3 
'8 |9.3775|9.3903]0.6097|9.9873] ‘2 -8 |9,5299/9.5563/0 4437|0.9735| .2 
9 |9 3806|9.3935]0.6065]9.9871| 76.1 9 |9.5320|9.5587|0.4413/9.9733] 70.1 
14.0 |9.3837|9.3968]0.6032/9.9869| 76.0] | 20.0 |9.5341/9.5611|0.4389/9.9730] 70.0 
.1 |9 3867|9.4000]0.6000|9 9867| 75.9 -1 |9,5361|9.5634|0.4366|9.9727] 69 9 
.2 |9.3897|9.4032]0.5968/9.9865| .8 -2 |9.5382|9,5658|0.4342/9.9724| .8 
.3 |9 3927|9.4064|0.5936/9 9863) .7 -3 /9.5402/9 5681|0.4319|9.9722)  .7 
4 |9 3957|9.4095]0.5905/9.9861|  .6 -4 /9.5423/9.5704|0.4296|/9 9719.6 
.5 |9.3986|9.4127|0.5873/9.9859] 5 -5 |9 5443/9.5727|0.4273|9.9716| .5 
.6 |9 4015|9.4158]0.5842/9.9857| 4 -6 |9 5463|9.5750|0.4250|9 9713]  .4 
7 |9.4044|9.4189]0 5811/9.9855| .3 ‘7 19.5484|9.5773|0.4227|9.9710! (3 
-8 |9.4073|9 4220]0.5780/9.9853|  _2 -8 |9.5504!9.5796|0.4204/9.9707| 2 
9 |9 4102|9.4250]0.5750]9.9851| 75.1 -9 |9.5523)9.5819|0.4181|9.9704| 69.1 
15.0 |9.4130]9.4281]0.5719]9 9849] 75.0 21.0 |9.5543/9.5842|0.4158|9.9702| 69.0 
-1|9 4158/9.4311]0.5689]9.9847] 74.9 -1 |9.5563]9.5864|0.4136|9.9699] 68.9 
-2 |9.4186|9.4341]0.5659]9.9845| 8 -2 |9.5583]9.5887|0.4113|9.9696} .8 
'3 |9.421419.4371/0.5629]9.9843| .7 -3 |9.5602|9.5909|0.4091/9.9693, °7 
.4 |9.4242]9.4400]0.5600]9.9841|  .6 -4 ]9.5621/9_5932|0.4068|9.9690, .6 
.5 |9.4269]9.4430|0.5570]9.9839] 5 -5 /9.5641/9.5954|0.4046|9.9687| .5 
6 |9.4296|9.4459]0.5541|9.9837|  .4 -6 |9.5660]9.5976|0.4024|9.9684) 4 
.7 |9.4323]9.4488]0.5512/9.9835! 3 -7 |9.5679|9.5998]0.4002|9.9681| .3 
.8 19.4350|9.4517|0.5483/9.9333|  .2 -8 |9.5698/9.6020|0.3980|9.9678 2 
.9 |9.4377|9.4546|0.5454|9.9831| 74.1 .9 |9.5717|9.6042|0.3958|9.9675) 68.1 
16.0 |9.4403]9.4575]0.5425/9.9828| 74.0 22.0 |9.5736|9.6064]0.3936|9 9672) 68.0 
1 |9.4430]9.4603]0.5397|9.9826| 73.9 -1 ]9.5754|9.6086|0.3914|9,.9669] 67.9 
-2 |9.4456|9.4632|0.5368/9.9824| 8 2 |9.5773]9.6108|0.3892|9.9666|  .8 
3 |9.4482|9.4660]0.5340]9.9822| .7 -3 |9.5792|9.6129|0.3871|9.9662) .7 
.4|9 4508]9.4688|0.5312/9.9820| .6 4 /9.5810/9.61510.3849|9.9659, 6 
5 |9.4533|9.4716|0.528419.9817| .5 -5 |9.5828)9.6172|0.3828|9.9656)  .5 
-6 |9.4559|9.4744|0.5256)9.9815| 4 -6 |9.5847|9.6194|0.3806|/9.9653) 4 
.7 |9.4584|9.477 1|0.5229/9.9813| 3 -7 |9.5865/9.6215|0.3785|9.9650) .3 
-8 |9.4609]9.4799]0.5201|9.9811| 2 .8 |9.5883/9.6236]0.3764|9.9647| .2 
-9 |9.4634)9.4826|0.5174]9.9808] 73.1 -9 |9.5901/9.6257|0.3743/9.9643| 67.1 
17.0 |9.4659/9.4853]0.5147|9.9806| 73.0 28.0 |9._5919]9.6279]0.3721/9.9640] 67.0 
-1 |9.4684|9.4880|0.5120/9.9804] 72.9 -1 |9.5937|9.6300|0.3700|9.9637| 66.9 
.2.|9.4709|9.4907|0.5093|9.9801| .8 -2 |9.5954/9.632110.3679|0.9634| 8 
-3 |9.4733)9.4934|0.5066/9.9799|  .7 .3 |9.5972|9.6341]0.3659|9.9631|  .7 
4 |9.4757|9.4961|0.5039|9.9797|  .6 .4 |9.5990|9.6362| 0.3638 9.9627, 6 
-5 |9.4781|9.4987|0.5013]9.9794| — .5 5 |9.6007/9.6383|0.3617|9.9624) 5 
-6 |9.4805|9.5014|0.4986|9.9792|  .4 -6 |9.6024|9.6404/0.3596/9 9621; 4 
.T |9.4829|9.5040|0.4960|9.9789| 3 .7 |9.6042|9.6424|0.3576|9 9617/ .3 
.8 |9.4853|9.5066'0 4934|9.9787| - .2 -8 |9.6059/9.6445]0.3555/9.9614| .2 
.9 |9.4876|9.5092|0.4908|9.9785| 72:1 -9 |9.6076|9.6465]0.3535|9.9611] 66.1 
18.0 |9.4900|9.5118 0.4882/9.9782, 72.0 24.0 |9.6093/9.6486/0.3514/9.9607) 66.0 
|L. Cos|L. Cot'L.TanjL. Sin} Deg} |Deg.|L. Cos. CotlL. Tan|L. Sin | Deg. 
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L. Sin /L. Tan|/L. Cot|/L. Cos 
9.6990/9.7614/0.2386]9.9375 
9.7003)}9.7632/0.2368/9.9371 
9.7016)9.7649/0.2351/9.9367 
9.7029)9.7667/0.2333/9.9362 
9.7042/9.7684/0.2316|/9 9358 


9.7055/9.7701/0.2299}9.9353 
9.7068/9.7719]0.2281/9.9349 
9.7080|9.7736)0.2264/9.9344 
9.7093/9.7753)0.2: 9.9340 
9.7106|9.7771)0.2229/9.9335 


9.7118)9.7788]0.2212/9.9331 
9.7131/9.7805/0.2195) 9.9326 
9.7144/9.7822)0.: 9.9322 
9.7156/9.7839)0.: 19.9317 
9.7168 9.7856 0.4 9.9312 
9.7181)9.7873|0.2127)9.9308 
9.7193/9.7890)0. 9.9303 
9.7205/9.7907|0.2093/9.9298 
9.7218]9.7924! 9.9294 
9.7230/9.7941)/0,2059/9.9289 


JL. Sin |L. Tan|L. Cot/L. Cos]. Deg. 
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9.6093/9.6486]0.3514/9.9607] 66.0 
9 6110}9.6506/0.3494/9.9604) 65.9 
9.6127)9.6527/0.3473)9.9601 
9.6144/9.6547|0.3453)/9.9597 
9.6161)9.6567|0.3433/9.9594 


8 

7 

a} 

9.6177|9.6587|0.3413)/9 9590 - 
3 
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w 
> 
a 
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9 6194|9.6607|0.3393)/9.9587 
9 6210'9.6627/0.3373/9.9583 
9.6227/|9.6647/0.3353/9.9580} —. 
9.6243]9.6667|0.3333)/9.9576] 65.1 


9.6259/9.6687|0.3313)9.¢ 
9.6276/9.6706|0.3294|¢ 
9.6292/9.6726|0 3274 8 
9.6308/9.6746/0.38254/9.9562 7 
9.6324/9.6765)0.3235/9,.9558 6 
9.6340/9.6785)0 3215,9.9555) —.5 
9.6356 9.6804/0.3196/9.9551 4 
3 
2 
1 
0 
9 


w 
ONAN PWNS CONAN Heb 
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9.6371/9.6824/0.3176) 9.9548) 
9.6387/9.6843)0.3157/9.9544| 
9 6403/9.6863)0.3137/9.9540) 64. 


4 
9.6418 9.6882)0.3118)9.9537) 64. 
3 


© 


26.0 32.0 |9.7242'9.7958/0.2042/9.9284 
-1 }9.6434/9.6901)0.3099/9.9533) 63. -1 |9.7254)9.7975)0.2025|/9.9279 
.2 |9.6449|9.6920)0.3080)9.9529| —.8 -2 |9.7266/9.7992/0.2008/9.92 
-3 |9.6465|9.6939)0.3061)9 9525) —.7 -3 |9.7278)9.8008/0.1992)9.9: 
-4 |9.6480/9.6958)0.3042/9.9522)  .6 -4 |/9.7290)9.8025/0.1975)/9.92 
-5 |9:6495/9.6977|0.3023)9.9518) — .5 -5 |9 7302/9,8042/0.1958 
-6 |9.6510/9.6996|0 3004/9.9514) 4 -6 |9.7314/9.8059)0.1941)9. 
.7 |9,6526|9.7015]0.2985)/9.9510 3 -7 |9.7326)9.8075/0.1925)9.9: 
-8 |9.6541/9.7034)0.2966/9.9506) — .2 8 |9.7338]9.8092/0.1908 
-9 19.6556 9.7053) 0.2947/9.9503) 63.1 9 |9.7349)9.8109/0.1891 

27.0 |9.6570|9.7072)0.2928/9.9499] 63.0 0 |9.7361)9.8125)0.1875/9.9236 
-1 |9.6585]9.7090/0.2910/9.9495] 62.9 1 |9.7373)9.8142|0.1858)/9.9231 
-2 |9.6600/9.7109|0.2891/9.9491 38 -2 19.7384/9.8158]0.1842|9.9226 
3 |9.6615/9.7128)0.2872|9.9487|  .7 -3 |9.7396)/9,8175/0.1825/9.9221 
4 |9.6629/9.7146]0.2854/9.9483) 6 -4.|9.7407/9.8191/0.1809/9.9216 
5 |9.6644/9.7165)0.2835/9.9479| 5 .5 |9.7419/9.8208)0.1792/9.9211 
-6 }9.6659/9.7183]0.2817|/9.9475) 4 -6 |9.7430/9,8224/0.1776/9.9206) 
.7 |9.6673)9.7202|0.2798/9.9471 3 7 |9.7442|9.8241/0.1759/9,9201 
8 |9.6687|9.7220)0.2780/9.9467| —.2 -8 |9.7453/9.8257|0.1743/9.9196 


9.7464) 9.8274/0.1726/9.9191 


9.7476|9.8290]0.1710/9.9186 
9.7487|9.8306|0.1694 
9.7498) 9.8323/0.1677 
9.7509] 9.8339) 0.1661 
9.7520] 9.8355) 0.1645 
9.7531)9.8371) 0.1629) 9.9160) 
9.7542/ 9.8388) 0.1612/9.9155 
9.7553) 9.8404) 0.1596) 9.9149 
9.7564|9.8420|0.1580/9.9144 


9 |9.6702)9.7238)0.2762/9.9463) 62.1 


28.0 |9.6716|9.7257|0.2743|0,9459] 62.0 
.1 |9.6730]9.7275]0.2725|9.9455| 61.9 
.2 |9.6744|9.7293]0.2707/9.9451|  .8 

:3 |9.6759|9.7311]0.2689)9.9447|  .7 

-4 |9.6773]9.7330|0.2670|9.9443) 6 

5 |9.6787|9.7348|0.2652/9.9439|  .5 

°6 |9.6801/9.7366]0.2634|9.9435| 4 

.7 |9.6814|9.7384|0.2616|9.9431| .3 

‘8 |9.6828)9.7402/0.2598/9.9427| .2 

9 
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-9 |9.6842| 9.7420] 0.2580) 9.9422 61.1 9.7575] 9.8436) 0.1564) 9.9139 
29.0 |9.6856) 9.7438) 0.2562) 9.9418) 61.0 35.0 | 9.7586) 9.8452/0.1548)9.9134 
+1 |9.6869)9.7455/0.2545 9.9414) 60.9 9.7597| 9.8468) 0.1532/9.9128 
-2 |9.6883|9.7473/0.2527)9.9410} 8 9.7607} 9.8484/0.1516/9.9123 
+3 |9,6896]9.749110.2509)9.9406] — .7 9.7618) 9.8501/0.1499/ 9.9118 
-4 |9.6910) 9.7509/0.2491/9.9401) 6 9.7629] 9.8517/0.1483/9,9112 
-5 |9.6923/9.7526)0.2474/9.9397) 5 -5 |9.7640/9.8533/ 0.1467) 9.9107 
-6 |9.6937|9.7544/0.2456/9.9393) 4 9.7650) 9.8549/0,1451/9.9101) 
-T |9.6950 9,.7562/0.2438)/9.9388) — .3 9.7661/9.8565 0.1435) 9.9096 
-8 |9.6963 9.7579)0,2421/9.9384) .2 -8 |9.7671/9 8581/0.1419/9,9091) 
9 9.6977/9.7597 0.2403) 9.9380) 60.1 9:7682/9.8597 0.1403'9.9085) 
30.0 |9.6990 9 7614 0.2386) 9.9375) 60.0 9.7692/9.8613)0 1387)9 9080 
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LOGARITHMS OF FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 
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aka tHe 1S mS ONIN he Oo 


3) 
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Deg. \L. Sin \L.T 


36.0 
Al 








1 
2 
3 
As 
3! 9.8125) 
6 
7 


8 
-9 (9.8161 ,9.9376 0.062 


41.0 9. aa ae 06 
Deg. iL. Cos .L. Cot, 





TanjL, CotiL. GC os} 

















} 

‘9. Reaecnisiel 1387 9.9080) 3 
9.7703) 9.8629 0.1371 9.9074) 53.£ 
.7713 9. ged 0.1356/9.9069 
9.7723 9.8660 0.1340 9.90838 aa 
jez 7349. "$878 0. 13249.9057, 16 
9.7744/9.8692'0.1308.9.9052! 5 
19.7754/9.8708'0.1292/9.9046 4 
(9.7764 /9.8724)0.1276 9.9041 8 
19.7774 '9.8740.0.1260,9.9035) 2 
pero eres 0. 1245/9. £9029) 53.1 
9.7795)9.8771 0.122 29 9.9023) 53.0 
|9.7805)9.8787 0.1213)9.9018) 52.9 
|9.7815/9.8803 0. ties 9.9012) LS 
(9.7825 9.8818 0.1182/9.9006 27 
19.7835 9.8834 0. 1166,9.9000) 6 
!9.7844/9:8850/0.1150'9.8995, 5 
19. 7854/9 S865 0.1135 9.8989 4 
19.7864/9 SS81/0.1119 9.8988 3 
19.7874/9.8897/0.1103/9.8977, 2 
(9. 7884)9. $912)0. 1088 9.8971) 52.1 
'9.7893/9.8928 0.1072)9 $965. 52.0 
'9.7903/9.8944/0.1056 9.8959) 51.9 
9.7913'9.8959]0.1041)9.8953) S 
(9.7922/9.8975)/0.1025/9.8947) 7 
/9.7932/9.899 0/0. 1010, 9.8941) 6 
'g.794119.9006/0.099419.8935| 5 
'9.7951/9.9022/0.0978'9 8929) 4 
'9.7960)9.9037/0.0963 9.8923) 8 
9.7970|9.9053 0 09479.8917| 2 
Sil 


{9.7979 9.9068 0,0982/9.8911) 


19.7989) 9.9084) 0.0916) 9.8905 
9.7998)9.9099 0.0901)9.8899) 
'9.8007/9.9115)0.0885 9. S893) 
'9.8017/9.9130 0. 0870) 9.8887) 
ale -8026,9 9146 0.0854 9.8880) 


9.803519.9161/0.083919.8874! 
9.8044 9.9176 0.0824) 9.8868 
"8053/9.9192 0.0808 9.8862) 
19.8063 9.9207 0.0793 9.8855, 
19807219. 92230. o777/9. "S849, 

.8081/ 9.9238 0. oe 9.8843 
8090, 9. coe 0. oe ace 








DWOOs 


8117 9.3800) 0.0 


9.9815 0.0685 9. 8810 
8134 9.9330 0. Q670 


9.8152 9.9361 0. 0639 9 * 
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Deg. L. Sin L Tan L. Cot\L. Cos) Dez. 


CONS ES we Ohm 


‘o 


Z 


Oho mt DOI ON He ho 


© ~15 n wei hata 





‘9.9 392 0.0608 
S 9.9407 0.0593 
9.9422 0.0578 
Q 
4/9. 


wed 


Mt emt Cf) 
ne 
—) 


a 


9438 0. 0562 
9453) \0.0547 


9.9468 0. 0532! 

3311 9.9483 (0.0517 
9.8230 9.9499 0.0501 /9 
-8238 9.9514 0.0486 9 
Seti 9529) 0. Q471S 
55 9.9544 0.0456) 
264 9.9560 0.0440 
72 9.9575 0.0425 
280 9.9590 0.0410 
S289) 9 -9605, 0.0395 
79 gone lo. 0379 
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hw 
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2 Q. “26668 0. bast 
330 9.9681 0. 0319 
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SSS Q eae 0. oe 
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os 
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DPDDD 
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Se oo o © oe oowoos 
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a 
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She Dp 
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49,9808 0.0197 9.8 
029.9818 0.0182 9.8584 
10) 9.9833) 0.0167 9.8577 | 46.1 


t 


Sais 9 984s) 0.0152 9.8569) 46.0 

-8426 9.9864 0.0136 9.8562 45.9 
/9.8483 9.9879 0.012119.8555. 
‘9.8441 9.9894 0.0106 9. $547) < 
9.8449 9.9909) 0.0091 9. 


S457, 9 Sees 0.0076 


69.853 
39/0. 0061 Q. BS 
550.0045 9.8517 g 
970 0.0030. Q. $510. 2 
D985, 0.0015 9.8502) 45.1 


NS 
7 
6 
a) 
+ 
3 
> 








ST 19.8 
$495!0.0000 0. 0000 9.8495 45.0 





NATURAL FUNCTIONS FOR ANGLES IN RADIANS 


-11045 
-12958 
.13074 
-14092 


-15114 
-16138 
-17166 
-18197 
.19232 


.20271 
| .21314 

-22362 
.23414 
-24472 


-25534 


-26602 
.27676 
.28755 
-29841 


-30934 
-32033 
-33139 
34252 
35374 


-36503 
-37640 
-38786 

39941 














1.0000 
-99995 
-99980 
-99955 
-99920 


-99875 
-99820 
-99755 
-99680 
-99595 


-99500 
-99396 


-99281 
-99156 
-99022 


-98877 


-98723 


-98558 
98384 


-98200 


-98007 
-97803 
-97590 
-97367 
-97134 


-96891 
-96639 


-96377 
-96106 
-95824 


-95534 
-95233 
-94924 
-94604 
-94275 


93937 
-93590 
-93233 
-92866 
-92491 


-92106 
-91712 
-91309 
-90897 
-90475 


-90045 
-89605 
-89157 
-88699 
-88233 


87758 





Rad.{ Sin 


-50 }.47943) 
51 |.48818 
-52 |.49688) 
-53 |.50553 
-54 |.51414 


-55 |.52269 
-56 |.53119 
-57 |.53963 
-58 |.54802 
-59 |.55636 


-60 |.56464 
61 |.57287 
-62 |.58104 
-63 |.58914 
-64 |.59720 


-65 |.60519 
-66 |.61312 
-67 |.62099 
-68 |.62879 
-69 |.63654 


-70 |.64422 
-71 |.65183 
-72 |.65938 
-73 |.66687 
74 |.67429 


-75 |.68164 
-76 |.68892 
77 |.69614 








-78 |.70328; 


-79 |.71035 


-80 |.71736 
81 |.72429 
82 |.73115 
83 |.73793 
-84 |.74464 


85 |.75128 
86 |.75784 
-87 |.76433 
88 |. 77074 
.89 |.77707 


-98 |.78333 
91 |.78950 
-92 |.79560) 
-93 |.80162 
-94 |.80756 


.95 |.81342 
-96 |.81919 
-97 |.82489 
-98 |.83050 
-99 |.83603 


1.00).84147 
Rad.| Sin 











Tan 


-54630 
-55936 
-57256 
-58592 
-59943 


-61311 
-62695 
-64097 
-65517 
-66956 


-68414 
-69892 
-71391 
72911 
74454 


-76020 
-77610 
-79225 
-80866 
-82534 


-84229 
-85953 
-87707 
-89492 
-91309 


-93160 
-95045 
-96967 
-98926 
1.0092 


1.0296 
1.0505 
1.0717 
1.0934 
1.1156 


1.1383 
1.1616 
1.1853 
| 1.2097 
1.2346 


1.2602 
1.2864 
1.3133 
1.3409 
1.3692 


1.3984 
1.4284 
1.4592 
1.4910 
1.5237 





Tan 





1.5574 


Cot 


1.8305 
1.7878 
1.7465 
1.7067 
1.6683 


1.6310 
1,5950 
1.5601 
1.5263 
) 1.4935 


1.4617 
1.4308 
1.4007 
1.3715 
1.3431 


1.3154 
1.2885 
1.2622 
1.2366 
1.2116 


1.1872 
1.1634 
1.1402 
1.1174 
1.0952 


1.0734 
1.0521 
1.0313 
1.0109 
-99084 


97121 
-95197 
-93309 
-91455 
-89635 


-87848 
-86091 
-84365 
-82668 
-80998 


-79355 
-77738 
-76146 
-74578 
-73034 


-71511 
-70010 
-68531 
-67071 
-65631 


-64209 
Cot 














Cos 


-87758 
-87274 
-867382 
-86281 
-85771 


-85252 
-84726 
-84190 
-83646 
-83094 


-82534 
-81965 
-81388 
-80803 
-80210 


-79608 
-78999 
-78382 
-77757 
«77125 


-76484 
-75836 
-75181 
-T4517 
-73847 


-73169 
«72484 
«71791 
-71091 | 
-70385 


-69671 
-68950 
-68222 
-67488 
-66746 


-65998 
65244 
64483 
-63715 
-62941 


-62161 
-61375 
.60582 
-59783 
-58979 


.58168 
-57352 
-56530 
-55702 
-54869 


-540360 
Cos 











FUNCTIONS FOR ANGLES IN RADIANS (Continued) 


Sin Tan Sin Tan Cot 


bs) 
& 
ps 


-84147| 1.5574 
-84683/ 1.5922 
.85211) 1.6281 
-85730) 1.6652 
.86240) 1.7036 


-86742) 1.7433 
-87236) 1.7844 
-87720| 1.8270 
-88196, 1.8712 
-88663) 1.9171 


-89121) 1.9648 
-89570| 2.0143 
-90010| 2.0660 
-90441) 2.1198 
-90863) 2.1759 


.91276) 2.2345 
-91680) 2.2958 
-92075| 2.3600 
-92461) 2.4273 
-92837| 2.4979 


.93204, 2.5722 
-93562) 2.6503 
.93910) 2.7328 
-94249 2.8198 
.94578 2.9119 


.94898) 3.0096 
95209, 3.1133 
(95510, 3.2236 
.95802) 3.3413 
.96084) 3.4672 


.96356) 3.6021 
.96618) 3.7471 
-96872) 3.9033 | 
.97115) 4.0723 
-97348 4.2556 


.97572| 4.4552 
.97786) 4.6734 
.97991) 4.9131 
-98185| 5.1774 | .19315 
-98370| 5.4707 | .18279 


-98545) 5.7979 | .17248 
.98710) 6.1654 | .16220 
-98865) 6.5811 | .15195 
-99010) 7.0555 | .14173 
99146) 7.6018 | .13155 


-99271] 8.2381 | .12139 
.99387) 8.9886 | .11125 
.99492) 9.8874 | .10114 
-99588) 10.983 | .09105 
eer 12.350 | .08097 


1.50).99749) 14.101 | .07091 


.99749| 14.101 | .07091 
-99815) 16.428 | .06087 
.99871| 19.670 | .05084 
99917) 24.498 | .04082 
-99953) 32.461 | .03081 


-99978) 48.078 | .02080 
|.99994| 92.621 | .01080 
1.0000; 1255.8 | .00080 | . 
-99996) — 108.65) — .00920, 

.99982) — 52.067|— .01921 


|.99957| — 34.233] — .02921 
|.99923) — 25.495) — .03922 
|.99879| — 20.307| — .04924 
|.99825) — 16.871)— .05927 
-99761) —14.427|-— .06931 


.99687| — 12.599 
-99602)—11.181 
|.99508) — 10.047 
|.99404) — 9.1208 
|.99290' — 8.3492 
| 
|.99166| — 7.6966; —.12993 
1.99033) — 7.1373|—.14011 
» |.98889) — 6.6524) — 15032 
1.98735) — 6.2281; —.16056, 
-98572| — 5.8535) —.17084 


-98399) —5.5204/ —.18115 
-98215| — 5.2221)—.19149 
.98022| — 4.9534! —.20188 
-97820| —4.7101)—.21231 
-97607| — 4.4887) — .22278 


.97385) — 4.2863) — .23330 
.97153| — 4.1005) —.24387 
-96911)—3.9294| —.25449 
.96659| —3.7712| —.26517 
-96398| — 3.6245) —.27590 


-96128) —3.4881) — .28669 
.95847| — 3.3608) —.29755 
-95557| — 3.2419) —.30846 
-95258) —3.1304| —.31945 
-94949| —3.0257| —.33051 


-94630] — 2.9271) — .34164 
.94302| — 2.8341|—.35284 
-93965| — 2.7463) —.36413 
-93618] —2.6632|—.37549 
-93262| — 2.5843| —.38695 


|.92896) — 2.5095} — .39849 
.92521| — 2.4383] —.41012 
.92137|—2.3705|— .42185 
.91744| — 2.3058) —.43368 
-91341]—2.2441|—.44562 


-90930| — 2.1850) —.45766) 


S 
—) 
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LOGARITHMS OF THE FUNCTIONS FOR ANGLES IN 


.| L. Sin 


— ao 
9999) 
8.30100 
8.47706 
8.60194 


8.69879 
8.77789 
8.84474 
8.90263 
8.95366 


8.99928 
9.04052 
9.07814 
9.11272 
9.14471 


9.17446 
9.20227 
9.22836 
9.25292 
9.27614 


9.29813 
9.31902 
9.33891 
9.35789 
9.37603 


9.39341 
9.41007 
9.42607 
9.44147 
9.45629 


9.47059 
9.48438 
9.49771 
9.51060 
9.52308 


9 53516 
9.54688 
9.55825 
9.56928 
9.58000 


9.59042 
9.60055 
9.61041 
9.62000 
9.62935 


9.63845 
9.64733 
9.65599 
9.66443 
9.67268 


9.68072 





L. Tan 


—, 0 
8.00001 
8.30109 
8.47725 
8.60229 


8.69933 
8.77867 
8.84581 
8.90402 
8.95542 


9.00145 
9.04315 
9.08127 
9.11640 
9.14898 


9.17937 
9.20785 
9,23466 
9.26000 
9.28402 


9.30688 
9.32867 
9.34951 
9.36948 
9.38866 


9.40712 
9.42492 
9.44210 
9.45872 
9.47482 


9.49043 
9.50559 
9.52034 
9.53469 
9.54868 


9.56233 
9.57565 
9.58868 
9.60142 
9.61390 


9.62613 
9.63812 
9.64989 
9.66145 
9.67282 


9.68400 
9.69500 
9.70583 
9.71651 
972704 


9.73743 








L. Cot 


io) 
1.99999 
1.69891 
1.52275 
1.39771 


1.30067 
1.22133 
1.15419 
1.09598 
1.04458 


0.99855 
0.95685 
0.91873 
0.88360 
0.85102 


0.82063 
0.79215 
0.76534 
0.74000 
0.71598 


0.69312 
0.67133 
0.65049 
0.63052 
0.61134 


0.59288 
0.57508 
0.55799 
0.54128 
0.52518 


0.50957 
0.49441 
0.47966 
0.46531 
0.45132 


0.43767 
0.42435 
0.41132 
0.39858 
0.38610 


0.37387 
0.36188 
0.35011 
0.33855 
0.32718 


0.31600 
0 30500 
0.29417 
0.28349 
0.27296 


0.26257 


L. Sin | L. Tan | L. Cot | L. Cos 





RADIANS 
L. Cos 


0.00000 
9.99998 
9.99991 
9.99980 
9.99965 


9.99946 
9.99922 
9.99894 
9.99861 
9.99824 


9.99782 
9.99737 
9.99687 
9.99632 
9.99573 


9.99510 
9.99442 
9.99369 
9.99293 
9.99211 


9.99126 
9.99035 
9.98940 
9.98841 
9.98737 


9.98628 
9.98515 
9.98397 
9.98275 
9.98148 


9.98016 
9.97879 
9.97737 
9.97591 
9.97440 


9.97284 
9.97123 
9.96957 
9.96786 
9.96610 


9.96429 
9.96243 
9.96051 
9.95855 
9.95653 


9.95446 
9.95233 
9.95015 
9.94792 
9.94563 


9.94329 


.| L. Sin 


9.68072 
9.68858 


52/9.69625 


9.70375 
9.71108 


9.71824 
9.72525 
9.73210 
9.73880 
9.74536 


9.75177 
9.75805 
9.76420 
9.77022 
9.77612 


9.78189 
9.78754 
9.79308 
9.79851 
9.80382 


9.80903 
9.81414 
9.81914 
9,82404 
9.82885 


9.83355 
9.83817 
9.84269 
9.84713 
9.85147 


9.85573 
9.85991 
9.86400 
9.86802 
9.87195 


5|9.87580 


9.87958 
9.88328 
9.88691 
9.89046 


9.89394 
9.89735 
9.90070 
9.90397 
9.90717 


9.91031 
9.91339 
9.91639 
9.91934 
9.92222 


9.92504 


-| L. Sin 








L. Tan 


9.73743 
9.74769 
9.75782 
9.76784 
9.77774 


9.78754 
9.79723 
9.80684 
9.81635 
9.82579 


9.83514 
9.84443 
9.85364 
9.86280 
9.87189 


9.88093 
9.88992 
9.89886 
9.90777 
9.91663 


9.92546 
9.93426 
9.94303 
9.95178 
9.96051 


9 96923 
9.97793 
9.98662 
9.99531 
0.00400 


0.01268 
0.02138 
0.03008 
0.03879 
0.04752 


0.05627 
0.06504 
0.07384 
0.08266 
0.09153 


0.10043 
0.10937 
0.11835 
0.12739 
0.13648 


0.14563 
0.15484 
0.16412 
0.17347 
0.18289 


0.19240 


L. Tan 





L. Cot 


0.26257 
0.25231 
0.24218 
0.23216 
0.22226 


0.21246 
0.20277 
0.19316 
0.18365 
0.17421 


0.16486 
0.15557 
0.14636 
0.13720 
0.12811 


0.11907 
0.11008 
0.10114 
0.09223 
0.08337 


0.07454 
0.06574 
0.05697 
0.04822 
0.03949 


0.03077 
0.02207 
0.01338 
0.00469 
9.99600 


9.98732 
9.97862 
9.96992 
9.96121 
9.95248 


9.94373 
9.93496 
9.92616 
9.91734 
9.90847 


9.89957 
9.89063 
9.88165 
9.87261 
9.86352 


9.85437 
9.84516 
9.83588 
9.82653 
9.81711 


9.80760 


L. Cot 


L. Cos 


9.94329 
9.94089 
9.93843 
9.93591 
9.93334 


9.93071 
9.92801 
9.92526 
9.92245 
9.91957 


9.91663 
9.91363 
9.91056 
9.90743 
9 90423 


9.90096 
9.89762 
9.89422 
9.89074 
9.88719 


9.88357 
9.87988 
9.87611 
9.87226 
9.86833 


9.86433 
9.86024 
9.85607 
9,85182 
9.84748 


9.84305 
9.83853 
9.83393 
9.82922 
9.82443 


9.81953 
9.81454 
9.80944 
9.80424 
9.79894 


9.79352 
9.78799 
9.78234 
9.77658 
9.77070 


9.76469 
9.75855 
9.75228 
9.74587 
9.73933 


9.73264 


L. Cos 








LOGARITHMS OF FUNCTIONS FOR ANGLES IN 
RADIANS (Continued) 


JL. Sin. | LePan-|-L. Cot-| L. Cos | [Rad] L. sin] Le Tan’ | ZL. Cot“| L. Cos 

















9.92504 0.19240 9.80760 |9.73264 
9.92780|0.20200 |9.79800 |9.72580 


-50/9.99891/1.14926 |8.85074 |8 84965 
51/9.99920]1.21559 |8.78441 |8.78361 
52/9.99944/1.29379 |8.70621 |8.70565 
-53/9.99964)1.38914 |8.61086 |8.61050 
.04/9.99979]1.51136 |8.48864 |8 48843 


9.93313]0.22148 |9.77852 |9.71165 


1 
1. 
9.93049|0.21169 |9.78831 |9.71881 i 
9.93571|0.23137 |9.76863 |9.70434 1 




















.05/9.93823|0.24138 |9.75862 |9.69686 1.55/9.99991/1.68195 |8.31805 |8.31796 
-06/9.94069/0.25150 |9.74850 |9.68920 1.56/9.99997/1.96671 |8.03329 |8.03327 
.07|9.94310/0.26175 |9.73825 |9.68135 1.57|0.00000|3.09891 |6.90109 |6.90109 
-08)9.94545|0.27212 |9.72788 |9.67332 1.58|9.99998|2.03603*!7.96397*|7 96396* 
.09)|9.94774]0.28264 |9.71736 |9.66510 1.59}9.99992/1.71656 |8.28344 |8.28336 
0)9.94998)0.29331 |9.70669 |9.65667 1.60)9.99981|1.53444 |8.46556 |8.46538 
-11}9.95216]0.30413 |9.69587 |9.64803 1.61/9.99967)|1.40645 |8.59355 |8.59323 
2|9.95429|0.31512 |9.68488 |9.63917 1.62/9.99947|1.30765 |8.69235 |8.69182 
3|9.95637|0.32628 |9.67372 |9 63008 1.63/9.99924)1.22714 |8.77286 |8.77209 
-14|9.95839|0.33763 |9.66237 |9.62075 1.64|9.99896}1.15918 |8.84082 |8.83978 
-15}9.€6036]0 34918 |9.65082 |9.61118 | | 1.65/9.99864/1.10035 |8.89965 |8.89829 
-16|9 96228|0.36093 {9.63907 |9.60134 1.66/9.99827| 1.04847 |8.95154 |8.94981 
-17/9.96414/0.37291 |9.62709 |9 59123 1.67|9.99786]1.00204 |8.99796 |8.99582 
-18]9.96596|0.38512 |9.61488 |9.58084 1.68/9.99741|0.96003 |9.03997 |9.03737 
-19|9.96772|0.39757 |9.60243 |9.57015 1.69/9.99691|0.92165 |9.07835 |9.07526 
20)9.96943|0.41030 |9.58970 |9.55914 1.70|9.99636|0 88630 |9.11370 |9.11007 
-21/9.97110)0.42330 |9.57670 |9.54780 1.71/9.99578|0.85353 |9.14647 |9.14225 
-22/9.97271]0.43660 |9.56340 |9.53611 1.72/9.99515}0.82298 |9.17702 |9.17217 
-23)/9.97428]0.45022 |9.54978 |9.52406 1.73/9.99447|0.79436 |9.20564 |9,20012 
,24/9.97579|0.46418 |9.53582 |9.51161 1.74|9.99375]0.76742 |9.23258 |9.22634 
1,.25/9 97726|0.47850 |9.52150 |9 49875 1.75|9.99299|0.74197 |9.25803 |9.25102 
1.26|9.97868]0.49322 |9.50678 |9.48546 1.76|9.99218]0.71784 |9.28216 |9.27434 
1.27/9.98005}0.50835 |9.49165 |9.47170 1.77|9.99133|0.69490 |9.30510 |9.29642 
1.28]/9.98137|0.52392 |9.47608 |9.45745 1.78)9.99043)|0.67303 |9.32697 |9.31740 
1.29|9.98265]0.53998 |9.46002 |9.44267 1.79|9 98948/0.65212 |9.34788 |9.33736 
1.30|9.98388/0.55656 |9.44344 |9.42732 1.80)9.98849)0.63208 |9.36792 |9.35641 
1,31]9.98506]0.57369 |9.42631 |9.41137 1.81]9.98745/0.61284 |9.38716 |9.37462 
1,32/9.98620}0.59144 |9.40856 |9.39476 1.82/9.98637/0.59432 |9.40568 |9.39205 
1.33/9.98729]0.60984 |9.39016 |9.37744 1.83|9.98524)/0.57648 |9.42352 |9.40877 
1.34|9.98833]0.62896 |9.37104 |9.35937 1.84/9.98407]0.55925 |9.44075 |9.42482 
1.35]9.98933]0.64887 |9.35113 |9.34046 1.85}9.98285]/0.54258 |9.45742 |9.44026 
1.36/9.99028/0.66964 |9.33036 |9.32064 1.86]9.98158]0:52645 |9.47355 |9.45513 
1.37|9.99119]0.69135 |9.30865 |9.29983 1.87/9.98026/0.51080 |9.48920 |9.46947 
1.38]9.99205]0.71411 |9.28589 |9.27793 1.88]/9.97890|0.49560 |9.50440 |9.48330 
1.39|9.99286]0.73804 |9.26196 |9.25482 1.89|9.97749|0.48082 |9.51918 |9.49667 
1.40|9.99363|0.76327 |9.23673 |9.23036 1.90)9.97603|0.46644 |9.53356 |9.50959 
1.41]9.99436|0.78996 |9.21004 |9.20440 1.91]9.97452|0.45242 |9.54758 |9.52210 
1.42/9.99504/0.81830 {9.18170 |9.17674 1.92/9.97296|0.43875 |9.56125 |9.53422 
1.43/9.99568]0.84853 |9.15147 |9.14716 1.93]9.97136]0.42540 |9.57460 |9.54597 
1.44/9.99627/0.88092 |9.11908 |9.11536 1.94/9.96970/0.41235 |9.58765 19.55735 
1.45]9.99682]0.91583. |9.08417 |9.08100 1.95}9.96800)0.39958 |9.60042 |9.56841 
1.46|9,99733|0.95369 |9.04631 |9.04364 1.96|9.96624|0.38708 |9.61292 |9.57916 
1.47|9.99779|0.99508 |9.00492 |9.00271 1.97|9.96443]0.37484 |9.62516 |9.58960 
1.48/9.99821|1.04074 |8.95926 |8.95747 1.98/9.96258]0.36283 |9.63717 |9.59975 
-49/9.99858]1.09166. |8.90834 |8.90692 1.99]9.96067/0.35104 |9.64896 |9.60963 


9.99891/1.14926. |8.85074 |8.84965 2.00|9.95871/0.33946 |9.66054 |9.61925 




















.| L. Sin | L. Tan | L. Cot | L. Cos Rad.| L. Sin | L. Tan’| L. Cot | L. Cos 

















* Values of the cosine, tangent and cotangent for angles in the table, 1.58 radians 
and above, are negative. 
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HAVERSINES 


The following table gives the values of the haversines and their logarithms for angles from 
2 to 180° at 10 minute intervals. Characteristies of the logarithms are omitted. 









SSISKRSSLSSSASTRSSRSSRASHRSRLSESSNSARSYS 





-0007 
-0012 
-0019 
-0027 
-0037 
-0049 
-0062 
-0076 
-0092 
-0109 
-0128 
-0149 
-0170 
-0194 
-0218 
-0245 
-0272 
-0302 
-0332 
- 0364 
-0397 


-0468 
-0506 
-0545 
-0585 
-0627 
-0670 
-0714 
-0760 
-0807 

0855 


0000 _ — |}. 

-0001 5.8817) .000 
0003 .4837). 
- 8358} . 
-0856} . 
- 2794}. 






































HAVERSINES (Continued) 
Characteristics of the logarithms are omitted. 








62|.2653 .42371.2605 .4258!.2678 .4279|.2691 .4300|.2704 .4320|.2717 4341 
63 |.2730 .4362|.2743 .4382].2756 .4403].2769 .4423].2782 .4444].2705 4484 



































HAVERSINES (Continued) 
Characteristics of the logarithms are omitted. 











0’ 10’ 20’ 
Value Log] Value Log] Value Log} Value Log] Value 

















120] .7500 . : -8758) . : .7538 .8772| .7550 
121} .7575 .8794| .7588 .8801} .7600 .8808) .7612 .8815| .7625 
122] .7650 .8836] .7662 .8843] .7674 .8850) .7686 .8857| .7699 
123] .7723 .8878] .7735 .8885] .7748 .8892) .7760 .8898) .7772 
124] .7796 .8919] .7808 .8925] .7820 .8932) .7832 .8939] .7844 
125 | .7868 .8959] .7880 .8965} .7892 .8972| .7904 .8978} .7915 











126| .7939 .8998] .7951 .9004| .7962 .9010) .7974 .9017| .7986 

127| .8009 .9036] .8021 .9042| .8032 .9048) .8044 .9055) .8055 

128] .8078 .9073] .8090 .9079} .8101 .9085) .8113 .9092/ .8124 

129] .8147 .9110] .8158 .9116] .8169 .9122) .8180 .9128) .8192 

130} .8214 .9146] .8225 .9151| .8236 .9157| .8247 .9163) .8258° 
131 | .8280 .9180] .8291 .9186] .8302 .9192) .8313 .9198) .8324 

132 | .8346 .9215] .8356 .9220] .8367 .9226) .8378 .9231) .8389 

133 | .8410 .9248] .8421 .9253] .8431 .9259] .8442 .9264) .8452 

134} .8473 .9281] .8484 .9286] .8494 .9291] .8505 .9297) .8515 

135 | .8536 .9312] .8546 .9318] .8556 .9323) .8566 .9328) .8576 

136 | .8597 .9343] .8607 .9348] .8617 .9353] .8627 .9359) .8637 

137| .8657 .9374] .8667 .9379] .8677 .9383] .8686 .9388] .8696 

138] .8716 .9403] .8725 .9408] .8735 .9413| .8745 .9417) .8754 

139 | .8774 .9432] .8783 .9436] .8793 .9441| .8802 .9446} .8811 

140 | .8830 .9460] .8840 .9464) .8849 .9469) .8858 .9473) .8867 

141] .8886 .9487| .8895 .9491) .8904 .9496) .8913 .9500} .8922 

142 .8940 .9513] .8949 .9518} .8958 .9522) .8967 .9526) .8976 . 
143] .8993 .9539] .9002 .9543} .9011 .9548) .9019 .9552) .9028 . 
144] .9045 .9564) .9054 .9568) .9062 .9572) .9071 .9576) .9079 . 
145 | .9096 .9588] .9104 .9592} .9112 .9596) .9121 .9600) .9129 . 
146 | .9145 .9612| .9153 .9616] .9161 .9620} .9169 .9623} .9177 . 
147} .9193 .9635] .9201 .9638} .9209 .9642} .9217 .9646) .9225 . 
148} .9240 .9657| .9248 .9660} .9256 .9664) .9263 .9668) .9271 . 
149 | .9286 .9678] .9293 .9682] .9301 .9685} .9308 .9689) .9316 . 
150 | .9330 .9699] .9337 .9702) .9345 .9706) .9352 .9709) .9359 . 
151 | .9373 .9719] .9380 .9722} .9387 .9725] .9394 .9729) .9401 . 
152| .9415 .9738] .9422 .9741] .9428 .9744] .9435 .9747| .9442 . 
153 | .9455 .9757| .9462 .9760] .9468 .9763] .9475 .9766) .9481 . 
154] .9494 .9774] .9500 .9777| .9507 .9780} .9513 .9783) .9519 . 
155 | .9532 .9792] .9538 .9794| .9544 .9797| .9550 .9800) .9556 . 
156 | .9568 .9808] .9574 .9811] .9579 .9813] .9585 .9816) .9591 . 
157 | .9603 .9824} .9608 .9826] .9614 .9829} .9619 .9831) .9625 . 
158 | .9636 .9839] .9641 .9841] .9647 .9844] .9652 .9846] .9657 . 
159 | .9668 .9853] .9673 .9856] .9678 .9858) .9683 .9860) .9688 . 
160} .9698 .9867| .9703 .9869] .9708 .9871) .9713 .9874) .9718 . 
161 | .9728 .9880| .9732 .9882| .9737 .9884| .9742 .9886| .9746 . 
162 | .9755 .9892| .9760 .9894) .9764 .9896] .9769 .9898} .9773 . 
163 | .9782 .9904| .9786 .9906| .9790 .9908} .9794 .9910} .9798 . 
164] .9806 .9915] .9810 .9917| .9814 .9919} .9818 .9920) .9822 . 
165 | .9830 .9925) .9833 .9927| .9837 .9929] .9841 .9930) .9844 . 
166] .9851 .9935] .9855 .9937] .9858 .9938] .9862 .9940) .9865 . 
167 | .9872 .9944) .9875 .9945) .9878 .9947] .9881 .9948] .9885 . 
168 | .9891 .9952| .9894 .9954] .9897 .9955] .9900 .9956) .9903 . 
169| .9$08 .9960] .9911 .9961) .9914 .9962) .9916 .9963} .9919 . 
170 | .9924 .9967| .9927 .9968] .9929 .9969| .9931 .9970) .9934 . 
171} .9938 .9973] .9941 .9974) .9943 .9975} .9945 .9976) .9947 . 
172] .9951 .9979] .9953 .9980) .9955 .9981| .9957 .9981] .9959 . 
173 | .9963 .9984] .9964 .9985] .9966 .9985] .9968 .9986] .9969 . 
174| .9973 .9988| .9974 .9989) .9976 .9989] .9977 .9990) .9978 . 
175 | .9981 .9992| .9982 .9992} .9983 .9993] .9985 .3993) .9986 . 
176 | .9988 .9995} .9989 .9995] .9990 .9996} .9991 .9996) .9992 . 
177| .9993 .9997| .9994 .9997] .9995 .9998] .9995 .9998| .9996 . 
178 | .9997 .9999] .9997 .9999] .9998 .9999] .9998 .9999) .9999 . 








30’ 40’ 50’ 


9999 .9999] .9999 .9999/1.0000 “0000/1.0000 .0000]1.0000 . 





Log| Value Log 


8780] .7563 .8787 
8822) .7637 .8829 
.8864| .7711 .8871 
.8905) .7784 .8912 
8945] .7856 .8952 
.8985) .7927 .8991 
9023} .7997 .9030 
-9061} .8067 .9067 
-9098} .8135 .9104 
9134] .8203 .9140 
.9169} .8269 .9175 
9203] .8335 .9209 
.9237| .8399 .9242 
-9270) .8463°.9275 
.9302] .8525 .9307 
-9333] .8587 .9338 
.9364) .8647 .9369 
.9393] .8706 .9398 
.9422| .8764 .9427 
-9450) .8821 .9455 
.9478) .8877 .9482 
.9505} .8931 .9509 





SQUARE OF THE SINE AND COSINE AND THEIR 
PRODUCT 
Compiled by Niel F. Beardsley 

0° (180°) (359°) 179° 1° (181°) (358°) 178° 

Sin? -} Sin - Cos 
-00000} .00000 
.00000} .00029 
-00000} .00058 


-00000] .00087 
-00000} .00116 


-00000} .00145 
.00000| .00175 
.00000} .00204 
-00001} .00233 
-00001} ~.00262 


-00001] .00291 
-90001} .00320 
00001} .00349 
.00001} .00378 
-00002| .00407 


.00002} .00436 
.00002} .00465 
-00002} .00495 
-00003} .00524 
-00003} .00553 


-00003| .00582 
-00004| .00611 
.00004| .00640 
.00004} .00669 
-00005| .00698 


-00005| .00727 
-00006] .00756 
-00006| .00785 
.00007} .00814 
.00007} .00844 


.00008| .00873 


CHONOM Pwomwrel > 


00046 


.00048 
. 00049 
. 00050 
-00051 
. 00053 


- 00054 
- 00056 
2}.00057 
. 00058 
. 00060 
. 00061 
- 00063 
. 00064 
. 00066 
. 00067 





. 00069 
. 00070 
32). 00072 
.00073 
.00075 


-00008} .00902 
.00009} .00931 
.00009} .00960 
.00010} .00989 


.00010} .01018 
.00011|} .01047 
-00012| .01076 
-00012] .01105 
-00013} .01134 


.00014} .01163 
.00014} .01193 
.00015} .01222 
00016} .01251 
.00016} .01280 


.00017} .01309 
-00018} .01338 
-00019} .01367 
.00019} .01396 
-00020] .01425 
00021] .01454 
.00022) .01483 
-00023) .01512 
.00024) .01541 
-00025) .01571 


.00026 .01600 
. 00027 .01629 
00027 .01658 
00028 .01687 
00029 .01716 
.00030 .01745 .00122 
Cos? | Sin - Cos Cos? 
90° (270°) (269°) 89° ; 91° (271°) (268°) 88° 
45 


. 00076 
.00078 

. 00080 

33}. 00081 
97.00083 


. 00085 
- 00086 
2}.00088 
- 00090 
.00091 


. 00093 
- 00095 
. 00097 
.00099 
. 00100 


- 00102 
. 00104 
2}.00106 
3).00108 
541.00110 


.00112 
-00114 
.00116 
.00118 
- 00120 














Sin? x Cos? x Sin x Cos x 
2° (182°) (357°) 177° 3° (183°) (356°) 176° 






92° (272°) (267°) 87° 93° (273°) (266°) 86° 
144 


Sin? x Cos? x 
4° (184°) (355°) 175° 


.00487| 06959 
-00491|} .06987 
- 07016 
- 07045 
-07074 


-07103 
.07131 
.07160 
-07189 
-07218 


-07247 
-07275 
.07304 
-07333 
-07362 


- 07390 
-07419 
-07448 
-O7477 
.07506 


- 07534 
. 07563 
. 07592 
-07621 
.07649 


. 07678 
.07707 
.07736 
. 07764 
.07793 


. 07822 


.07850 
. 07879 
- 07908 
. 07937 


. 07965 
.07994 
.08023 
- 08051 
. 08080 


. 08109 
. 08138 
.08166 
. 08195 
- 08224 


- 08252 
. 08281 
. 08310 
- 08338 
. 08367 


. 08396 
- 08424 
. 08453 
- 08482 
- 08510 


. 08539 
. 08568 
- 08596 
. 08625 
- 08654 
. 08682 

Cos? | Sin: Cos 


94° (274°) (265°) 85° 








Sin x Cos x 


5° (185°) 
Sin? 
. 00760 
.00765 
.00770 
00775 
.00780 


- 00785 
- 00790 
- 00795 
- 00801 
. 00806 


-00811 
- 00816 
-00821 
-00827 
- 00832 


- 00837 
. 00843 
. 00848 
. 00853 
. 00859 


- 00864 
- 00869 
. 00875 
. 00880 
- 00886 


.00891 
. 00897 
. 00902 
- 00908 
. 00913 


.00919 
31].00924 
2}. 00930 
.00935 
- 00941 


. 00947 
. 00952 
. 00958 
. 00964 
. 00969 


. 00975 
.00981 
. 00986 
. 00992 
.00998 


.01004 
-01010 
.01015 
.01021 
-01027 








CONAOA PwWhe Ss! 






Sin - Cos 
- 08682 





- 01033 
.01039 
- 01045 
-01051 
.01057 


- 01063 
. 01069 
.01075 
- 01081 
.01087 
.01093 


Cos? 
95° (275°) 








“Sin - Cos_ 





(354°) (174°) 





:08711 
. 08740 
.08768 
.08797 


- 08826 
- 08854 
- 08883 
- 08911 
- 08940 


- 08969 
- 08997 
- 09026 
- 09055 
. 09083 


.09112 
. 09140 
- 09169 
- 09198 
. 09226 


09255 
- 09283 
. 09312 
- 09340 
- 09369 


- 09398 
- 09426 
- 09455 
- 09483 
- 09512 


- 09540 
- 09569 
- 09598 
- 09626 
- 09655 


. 09683 
. 09712 
. 09740 
. 09769 
. 09797 


- 09826 
- 09854 
- 09883 
- 09911 
- 09940 


- 09968 
- 09997 
- 10025 
- 10054 
- 10082 


- 10111 
- 10139 
- 10168 
. 10196 
- 10225 


- 10253 
- 10282 
- 10310 
- 10339 
- 10367 


. 10396 































































(264°) 84° 


Sin? x Cos? x Sin x Cos x 
6° (186°) (353°) 173° 7° (187°) 


Sin2 Sin - Cos 
.01093} .10396 
.01099|} .10424 
.01105} .10452 
.O1111} .10481 
.01117} .10509 


.01123] .10538 
-01129} .10566 
.01135} = .10595 
.01142} .10623 
.01148} ~.10652 


.01154} .10680 
.01160} .10708 
-01166} .10737 
.01173} .10765 
.01179} .10794 


.01185} .10822 
.01192} .10850 
.01198} .10879 
.01204| .10907 |. 
.01211) .10936 |.98789}41 


.01217| .10964 |.98783]40 
.01223] .10992 |.98777)39 
.01230} .11021 |,98770]38 
.01236} .11049 |.98764]37 
.012438] .11077 |.98757)36 


.01249] .11106 |.98751]35 
.01255| .11134 |.98745]34) 
.01262} .11163 |.98738}33) 
.01268} .11191 |.98732]32) 
.01275) .11219 |.98725]31 


.01281} .11248 |.98719]30 
.01288} .11276 |. 2 
01295} .11304 |,.98705]- 
.01301} .11333 |.98699}- 
01308} .11361 |.98692}- 


-01314| .11389 |.98686 
.01321} .11418 |.98679]- 
.01328} .11446 |.98672 
.01334] .11474 |.98666- 
.01341} .11502 |.98659]: 


.01348} .11531 |.98652)5 
.01354| .11559 |.98646 
.01361] .11587 |.98639 
.01368} .11616 |,98632 
.01375| .11644 |.98625 


.01382] .11672 |.98618 
.01388} .11701 |.98612 
.01395]} .11729 |.98605 
.01402} .11757 |.98598 
.01409} .11785 |.98591 


.01416} .11814 |.98584 
.01423} .11842 |.98577 
.01429} .11870 |.98571 
.01436} .11898 |.98564 
.01443] .11927 |.98557 


.01450} .11955 |.98550 
.01457| .11983 |.98543 
.01464} .12011 |.98536 
.01471| .12040 |.98529 
.01478} .12068 |.98522 


.01485} _.12096 _|.98515] 0 
TT Cos? |Sin- Cos | Sin2 
96° (276°) (263°) 83° 97° 
146 


CwoONISM Rwowrel > 








.01521 


6} .01528 


.015385 
.01542 
.01549 


.01556 
.01564 


2).01571 


.01578 
.01585 


.01593 
.01600 
.01607 
.01615 
.01622 
- 01629 
.01637 


2.01644 


-01651 
-01659 


.01666 
.01674 
.01681 
.01689 
.01696 


.01704 


-01711 
.01719 
.01726 
.01734 


.01742 


Oo} 01749 


.01757 
.01764 
.01772 


.01780 
.01788 
-01795 
.01803 


-01811 


.01818 


3} 01826 


-01834 
-01842 
- 01850 


.01858 
.01865 
.01873 
- 01881 
.01889 


.01897 
.01905 
.01913 
-01921 
.01929 
.01937 


Cos? 


(277°) 





Sin + Cos 
. 12096 
.12124 
. 12153 
.12181 
. 12209 
, 12237 
. 12265 
. 12294 
. 12322 
. 12350 
. 12378 
. 12406 
. 12434 
. 12463 
. 12491 
- 12519 
. 12547 
12575 
. 12603 
. 12632 


. 12660 
. 12688 
. 12716 
. 12744 
. 12772 
. 12800 
. 12829 
. 12857 
. 12885 
. 12913 


. 12941 
. 12969 
- 12997 
. 13025 
. 13053 


. 13081 
. 13109 
. 13138 
. 13166 
. 13194 
. 13222 
. 13250 
. 13278 
. 13306 
. 13334 


. 13362 
. 13390 
. 13418 
. 13446 
. 13474 


. 13502 
-13530 
-13558 
-13586 
.13614 
.13642 
-13670 
-13698 
-13726 
113754 


. 13782 


Sin - Cos 





(352°) 172° 


. 98063 
Sin? 





(262°) 82° 


8° (188°) 


Sin2 


-01937 
.01945 
.01953 
-01961 


ONS RwwHel > 





98° (278°) 


Sin? x 


Sin - Cos 
. 13782 
. 13810 
. 13838 
. 13866 
. 13894 


. 13922 
- 13950 
. 13977 
- 14005 
- 14033 


- 14061 
- 14089 
- 14117 
- 14145 
- 14173 


. 14201 
- 14229 
. 14257 
- 14284 
. 14312 


- 14340 
- 14368 
- 14396 
- 14424 
- 14452 


- 14479 
- 14507 
- 14535 
- 14563 
- 14591 


- 14619 
- 14646 
. 14674 
. 14702 
- 14730 


- 14758 
- 14785 
- 14813 
- 14841 
- 14869 


. 14897 
- 14924 
- 14952 
- 14980 
- 15008 


- 15035 
- 15063 
- 15091 
- 15118 
- 15146 
- 15174 
- 15202 
. 15229 
- 15257 
- 15285 
- 15312 
- 15340 
- 15368 
- 15396 
. 15423 
-15451 


a 
Sin - Cos 








Sin x Cos x 


9° (189°) 
Sin2 
02447 
. 02456 
.02465 
02474 
02483 


.02492 
-02501 
.02510 
.02520 
.02529 
- 02538 
- 02547 
.02556 
-02565 
.02575 


.02584 
.02593 
.02602 
.02612 
-02621 


.02630 
. 02639 
2] .02649 
.02658 
- 02668 


-02677 
- 02686 
- 02696 
-02705 
.02715 


.02724 
- 02734 
2].02743 
.02753 
.02762 


- 02772 
-02781 
.02791 
- 02800 
- 02810 


. 02820 
.02829 
.02839 
3] .02849 
.02858 


. 02868 
. 02878 
. 02887 
.02897 
- 02907 


-02917 
. 02926 
- 02936 
.02946 
-02956 


- 02966 
.02976 
- 02986 
.02996 
- 03005 


-03015 






ONS Remrel > 











— 
Cos? 


99° (279°) 





(350°) 170° 





































































17019 |.97014 
17046 |'97004 
17074 |/9699 


.17101 96985 
Sin: Cos | Sin? 


(260°) 80° 














Sin? x Cos? x Sin x Cos x 
10° (190°) (349°) 169° 11° (191°) (348°) 168° 
Sin? | Sin: Cos | Cos? |” 
.03641| .18730 |.96359]60) 
.03652| .18757 |.96348159 
.03663| .18784 |.96337|58 


.03674| .18811 |.96326)57 
-03685} .18838 |.96315}56 


-03695| .18865 |.96305/55 
-03706| .18892 |.96294}54 
-03717| .18919 |.96283]53 
-03728} .18946 |.96272}52 
.03740| .18973 |.96260}51 


.03751| .19000 |.96249]50) 
.03762| .19027 |.96238149) 
-03773| .19054 }.96227]48 
-03784| .19080 |.96216}47 
-03795) .19107 |.96205}46 


.03806| .19134 

.03817} .19161 

-03828} .19188 

-03839| .19215 |}. 

.03851| .19242 |.96149]41 


-03862| .19268 |.96138}]40 
-03873} .19295 |.96127]39 
-03884} .19322 |.96116}38 
-03896| .19349 
-03907| .19376 


-03918) .19403 |.96082)34 
-03929} .19429 |.96071}34 
-03941} .19456 |.96059/33 
.03952} .19483  |.96048}32 
.03963| .19510 |.96037}31 


-03975| .19537 |.96025]30 


0 
1}. 
2 
3 
4]. 
5}. 
6 
us 
8 
9}. 


OCONoa PWNS 


-03986} .19563 
.03998} .19590 
-04009| .19617 
-04020] .19644 


.04032| .19670 
-04043]} .19697 
.04055| .19724 
.04066]) .19751 
.04078| .19777 


-04089} .19804 
-04101} .19831 
-04112| .19857 
-04124) .19884 
4}.04135} .19911 


-04147| .19937 

-04159| .19964 

.04170} .19991 

.04182} .20017 |. 

-04194) .20044 |.95806}11 


-04205} .20071 |.95795]10 
.04217| .20097 |.95783 
.04229| .20124 |.95771 
.04240} .20151 |.95760 
-04252| .20177 |.95748) 
-04264| .20204 |.95736 
.04276] .20230 |.95724 
-04287| .20257 |.95713) 
-04299) .20284 |.95701 
-04311] .20310 |.95689 
.03641] _.18730 -04323) .20337 _|.95677| 


0 
Cos? | Sin - Cos Cos? | Sin-Cos | Sin? [7] 


100° (280°) (259°) 79° 101° (281°) (258°) 78° 
148 


. 18081 
- 18108 
- 18135 
. 18163 


. 18190 
- 18217 
. 18244 
. 18271 
- 18298 


- 18325 
. 18352 
. 18379 
- 18406 
. 18433 


. 18460 
- 18487 
- 18514 
- 18541 
- 18568 


f . 18595 
.03597| .18622 
-03608} .18649 
.03619| .18676 
.03630} .18703 





bo COB Gt > ~T00 





12° (192°) 
"} Sin? 

- 04323} 

. 04335 

- 04346 

04358 

. 04370 


- 04382 
-04394 
- 04406 
-04418 
.04430 


10}. 04442 
11}.04454 
12].04466 
13}.04478 
14}. 04490 
£5] 04502 
16}.04514 
17} .04526 
#18] .04538 
19}.04550 


20}. 04562 
1} .04575} 
22} .04587 
3}.04599 
i241. 04611 
25] .04623} 
26} .04636} 
- 04648 

8} .04660 
9}. 04672 


130] 04685 
- 04697 
-04709 
-04722) 
- 04734 


I 
3 
4 
5} 04746 
6 
ts 


CONIOM RWNHr SE 


04759 
-O4771 
8.04783 
39) .04796 


40). 04808 
41}. 04821 
42). 04833 
43}. 04846 
441. 04858 


45} 04871 
46) .04883 
7}. 04896 
48) .04908 
49}. 04921 


50) 04934 
j51].04946 
52]. 04959 
53].04971 
54}. 04984 


55) .04997 
56}.05009 
57}.05022 
58} .05035 
59}. 05048 
160} 05060 


"1. Cos? 
202° (282°) 


Sim x Cos? x Sin x Cos x 


Sin - Cos 


- 20337 


-20363 
- 20390 
- 20417 
- 20443 


-20470 
- 20496 
- 20523 
-20549 
- 20576 


~ 20602 
- 20629 
- 20655 
- 20682 
- 20708 


- 20735 
- 20761 
-20788 
- 20814 
. 20840 


- 20867 
- 20893 
- 20920 
- 20946 
. 20973 


- 20999 
-21025 
-21052 
-21078 
- 21105 
- 21131 
2157 
-21184 
- 21210 
- 21236 


-21263 
-21289 
-21315 
- 21342 
. 21368 


-21394 
- 21420 
- 21447 
- 21473 
. 21499 


- 21526 
-21552 
.21578 
- 21604 
- 21631 


. 21657 
. 21683 
-21709 
~ 21735 
. 24762 


- 21788 
- 21814 
- 21840 
. 21866 
- 21892 


-21919 


Sin. - Cos 





(347°) 167° 13° (193°) 
| Cos? |.’ | |_Sin? 

- 9567760 6} .05060 
-95665}59 1} .05073 
-95654]58) 2].05086 
-95642]57| 3].05099 
- 95630}56 4).05111 
-95618]55 5}.05124 
-95606]54 6} .05137 
-95594]53 7].05150 
-95582]52 8].05163 
-95570}51 9].05176 
-95558}50 10} .05189 
-95546]49 11}.05201 
-95534]48 12].05214 
-95522]47 13].05227 
|. 95510}46 14}. 05240 
-95498 45 15} 05253 
-95486]44 16}-05266 
-95474]43 17}.05279 
- 95462142 18].05292 
- 95450]41 19}. 05305 
. 95438140 20) .05318 
.95425)/39F 21}.05331 
-95413]38 22) .05345 
- 95401437 23} .05358 
- 95389 [36 24). 05371 
- 95377 |35F 25) 05384 
- 95364134 26} .05397 
-95352)33} 27} .05410 
-95340]32 28] .05423 
- 95328]31 29].05436 
.95315]30 30) 05450 
- 95303]29 31}.05463 
- 95291128 32] .05476 
-95278]27 33].05489 
- 9526626 34}. 05503 
95254125 35} .05516 
- 9524124 36}.05529 
95229123 37}.05542 
.95217]22 38] .05556 
. 9520421 39] .05569 
-95192]20) 40) 05582 
-95179]19 41}. 05596 
-95167]18 421.05609 
-95154]17| 43} .05623 
.95142}16 44}. 05636 
-95129}15) 45}. 05649 
-95117}14 46) .05663 
-95104]13 47}. 05676 
- 9509212 48].05690 
-95079}11 49} .05703 
-95066}10) 50}.05717 
-95054] 9 51].05730 
-95041]} 8 52].05744 
-95029] 7 53].05757 
-95016} 6 54].05771 
- 95003} 5} 55] .05785 
-94991} 4 56].05798 
-94978] 3 57) .05812 
-94965] 2 58].05825 
.94952] 1 59}. 05839 
-94940} 0 60}. 05853 

Sin? [7 | Cos? 
(257°) 77° 103° (283°) 
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Sin - Cos 
21919 
21945 
.21971 
. 21997 
. 22023 


. 22049 
- 22075 
- 22101 
- 22127 
- 22154 


. 22180 
- 22206 
- 22232 
- 22258 
. 22284 
- 22310 
. 22336 
- 22362 
- 22388 
- 22414 


. 22440 
- 22466 
. 22492 
- 22518 
- 22544 


. 22570 
- 22596 
. 22622 
- 22648 
- 22674 


. 22700 
. 22725 
. 22751 
22777 
. 22803 


. 22829 
- 22855 
- 22881 
. 22907 
. 22932 


- 22958 
- 22984 
- 23010 
. 23036 
- 23062 


- 23087 
- 23113 
- 23139 
- 23165 
- 23191 


- 23216 
. 23242 
- 23268 
- 23294 
- 23319 


. 23345 
- 23371 
. 23396 
. 23422 
- 23448 


. 23474 





"Sin: Cos_ 





. 94202 


-94175 
-94161 


94147 
Sin? 


(346°) 166° 


Cos? 


9494060 


- 94927459 
. 94914458 


-94901}57 
- 94889 ]56 


-94876]55 
-94863]54 


-94850]53 


-94837}52 
- 94824151 


- 94811156 


- 94799}49 


- 94786]48 
- 94773147 
- 94760]46 


-94TATIAS 
-94734}44 
94721445 
- 94708 ]42 
-94695]41 


- 94682140 
- 9466939 
-94655)3e 
- 94642137 
- 94620136 
- 94616)35 
. 94603 ]34 
.94590)38 
-94577)32 
- 9456431 
- 94550130) 
.94537]29 
- 94524128 
- 94511427 
.94497}26 


- 94484125 
- 94471124 
-94458]23 
-94444122 
-94431}21 


.94418)26 
- 94404119 
.94391]18 
- 94377117 
-94364]16 
-9435 1105) 
.94337]14 
- 94324113 
-94310]12 
.94297]11 
-94283]106 
- 94270 
- 94256 
. 94243 
. 94229 


- 94215 
- 94188 


SS Hwwia mrI00 


(256°) 76° 


Sin? x Cos? x Sin x Cos x 
14° Geen (345°) 165° 15° (195°) (344°) ses 


- 25126 
- 25151 
. 25176 
. 25201 
. 25226 
- 25251 
20277 
. 25302 
- 25327 
. 25352 
- 25377 
- 25402 
- 25427 
- 25452 
. 25477 


- 25502 
- 25527 
. 25552 
. 25577 
- 25602 
- 25627 
- 25652 
- 25677 
. 25702 
- 25727 


. 25752 


SIO pate iy 
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. 06004 
2}.06018 
. 06031 
. 06045 


. 06059 
. 06073 
. 06087 
.06101 
.06115 


.06129 
.06143 
.06157 
.06171 
- 06185 


. 06199 
- 06213 
.06227 
. 06241 
.06255 


. 06269 











.20777 
- 25802 
. 25827 
. 25852 


. 06283 
- 06297 
.06311 
. 06326 


. 06340 
. 06354 
- 06368 
. 06382 
. 06397 


.06411 
. 06425 
- 06439 
. 06454 
. 06468 


. 06482 
. 06497 
.06511 
06525). 
.06540| .24722 
06554) .24748 
.06568} .24773 
-06583] .24798 
.06597| .24823 
.06612} .24849 


.06626} .24874 
.06641) .24899 
-06655| .24924 
.06670] .24950 
.06684| .24975 


06699 . 25000 . 26496 
Cos? | Sin « Cos Cos? | Sin « Cos 
104° (284°) (255°) 75° 105° (285°) (254°) 74° 
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. 25876 
- 25901 
- 25926 
-25951 
. 25976 


- 26001 
- 26026 
. 26050 
. 26075 
. 26100 


. 26125 
- 26150 
- 26175 
- 26199 
. 26224 


- 26249 
. 26274 
- 26298 
- 26323 
- 26348 


- 26373 
- 26397 
26422 
- 26447 
- 26471 





SHNWHO DA~I000 
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= 





16° (196°) 


Sin? 





.07613 
.07628 
.07644 
.07659 


.07675 
.07690 
.07706 
07721 
.07737 


.07752 
.07768 
.07784 
3) .07799 
-07815 


.07830 
. 07846 
. 07862 
.07877 
.07893 


.07909 
. 07924 
. 07940 
. 07956 
4). 07972 


- 07987 
- 08003 
. 08019 
- 08035 
. 08051 


. 08066 
. 08082 
2].08098 
.08114 
- 08130 


. 08146 
.08162 
. 08178 
.08194 
.08210 


. 08226 
- 08242 
- 08258 
. 08274 
- 08290 


. 08306 
. 08322 
- 08338 
. 08354 
. 08370 


. 08386 
51] .08402 
52] .08418 
- 08435 
- 08451 
.08467 


. 08483 
- 08499 


ONIOR ReMHel > 








.U7598 





. 08516 
.08532 


- 08548 


Cos? 


106° (286°) 








Sin? x 


Sin + Cos: 


+ 26494 
. 26521 
- 26545 
- 26570 
- 26595 


- 26619 
- 26644 
- 26668 
- 26693 
- 26718 


. 26742 
. 26767 
- 26791 
. 26816 
- 26840 


- 26865 
- 26890 
. 26914 
- 26939 
. 26963 
- 26988 
- 27012 
- 27036 
- 27061 
- 27085 


-27110 
. 27134 
. 27159 
. 27183 
. 27208 


. 27232 
. 27256 
- 27281 
- 27305 
. 27329 


. 27354 
. 27378 
. 27402 
. 27427 
- 27451 


- 27475 
- 27500 
. 27524 
- 27548 
. 27573 


. 27597 
- 27621 
- 27645 
. 27670 
. 27694 


.27718 
- 27742 
. 27766 
.27791 
- 27815 
- 27839 
. 27863 
. 27887 
.27911 
. 27936 


. 27960 


—_———— 
Sin - Cos 





(343°) 163° 
Cos? ee 


























































(253°) 73° 


Cos? x 


151 


Sin x Cos x 
17° (197°) 


tin? 


(342°) 162° 
Sin + Cos 































































- 08548] .27960 
-08564| .27984 
-08581} .28008 
.08597} .28032 
.08613} .28056 
.08630} .28080 
.08646] .28104 
.08662] .28128 
.08679} .28152 
. 08695 . 28176 
08711 . 28200 
.08728] .28224 
2] .08744 . 28248 
.08761| .28272 
.O8777| .28296 
-08794} .28320 
-08810} .28344 
.08827| .28368 
-08843} .28392 
08860} .28416 
.08876} .28440 
.08893] .28464 
.08909] .28488 
.08926] .28512 
08943} .28536 
.08959} .28560 
-08976|} .28583 
.08992] .28607 
.09009] .28631 
.09026 - 28655 
.09042|} .28679 
.09059] .28703 
.09076| .28726 
.09093} .28750 
.09109] .28774 
.09126 . 28798 
09143 . 28822 
.09160] .28845 
09176) .28869 
.09193] .28893 
.09210 . 28917 
.09227| .28940 
.09244| .28964 
-09260} .28988 
09277} .29011 
.09294| .29035 
.09311] .29059 
.09328] .29082 
.09345} .29106 
. 09362 .29130 
09379} .29153 
511.09396|} .29177 
52].09413 . 29201 
531.09430] .29224 
09447 . 29248 
.09464| .29271 
09481] .29295 
.09498] .29319 
.09515] .29342 
.09532] .29366 
.09549] .29389 
Cos? | Sin: Cos 
107° (287° (252°) "72° 


































































18° (198°) 

;7] Sin? | Sin- Cos | Cos? || 
-09549| .29389 
.09566} .29413 
09583} .29436 
.09601 29460 
09618} .29483 
09635} .29507 
.09652 29530 
. 09669 29554 
.09686| .29577 
.09704} .29601 
09721 . 29624 
09738] .29648 
09755} .29671 

09773 . 29694 
09790} .29718 
09807 . 29741 
09824 . 29765 
09842 29788 
09859 29811 
09876 . 29835 
09894) .29858 
09911 29881 
09929} .29905 
09946 - 29928 
09963 29951 
09981 . 29974 
09998 . 29998 
10016 30021 
10033 . 30044 
10051 . 30068 
10068 , 30091 
10086 .30114 
10103 . 30137 
10121 . 30160 
10138} .30184 
10156 . 30207 
10174 . 30230 
10191} .30253 
10209} .30276 
10226} .30299 
10244 . 30323 
10262] .30346 
10279| .30369 
10297 . 30392 
10315 30415 
10332} .30438 
10350 . 80461 
10368] .30484 
10386| .30507 
10403! .30530 
10421) .30553 
10439 30576 
10457} .30599 
10474| .30622 
10492 . 30645 
10510} .30668 
10528) .30691 
10546} .30714 
-10564| .30737 
.10582| .30760 
60}.10599| .30783 
Cos? | Sin + Cos 


108° (288°) 





Sin’ x 




















































































































































- 11326 
. 11345 
. 11363 
- 11382 
47. 11400 


.11419 

































- 11530 
































.11271 
. 11290 
. 11308 


. 11437 
. 11456 
.11474 
. 11493 


-11511 








. 11698 


Cos? 
109° (289°) 


Sin x Cos x 
19° (199°) 
Sin? 
10599 
10617 
10635 


. 10653 
. 10671 


. 10689 
- 10707 
. 10725 
- 10743 
- 10761 
H . 10779 
- 10797 
2).10815 
. 10833 
. 10851 


. 10870 
i} . 10888 
. 10906 
. 10924 
- 10942 


} . 10960 
. 10978 
2}. 10997 
- 11015 
. 11033 


- 11051 
. 11070 
- 11088 
. 11106 
.11124 
. 11143 
-11161 
2).11179 
.11198 
.11216 
. 11234 
- 11253 


Sin - Cos | Cos? 


. 30783 
. 30806 
. 30829 
. 30852 
. 30875 


. 30898 
. 30920 
. 30943 
. 30966 
. 30989 


-31012 
.31035 
.31057 
- 31080 
.31103 


.31126 
-31148 
-31171 
-31194 
.31217 
.31239 
.31262 
.31285 
.31308 
-31330 


-31353 
-31376 
.31398 
-31421 
.314435 
-31466 
-31489 
.d1511 
-31534 
.31556 


-3157¢ 
-31601 
.31624 
- 31647 
. 31669 


- 31692 
-31714 
-31737 
.31759 
-31781 


- 31804 
- 31826 
-31849 
-31871 
- 31894 


-31916 
-31938 
-31961 
-31983 
- 32005 
- 32028 
- 32050 
. 32072 
- 32095 
.32117 


- 32139 


Sin - Cos 





BS HWW St D100 


Sin2 x Cos? x Sin x Cos x 
20° (200°) (339°) 159° 21° (201°) (338°) 158° 

















Sin? | Sin: Cos ‘| Sin? | sin: Cos | Cos? 
. 11698 .32139 OF. 12843 33457 ; 60 
.11716 32162 1]. 12862 33478 .87138]59 
.11735] £32184 2].12882] .33500 58 
11754 . 32206 3}.12901 oo521 . 57 
11773 -32228 4).12921 33543 .87079]56 
LIOR) 232251 5].12940] .33564 |.87060|55 
PAL S10) 832973 6].12960} .33586 |.87040}54' 
. 11829 32295 7|.12979 . 33608 21/53 
. 11848 132317 8} . 12999 - 33629 .87001]52 
-11867| .32339 9}.13018} .33651 51 
-11885} .32362 |. 5 10}.13038| .33672 |.86962150) 
.11904 32384 5 11]. 13058 33694 .86942]49 
-11923} .32406 |. 12].13077| .33715 |.86923]/48 
.11942| .32428 |. 13].13097| .33737 |.86903]47! 
.11961 .32450 3 4 14] .13116 33758 |.86884]46) 
Et 9S0) Bes24s2 its 15}.13136| .33780 |.86864]45) 
. 11999 32495 ‘ 4- 16} .13156 . 33801 .86844]44 
.12018] .32517 |.87982 17].13175| .33822 |.86825143 
.12036] .32539 |. 18].13195] .33844 |.86805/42 
.12055} .32561 |}. 19].13215} .33865 |.86785]41 
-12074| .32583 |. '[20].13235| .33887 |.86765/40 
-12093} .32605 |. 1}.13254| .33908 |.86746]39 
12112 .32627 : | $221. 13274 383929 .86726]38 
.12131| .32649 |. |}23}.13294] .33951 |.86706}37 
. 12150 32671 . 5 24}. 13314 33972 .86686]36 
12169} .32693 |. 25}.13333] .33993 |.86667]35) 
.12188} .32715 |. 26].13353) .34015 |.86647|34 
32204) “532737 12 127] .13373] .34036 |.86627]/33 
.12226| .32759 |. : 8.13393} .34057 |.86607]32 
-12245) .32781 |. 55 9}.13412} .34079 |.86588}31 
.12265} .32803 |. 30}.13432| .34100 |.86568/30) 
. 12284 32825 3 31}. 13452 . 34121 .86548]29 
. 12303 -32847 : 32) 13472 34142 . 86528] 28) 
. 12322 . 32869 P 33}. 13492 .34164 - 86508} 27 
-12341} .32891 |. ‘ 34].13512| .34185 |.86488]26 
.12360} .32913 |. 35].13532| .34206 |.86468]25 
. 12379 -32934 F 36}. 13552 - 384227 .86448]24 
. 12398 32956 3 37]. 13571 384249 . 86429] 23 
12418} .32978 |.8758: 38]}.13591| .34270 }|.86409}22 
- 12437} .33000 |. 9}.13611| .34291 |.86389]21 
-12456} .33022 |. d 40} .13631] .34312 |.86369]20 
-12475} .33044 |. i 41}.13651] .34333 |.86349]19 
.12494} .33066 |. 42].13671| .34354 |.86329]18) 
-12514| .33087 |. 43].13691} .34376 |.86309]17) 
.12533| .33109 |}. \}447.13711| .34397 |.86289]16 
212552} .33131 |. |{45] .13731| .34418 |. s6269]15 
sh25¢1) 2233953 1: 46}.13751| .344389 |.86249]14 
.12591| . .33175 |. 47].13771| .34460 |.86229]13 
.12610} .33196 |. 48].13791| .34481 |.86209]12 
-12629| .33218 |. 9}.13811| .34502 /|.86189]}11 
- 12649] .33240 |. 50} 13832] .34523 |.86168}10 
- 12668} .33262 |. 51}.13852| .34544 9 
.12687| .33283 |}. 52}.13872| .34565 8 
-12707} .33305 |. ¢ 53f.13892| .34586 7 
212726| .33327 |- 54f.13912| .34607 6 
- 12746] .33348 |. 55].13932| .34628 5 
212765) "235370 7): 56].13952| .34649 4 
-12784| .33392 |. 57].13972| .34670 3 
-12804} .33413 |. 8}.13993| .34691 2 
- 12823} .33435 |. 59}.14013| .34712 1 
-12843] .33457 |. 60].14033| .34733 0} 
=O TIES 7TCost | Bin = Coot 
110° (290°) (249°) 69° 111° (291°) (248°) 68° 


153 


Sin? x Cos? x Sin x Cos x 
22° (202°) (337°) 157° 23° (203°) (336°) 156° 
Sin2 Sin + Cos f Cos? 
. 14033] .34733 
.14053] -.34754 
.14073| .34775 


- 14094) .34796 
-14114| .34817 


- 14134) .34837 
.14154] .34858 
.14175] .34879 
.14195} —.34900 
.14215} .34921 


. 14236} .34942 
. 14256} .34962 
- 14276) .34983 
.14297| .35004 
-14317| .35025 


.14337| .35045 
. 14358) .35066 
. 14378} .35087 
. 14399} .35108 
-14419} .35128 


.14440} .35149 
. 14460} .35170 
. 14480} .35190 
-14501) .35211 
.14521| .35232 


14542) _.35252 
.14562} 35273 
. 14583) .35294 
- 14604) .35314 
. 14624) .35335 


. 14645} = .35355 
- 14665} .35376 
. 14686} .35396 
.14706) 35417 
-14727| .35438 


- 14748} .35458 
.14768) .35479 
. 14789} .35499 
.14810) .35520 
J}.14830} .35540 


-14851} .35560 
.14872| .35581 
. 14892) .35601 
-14913) .35622 
- 14934) .35642 
.14955| .35663 
1.14975} .35683 
}.14996) = .35703 
.15017) £35724 
-15038) .35744 


.15058) .35764 
-15079} .35785 
-15100} = .35805 
-15121) = .35825 
-15142) .35846 
-15163} .35866 
- 15183) .35886 
- 15204) .35906 
-15225| .35927 
-15246) .35947 


-15267} .35967 .16543] .37157 
Cos? | Sin + Cos Cos? 1 Sin + Cos 
112° (292°) (247°) 67° 113° (293°) (246°) 66° 

154 



















Sin2-] Sin: Cos 

.15267| | .35967 
.15288] .35987 
.15309| .36007 
. 15330} .36028 
15351} .36048 


. 15372} .36068 
- 15393} .36088 
-15414| .36108 
- 15435) .36128 
- 15456} .36148 


-15477| .36168 
- 15498} .36189 
-15519} .36209 
-15540} .36229 
-15561} 36249 


-15582| .36269 
-15603} .36289 
-15624| .36309 
- 15646} .36329 
.15667| .36349 


- 15688] .36369 
-15709} .36389 
- 15730] .36409 
-15751| .36429 
-15773) .36448 


-15794| £36468 
-15815} .36488 
- 15836} .36508 
- 15858] .36528 
-15879| .36548 


-15900} .36568 
.15921} .36588 
- 15943} .36607 
.15964| .36627 
- 15985} .36647 


-16007| .36667 
- 16028) .36686 
- 16049} .36706 
-16071| .36726 
-16092| .36746 


-16113} .36765 
- 16135) .36785 
-16156} .36805 
-16178} .36825 
-16199) .36844 


- 16220] .36864 
- 16242} .36884 
- 16263} .36903 
- 16285) .36923 
- 16306] .36942 


- 16328) .36962 
- 16349} .36982 
-16371| .37001 
-16392} .37021 
-16414) .37040 


- 16436} .37060 
.16457| .37079 
- 16479] .37099 
-16500} .37118 
-16522| .37138 
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Sin? x Cos? x Sin x Cos x 
24° (204°) (335°) 155° 25° (205°) (334°) 154° 
“] Sin? | Sin - Cos Cos? |” i 4 
.16543|" .387157 |.83457160 
.16565| .37177 |.83435/59 
.16587| .37196 |.83413]58 


-16608) .37216 |.83392]57 
-16630} .37235 |.83370]56 


-16652} .37254 |.83348155 
-16673| .37274 |.83327)54 
-16695} .37293 |. 
-16717} .37313 |.83283]52 
9}.16738) .37332 ‘ 


-16760) .37351 |.83240]50) 
-16782} .37371 |.83218}49) 
-16804) .37390 |.83196]/48) 
-16825| .37409 |.83175]47 
. 16847} .37429 |.83153]/46 


-16869) .37448 |.83131]45 
1.16891) .37467 |.83109]44 
.16913) .37486 |.83087]43 
- 16934) .37506 |.83066]42! 
-16956) .37525 |.83044]41 


-16978) .37544 |. 
-17000) .37563 |.83000]39 
-17022| .37582 |.82978138 
.17044| .37602 |.82956]37, 
.17066| .37621 |.82934|36 
-17087| .37640 |.82913]35) 
-17109} .37659 |.82891]34 
-17131| .37678 |.82869}33 
.17153} .37697 |.82847]32) 
-17175|} + .37716 


.17197| .37735 _|.82803]30 
.17219| .37755 = |.82781]29| 
.17241} .387774 = |.82759]28) 
.17263} .37793 | .82737]27 
.17285}) .37812 |.82715}26 


.17307} .37831 | .82693}25 
.17329| .37850 }|.82671}24 
-17351| .37869 } 
.17373} .37888 
.17395| .37907 


-17417| .37926 |.82583]20 
-17439} .37945 |.82561}19) 
.17461| .37964 |.82539]18 
.17483| .37982 |.82517]17 
-17505| .38001 |.82495}16 


.17528) .38020 |.82472}15 
-17550| ~=.38039 |. 50}14 
.17572| .38058 |.82428}13 
.17594| .38077 |.82406}12 
-17616| .38096 |.82384}11 


.17638} .38115 |.82362}10 
.17661} = .38133 
.17683} .38152 
.17705| .38171 
.17727| .38190 


.17749| .38209 
-17772|.  .38227 |. 
.17794| .38246 |.82206 
-17816} .38265 |,82184 
.17838] .38284 |.82162 
.17861}  .38302. |.82139 . 39401 


Cos? | Sin --Cos Sin - Cos 


114° (294°) (245°) 65° (244°) 64° 









.39149 
-39167 
.39185 
. 39203 


- 39221 
39239 
. 39257 
.39275 
. 39293 


.39311 
. 389329 
- 39347 
- 389365 
- 39383 




















Sin?’ x Cos?x Sin x Cosx 
26° (206°) (333°) 153° 27° (207°) (332°) 152° 
Los! Sin2 Sin - Cos 
20611) .40451 
.20634| .40468 
.20658] .40485 


-20681} .40502 
-20705| .40519 


-20729| .40536 
-20752| .40553 
- 20776} .40570 
-20799| .40587 
- 20823} .40604 


-20847| .40621 
- 20870} .40638 
-20894| .40655 
-20918] .40672 
-20941} .40689 


-20965] .40706 
- 20989} .40723 
-21012} .40740 
- 21036] .40756 
-21060] .40773 


. 21083] .40790 
-21107| .40807 
-21131) .40824 
-21155) .40840 
-21178] .40857 


-21202] .40874 
-21226| .40891 
-21250} .40907 
.21274| .40924 
-21297| .40941 


-21321| .40958 


tin? § Sin: Cos 
19217} .39401 
.19240| .39418 
. 19263} .39436 
.19286] .39454 
.19309| .39472 


.19332) .39490 
-19355} = .39508 
-19378) .39526 
-19401} .39543 
.19424| .39561 


.19447| .39579 
-19470} .39597 
-19493} .39614 
-19516} .39632 
-19539} .39650. 


- 19562} .39668 
-19585} .39685 
-19608} .39703 
.19631} .39721 
.19654| .39738 


-19677| .39756 
.19701) .39774 
.19724| .39791 
.19747| .39809 
-19770| .39826 


- 19793] .39844 
.19816] .39862 
. 19840} .39879 
.19863) .39897 
. 19886) .39914 


.19909] .39932 


-21345| .40974 
.21369} .40991 
- 21393] .41008 
-21417| .41024 


31}.19932) .39949 
2}.19956) .39967 
.19979] .39984 
.20002} .40002 


-21440] .41041 
.21464| .41057 
.21488) .41074 
-21512} .41091 
-21536]) .41107 


-21560) .41124 
-21584) .41140 
.21608) .41157 
-21632} .41173 
.21656) .41190 


-21680) .41206 
.21704| .41223 
.21728] .41239 
.21752] .41256 
.21776| = .41272 


.21800) .41289 
- 21824) .41305 
-21848) .41321 
- 21872) .41338 
. 21896] .41354 


- 21920] .41370 
.21944| .41387 
-21968) .41403 
.21992) .41419 
.22016) .41436 


. 20026} .40019 
}.20049} .40037 
.20072| .40054 
.20095} .40071 
.20119| .40089 


-20142| .40106 
-20165| .40124 
.20189) .40141 
.20212} .40158 
.20235| .40176 


.20259| .40193 
. 20282) .40210 
.20306| .40227 
. 20329] .40245 
-20352| .40262 


. 20376] .40279 
- 20399) .40296 
- 20423} .40314 
. 20446} .40331 
-20470} .40348 


.20493} .40365 
.20517| .40382 
.20540} .40399 
.20564| .40417 
.20587| .40434 
. 20611 .40451 : .22040] .41452 
Cos? | Sin- Cos | Sin? Cos? | Sin: Cos 

116° (296°) (243°) 63° 127° (297°) (242°) 62° 

156 











28° (208°) 
Sin? 
. 22040 
. 22064 
. 22089 
. 22113 
. 22137 


. 22161 
. 22185) 
. 22209 
. 22234 
. 22258 


. 22282 
. 22306 
. 22330 
. 22355 
. 22379 


. 22403 
i]. 22427 
. 22452 
. 22476 
. 22500) 
. 22525 
. 22549 
2) .22573 
. 22598 
4) 22622 
. 22646 
. 22671 
. 22695 
. 22719 
. 22744 
. 22768 
. 22792 
2} 22817 
. 22841 
. 22866 
. 22890 
] 22915 
. 22939 
. 22964 
. 22988 
. 23012 
. 23037 
. 23061 
. 23086 
. 23110 


. 23135 
. 23160 
. 23184 
- 23209 
. 23233 
. 23258 
. 23282 
. 23307 
53] 23332 

4) 23356 


. 23381 
- 23405 
. 23430 
. 23455 
. 23479 
. 23504 











118° (298°) 






Sim? x 
(331°) 151° 
bin + Cos 


-41452 
-41468 
-41484 
-41501 
-41517 


-41533 
-41549 
-41565 
-41582 
-41598 


-41614 
-41630 
-41646 
-41662 
-41678 


-41694 
-41710 
-41726 
-41742 
-41758 


-41774 
-41790 
- 41806 
-41822 
-41838 


.41854 
.41870 
- 41886 
-41902 
-41918 


-41934 
-41949 
-41965 
-41981 
-41997 


-42013 
-42028 
- 42044 
-42060 
-42076 


- 42091 
.42107 
- 42123 
-42138 
-42154 


-42170 
-42185 
-42201 
.42216 
-42232 


-42248 
.42263 
.42279 
-42294 
.42310 


- 42325 
-42341 
. 42356 
.42372 
. 42387 


.42402 























































Cos? | Sin - Cos 





(241°) 61° 


Cos? x 


157 


Sin x Cos x 


29° (209°) 






.23504| .42402 
. 23529 -42418 
.23553] .42483 
23578] .42449 
23603] .42464 
.23627| .42479 
.23652] .42495 
.23677| .42510 
.23702] .42525 
.23726| .42541 
. 23751 .42556 
.23776| 42571 
2]. 23801 -42586 
- 23825 42602 
.23850| .42617 
.23875| .42632 
, 23900 -42647 
.23925| .42662 
.23950] .42678 
.23974, .42693 
.23999] .42708 
. 24024 - 42723 
. 24049 .42738 
. 24074 42753 
4}. 24099 .42768 
.24124| .42783 
.24148] .42798 
24173 42813 
24198] .42828 
. 24223 .42843 
. 24248] .42858 
. 24273] .42873 
.24298) .42888 
. 24323] .42903 
.24348] .42918 
. 24373] .42933 
24398] .42948 
. 24423] .42963 
.24448) .42978 
. 24473] .42993 
. 24498 . 43007 
. 24523 43022 
. 24548 -43037 
24573 .43052 
. 24598 . 43067 
. 24623 .43081 
. 24648} .43096 
24673 .43111 
.24698] .43126 
24723) .43140 
24749 .43155 
24774| .43170 
24799} .43184 
24824)  .43199 
24849} .43214 
24874) .43228 
24899] .43243 
24924 -48258 
24950} .48272 
24975) .438287 
|-25000; - 43301 A 


119° (299°) 


pe, 
din? | din + Cos | Cos? 


(330°) 150° 




























































(240°) 60° 


30° (210°) 
Sin? 
. 25000 
. 25025 
. 25050 
. 25076 
. 25101 
. 25126 
.25151 
old, 
. 25202 
. 25227 
25252 
. 25278 
2]. 25303 
. 25328 
. 25354 
. 25379 
. 25404 
. 25429 
. 25455 
. 25480 
. 25506 
. 25531 
. 25556 
. 25582 
. 25607 


. 25632 
. 25658 
. 25683 
. 25709 
. 25734 


. 25760 
. 25785 
. 25810 
- 25836 
. 25861 


- 25887 
. 25912 
. 25938 
. 25963 
. 25989 


. 26014 
. 26040 
. 26065 
. 26091 
. 26117 


. 26142 
- 26168 
. 26193 
. 26219 
. 26244 


. 26270 
. 26296 
. 26321 
. 26347 
. 26372 


26398 
26424 
26449 
26475 
- 26501 
26526 


Cos? 


120° (300°) 




















































































































































(239°) 59° 121° (301°) 




































































Sin? x Cos?x SinxCosx 
(329°) 149° 31° (211°) “ (328°) 148° 

Sin + Cos | Cos? Sin? Sin + Cos 
43301 |.7500U 26526] .44147 
.43316 |.74975 .26552| .44161 
.43330 |.74950 .26578| .44175 
.43345 |.74924 26604] .44188 
.43359 |.74899 26629} .44202 
.43374 |.74874155) .26655| .44215 
.43388 |.74849 .26681] .44229 
.43403 |.74823 .26706| .44243 
.43417 |.74798 .26732| .44256 
.43432 |.74773 .26758] .44270 
.43446 |.74748 .26784| . 44283 
.43460 |.74722]49) .26809] .44297 
.43475 |.74697]48 .26835| .44310 
.43489 |.74672]47| .26861} .44324 
.43503 |.74646]46) .26887| .44337 
.43518 |.74621]45) .26913] .44351 
.43532 |. 7456 .26938] .44364 
.43546 |.74571]43 .26964| .44377 
.43561 |.74545 .26990| .44391 
.43575  |.7452 .27016| .44404 
.43589 |.74494140) .27042| .44418 
.43603  |.74469]39 .27068| .44431 
.43618 |.74444]38 .27093| .44444 
.43632 |.74418]37 .27119| .44458 
.43646 |.74393): 27145] .44471 
.43660 |.74368]35 .27171| 44484 
.43674 |.74342134 .27197| .44497 
.43689 |.74317)|33 .27223| .44511 
.43703 |.74291]32 .27249] 44524 
.43717  |.74266]31 .27275| 44537 
.43731 |.74240]30 .27300| .44550 
.43745 |.74215 .27326| .44564 
.43759 |. 74190]28 .27352| .44577 
.43773 |.74164]27 .27378] 44590 
.43787 |.74139]26 .27404| .44603 
.43801 |.74113]25 .27430| .44616 
.43815 |.74088]24 .27456| .44629 
.43829 |.74062]23 .27482| .44642 
.43843 |.74037]22 .27508| .44655 
.43857 |.74011]21 .27534| .44669 
.43871 |.73986]20 .27560| .44682 
.43885 |.73960]19 .27586| .44695 
.43899  |.73935]18 .27612| .44708 
.43913  |.73909]17 .27638| .44721 
.43927 |.73883]16 .27664| .44734 
.43941 |.73858]15 .27690| .44747 
.43955 |.73832]14 .27716| .44760 
.43969 |.73807]13 .27742| 44773 
.43982 |.73781]12 .27768| .44786 
.43996 |.73756]11 .27794| 44799 
.44010 |.73730]10 27820] .44811 
.44024 |.73704 51].27846| .44824 
.44038 |.73679 2].27873| .44837 
.44051 |. 73653 27899] 44850 
.44065 |.73628 .27925| .44863 
.44079 |.73602 .27951| .44876 
.44093  |.73576 .27977| .44889 
.44106 |.73551 28003} .44901 
.44120 | .73525 28029] .44914 
.44134 |.73499 .28055} .44927 
.44147 |.73474 28081} .44940 
“Sin: Cos | Sim2 Cos? | Sin - Cos 





(238°) 58° 


Sin? x Cos?x Sin x Cosx 











32° (212°) (327°) 147° 33° (213°) (326°) 146° 
ma Sin¥ | Sin + Cos 2 | ssin2s sein Cos, | Cos?, | 2 | 
O}. 28081 -44940 0}. 29663 45677 =|.70337]60) 
1].28108} .44952 1}. 29690 45689 . 70310459 
2].28134 44965 2). 29716 .45701 . 70284158) 
3].28160| .44978 3}. 29743 145713 |.70257|57 
4].28186} .44991 4].29770| .45724 |.70230]56 
5].28212} .45003 5). 29796 .45736 . 70204 ]55) 
6].28238| .45016 6]. 29823 -45748 |.70177}54 
7} .28265 -45029 7].29849 .45760 .70151}53 
8]. 28291 45041 8]. 29876 45771 70124452 
9]. 28317 45054 9}. 29903 .45783 . 70097451 


10].29929| .45795 |.70071}50 
11}.29956| .45806 |.70044/49 
12].29983] .45818 |.70017}48 
13}].30009| .45830 |.69991]47 
14].30036| .45841 |.69964)/46 


15).30063| .45853 |.69937]45 
16}.30089| .45865 |.69911}44 
17}.30116| .45876 |.69884)43 
18].30143) .45888 |.69857}42 
19].30169} .45899 |.69831}41 


20].30196| .45911 |.69804)46) 
21}.30223) .45922 |.69777}39 
22).30249) .45934 |.69751)38 
23].30276] .45945 |.69724]37 
241. 30303) .45957 |.69697]36 


25).30330] .45968 |.69670]35) 
26].30356| .45980 |.69644)34 
27|.30383| .45991 |.69617]33 
28].30410| .46002 |.69590]32 
29].30437| .46014 |.69563]31 


30}. 30463) .46025 |.69537)30 
31].30490| .46037 |.69510]29 
32].30517| .46048 |.69483)/28 
33].30544| .46059 |.69456)27| 
34].30571| .46071 |.69429]26 


35).30597| .46082 |.69403]25) 
36].30624! .46093 |.69376]24 
37}.30651| .46104 |.69349]23 
38].30678| .46116 |.69322]22 
39}.30705| .46127 |.69295]21 


40].30732| .46138 |.69268120) 
41}.30758] .46149 |.69242719 
42].30785| .46161 |.69215)18 
43].30812| .46172 |.69188117 
44}.30839) .46183 |.69161}16 


45].30866| .46194 |.69134]15 
46].30893| .46205 |.69107}14 
47].30920| .46216 |.69080]13 
48].30946| .46227 |.69054]12 
49].30973) .46238 |.69027}11 


50}.31000) .46249 |.69000}10 
51].31027| .46260 |.68973 
52].31054| .46272 |.68946 
53].31081| .46283 |.68919 
54].31108) .46294 |.68892 


10) .28343] .45066 
11}. 28369] .45079 
12}.28396} .45092 
13]. 28422) .45104 
14].28448| .45117 


15}. 28474) .45129 
16}.28501| .45142 
17}.28527| .45154 
18]. 28553] .45167 
19}.28580| .45179 


20).28606] .45192 
21].28632| .45204 
22].28658| .45217 
23).28685] .45229 
24]. 28711) .45241 
25].28737| . 45254 
26].28764| .45266 
27).28790) .45278 
28].28816} .45291 
29]. 28843] .45303 


30}. 28869] .45315 
31).28895} .45328 
32].28922) .45340 
33].28948} .45352 
34].28975| .45364 


35).29001| .45377 
36].29027| .45389 
37|.29054| .45401 
38}.29080} .45413 
39}.29107| .45425 


491.29133) .45438 
41].29160) .45450 
42].29186| .45462 
43].29212| .45474 
44).29239| .45486 


45].29265) .45498 
46]. 29292) .45510 
47].29318} .45522 
481. 29345] .45534 
49).29371| .45546 


50).29398| .45558 
51].29424| .45570 
52].29451| .45582 
53].29477|  .45594 
54].29504| .45606 


55}.29530) .45618 
56].29557| .45630 
57|.29583| .45642 
58].29610), .45654 
59].29637| .45665 


60 .29663| .45677 
‘| Cos? ! Sin: Cos 
122° (302°) (237°) 57° 123° (303°) (236°) 56° 
159 : 


55].31135| .46305 |.68865 
56].31162) .46315 |.68838 
57|.31189| .46326 |.68811 
58].31216| .46337 |.68784 
59].31243) .46348 |.68757, 


60|.31270| 46359 |.68730 
“1 Cos? | Sin + Cos Sin2 














de BNW bo DATOS 





Sin?’ x Cos?x Sin x Cosx 
3a? (214°) (325°) 145° 35° (215°) (324°) 144° 











































































.32817) .46955 
.32844| .46965 
382872! .46975 


-46985 


57|.34466) .47526 | .65534) 
58].34494) .47535. |.65506) 
59].34521) .47544 |.65479 


60).34549| .47553 |.65451 

70s? | Sin» Cos Sine 
124° (304°) (235°) 55° 125° (305°) (234°) 54° 
160 




















|’ {_sin?_|_sin «Cos Cos! [7] Sin? | Sim= Cos] Cos? |" | 
0].31270 .46359 |.68730]60 0} .32899 - 46935 167 101460 
1].31297 .46370 .68703}59 1] .32926 46995 67074459 
2].31324| .46381 .68676]58 2).32954 47004 = |.67046]58 
3}.31351 .46392 |.68649}57| 3].32981 .47014 |.67019}57}, 
41.31378 .46403 . 68622}56) 4}.33008 .47024 - 66992456} 
5).31405 46413 .68595}55 5]. 33036 .47034 - 66964155 | 
6].314382| .46424 |.68568}54 6].33063| .47044 |.66937]54 
7|.31459| .46485 |.68541 7|.33090| .47054 |.66910]53 
8}.31486 .46446 .68514}52) 8}.33118 .47064 66882 }52 
91. 31513 46457 .68487}51 9].33145 . 47074 -66855]5 1} 
81540] .46467 |.68460}50 0].33173] .470838 |.66827]50 
.31567 .46478 .68433]}49) 11}.33200 .47093 - 66800]49 
.8 1594 .46489 . 68406 12] .33227 -47103 .66773148 
.31621 - 46500 .68379]}47| 34 . 83255 47113 .66745]47 
31648 .46510 . 68352146 14].33282 47122 .66718}46 
.81675|] .46521 -68325 15].33310] .47132 |.66690]45 
31702} .46532 |.68298]44) 16].33337| .47142 |.66663}44 
.81729| .46542 |.68271)43 17].33365| .47151 -66635]43 
.31756) .46553 |.68244)42) 18].33392 -47161 .66608}42) 
.B1783|} .46563 |.68217}41) 19].33419] .47171 .66581]4 1}, 
.81810} .46574 |.68190}40) 20].33447| .47180 |.66553]46 
.81837| .46585 |.68163]39 21].33474 .47190 |.66526)389 
81865} .46595 |.68135)38 22] .33502 .47200  |.66498]38) 
.81892} .46606 |.68108)37 23].33529] .47209 |.66471)37 
81919 .46616 . 68081386 24]. 33557 47219 .66443/36 
"31946| .46627  |.68054|35 25|.33584| 47228 |.66416]35] 
.381973 - 46637 . 68027134 26]).33612 -47238 .66388]34 
82000} .46648 |.68000]33 271.33639 .47247 |.66361)33 
32027) .46658 |.67973]32 28].33667| .47257 |.66333/32> — 
. 32054 . 46669 .67946431 29].33694 .47266 .66306]31 
.82082} .46679 |.67918}30 30|.33722| .47276 |.66278}30} 
32109} .46689 |.67891}29 31].33749| .47285 |.66251)29 
.82136| .46700 |.67864328 82].33777| .47295 |.66223}28 
32163] .46710 |.67837]27 33].33804| .47304 |.66196]27 
.82190|) .46721 . 67810126 34].33832] .47314 |.66168)26 
.82217| .46731 .67783, 35].33859| .47323 |.66141]25) 
82245) .46741 67755424 36]. 33887 .47332 |.66113]24}) 
.82272 .46752 .67728)23 37].33914 47342 -66086]23}, 
.82299) .46762 |.67701)22) 388].33942| .47351 - 66058] 221 
.32326| .46772 |.67674)21 39].33969] .47361 |.66031/21 
.82353| .46782 |.67647)20 40].33997| .47370 |.66003]20 
|.32381) .46793 |.67619}19 411.34024| .47379 |.65976}19 
.82408] .46803 |.67592]18) 421.34052] .47388 |.65948]18}. 
.82435| .46813 |. 431.34080| .47398 |.65920]17 
32462] .46823 |.675. 441.34107) .47407 |.65893]}1 6), 
-32490| 46834 |.67510]15 45].34135| .47416 |.65865/15 
'32517| 146844 |_67483]14 46|.34162| 147425 |_65838|14 
"32544| 146854 | 67450113 47|.34190| 147435 |.65810]13 
82571 -46864 |.67429112 48].34218) .47444 . 65782412 
.382599| .46874 |.67401}11 491.34245) .47453 |.65755]11 
.32626| .46884 |.67374]10) 50].34273| .47462 |.65727/10) 
,382653] .46894 |.67347 51].34300| .47471 -65700] OF 
. 32681 .46905 |.67319 52|.34328| .47480 |.65672] & 
.32708] .46915 |.67292. 53].34356| .47490 |.65644] 7 
.382735| .46925 |.67265. 54].34383] .47499 -65617] €} 
32762) .46935 55).34411) .47508 |.65589} 6 
.32790| .46945 56].34439| .47517 |.65561] 4 
3} 
1 qi 
ni 


32899 


Sim? x Cos?x Sin x Cosx 
36° (216°) (323°) 143° 37° (217°) (322°) 142° 
Sin? sin - Cos 
36218] .48063 
36246] .48071 
.36274| .48079 


-36302| .48087 
-36330} .48095 


.36358} .48103 
-36386} .48111 
.386414} .48119 
.36442} .48127 
-36470} .48135 


.36498} .48142 
.386526| .48150 
.36554| .48158 
.36582| .48166 
.36610} .48174 


.36638] .48182 
.36666] .48189 
.36694| .48197 
.386722} .48205 
.386750} .48212 
.36778} .48220 
.386806} .48228 
21.36834| .48236 
.36862} .48243 
.386891} .48251 


.36919} .48258 
.36947| .48266 
.386975| .48274 
.387003| .48281 
.37031) .48289 


.37059| = .48296 


din? | Sin + Cos 
.34549| .47553 
.384577| .47562 
84604} .47571 
.34632| .47580 
-384660] .47589 


-34688] .47598 
.34715| 47606 
.384743} 47615 
.384771] 47624 
. 34798} .47633 


.34826] .47642 
.34854) ..47651 
.34882| .47660 
.34909} .47668 
.384937] .47677 


.34965} .47686 
. 34992) .47695 
.35020} .47703 
.385048} .47712 
.35076) = .47721 


.35103} .47729 
.385131] .47738 
.385159| .47747 
.35187} 47755 
-35215} 47764 


.35242| .47773 
.35270} .47781 
.35298] .47790 
.35326| .47798 
.35354| .47807 


.35381} .47815 


CHONOM PWNHS 


.35409] .47824 
.385437| .47832 
.35465| .47841 
.35493] .47849 


.37087| .48304 
.87115} = .48311 
.37148] .48319 
.37171} = .48326 


.35521) .47858 
.35548] .47866 
.35576) .47874 
.35604| .47883 
.35632) .47891 


.35660) .47899 
.35688] .47908 
.35716| .47916 
.35743] 47924 
.385771| .47933 


.385799| .47941 
.35827| .47949 
.85855] - .47957 
.35883] .47966 
.85911| .47974 


.85939] .47982 
.35967| .47990 
.35995| .47998 
.36023} .48007 
.36050] .48015 


.36078] .48023 
.36106| .48031 
.36134| .48039 
.36162] .48047 
.36190} .48055 


.37200} .48334 
.37228)} .48341 
.37256} .48349 
.387284| .48356 
|.37312) .48363 


.37340} = .48371 
.37368| .48378 
.37397| .48385 
.387425] = .48393 
.37453] .48400 


.37481| .48407 
.37509} .48415 
.87537| .48422 
.37566| =. 48429 
.387594| . 48436 


.387622| .48444 
.387650| = .48451 
.37678| =. 48458 
.37706| .48465 
.37735| .48472 = |.62265 
.387763) .48479 |.62237 
.87791| .48487 |.62209 
.37819| .48494 |.62181 
.387847| .48501  |.62153 
.37876| .48508  |.62124! 


.36218| .48063 .37904| .48515 |.62096 
71 Cos? | Sin: Cos “1 Cos? | Sins Cos | Sin? 
126° (306°) (233°) 53° 427° (307°) (232°) 52° 
161 





38° (218°) 
din? 

. 387904 

3879382 

. 387960 


. 37989 
. 38017 


- 38045 
. 38073 
- 38102 
. 38130 
. 38158 


10]. 38186 
11}.38215 
12}. 38243 
13}. 38271 
14}. 38299 


15]. 38328 
16]. 38356 
17]. 38384 
18}. 38413 
19}. 38441 


20). 38469 
21]. 38498 
22]. 38526 
23). 38554 
24]. 38582 
25). 38611 
26]. 38639 
27]. 38667 
28]. 38696 
29}. 38724 


30). 38752 
31}. 38781 
32). 38809 
33]. 38837 
34). 38866 


35]. 38894 
36]. 38923 
37]. 38951 
38}. 38979 
39). 39008 


40). 39036 
41}.39064 
421. 39093 
43].39121 
447. 39150 


45]. 39178 
46]. 39206 
47}. 39235 
48]. 39263 
49}, 39292 


50}. 39320 
51).39348 
52].39377 
53].39405 
54]. 39434 


35].39462 
56].39491 
57].39519 
58]. 39548 
59].39576 
60]. 39604 
’ | Cos? 
128° (308°) 


OONMD Or Rotorel 





Sin2 x 


Sin “Cos 
.48515 
. 48522 
48529 
-48536 
- 48543 


-48550 
- 48557 
-48564 
-48571 
-48577 


-48584 
-48591 
-48598 
- 48605 
-48612 


-48618 
-48625 
- 48632 
- 48639 
-48646 
-48652 
- 48659 
-48666 
- 48672 
- 48679 
- 48686 
- 48692 
- 48699 
- 48705 
-48712 


-48719 
-48725 
-48732 
-48738 
- 48745 


-48751 
-48757 
-48764 
- 48770 
-48777 


- 48783 
- 48789 
-48796 
- 48802 
- 48808 


-48815 
- 48821 
-48827 
-48834 
- 48840 


-48846 
-48852 
-48858 
-48865 
-48871 


-48877 
. 48883 
- 48889 
-48895 
-48901 


-48907 


Sin + Cos 


(321°) 141° 
Cos? ie 
.62096]60 
. 62068]59 
.62040]58 
-62011]57 
.61983]56 


-61955]55) 
.61927]54 
-61898]53 
-61870]52 
.61842]51 
-61814]50 
-61785]49 
. 61757448 
-61729]47 
- 61701446 


-61672]45 
.61644]44 
.61616}43 
. 6158742 
-61559]41 
61531440 
.61502}39 
-61474)38 
.61446]37 
.61418]36 


.61389}35 
613614384 
.613833]33 
.613804)32 
.61276]31 
.§61248)30 
.61219]29 
.61191]28 
.61163]27 
.61184]26} 
.61106]25 
.61077 424 
. 6104923 
.61021]22 
.60992]21 
.60964)20) 
.60936]19 
. 60907418 
.60879}17 
. 60850]16 
.60822]15 
.60794}14 
.60765]13 
. 60737412 
. 60708411 
. 60680]10 
. 60652 
. 60623 
60595 
. 60566 
60538 
. 60509 
. 60481 
. 60452 
. 60424 
.60396 


(231°) 51° 


WS HNwka nu38M~08 





Cos? x 


162 


Sin x Cos x 


39° (219°) 





129° (309°) 


Sin * Cos 


- 48907 
-48913 
- 48919 
- 48925 
-48931 


- 48937 
- 48943 
-48949 
-48955 
-48961 
- 48967 
- 48973 
-48979 
- 48985 
-48990 


-48996 
- 49002 
- 49008 
-49014 
-49019 


.49025 
-49031 
- 49036 
-49042 
- 49048 


-49053 
- 49059 
- 49065 
- 49070 
- 49076 


-49081 
- 49087 
- 49092 
- 49098 
-49103 


.49109 
-49114 
- 49120 
-49125 
-49131 


- 49136 
-49141 
.49147 
.49152 
.49157 


-49163 
-49168 
-49173 
.49179 
- 49184 


-49189 
-49194 
- 49199 
-49205 
.49210 
-49215 
-49220 
.49225 
- 49230 
-49235 
. 49240 


Sin - Cos 





(320°) 140° 





(230°) 50° 


40° (220°) 


.41318 
.41346 
-41375 
.41404 
. 41432 


.41461 
. 41490 
.41518 
.41547 
.41576 


.41604 
.41633 
.41662 
. 41690 
.41719 


.41748 
.41776 
- 41805 
.41834 
.41862 


.41891 
. 41920 
.41949 
.41977 
. 42006 


.42035 
. 42063 
.42092 
.42121 
. 42150 


.42178 
.42207 
. 42236 
. 42264 
.42293 
.42322 
.42351 
.42379 
. 42408 
42437 


42466 
(42494 
(42523 
(42552 
‘42581 


.42610 
.42638 
. 42667 
. 42696 
.42725 


.42753 
.42782 
.42811 
.42840 
.42869 


.42897 
.42926 
-42955 
. 42984 
.43013 


.43041 








130°(310°) 


Sin? x 


bin? | tin - Cos 
Se 


.49240 
.49245 
. 49250 
.49255 
.49260 
-49265 
-49270 
.49275 
. 49280 
-49285 


. 49290 
- 49295 
- 49300 
.49305 
- 49309 


-49314 
-49319 
- 49324 
- 49329 
. 49333 


.49338 
.49343 
.49347 
- 49352 
.49357 


.49361 
. 49366 
-49371 
.49375 
. 49380 


-49384 
.49389 
-49393 
-49398 
.49402 


.49407 
.49411 
-49416 
-49420 
-49425 


-49429 
-49433 
-49438 
.49442 
-49446 


.49451 
.49455 
-49459 
.49464 
.49468 


.49472 
.49476 
.49480 
.49485 
.49489 


.49493 
-49497 
-49501 
-49505 
-49509 


.49513 


een 
tin: Cos , 


(319°) 139° 











































































(229°) 49° 


Cos? x 


163 


Sin x Cos x 
41° (221°) (318°) 138° 
















































‘| Sin? | din» Cos | Cos? Ee 
.43041 49513 . 0959/60 
.43070 49517 . 56980]59 
.43099 49521 . 56901 
.438128) .49525 |.56872]57 
.43157 -49529 . 56843 


.43185| .49533  |.56815)55 
.43214| .49537 |.56786]54 
.43243) .49541  |.56757 
.43272| ©.49545 |.56728 
.43301| .49549 |.56699}51 
10} .43330) .49553  |.56670]50 
11].43358] -.49557 |.56642)49 
12].43387| .49561 |.56613]48 
13].43416} .49565 |.56584)47 
14].43445| .49568 |.56555}46 
15].43474| .49572 |.56526)45 
16].43503} .49576 |.56497}44 
17].43531| .49580 |. 56469)}43 
18].43560| .49584 |.56440)42 
19].43589| .49587 |.56411)41 


20).43618) .49591 |.56382/40 
21).43647| .49595  }.56353)39 
22] .43676| .49598 |.56324)38 
23].43704| .49602 |.56296]37 
24] .43733| .49606 }.56267]36 


25] .43762| .49609 |.56238]85 
26].43791| .49613 |.56209}34 
27] .43820] .49617 |.56180]33 
28].43849| .49620 |.56151)32 
29].43878| .49624 |.56122 


30}.43907| .49627 |.56093]30 
31}.43935| .49631 |.56065 
32].43964| .49634 |.56036/28 
33].43993] .49638 |.56007]27 
34].44022) .49641 |.55978}26 


35).44051| .49645 |.55949)25 
36}.44080] .49648 |.55920]24 
37],44109} .49652 |.55891]23 
38].44138] .49655 |.55862 
39].44166] .49659 |.55834]21 


40}.44195| .49662 |.55805}20 
41].44224| 1.49665 |.55776}19 
421.44253| .49669 |.55747]18 
43].44282| .49672 |.55718}17 
44].44311| .49675 |.55689]16 


45] .44340| .49679 |.55660)15 
46].44369] .49682 |.55631]14 
47}.44398| .49685 |.55602]13 
48].44427| 149688 |.55573]12 
49].44455| .49692 |.55545]11 


50}.44484| .49695 |.55516}10 
51}.44513] .49698 |.55487 
52).44542|} .49701 |.55458 
53].44571| .49704 |.55429 
54].44600] .49708 |.55400 


55].44629) .49711 |.55371 
56].44658) .49714 |.55342 
57].44687| .49717 |.55313 
58].44716| .49720 |,.55284 
59}.44745) .49723 |.55255 
44774) 49726 |.55226 


a = 
Cos? | Sin - Cos 


131° (311°) (228°) 48° 
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Sin? x 
42° (222°) (817°) 137° 
Sin + Cos 

49726 
49729 
.49732 
-49735 
.49738 


49741 
.49744 
49747 
.49750 
-49753 


.49756 
.49759 
.49761 
-49764 
-49767 


-49770 
.49773 
49775 
.49778 
-49781 


.49784 
. 49786 
.49789 
-49792 
- 49794 
49797 
.49799 
- 49802 
-49805 
.49807 


-49810 





-49812 
-49815 
-49817 
- 49820 


-49822 
-49825 
-49827 
- 49829 
-49832 


-49834 
.49837 
- 49839 
-49841 
- 49844 


.49846 
- 49848 
-49850 
-49853 
-49855 


-49857 
-49859 
-49861 
-49864 
-49866 


-49868 
-49870 
-49872 
49874 
-49876 
- 49878 
Sin ~ Cos 
132° (312°) 


S HNwWhADNIWOO 





(227°) 47° 


Cos? x 


Sin x Cos x 


43° (223°) 





in? 
46512 
.46541 
-46570 
46599 
.46628 


.46657 
. 46686 
.46715 
.46744 
.46773 


. 46802 
.46831 
.46860 
. 46890 
.46919 


.46948 
46977 
-47006 
.47035 
.47064 


.47093 
47122 
.47151 
.47180 
.47209 


.47238 
47267 
.47296 
.47325 
47354 


47383 
47412 
21.47441 
.47470 
.47499 


47528 
.47558 
47587 
.47616 
.47645 
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133° (313°) 


ee 
Ss Sin: Cos | Cos? 


-49878 |.53488 


Sin - Cos 


(316°) 136° 














- 49880 53459 ]59 
. 49882 53430]58 
- 49884 5340157 
.49886 53372]56 
.49888 |.5 

- 49890 53314]54 
. 49892 53285]53 
.49894 |. 5 
.49896  |.53 
.49898 |.5. 
.49900  |.53169}49 
.49901  |.53140]48 
. 49903 53110}47 






.49905 |.53081|46 
.49907  |.53052/45 











. 49909 53023]44 
.49910 52994143 
.49912 52965]42 






49914 |.52936]41 
49915 |.52907}40 
49917 |.52878]39 
"49919 |_52849/38 














.49920 52820]37 
.49922 52791136 
.49924 |. 52762185 
.49925 52733 )34 
.49927 52704133 
.49928 52675)32 
.49930 52646]31 
.49931 52617}30) 
.49933 52588]29 
. 49934 52559128) 
-49936 |. 52530]27 
.49937  |.52501]26 
. 49939 

.49940 

.49942 

.49943 

.49944 





.49946 
.49947 
. 49949 
-49950 
.49951 


.49952 
. 49954 
. 49955 
.49956 
.49957 
.49959 
. 49960 
.49961 
- 49962 
. 49963 


-49964 
- 49965 
- 49966 
- 49967 
- 49969 


-49970 
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(226°) 46° 


Sin? x Cos’? x 


44° (224°) 
Sin? 
. 48255 
.48284 
. 48313 
-48342 
-48371 


.48400 
.48429 
.48459 
-48488 
48517 


.48546 
-48575 
.48604 
-48633 
.48662 
48691 
. 48720 
.48749 
48778 
-48807 


-48837 
. 48866 
.48895 
.48924 
.48953 


. 48982 
-49011 
.49040 
.49069 
.49098 


49127 
49156 
‘49186 
49215 
149244 


.49273 
-49302 
49331 
.49360 
!. 49389 


.49418 
.49447 
49476 
. 49505 
-49535 


49564 
“49593 
49622 
49651 
‘49680 


49709: 
.49738 
-49767 
.49796 
- 49825 


-49855 
. 49884 
.49913 
-49942 
49971 


50000 
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134° (314°) 


Sim - Cos 
.49970 
.49971 
49972 
.49973 
.49973 


. 49974 
-49975 
-49976 
49977 
-49978 


.49979 
. 49980 
. 49981 
-49981 
. 49982 


. 49983 
.49984 
. 49984 
-49985 
- 49986 


-49986 
-49987 
- 49988 
- 49988 
.49989 


.49990 
. 49990 
-49991 
.49991 
. 49992 


-49992 
-49993 
. 49993 
- 49994 
- 49994 


- 49995 
- 49995 
- 49996 
- 49996 
. 49996 


-49997 
- 49997 
- 49997 
-49998 
. 49998 


.49998 
- 49998 
. 49999 
.49999 
. 49999 


.49999 
-49999 
. 49999 
- 50000 
. 50000 
- 50000 
. 50000 
. 50000 
. 50000 
- 50000 
. 50000 


Cos? | Sin - Cos 


165 


Sin x Cos x 
(315°) 135° 




























































(225°) 45° 


NATURAL OR NAPERIAN LOGARITHMS 























second and following lines they are given at the left. 
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0.000-0.499 

N 0 1 2 3 4 5 6 Ke 8 9 

0.00 Suc, —6T —6 —5 —5 —5 —5 —4 —4 —4 
-90776 .21461 .80914 .52146] .298382 .11600 .96185 .82831 .71053 
.01 |—4.60517 .50986 .42285 .34281 .26870] .19971 .18517 .07454 .01738 *.96332 
.02 |—3.91202 .86323 .81671 .77226 .72970} .68888 .64966 .61192 .57555 .54046 
03 -50656 .47377 .44202 .41125 .38139] .35241 .32424 .29684 .27017 .24419 
.04 -21888 .19418 .17009 .14656 .12357] .10109 .07911 .05761 .03655 .01593 
.05 |—2.99573 .97593 .95651 .93746 .91877] .90042 .88240 .86470 .84731 .83022 
06 -81341 .79688 .78062 .76462 .74887] .73337 .71810 .70806 .68825 .67365 
07 -65926 .64508 .63109 .61730 .60369] .59027 .57702 .56395 .55105 .53831 
08 -52573 .51331 .50104 .48891 .47694] .46510 .45341 .44185 .43042 .41912 
09 40795 .39690 .38597 .37516 .36446] .35388 .34341 .33304 .32279 .31264 
0.10 | —2.30259 .29263 .28278 .27303 .26336]| .25379 .24432 .23493 .22562 .21641 
Sil -20727 .19823 .18926 .18037 .17156]| .16282 .15417 .14558 .13707 .12863 
12 -12026 .11196 .10373 .09557 .08747| .07944 .07147 .06357 .05573 .04794 
18} .04022 .03256 .02495 .01741 .00992} .00248 *.99510 *.98777 *.98050 *.97328 
14 |—1.96611 .95900 .95193 .94491 a | -93102 .92415 .91732 .91054 .90381 
15 -89712 .89048 .88387 .877382 .87080} .86433 .85790 .85151 .84516 .83885 
16 .83258 .82635 .82016 .81401 .80789) .80181 .79577 .78976 .78379 .77786 
7 -77196 .76609 .76026 .75446 .74870} .74297 .73727 .73161 .72597 .72037 
18 .71480 .70926 .70375 .69827 .69282) .68740 .68201 .67665 .67131 .66601 
19 -66073 .65548 .65026 .64507 .63990] .68476 .62964 .62455 .61949 .61445 
0.20 |—1.60944 .60445 .59949 .59455 .58964] .58475 .57988 .57504 .57022 .56542 
21 .56065 .55590 .55117 .54646 .54178] .53712 .53248 .52786 .52326 .51868 
22 -51413 .50959 .50508 .50058 .49611] .49165 .48722 .48281 .47841 .47403 
23 -46968 .46534 .46102 .45672 .45243) .44817 .44892 .43970 .43548 .43129 
24 42712 .42296 .41882 .41469 .41059) .40650 .40242 .39837 .39433 .39030 
25, .38629 .38230 .378338 .37487 .37042) .86649 .86258 .35868 .35480 .35093 
-26 -34707 .34323 .33941 .33560 .33181) .82803 .32426 .32051 .31677 .31304 
ONE -30933 .30564 .30195 .29828 .29463) .29098 .28735 .28374 .28013 .27654 
.28 -27297 .26940 .26585 .26231 .25878) .25527 .25176 .24827 .24479 .24133 
29 -23787 .23443 .23100 .22758 .22418) .22078 .21740 .21402 .21066 .20731 
0.30 |—1.20397 .20065 .19733 .19402 .19073 .18744 .18417 .18091 .17766 .17441 
BSH -17118 .16796 .16475 .16155 .15836] .15518 .15201 .14885 .14670 .14256 
32 -13943 .13631 .13320 .13010 -.12701] .12893 .12086 .11780 :11474 .11170 
.33 -10866 .10564 .10262 .09961 .09661] .09362 .09064 .08767 .08471 .08176 
34 .07881 .07587 .07294 .07002 .06711] .06421 .061382 .05843 .05555 .05268 
-35 |—1.04982 .04697 .04412 .04129 .03846] .03564 .03282 .03002 .02722 .02443 
36 -02165 .01888 .01611 .01335 .01060 .00786 .00512 .00239 *.99967 *.99696 
.37 |—0.99425 .99155 .98886 .98618 .98350} .98083 .97817 .97551 .97286 .97022 
38 .96758 .96496 .96233 .95972 .95711} .95451 .95192 .94933 .94675 .94418 
39 -94161 .93905 .93649 .93395 .93140] .92887 .92634 .92382 .92130 .91879 
0.40 |—0.91629 .91379 .91130 .90882 .90634| .90387 .90140 .89894 .89649 .89404 
Al -89160 .88916 .88673 .88431 .88189] .87948 .87707 .87467 .87227 .86988 
42 -86750 .86512 .86275 .86038 .85802! .85567 .85332 .85097 .84863 .84630 
43 -84397 .84165 .83933 .83702 .8347i| 83241 .83011 .82782 .82554 .82326 
A4 -82098 .81871 .81645 .81419 .81193] .80968 .80744 .80520 .80296 .80073 
45 -79851 .79629 .79407 .79186 .78966]] .78746 .78526 .78307 .78089 .77871 
46 -77653 .77436 .77219 .77003 .76787|| .76572 .76357 .76143 .75929 .75715 
AT -75502 .75290 .75078 .74866 .74655] .74444 .74234 .74024 .73814 .73605 
48 -73397 .73189 .72981 .72774 .72567] .72361 .72155 .71949 .71744 .71539 
49 -71335 .71131 .70928 .70725 .70522) .70320 .70118 .69917 .69716 .69515 
t Note that the characteristics are given above the mantissa for the first line. In the 
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0.509-0.999 
] 
N 0 1 2 3 4 5 6 7 8 8) 
0.50 |—0.69315 .69115 .68916 .68717 .68518] .68320 .68122 .67924 .67727 .67531 
1 -67334 .67139 .66943 .66748 .66553) .66359 .66165 .65971 .65778 .65585 
52 -65393 .65201 .65009 .64817 .64626) .64436 .64245 .64055 .63866 .63677 
53 -63488 .63299 .63111 .62923 .62736|| .62549 .62362 .62176 .61990 .61804 
254 -61619 .61434 .61249 .61065 .60881) .60697 .60514 .60331 .60148 .59966 
55 59784 .59602 .59421 .59240 59059) .58879 .58699 .58519 .58340 .58161 
56 | .57982 .57803 .57625 .57448 .57270) .57093 .56916 .56740 .56563 .56387 
57 -56212 .56037 .55862 .55687 .55513)) .55339 .55165 .54991 .54818 .54645 
-58 54473 .54800 .54128 .53957 .53785) .53614 .53444 .53273 .53103 .52933 
59 52763 .52594 .52425 .52256. .52088! .51919 .51751 .51584 .51416 .51249 
0.60 |—0.51083 .50916 .50750 .50584 .50418) .50253 .50088 .49923 .49758 .49594 
51 49430 .49266 .49102 .48939 .48776) .48613 .48451 .48289 .48127 .47965 
-62 47804 .47642 .47482 .47321 .47160)| .47000 .46840 .46681 .46522 .46362 
-63 46204 .46045 .45887 .45728 .45571) .45413 .45256 .45099 .44942 .44785 
64 44629 .44473 .44317 .44161 .44006) .43850 .438696 .43541 .43386 .43232 
-65 43078 .42925 .42771 .42618 .42465) .42312 .42159 .42007 .41855 .41703 
-66 41552 .41400 .41249 .41098 .40947| .40797 .40647 .40497 .40347 .40197 
-67 -40048 .39899 .389750 .39601 .39453), 39304 .39156 .39008 .38861 .38713 
-68 88566 .38419 .38273 .38126° .37980) .87834 .37688 .37542 .37397 .37251 
-69 37106 .36962 .36817 .36673° .36528] .36384 .36241 .36097 .35954 .35810 
7 
0.70 |—0.35667 .35525 .35382 .35240 .35098) 34956 .34814 .34672 .34531 384390 
71 34249 .34108 .33968 .33827  .33687|| .83547 .33408 .33268 .33129 .32989 
72 82850 .32712 .32573 .382435. .32296)| 82158 .32021 .31883 .31745 .31608 
73 31471 .31334 .31197 .31061. 380925) 30788 .30653 .30517 .30381 .30246 
74 30111 .29975 .29841 .29706 .29571)) .29437 .29303 .29169 .29035 .28902 
-75 -28768 .28635 .28502 .28369 .28236] .28104 .27971 .27839 .27707 .27575 
-76 27444 .27312 .27181 .27050 .26919] .26788 .26657 .26527 .26397 .26266 
aru -26136 .26007 .25877 .25748 .25618] .25489 .25360 .25231 .25103 .24974 
78 -24846 .24718 .24590 .24462 .24335|) .24207 .24080 .23953 .23826 .23699 
79 23572 .23446 .23319 .23193- .23067| .22941 .22816 .22690 .22565 .22439 
0.80 |—0.22314 .22189 .22065 .21940° .21816) .21691 .21567 .21443 .21319 .21196 
81 21072 .20949 .20825 .20702° .20579|| .20457 .20334 .20212 .20089 .19967 
82 19845 .19723 .19601 .19480- .19358] .19287 .19116 .18995 .18874 .18754 
83 18633 .18513 .18392 .18272  .18152) .18032 .17913 .17793 .17674 .17554 
-84 17485 .17316 .17198 .17079 .16960)| .16842 .16724 .16605 .16487 .16370 
85 |—0.16252 .16134 .16017 .15900 .15782) 15665 .15548 .15432 .15315 .15199 
-86 -15032 .14966 .14850 .14734 .14618) .14503 .14387 .14272 .14156 .14041 
87 -13926 .13811 .13697 .13582 .13467) .13353 13239 .13125 .18011 .12897 
-88 -12783 .12670 .12556 .12443 .12330) .12217 .12104 .11991 .11878 .11766 
89 11653 11541 .11429 .11317 .11205) .11093 .10981 .10870 .10759 .10647 
0.90 |—0.10536 .10425 .10314 .10203 .10093] .09982 .09872 .09761 .09651 .09541 
aol 09431 .09321 .09212 .09102 .08992) .08883 .08774 .08665 .08556 .08447 
+92 -08338 .08230 .08121 .08013 .07904) .07796 .07688 .07580 .07472 .07365 
93 07257 .07150 .07042 .06935 .06828| .06721 .06614 .06507 .06401 .06294 
94 -06188 .06081 .05975 .05869 .05763] .05657 .05551 .05446 .05340 .05235 
95 05129 .05024 .04919 .04814 .04709) .04604 .04500 .04395 .04291 .04186 
-96 -04082 .03978 .03874 .03770 .03666] .03563 .03459 .03356 .03252 .03149 
aol 03046 .02943 .02840 .02737 .02634) .02532 .02429 .02327 .02225 .02122 
-98 -02020 .01918 .01816 .01715 .01613) .01511 .01410 .01309 .01207 .01106 
99 01005 .00904 .00803 .00702 .00602} .00501 .00401 .00300 .00200 .00100 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 


To find the natural logarithm of a number which is yy, 130, robo, etc. of a number 
whose logarithm is given, subtract from the given logarithm loge 10, 2 loge 10, 3 loge 10, ete. 
To find the natural logarithm of a number which is 10, 100, 1000, etc. times a number 
whose logarithm 1s given, add to the given logarithm loge 10, 2 loge 10, 3 loge 10, etc. 
loge 10 = 2.30258 50930 6 loge 10 = 13.81551 05580 
2 loge 10 = 4.60517 01860 7 loge 10 = 16.11809 56510 
3 loge 10= 6.90775 52790 8 loge 10 = 18.42068 07440 
4 loge 10 = 9.21034 03720 9 loge 10 = 20.72326 58369 
5 loge 10 = 11.51292 54650 10 loge 10 = 23.02585 09299 
See preceding table for logarithms for numbers between 0.000 and 0.999, 


1.00-4.99 


N 0 1 2 3 4 5 6 


be | 
oo 
=) 





In 


0.00000 .00995 .01980 .02956 .03922/ .04879 .05827 .06766 .07696 .08618 
09531 .10436 .11333 .12222 .13103]| .13976 .14842 .15700 .16551 .17395 
-18232 .19062 .19885 .20701 .21511) .22314 .23111 .23902 .24686 25464 
-26236 .27003 .27763 .28518 .29267] .30010 .30748 .31481 .32208 .32930 
33647 34359 .35066 .35767 36464] .37156 .387844 .38526 .39204 .39878 


40547 41211 .41871 .42527 .43178] 43825 .44469 .45108 .45742 .46373 
47000 .47623 .48243 .48858 .49470] .50078 .50682 .51282 .51879 .52473 
53063 .53649 .54232 .54812 55389} 55962. .56531 .57098 .57661 58299 
-58779 59333 .59884 .60432 60977] .61519 .62058 .62594 .63127 .63658 
-64185 64710 .65233 .65752 .66269|| .66783 .67294 .67803 .68310 .68813 


0.69315 .69813 .70310 .70804 .71295|| .71784 .72271 .72755 .73237 .73716 
74194 .74669 .75142 .75612 76081} .76547 .77011 .77473 .77932 .78390 
-78846 .79299 .79751 .80200 .80648] 81093 .81536 .81978 .82418 .82855 
83291 .83725 .84157 .84587 .85015|| 85442 .85866 .86289 .86710 .87129 
-87547 .87963 .88377 .88789 .89200} .89609 .90016 .90422 .90826 .91298 


-91629 .92028 .92426 .92822 .93216|| .93609 .94001 .94391 .94779 .95166 
95551 .95935 .96317 .96698 .97078] .97456 .97833 .98208 98582 98954 
99325 99695 *.00063 *.00430 *.00796)*.01160' *.01523 *.01885 *.02245 *.02604 
1.02962 .03318 .03674 .04028 .04380] .04732° .05082 .05431 .05779 .06126 
06471 .06815 .07158 .07500 .07841]| .08181 .08519 .08854 .09192 .09527 


1.09861 .10194 .10526 .10856 .11186| .11514 .11841 .12168 .12493 .12817 
-13140 .13462 13783 .14103 .14422] .14740 .15057 .15373 .15688 .16002 
-16315 .16627 .16938 .17248 .17557i) .17865 18173 .18479 .18784 .19089 
-19392 .19695 .19996 .20297 .20597!) .20896 .21194 .21491 .21788 .22083 
-22378 .22671 .22964 .23256 .23547) .28837 .24427 .24415 .24703 .24990 


25276 .25562 .25846 .26130 .26413]) 26695 .26976 .27257 .27536 .27815 
-28093: .28371 .28647 .28928 29198] 29473 .29746 .30019 .30291 .30563 
-30833 .31103  .31372 .31641 .31909] .32176 .32442 .32708 .32972 .33237 
-33500' .33763  .34025 .84286 .34547]| 34807 .35067 .35325 .35584 .35841 
-36098 .36354 .36609 .36864 .37118] .37372 .37624 .37877 .38128 .38379 


1.38629 .38879 .39128 .39377 .39624|| 39872 .40118 .40364 .40610 40854 
41099 .41342\ 41585 .41828 .42070] .42311 .42552 .42792 .43031 .43270 
43508 .43746 .43984 .44220 .44456] 44692 .44927 45161 .45395 .45629 
45862 46094. 46326 .46557 .46787|| 47018 .47247 .47476 .47705 .47933 
48160 .48387 .48614 .48840 .49065] 49290 .49515 .49739 .49962 .50185 


-50408 .50630 .50851 .51072 .51293] .51513 .51732 .51951 .52170 .52388 
52606 52823 53039 .53256 .53471) 53687 .53902 .54116 .54330 .54543 
-54756 .54969 .55181 .55393 .55604|| 55814 .56025 .56235 .56444 .56653 
-56862 .57070 .57277 .57485. .57691|| .57898 .58104 .58309 .58515 .58719 
-58924 .59127 .59331 .59534 .59737) .59939 .60141 .60342 .60543 .60744 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 
&.00-9.99 
N 0 1 2 3 4 6 7 8 9 
5.0 | 1.60944 61144 .61343 .61542 62137 .62334 .62531 .62728 
el -62924 .63120 .63315 .63511 64094 .64287 .64481 .64673 
2 -64866 .65058 .65250 .65441 -66013 .66203 .66393 .66582 
3 -66771 .66959 .67147 .67335 -67896 .68083 .68269 .68455 
A -68640 .68825 .69010 .69194 -69745 .69928 .70111 .70293 
5 -70475 .70656 .708388 .71019 71560 .71740 .71919 .72098 
6 «72277 = .72455  .72633 72811 - -73342 .73519 .73695 .73871 
al -74047 .74222 .74397 .74572 - -75094 .75267 .75440 .75613 
8 -75786 .75958 .76130 .76302 . -76815 .76985 .77156 .77326 
9 -77495 .77665 .77834 .78002 -78507 .78675 .78842 .79009 
6.0 | 1.79176 .79342 .79509 .79675 . -80171 .80336 .80500 .80665 
ol! -80829 .80993 .81156 .81819 -81808 .81970 .82132 .82294 
2 82455 .82616 .82777 .82938 . -83418 .83578 83737 .83896 
3 -84055 84214 .84372 .84530 . -85003 .85160 .85317 .85473 
A 85630 .85786 .85942 .86097 . -86563 .86718 .86872 .87026 
5 87180 .87334 .87487 .87641 . -88099 .88251 .88403 .88555 
6 88707 .88858 .89010 .89160 . -89612 .89762 .89912 .90061 
oe -90211 .90360 .90509 .90658 . -91102 .91250 .91398 .91545 
8 -91692 .91839 .91986 .92132 . -92571 .92716 .92862 .93007 
9 .938152 .93297 .93442 .93586 . -94018 .94162 .94305 .94448 
74.0 | 1.94591 .94734 .94876 .95019 -95445 .95586 .95727 .95869 
st 96009 .96150 .96291 .96431 96851 .96991 .97130 .97269 
2 97408 .97547 .97685 .97824 98238 .98376 .98513 .98650 
3 .98787 .98924 .99061 .99198 -99606 .99742 .99877 *.00013 
A | 2.00148 .00283 .00418 .00553 00956 .01089 .01223 .01357 
5 -01490 .01624 .01757 .01890 -02287 .02419 .02551 .02683 
6 -02815 .02946 .03078 .03209 -03601 .03732 .03862 .03992 
af 04122 .04252 .04381 .04511 -04898 .05027 .05156 .05284 
8 05412 .05540 .05668 .05796 06179 .06306 .06433 .06560 
og 06686 .06813 .06939 .07065 07443 .07868 .07694 .07819 
8.0 | 2.07944 .08069 .08194 .08318 08691 .08815 .08939 .09063 
Ed 09186 .09310 .09433 .09556 09924 .10047 .10169 .10291 
2 -10413 .10535 .10657 .10779 11142 .11263 11884 .11505 
3 -11626 .11746 .11866 .11986 -12346 12465 .12585 .12704 
A .12823 .12942 .13061 .13180 -13535 .13653 .13771 .13889 
5 -14007 .14124 .14242 .14359 -14710 14827 .14943 .15060 
6 -15176 .15292 .15409 .15524 -15871 .15987 16102 .16217 
i! 16332 .16447 .16562 .16677 -17020 .17134 17248 17361 
8 -17475 17589 .17702 .17816 -18155 .18267 .18380 .18493 
ao 18605 .18717 .18830 .18942 -19277 .19389 .19500 .19611 
9.0 | 2.19722 .19834 .19944 .20055 20387 .20497 .20607 .20717 
aL 20827 .20937 .21047 .21157 -21485 .21594 .21703 .21812 
2 21920 .22029 .22138 .22246 22570 .22678 .22786 22804 
3 23001 .23109 .23216 .23324 23645 .23751 .23858 .23965 
A -24071 .24177 .24284 .24390 -24707 .24813 .24918 .25024 
5 25129 .25234 .25339 .25444 25759 .25863 .25968 .26072 
6 .26176 .26280 .26384 .26488 -26799 .26903 .27006 .27109 
7 27213 .27316 .27419 .27521 27829 .27932 .28034 .28136 
8 .28238 .28340 .28442 .28544 28849 .28950 .29051 .29152 
9 -29253 .29354 .29455 .29556 29858 .29958 .30058 .30158 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 











Constants 
loge 10 = 2.30258 50930 6 loge 10 = 13.81551 05580 
2 loge 10 = 4.60517 01860 7 loge 10 = 16.11809 56510 
3 loge 10 = 6.90775 52790 8 loge 10 = 18.42068 07440 
4 loge 10 = 9.21034 03720 9 loge 10 = 20.72326 58369 
5 loge:10 = 11.51292 54650 10 loge 10 = 23.02585 09299 
10.0-49.9 
| ] 
N | 0 1 2 3 4 5 6 7 8 9 
10. 2.30259 .31254 .32239 .33214 .34181)| 35138 .36085 .37024 .37955 .38876 
11. 39790 .40695 .41591 .42480 .43361)) 44235 .45101 .45959 .46810 47654 
12. 48491 .49321 .50144 .50960 .51770) .52573 .53370 .54160 .54945 .55723 
13. 56495 .57261 .58022 .58776 .59525|| .60269 .61007 .61740 .62467 -63189 
14. -63906 .64617 .65324 .66026 .66723) .67415 .68102 .68785 .69463 -70136 
15. -70805 .71469 .72130 .72785 .73437] .74084 .74727 .75366 .76001 .76632 
16. -77259  .77882 .78501 .79117 .79728] .80336~ .80940 .81541 .82138 .82731 
17. 83321 .83908 .84491 .85071 .85647/| .86220 .86790 .87356 .87920 .88480 
18. -89037 .89591 .90142 .90690 .91235] .91777 .92316 .92852 .93386 .93916 
19. 94444 .94969 .95491 .96011 .96527] .97041 .97553 .98062 .98568 .99072 
20. 2.99573 *.00072 *.00568 *.01062 *.01553|/*.02042 *.02529 *.03013 *.03495 *.03975 
21, 3.04452 .04927 .05400 .05871 .06339) .06805 .07269 .07731 .08191 .08649 
22. 09104 .09558 .10009 .10459 .10906) .11352 .11795 .12236 .12676 .13114 
23. -13549 .13983 .14415 .14845 .15274) .15700 .16125 .46548 .16969 .17388 
24, -17805 .18221 .18635 .19048 .19458] .19867 .20275 .20680 .21084 .21487 
25. -21888 .22287 .22684 .23080 .23475] .23868 .24259 .24649 .25037 .25494 
26. -25810 .26194 .26576 .26957 -27336)) .27714 :28091 .28466 .28840 .29213 
27. 29584 .29953 .30322 .30689 .31054)| 31419 -31782 .82143 .32504 .32863 
28. -33220 .33577 .33932 .34286 .34639] .34990 .35341 .35690 .36038 .36384 
29. 36730 .37074 .37417 .37759 .38099| .38439 .38777 .39115 .39451 .39786 
30. 3.40120 .40453 .40784 .41115 .41444) 41773 .42100 .42426 .42751 .43076 
31. 43399 .43721 .44042 .44362 .44681) 44999 .45316 .45632 .45947 .46261 
32. -46574 .46886 .47197 .47507 47816) -48124 .48431 .48738 .49043 .49347 
33. 49651 .49953 .50255 .50556 50856) .51155 .51453 .51750 .52046 .52342 
34. -52636 .52930 .53223 .53515 .53806/ .54096 .54385 .54674 .54962 .55249 
35. -55535 .55820 .56105 .56388 .56671) .56953 .57235 .57515 .57795 .58074 
36. 58352 .58629 .58906 .59182 .59457)| 59731 .60005 .60278 .60550 .60821 
37. -61092 .61362 .61631 .61899 .62167| .62434 .62700 .62966 .63231 63495 
38. -63759 .64021 .64284 .64545 -64806) .65066 .65325 .65584 .65842 .66099 
39. -66356 .66612 .66868 .67122 .67377] .67630 .67883 .68135 .68387 .68638 
40. 3.68888 .69138 .69387 .69635 .69883] .70130 .70377 .70623 .70868 .71113 
41, 71357 .71601 .71844 .72086 .72328|| .72569 .72810 .73050 .73290 .73529 
42. 73767 ..74005 .74242 .74479. .74715) .74950 .75185 .75420 .75654 .75887 
43, -76120 .76352 .76584 .76815 .77046| .77276 .77506 .77735 .77963 .78191 
44, -78419 .78646 .78872 .79098 .79324) .79549 .79773 .79997 .80221 .80444 
45. -80666 .80888 .81110 .81331 81551) -81771 .81991 .82210 .82428 .82647 
46. -82864 .83081 .83298 .83514 -83730) .83945 .84160 .84374 .84588 .84802 
47. -85015 .85227 .85439 .85651 85862) .86073 .86283 .86493 .86703 .86912 
48, -87120 .87828 .87536 .87743 -87950; .88156 .88362 .88568 .88773 .88978 
49. 89182 .89386 .89589 .89792 .89995| .90197 .90399 .90600 .90801 .91002 
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NATURAL 
N 0 
50. | 3.91202 
51. .93183 
52. 95124 
53. | .97029 
54. .98898 
55. | 4.00733 
56. 202535 
57. 04305 
58. .06044 
59. 07754 
60. | 4.09434 
61. -11087 
C2a i273 
63. | .14313 
64. | 15888 
65. | .17489 
66. | .18965 
67. | .20469 
68. 21951 
69. | .23411 
70. | 4.24850 
71. |  .26268 
72... 27667 
73. | .29046 
74. | — .30407 
75. | .31749 
76. | .33073 
77. | .34381 
78. | .35671 
79. | .36945 
80. | 4.38203 
81. | 39445 
82. | .40672 
83. | .41884 
84. |}  .43082 
85. | 44265 
86. | 45435 
87. 46591 
88. AT734 
89. 48864 
90. | 4.49981 
91. | 51086 
92. |  .52179 
93. | .53260 
94. |  .54329 
95. | 55388 
96. 56435 
97. | .57471 
98. | .58497 
99. | .59512 





OR NAPERIAN LOGARITHMS (Continued) 


-91402 


93378 
-95316 
97218 
-99083 


00915 
02714 
-04480 
06217 
.07923 


-09601 
11251 
12875 
-14472 
-16044 


17592 1 
19117 
-20618 
-22098 
23555 


24992 
-26409 
-27805 
-29183 
30542 


31882 
33205 
34510 
35800 
37071 


38328 
39568 
40794 
42004 
43201 


44383 
45551 
46706 


47847 
48976 


-50092 
51196 
52287 
53367 
54436 


-55493 
56539 
57574 
-58599 
59613 


-91602 


93574 


-95508 
-97406 
99268 


01096 
-02892 
04655 


-06389 
-08092 


09767 
11415 
-13036 
14630 
-16200 


7746 


-19268 
-20767 
22244 
23700 


25135 
26549 
27944 
.29320 
30676 


32015 
33336 
34640 
85927 
37198 


38452 


39692 
40916 
42125 
43319 


44500 
45667 


46820 
A7961 


49088 
-50203 


51305 


-52396 
-58475 
-54542 


55598 


-56643 
57677 


.58701 
59714 


50.0-99.9 


-91801 
-93769 
95700 
97594 
99452 


01277 
-03069 
.04830 
-06560 
08261 


-09933 
11578 
13196 
-14789 
-16356 


17899 
19419 
-20916 
-22391 
23844 


25277 
-26690 
-28082 
29456 
30811 


32149 
33467 
34769 
86055 
37324 


388577 
39815 
41037 
42245 
43438 


44617 
45783 
46935 
48074 
49200 


50314 
51415 
-52504 
53582 
54648 


-55703 
56747 
-57780 
-58802 
59815 


4 


91999 
-93964 
-95891 
97781 
-99636 


.01458 
.03247 
05004 
06722 
08429 


-10099 
11741 
13357 
14946 
16511 


-18052 
19570 
21065 
22537 
-23989 


25419 
26830) 
.28221 
29592 
380946 


32281 
33598 
34899 
36182 
387450 


388701 
89938 
41159 
42365 
43557 


44735) 
45899 
47050 
48187 
49312 


50424 
51525 
.52613 
-53689) 
54754 


-55808) 
-56851 
-57883 
-58904 
-59915 








-92197 
-94158 
-96081 
-97968 
99820 


01638 
03424 
05178 
06903 
-08598 


-10264 
11904 
18517 
15104 
16667 


-18205 
-19720 
21218 
-22683 
24133 


.25561 
-26970 
28359 
.29729 
31080 


32413 
33729 
35028 
36310 
37576 


88826 
-40060 
41280 
42485 
43675 


44852 
46014 
A7164 
.48300 
49424 


50535 
51634 
52721 
-53796 
54860 


55913 
56954 
-57985 
-59006 
60016 





92395 
-94352 
96272 
-98155 


-01818 
-03601 
05352 
07073 
08766 


-10429 
-12066 
13677 
15261 
16821 


-18358 
-19870 
21361 
.22829 
24276 


.25703 
27110 
.28496 
-29865 
31214 


82546» 
33860 
35157 
86437 
237701 


38950 
40183 
41401 
42604 
43793 


44969 
46130 
47278 
48413 
49536 


-50645 
51743 
-52829 
-53903 
54966 


56017 
57058 
-58088 
59107 
-60116 


92593 
94546 
-96462 
98341 
00003 *. 


01998 
03777 
05526 
07244 
-08933 


10594 
-12228 
13836 
15418 
-16976 


18510 
.20020 
-21509 
-22975 
24420 


-25845 
27249 
28634 
30000 
31348 


82678 
33990 
-35286 
86564 
37827 


39074 
40305 
41522 
42724 
43912 


45085 
46245 
47392 
48526 
49647 


-50756 
51852 
52937 
-54010 
55071 


56122 
57161 
-58190 
-59208 
-60217 


00186 


-92790 .92986 
-94739 94932 
96651 .96840 
98527 .98713 
*,00369 *.00551 


02177 .02356 
03954 .04130 
-05699 .05872 
.07414 .07584 
.09101 .09268 


10759 .10923 
-12390 12552 
13996 14155 
15575 .15732 
17181 17285 


18662 .18814 
-20170 .20320 
-21656 21804 
23120 .23266 
24563 .24707 


25986 .26127 
27388 | .27528 
28772 .28909 
80136 .30271 
131482 .31615 


382810 .32942 
34120 .384251 
35414 35543 
36691 36818 
387952 .38078 


39198 89321 
40428 .40550 
416438 41764 
.42843 42963 
44030 .44147 


45202 .45318 
46361 46476 
47506 .47620 
48639 .48751 
49758 .49870 


50866 .50976 
51961 .52070 
-53045 .53152 
54116 .54223 
55177 55282 


56226 .56331 
57265 .57368 
58292 .58395 
259310 .59411 
60317 .60417 


ESSE 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 

















0-499 
N 0 1 2 3 4 5 6 7 8 9 
- { 
0 «© 0.00000 0.69315 1.09861 .38629] .60944 .79176 .94591 *.07944 *.19722: 
1 2.30259 .389790 .48491 .56495 .63906] .70805 .77259 .83321 .89037 .94444 
2 .99573 *.04452 *.09104 *.13549 *.17805|*.21888 *.25810 *.29584 *.33220 *.36730 
3 3.40120 .43399 .46574 .49651 .52636] .55535 .58352 .61092 .63759 .66356 
4 .68888 .71357 .73767 .76120 .78419]| .80666 .82864 .85015 .87120 .89182 
5 91202 .93183 .95124 .97029 .98898]*.00733 *.02535 *.04305 *.06044 *.07754 
6 | 4.09434 .11087 .12718 .14313 .15888] .17439 .18965 .20469 .21951 .23411 
7 24850 .26268 .27667 .29046 .30407] .31749 .33073 .34381 .35671 .36945- 
8 88203 .39445 .40672 .41884 .43082! .44265 .45435 .46591 .47734 .48864 
9 49981 .51086 .52179 .53260 .54329] .55388 .56435 .57471 .58497 .59512° 
10 4.60517 .61512 .62497 .62473 .64439] .65396 .66344 .67283 .68213 .69135. 
11 70048 .70953 .71850 .72789 .73620) .74493 .75359 .76217 .77068 .77912: 
12 .78749 .79579 .80402 .81218 .82028] .82831 .83628 .84419 .85203 .85981 
13 86753 .87520 .88280 .89035 .89784] .90527 .91265 .91998 .92725 .93447 
14 94164 .94876 .95583 .96284 .96981] .97673 .98361 .99043 .99721 *.00395- 
15 5.01064 .01728 .02388 .03044 .03695| .04343 .04986 .05625 .06260 .06890: 
16 .07517 .08140 .08760 .09375 .09987| .10595 .11199 .11799 .123896 .12990: 
17 -13580 .14166 .14749 .15329 .15906l| .16479 .17048 .17615 .18178 .18739 
18 19296 .19850 .20401 .20949 .21494) .22036 .22575 .23111 .23644 .24175- 
19 -24702 .25227 .25750 .26269 .26786] .27300 .27811 .28320 .28827 .29330: 
20 5.29832 .30330 .30827 .31821 .31812) .32801 .382788 .33272 .33754 .34233. 
21 34711 .35186 .85659 .36129 .36598|| .37064 .37528 .37990 .38450 .38907 
22 39363 .39816 .40268 .40717 .41165] .41610 .42053 .42495 .42935 .43372: 
23 43808 .44242 .44674 .45104 .45532] .45959 .46383 .46806 .47227 .47646- 
24 48064 .48480 .48894 .49306 .49717] .50126 .50533 .50939 .51343 .51745. 
25 -52146 .52545 .52943 .53339 .53733] .54126 .54518 .54908 .55296 .55683: 
26 56068 .56452 .56834 .57215 .57595]| .57973 .58350 .58725 .59099 .59471 
27 59842 .60212 .60580 .60947 .61313) .61677 .62040 .62402 .62762 .63121 
28 63479 .63835 .64191 .64545 .64897]| .65249 .65599 .65948 .66296 .66643. 
29 .66988 .67332 .67675 .68017 .68358] .68698 .69036 .69373 .69709 .70044 
30 5.70378 .707i1 .71048 .71373 .71703] .72031 .72359 .72685 .73010 .73334 
31 73657 .738979 .74300 .74620 .74939] .75257 .75574 .75890 .76205 .76519 
32 -76832 .77144 .77455 .77765 .78074!) .78383 .78690 .78996 .79301 .79606 
33 -79909 .80212 .80513 .80814 .81114] .81413 .81711 .82008 .82305 .82600- 
34 -82895 .83188 .83481 .83773 .84064] .84354 .84644 .84932 .85220 .85507 
35 -85793 .86079 .86363 .86647 .86930] .87212 .87493 .87774 .88053 .88332 
36 88610 .88888 .89164 .89440 .89715] .89990 .90263 .90536 .90808 .91080- 
37 -91350 .91620 .91889 .92158 .92426] .92693 .92959 .93225 .93489 .93754 
38 94017 .94280 .94542 .94803 .95064)) .95324 .95584 .95842 .96101 .96358 
39 .96615 .96871 .97126 .97381 .97635] .97889 .98141 .98394 .98645 .98896 
40 5.99146 .99396 .99645 .99894 *.00141/|*.00389 *.00635 *.00881 *.01127 *.01372 
41 6.01616 .01859 .02102 .02345 .02587} .02828 .03069 .03309 .03548 .03787 
42 04025 .04263 .04501 .04737 .04973] .05209 .05444 .05678 .05912 .06146 
43 06379 .066i11 .06843 .07074 .07304) .07535 .07764 .07993 .08222 .08450: 
44 08677 .08904 .09131 .09357 .09582) .09807 .10032 .10256 .10479 .10702 
45 -10925 11147 .11868 .11589 .11810) .12030 .12249 .12468 .12687 .12905- 
46 13123 .13340 .13556 .13773 .13988] .14204 .14419 .14633 .14847 .15060: 
47 15273 .15486 .15698 .15910 .16121} .16331 .16542 .16752 .16961 .17170- 
48 17379 .17587 .17794 .18002 18208] .18415 .18621 .18826 .19032 .19236 
49 19441 .19644 .19848 .20051 .20254] .20456 .20658 .20859 .21060 .2126i 


ti 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 














500-999 

N 0 1 2 3 4 5 6 7 8 3) 

50 6.21461 .21661 .21860 .22059 .22258]) .22456 .22654 .22851 .23048 .23245 
51 23441 .23637 .23832 .24028 .24222) .24417 .24611 .24804 .24998 .25190 
52 25383 .25575 .25767 25958 .26149] .26340 .26530 .26720 .26910 .27099 
53 27288 .27476 .27664 .27852 .28040)| .28227 .28413 .28600 .28786 .28972 
54 .29157 :29342 .20527 .29711 .29895) .30079 .30262 .30445 .30628 .30810 
55 80992 .31173 .313855 .31536 .31716/ 31897 .32077 .32257 .32436 .32615 
56 32794 .32972 .33150 .33328 .33505] .33683 .33859 .34036 .34212 .34388 
57 34564 .84789 .34914 .35089 .35263|) 35437 .35611 .35784 .35957 .36130 
58 36303 .36475 .36647 .36819 .36990] .37161 .37332 .37502 .387673 .387843 
59 38012 .38182 .38351 .38519 .38688] .38856 .39024 .39192 .39359 .39526 
60 6.39693 .39859 .40026 .40192 .40357} .40523 .40688 .40853 .41017 .41182 
61 41346 .41510 .416738 .41836 .41999] .42162 .42325 .42487 .42649 .42811 
62 42972 .43133 .43294 .43455 .43615) .43775 .43935 .44095 .44254 .44413 
63 44572 .44731 .44889 .45047 .45205) .45362 .45520 .45677 .45834 .45990 
64 46147 .46303 .46459 46614 .46770) .46925 .47080 .472385 .47389 .47543 
65 47697 47851 .48004 .48158 .48311] .48464 .48616 .48768 .48920 .49072 
66 49224 .49375 .49527 .49677 .49828] .49979 .50129 .50279 .50429 .50578 
67 50728 .50877 .51026 .51175 .51823] .51471 .51619 .51767 .51915 .52062 
68 52209 .52356 .52503 .52649 52796] .52942 .53088 .53233 .53379 .53524 
69 53669 .58814 .53959 .54103 .54247| .54391 .54535 .54679 .54822 .54965 
70 6.55108 .55251 .55393 .55536 .55678] .55820 .55962 .56103 .56244 56386 
71 56526 .56667 .56808 .56948 .57088] .57228 .57368 .57508 .57647 .57786 
7 57925 .58064 .58203 .58341 .58479|| .58617 .58755 .58893 .59030 .59167 
73 59304 .59441 .59578 .59715 .59851) .59987 .60123 .60259 .60394 .60530 
74 60665 .60800 .60935 .61070 61204) .61338 .61473 .61607 .61740 .61874 
75 62007 .62141 .62274 .62407 .62539] .62672 .62804 .62936 .68068 .63200 
76 -63332 .63463 .63595 .63726 .63857| .63988 .64118 .64249 .64379 .64509 
fel 64639 .64769 .64898 .65028 .65157|| 65286 .65415 .65544 .65673 .65801 
78 -65929 .66058 .66185 .66313 .66441] .66568 .66696 .66823 .66950 .67077 
79 -67203 .67330 .67456 .67582 .67708| .67834 .67960 .68085 .68211 .68336 
80 6.68461 .68586 .68711 .68835 .68960/ .69084 .69208 .69332 .69456 .69580 
81 69703 .69827 .69950 .70073 .70196) .70319 .70441 .70564 .70686 .70808 
82 -70930 .71052 .71174 .71296 .71417|| .71538 .71659 .71780 .71901 .72022 
83 72143 .72263 .72383 .72503 .72623]| .72743 .72863 .72982 .73102 .73221 
84 -73340 .73459 .73578 .73697 73815) .73934 .74052 .74170 .74288 .74406 
85 74524 74641 .74759 .74876 .74993|| .75110 .75227 .75344 .75460 .75577 
86 .75693 .75809 .75926 .76041 .76157] .76273 .76388 .76504 .76619 .76734 
87 -76849 .76964 .77079 .77194 .77308] .77422 .77537 .77651 .77765 77878 
88 77992 .78106 .78219 .78333 .78446]| .78559 .78672 .78784 .78897 .79010 
89 .79122 .79234 .79847 .79459 .79571) .79682 .79794 .79906 .80017 .80128 
50 6.80239 .80351 .80461 .80572 .80683|| .80793 .80904 .81014 .81124 .81235 
91 81344 .81454 .81564 .81674 .81783] .81892 .82002 .82111 .82220 .82329 
92 -82487 .82546 .82655 .82763 .82871) .82979 .83087 .83195 .83303 .83411 
93 83518 .83626 .83733 .83841 .83948] .84055 .84162 .84268 .84375 .84482 
94 84588 .84694 .84801 .84907 .85013] .85118 .85224 .85330 .85485 .85541 
95 85646 .85751 .85857 .85961 .86066] .86171 .86276 .86380 .86485 .86589 
96 86693 .86797 .86901 .87005 .87109] .87213 .87316 .87420 .87523 .87626 
97 .87730 .87833 .87936 .88038 .88141)| 88244 $3346 .88449 .88551 .88653 
98 .88755 .88857 .88959 .89061 .89163]) .89264 .89366 .89467 .89568 .89669 
99 .89770 .89871 .89972 .90073 .90174) .90274 .90375 .90475 .90575 .90675 
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EXPONENTIAL FUNCTIONS 


| 
e* Logio(e*) (ae z e= = Logio(e*) es 





ooo0os oO90008 


esose Sooce 
COND SH RWwWNHS 


oo 
Jat fee 
Ne oS 


PPRhm Wwwww wwwwea niybwba bw 
BR ESsoS SASK RESAS SSNS 


eee sosss ssoss ssoSS SSs98S S55: 





.0000 0.00000 | 1.000000 | 0.50 | 1.6487 0.21715 | 0.606531 
.0101 .00434 | 0.990050 | 0.51 | 1.6653 .22149 . 600496 
.0202 .00869 .980199 || 0.52 | 1.6820 22583 -594521 
.0305 .01303 .970446 || 0.53 | 1.6989 .23018 . 588605 
-0408 .01737 .960789 | 0.54 | 1.7160 .23452 - 582748 


.0513 0.02171 | 0.951229 | 0.55 | 1.7333 0.23886 | 0.576950 
.0618  .02606 -941765 | 0.56 | 1.7507 .24320 -571209 
.0725  .03040 . 932394 || 0.57 | 1.7683 .24755 - 565525 
0833 .03474 . 923116 58 | 1.7860 .25189 - 559898 
.0942 .03909 - 913931 1.8040 .25623 - 554327 


-1052 0.04343 | 0.904837 1.8221 0.26058 | 0.548812 
.1163 .04777 - 895834 1.8404 .26492 - 543351 
.1275 =.05212 - 886920 1.8589 .26926 - 537944 
.1388  .05546 - 878095 1.8776 .27361 - 932592 
.1503  .06080 - 869358 1.8965 .27795 . 527292 


1.9155 0.28229 | 0.522046 
1.9348 .28663 - 516851 
1.9542: .29098 - 511709 
1.9739: .29532 - 506617 
1.9937 .29966 - 501576 


2 0138 0.30401 | 0.496585 
2.0340 .30835 -491644 
2.0544 .31269 - 486752 
2.0751 .31703 - 481909 
2.0959 .32138 -477114 


2.1170 0.32572 | 0.472367 
2.1383 .33006 - 467666 
2.1598 .33441 - 463013 
2.1815 .33875 - 458406 
2.2034 .34309 .453845 


2,2255 0.34744 | 0.449329 
2.2479 35178 -444858 
2.2705 .35612 -440432 
2.2933 .36046 . 436049 
2.3164 .36481 -431711 


2.3396 0.36915 | 0.427415 
2.3632 .37349 -423162 
2.3869 .37784 -418952 
2.4109 .38218 -414783 
2.4351 .38652 -410656 


2.4596 0.39087 | 0.406570 
2.4843 .39521 - 402524 
2.5093 .39955 - 898519 
2.5345 .40389 .3894554 
2.5600 .40824 - 390628 


2.5857 0.41258 | 0.386741 
2.6117 .41692 . 382893 
2.63879 .42127 . 3879083 
2.6645 .42561 .375311 
.6323  .21280 - 612626 2.6912 .42995 -371577 


-6487 0.21715 | 0.606531 2.7183 0.43429 | 0.367879 


rr Or 


or 





ee 


-1618 0.06514 | 0.860708 
.1735  .06949 .852144 
. 07383 - 843665 
1972 .07817 - 835270 
-2092 .08252 - 826959 


RR ee et 
be 
lee) 
ou 
w 


.2214 0.08686 | 0.818731 
.2337 .09120 - 810584 
.09554 - 862519 
.2586  .09989 . 794534 
.2712 10423 - 786628 


.2840 0.10857 | 0.778801 
2969 .11292 . 171052 
. 11726 . 763379 
.8231 .12160 . 755784 
.3364 .12595 . 748264 


3499 0.13029 | 0.740818 
.3634 13463 - 733447 
.38771 13897 . 726149 
-3910 .14332 . 718924 
-4049 .14766 -711770 


-4191 0.15200 | 0.704688 
-4333  .15635 . 697676 
4477 16069 - 690734 
-4623  .16503 - 683861 
-4770 =.16937 .677057 


0.17372 | 0.670320 
-5068 .17806 - 663650 
.5220 .18240 - 657047 
-53873  .18675 - 650509 
-5527 .19109 - 644036 


.5683 0.19543 | 0.637628 
.5841 .19978 - 631284 
.6000 .20412 - 625002 
.6161  . 20846 - 618783 
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EXPONENTIAL FUNCTIONS (Continued) 








La cael al cel cd a cl cl el cel we cl cl cl wl mo ll cl lw ll lol lol lad 

















£ e=  Logio(e*) e= G | et Logio(e*) e= 
00 | 2.7183 0.43429 .3867879 || £.50 | 4.4817 0.65144 | 0.223130 
01 | 2.7456 .43864 . 364219 1.51 4.5267 .65578 . 220910 
02 | 2.7732. .44298 .3860595 1.52 | 4.5722 .66013 . 218712 
03 | 2.8011 .44732 357007 1.53 | 4.6182 .66447 . 216536 
.04.| 2.8292. .45167 .3853455 || 1.54 | 4.6646 .66881 . 214381 
05 | 2.8577 0.45601 3849938 | 1.55 | 4.7115 0.67316 | 0.212248 
.06 | 2.8864 .46035 .346456 | 1.56 | 4.7588 .67750 . 210136 
07 | 2.9154 .46470 . 343009 1.57 | 4.8066 .68184 . 208045 
08 | 2.9447 .46904 .339596 | 1.58 | 4.8550 .68619 . 205975 
09 | 2.9743 .47338 .336216 || 1.59 | 4.9037  .69053 . 203926 
-10 | 3.0042 0.47772 332871 1.60 | 4.9530 0.69487 | 0.201897 
-11 { 3.0344 .48207 329559 1.61 | 5.0028 .69921 . 199888 
12 | 3.0649 .48641 . 326280 1.62 5.0531 .70356 . 197899 
13 | 3.0957 .49075 . 323033 1.63 | 5.1039 .70790 . 195930 
14 | 3.1268 .49510 319819 1.64 | 5.1552 .71224 . 193980 
15 | 3.1582 0.49944 .316637 || 1.65 | 5.2070 0.71659 | 0.192050 
16 | 3.1899 .50378 .313486 | 1.66 | 5.2593 .72093 . 190139 
17 | 3.2220 ,50812 ~ol0367 | 1.67 | 5.3122 -972527 . 188247 
18 | 3.2544 .51247 , 3807279 1.68 | 5.3656 .72961 . 186374 
19 | 3.2871 .51681 3804221 1.69 | 5.4195  .73396 . 184520 
-20 | 3.3201 0.52115 .3801194 | 1.70 | 5.4739 0.73830 | 0.182684 
21 | 3.3535 .52550 .298197 || 1.71 | 5.5290 .74264 . 180866 
22 | 3.3872 .52984 .295230 || 1.72 | 5.5845 .74699 . 179066 
23 | 3.4212 .53418 - 292293 1.73 | 5.6407 .75133 177284 
24 | 3.4556 .53853 . 289384 || 1.74 | 5.6973 .75567 . 175520 
-25 | 3.4903 0.54287 . 286505 | 1.75 | 5.7546 0.76002 | 0.173774 
26 | 3.5254 .54721 . 283654 | 1.76 | 5.8124 .76436 . 172045 
27 | 3.5609 .55155 . 280832 1.77 | 5.8709 .76870 - 170333 
28 | 3.5966 .55590 | .278037 || 1.78 |-5.9299 °.77304 . 168638 
-29 | 3.6328 .56024 275271 1.79 | 5.9895 .77739 . 166960 
-30 | 3.6693 0.56458 . 272532 || 1.80 | 6.0496 0.78173 | 0.165299 
1.31 | 3.7062 .56893 . 269820 | 1.81 | 6.1104 .78607 . 163654 
1.32 | 3.7434 .57327 . 267135 || 1.82 | 6.1719 .79042 . 162026 
1.33'}-3..7810" 557761 . 264477 || 1.83 | 6.2339 .79476 . 160414 
1.34 } 3.8190 .58195 . 261846 || 1.84 | 6.2965 .79910 . 158817 
1.35 | 3.8574 0.58630 . 259240 || 1.85 | 6.3598 0.80344 | 0.157237 
1.36 | 3.8962 .59064 . 256661 1.86 | 6.4237 .80779 . 155673 
1.37 | 3.9354 .59498 . 254107 || 1.87 | 6.4883 .81213 154124 
1.38 | 3.9749 .59933 .251579 || 1.88 | 6.5535 .81647 . 152590 
1.39 | 4.0149. .60367 . 249075 || 1.89 | 6.6194  .82082 .151072 
1.40 | 4.0552 0.60801 .246597 || 1.90 | 6.6859 0.82516 | 0.149569 
1.41 | 4.0960 .61236 . 244143 1.91 | 6.7531 .82950 |: ,148080 
1.42 | 4.1871 .61670 . 241714 || 1.92 | 6.8210 .83385 . 146607 
1.43 | 4.1787 .62104 .239309 || 1.93 | 6.8895 .83819 145148 
1.44 | 4.2207 .62538 . 236928 || 1.94 | 6.9588 .84253 , 143704 
1.45 | 4.2631 0.62973 . 234570 || 1.95 | 7.0287 0.84687 | 0.142274 
1,46 | 4.3060 .63407 . 232236 || 1.96 | 7.0993 .85122 . 140858 
1.47 | 4.3492 .63841 .229925 || 1.97 | 7.1707 .85556 139457 
1.48 | 4.3929 ,64276 . 227638 || 1.98 | 7.2427 .85990 . 138069 
1.49 | 4.4371. .64710 | - .225373 1.99 | 7.3155 — .86425 . 136695 
1.50 | 4.4817 0.65144 . 223130 | 2.00 | 7.3891 0.86859 | 0.135335 





EXPONENTIAL FUNCTIONS (Continued) 














v e>  Loguo(e) e7= | £& e= Lagio(e”) | 
7.3891 0.86859 | 0.135335 || 2.50 | 12.182 1.08574 | 0.082085 
7.4633 .87293 . 133989 || 2.51 | 12.305 1.09008 .081268 
7.5383 .87727 .132655 || 2.52 | 12.429 1.09442 . 080460 
| 7.614 .88162 -131336 || 2.53 12.554 1.09877 079659 
7.6906 .88596 .130029 || 2.54 | 12.680 1.10311 .078866 
7.7679 0.89030 | 0.128735 || 2.55 | 12.807 1.10745 | 0.078082 
7.8460 .89465 127454 2.56 12.986 1.11179 .077305 
7.9248 .89899 .126186 || 2.57 | 138.066 1.11614 .076536 
8.0045 .90333 .124930 || 2.58 | 13.197 1.12048 O75 774 
8.0849 .90768 -123687 || 2.59 | 13.330 1.12482 .075020 
8.1662 0.91202 | 0.122456 || 2.60 | 13.464 1.12917 | 0.074274 
8.2482 .91636 .121238 | 2.64 | 138.599 2.13351 .073535 
' 8.331k .92070 .120032 || 2.62 13.736 1.13785 .072803 
| 8.4149 .92505 .118837 || 2.63 | 13.874 1.14219 .072078 
8.4994 .92939 -117655 || 2.64 | 14.013 1.14654 .071361 
8.5849 0.93373 | 0.116484 || 2.65 | 14.154 1.15088 } 0.070651 
8.671t .93808 -115325 || 2.66 14.296 1.15522 .069948 
8.7583 .94242 | .114178 | 2.67 14.440 1.15957 069252 
| 8.8463 .94676 .113042 || 2.68 | 14.585 2,16391 068563 
8.9352 .95110 -111917 || 2.69 | 14.732 1.16825 067881 
9.0250 0.95545 | 0.110808 || 2.70 | 14.880 1.17260: | 0.067206 
r 9.1157 .95979 .109701 || 2.71 | 15.029 1.17694 066537 
9.2073 .96413 .108609 || 2.72 | 15.180 1.18128 065875 
9.2999 .96848 .107528 || 2.73 | 15.3383 1.18562 .065219 
| 9.3933 .97282 .106459 || 2.74 | 15.487 4.18997 .064570 
| 9.4877 0.97716 | 0.105399 || 275 | 15.643 1.19431 | 0.063928 
9.5831 .98151 .104350 || 2.76 | 15.800 1.19865 .063292 
| 9.6794 .98585 -103312 || 2.77 | 15.959 1.20300 . 062662 
9.7767 .99019 .102284 || 2.78 | 16.119 1.20734 . 062089 
9.8749 .99453 -101266 || 2.79 | 16.281 4.21168 .061421 


9.9742 0.99888 | 0.100259 | 2.80 | 16.445 1.21602 | 0.060810 
10.074 1.00322 -099261 || 2.81 | 16.610 1.22037 . 060205 
10.176 1.00756 -098274 |) 2.82 | 16.777 1.22471 . 059606 
10.278 1.01191 -097296 || 2.83 | 16.945 1.22905 - 059013 
| 10.38% 4.01625 -096328 || 2.84 | 17.116 1.23340 . 058426 


i 486 1.02059 | 0.095369 || 2.85 | 17.288 1.23774 | 0.057844 

0.591 1.02493 .094420 |} 2.86 | 17.462, 1.24208 .057269 
10.697 1.02928 . 093481 || 2.87 | 17.637 1.24643 . 056699 
10.805 1.03362 -092551 || 2.88 | 17.814 1.25077 - 056135 
10.913 1.03796 -091630 || 2.89 | 17.993 1.25511 055576 


} 14.023 1.04231 | 0.090718 || 2.96 |} 18.174 1.25945 | 0.055023 

11.134 1.04665 .089815 || 2.91 | 18.357 1.26380 | .054476 
| 11.246 4.05099 - 088922: || 2.92 } 18.544 1.26814 | .053934 
11.359 1.05534 -038037 || 2.93 | 18.728 1.27248 . 053397 
11.473 1.05968 .087161 || 2.94 | 18.916 1.27683 - 052866 


1.588 1.06402 | 0.086294 |) 2.95 | 19.106 1.28117 | 0.052340 
11.705: 1.06836 - 085435 || 2.96 | 19.298 1.28551 .051819 
11.822 1.07271 . 084585 || 2.97 | 19.492 1.28985 . 051303 
11.941 1.07705 . 083743, || 2.98 | 19.688 1.29420 .050793 
12.961 1.08139 -082910° || 2.99 | 19.886 1.29854 - 080287 


12.182 1.08574 | 0.082085 | 3.00 | 20.086 1.30288 } 0.049787 
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EXPONENTIAL FUNCTIONS (Continued) 











g 


28.503 1.45489 | 0.035084 
3.36 | 28.789 1.45923 .034735 
3.37 | 29.079 1.46357 -034390 
3.38 | 29.371 1.46792 -034047 
3.39 | 29.666 1.47226 -033709 


3.40 | 29.964 1.47660 | 0.033373 
3.41 | 30.265 1.48094 | .033041 
3.42 | 30.569 1.48529 -032712 
3.43 | 30.877 1.48963 | .032387 
3.44 | 31.187 1.49397 -032065 


3.45 | 31.500 1.49832 | 0.031746 
3.46 | 31.817 1.50266 .031430 
3.47 | 32.137 1.50700 .031117 
3.48 | 32.460 1.51134 | .030807 
3.49 | 32.786 1.51569 . 030501 


3.50 | 33.115 1.52003 | 0.030197 


.67203 | 0.021280: 
.67638 | .021068: 
. 68072 .020858. 
- 68506 .020651 
. 68941 . 020445. 


. 69375: | 0.020242) 





wowwe oo 


. 71546 | 0.019255. 
- 71981 .019063 
. 72415 . 018873 
. 72849: . 018686 
. 73283 . 018500 


Wome wwwwe ¢ 
© wDDODe wDWHmmOm 
S8EE RESLES SEASHR R 
> 
© 
0 
7a) 
© 


bo 
wooo 
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o 
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© e= Logzo(e*) et | x | et lLogio(et) e-z 
3.00 | 20.086 1.30288 | 0.049787 || 3.5 33.115 1.52003 | 0.030197 
3.01 | 20.287 1.30723 .049292 || 3.51 | 33.448 1.52437 . 029897 
3.02 | 20.491 1.31157 048801 || 3. 33.784 1.52872 . 029599 
3.03 | 20.697 1.31591 .048316 || 3.53 | 34.124 1.53306 . 029305 
3.04 | 20.905 1.32026 .047835 || 3.54 | 34.467 1.53740 . 029013 
3.05 | 21.115 1.32460 | 0.047359 || 3.55 | 34.813 1.54175 | 0.028725 
3.06 | 21.328 1.32894 .046888 || 3.56 | 35.163 1.54609 028439 
3.07 | 21.542 1.33328 .046421 | 3.57 | 35.517 1.55043 028156 
3.08 | 21.758 1.33763 .045959 || 3.58 | 35.874 1.55477 .027876 
3.09 | 21.977 1.34197 .045502 || 3.59 | 36.234 1.55912 .027598 
3.10 | 22.198 1.34631 | 0.045049 | 3.60 | 36.598 1.56346 | 0.027324 
3.11 | 22.421 1.35066 -044601 | 3.61 | 36.966 1.56780 027052 
3.12 | 22.646 1.35500 -044157 || 3.62 | 37.338 1.57215 .026783 
3.13 | 22.874 1.35934 .043718 || 3.63 | 37.713 1.57649 . 026516 
3.14 | 23.104 1.36368 -043283 | 3.64 | 38.092 1.58083 . 026252 
3.15 | 23.336 1.36803 | 0.042852 || 3.65 | 38.475 1.58517 | 0.025991 
$6) 23.571. 1.37237 .042426 | 3.66 | 38.861 1.58952 025733 
3.17 | 23.807 1.37671 .042004 || 3.67 | 39.252 1.59386 025476 
3.18 | 24.047 1.38106 .041586 || 3.68 | 39.646 1.59820 025223 
3.19 | 24.288 1.38540 -041172 || 3.69 | 40.045 1.60255 024972 
3-20 | 24.533 1.38974 | 0 040762 || 3.70 | 40.447 1.60689 | 0.024724 
3.21 | 24.779 1.39409 .040357 || 3.71 | 40.854 1.61123 . 024478 
3.22 | 25.028 1.39843 .039955 || 3.72 | 41.264 1.61558 024234 
3.23 | 25.280 1.40277 .039557 || 3.73 }| 41.679 1.61992 . 023993. 
3.24 | 25.534 1.40711 -039164 || 3.74 | 42.098 1.62426 . 023754 
3.25 | 25.790 1.41146 | 0.038774 | 3.74 | 42.521 1.62860 | 0.023518 
3.26 | 26.050 1.41580 .038388 || 3.76 | 42.948 1.63295 . 023284 
3.27 | 26.311 1.42014 .038006 || 3.77 | 43.380 1.63729 . 023052 
3.28 | 26.576 1.42449 .037628 || 3.78 | 43.816 1.64163 022823 
3.29 | 26.843. 1.42883 037254 || 3.79 | 44.256 1.64598 . 022596 
3.30 | 27.113 1.43317 | 0.036883 || 3.80 | 44.701 1.65032 } 0.022371 
3.31 | 27.385 1.48751 .036516 | 3.81 | 45.150 1.65466 . 022148 
3.32 | 27.660 1.44186 .036153 || 3.82 | 45.604 1.65900 .021928 
3.33 | 27.938 1.44620 .035793 || 3.83 | 46.063 1.66335 .021710 
3.34 | 28.219 1.45054 035437 46.525 1.66769 021494 

1 
1 
1 
1 
1 
I 
1 
1 
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1 
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1 
1 
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.73718 | 0.018816 
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EXPONENTIAL FUNCTIONS (Continued) 








4,34 
4.35 

















ex  Logio(e*) ez Bi e=  Logio(ez) e= 
54.598 1.73718 | 0.018316 || 4.50 | 90.017 1.95433 | 0.011109 
55.147 1.74152 018133 4.51 90.922 1.95867 .010998 
55.701 1.74586 017953 4.52 | 91.836 1.96301 . 010889 
56.261 1.75021 .017774 4.53 92.759 1.96735 .010781 
56.826 1.75455 017597 4.54 93.691 1.97170 .010673 
57.397 1.75889 | 0.017422 | 4.55 | 94.632 1.97604 | 0.010567 
57.974 1.76324 .017249 || 4.56 | 95.583 1.98038 .010462 
58.557 1.76758 017077 || 4.57 | 96.544 1.98473 .010358 
59.145 1.77192 016907 || 4.58 | 97.514 1.98907 .010255 
59.740 1.77626 .016739 || 4.59 | 98.494 1.99341 .010153 
60.340 1.78061 | 0.016573 | 4.60 | 99.484 1.99775 | 0.010052 
60.947 1.78495 .016408 | 4.61 100.48 2.00210 009952 
61.559 1.78929 .016245 || 4.62 101.49 2.00644 . 009853 
62.178 1.79364 .016083 4.63 102.51 2.01078 009755 
62.803 1.79798 .015923 || 4.64 | 103.54 2.01513 . 009658 
63.434 1.80232 | 0.015764 || 4.65 | 104.58 2.01947 | 0.009562 
64.072 1.80667 015608 || 4.66 105.64 2.02381 . 009466 
64.715 1.81101 -015452 || 4.67 106.70 2.02816 009372 
65.366 1,81535 -015299 || 4.68 | 107.77 2.03250 . 009279 
66.023 1.81969 .015146 || 4.69 | 108.85 2.03684 . 009187 
66.686 1.82404 | 0.014996 | 4.70 | 109.95 2.04118 | 0.009095 
67.357 1,82838 -014846 || 4.71 | 111.05 2.04553 . 009005 
68.033 1.83272 .014699 || 4.72 112.17 2.04987 .008915 
68.717 1.83707 .014552 || 4.73 | 113.30 2.05421 . 008826 
69.408 1.84141 -014408 | 4.74 | 114.43 2.05856 . 008739 
70.105 1.84575 | 0.014264 | 4.75 | 115.58 2.06290 | 0.008652 
70.810 1.85009 .014122 | 4.76 | 116.75 2.06724 . 008566 
71.522 1.85444 -013982 || 4.77 | 117.92 2.07158 . 008480 
72.240 1.85878 -013843 || 4.78 | 119.10 2.07593 . 008396 
72.966 1.86312 -013705 || 4.79 | 120.30 2.08027 . 008312 
73.700 1.86747 | 0.013569 | 4.80 | 121.51 2.08461 | 0.008230 
74.440 1.87181 .013434 | 4.81 | 122.73 2.08896 .008148 
75.189 1.87615 -013300 || 4.82 | 123.97 2.09330 . 008067 
75.944 1.88050 .013168 || 4.83 | 125.21 2.09764 . 007987 
76.708 1.88484 .013037 || 4.84 | 126.47 2.10199 .007907 
77.478 1.88918 | 0.012907 | 4.85 | 127.74 2.10633 | 0.007828 
78.257 1.89352 .012778 || 4.86 | 129.02 2.11067 .007750 
79.044 1.89787 .012651 || 4.87 | 180.32 2.11501 .007673 
79.838 1.90221 .012525 || 4.88 | 131.63 2.11936 007597 
80.640 1.90655 -012401 || 489 | 132.95 2.12370 007521 
81.451 1.91090 | 0.012277 || 4.90 | 134.29 2.12804 | 0.007447 
82.269 1.91524 .012155 || 4.91 | 135.64 2.13239 . 007372 
83.096 1.91958 - 012034 || 4.92 | 137.00 2.13673 . 007299 
83.931 1.92392 -011914 | 4.93 | 138.38 2.14107 .007227 
84.775 1.92827 -011796 || 4.94 | 139.77 2.14541 . 007155 
85.627 1.93261 | 0.011679 || 4.95 | 141.17 2.14976 | 0.007083 
86.488 1.93695 .011562 || 4.96 | 142.59 2.15410 .007013 
87.357 1.94130 .011447 || 4.97 | 144.03 2.15844 . 006943 
88.235 1.94564 .011333 || 4.98 | 145.47 2.16279 . 006874 
89.121 1.94998 -0%1221 || 4.99 | 146.94 2.16713 . 006806 
90.017 1.95433 | 0.011109 | 5.@@ | 148.41 2.17147 | 0.006738 
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EXPONENTIAL FUNCTIONS (Continued) 








x ez  Logio(e*) 
5.00 | 148.41 2.17147 
5.01 | 149.90 2.17582 
5.02 | 151.41 2.18016 
5.03 | 152.93 2.18450 
5.04 | 154.47 2.18884 
5.05 | 156.02 2.19319 
5.06 | 157.59 2.19753 
5.07 | 159.17 2.20187 
5.08 | 160.77 2.20622 
5.09 | 162.39 2.21056 
5.10 | 164.02 2.21490 
5.11 | 165.67 2.21924 
5.12 | 167.34 2.22359 
5:13 | 169.02 2.22793 
5.14 | 170.72 2.23227 
5.15 | 172.43 2.23662 
5.16 | 174.16 2.24096 
5.17 | 175.91 2.24530 
5.18 | 177.68 2.24965 
5.19 | 179.47 2.25399 
§.20 | 181.27 2.25833 
56.21 | 183.09 2.26267 
5.22 | 184.93 2.26702 
5.23 | 186.79 2.27136 
5.24 | 188.67 2.27570 
5.25 | 190.57 2.28005 
5.26 | 192.48 2.28439 
§.27 | 194.42 2.28873 
5.28 | 196.37 2.29307 
5.29 | 198.34 2.29742 
5.30 | 200.34 2.30176 
5.31 | 202.35 2.30610 
5.382 | 204.38 2.31045 
5.33 | 206.44 2.31479 
5.34 | 208.51 2.31913 
5.35 | 210.61 2.32348 
5.3" | 212.72 2.32782 
5.3 ° 214.86 2.33216 
5.388 | 217.02 2.33650 
§.39 | 219.20 2.34085 
§.40 | 221.41 2.34519 
5.41 | 223.63 2.34953 
5.42 | 225 88 2.35388 
5.43 | 228.15 2.35822 
5.44 | 230.44 2.36256 
§.45 | 232.76 2.36690 
5.46 | 235 10 2.37125 
5.47 | 237.46 2.37559 
5.48 | 239.85 2.37993 
5.49 | 242.26 2.38428 
5.50 | 244.69 2.38862 





ez 


0.006738 
- 006671 
. 006605 
. 006539 
- 006474 


0.006409 
. 006346 
. 006282 
. 006220 
. 006158 


0.006097 
. 006036 
005976 
. 005917 
. 005858 


0.005799 
- 005742 
- 005685 
. 005628 
- 005572 


0.005517 
. 005462 
. 005407 
. 005354 
- 005300 


0.005248 
-005195 
.005144 
. 005092 
. 005042 


0.004992 
. 004942 
. 004893 
. 004844 
. 004796 


0.004748 
. 004701 
. 004654 


004608 


004562 


0.004517 
004472 
. 004427 
. 004383 
- 004339 


0.004296 
. 004254 
.004211 
. 004169 
.004128 


0.004087 
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Logio(e7) 


.17147 
. 21490 
. 25833 
.30176 
.384519 


. 38862 
.43205 
.47548 
.51891 
- 56234 


. 60577 
. 64920 
- 69263 
. 73606 
. 77948 


. 82291 
- 86634 
. 90977 
- 95320 
- 99663 


. 04006 
. 08349 
. 12692 
.17035 
. 21378 


. 25721 
. 30064 
.34407 
. 38750 
.43093 


.47436 
.51779 
-56121 
. 60464 
. 64807 


- 69150 
. 73493 
. 77836 
.82179 
. 86522 


. 90865 
- 95208 
. 99551 
. 03894 
. 08237 


. 12580 
. 16923 
. 21266 
. 25609 
. 29952 


. 34294 





0. 
. 006097 
. 005517 
. 004992 
- 004517 


. 004087 
. 003698 
. 003346 
. 003028 
. 002739 


. 002479 
. 002243 
. 002029 
. 001836 
. 001662 


. 001503 
. 001360 
.001231 
- 001114 
. 001008 


. 000912 
. 000825 
. 000747 
. 000676 
.000611 


. 000553 
. 000500 
- 000453 
. 000410 
. 000371 


. 000335 
. 000304 
- 000275 
. 000249, 





ez 


006738 


*, 000225 


- 000203 
. 000184 
- 000167 
.000151 
. 000156 


.000123. 
. 000112 
. 000101 
. 000091 
- 000083 


. 000075. 
. 000068 
. 000061 
- 000055 
. 000050 


- 000045 





HYPERBOLIC FUNCTIONS 


The logarithms given below show the mantissa only, The proper charac- 
teristic must be added. 


Sinh x 


Value logio 








0.00000 —o 
-01000 .00001 
-02000 .30106 
-03000 .47719 
-04001 .60218 


0.05002 .69915 
-06004 .77841 
-O7006 .84545 
-08009 .90355, 
-09012 .95483 


0.10017 .00072 


-11022 .04227 
. 12029 .08022 
-13037 .11517 
- 14046 .14755 


0.15056 .17772 


. 16068 .20597 
-17082 .23254 
.18097 .25762 
-19115 .28136 


0.20134 .30392 


-21155 .32541 
-22178 .34592 
.23203 .36555 
. 24231 .38437 


0.25261 .40245 


- 26294 .41986 
- 27329 .43663 
.28367 .45282 
- 29408 .46847 


0.30452 .48362 


-31499 .49830 
-32549 .51254 
-33602 .52637 
-34659 .53981 


0.35719 .55290 


-36783 .56564 
.37850 .57807 
-38921 .59019 
-39996 .60202 


0.41075 61358 
-42158 .62488 
-43246 .63594 
-44337 .64677 
-45434 .65738 


0.46534 .66777 
-47640 .67797 
.48750 .68797 
-49865 .69779 
-50984 .70744 











Cosh x Tanh x Coth z 
Value logio | Value login | Value logio 
1.00000 .00000/0.00000 — ey) 2 
1.00005 .00002} .01000 .99999]100.003 .00001 
1.00020 .00009} .02000 .30097] 50.007 .69903 
1.00045 .00020} .02999 .47699} 33.343 .52301 
1.00080 .00035| .03998 .60183] 25.013 .39817 
1.00125 .00054/0.04995 .69861| 20.017 .30139 
1.00180 .00078} .05993 .77763} 16.687 .22237 
1.00245 .00106] .06989 .84439| 14.309 .15561 
1.00320 .00139] .07983 .90216} 12.527 .09784 
1.00405 .00176| .08976 .95307| 11.141 .04693 
1.00500 .00217/0.09967 .99856} 10.0333 .00144 
1.00606 .00262} .10956 .03965| 9.1275 .96035 
1.00721 .00312} .11943 .07710}| 8.3733 .92290 
1.00846 .00366] .12927 .11151] 7.7356 .88849 
1.00982 .00424] .13909 .14330| 7.1895 .85670 
1.01127 .00487/0.14889 .17285) 6.7166 .82715 
1.01283 .00554] .15865 ,20044| 6.3032 .79956 
1.01448 .00625} .16838 .22629} 5.9389 .77371 
1.01624 .00700} .17808 .25062| 5.6154 .74938 
1.01810 .00779] .18775 .27357| 5.3263 .72643 
1.02007 .00863/0.19738 .29529) 5.0665 .70471 
1.02213 .00951} .20697 .31590| 4.8317 .68410 
1.02430 .01043] .21652 .33549| 4.6186 .66451 
1.02657 .01139] .22603 .35416| 4.4242 .64584 
1,02894 .01239] .23550 .37198] 4.2464 .62802 
1.03141 .01343/0.24492 .38902] 4.0830 .61098 
1.03399 .01452] .25430 .40534| 3.9324 .59466 
1.03667 .01564! .26362 .42099| 3.7933 .57901 
1.03946 .01681] .27291 .43601] 3.6643 .56399 
1.04235 .01801] .28213 .45046) 3.5444 .54954 
1.04534 .01926/0.29131 .46436] 3.4327 .53564 
1.04844 .02054| .30044 .47775| 3.3285 .52225 
1.05164 .02187] .30951 .49067| 3.2309 .50933 
1.05495 .02323] .31852 .50314) 3.1395 .49686 
1.05836 .02463] .32748 .51518) 3.0536 .48482 
1.06188 .02607|0.33638 .52682| 2.9729 .47318 
1.06550 .02755] .34521 .53809] 2.8968 .46191 
1.06923 .02907) .35399 .54899) 2.8249 .45101 
1.07307 .03063] .36271 .55956] 2.7570 
1.07702 .03222] .37136 .56980| 2.6928 .43020 
1.08107 .03385|0.37995 .57973] 2.6319 .42027 
1.08523 .03552] .38847 .58936| 2.5742 .41064 
1.08950 .03723] .39693 .59871] 2.5193 .40129 
1.09388 .03897| .40532 .60780| 2.4672 .39220 
1.09837 .04075| .41364 .61663] 2.4175 .38337 
1.10297 .04256/0.42190 .62521) 2.3702 .37479 
1.10768 .04441] .43008 .63355) 2.3251 .36645 
1.11250 .04630} .43820 .64167| 2.2821 .35833 
1.11743 .04822) .44624 .64957| 2.2409 .35043 
1.12247 .05018] .45422 .65726| 2.2016 34274 


180. 


HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. Th } - 
acteristic must be added. i sci saavenes 
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Sinh x Cosh x Tanh x | Coth x 

Value logio | Value logio | Value — logio | Value 1og.0 
5 0.52110 .71692] 1.12763 .05217/0.46212 . 2.1640 .33525 
.63240 .72624, 1.13289 .05419) 46995 .6 2.1279 .32795 
.54375 73540) 1.13827 .05625) .47770 . 2.0934 .32054 
.56516 .74442) 1.14377 .05834) .48538 .6 2.0602 .31392 
.§6663 .75330| 1.14938 06046; .49299 . 2.0284 .30716 
0.57815 .76204) 1.15510 .06262)0.50052 . 1.9979 .30058 
.58973 .77065) 1.16094 .06481) .50798 . 1.9686 . 29416 
.60137 .77914] 1.16690 .06703) .51536 . 1.9404 .28789 
61807 .78751| 1.17297 .06929) .52267 . 1.9133 .28178 
.62483 .79576) 1.17916 .07157| .52990 . 1.8872 .2758) 
0.63665 .80390| 1.18547 .07389)0.53705 . 1.8620 .26999 
64854 .81194) 1.19189 .07624| .54413 . 1.8378 . 26430 
.66049 .81987} 1.19844 .07861]} .55113 . 1.8145 .25875 
.67251 .82770] 1.20510 .08102| .55805 . 1.7919 .25333 
.68459 .83543] 1.21189 .08346) .56490 . 1.7702 . 24803 
0.69675 .84308] 1.21879 .08593|0.57167 . 1.7493 .24285 
.70897 .85063| 1.22582 .08843) .57836 .7 1.7290 .23780 
.72126 .85809| 1.23297 .09095) .58498 . 1.7095 .23286 
.73363 .86548] 1.24025 .09351) .59152 . 1.6906 . 22803 
.74607 .87278| 1.24765 .09609) .59798 . 1.6723 .22331 
0.75858 .88000} 1.25517 .09870/0.60437 . 1.6546 .21870 
77117 1.88715] 1.26282 .10134] .61068 . 1.63875 .21419 
. 78384 .89423] 1.27059 .10401) .61691 . 1.6210 .20978 
.79659 .90123] 1.27849 .10670| .62307 . 1.6050 .20547 
80941 .90817) 1.28652 .10942) .62915 . 1.5895 .20125 
0.82232 .91504] 1.29468 .11216)0.63515 . 1.5744 .19712 
.83530 .92185] 1.30297 .11493] .64108 1.5599 .19309 
84838 .92859) 1.31139 .11773| .64693 1.5458 .18914 
86153 .93527| 1.31994 .12055) .65271 1.5321 .18528 
87478 .94190) 1.32862 .12340|) .65841 1.5188 .18150 
0.88811 .94846] 1.33743 .12627/0.66404 1.5059 .17781 
90152 .95498] 1.34638 .12917| .66959 1.4935 .17419 
.915038 .96144) 1.35547 .13209|} .67507 1.4813 .17065 
.92863 .96784| 1.36468 .13503] .68048 1.4696 .16719 
94233 .97420} 1.37404 .13800| .68581 1.4581 .16380 
0.95612 .98051] 1.38353 .14099|0.69107 1.4470 .16048 
.97000 .98677| 1.39316 .14400) .69626 1.4862 .15723 
.98398 .99299] 1.40293 .14704) .70137 1.4258 .15405 
.99806 .99916] 1.41284 .15009| .70642 1.4156 .15094 
1.01224 .00528] 1.42289 .15317| .71139 1.4057 .14789 
1.02652 .01137]) 1.43309 .15627|0.71630 . 1.3961 .14491 
1.04090 .01741] 1.44342 .15939| .72113 . 1.3867 .14199 
1.05539 .02341] 1.45390 .16254) .72590 . 1.3776 .13912 
1.06998 .02937| 1.46453 .16570) .73059 . 1.3687 .13632 
1.08468 .03530] 1.47530 .16888] .73522 . 1.3601 .13358 
1.09948 .04119]} 1.48623 .17208/0.73978 . 1.3517 .13090 
1.11440 .04704| 1.49729 .17531] .74428 . 1.3486 .12827 
| 1.12948 .05286] 1.50851 .17855) .74870 . 1.3356 .12569 
1.14457 .05864] 1.51988 .18181] .75307 . 1.3279 .12317 
1.15983 .06439] 1.53141 .18509| .75736 . 1.3204 .12070 
MAREQ) US UT AT EGON BSa Ue OV OR 62:8 | 6 teen DER RE 


HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 





Sinh x Cosh x Tanh x Coth z 


Value —_logio Value _ logio Value logio | Value  logio 


| 





-17520 .07011 


-54308 .18839] 0 76159 88172] 1.3130 .11828 














1.00 | 1 1 1 

1.01 | 1.19069 .07580} 1.55491 .19171] .76576 .88409] 1.3059 .11591 
1.02 | 1.20630 .08146} 1.56689 .19504| .76987 .88642| 1.2989 .11358 
1.03 | 1.22203 .08708) 1.57904 .19839] .77391 .88869| 1.2921 .11131 
1.04 | 1.23788 .09268) 1.59134 .20176| .77789 .89092| 1.2855 .10908 
1.05 | 1.25386 .09825] 1.60379 .20515] 0.78181 .89310] 1.2791 .10690 
1,06 | 1.26996 .10379| 1.61641 .20855| .78566 .89524) 1.2728 .10476 
1.07 | 1.28619 .10930) 1.62919 .21197| .78946 .89733] 1.2667 .10267 
1.08 | 1.30254 .11479) 1.64214 .21541] .79320 .89938] 1.2607 .10062 
1.09 | 1.31903 .12025] 1.65525 .21886] .79688 .90139] 1.2549 .09861 
1.10 | 1.33565 .12569] 1.66852 .22233] 0.80050 .90336] 1.2492 .09664 
1.11 | 1.35240 .13111) 1.68196 .22582} .80406 .90529| 1.2437 .09471 
1.12 | 1.36929 .13649] 1/69557 .22931| .80757 .90718] 1.2383 .09282 
1.13 | 1.38631 .14186] 1.70934 .23283] .81102 .90903] 1.2330 .09097 
1.14] 1.40347 .14720| 1.72329 .23636|] .81441 .91085] 1.2279 .08915 
1.15 | 1.42078 .15253) 1.73741 .23990| 0.81775 .91262] 1.2229 .08738 
1.16 | 1.43822 .15783] 1.75171 ,24346) .82104 .91436| 1.2180 .08564 
1.17 | 1.45581 .16311] 1.76618 24703] .82427 .91607| 1.2132 .08393 
1.18 | 1.47355 .16836] 1.78083 .25062| .82745 .91774| 1.2085 .08226 
1.19 | 1.49143 .17360) 1.79565 .25422} .83058 .91938] 1.2040 .08062 
1.20 | 1.50946 .17882] 1.81066 .25784] 0.83365 .92099] 1.1995 .07901 
1.21 | 1.52764 .18402) 1.82584 .26146} .83668 .92256] 1.1952 .07744 
1.22 | 1.54598 .18920] 1.84121 .26510} .83965 .92410] 1.1910 .07590 
1.23 | 1.56447 .19437| 1.85676 .26876] .84258 .92561| 1.1868 .07439 
1.24 | 1.58311 .19951] 1.87250 .27242] .84546 .92709] 1.1828 .07291 
1.25 | 1.60192 .20464] 1.88842 .27610| 0.84828 .92854] 1.1789 .07146 
1.26 | 1.62088 .20975) 1.90454 .27979] .85106 .92996| 1.1750 .07004 
1.27 | 1.64001 .21485) 1.92084 .28349] .85380 .93135] 1.1712 .06865 
1.28 | 1.65930 .21993) 1.93734 .28721) .85648 .93272| 1.1676 .06728 
1.29 | 1.67876 .22499) 1.95403 .29093] .85913 .93406] 1.1640 .06594 
1.30 | 1.69838 .23004] 1.97091 .29467] 0.86172 .93537| 1.1605 .06463 
1.31 | 1.71818 .23507| 1.98800 .29842] .86428 .93665| 1.1570 .06335 
1.32 | 1.73814 .24009] 2.00528 .30217| .86678 .93791| 1.1537 .06209 
1.33 | 1.75828 .24509] 2.02276 .30594] .86925 .93914] 1.1504 .06086 
1.34 | 1.77860 .25008) 2.04044 .30972| .87167 .94035] 1.1472 .05965 
1.35 | 1.79909 .25505| 2.05833 .31352] 0.87405 .94154| 1.1441 .05846 
1.36 | 1.81977 .26002) 2.07643 .31732| .87639 .94270] 1 1410 .05730 
1.387 | 1.84062 .26496) 2.09473 .32113] .87869 94384| 1.1381 .05616 
1.38 | 1.86166 .26990) 2.11324 .32495| .88095 .94495] 1.1351 .05505 
1.39 | 1.88289 .27482) 2.13196 .32878] .88317 .94604] 1.1323 .05396 
1.40 | 1.90430 .27974| 2.15090 .33262| 0.88535 .94712] 1.1295 .05288 
1.41 | 1.92591 .28464) 2.17005 .33647| .88749 .94817| 1.1268 .05183 
1.42 | 1.94770 .28952] 2.18942 .34033] .88960 .94919] 1.1241 .05081 
1.43 | 1.96970 .29440] 2.20900 .34420| .89167 .95020] 1.1215 .04980 
1,44 | 1.99188 .29926) 2.22881 .34807| .89370 .95119] 1.1189 .04881 
1.45 | 2.01427 .30412| 2.24884 .35196] 0.89569 .95216] 1.1165 .04784 
1.46 | 2 03686 .30896} 2.26910 .35585} .89765 .95311] 1.1140 .04689 
1.47 | 2.05965 .31379} 2.28958 .35976| .89958 .95404| 1.1116 .04596 
1.48 | 2.08265 .31862) 2.31029 .36367| .90147 .95495] 1.1093 .04505 
1.49 | 2.10586 .32343] 2.33123 .36759| .90332 .95584| 1.1070 .04416 
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HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char- 


acteristic must be added. 














Sinh z 

Value logio 
1.50 | 2.12928 .32823 
1.51 | 2.15291 .33303 
1.52 | 2.17676 .33781 
1.53 | 2.20082 .34258 
1.54 | 2.22510 .34735 
1.55 | 2.24961 .35211 
1.56 | 2.27434 .35686 
1.57 | 2.29930 .36160 
1.58 | 2.32449 .36633 
1.59 | 2.34991 .37105 
1.60 | 2.37557 .37577 
1.61 | 2.40146 .38048 
1.62 | 2.42760 .38518 
1.63 | 2.45397 .38987 
1.64 | 2.48059 .39456 
1.65 | 2.50746 .39923 
1.66 | 2.53459 .40391 
1.67 | 2.56196 .40857 
1.68 | 2.58959 .41323 
1.69 | 2.61748 .41788 
1.70 | 2.64563 .42253 
1.71 | 2.67405 .42717 
1.72 | 2.70273 .43180 
1.73 | 2.73168 .43643 
1.74 | 2.76091 .44105 
1.75 | 2.79041 .44567 
1.76 | 2.82020 .45028 
1,77 | 2.85026 .45488 
1.78} 2.88061 .45948 
1.79 | 2.91125 .46408) 
1.80 | 2.94217 .46867 
1.81 | 2.97340 .47325 
1.82 | 3.00492 .47783 
1.83 | 3.03674 .48241 
1.84 | 3.06886 .48698 
1.85 | 3.10129 .49154 
1.86 | 3.13403 .49610 
1.87 | 3.16709 .50066 
1.88 | 3.20046 .50521 
1.89 |} 3.23415 .50975 
1.90 | 3.26816 .51430 
1.91} 3.30250 .51884 
1.92 | 3.33718 52338 
1.93 | 3.387218 .52791 
1.94 | 3.40752 .53244 
1.95 | 3.44321 .53696 
1.96 | 3.47923 .54148 
1.97 | 3.51561 .54600 
1.98 | 3.55234 .55051 
1.99 | 3 











Cosh x Tanh x 
Value logio | Value  logio 
2 35241 .37151)0.90515 .95672 
2.37382 .37545) .90694 .95758 
2.39547 .37939| .90870 .95842 
2.41736 .38334| .91042 .95924 
2.43949 .38730) .91212 .96005 
2.46186 .39126)0.91379 .96084 
2.48448 .39524) .91542 .96162 
2.50735 .39921) .91703 .96238; 
2.53047 .40320}] .91860 .96313 
2.55384 .40719} .92015 .96386 
2.57746 .41119}0.92167 .96457 
2.60135 .41520) .92316. .96528) 
2.62549 .41921) .92462 .96597 
2.64990 .42323) .92606 .96664 
2.67457 .42725| .92747 .96730) 
2.69951 .43129/0.92886 .96795 
2.72472 .43532] .93022 ,96858) 
2.75021 .438937| .93155 .96921 
2.77596 .44341| .93286 .96982 
2.80200 .44747| .93415 .97042 
2.82832 .45153) .93541 .97100 
2.85491 .45559] .93665 .97158 
2.88180 .45966) .93786 .97214 
2.90897 .46374] .93906 .97269 
2.93643 .46782] .94023 .97323 
2.96419 .47191/0.94138 .97376 
2.99224 .47600] .94250 .97428 
3.02059 .48009] .94361 .97479 
3.04925 .48419, .94470 .97529 
3.07821 .48830|) .94576 .97578 
3.10747 .49241'0.94681 .97626 
3 13705 .49652| .94783 .97673 
3.16694 .50064) .94884 .97719 
3.19715 .50476) .94983 .97764 
3.22768 .50889| .95080 .97809 
3.25853 .51302/0.95175 .97852 
3.28970 .51716| .95268 .97895 
3.32121 .52130) .95359 .97936 
3.35305 .52544) .95449 .97977 
3.38522 .52959] .95537 .98017 
3.41773 .53374.0.95624 .98057 
3.45058 .53789} .95709 .98095) 
3.48378 .54205| .95792 .98133; 
3.51733 .54621| .95873 .98170 
3.55123 .55038) .95953 .98206 
3.58548 .55455,0.96032 .98242 
3.62009 .55872] .96109 .98276 
3.65507 .56290} .96185 .98311 
3.69041 .56707| .96259 .98344 
3.72611 .57126] .96331 .98377 
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Coth x 


Value 


FE te tek et te tk tk et ee 


-1048 . 
.1026 . 
-1005 . 
.0984 . 
.0963 . 


logio 


HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. 
acteristic must be added. 


The proper char- 




















Sinh x Cosh x Tanh x Coth az 
Value logio Value logio Value logio Value logio 
2.00 | 3.62686 .55953!) 3.76220 .57544| 0.96403 .98409] 1.0373 .01591 
2.01 |.3.66466 .56403) 3.79865 .57963) .96473 .98440) 1.0366 .01560 
2.02 |.3.70283 .56853) 3.83549 .58382 96541 .98471 1.0358 .01529 
2.03 |. 3.74138 .57303} 3.87271 .58802; .96609 .98502} 1.0351 .01498 
2.04 |. 3.78029 .57753/ 3.91082 .59221| .96675 .98531] 1.0344 .01469 
2.05 | 3.81958 .58202| 3.94832 .59641]} 0.96740 .98560] 1.0337 .01440 
2.06 | 3.85526 .58650) 3.98671 .60061] .96803 .98589] 1.0330 .01411 
2.07 | 3.89932 .59099| 4.02550 .60482| .96865 .98617| 1.0324 .01383 
2.08 |.3.93977 .59547| 4.06470 .60903} .96926 .98644| 1.0317 .01356 
2.09 | 3.98061 .59995| 4.10430 .61324| .96986 .98671} 1.0311 .01329 
2.10 | 4.02186 .60443) 4.14431 .61745| 0.97045 .98697| 1.0304 .01303 
2.11 |. 4.06350 .60890) 4.18474 .62167; .97103 .98723! 1.0298 .01277 
2.12 | 4.10555 .61337] 4.22558 .62589) .97159 .98748] 1.0292 01252 
2.13 | 4.14801 .61784} 4.26685 .63011} .97215 .98773| 1.0286 .01227 
2.14 | 4.19089 .62231|] 4.30855 .63433; .97269 .98798} 1.0281 .01202 
4 
2.15 | 4.23419 .62677| 4.35067 .63856| 0.97323 .98821] 1.0275 .01179 
2.16 | 4.27791 .63123! 4.39323 .64278| .97375 .98845) 1.0270 .01155 
2.17 | 4.32205 .63569} 4.43623 .64701| .97426 .98868| 1.0264 .01132 
2.18 | 4.36663 .64015) 4.47967 .65125| .97477 .98890; 1.0259 .01110 
2.19 |.4.41165 .64460] 4.52356 .65548) .97526 .98912| 1.0254 .01088 
2.20 | 4.45711 .64905| 4.56791 .65972] 0.97574 .98934| 1.0249 .01066 
2.21 | 4.50301 .65350} 4.61271 .66396| .97622 .98955| 1.0244 .01045 
2.22 | 4.54936 .65795| 4.65797 .66820; .97668 .98975| 1.0239 .01025 
2.23 | 4.59617 .66240| 4.70370 .67244| .97714 .98996| 1.0234 .01004 
2.24 | 4.64344 .66684! 4.74989 .67668; .97759 .99016/ 1.0229 00984 
2.25 | 4.69117 .67128) 4.79657 .68093] 0.97803 .99035] 1.0225 .00965 
2.26 | 4.73937 .67572! 4.84372 .68518] .97846 .99054/ 1.0220 .00946 
2.27 | 4.78804 .68016] 4.89136 .68943] .97888 .99073| 1.0216 00927 
2.28 | 4.83720 .68459] 4.93948 .69368] .97929 .99091/ 1.0211 00909 
2.29 | 4.88684 .68903] 4.98810 .69794| .97970 .99109| 1.0207 00891 
2.30 | 4.93696 .69346] 5.03722 .70219] 0.98010 .99127) 1.0203 00873 
2.31 |-4.98758 .69789| 5.08684 .70645| .98049 .99144| 1.0199 100856 
2.32 | 5.03870 .70232) 5.13697 .71071| .98087 .99161| 1.0195 _00839 
2.33 | 5.09032 .70675| 5.18762 .71497|/ .98124 .99178) 1.0191 ‘00822 
2.34 | 5.14245 .71117] 5.23878 .71923) 98161 .99194! 1.0187 _00806 
2.35 | 5.19510 .71559| 5.29047 .72349] 0.98197 .99210] 1.0184 .00790 
2.36 | 5.24827 .72002| 5.34269 .72776) .98233 .99226/ 1.0180 .00774 
2.37 | 5.30196 .72444) 5.39544 .73203] .98267 .99241| 1.0176 |00759 
2.38 | 5.35618 .72885] 5.44873 .73630| .98301 .99256| 1.0173 00744 
2.39 | 5.41093 .73327| 5.50256 .74056| .98335 .99271/ 1.0169 _00729 
2.40 | 5.46623 .73769| 5.55695 .74484| 0.98367 .99285} 1.0166 .00715 
2.41 | 5.52207 .74210) 5.61189 .74911| .98400 .99299} 1.0163 .00701 
2.42 | 5.57847 .74652| 5.66739 .75338| .98431 .99313] 1.0159 |00687 
2.43 | 5.63542 .75093) 5.72346 .75766| .98462 .99327| 1.0156 |00673 
2.44 | 5.69294 .75534) 5.78010 .76194| .98492 .99340| 1.0153 |00660 
2.45 | 5.75103 .75975| 5.83732 .76621| 0.98522 .99353] 1.0150 .00647 
2.46 | 5.80969 .76415! 5.89512 .77049] .98551 .99366| 1.0147 ‘00634 
2.47 | 5.86893 .76856) 5.95352 .77477| .98579 .99379| 1.0144 |00621 
2.48 | 5.92876 .77296| 6.01250 .77906| .98607 .99391] 1.0141 . 00609 
2.49 | 5.98918 .77737| 6.07209 .78334| .98635 .99403] 1.0138 |00597 
ee 
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HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 























Sinh x Cosh x | Tanh x Coth x 
x 
Value logio | Value logio | Value logio | Value logio 

2.50 | 6.05020 .78177| 6.13229 .78762 0.98661 .99415; 1.0136 .00585 
2.51 | 6.11183 .78617} 6.19310 .79191 98688 .99426} 1.0133 .00574 
2.52 | 6.17407 .79057| 6.25453 .79619) . 98714 .99438} 1.0130 .00562 
2.53 | 6.23692 .79497| 6.31658 .80048) . 98739 .99449} 1.0128 .00551 
9.54} 6.30040 .79937| 6.37927 .80477| .98764 .99460| 1.0125 .00540 
2.55 | 6.36451 .80377| 6.44259 .80906)/0. 98788 .99470} 1.0123 .00530 
2.56 | 6.42926 .80816] 6.50656 .381335 .98812 .99481) 1.0120 .00519 
2,57 | 6.49464 .81256| 6.57118 .81764 .98835 .99491| 1.0118 .00509 
9.58 | 6.56068 .81695| 6.63646 .32194 .98858 .99501} 1.0115 .00499 
2.59 | 6.62738 .82134| 6.70240 .82623 98881 .99511| 1.0113 .00489 
2.60 | 6.69473 .82573) 6.76901 .83052)0. 98903 .99521| 1.0111 .00479 
2.61 | 6.76276 .83012| 6.83629 .83482 -98924 .99530) 1.0109 .00470 
2.62 | 6.83146 .83451| 6.90426 .83912) . 98946 .99540| 1.0107 .00460 
2.63 | 6.90085 .83890) 6.97292 , 84341 98966 .99549| 1.0104 .00451 
2.64 | 6.97092 .84329| 7.04228 . 84771| .98987 .99558} 1.0102 .00442 
2.65 | 7.04169 .84768| 7.11234 .85201 0.99007 .99566) 1.0100 .00434 
2.66 | 7.11317 .85206| 7.18312 .85631 /99026 .99575| 1.0098 .00425 
2.67 | 7.18536 .85645| 7.25461 .86061| . 99045 .99583} 1.0096 ,00417 
2.68 | 7.25827 .86083| 7.32683 .86492) . 99064 .99592) 1.0094 ,00408 
2.69 | 7.33190 .86522) 7.39978 .86922) . 99083 .99600) 1.0093 .00400 
9.70 | 7.40626 .86960| 7.47347 .87352/0.99101 ,99608) 1. 0091 ,00392 
2.71 | 7.48137 .87398] 7.54791 .87783) . 99118 .99615| 1.0089 ,00385 
2.72 | 7.55722 .87836] 7.62310 .88213 -99136 .99623) 1.0087 ,00377 
2.73 | 7.63383 .88274| 7.69905 .88644; . 99153 .99631| 1.0085 .00369 
2.74 | 7.71121 .88712| 7.77578 .89074| . 99170 .99638} 1.0084 .00362 
2.15 | 7.78935 .89150| 7.85328 .89505|0.99186 . 99645] 1.0082 .00355 
2.76 | 7.86828 .89588| 7.93157 .89936] . 99202 .99652); 1.0080 .00348 
2.77 | 7.94799 .90026| 8.01065 .90367 -99218 .99659} 1.0079 .00341 
2.78 | 8.02849 .90463} 8.09053 .90798) . 99233 .99666| 1.0077 .00334 
2.79 | 8.10980 .90901| 8.17122 .91229) . 99248 .99672| 1.0076 .00328 
2.80 | 8.19192 .91339] 8.25273 .91660/0.99263 . 99679] 1.0074 .00321 
2.81 | 8.27486 .91776| 8.33506 .92091| . 99278 .99685| 1.0073 .00315 
92.82 | 8.35862 .92213| 8.41823 .92522) . 99292 .99691} 1.0071 .00309 
2.83 | 8.44322 .92651) 8.50224 .92953) . 99306 .99698| 1.0070 .00302 
2°84 | 8.52867 .93088] 8.58710 .93385) .99320 . 99704} 1.0069 .00296 
2.85 | 8.61497 .93525| 8.67281 .93816/0.99333 .99709 1.0067 .00291 
2.86 | 8.70213 .93963] 8.75940 . 94247| .99346 .99715| 1.0066 .00285 
2.87 | 8.79016 .94400} 8.84686 "94679| .99359 .99721) 1.0065 . 00279 
2.88 | 8.87907 .94837| 8.93520 .95110) . 99372 .99726| 1.0063 .00274 
2.89 | 8.96887 .95274] 9.02444 . 95542) .99384 .99732| 1.0062 00268 
2.90 | 9.05956 .95711| 9.11458 .95974/0.99396 . 99737| 1.0061 .00263 
2.91} 9 15116 .96148] 9.20564 -96405| .99408 .99742| 1.0060 . 00258 
2.92 | 9.24368 .96584|] 9.29761 . 96837] .99420 .99747| 1.0058 . 00253 
2.93 | 9.33712 .97021) 9.39051 “97269| .99431 .99752] 1.0057 .00248 
2194 | 9.43149 .97458| 9.48436 .97701| .99443 .99757| 1.0056 .00243 
9.95 | 9.52681 .97895| 9.57915 .98133/0.99454 .99762 1.0055 .00238 
2,96 | 9.62308 .98331} 9.67490 . 98565| .99464 .99767| 1.0054 . 00233 
2.97 | 9.72031 .98768] 9.77161 -98997| .99475 .99771) 1. 0053 .00229 
2,98 | 9.81851 .99205) 9.86930 . 99429] .99485 .99776) 1.0052 . 00224 
2.99 | 9.91770 .99641} 9.96798 . 99861} .99496 .99780} 1.0051 . 00220 

00078/10.06766 .00293/0.99505_. 99785| 1.0050 .00215 


3.00 |10.01787 _ 
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HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 


























Sinh zx Cosh x Tanb x Coth x 
Eo 
Value logio Value logio | Value —_ logio Value logio 
3.0 {10.0179 .00078/10.0677 .00293/0.99505 .99785] 1.0050 .00215. 
3.1 {11.0765 .04440)/11.1215 .04616; .99595 .99824| 1.0041 .00176 
3.2 |12.2459 .08799)12.2866 .08943; .99668 .99856} 1.0033 .00144 
3.3 113.5379 .13155/13.5748 .13273) .99728 .99882| 1.0027 .00118. 
3.4 |14.9654 .17509)14.9987 .17605) .99777 .99903} 1.0022 .00097 
3.5 116.5426 .21860/16.5728 .21940/0.99818 .99921] 1.0018 .00079 
3.6 118.2855 .26211/18.3128 .26275] .99851 .99935] 1.0015 .00065. 
3.7 {20.2113  .30559)/20.2360 .30612] .99878 .99947| 1.0012 .00053 
3.8 |22.3394 .34907/22.3618 .34951] .99900 .99957}; 1.0010 .00043. 
3.9 |24.6911 .39254/24.7113 .39290] .99918 .99964; 1.0008 .00036 
4.0 {27.2899 .43600/27.3082 .43629/0.99933 .99971] 1.0007 .00029 
4.1 |30.1619 .47946/30.1784 .47970} .99945 .99976} 1.0005 .00024 
4.2 133.3357 .52291/33.3507 .52310] .99955 .99980} 1.0004 .00020 
4.3 |36.8431 .56636/36.8567 .56652] .99963 .99984| 1.0004 .00016 
4.4 |40.7193 .60980/40.7316 .60993] .99970 .99987} 1.0003 .00013 
4.5 /45.0030 .65324/45.0141 .65335/0.99975 .99989] 1.0002 .00011 
4.6 |49.7371 .69668|49.7472 .69677| .99980 .99991] 1.0002 .00009 
4.7 |54.9690 .74012/54.9781 .74019] .99983 .99993} 1.0002 .00007 
4.8 |60.7511 .78355/60.7593 .78361| .99986 .99994| 1.0001 00006 
4.9 |67.1412 .82699/67.1486 .82704} .99989 .99995| 1.0001 .00005 
5.0 |74.2032 .87042/74.2099 .87046/0.99991 .99996} 1.0001 .00004 











FACTORIALS, EXACT VALUES AND RECIPROCALS 












































n n! n n 1/n! 1/n! 

1 111 39916800} 1\1. 11) .25052 x 1077 
2 2/12 479001600| 2/0.5 12| .20877 10-8 
3 6)13 6227020800} 3} .16667 13) .16059 < 10-9 
4 24/14 87178291200] 4) .41667 x 1071/14] .11471 x 10-10 
5 120/15 1307674368000] 5] .83333 xX 10-2/15] ..76472 & 10-22 
6 720/16 20922789888000| 6] .13889 * 1072/16] .47795 x 10-19 
7 5040/17 355687428096000| 7|- .19841 X 1073/17] .28115 & 10-14 
8) 40320/18 6402373705728000| 8) .24802 xX 1074/18] .15619 & 10-15 
9) 362880|19) 121645100408832000] 9|- .27557 & 10-5/19] .82206 X 10-12 
10/3628800|20|2432902008176640000/10|. .27557 1078/20] .41103 S< 10-18 














DEGREES—RADIANS 


l radian = 57° 17’ 44’’.80625 
Ee ee I 


JB 
l radian = 57.29577 95131 degrees 1.75812 2632 
1 radian = 3437.74677 07849 minutes 3.53627 38808 
1 radian = 206264.80625 seconds 5.31442 51332 
1 degree = 0.01745 32925 19943 radians 8.24187 73 
_iminute = 0.00029 08882 08666 radians 6.46372 pay 
1 second = 0.00000 48481 36811 radians 4.68557 48668-10 


eee ANS | One 
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DEGREES—RADIANS 


The table gives in radians the angle which is expressed in degrees and 
minutes at the side and top. Angles expressed to the nearest minuie and 
second can readily be converted to radians by adding to the equivalent of 
the whole number of degrees the equivalents of the minutes and seconds 
found on the third page of this table. 























° 00’ LOe-e RE200 hl) 5230 40 50 
0 0.00000 | 6.00291 | 0.00582 | 0.00873 | 0.01164 | 0.01454 
1 0.01745 | 0.02036 | 0.02327 | 0.02618 | 0.02909 | 0.03200 
2 0.03491 | 0.03782 | 0.04072 | 0.04363 | 0.04654 | 0.04945 
3 0.05236 | 0.05527 | 0.05818 | 0.06109. | 0.06400 | 0.06690 
4 0.06981 | 0.07272 | 0.07563 | 0.07854 | 0.08145 | 0.08436 
5 0.08727 | 0.09018 | 0.09308 | 0.09599 | 0.09890 | 0.10181 
6 0.10472 | 0.10763 | 0.11054 | 0.11345 | 0.11636 | 0.11926 
7 0.12217 | 0.12508 | 0.12799 | 0.13090 | 0.13381 | 0.13672 
8 0.13963 | 0.14254 | 0.14544 | 0.14835 | 0.15126 | 0.15417 
9 0.15708 | 0.15999 | 0.16290 | 0.16581 | 0.16872 | 0.17162 
10 0.17453 | 0.17744 | 0.18035 | 0.18326 | 0.18617 | 0.18908 
11 0.19199 | 0.19490 | 0.19780 | 0.20071 | 0.20362 | 0.20653 
12 0.20944 | 0.21235 | 0.21526 | 0.21817 | 0.22108 | 0.22398 
13 0.22689 | 0.22980 | 0.23271 | 0.23562 | 0.23853 | 0.24144 
14 0.24435 | 0.24725 | 0.25016 | 0.25307 | 0.25598 | 0.25889 
15 0.26180 | 0.26471 | 0.26762 | 0.27053 | 0.27343 | 0.27634 
16 0.27925 | 0.28216 | 0.28507 | 0.28798 | 0.29089 | 0.29380 
17 0.29671 | 0.29961 | 0.30252 | 0.30543 | 0.30834 | 0.31125 
18 0.31416 | 0.31707 | 0.31998 | 0.32289 | 0.32579 | 0.32870 
19 0.33161 | 0.33452 | 0.33743 | 0.34034 | 0.34325 | 0.34616 
20 0.34907 | 0.35197 | 0.35488 | 0.35779 | 0.36070 | 0.36361 
21 0.36652 | 0.36943 | 0.37234 | 0.37525 | 0.37815 | 0.38106 
22 0.38397 | 0.38688 | 0.38979 | 0.39270 | 0.39561 | 0.39852 
23 0.40143 | 0.40433 | 0.40724 | 0.41015 | 0.41306 | 0.41597 
24 0.41888 | 0.42179 | 0.42470 | 0.42761 | 0.43051 | 0.43342 
25 0.43633 | 0.43924 | 0.44215 | 0.44506 | 0.44797 | 0.45088 
26 0.45379 | 0.45669 | 0.45960 | 0.46251 | 0.46542 | 0.46833 
27 0.47124 | 0.47415 | 0.47706 | 0.47997 | 0.48287 | 0.48578 
28 0.48869 | 0.49160 | 0.49451 | 0.49742 | 0.50033 | 0.50324 
29 0.50615 | 0.50905 | 0.51196 | 0.51487 | 0.51778 | 0.52069 
30 0.52360 | 0.52651 | 0.52942 | 0.53233 | 0.53523 | 0.53814 
31 0.54105 | 0.54396 | 0.54687 | 0.54978 | 0.55269 | 0.55560 
32 0.55851 | 0.56141 | 0.56432 | 0.56723 | 0.57014 | 0.57305 
33 0.57596 | 0.57887 | 0.58178 | 0.58469 | 0.58759 | 0.59050 
34 0.59341 | 0.59632 | 0.59923 | 0.60214 | 0.60505 | 0.60796 
35 0.61087 | 0.61377 | 0.61668 |.0.61959 | 0.62250 | 0.62541 
36 0.62832 | 0.63123 | 0.63414 | 0.63705 | 0.63995 | 0.64286 
37 0.64577 | 0.64868 | 0.65159 | 0.65450 | 0.65741 | 0.66032 
38 0.66323 | 0.66613 | 0.66904 | 0.67195 | 0.67486 | 0.67777 
39 0.68068 | 0.68359 | 0.68650 | 0.68941 | 0.69231 | 0.69522 
40 0.69813 | 0.70104 | 0.70395 | 0.70686 | 0.70977 | 0.71268 
41 0.71558 | 0.71849 | 0.72140 | 0.72431 | 0.72722 | 0.73013 
42 0.73304 | 0.73595 | 0.73886 | 0.74176 | 0.74467 | 0.74758 
43 0.75049 | 0.75340 | 0.75631 | 0.75922 | 0.76213 | 0.76504 
44 0.76794 | 0.77085 | 0.77376 | 0.77667 | 0.77958 | 0.78249 
45 0.78540 | 0.78831 | 0.79122 |} 0.79412 |.0.79703 | 0.79994 
46 0.80285 | 0.80576 | 0.80867 | 0.81158 | 0.81449 | 0.81740 
47 0.82030 | 0.82321 | 0.82612 | 0.82903 | 0.83194 | 0.83485 
48 0.83776 | 0.84067 | 0.84358 | 0.84648 | 0.84939 | 0.85230 
49 0.85521 | 0.85812 | 0.86103 | 0.86394 | 0.86685 | 0.86976 
50 0.87266 | 0.87557 | 0.87848 | 0.88139 | 0.88430 | 0.8872i 
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50 0.87266 | 0.87557 | 0.87848 | 0.88139 | 0.88430 | 0.88721 
51 0.89012 | 0.89303 | 0.89594 | 0.89884 | 0.90175 | 0.90466 
52 0.90757 | 0.91048 | 0.91339 | 0.91630 | 0.91921 | 0.92212 
53 0.92502 | 0.92793 | 0.93084 | 0.93375 | 0.93666 | 0.93957 
54 0.94248 | 0.94539 | 0.94830 | 0.95120 | 0.95411 | 0.95702 
55 0.95993 | 0.96284 | 0.96575 | 0.96866 | 0.97157 | 0.97448 
56 0.97738 | 0.98029 | 0.98320 | 0.98621 | 0.98902 | 0.99193 
57 0.99484 | 0.99775 | 1.00066 | 1.00356 | 1.00647 | 1.00938 
58 | 4.01229 | 1.01520 | 1.01811 | 1.02102 | 1.02393 | 1.02684 
59 1.02974 | 1.03265 | 1.03556 | 1.03847 | 1.04138 | 1. 04429 
60 1.04720 | 1.05011 | 1.05302 | 1.05592 | 1.05883 | 1.06174 
61 1.06465 | 1.06756 | 1.07047 | 1.07338 | 1.07629 | 1.07920 
62 1.08210 | 1.08501 | 1.08792 | 1.09083 | 1.09374 1.09665 
63 1.09956 | 1.10247 | 1.10538 | 1.10828 | 1.11119 1.11410 
64 1.11701 | 1.11992 | 1.12283 | 1.12574 | 1.12865 | 1.13156 
65 1.13446 | 1.13737 | 1.14028 | 1.14819 | 1.14610 | 1.14901 
66 1.15192 | 1.15483 | 1.15774 | 1.16064 | 1.16355 | 1.16646 
67 1.16937 | 1.17228 | 1.17519 | 1.17810 | 1.18101 | 1.18392 
68 1.18682 | 1.18973 | 1.19264 | 1.19555 | 1.19846 | 1.20137 
69 1.20428 | 1.20719 | 1.21009 | 1.21300 | 1.21591 | 1.21882 
70 1.22173 | 1.22464 | 1.22755 | 1.23046 | 1.23337 | 1.23627 
71 1.23918 | 1.24209 | 1.24500 | 1.24791 | 1.25082 | 1.253873 
72 1.25664 | 1.25955 | 1.26245 | 1.26536 | 1.26827 | 1.27118 
73 1.27409 | 1.27700 | 1.27991 | 1.28282 | 1.28573 | 1.28863 
74 1.29154 | 1.29445 | 1.29736 | 1.30027 | 1.30318 | 1.30609 
75 1.30900 | 1.31191 | 1.31481 | 1.31772 | 1.32063 | 1.32354 
76 1.32645 | 1.32936 | 1.33227 | 1.33518 | 1.33809 | 1.34099 
77 1.34390 | 1.34681 | 1.34972 | 1.35263 | 1.35554 | 1.35845 
78 1.36136 | 1.36427 | 1.36717 | 1.37008 | 1.37299 | 1.37590 
79 1 37881 | 1.38172 | 1.38463 | 1.38754 | 1.39045 | 1.39335 
80 1.39626 | 1.39917 | 1.40208 | 1.40499 | 1.40790 | 1.41081 
81 1.41372 | 1.41663 | 1.41953 | 1.42244 | 1.42535 | 1.42826 
82 1.43117 | 1.43408 | 1.43699 | 1.43990 | 1.44281 | 1.44571 
83 1.44862 | 1.45153 | 1.45444 | 1.45735 | 1.46026 | 1.46317 
84 1.46608 | 1.46899 | 1.47189 | 1.47480 | 1.47771 | 1.48062 
85 1.48353 | 1.48644 | 1.48935 | 1.49226 | 1.49517 | 1.49807 
86 1.50098 | 1.50389 | 1.50680 | 1.50971 | 1.51262 | 1.51553 
87 1.51844 | 1.52135 | 1.52425 | 1.52716 | 1.53007 | 1.53298 
88 1.53589 | 1.53880 | 1.54171 | 1.54462 | 1.54753 | 1.55043 
89 1.55334 | 1.55625 | 1.55916 | 1.56207 | 1.56498 | 1.56789 
90 1.57080 | 1.57371 | 1.57661 | 1.57952 | 1.58243 | 1.58534 
91 1.58825 | 1.59116 | 1.59407 | 1.59698 | 1.59989 | 1.60279 
92 1.60570 | 1.60861 | 1.61152 | 1.61443 | 1.61734 | 1.62025 
93 1.62316 | 1.62607 | 1.62897 | 1.63188 | 1.63479 | 1.63770 
94 1.64061 | 1.64352 | 1.64643 | 1.64934 | 1.65225 | 1.66515 
95 165806 | 1.66097 | 1.66388 | 1.66679 | 1.66970 | 1.67261 
96 1.67552 | 1.67842 | 1.68133 | 1.68424 | 1.68715 | 1.69006 
97 1.69297 | 1.69588 | 1.69879 | 1.70170 | 1.70460 | 1.70751 
98 1.71042 | 1.71333 | 1.71624 | 1.71915 | 1.72206 | 1.72497 
99 1.72788 | 1.73078 | 1.73369 | 1.73660 | 1.73951 | 1.74242 
100 1.74533 | 1.74824 | 1.75115 | 1.75406 | 1.75696 | 1.75987 
101 1.76278 | 1.76569 | 1.76860 | 1.77151 | 1.77442 | 1.77733 
102 1.738024 | 1.78314 | 1.78605 | 1.78896 | 1.79187 | 1.79478 
103 1.79769 | 1.80060 | 1.80351 | 1.80642 | 1.80932 | 1.81223 
104 1.81514 | 1.81805 | 1.82096 | 1.82387 | 1.82678 | 1.82969 
105 1.83260 | 1.83550 | 1.83841 | 1.84132 | 1.84423 | 1.84714 
106 1.85004 | 1.85296 | 1.85587 | 1.85878 | 1.86168 | 1.86459 
107 1.86750 | 1.87041 | 1.87332 | 1.87623 | 1.87914 | 1.88205 
108 1.88496 | 1.88786 | 1.89077 | 1.89368 | 1.89659 | 1.89950 
109 1.90241 | 1.90532 | 1.90823 | 1.91114 | 1.91404 | 1.91695 
110 1.91986 | 1.92277 | 1.92568 | 1.92859 | 1.93150 | 1.9344) 
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DEGREES—RADIANS (Concluded) 


Deg. Radians 








1.57080 


1.95477 
1.97222 
1.98968 
2.00713 
2.02458 
2.04204 
2.05949 
2.07694 
2.09440 
2.11185 
2.12930 
2.14676 
2.16421 
2.18166 
2.19911 
2.21657 
2.23402 
2.25147 
2.26893 
2.28638 
2.30383 
2.32129 
2.33874 
2.35619 
2.37365 
2.39110 
2.40855 
2.42601 
2.44346 
2.46091 
2.47837 
2.49582 
2.51327 
2.53073 
2.54818 
2.56563 
2.58309 
2.60054 
2.61799 
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Radians 


2.61799 
2.63545 
2.65290 
2.67035 
2.68781 
2.70526 
2.72271 
2.74017 
2.75762 
2.77507 
2.79253 
2.80998 
2.82743 
2.84489 
2.86234 
2.87979 
2.89725 
2.91470 
2.93215 
2.94961 
2.96706 
2.98451 
3.00197 
3.01942 
3.03687 
3.05433 
3.07178 
3.08923 
3.10669 
3.12414 
3.14159 
3.31613 
3.49066 
3.66519 
3.83972 
4.01426 
4 18879 
4.36332 
4.53786 
4.71239 
4.88692 
5.06145 
5.23599 
5.41052 
5.58505 
5.75959 
5.93412 
6.10865 
6.28319 
6.45772 
6.63225 
6.80678 
6.98132 
7.15585 
7.33038 
7.50492 
7.67945 
7.85398 
8.02851 
8.20305 
8.37758 
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00001 
00001 


00003 
00004 
00004 
00005 
00005 
00006 
00006 
00007 
00007 


Radians Sec. Radians 
0. 0 0.00000 
0.00029 1 0.00000 
0.00058 2 0. 
0.00087 3 0. 
0.00116 4 0.00002 
0.00145 5 0.00002 
0.00175 6 0.00003 
0.00204 7 0. 
0.00233 8 0. 
0.00262 9 0. 
0.00291 10 0. 
0.00320 } 11 0. 
0.00349 12 0. 
0.00378 13 0. 
0.00407 14 0. 
0.00436 15 0. 
0.00465 16 0. 
0.00495 17 0. 
0.00524 18 0. 
0.00553 19 0. 
0.00582 20 OF 
0.00611 21 0. 
0.00640 22 0. 
0 00669 23 OF 
0.00698 24 0. 
0.00727 25 0. 
0.00756 26 QO. 
0.00785 27 0. 
0.00814 28 0. 
0.00844 29 OF 
0.00873 30 0. 
0.00902 31 0. 
0.00931 32 0. 
0.00960 33 0. 
0.00989 34 0. 
0.01018 35 0. 
0.01047 36 OF 
0.01076 || 37 0. 
0.01105 | 38 0. 
0.01134 | 39 0. 
0.01164 | 40 0. 
0.01193 | 41 0. 
0.01222 | 42 0. 
0.01251 | 43 0. 
0.01280 | 44 0. 
0.01309 | 45 0. 
0.01338 46 0. 
0.01367 AZ 0. 
0.01396 | 48 0. 
0.01425 49 0. 
0.01454 50 0. 
0.01484 | 51 0. 
0.04513 | S2 0. 
0.01542 53 0. 
0.01571 54 0. 
0.01600 55 0. 
0.01629 56 0. 
0.01658 57 Ws 
0.01687 58 0. 
0.01716 59 0.00029 
0.01745 60 0.00029 


decimal fractions into radians. 


DEGREES AND DECIMAL FRACTIONS 
TO RADIANS 


The table below facilitates conversion of an angle expressed in degrees and 


equivalents, successively, of 20°, 5°, 0°.7, 0°.08 and add. 




















To convert 25.78 into radians, find the 






































Deg.} Radians|| Deg.} Radians| Deg.) Radians| Deg.| Radians| Deg.| Radians 
10 |0.174533 1 |0.017453) 0.1 |0.001745)0.01 |0.000175/0.001|0.000017 
20 |0.349066) 2 -034907) .2 | .003491] .02 | .000349] .002) .000035) 
30 0.523599] 3 | .052360) .3 | .005236] .03 | .000524] .003] .000052) 
40 |0.698132) 4 .069813] .4 | .006981] .04 | .000698] .004] .000070 
50 |0.872665) 5 | .087266]/ .5 | .008727] .05 | .000873]| .005] .000087 
60 |1.047198] 6 .104720) .6 | .010472] .06 | .001047| .006} .000105 
70 i1,.221730)) .7 .122173) .7 | .012217] .07 | .001222] .007) .000122 
80 |1.3896263] 8 -139626]) .8 | .013963] .08 | .001396} .008] .000140; 
90 |1.570796] 9 -157080] .9 | .015708] .69 | .001571! .009| .000157 
RADIANS—DEGREES 
Radians Degrees |Radians Degrees |Radians|} Degrees ||[Radians Degrees 
1 57.2958) 0.1 5.7296] 0.01 | 0.5730 | 0.001 | 0.0573 
2 114.5916 2 11.4592 .02 | 1.1459 002 . 1146 
3 171.8873 3 ‘ 1.7189 . 003 .1719 
4 229.1831 4 2.2918 .004 . 2292 
5 286.4789 25 2.8648 .005 . 2865 
6 343.7747 .6 3.4377 .006 .3438 
7 401.0705 NG 4.0107 .007 -4011 
8 458.3662) .8 4.5837 .008 . 4584 
9 515.6620) 9 5.1566 .009 5157 
10 572.9578) 1.0 5. .5730 
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RADIANS—DEGREES 











Multiples and Fractions of  Radians 






































20 1 20 
30 2 00 
40 2 40 
50 3 20 
60 4 00 
70 4 40 
80 5 20 
90 6 00 
100 6 40 
200 13 20 
300 20 00 
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00 8 0.53 
O07 9 0.60 
13 10 0.67 
20 20 1.33 
27 30 2.00 
33 40 2.67 
40 50 3.33 
47 60 4.00 











MINUTES AND SECONDS TO DECIMAL PARTS OF A 
DEGREE 





MINUTES AND SECONDS TO | DECIMAL PARTS OF A DEGREE TO 





DECIMAL PARTS OF A DEG. MINUTES AND SECONDS 
Min. Degrees 
0 0.00000 0 
1 -01667 0 
2 .03333 1 
3 05 1 
4 . 06667 2 
5 - 08333 3 
6 .10 3 
7 . 11667 4 
8 . 18333 4 
9 15 5 
10 0.16667 6 
11 - 18333 6 
12 -20 7 
13 - 21667 7 
14 . 23333 8 
15 -25 9 
16 - 26667 9 
17 . 28333 
18 -30 
19 - 31667 
20 0.33333 
21 .35 
22 - 36667 
23 . 38333 
24 .40 
25 . 41667 
26 . 43333 
27 45 
28 - 46667 
29 . 48333 
30 0.50 
31 .51667 
32 . 53333 
33 .55 
34 - 56667 
35 . 58333 
36 .60 
37 - 61667 
38 . 63333 
39 -65 
40 0.66667 
41 . 68333 
42 -70 
43 . 71667 
44 . 73333 
45 -75 Sec. 
46 . 76667 0.0 
47 . 78333 3.6 
48 .80 72 
49 . 81667 10.8 
60 0.83333 14.4 
51 .85 18. 
52 . 86667 21.6 
53 . 88333 25.2 
54 -90 28.8 
55 . 91667 32.4 
56 - 93333 36. 
57 .95 ‘ 
58 . 96667 01611 
59 - 98333 .01639 
60 1.00 ©.01667 


NUMERICAL TABLES 
Reciprocals, Circumference and Area of Circles 


As a matter of convenience, the values of 1000 X (1/n) are given in the table. 
obtain the actual value of the reciprocal, shift the decimal point three places to the 


To 


Circumferences and areas of circles are given for the values of 2 as the diameter. 





left. 
1 Circum- Area 
n 4000- ference an? n 
n ™m 4 
0 20 0.000000 . 0000000] 50 
1 |1000.000 3.141593 . 7853982) 51 
2] 500.0000 6.283185 3.141593 52 
3] 333.3333 9.424778 7.068583 53 
4] 250.0000 | 12.56637 12.56637 54 
5 | 200.0000 | 15.70796 19.63495 55 
6| 166.6667 | 18.84956 28. 27433 56 
7| 142.8571 | 21.99115 38.48451 57 
8] 125.0000 | 25.13274 50.26548 58 
9] 111.1111 | 28.274383 63 .61725 59 
10; 100.0000 | 31.41593 78. 53982 60 
1) 90.90909|} 34.55752 95.03318 61 
12 83 .33333] 37.69911 | 113.0973 62 
13 76.92308] 40.84070 | 132.7323 63 
14 71.42857| 43.98230 | 153.9380 64 
15 66 .66667| 47.12389 | 176.7146 65 
16 62.50000} 50.26548 | 201.0619 66 
17 58.82353| 53.40708 | 226.9801 67 
18 55.55556| 56.54867 | 254.4690 68 
19 52.63158] 59.69026 | 283.5287 69 
20 50.00000} 62.83185 | 314.1593 70 
21 47 .61905| 65.97345 | 346.3606 71 
22 45.45455|) 69.11504 | 380.1327 72 
23 43.47826| 72.25663 | 415.4756 73 
24 41.66667| 75.39822 | 452.3893 74 
25 40.00000) 78.53982 | 490.8739 75 
26 38.46154| 81.68141 | 530.9292 76 
27 37 .03704) 84.82300 | 572.5553 77 
28 35.71429| 87.96459 | 615.7522 78 
29 34.48276| 91.10619 | 660.5199 79 
30] 33.33333] 94.24778 | 706.8583 80 
31 32.25806| 97.38937 | 754.7676 81 
32 31.25000)100. 5310 804.2477 82 
33] 30.30303/103 .6726 855.2986 83 
34] 29.41176)106. 8142 907 .9203 84 
35] 28.57143/109.9557 962.1128 85 
36 27.77778|113.0973 |1017.876 86 
37 27 .02703)116.2389 {1075.210 87 
38 26.31579)119.3805 |1134.115 88 
39 25.64103/122.5221 |1194.591 89 
40 25.00000|125.6637 |1256.637 90 
41 24.39024/128.8053 |1320.254 91 
42 23 .80952/131.9469 |1385.442 92 
43 23 .25581/135.0885 |1452.201 93 
44) 22.72727|138.2301 |1520.531 94 
45 | 22.22222)141.3717 |1590.431 95 
46 21.73913)144.5133 |1661.903 96 
47| 21.27660)147.6549 |1734.945 97 
48 20.83333/150.7964 |1809.557 98 
49 20.40816/153.9380 |1885.741 | 99 
50 20.00000!1157.0796 |1963.495 || 100 











ll 
1000-— 


20.00000 

19. 
19. 
18. 


18. 


18. 
17. 
17. 
17. 
16. 


16. 
16. 
16. 
15. 
15. 


- 38462 
. 15152 
- 92537 
4.70588 
-49275 


. 28571 
- 08451 
. 88889 
- 69863 
- 51351 


- 33333 
- 15789 
- 98701 
- 82051 
- 65823 


. 50000 
- 34568 


n 


60784 
23077 
86792 
51852 


18182 


94915 


66667 
39344 
12903 
87302 
62500 


Circum- 
ference 
™ 


157 .0796 
160. 
163. 
166. 


169. 


172. 
175. 
179. 
182. 
185. 


188. 
191. 
194. 
197. 
201. 


204. 
207. 
210. 
213. 
216. 


219. 
223. 
226. 
-3363 
-4779 


-6194 


2212 
3628 
5044 
6460 


7876 
9292 
0708 
2124 
3540 


4956 
6372 
7787 
9203 
0619 


2035 
3451 
4867 
6283 
7699 


9115 
0531 
1947 


Area 
an? 


4 


2123. 


2206. 
2290. 


2375. 
2463. 


2551. 
2642. 
2733. 


2827. 
2922. 
3019. 
3117. 


3216. 


3318, 
3421, 
3525. 
3631. 


3739. 


3848. 
3959. 


4071. 
4185. 


4300. 


4417, 
4536. 
4656. 
4778. 
4901. 


5026. 
5152, 
5281. 
5410. 
5541. 


5674. 


1963. 
2042. 


495 
821 
717 
183 
221 


829 
009 
759 
079 
972 


433 
467 


RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 













(Continued) 
1 Circum- Area 1 Circum- Area 
n 1000- ference mn? n 1000- ference mn? 
™m 4 n Tm 4 













471.2389 | 17671.46 





314.1593 7853.982 || 150| 6.666 667 



































100 

101} 9.900 990) 317.3009 8011.847 |) 151 474.3805 | 17907.86 
102] 9.803 922) 320.4425 8171.282 || 152 477.5221 | 18145.84 
103} 9.708 738) 323.5840 8332.289 || 153 480.6637 | 18385.39 
104) 9.615 885) 326.7256 8494. 867 || 154 483.8053 | 18626.50 
105} 9.523 810) 329.8672 8659.015 || 155 486.9469 | 18869.19 
106} 9.433 962) 333.0088 8824.734 || 156 490.0885 | 19113.45 
107| 9.345 794) 336.1504 8992 .024 || 157 493.2300 | 19359.28 
108} 9.259 259) 339.2920 9160. 884 || 158 496.3716 | 19606.68 
109} 9.174 812} 342.4336 9331.316 || 159 499.5132 | 19855.65 
110 090 909} 345.5752 9503.318 || 160 502.6548 | 20106.19 
al 009 009] 348.7168 9676.891 | 161 505.7964 | 20358.31 
112 928 571) 351.8584 9852.035 || 162 508.9380 | 20611.99 
113} 8.849 558} 355.0000 10028.75 || 163 512.0796 | 20867.24 
114) 8.771 930} 358.1416 10207.03 || 164 515.2212 | 21124.07 
115) 8.695 652) 361.2832 10386.89 | 165 518.3628 | 21382.46 
116} 8.620 690} 364.4247 10568.32 || 166 521.5044 | 21642.43 
117) 8.547 009} 367.5663 10751.32 || 167 524.6460 | 21903.97 
118} 8.474 576} 370.7079 10935.88 | 168 527.7876 | 22167.08 
119} 8.403 361) 373.8495 11122.02 | 169 530.9292 | 22431.76 
120} 8.333 333] 376.9911 11309.73 170 534.0708 | 22698.01 
121) 8.264 463) 380.1327 11499.01 }171 537.2123 | 22965.83 
122} 8.196 721} 383.2743 11689.87 ||172 540.3539 | 23235.22 
122} 8.130 081} 386.4159 11882.29 |173 543.4955 | 23506.18 
124 064 516) 389.5575 12076.28 | 174 546.6371 | 23778.71 
125 000 000} 392.6991 12271.85 175 549.7787 | 24052.82 
126 395.8407 12468.98 || 176 552.9203 | 24328.49 
127| 7.874 016} 398.9823 12667.69 || 177 556.0619 | 24605.74 
128 812 500) 402.1239 12867.96 || 178 559.2035 | 24884.56 


.751 938) 405.2655 13069.81 ||179 562.3451 | 25164.94 











130) 7.692 308} 408.4070 13273.23 || 180 565.4867 | 25446.90 
131} 7.633 588] 411.5486 13478.22 | 181 568.6283 | 25730.43 
132] 7.575 758) 414.6902 13684.78 | 182 571.7699 | 26015.53 
133| 7.518 797} 417.8318 13892. 574.9115 | 26302.20 



























134) 7,462 687} 420.9734 578.0530 | 26590.44 
135) 7.407 407} 424.1150 581.1946 | 26880.25 
136} 7.352 941) 427.2566 584.3362 | 27171.63 
137| 7.299 270] 430.3982 587.4778 | 27464.59 
138] 7.246 877| 433.5398 590.6194 | 27759.11 
139} 7.194 245) 436.6814 593.7610 | 28055.21 
140) 7.142 857| 439.8230 596.9026 | 28352.87 
141) 7.092 199) 442.9646 600.0442 | 28652.11 
142 042 254) 446.1062 603.1858 | 28952.92 
143) 6.993 007} 449.2477 606.3274 | 29255.30 
144) 6.944 444) 452.3893 609.4690 | 29559.25 
145) 6.896 552! 455.5309 612.6106 | 29864.77 
146) 6.849 315) 458.6725 615.7522 | 30171.86 
147|) 6.802 721| 461.8141 618.8938 | 30480.52 
148) 6.756 757| 464.9557 622.0353 | 30790.75 
149) 6.711 409] 468.0973 625.1769 | 31102.55 


DP AROOD BRONNN NNNNN NNNNS NNNNO 01000000 MWMMWOMM MHMHDH HNHNHOS ODOO 
© 
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Co CLOLONOVOU CLONER OUOU — OLOTOU OW OT HUH UH ANOAAT AMAIA ANIRMD ASAMRAMW ARRADM AWBAAD 


471.2389 628.3185 | 31415.93 
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(Continued) 
= Circum- Area Area 
1000- ference an? n xn? 
7m 4 4 

5.000 628.3185 31415.93 || 250} 4. 49087 .39 
4.975 631.4601 31730.87 | 251] 3. 49480 . 87 
4.950 634.6017 32047.39 ||252] 3. 49875 .92 
4.926 637.7433 32365.47 || 253] 3. 50272.55 
4.901 640.8849 32685.13 || 254] 3. 50670.75 
4.878 644.0265 33006.36 {1255} 3. 51070.52 
4.854 647.1681 33329.16 | 256] 3. 51471.85 
4.830 650.3097 33653.53 || 257] 3. 51874.76 
4.807 653.4513 33979.47 || 258] 3. 52279 .24 
4.734 656.5929 34306.98 || 259] 3. 52685. 29 
4.761 659.7345 34636.06 | 260) 3. 53092. 92 
4.739 662.8760 34966.71 || 261) 3. 53502.11 
4.716 666.0176 35298. 262 | 3. 53912.87 
263 | 3. 54325 .21 

264) 3. 54739. 11 

265 | 3. 55154.59 

266 | 3. 55571.63 

267 | 3. 55990. 25 

268 | 3. 56416. 44 

269 | 3. 56832 .20 

270) 3. 57255.53 

271] 3. 57680. 43 

272| 3. 58106 .90 

273 | 3. 58534 .94 

274] 3. 58964. 55 

275 | 3. 59395.74 

276] 3. 59828. 49 

277 | 3. 60262. 82 

278 | 3. 60698. 71 

279) 3. 61136.18 

280) 3. 61575. 22 

281) 3. 62015. 82 

282] 3. 62458. 00 

283 | 3. 62901.75 

284} 3. 63347 . 07 

285 | 3. 63793 . 97 

286 | 3. 64242. 43 

287 | 3. 64692. 46 

288 | 3. 65144.07 

289 | 3. 65597 .24 

290 | 3. 66051.99 

291] 3. 66508 .30 

292] 3. 66966 .19 

293 | 3. 67425 .65 

294] 3. 67886 .68 

295 | 3. 68349 . 28 

296 | 3. 68813 .45 

297 | 3. 69279 .19 

298 | 3. 69746 .50 

299 | 3. 70215.38 

49087 .39 3. 70685 . 83 


== 
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(Continued) 
1 Cireum- Area 1 Circum- Area 
n 1000— ference mm? n 1000— ference mn? 
m mn 4 n ™m 4 

300 | 3.333 333] 942.4778] 70685.83 || 350 | 2.857 143] 1099.557 96211 .28 
301 | 3.322 259) 945.6194} 71157.86 | 351 | 2.849 003] 1102.699 96761.84 
302 | 3.311 258) 948.7610] 71631.45 | 352 | 2.840 909] 1105.841 97313 .97 
303 | 3.300 330] 951.9026] 72106.62 | 353 | 2.832 861] 1108.982 97867 .68 
304 | 3.289 474) 955.0442] 72583.36 || 354 | 2.824 859] 1112.124 98422 .96 
305 | 3.278 689] 958.1858) 73061.66 || 355 | 2.816 901] 1115.265 98979.80 
306 | 3.267 974] 961.3274] 73541.54 || 356 | 2.808 989] 1118.407 99538 .22 
307 | 3.257 329] 964.4689] 74022.99 || 357 | 2.801 120] 1121.549 |100 098.2 

308 | 3 246 753) 967.6105] 74506.01 || 358 | 2.793 296] 1124.690 |100 659.8 

309 | 3.236 246) 970.7521] 74990.60 || 359 | 2.785 515] 1127.832 |101 222.9 

310 | 3.225 806] 973.8937] 75476.76 || 360 | 2.777 778| 1130.973 |101 787.6 

311 | 3.215 434) 977.0353] 75964.50 || 361 | 2.770 083] 1134.115 |102 353.9 

312] 3.205 128) 980.1769] 76453.80 || 362 | 2.762 431] 1137.257 |102 921.7 

313 | 3.194 888) 983.3185] 76944.67 || 363 | 2.754 821] 1140.398 |103 491.1 

314) 3.184 713) 986.4601] 77437.12 || 364 | 2.747 253] 1143.540 |104 062.1 

315 | 3.174 603) 989.6017] 77931.13 || 365 | 2.739 726] 1146.681 |104 634.7 

316 | 3.164 557| 992.7433] 78426.72 || 366 | 2.732 240] 1149.823 |105 208.8 

317 | 3.154 574] 995.8849] 78923.88 | 367 | 2.724 796] 1152.965 |105 784.5 

318} 3.144 654) 999.0265] 79422.60 || 368 | 2.717 391| 1156.106 |106 361.8 

319] 3.134 796) 1002.168 | 79922.90 || 369 | 2.710 027] 1159.248 |106 940.6 

320 | 3.125 000) 1005.310 | 80424.77 || 370 | 2.702 703] 1162.389 |107 521.0 

321) 3.115 265) 1008.451 | 80928.21 || 371 | 2.695 418] 1165.531 |108 ‘103.0 

322 3.105 590] 1011.593 | 81433.22 | 372 | 2.688 172] 1168.672 |108 686.5 

323 | 3.095 975) 1014.734 | 81939.80 || 373 | 2.680 965] 1171.814 109 271.7 

324 | 3.086 420) 1017.876 | 824#7.96 || 374 | 2.673 797] 1174 956 |109 858.4 

325 | 3.076 923] 1021.018 | 82957.68 || 375 | 2.666 667] 1178.097 |110 446.6 

326 | 3.067 485) 1024.159 | 83468.98 || 376 | 2.659 574] 1181. 239 111 036.5 

327 | 3.058 104] 1027.301 | 83981.84 || 377 | 2.652 520] 1184.380 111 627.9 

328 | 3.048.780) 1030.442 | 84496.28 || 378 | 2.645 503] 1187 522 |112 220.8 

329 | 3.039 514] 1033.584 | 85012.28 || 379 | 2.638 522] 1190.664 112 815.4 

330 | 3.030 303] 1036.726 | 85529.86 || 380 | 2.631 579] 1193 805 |113 411.5 

331} 3.021 148] 1039.867 | 86049.01 || 381 | 2.624 672] 1196 947 |114 009.2 

332 | 3.012 048] 1043.009 | 86569.73 || 382 | 2.617 801] 1200 088 |114 608.4 

333 | 3.003 003} 1046.150 | 87092.02 || 383 | 2.610 966] 1203.230 |115 209.3 

334 | 2.994 012] 1049.292 | 87615.88 || 384 | 2.604 167] 1206.372 115 811.7 

335 | 2,985 075) 1052.434 | 88141.31 | 385 | 2.597 403] 1209.513 116 415.6 

336 | 2.976 190] 1055.575 | 88668.31 || 386 | 2.590 674] 1212 655 117 021.2 

337 | 2.967 359] 1058.717 | 89196.88 || 387 | 2.583 979] 1215.796 |117 628.3 

338 | 2.958 580} 1061.858 | 89727.03 || 388 | 2.577.320] 1218.938 118 237.0 

339 | 2.949 853] 1065.000 | 90258.74 || 389 | 2.570 694| 1222.080 118 847.2 

340 | 2.941 176] 1068.142 | 90792.03 || 390 | 2.564 103] 1225.221 119 459.1 

341) 2.932 551} 1071.283 | 91326.88 | 391 | 2.557 545] 1228.363 |120 072.5 

342 | 2.923 977] 1074.425 | 91863.31 || 392 | 2.551 020] 1231.504 {120 687.4 

343 | 2.915 452} 1077.566 | 92401.31 || 393 | 2.544 529] 1234.646 |121 304.0 

344 2.906 977| 1080.708 | 92940.88 || 394 | 2.538.071] 1237.788 |121 922.1 

345 | 2.898 551] 1083.849 | 93482.02 || 395 | 2.531 646] 1240.929. |122 541.7 

346 | 2.890 173] 1086.991 | 94024.73 | 396 | 2.525.253] 1244.071 |123 163.0 

347 | 2.881 844} 1090.133 | 94569.01 || 397 | 2.518.892] 1247.212 |123 785.8 

348 | 2.873 563) 1093.274 | 95114.86 || 398 | 2.512 563] 1250.354 |124 410.2 

349 | 2.865 330} 1096.416 | 95662.28 | 399 | 2.506 266] 1253.495 |125 036.2 

350 | 2.857 143) 1099.557 | 96211.28 || 400 | 2.500 000] 1256.637 |125 663.7 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 


1 
n 1000— 
n 
400} 2.500 000 
401} 2.493 766 
402} 2.487 562 
403} 2.481 390 
404; 2.475 248 
405} 2.469 136 
406} 2.463 054 
407) 2.457 002 
408] 2.450 980 
409} 2.444 988 
410; 2.439 024 
411} 2.433 090 
412) 2.427 184 
413] 2.421 308 
414) 2.415 459 
415) 2.409 639 
416} 2.403 846 
417} 2.398 082 
418] 2.392 344 
419} 2.386 635 
420) 2.380 952 
421) 2.375 297 
422) 2.369 668 
423] 2.364 066 
424) 2.358 491 
425] 2.352 941 
426} 2.347 418 
427) 2.341 920 
428) 2.336 449 
429) 2.331 002 
430) 2.325 581 
431} 2.320 186 
432} 2.314 815 
433] 2.309 469 
434) 2.304 147 
435) 2.298 851 
436] 2.293 578 
437} 2.288 330 
438) 2.283 105 
439) 2.277 904 
440) 2.272 727 
441| 2.267 574 
442) 2.262 443 
443] 2.257 336 
444) 2.252 252 
2. 
‘2. 
2. 
2. 
2. 
2. 





Circum- 
ference 
7m 


Circum- 
ference 
7m 


a eee, 


1398.009 
1401,150 
1404, 292 
1407 .434 
1410.575 


1413.717 





(Continued) 

Area L 
an? 1000- 

4 n 
125 663.7 |450| 2.222 222 
126 292.8 451 | 2.217 295 
126 923,5 /452] 2.212 3389 
127 555.7 | 453 | 2.207 506 
128 189.5 ez 2,202 643 
128 $24.9 ||455]| 2.197 802 
129 461.9 ||456] 2,192 982 
130 100.4 ||457] 2.188 184 
130 740.5 |/458} 2.183 406 
131 382.2 | 459 | 2,178 649 
132 025.4 ||460| 2.173 913 
132 670.2 ||461 | 2.169 197 
133 316.6 ||462| 2.164 502 
133 964.6 ||463 | 2.159 827 
134 614.1 || 464 | 2.155 172 
135 265,2 ||465] 2.150 538 
135 917,9 ||466| 2.145 923 
136 572,1 ||467| 2.141 328 
137 227.9 ||468! 2.136 752 
137 885.3 || 469] 2.132 196 
138 544.2 470] 2.127 660 
139 204.8 471} 2.123 142 
139 866.8 | 472} 2,118 644 
140 530.5 ||473 } 2,114 165 
141 195.7 || 474] 2.109 705 
141 862,5 | 475 | 2,105 263 
142 530.9 | 476] 2,100 840 
143 200.9 | 477] 2.096 436 
143 872.4 ||478| 2.092 050 
144 545.5 ||479 | 2.087 683 
145 220.1 | 480] 2.083 333 
145 896.3 | 481] 2.079 002 
146 574.1 | 482] 2.074 689 
147 253.5 || 483] 2.070 393 
147 934.5 ||484] 2.066 116 
148 617.0 | 485] 2.061 856 
149 301.0 ||486| 2.057 613 
149 986.7 | 487 | 2.053 388 
150 673.9 | 488] 2.049 180 
151 862.7 || 489] 2.044 990 
152 053.1 ||490] 2.040 816 
152 745.0 || 491] 2.036 660 
153 438.5 || 492] 2.032 520 
154 133.6 ||493 | 2.028 398 
154 830.3 || 494] 2.024 291 
155 528.5 || 495] 2.020 202 
156 228.3 | 496] 2.016 129 
156 929.6 ||497 | 2.012 072 
157 632.6 ||498| 2.008 032 
158 337.1 || 499 | 2.004 008 
159 043.1 ||500] 2.000 000 


1429. 425 
1432, 566 
1435.708 
1438, 849 
1441,991 


1445.133 
1448, 274 


| 1451.416 


1454, 557 
1457, 699 


1460. 841 
1463.982 
1467.124 
1470. 265 
1473 .407 


1476. 549 
1479.690 
1482. 832 
1485.973 
1489.115 


1492. 257 
1495.398 
1498.540 
1601 .681 
1604, 823 


1507 .964 
1511.106 
1514.248 
1517 .389 
1520.531 


1523 .672 
1526.814 
1529 .956 
1533 .097 
1536 ,239 


1539.380 
1542 .622 
1545.664 
1548.805 
1551.947 


1555.088 
1558 .230 
1561 .372 
1564.513 
1567 .655 


1570.796 


196 349.5 
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(Continued) 
1 Circum- Area 1 Circum- Area 
1000- ference an? n 1000-— ference 7? 

n ™m 4 n Tm 4 
2.000 000) 1570.796 196 349.5 ||550{/ 1.818 182) 1727.876 | 237 582.9 
1.996 008} 1573.938 197 135.7 ||551 | 1.814 882] 1731.018 | 238 447.7 
1.992 032) 1577.080 197 923.5 552] 1.811 594] 1734.159 | 239 314.0 
1.988 072 .221 712.8 553 | 1.808 318] 1737.301 | 240 181.8 
1.984 127 7 || 554] 1.805 054] 1740.442 | 241 051.3 
1.980 198 2 555} 1.801 802) 1743.584 | 241 922.3 
1.976 285 2 556] 1.798 561) 1746.726 | 242 794.8 
1.972 387 8 | 557 | 1.795 332] 1749.867 | 243 669.0 
1.968 504 0 || 558] 1.792 115) 1753.009 | 244 544.7 
1.964 637 7 ||55S) 1.788 909) 1756.150 | 245 422.0 
1.960 784 1 |560| 1.785 714] 1759.292 | 246 300.9 
1.956 947 0 | 561] 1.782 531) 1762.483 | 247 181.3 
1.953 125 4 ||562| 1.779 359] 1765.575 | 248 063.3 
1.949 318 4 563 | 1.776 199] 1768.717 | 248 946.9 
1.945 525 1 | 564) 1.773 050) 1771.858 | 249 832.0 
1.941 748 2 565 | 1.769 912] 1775.000 | 250 718.7 
1.937 984 0 || 566 | 1.766 784) 1778.141 | 251 607.0 
1.934 236 3 || 567 | 1.763 668] 1781.283 | 252 496.9 
1.930 502 2 568 |°1.760 563] 1784.425 | 253 388.3 
1.926 782 6 | 569} 1.757 469) 1787.566 | 254 281.3 

.s 
1.923 077 7 ||570| 1.754 386] 1790.708 | 255 175.9 
1.919 386 3 571] 1.751 313] 1793.849 | 256 072.0 
1.915 709 4 1572] 1.748 252) 1796.991 | 256 969.7 
1.912 046 2 573 | 1.745 201] 1800.133 | 257 869.0 
1.908 397 5 ||574] 1.742 160) 1803.274 | 258 769.8 
1.904 762 4 | 575] 1.739 180) 1806.416 | 259 672.3 
1.901 141 8 ||576 | 1.786 111) 1809.557 | 260 576.3 
1.897 533 8 ||577 | 1.733 102] 1812.699 | 261 481.8 
1.893 939 4/1578] 1.780 104) 1815.841 | 262 389.0 
1.890 359 6 ||579 | 1.727 116| 1818.982 | 263 297.7 
1.886 792 3 580] 1.724 188] 1822.124 | 264 207.9 
1.883 239 7 581] 1.721 170) 1825.265 | 266 119.8 
1.879 699 5 | 582] 1.718 218] 1828.407 | 266 033.2 
1.876 173 0 ||583 ] 1.715 266] 1831.549 | 266 948.2 
1.872 659 0 || 584} 1.712 329] 1834.690 | 267 864.5 
1.869 159 6 | 585 | 1.709 402} 1837.832 | 268 782.9 
1.865 672 8 | 586 | 1.706 485) 1840.973 | 269 702.6 
1.862 197 5 | 587 | 1.703 578) 1844.115 | 270 623.9 
1.858 736 8 || 588] 1.700 680) 1847.256 | 271 546.7 
1.855 288 7 | 589 | 1.697 793} 1850.398 | 272 471.1 
1.851 852 1 || 590 | 1.694 915) 1853.540 | 273 397.1 
1.848 429 1 ||591 | 1.692 047] 1856.681 | 274 324.7 
1.845 018 7 ||592| 1.689 189] 1859.823 | 275 253.8 
1.841 621 9 | 593 | 1.686 341} 1862.964 | 276 184.5 
1.838 235 6 | 594] 1.683 502} 1866.106 | 277 116.7 
1.834 862 9 | 595 | 1.680 672] 1869.248 | 278 050.6 
1.831 502 8 ||596 | 1.677 852) 1872.389 | 278 986.0 
1.828 154 2 11597 | 1.675 042) 1875.531 | 279 923.0 
1.824 818 2 1598] 1.672 241] 1878.672 | 280 861.5 
1.821 494 8 |599 | 1.669 449} 1881.814 | 281 801.6 
1.818 182 9 ||600| 1.666 667| 1884.956 | 282 743.3 








RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 

















































bt WOR ONONH COME NANSH WOWHS BAWAN BAHN ONOSR SHweR ROOD 


(Continued) 
i Circum- Area 1 Circum- Area 
n 1000- ference an? n 1000- ference mn? 
n an 4 n Tm 4 
600] 1.666 667] 1884.956 282 743.3 |}650]| 1.538 462] 2042.035 | 331 830 
601] 1.663 894) 1888.097 283 686.6 |651] 1.536 098] 2045.177 | 332 852 
602} 1.661 130] 1891.239 284 631.4 652 | 1.533 742) 2048.318 | 333 875 
603} 1.658 375) 1894.380 285 577.8 ||653 | 1.531 394] 2051.460 | 334 900 
604) 1.655 629) 1897.522 286 525.8 ||654] 1.529 052) 2054.602 | 335 927 
605} 1.652 893] 1900.664 287 475.4 ||655 | 1.526 718] 2057.743 | 336 955 
606| 1.650 165) 1903.805 288 426.5 ||656 | 1.524 390} 2060.885 | 337 985 
607| 1.647 446] 1906.947 289 379.2 ||657 | 1.522 070} 2064.026 | 339 016 
608} 1.644 737} 1910.088 290 333.4 |658] 1.519 757] 2067.168 | 340 049 
609} 1.642 036) 1913.230 291 289.3 |}659 | 1.517 451] 2070.310 | 341 083 
610} 1.639 344] 1916.372 292 246.7 | 360) 1.515 152] 2073.451 | 342 119 
611] 1.636 661] 1919.513 293 205.6 |}661] 1.512 859) 2076.593 | 343 157 
312) 1.633 987) 1922.655 294 166.2 ||662] 1.510 574] 2079.734 | 344 196 
613] 1.631 321] 1925.796 295 128.3 |663) 1.508 296] 2082.876 | 345 236 
€14| 1.628 664] 1928.938 296 092.0 ||664 | 1.506 024! 2086.018 | 346 278 
815} 1.626 016) 1932.079 297 057.2 |}665] 1.503 759] 2089.159 | 347 322 
616] 1.623 377] 1935.221 298 024.0 | 666] 1.501 502) 2092.301 | 348 368 
617} 1.620 746) 1938.363 298 992.4 ||667 | 1.499 250) 2095.442 | 349 415 
618] 1.618 123) 1941.504 299 962.4 ||668 | 1.497 006} 2098.584 | 350 463 
619) 1.615 509) 1944.646 300 933.9 |669 | 1.494 768) 2101.725 | 351 513 
620; 1. 301 907.1 || 670; 1.492 537) 2104.867 | 352 565 
621) 1. 302 881.7 ||671 | 1.490 313] 2108.009 | 353 618 
622] 1. 303 858.0 672] 1.488 095] 2111.150 | 354 673 
623] 1. 304 835.8 673 | 1.485 884] 2114.292 | 355 729 
624] 1. 305 815.2 |674] 1.483 680] 2117.433 | 356 787 
625) 1. 306 796.2 |675] 1.481 481] 2120.575 | 357 847 
626] 1. 307 778.7 ||676 | 1.479 290] 2123.717 | 358 908 
627] 1. 308 762.8 ||677 | 1.477 105] 2126.858 | 359 970 
628} 1. 309 748.5 ||678|] 1.474 926] 2130.000 | 361 035 
629) 1. 310 735.7 ||679 | 1.472 754] 2133.141 | 362 100 
630} 1. 311 724.5 | 680] 1.470 588] 2136.283 | 363 168 
631} 1. 312 714.9 ||681 | 1.468 429] 2139.425 | 364 237 
632) 1. 313 706.9 ||682] 1.466 276] 2142.566 | 365 307 
633] 1. 314 700.4 ||683 |} 1.464 129] 2145.708 | 366 379 
634] 1. 315 695.5 |} 684] 1.461 988] 2148.849 | 367 453 
635) 1. 316 692.2 685] 1.459 854) 2151.991 | 368 528 
636} 1. 317 690.4 ||686| 1.457 726] 2155.133 | 369 605 
637} 1. 318 690.2 ||687 | 1.455 604] 2158.274 | 370 683 
638} 1. 319 691.6 |}688] 1.453 488] 2161.416 | 371 763 
639} 1. 320 694.6 ||689 | 1.451 379] 2164.557 | 372 845 
640) 1. 321 699.1 | 690] 1.449 275] 2167.699 | 373 928 
641] 1. 322 705.2 691 | 1.447 178] 2170.841 | 375 012 
642] 1. 323 712.8 ||692] 1.445 087] 2173.982 | 376 098 
643} 1. 324 722.1 |/693| 1.443 001] 2177.124 | 377 186 
644) 1. 325 732.9 ||694 | 1.440 922) 2180.265 | 378 276 
645) 1. 326 745.3 ||695| 1.488 849] 2183.407 | 379 366 
646] 1. 327 759.2 696 | 1.436 782] 2186.548 | 380 459 
647) 1. 328 774.7 ||697 | 1.434 720] 2189.690 | 381 553 
648] 1. 329 791.8 ||698| 1.4382 665] 2192.832 | 382 649 
649] 1. 330 810.5 699 | 1.430 615] 2195.973 | 383 746 
650) 1. 331 830.7 |.700] 1.428 571| 2199.115 | 384 845 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 











(Continued) 
1 Circum- Area 1 | Circum- Area 
n 1000- ference an? n 1000- ! ference an? 
n TM 4 n Tm 4 

700) 1.428 571) 2199.115 384 845.1 750] 1.333 333] 2356.194 | 441 786.5 
701| 1.426 534] 2202.256 385 945.4 751] 1.331 558) 2359.336 | 442 965.3 
702} 1.424 501) 2205.398 387 047.4 ||752| 1.329 787] 2362.478 | 444 145.8 
703] 1.422 475) 2208.540 388 150.8 ||753 | 1.328 021] 2365.619 | 445 327.8 
704) 1.420 455] 2211.681 389 255.9 |754] 1.326 260) 2368.761 | 446 511.4 
705} 1.418 440] 2214.823 390 362.5 |'755| 1.324 503] 2371.902 | 447 696.6 
706} 1.416 431] 2217.964 391 470.7 ||756| 1.322 751] 2375.044 | 448 883.3 
707| 1.414 427) 2221.106 392 580.5 ||757| 1.321 004] 2378.186 | 450 071.6 
708] 1.412 429] 2224.248 393 691.8 ||758| 1.319 261] 2381.327 | 451 261.5 
709) 1.410 437| 2227.389 394 804.7 ||759| 1.317 523] 2384.469 | 452 453.0 
710) 1.408 451} 2230.531 395 919.2 || 760} 1.315 789] 2387.610 | 453 646.0 
711) 1.406 470} 2233.672 397 035.3 ||761 | 1.314 060) 2390.752 | 454 840.6 
712) 1.404 494] 2236.814 398 152.9 ||762| 1.312 336] 2393.894 | 456 036.7 
713] 1.402 525] 2239.956 399 272.1 ||'763| 1.310 616) 2397.035 | 457 234.5 
714] 1.400 560} 2243.097 400 392.8 | 764] 1.308 901) 2400.177 | 458 433.8 
715] 1.398 601] 2246.239 401 515.2 |'765] 1.307 190) 2403.318 | 459 634.6 
716] 1.396 648] 2249.380 402 639.1 |766|] 1.305 483) 2406.460 | 460 837.1 
717) 1.394 700} 2252.522 403 764.6 ||767| 1.303 781| 2409.602 | 462 041.1 
718] 1.392 758) 2255.664 404 891.6 ||768] 1.302 083) 2412.743 | 463 246.7 
719) 1.390 821] 2258.805 406 020.2 ||769| 1.300 390] 2415.885 | 464 453.8 
720) 1.388 889] 2261.947 407 150.4 ||770| 1.298 701] 2419.026 | 465.662.6 
721) 1.386 963] 2265.088 408 282.2 ||771| 1.297 017] 2422.168 | 466 872.9 
722| 1.385 042] 2268.230 409 415.5 ||'772| 1.295 337) 2425.310 | 468 084.4 
723) 1.383 126) 2271.371 410 550.4 ||773 | 1.293 661] 2428.451 | 469 298.2 
724) 1.381 215) 2274.513 411 686.9 ||774| 1.291 990] 2431.593 | 470 513.2 
725) 1.379 310] 2277.655 412 824.9 ||775| 1.290 323] 2434.734 | 471 729.8 
726] 1.377 410| 2280.796 413 964.5 ||776| 1.288 660] 2437.876 | 472 947.9 
727| 1.375 516] 2283.938 415 105.7 ||777 | 1.287 001} 2441.017 | 474 167.6 
728) 1.373 626) 2287.079 416 248.5 ||778|] 1.285 347| 2444.159 | 475 388.9 
729| 1.371 742) 2290.221 417 392.8 ||779| 1.283 697} 2447.301 | 476 611.8 
7130) 1.369 863] 2293.363 418 538.7 780] 1.282 051) 2450.442 | 477.836.2 
731| 1.367 989} 2296.504 419 686.1 ||781 | 1.280 410] 2453.584 | 479 062.2 
732| 1.366 120) 2299.646 420 835.2 ||782| 1.278 772] 2456.725 | 480 289.8 
733) 1.364 256] 2302.787 421 985.8 ||783 | 1.277 139] 2459.867 | 481 519.0 
734| 1.362 398) 2305.929 423 138.0 ||784| 1.275 510) 2463.009 | 482 749.7 
735| 1.360 544] 2309.071 424 291.7 ||785| 1.273 885] 2466.150 | 483 982.0 
736] 1.358 696) 2312.212 425 447.0 ||786 | 1.272 265) 2469.292 | 485 215.8 
737| 1.356 852) 2315.354 426 603.9 ||787 | 1.270 648] 2472.433 | 486 451.3 
738| 1.355 014! 2318.495 427 762.4 ||788} 1.269 036] 2475.575 | 487 688.3 
739| 1.353 180) 2321.637 428 922.4 789 | 1.267 427| 2478.717 | 488 926.9 
740) 1.351 351] 2324.779 430 084.0 ||790| 1.265 823] 2481.858 | 490 167.0 
741] 1.349 528) 2327.920 431 247.2 ||791| 1.264 223) 2485.000 | 491 408.7 
742) 1.347 709} 2331.062 432 412.0 ||792|] 1.262 626) 2488.141 | 492 652.0 
743) 1.345 895) 2334.203 433 578.3 ||793! 1.261 034) 2491.283 | 493 896.8 
744) 1.344 086) 2337.345 434 746.2 ||794| 1.259 446) 2494.425 | 495 143.3 
745) 1.342 282) 2340.487 435 915.6 |795| 1.257 862] 2497.566 | 496 391.3 
746| 1.340 483} 2343.628 437 086.6 ||796| 1.256 281] 2500.708 | 497 640.8 
747) 1.338 688} 2346.770 438 259.2 ||797 | 1.254 705) 2503.849 | 498 892.0 
748) 1.336 898] 2349.911 439 433.4 |'798| 1.253 133] 2506.991 | 500 144.7 
749) 1.335 113] 2353.053 440 609.2 |799] 1.251 564) 2510.133 | 501 399.0 
750) 1.333 333] 2356.194 441 786.5 ||800} 1.250 000) 2513.274 | 502 654.8 





























RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 














2667. 
2670.354 


(Continued) 
Circum- Circum- 
n ference ference 
™m ™m 
800) 1. 2513 .274 8 1. 2670.354 .2 
801; 1. 2516.416 2 HS 2673. nal 
802] 1. 2519. 557 2 aly 2676. Ne 
803) 1. 2522.699 8 a 2679. 8 
804) 1. 2525. 9 a 2682. 4 
805} 1. 2528. .6 iL 2686. aif 
806} 1. 2532. 9 ile 2689. .5 
807| 1. 2535. 8 ike 2692. 9 
808} 1. 2538. 2 al, 2695. 9 
809] 1. 2541. 2 He 2698. A 
810) 1. 2544. Sef tT: .5 
811] 1. 2547. 9 ie 2 
8J2) 1. 2550. .6 i .4 
813) 1. 2554. 8 Li 2 
B14) 1. 2557. W. Ve .6 
815] 1. 2560. eal, als .5 
816) 1. 2563. sal ihe so 
817] 1. 2566. .6 Ue 2 
818) 1. 2569. 8 Bh .8 
819) 1. 2572. 5 a cL 
820] 1. BL ue .8 
821] 1. .6 Ty 2 
822) 1. .0 1 12 
823] 1. .0 ul xf 
824) 1. 5 a .8 
825) 1. .6 Us 5 
826) 1. 3 its ag 
827) 1. .6 ie a4 
828} 1. 4 ik6 9 
829] 1. 8 a .8 
830; 1. 8 Li 3 
831) 1. 3 le 4 
832] 1. .5 iby 1 
833] 1. 3 al lls 3 
834] 1. 2620. A Uy = 
835] 1. 2623. 2 Le 5 
836] 1. 2626. .6 1. .4 
837) 1. 2629. .6 1 9 
838] 1. 2632. ath ale .0 
839) 1. 2635. 333 I if 
840) 1. 2638. 9 ile .9 
841] 1. 2642. 2 le 7 
842] 1. 2645. .0 iy .0 
843] 1. 2648. 4 1 .O 
844) 1. 2651. A iB 5 
845) 1. 2654. 9 ie .6 
846] 1. 2657. .0 aly 530.2 
847| 1. 2660. a7, ile 938.4 
848] 1. 2664. .0 ity, 348.2 
i. 8 ile 
1. alt. 





RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 
(Continued) 
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Circum- 1 Circum- Area 
1000- ference 1000- ference an? 
n Tn 4 n TN 4 

111 111] 2827. 1.052 632] 2984.513 | 708 821.8 
109 878 1.051 525) 2987.655 | 710 314.9 
108 647 1.050 420} 2990.796 | 711 809.5 
107 420 1.049 318) 2993.938 | 713 305.7 
106 195 1.048 218) 2997.079 | 714 803.4 
104 972 1.047 120) 3000.221 | 716 302.8 
103 753 1.046 025] 3003.363 | 717 803.7 
102 536 1.044 932) 3006.504 | 719 306.1 
101 322 1.043 841) 3009.646 | 720 810.2 
100 110 1.042 753] 3012.787 | 722 315.8 
098 901 1.041 667) 3015.929 | 723 822.9 
097 695 1.040 583} 3019.071 | 725 331.7 
096 491 1.039 501) 3022.212 {| 726 842.0 
095 290 1.038 422) 3025.354 | 728 353.9 
094 092 1.037 344) 3028.495 | 729 867.4 
092 896 1.036 269) 3031.637 | 731 382.4 
091 703 1.035 197| 3034.779 | 732 899.0 
090 513 1.034 126) 3037.920 |} 734 417.2 
089 325 1.033 058) 3041.062 | 735 936.9 
088 139 1.031 992) 3044.203 | 737 458.2 
086 957 1.030 928) 3047.345 | 738 981.1 
085 776 1.029 866) 3050.486 | 740 505.6 
084 599 1.028 807| 3053.628 | 742 031.6 
083 424 1.027 749} 3056.770 ' 743 559.2 
082 251 1.026 694] 3059.911 | 745 088.4 
081 081 1.025 641) 3063.053 | 746 619.1 
079 914 1.024 590) 3066.194 | 748 151.4 
078 749 1.023 541) 3069.336 | 749 685.3 
077 586 1.022 495) 3072.478 | 751 220.8 
076 426 1.021 450) 3075.619 | 752 757.8 
075 269 1.020 408} 3078.761 | 754 296.4 
074 114 1.019 368) 3081.902 | 755 836.6 
072 961 1.018 330) 3085.044 | 757 378.3 
071 811 1.017 294| 3088.186 | 758 921.6 
070 664 1.016 260} 3091.327 | 760 466.5 
069 519 1.015 228) 3094.469 | 762 012.9 
068 376 1.014 199} 3097.610 | 763 561.0 
067 236 1.013 171} 3100.752 | 765 110.5 
066 098 1.012 146) 3103.894 | 766 661.7 
064 963 1.011 122) 3107.035 | 768 214.4 
063 830 1.010 101} 3110.177 | 769 768.7 
062 699 1.009 082} 3113.318 | 771 324.6 
061 571 1.008 065) 3116.460 | 772 882.1 
060 445 1.007 049} 3119.602 | 774 441.1 
059 322 1.006 036] 3122.743 | 776 001.7 
058 201 1.005 025) 3125.885 | 777 563.8 
057 082 1.004 016] 3129.026 | 779 127.5 
055 966 1.003 009] 3132.168 | 780 692.8 
054 852 1.002 004) 3135.309 | 782 259.7 
053 741 1.001 001) 3138.451 | 783 828.2 
052 632 d-; 3141.593 | 785 398.2 





Squares, Cubes and Roots 
Roots of numbers other than those given directly may be found by the following relations: 


= a Ena! 1 1 
V 1000 = 10 Vn; N/ 1000 10°V 107: Viv ~ 10V 10 Vin" a 15a 
Vine = 500-V 108, VAT = = 10 VW 10, O00 = Leva 7 100,000 = 
1 
WV 100n 7 ape 07 00, Va =av/ion NV io00" 10) 























3 
Ni n V 100n 
1 1.000 000 1.000 000 | 2.154 435 | 4.641 589 
2 1.414 214 1.259 921 | 2.714 418 | 5.848 035 
3 1.732 051 1.442 250 | 3.107 233 | 6.694 330 
4 2.000 000 1.587 401 | 3.419 952 | 7.368 063 
5 2.236 068 1.709 976 | 3.684 031 | 7.937 005 
6 2.449 ie 3.914 868 | 8.434 327 
7 2.645 1.9 4.121 285 | 8.879 040 
8 2.828 2. 4.308 869 | 9.283 178 
9 3.000 Dy 4.481 405 | 9.654 894 
10 3.162 10.00000 2.154 435 | 4.641 589 | 10.00000 
11 ; 10.48809 2.223 980 | 4.791 420 | 10.32280 
12 ; 10.95445 2.289 428 | 4.932 424 | 10.62659 
13 , 11.40175 2.351 335 | 5.065 797 | 10.91393 
14 b 11.83216 2.410 14% | 5.192 494 | 11.18689 
15 : 1224745 2.466 212 | 5.313 293 | 11.44714 
16 : 12.64911 2.519 842 | 5.428 835 | 11.69607 
17 : 1303840 2.571 282 | 5.539 658 | 11.93483 
18 13.41641 2.620 741 | 5.646 216 | 12.16440 
19 13.78405 2.668 402 | 5.748 897 | 12.38562 
20 : 14.14214 2.714 418 | 5.848 035 | 12.59921 
21 ; 14.49138 2.758 924 | 5.943 922 | 12.90579 
22 : 14.83240 2.802 039 | 6.036 811 | 13.00591 
23 15.16575 2.843 867 | 6.126 926 | 13.20008 
4 15.49193 2.884 499 | 6:214 465 | 13.38866 
25 i 15.81139 2.924 018 | 6.299 605 | 13.57209 
26 ; 16. 12452 2.962 496 | 6.382 504 | 13.75069 
27 : 16.43168 3.000 000 | 6.463 304 | 13.92477 
28 16. 73320 3.036 589 | 6.542 133 | 14.09460 
29 5 | 17.02939 3.072 317 | 6.619 106 | 14.26043 
30 ; 17.32051 3.107 233 | 6.694 330 | 14.42250 
31 : 17. 60682 3.141 381 | 6.767 899 | 14.58100 
32 : 17. 88854 3.174 802 | 6.839 904 | 14.73613 
33 18.16590 3.207 534 | 6.910 423 | 14.88806 
34 5.830 952 | 18.43909 3.239 612 | 6.979 532 | 15.03695 
35 5.916 080 | 18.70829 3.271 066 | 7.047 299 | 15.18294 
36 6.000 000 | 18.97367 3.301 927 | 7.113 787 | 15.32619 
37 6.082 763 | 19.23538 3.332 222 | 7.179 054 | 15.46680 
38 6.164 414 | 19.49359 3.361 975 | 7.243 156 | 15.60491 
39 6.244 998 | 19.74842 3.391 211 | 7.306 144 | 15.74061 
40 6.324 555 | 20.00000 3.419 952 | 7.368 063 | 15.87401 
41 6.403 124 | 20.24846 3.448 217 | 7.428 959 | 16.00521 
42 6.480 741 | 20.49390 3.476 027 | 7.488 872 | 16. 13429 
43 6.557 439 | 20.73644 3.503 398 | 7.547 842 | 16.26133 
44 6.633 250 | 20.97618 3.530 348 | 7.605 905 | 16.38643 
45 6.708 204 | 21.21320 3.556 893 | 7.663 094 | 16.50964 
46 6.782 330 | 21.44761 3.583 048 | 7.719 443 | 16.63103 
47 6.855 655 | 21.67948 3.608 826 | 7.774 980 | 16.75069 
48 6.928 203 | 21.90890 3.634 241 | 7.829 735 | 16.86865 
49 7.000 000 | 22.13594 3.659 306 | 7.883 735 | 16.98499 


50 7.071 068 | 22.36068 y 3.684 031 | 7.937 005 | 17.09976 


——~ 





SQUARES, CUBES AND ROOTS (Continued) 


100n 
7.071 068 | 22.36068 125 000 -684 031 ; 17.09976 
7.141 428 | 22.58318 132 651 -708 430 | 7. 17.21301 
7.211 103 | 22.80351 140 608 .732 511 3 17.32478 
7.280 110 | 23.02173 148 877 -756 286 : 17 .43513 
7.348 469 | 23.23790 157 464 -779 763 2 17.54411 
7.416 198 | 23.45208 166 375 802 952 2 17.65174 
7.483 315 | 23.66432 175 616 825 862 \ 17. 75808 
7.549 834 | 23.87467 185 193 848 501 : 1786316 
7.615 773 | 24.08319 195 112 870 877 17.96702 
7.681 146 | 24.28992 205 379 892 996 18.06969 


7.745 967 | 24.49490 216 000 
7.810 250 | 24.69818 226 981 
7.874 008 | 24.89980 238 328 
7.937 254 | 25.09980 250 047 
8.000 000 | 25.29822 262 144 


8.062 258 | 25.49510 274 625 
2569047 287 496 
25 88436 300 763 
26.07681 314 432 
26 .26785 328 509 


2645751 343 000 
26. 64583 357 911 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 936 497 | 8.480 926 | 18.27160 
3 
4 
4 
4 
a 
4 
4 
4 
4 
26 . 83282 373 248 : 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4, 
4, 
4, 
4. 
4. 
4. 
4, 
4, 


957 892 .527 019 | 18.37091 
979 057 | 8.572 619 | 18.46915 
000 000 | 8.617 739 | 18.56636 


020 726 | 8.662 391 | 18.66256 





914 868 | 8.434 327 |] 18.17121 
041 240 | 8.706 588 | 18.75777 
-061 548 | 8.750 340 | 18.85204 
081 655 | 8.793 659 | 18.94536 


101 566 | 8.836 556 | 19.03778 


121 285 | 8.879 040 | 19.1293¢ 
140 818 | 8.921 121 | 19.21997 
160 168 | 8.962 809 | 19.30979 
179 339 | 9.004 113 | 19.39877 
198 336 | 9.045 042 | 19.48695 


2701851 389 017 | 4. 
.217 163 | 9.085 603 | 19.57434 


2720294 405 224 


27.38613 421 875 
2756810 438 976 
27 . 74887 456 533 
27 .92848 474 552 
28. 10694 493 039 


28 .28427 512 000 
2846050 531 441 
28 . 63564 551 368 
28 .80972 571 787 
28 98275 592 704 


29.15476 614 125 
2932576 636 056 
2949576 658 503 
29. 66479 681 472 
29 83287 704 969 


30.00000 729 000 
30.16621 753 571 


235 824 | 9.125 805 | 19.66095 
254 321 -165 656 | 19.74681 
272 659 -205 164 | 19.83192 
290 840 | 9.244 335 | 19.91632 


308 869 20. 00000 
326 749 : 20.08299 
344 481 359° 20. 16530 
362 071 20 .24694 
379 519 20.32793 


396 830 | 9.472 682 | 20.40828 
414 005 | 9.509 685 | 20.48800 
431 048 | 9.546 403 | 20.56710 
447 960 | 9.582 840 | 20.64560 
464 745 | 9.619 002 | 20.72351 


481 405 20.80084 
497 941 F 20.87789 
30.33150 778 688 514 357 | 9. 20.95379 
30.49590 804 357 530 655 | 9. 2102944 
30. 65942 830 584 | 4.546 836 | 9. 21.10454 


30.82207 857 375 | 4.562 903 | 9.830 476 | 21.17912 
30. 98387 884 736 | 4.578 857 | 9.864 848 | 21.25317 
31.14482 912 673 | 4.594 701 | 9.898 983 | 21.32671 
31.30495 941 192 | 4,610 436 | 9.932 884 | 21.39975 
31.46427 970 299 | 4.626 065 | 9.966 555 | 21.47229 


31.62278 | 1 000 000 | 4.641 589 |10.00000 21.54435 


OD OOOOH OOOODH OOOOH WMomwc 
om Pwwhd HHO 


_ 





203 


SQUARES, CUBES AND ROOTS (Continued) 


n n Vn, | wv 10n ne Sf fn al SW ton | W100 








134 | 17 956 11.57584 | 36.60601 


135 | 18 225 11.61895 | 36.74235 
136 | 18 496 1.66190 | 36.87818 
137 | 18 769 11.70470 | 37.01351 
138 | 19 044 11.74734 | 37.14835 
139 | 19 321 11.78983 | 37.28270 


140 } 19 600 11.83216 | 37.41657 
141 | 19 881 11.87434 | 37.54997 
142 | 20 164 11.91638 | 37.68289 863 288 -217 103 | 11.23991 | 24.21565 
143 | 20 449 11.95826 | 37.81534 924 207 229 322 | 11.266238 | 24.27236 
144 | 20 736. 12.00000 | 37.94733 | 2 985 984 | 5.241 483 | 1.29943 | 24.32881 


145 | 21 025 12.04159 | 38.07887 | 3 048 625 | 5.253 588 | 11.31851 | 24.38499 
146 | 21 316 12.08305 | 32.20995 | 3 112 136 | 5.265 637 | 11.34447 | 24.44092 
147 | 21 609 12.12436 | 38.34058 | 3 176 523 | 5.277 632] 11.37031 | 24.49660 
148 | 21 904 12.16553 | 38.47077 | 3 241 792 | 5.289 572 | 11.39604 | 24.55202 
149 | 22 202 12.20656 | 38.60052 | 3 307 949 | 5.801 459} 11.42165 | 24.60719 


406 104 


460 375 
515 456 
571 353 
628 072 
685 619 


744 000 
803 221 


7 230 | 11.02474 | 23.75208 


9 928 | 11.05209 | 23.81102 
142 563 | 11.07932 | 23.86966 
155 137 | 11.10641 | 23.92803 
167 649 | 11.13336 | 23.98620 
-180 101 | 11.16019 | 24.04390 
1 


192 494 | 11.18689 | 24.10242 
-204 828 | 11.21346 | 24.15867 


100 | 10 000 10.00000 | 31.62278 | 1 000 000 |} 4.641 589] 10.00000} 21.54435 
101 10 201 10.04988 | 31.78050 | 1 030 301 | 4.657 010 | 10.03322 | 21.61592 
102 | 10 404 10.09950 | 31.93744 | 1 061 208 | 4.672 329 | 10.06623 | 21.68703 
103 | 10 609 10.14889 | 32.09361 | 1 092 727 | 4.687 548 | 10.09902 | 21.75767 
104 | 10 816 10.19804 | 32.24903 | 1 124 864 | 4.702 669 | 10.13159 | 21.82786 
105 | 11 025 10.24695 | 32.40370 | 1 157 625 | 4.717 694] 10.16396 | 21.89760 
106 | 11 236 10.29563 | 32.55764 | 1191 016 | 4.732 623 | 10.19613 |} 21.96689 
107 11 449 10.34408 | 32.71085 | 1 225 043 | 4.747 459 | 10.22800 | 22.03575 
108 11 664 10.39230 | 32.86335 | 1 259 712 | 4.762 203 | 10.25986 | 22.10419 
109 | 11 881 10.44031 | 33.01515 | 1 295 029 | 4.776 856 | 10.29142 } 22.17220 
110 | 12 100 10.48509 | 33.16625 | 1 331 000 | 4.791 420 | 10.32280} 22.23980 
111 12 321 10.53565 | 33.31666 | 1 367 631 | 4.805 896 | 10.35399 | 22.30699 
112 12 544 10.58301 | 33.46640 | 1 404 928 | 4.820 285 | 10.38499 | 22.37378 
113} 12 769 10.63015 | 33.61547 | 1 442 897 | 4.834 588 | 10.41580 | 22.44087 
114 | 12 996 10.67708 | 33.76389 | 1 481 544 | 4.848 808 | 10.44644 | 22.50617 
115 | 183 225 10.72381 | 33.91165 | 1 520 875 | 4.862 944 | 10.47690 | 22.57179 
116 3 456 10.77033 | 34.05877 | 1 560 896 | 4.876 999 | 10.50718 | 22.63702 
117 | 13 689 10.81665 | 34.20526 | 1 601 613 | 4.890 973 | 10.53728 | 22.70189 
118 | 18 924 10.86278 | 34.35113 | 1 643 U32 | 4.904 868 | 10.56722 | 22.76638 
119 | 14 161 10.90871 | 34.49638 | 1 685 159 | 4.918 685 | 10.59699 | 22.83051 
120 | 14 400 10.95445 | 34.64102 | 1 728 000 | 4.932 424 | 10.62659 | 22.89498 
121 14 641 11.00000 | 34.78505 | 1 771 561 | 4.946 087 | 10.65602 | 22.95770 
122 | 14 884 11.04536 | 34.92850 | 1 815 848 | 4.959 676 | 10.68530 } 23.02078 
123 | 15 129 11.09054 | 35.07136 | 1 860 867 | 4.973 190 | 40.71441 | 23.08350 
124 | 15 376 11.13553 | 35.21363 | 1 906 624 | 4.986 631 | 10.74337 | 23.14589 
125 | 15 625 11.18034 | 35.35534 | 1 953 125 | 5.000 000 | 10.77217 | 23.20794 
126 | 15 876 11.22497 | 35.49648 | 2 000 376 | 5.013 298 | 10.80082 | 23.26967 
127 | 16 129 11.26943 | 35.63706 | 2 048 383 | 5.026 526] 10.82932 | 23.33207 
128 | 16 384 11.31371 | 35.77709 | 2 097 152 | 5.039 684 | 10.85767 | 23.39214 
129 | 16 641 11.35782 | 35.91657 | 2 146 689 | 5.052 774 | 10.88587 | 23.45290 
130 | 16 900 11.40175 | 36.05551 | 2 197 000 | 5.065 797 | 10.91393 | 23.51335 
131 | 17 162 11.44552 | 36.19392 | 2 248 091 | 5.078 753 | 10.94184 | 23.57348 
132 | 17 424 11.48913 | 36.33180 | 2 299 968 | 5.091 643] 10.96961 | 23.63332 
133 | 17 689 11.53256 | 36.46917 | 2 352 637 ee 469 | 10.99724 | 23.69285 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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150 | 22 500 12.24745 | 38.72983 | 3 375 000 | 5.313 293] 11.44714 } 24.66212 





SQUARES, CUBES AND ROOTS (Continued) 


12.24745 
12. 28821 
12 32883 
12 36932 
1240967 


1244990 
12.49000. 
12.52996 
12.56981 
12.60952 


12.64911 
12.68858 
1272792 
12.76715 
1280625 


1284523 
12.88410 
12 .92285 
22.96148 
13.00000 


13.03840. 
13.07670 
13.11488 
13. 15295 
13. 19091 


13.22876 
13. 26650 
13.30413 
13.34166 
¥3.37909 


13.41641 
13. 45362 
$3. 49074 
¥3.52775 
13. 56466 


13. 60147 
43. 63848 
13. 67479 
13.71131 
18. 74773 


13. 78405 
18. 82027 
33. 85641 
¥3. 89244 
13.92839 


13.96424 
14.00000 
14.03567 
14.07125 
14. 10674 


14, 14214 





V 10n 


38 .72983 
38. 85872 
38 .98718 
39.11521 
3924283 


39.37004 
39 49684 
39 . 62323 
39.74921 
39.87480 


40.00000 
40.12481 
40.24922 
40.37326 
40.49691 


40.62019 


4123106 
4135215 
4147288 
4159327 
41.71331 


41 83300 
41 95235 
42 07137 
42 .19005 
42 30839 


4242641 
42 54409 
42 66146 
42 .77850 
42 89522 


43 01163 
43 12772 
43 24350 
43 .35897 
43 47413 


43 58899 
43 .70355 
43 81780 
43 93177 
44 04543 


44 15880 
44 27189 
44 38468 
44 49719 
44 60942 


4472136 


3 375 000 
3 442 951 
3 511 808 
3 581 577 
3 652 264 


3 723 875 
3 796 416 
3 869 893 
3 944 312 
4 019 679 


4 096 000 
4 173 281 
4 251 528 
4 330 747 
4 410 944 


4 492 125 
4 574 296 
4 657 463 
4 741 632 
4 826 809 


4 913 000 
5 000 211 
5 088 448 
5 177 717 
5 268 024 


5 359 375 
5 451 776 
5 545 233 
5 639 752 
5 735 339 


5 832 000 
5 929 741 
6 028 568 
6 128 487 
6 229 504 


6 331 625 
6 434 856 
6 539 203 
6 644 672 
6 751 269 


6 859 000 
6 967 871 
7 O77 888 
7 189 057 
7 301 384 


7 414 875 
7 529 536 
T 645 373 
7 762 392 
7 880 599 


8 000 000: 


205 


Win V 10n V 100n 


5.313 293 
5.325 074 
5.336 803 
5.348 481 
5.360 108 


5.371 685 
5.383 213 
5.394 691 
5.406 120 
5.417 502 


5.428 835 
5.440 122 
5.451 362 
5.462 556 
5.473 704 


5.484 807 
5.495 865 
5.506 878 
5,517 848 
5.528 775 


5.539 658 
5.550 499 
5.561 298 
5.572 055 
5.582 770 


5.593 445 


5.646 216 
5.656 653 
5.667 05! 
5.677 411 
5.687 734 


5.698 019 


5.728 654 
5.738 794 


11.44714 
11.47252 
11.49779 
11.52295 
11.54800 


11 57295 
11.59778 
11.62251 
11.64713 
11.67165 


11.69607 


12.25385 


¥2.27601 | 


42.29809 
12.32009 
12.34201 


12.36386 | 


1238562 
12.40731 
12.42893 
12.45047 
12.47194 


1249333 
12.51465 
12.53590 
42,55707 
12.57818 


32.5992 


2466212 
24.71680 
24.77125 
2482545 
2487942 


24 93315 
2498666 
25 03994 
25 09299 
25.14581 


25. 19842 
25 25081 
25 .30298 
25 35494 
2540668. 


25 45822 
25 50954 
25 56067 
25.61158 
25 66230 


2571282 
25. 76313 
25 81326 
25. 86319 
25 .91292 


25 96247 
26 .01183 
26.06100 
26. 10999. 
26. 15879: 


26.20741 
26 . 25586 
26.30412 
26.35221 
26. 40012: 


26.44786 
2649543 
26. 54283 
26. 59006 
26.63712 


26. 68402 
26 .73075 
26. 77732 
2682373. 
26.86997 


26.91606 
26.96199. 
27.00777 
2705339. 
27.09886 


27.14418 


SQUARES, CUBES AND ROOTS (Continued) 





200 | 40 000 14,14214 | 44.72136 | 8 000 000 | 5.848 035 | 12.59921 | 27.14418 
201 | 40 401 14.17745 | 44.83302 | 8 120 601 | 5.857 766 | 12.62017 | 27.18934 
202 | 40 804 14.21267 | 44.94441 | 8 242 408 | 5.867 464 | 12.64107 | 27.23436 
203 | 41 209 14,24781 | 45.05552 | 8 365 427 | 5.877 131 | 12.66189 | 27.27922 
204 | 41 616 14.28286 | 45.16636 | 8 489 664 | 5.886 765 | 12.68265 | 27.32394 


205 | 42 025 14.31782 | 45.27693 | 8 615 125 | 5.896 369 | 12.70334 | 27.36852 
206 | 42 436 14.35270 | 45.38722 | 8 741 816 | 5.905 941 | 12.72396 | 27.41295 
207 | 42 849 14.38749 | 45.49725 | 8 869 743 | 5.915 482 | 12.74452 | 27.45723 
208 | 43 264 14.42221 | 45.60702 | 8 998 912 | 5.924 992 | 12.76501 | 27.50138 
209 | 43 681 14.45685 | 45.71652 | 9 129 329 | 5.934 472 | 12.78543 | 27.54538 


210 | 44 100 14,49138 | 45.82576 | 9 261 000 | 5.943 922 | 12.80579 | 27.58924 
211 |} 44 521 14.52584 | 45.93474 | 9 393 931 | 5.953 342 | 12.82609 | 27.63296 
212 | 44 944 14.56022 | 46.4346 | 9 528 128 | 5.962 732 | 12.84632 | 27.67655 
213 | 45 369 14.59452 | 46.15192 | 9 663 597 | 5.972 093 | 12.86648 | 27.72000 
214 | 45 796 14.62874 | 46.26013 | 9 800 344 | 5.981 424 | 12.88659 | 27.76331 


215 | 46 225 14. 66288 | 46.36809 | 9 938 375 | 5.990 726 | 12.90663 | 27.80649 
216 | 46 656 14.69694 | 46.47580 | 10 077 696 | 6.000 000 | 12.92661 | 27.84953 
217 | 47 089 14.73092 | 46.58326 | 10 218 313 | 6.009 245 | 12.94653 | 27 89244 
218 | 47 524 14.76482 | 46.69047 | 10 360 232 | 6.018 462 | 12.96638 | 27.93522 
219 | 47 961 14.79865 | 46.79744 | 10 503 459 | 6.027 650 | 12.98618 | 27.97787 


220 | 48 400 14.83240 | 46.90416 | 10 648 000 | 6.036 811 | 13.00591 | 28.02039 
221 | 48 841 14.86607 | 47.01064 | 10 793 861 | 6.045 944 | 13.02559 | 28.06278 
222 | 49 284 14.89966 | 47.11688 | 10 941 048 | 6.055 049 | 13.04521 | 28.10505 
223 | 49 729 14.93318 | 47.22288 | 11 089 567 | 6.064 127 | 13.06477 | 28.14718 
224 | 50 176 14.96663 | 47.32864 | 11 239 424 | 6.073 178 | 13.08427 | 28.18919 


225 | 50 625 15.00000 | 47.43416 | 11 390 625 | 6.082 202 | 13.10371 | 28.23108 
226 | 51 076 15.03330 | 47.53946 | 11 543 176 | 6.091 199 | 13.12309 | 28.27284 
227 | 51 529 15.06652 | 47.64452 | 11 697 083 | 6.100 170 | 13.14242 | 28.31448 
228 | 51 984 15.09967 | 47.74935 | 11 852 352 | 6.109 115 | 18.16169 | 28.35600 
229 | 52 441 15.13275 | 47.85394 | 12 008 989 | 6.118 033 | 13.18090 | 28.39739 


230 | 52 900 15.16575 | 47.95832 | 12 167 000 | 6.126 926 | 13.20006 | 28.43867 
231 | 53 361 15.19868 | 48.06246 | 12 326 391 | 6.135 792 | 13.21916 | 28.47983 
222 | 53 824 15.23155 | 48.16638 | 12 487 168 | 6.144 634 | 13.23821 | 28.52086 
233 | 54 289 15.26434 | 48.27007 | 12 649 337 | 6.153 449 | 13.25721 | 28.56178 
234 | 54 756 15.29706 | 48.37355 | 12 812 904 | 6.162 240] 13.27614 | 28.60259 


235 | 55 225 15.32971 | 48.47680 | 12 977 875 | 6.171 006 | 18.29503 | 28.64327 
236 | 55 696 15.36229 | 48.57983 | 13 144 256 | 6.179 747 | 13.31386 | 28.68384 
237 | 56 169 15.39480 | 48.68265 | 13 312 053 | 6.188 463 | 13.33264 | 28.72430 
238 | 56 644 15.42725 | 48.78524 | 13 481 272 | 6.197 154 | 13.35136 | 28.76464 
239 | 57 121 15.45962 | 48.88763 | 13 651 919 | 6.205 822 | 13.37004 | 28.80487 


240 | 57 600 15.49193 | 48.98979 | 13 824 000 | 6.214 465 | 13.38866 | 28.84499 
241 | 58 081 15.52417 | 49.09175 | 13 997 521 | 6.223 084 | 13.40723 | 28.88500 
242 | 58 564 15.55635 | 49.19350 | 14 172 488 | 6.231 680 | 13.42575 | 28.92489. 
243 | 59 049 15.58846 | 49.29503 | 14 348 907 |} 6.240 251 | 13.44421 | 28.96468 
244 | 59 536 15.62050 | 49.39636 | 14 526 784 | 6.248 800 | 13.46263 | 29.00436 


245 | 60 025 15.65248 | 49.49747 | 14 706 125 | 6.257 325 | 13.48100 | 29.04393 
246 | 60 516 15.68439 | 49.59839 | 14 886 936 | 6.265 827 | 13.49931 | 29.08339 
247 | 61 009 15.71623 | 49.69909 | 15 069 223 | 6.274 305 | 13.51758 |} 29.12275 
248 | 61 504 15.74802 | 49.79960 | 15 252 992 | 6.282 761 | 13.53580 | 29.16199 
249 | 62 001 15.77973 | 49.89990 | 15 438 249 | 6.291 195 | 13.55397 | 29.20114 


250 | 62 500 15.81139-| 50.00000 | 15 625 000 | 6.299 605 | 13.57209 | 29.24018 
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250 | 62 500 15.81139 | 50.00000 | 15 625 000 | 6.299 605 | 13.57209 | 29.24018 

251 | 63 001 15.84298 | 50.09990 | 15 813 251 .3807 994 | 13.59016 | 29.27911 

252 | 63 504 15.87451 | 50.19960 | 16 003 008 ? 360 | 13.60818 | 29.31794 
3 





253 | 64 009 15.90597 | 50.29911 | 16 194 277 | 6.324 704 | 13.62616 | 29.35667 
254 | 64 516 15.93738 | 50.39841 | 16 387 064 | 6.333 026 | 13.64409 | 29.39530 


255 | 65 025 15.96872 | 50.49752 | 16 581 375 | 6.341 326 | 13.66197 | 29.43383 
256 | 65 536 16.00000 | 50.59644 | 16 777 216 | 6.349 604 | 18.67981 | 29.47225 
257 | 66 049 16.03122 | 50.69517 | 16 974 593 | 6.357 861 | 13.69760 | 29.51058 
258 | 66 564 16.06238 | 50.79370 | 17 173 512 | 6.366 097 | 13.71534 | 29.54880 
259 | 67 081 16.09348 | 50.89204 | 17 373 979 | 6.374 311 | 18.73304 | 29.58693 


260 | 67 600 16.12452 | 50.99020 | 17 576 000 
261 | 68 121 16.15549 | 51.08816 | 17 779 581 
262 | 68 644 16.18641 | 51.18594 | 17 984 728 
263 | 69 169 16.21727 | 51.28353 | 18 191 447 
264 | 69 696 16.24808 | 51.38093 | 18 399 744 


265 | 70 225 16.27882 | 51.47815 | 18 609 625 
266 | 70 756 16.30951 | 51.57519 | 18 821 096 
267 | 71 289 16 34013 | 51.67204 | 19 034 163 
268 | 71 824 16.37071 | 51.76872 | 19 248 832 
269 | 72 361 16.40122 | 51.86521 | 19 465 109 


4 
270 | 72 900 16.43168 | 51.96152 | 19 683 000 | 6.463 304 | 13.92477 | 30.00000 
271 | 73 441 16.46208 | 52.05766 | 19 902 511 res 274 | 13.94194 | 30.03698 
4 
4 


.3882 504 | 13.75069 | 29.62496 
.390 677 | 13.76830 | 29.66289 
.898 828 | 13.78586 | 29.70073 
.406 959 | 13.80337 | 29.73847 
-415 069 | 13.82085 | 29.77611 
4 
4 
4 
4 


.423 158 | 13.83828 | 29.81366 
.431 228 | 13.85566 | 29.85111 
.439 277 | 13.87300 | 29.88847 
447 306 | 13.89030 | 29.92574 
.455 315 | 13.90755 | 29.96292 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
272 | 73 984 16.49242 | 52.15362 | 20 123 648 | 6.479 224 | 13.95906 | 30.07389 
273 | 74 529 16.52271 | 52.24940 | 20 346 417 | 6.487 154 | 13.97615 | 30.11070 
274 | 75 076 16.55295 | 52.34501 | 20 570 824 | 6.495 065 | 13.99319 | 30.14742 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


275 {| 75 625 16.58312 | 52.44044 | 20 796 875 
276 | 76 176 16.61325 | 52.53570 | 21 024 576 
277 | 76 729 16.64332 | 52.63079 | 21 253 933 
278 | 77 284 16.67333 | 52.72571 | 21 484 952 
279 | 77 841 16.70329 | 52.82045 | 21 717 639 


280 | 78 400 16.73320 | 52.91503 | 21 952 000 
281 | 78 961 16.76305 | 53.00943 | 22 188 041 
282 | 79 524 16.79286 | 53.10367 | 22 425 768 
283 | 80 089 16.82260 | 53.19774 | 22 665 187 
284 | 80 656 16.85230 | 53.29165 | 22 906 304 


285 | 81 225 16.88194 | 53.38539 | 23 149 125 
286 | 81 796 16.91153 | 53.47897 | 23 393 656 
| 287 | 82 369 16.94107 | 53.57238 | 23 639 903 
288 | 82 944 16.97056 | 53.66563 | 23 887 872 
289 | 83 521 17.00000 | 53.75872 | 24 137 569 


290 | 84 100 17 02939 | 53.85165 | 24 389 000 
291 | 84 681 17.05872 | 53.94442 | 24 642 171 
292 | 85 264 17.08801 | 54.03702 | 24 897 088 
293 | 85 849 17.11724 | 54.12947 | 25 153 757 
294 | 86 436 17.14643 | 54.22177 | 25 412 184 9 400 | 14.32570 | 30.86378 


295 | 87 025 17.17556 | 54.31390 | 25 672 375 | 6.656 930 | 14.34192 | 30.89873 
296 | 87 616 17.20465 | 54.40588 | 25 934 336 | 6.664 444 | 14.35811 | 30.93361 
297 | 88 209 17.23369 | 54.49771 | 26 198 073 | 6.671 940 | 14.37426 | 30.96840 
298 | 88 804 17.26268 | 54.58938 | 26 463 592 | 6.679 420 | 14.39037 | 31.00312 
299 | 89 401 17.29162 | 54.68089 | 26 730 899 | 6.686 883 | 14.40645 | 31.03776 


800 | 90 000 17.32051 | 54.77226 | 27 000 000 | 6.694 330 | 14.42250 | 31.07233 


-502 957 | 14.01020 | 30.18405 
.510 830 | 14.02716 | 30.22060 
-518 684 | 14.04408 | 30.25705 
-526 519 | 14.06096 | 30.29342 
.534 335 | 14.07780 | 30.32970 


.542 133 | 14.09460 | 30.36589 
-549 912 | 14.11136 | 30.40200 
.557 672 | 14.12808 | 30.43802 
-565 414 | 14.14476 | 30.47395 
.573 188 | 14.16140 | 30.50981 


.580 844 | 14.17800 | 30.54557 
.588 532 | 14.19456 | 30.58126 
.596 202 | 14.21109 | 30.61686 
-603 854 | 14.22757 | 30.65238 
-611 489 | 14.24402 | 30.68781 


.619 106 |. 14.26043 | 30.72317 
.626 705 | 14.27680 | 30.75844 
-634 287 | 14.29314 | 30.79363 
-641 852 | 14.30944 | 30.82875 
64) 
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n m A7 in A) N/ jon ™ Yn | A300 | V7 ide 








300 | 90 000 17.32051 | 54.77226 | 27 000 000 | 6. 14.42250 | 31.07233 
301 | 90 601 17.34935 | 54.86347 | 27 270 901 | 6. 14.43850 | 31.1068 
302 | 91 204 17.37815 | 54.95453 | 27 543 608 | 6. 14.45447 | 31.14422 
303 | 91 809 17.40690 | 55.04544 | 27 818 127 | 6. 14.47041 | 31.17556 
304 | 92 416 17.43560 | 55.13620 | 28 094 464 | 6. } 14.48631 | 31.20082 
305 | 93 025 17.46425 | 55.22681 | 28 372 625 | 6. 14.50218 | 31.24400 
306 | 93 636 17.49286 | 55.31727 | 28 652 616 | 6. 14.51801 | 31.27811 
307 | 94 249 17.52142 | 55.40758 | 28 934 443 | 6. 14.53381 | 31.31214 
308 | 94 864 17.54993 | 55.49775 | 29 218 112 | 6. 14.54957 | 31.34610 
309 | 95 481 17.57840 | 55.58777 | 29 503 629 | 6. 14.56530 | 31.37999 
310 | 96 100 17.60682 | 55.67764 | 29 791 000 | 6. 14.58100 | 31.41881 
311 | 96 721 17.63519 | 55.76737 | 30 080 231 : 14.59666 | 31.44755 
312 | 97 344 17.66352 | 55.85696 | 30 371 328 | 6. 14.61229 | 31.48122 
313 | 97 969 17.69181 | 55.94640 | 30 664 297 | 6. 14.62788 | 31.51482 
314 | 98 596 17.72005 | 56.03570 | 30 959 144 | 6. 14.64344 | 31.54834 
315 | 99 225 17.74824 | 56.12486 | 31 255 875 | 6. 14.65897 | 31.58180 
316 | 99 856 17.77639 | 56.21388 | 31 554 496 | 6. 14.67447 | 31.61518 
317 | 100 489 17.80449 | 56.30275 | 31 855 013 | 6. 14.68993 | 31.64850 
318 | 101 124 17.83255 | 56.39149 | 32 157 482 | 6. 14.70536 | 31.68174 
319 | 101 761 17.86057 | 56.48008 | 32 461 759 | 6. 14.72076 | 31.71492 
320 | 102 400 17.88854 | 56.56854 | 32 768 000 | 6. 14.73613 | 31.74802 
321 | 103 041 17.91647 | 56.65686 | 33 076 161 ? 14.75146 } 31.78106 
322 | 103 684 17.94436 | 56.74504 | 33 386 248 | 6. 14.76676 | 31.81403 
323 | 104 329 17.97220 | 56.83309 | 33 698 267 | 6. 14.78203 | 31.84693 
324 | 104 976 18.00000 | 56.92100 | 34 012 224 | 6. 14.79727 | 31.87976 
325 | 105 625 18.02776 | 57.00877 | 34 328 125 | 6. 14.81248 | 31.91252 
326 | 106 276 18.05547 | 57.09641 | 34 645 976 | 6. 14.82766 | 31.94522 
327 | 106 929 18.08314 | 57.18391 | 34 965 783 / 14.84280 | 31.97785 
328 | 107 584 18.11077 | 57.27128 | 35 287 552 | 6. 14.85792 | 32.0041 
329 | 108 241 18.13836 | 57.35852 | 35 611 289 | 6. 14.87300 | 32.04291 
330 | 108 900 18.16590 | 57.44563 | 35 937 000 | 6. 14.88806 | 32.07534 
331 | 109 561 18.19341 | 57.53260 | 36 264 691 A 14.90308 | 32.10771 
332 | 110 224 18.22087 | 57.61944 | 36 594 368 | 6. 14.91807 | 32.14001 
333 | 110 889 18.24829 | 57.70615 | 36 926 037 14.93303 | 32.17225 
334 | 111 556 18.27567 | 57.79273 | 37 259 704 14.94797 | 32.20442 
335 | 112 225 18.30301 | 57.87918 | 37 595 375 14.96287 | 32.23653 
336 | 112 896 18.33030 | 57.96551 | 37 933 056 | 6. 14.97774 | 32.26857 
337 | 113 569 18.35756 | 58.05170 | 38 272 753 | 6. 14.99259 | 32.30055 
338 | 114 244 18.38478 | 58.13777 | 38 614 472 | 6. 15.00740 | 32 33247 
339 | 114 921 18.41195 | 58.22371 | 38 958 219 | 6. 15.02219 } 32.36433 
340 | 115 600 18.43909 | 58.30952 | 39 304 000 | 6. 15.03695 | 32.39612 
341 | 116 281 18.46619 | 58.39521 | 39 651 821 ; 15.05167 | 32.42785 
342 | 116 964 18.49324 | 58.48077 | 40 C01 688 | 6. 15.06637 | 32.45952 
343 | 117 649 18.52026 | 58.56620 | 40 353 607 | 7. 15.08104 | 32.49112 
344 | 118 336 18.54724 | 58.65151 | 40 707 584 | 7. 15.09568 | 32.52267 
345 | 119 025 18.57418 | 58.73670 | 41 063 625 | 7. 15.11030 | 32.55415 
346 | 119 716 18.60108 | 58.82176 | 41 421 736 | 7. 15.12488 | 32.58557 
347 | 120 409 18.62794 | 58.90671 | 41 781 923 | 7. 15.13944 | 32.61694 
348 | 121 104 18.65476 | 58.99152 | 42 144 192 F 15.15397 | 32.64824 


349 | 121 801 18.68154 | 59.07622 | 42 508 549 | 7. 15.16847 | 32.67948 
350 | 122 500 18.70829 | 59.16080 | 42 875 000 | 7. 15 18294 | 32.71066 
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350 | 122 500} 18.70829 | 59.16080 | 42 875 000 15.18294 | 82.71066 
351 123 201 | 18.73499 | 59.24525 | 43 243 551 15.19739 | 32.74179 
352 | 123 904 | 18.76166 | 59.32959 | 43 614 208 15.21181 | 32.77285 
353 | 124 609 | 18.78829 | 59.41380 | 43 986 977 15.22620 | 32.80386 
354 | 125 316 | 18.81489 | 59.49790 | 44 361 864 15.24057 | 32.83480 


355 | 126 025 | 18.84144 | 59.58188 | 44 738 875 15.25490 | 32.86569 


356 | 126 736 | 18.86796 | 59.66574 | 45 118 016 32 .89652 
357 | 127 449 | 18.89444 | 59.74948 | 45 499 293 32 .92730 
358 | 128 164 | 18.92089 | 59.83310 | 45 882 712 32 .95801 


NNANN NAA 


15.31198 | 32.98867 


113 787 | 15.32619 | 33.01927 
120 367 | 15.34037 | 33.04982 
-126 936 | 15.35452 | 33.08031 
133 492 | 15.36864 | 33.11074 
-140 087 | 15.38274 | 33.14112 


-146 569 | 15.39682 | 33.17144 
153 090 | 15.41087 | 33.201706 
159 599 | 15.42489 | 33.23191 
166 096 | 15.43889 | 33.26207 
172 581 | 15.45286 | 33.29217 


179 054 | 15.46680 | 33.32222 
185 516 | 15.48073 | 33.35221 
-191 966 | 15.49462 | 33.38215 
-198 405 | 15.50849 | 33.41204 
-204 832 | 15.52234 | 33.44187 


211 248 | 15.53616 | 33.47165 
217 652 | 15.54996 | 33.50137 
224 045 | 15.56373 | 33.53105 
.230 427 | 15.57748 | 33.56067 
-236 797 | 15.59121 | 33.59024 


15.60491 | 33.61975 
15.61858 | 33.64922 
15.63224 | 33.67863 
15. 64587 : 
15.65947 | 33.73731 


15.67305 | 33.76657 
15.68661 | 33.79578 
15.70014 | 33.82494 
15.71366 | 33.85405 
15.72714 | 33.88310 


15.74061 | 33.91211 
15.75405 | 33.94107 
15.76747 | 33.96999 
15.78087 | 33.99885 
15.79424 | 34.02766 


359 | 128 881 | 18.94730 | 59.91661 | 46 268 279 


360 | 129 600 | 18.97367 | 60.00000 | 46 656 000 
361 130 321 | 19.00000 | 60.08328 | 47 045 881 
362 | 131 044 | 19.02630 | 60.16644 | 47 437 928 
363 131 769 | 19.05256 | 60.24948 | 47 832 147 
364 | 132 496 | 19.07878 | 60.33241 | 48 228 544 


365 | 133 225 | 19.10497 | 60.41523 | 48 627 125 
366 | 133 956 | 19.13113 | 60.49793 | 49 027 896 
367 | 134 689 | 19.15724 | 60.58052 | 49 430 863 
368 | 135 424 | 19.18333 | 60.66300 | 49 836 032 
369 | 136 161 | 19.20937 | 60.74537 | 50 243 409 


$70 | 136 900 |} 19.23538 | 60.82763 | 50 653 000 
371 137 641 | 19.26136 | 60.90977 | 51 064 811 
372 | 138 384 | 19.28730 | 60.99180 | 51 478 848 
373 139 129 | 19.31821 | 61.07373 | 51 895 117 
374 139 876 | 19.33908 | 61.15554 | 52 313 624 


375 | 140 625 | 19.36492 | 61.23724 | 52 734 375 
376 | 141 376 | 19.39072 | 61.31884 | 53 157 376 
377 | 142 129 | 19.41649 | 61.40033 | 53 582 633 
378 | 142 884] 19.44222 | 61.48170 | 54 010 152 
379 | 143 641 | 19.46792 | 61.56298 | 54 439 939 


380 | 144 400 | 19.49359 | 61.64414 | 54 872 000 
381 145 161 | 19.51922 | 61.72520 | 55 306 341 
382 | 145 924 | 19.54482 | 61.80615 | 55 742 968 
383 | 146 689 | 19.57039 | 61.88699 | 56 181 887 
384 | 147 456 | 19.59592 | 61.96773 | 56 623 104 


385 | 148 225 | 19.62142 | 62.04837 | 57 066 625 
386 | 148 996 | 19.64688 | 62.12890 | 57 512 456 
387 | 149 769 | 19.67232 | 62.20932 | 57 960 603 
388 | 150 544 | 19.69772 | 62.28965 | 58 411 072 
389 151 321 | 19.72308 | 62.36986 | 58 863 869 


390 | 152 100 | 19.74842 | 62.44998 | 59 319 000 
391 152 881 | 19.77372 | 62.52999 | 59 776 471 
392 | 153 664 | 19.79899 | 62.60990 | 60 236 288 
393 | 154 449 | 19.82423 | 62.68971 | 60 698 457 
394 | 155 236 | 19.84943 | 62.76942 | 61 162 984 


395 | 156 025 | 19.87461 | 62.84903 | 61 629 875 15.80759 | 34.05642 
396 | 156 816 | 19.89975 | 62.92853 | 62 099 136 15.82092 | 34.08514 
397 | 157 609 | 19.92486 | 63.00794 | 62 570 773 | 7. 15.83423 | 34.11381 
398 | 158 404 | 19.94994 | 63.08724 | 63 044 792 15.84751 | 34.14242 
399 | 159 201 | 19.97498 | 63.16645 | 63 521 199 15.86077 | 34.17100 


400 | 160 000 | 20.00000 | 63.24555 | 64 000 000 | 7.368 063 | 15.87401 | 34.19952 
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SQUARES, CUBES AND ROOTS (Continued) 


n2 


160! 000 
160, 801 
161 604 
162 409 
163 216 


164 025 
164 836 
165 649 
166 464 
167 281 


168 100 
168 921 
169 744 
170 569 
171 396 


172 225 
173 056 
173 889 
174 724 
175 561 


176 400 
177 241 
178 084 
178 929 
179 776 


180 625 
181 476 
182 329 
183 184 
184 041 


184 900 
185 761 
186 624 
187 489 
188 356 


189 225 
190 096 
190 969 
191 844 
192 721 


193 600 
194 481 
195 364 
196 249 
197 136 


198 025 
198 916 
199 809 
200 704 
201 601 


202 500 


























= ‘ a re 
Vn 4/10n ns Vn WV 102 | W/ 1000 
20.0000 | 63.24555 | 64 000 000 | 7.368 063 | 15.87401 | 34. 19952 
20.02498 | 63.32456 | 64 481 201 | 7.374 198 | 15.88723 | 34.22799 
20.04994 | 63.40347 | 64 964 808 | 7.380 323 | 15.90042 | 34 95642 
20.07486 | 63.48228 | 65 450 827 | 7.386 437 | 15.91360 | 34.28480 
20.09975 | 63.56099 | 65 939 264 | 7.302 542 | 15.92675 | 34.31314 
20.12461 | 63.63961 | 66 430 125 | 7.398 636 | 15.9388 | 34.34143 
20.14944 | 63.71813 | 66 923 416 | 7.404 721 | 15.95299 | 34.36967 
20.17424 | 63.79655 | 67 419 143 | 7.410 795 | 15.96607 | 34.39786 
20.19901 | 63.87488 | 67 917 312 | 7.416 860 | 15.97914 | 34.4260! 
20.22375 | 63.95311 | 68 417 929.| 7.422 914| 15.99218 | 34 45412 
20.24846 | 64.03124 | 68 921 000 | 7.428 959 |. 16.00521 | 34.48217 
2027313 | 64.10928 | 69 426 531 | 7.434 994 | 16.01821 | 3451018 
20.29778 | 64.18723 | 69 934 528 | 7.441 019 | 16.03119 | 3453815 
2032240 | 64.26508 | 70 444 997 | 7.447 034 | 16.04415 | 3456607 
2034699 | 64.34283 | 70 957 944 | 7.453 040 | 16.05709 | 34.59305 
20.37155 | 64.42049 | 71 473 375 | 7.459 036 | 16.07001 | 34.62178 
2039608 | 64.49808 | 71 991 296 | 7.465 022 16.08290 | 34.64956 
20.42058 | 64.57554 | 72 511 713 | 7.470 999 | 16.09578 | 34.6731 
20.44505 | 64.65292 | 73 084 632 | 7.476 966 | 16.10864 | 34. 70500 
20.46949 | 64.73021 | 73 560 059 | 7.482 924 | 16.12147 | 34.73266 
20.49390 | 64.80741 | 74 088 000 | 7.488 872} 16.13429 | 34.76027 
20.51828 | 64.88451 | 74 618 461 | 7.494 811 | 16.14708 | 34.78783 
20.54264 | 64.96153 | 75.151 448 | 7.500 741 16.15986 | 34.81535 
20.56696 | 65.03845 | 75 686 967 | 7.506 661| 16.17261 | 34.84283 
20.50126 | 65.11528 | 76 225 024 | 7.512 572 | 16.18534| 34.87027 
20.61553 | 65.19202 | 76 765 625 | 7.518 473} 16.19806 | 34.89766 
20.63977 | 65.26868 | 77 308-776 | 7.524 365 | 16.21075 | 34.92501 
20.66398 | 65.34524 | 77 854 483 | 7.630 248 | 16.22343 | 34. 95932 
20.68816 | 65.42171 | 78 402 752 | 7.536 122 | 16.23608 | 34.97958 
20.71232 | 65.49809 | 78 953 589 | 7.541 987 | 16.24872 | 35. 00680 
20.73644 | 65.57439 | 79 507 000 | 7.547 842 | 16.26133 | 35.03398 
20.76054 | 65.65059 | 80 062 991 | 7.553 689 | 16.27393 | 35.0612 
20.78461 | 65.72671 | 80 621 568 | 7.559 526 | 16.28651 | 3508821 
20.80865 | 65.80274 | 81 182 737 | 7.565 355 | 16.29906 | 35. 11527 
20. 83267 | 65.87868 | 81 746.504 | 7.571.174 | 16.31160 |. 35. 14298 
20.85665 | 65.95453 | 82 312 875 | 7.576 985 | 16.2412 | 35. 16925 
20.88061 | 66.03030 | 82 881 856 | 7.582 787 | 16.33662 | 35. 19618 
20.90454 | 66.10598 | 83 453 453 | 7.588 579 | 16.34910 | 35.2307 
20.92845 | 66.18157 | 84 027 672 | 7.594 363 | 16.36156 | 35. 24991 
20.95233 | 66.25708 | 84 604 519 | 7.600 139 | 16.37400 | 35.27672 
20.97618 | 66.33250 | 85 184 000 | 7.605 905 | 16.38643 | 35.30348 
2100000 | 66.40783 | 85 766 121 | 7.611 663 | 16.39883 | 35.33021 
21.02380 | 66.48308 | 86 350 888 | 7.617 412| 16.41122 | 35.35680 
2104757 | 66.55825 | 86 938 307 | 7.623 152 | 16.42358 | 35.38354 
21.07131 | 66.63332 | 87 528 384 | 7.628 884 | 16.43593 | 35.41014 
21.09502 | 66.70832 | 88 121 125 | 7.634 607 | 16.44826 | 35.43671 
21.11871 | 66.78323 | 88 716 536 | 7.640 321 | 16.46057 | 35.46323 
21. 14937 | 66.85806 | 89 314 623 | 7.646 027 | 16.47287 | 35.48971 
21.16601 | 66.93280 | 89 915 392 | 7.651 725 | 16.48514 | 35.51616 
2118962 | 67.00746 | 90 518 849 | 7.657 414 | 16.49740 | 35.54257 
21.21320 | 67.08204 | 91 125 000 | 7.663 094 | 16.50964 | 35. 56893 
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450 | 202 500 | 21.21320 | 67.08204 | 91 125 000 | 7.663 094} 16.50964 | 35.56893 
451 | 203 401 | 21.23676 | 67.15653 | 91 733 851 | 7.668 766 | 16.52186 | 35.50526 
452 | 204 304 | 21.26029 | 67.23095 | 92 345 408 | 7.674 430 | 16.53408 | 35.62155 
453 | 205 209 | 21.28380 | 67.30527 | 92 959 677 | 7.680 086 | 16.54624 | 35.64780 
454 | 206 116 | 21.30728 | 67.37952 | 93 576 664 | 7.685 733 | 16.55841 | 33.67401 
455 | 207 025 | 21.3073 | 67.45369 | 94 196 375 | 7.691 372| 16.57056 | 35.70018 
456 | 207 936 | 21.35416 | 67.5277 | 94 818 816 | 7.697 002 | 16.58289 | 35.72632 
457 | 208 849 | 21.37756| 67.60178 | 95 443 993 | 7.702 625 | 16 59480 | 35.75249 
458 | 209 764 | 21.40093 | 67.67570 | 96 071 912 | 7.708 239 | 16.60890 | 35.77848 
459 | 210 681 | 21.42429 | 67.74954 | 96 702 579 | 7.713 845 | 16.61897 | 38. 80450 
460 | 211 600 | 21.4761 | 67.82330 | 97 336 000 | 7.719 443 | 16.63103 | 35.83048 
461 | 212 521| 21.47091| 67.89698 | 97 972 181 | 7.725 032 | 16.64308 | 35.8564 
462 | 213 444 | 21.49419 | 67.97058 | 98 611 128 | 7.730 614 | 16.65510 | 3588233 
463 | 214 369 | 21.51743 | 68104410 | 99 252 847 | 7.736 188| 16.66711 | 35.90820 
464 | 215 296 | 21.54066 | 68.11755 | 99 897 344 | 7.741 753 | 16.67910 | 3593404 
465 | 216 225 | 21.56386 | 68.19091 | 100 544 625 | 7.747 311 | 16.69108 | 35.95983 
466 | 217 156 | 2.58703 | 68.26419 | 101 194 696 | 7.752 861 | 16.70303 | 35.98559 
467 | 218 089 | 21.61018 | 68.33740 | 101 847 563 | 7.758 402 | 16.71497 | 36.0131 
468 | 219 024 | 21.6331 | 68.41053 | 102 503 232 | 7.763 936 |. 16.72689 | 36.03700 
469.|. 219 961 | 21.65641 | 68.48357 | 103 161 709 | 7.769 462 | 16.73880 | 36.06265 
470 | 220 900 | 21.67948 | 68.55655 | 103 823 000 | 7.774 980 | 16.75069 | -36.08826 
471 | 221 841 | 21.70253 | 68.62944 | 104 487 111 | 7.780 490 | 16.76256 | 36.11384 
472 | 222 784 | 21.72556 | 68.70226 | 105 154 048 | 7.785 993 | 16.7441 | 36.13038 
473 | 223 729 | 21.74856 | 68.7750 | 105 823 817 | 7.791 488 | 16.78625 | 3616488 
474| 224 676 | 21.77154 | 68.84766 | 106 496 424 | 7.796 975 | 16.79807 | 36.19035 
475 | 225 625 | 21.79449 | 68.92024 | 107 171 875 | 7.802 454| 16.80988 | 36.21578 
476 | 226 576 | 21.81742 | 68.9975 | 107 850 176 | 7.807 925 | 16.82167 | 36 24118 
477 | 227 529 | 21.84033 | 69.06519 | 108 531 333 | 71813 389 | 16.8344 | 36 26654 
478 | 228 484 | 21.86321 | 69.13754 | 109 215 352 | 7.818 846 | 16.84519 | 36.29187 
479 | 229 441 | 21.88607 | 69.0983 | 109 902 239 | 7.824 204 | 16.85693 | 36.31716 
430 | 230 400 | 21.90890 | 69.28203 | 110 592 000 | 7.829 735 | 16.86865 | 36.34241 
481 | 231 361 | 21.93171 | 69.5416 | 111 284 641 | 7/835 169 | 16.88036 | 36.36763 
482 | 232 324 | 21.95450 | 69.42622 | 111 980 168 | 7.840 505 | 16.89205| 36 39982 
483 | 233 289 | 21.97726 | 69.49820 | 112 678 587 | 7.846 013 | 16.90372 | 36 41797 
484] 234 256 | 22.00000 | 69.57011 | 113 379 904 | 7.851 424 | 16.91538 | 36. 44308 
435 | 235 225 | 22.02272 | 69.64194 | 114.084 125 | 7.856 828 | 16.92702 | 36.46817 
486 | 236 196 | 22.04541 | 69.71370 | 114 791 256 | 71862 224| 16.93865| 36.49321 
487 | 237 169 | 22.06808 | 69.7539 | 115 501 303 | 7.867 613 | 16.95026 | 36 51822 
488 | 238 144 | 22.09072 | 69.85700 | 116 214 272 | 7.872 994] 16.96185 | 36 54390 
489 | 239 121 | 22.1334 | 69.92853 | 116 930 169 | 7.878 368 | 16.97343 | 36. 56815 
490 | 240 100 | 22.13594 | 70.00000 | 117 649 000 | 7.883 735 | 16.98499 | 36.59306 
491 | 241 081 | 22.15852 | 70.07139 | 118 370 771 | 7.889 095] 16.99654 | 36.61793 
492 | 242 064 | 22118107 | 70.14271 | 119 095 488 | 7.804 447 | 17.00807 | 3664278 
493 | 243 049 | 22.20360 | 70.21396 | 119 823 157 | 7.899 792 | 17.01959 | 36.66758 
494 | 244 036 | 22.22611 | 70.28513 | 120 553 784 | 7.905 129 | 17.03108 | 36.69236 
495 | 245 025 | -22.24860 | 70.35624 | 121 287 375 | 7.910 460 | 17.04257 | 36.71710 
496 | 246 016 | 22.27106 | 70.42727 | 122 023 936 | 7.915 783 | 17.05404 | 36.74181 
497 | 247 009 | 22.29350 | 70.49823 | 122 763 473 | 7.921 099 | 17.0549 | 36.76649 
498 | 248 004 | 22.31591 | 7056912 | 123 505 992 | 7.926 408 | 17.07603 | 36.7913 
499 | 249 001 | 22.33831 | 70.63993 | 124 251 499 | 7.931 710 | 17.08835 } 36.81574 
500 | 250 000 | 22.36068 | 70.71068 | 125 000 000 | 7.937 005 | 17.09976 | 36.84031 
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250 000 | 22.36068 | 70.71068 | 125 000 000 | 7. 17.09976 | 36.84031 
251 001 | 22.38303 | 70.78135 | 125 751 501 A 17.11115 | 36.86486 
252 004 | 22.40536 | 70.85196 | 126 506 008 17.12253 | 36.88937 
253 009 | 22.42766 | 70.92249 | 127 263 527 17.13389 | 36.91385 
254 016 | 22.44994 | 70.99296 | 128 024 064 17.14524 | 36.93830 


255 025 | 22.47221 } 71.06335 | 128 787 625 17.15657 | 36.96271 
256 036 | 22.49444 | 71.13368 | 129 554 216 17.16789 | 36.98709 
257 049 | 22.51666 | 71.20393 | 130 323 843 17.17919 | 37.01144 
258 064 | 22.53886 | 71.27412 | 131 096 512 17.19048 | 37.03576 
259 081 | 22.56103 | 71.34424 | 131 872 229 17.20175 | 37.06004 


260 100 | 22.58318 | 71.41428 | 132 651 000 | 7.989 570 | 17.21301 | 37.0840 
261 121] 22.60531 | 71.48426 | 133 432 831 | 7.994 788 | 17.22425 | 37.10852 
262 144 | 22.62742 | 71.55418 | 134 217 728 | 8.000 000 | 17.23548 | 37.13271 
263 169 | 22.64950 | 71.62402 | 1385 005 697 | 8.005 205 | 17.24669 | 37.15687 
264 196 | 22.67157 | 71.69379 | 135 796 744 | 8.010 403 | 17.25789 | 37.18100 


265 225 | 22.69361 | 71.76350 | 136 590 875 | 8.015 595 | 17.26908 | 37.20509 
266 256 | 22.71563 | 71.83314 | 1387 388 096 | 8.020 779 | 17.28025 | 37.22916 
267 289 | 22.78763 | 71.90271 | 138 188 413 | 8.025 957 | 17.29140 | 37.25319 
268 324 | 22.75961 | 71.97222 | 138 991 832 | 8.031 129 | 17.30254 | 37.27720 
269 361 | 22.78157 | 72.04165 | 189 798 359 | 8.036 293 | 17.31367 | 37.30117 


270 400 | 22.80351 | 72.11103 | 140 608 000 | 8. 17.32478 | 37.32511 
271 441 | 22.82542 | 72.18033 | 141 420 761 : 17.33588 | 37.34902 
272 484 | 22.84732 | 72.24957 | 142 236 648 | 8. 17.34696 | 37.37290 
273 529 | 22.86919 | 72.31874 | 143 055 667 | 8. 17.35804 | 37.39675 
274 576 | 22.89105 , 72.38784 | 143 877 824 17.36909 | 37.42057 


275 625 | 22.91288 | 72.45688 | 144 703 125 | 8.067 143 | 17.38013 | 37.44436 
276 676 | 22.93469 | 72.52586 | 145 531 576 | 8.072 262 | 17.39116 | 37.46812 
277 729 | 22.95648 | 72.59477 | 146 363 183 | 8.077 374 | 17.40218 | 37.49185 
278 784 | 22.97825 | 72.66361 | 147 197 952 -082 480 | 17.41318 | 37.51555 
279 841 | 23.00000 | 72.73239 | 148 035 889 | 8.087 579 | 17.42416 | 37.53922 


280 900 | 238.02173 | 72.80110 | 148 877 000 | 8.092 672 | 17.43513 | 37.56286 
281 961 : 72.86575 | 149 721 291 -097 759 | 17.44609 | 37.58647 
283 024 > 72.93833 | 150 568 768 | 8.102 839 | 17.45704 | 37.61005 
284 089 A 73.00685 | 151 419 437 | 8.107 913 | 17.46797 | 37.63360 
285 156 | 23.10844 | 73.07530 | 152 273 304 | 8.112 980 | 17.47889 | 37.65712 


286 225 | 23.13007 | 73.14369 | 153 130 375 | 8. 17.48979 | 37.68061 
23.15167 | 73.21202 | 153 990 656 | 8. 17.50068 | 37.70407 
23.17326 | 73.28028 | 154 854 153 | 8. 17.51156 | 37.72751 - 
23.19483 | 73.34848 | 155 720 872 | 8. 17.52242 | 37.75091 

290 521 | 23.21637 | 73.41662 | 156 590 819 17.53327 | 37.77429 


291 600 | 23.23790 | 73.48469 | 157 464 000 | 8.143 253 | 17.54411 | 37.79763 
292 681 | 23.25941 | 73.55270 | 158 340 421 148 276 | 17.55493 | 37.82095 
293 764 | 23.28089 | 73.62065 | 159 220 088 | 8.153 294 | 17.56574 | 37.84424 
294 849 | 23.30236 | 73.68853 | 160 103 007 | 8.158 305 | 17.57654 | 37.86750 
295 936 | 23.32381 | 73.75636 | 160 989 184 | 8.163 310} 17.58732 | 87.89073 


297 025 | 23.34524 | 73.82412 | 161 878 625 | 8.168 309 | 17.59809 | 37.91393 
298 116 | 23.36664 | 73.89181 | 162 771 336 | 8.173 302 | 17.60885 } 37.98711 
299 209 | 23.38803 | 73.95945 | 163 667 323 | 8.178 289 | 17.61959 | 37.96025 
300 304 | 23.40940 } 74.02702 | 164 566 592 | 8.183 269 | 17.63032 | 37.98337 
301 401 | 23.43075 | 74.09453 | 165 469 149 | 8.188 244 | 17.64104 | 38.00646 


302 500 | 23.45208 | 74.16198 | 166 375 000 | 8.193 218 | 17.65174 | 38.02952 
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23.45208 | 74.16198 | 166 375 000 | 8.193 213 | 17.65174 | 38.02952 
23.47339 | 74.22037 | 167 284 151 | 8.198 175 | 17.66243 | 38.05256 
23.49468 | 74,29670 | 168 196 608 | 8.203 182 | 17.67311 | 38.07557 
23.51595 | 74.36397 | 169 112 377 | 8.208 082 | 17.68378 | 38.09854 
23.53720 | 74.43118 | 170 031 464 | 8.213 027 | 17.69443 | 38.12149 


23.55844 | 74.49832 | 170 953 875 | 8.217 966 | 17.70507 | 38.14449 
23.57965 | 74.56541 | 171 879 616 | 8.222 899 | 17.71570 | 38.16731 
23 60085 | 74,63243 | 172 808 693 | 8.227 825 | 17.72631 | 38.19018 
2362202 | 74,69940 | 173 741 112 | 8.232 746] 17.73691 | 38.21302 
23.64318 | 74.76630 | 174 676 879 | 8,237 661 | 17.74750 | 38.23584 


23.66432 | 74,83315 | 175 616 000 | 8.242 571 | 17.75808 | 38.25862 
23.68544 | 74.89993 | 176 558 481 | 8.247 474 | 17.76864 | 38.28138 
23.70654 | 74.96666 | 177 504 328 | 8.252 372 | 17.77920 | 38.30412 
23.72762 | 75,033383 | 178 453 547 | 8.257 263 | 17.78973 | 38.32682 
23.74868 | 75,09993 | 179 406 144 | 8.262 149] 17.80026| 38.34950 


23.76973 | 75.16648 | 180 362 125 j 8.267 029 | 17.81077 | 38.37215 
23.79075 | 75.23297 | 181 321 496 | 8.271 904 | 17.82128 | 38.39478 
23.81176 | 75,29940 | 182 284 263 | 8.276 773 | 17.83177 | 38.41737 
23.83275 | 75.36577 | 183 250 432 | 8.281 635 | 17.84224 | 38.43995 
23.85372 | 75.43209 | 184 220 009 | 8,286 493 | 17.85271 | 38.46249 


23.87467 | 75.49834 | 185 193 000 | 8.291 344 | 17.86316 | 38.48501 
23.89561 | 75.56454 | 186 169 411 | 8.296 190} 17.87360 | 38.5075¢ 
23.91652 | 75.63068 | 187 149 248 | 8.801 031 | 17.88403 | 38.5299? 
23.93742 | 75.69676 | 188 132 517 | 8.305 865 | 17.89444 | 38.55241 
23.95830 | 75.76279 | 189 119 224 | 8.310 694 | 17.90485 | 38.57482 


23.97916 | 75.82875 | 190 109 375 | 8.315 517 | 17.91524 | 38.59721 
24.00000 | 75.89466 | 191 102 976 | 8.320 335 | 17.92562 | 38.61958 
24.02082 | 75.96052 } 192 100 033 | 8.325 148] 17.93599 | 38.64191 
24.04163 | 76.02631 | 193 100 552 | 8.329 954 | 17.94634 | 38.66422 
24.06242 | 76.09205 | 194 104 539 | 8.334 755 | 17.95669 | 38.68651 


24.08319 | 76.15773 | 195 112 000 | 8.839 551 | 17.96702 | 38.70877 
24.10394 | 76.22336 | 196 122 941 | 8.344 341] 17.97734 | 38.73100 
24.12468 | 76.28892 | 197 137 368 | 8.349 126 | 17.98765 | 38.75321 
24.14589 | 76.35444 | 198 155 287 | 8.353 905 | 17.99794 | 38.77539 
24.16609 | 76.41989 | 199 176 704 | 8.358 678 | 18.00823 | 38.79755 


24.18677 | 76.48529 | 200 201 625 | 8.363 447 | 18.01850 | 38.81968 
343 396 | 24.20744 | 76.55064 | 201 230 056 | 8.368 209 | 18.02876 | 38.84179 
344 569 | 24.22808 | 76.61593 | 202 262 003 | 8.372 967 | 18.03901 | 38.86387 
345 744 | 24.24871 | 76.68116 | 203 297 472 | 8.377 719 | 18.04925 | 38.88593 
346 921 | 24.26932 | 76.74634 | 204 336 469 | 8.382 465 | 18.05947 | 38.90796 


348 100 | 24.28992 | 76.81146 | 205 379 000 | 8.387 207 | 18.06969 | 38.92996 
349 281 | 24.31049 | 76.87652 | 206 425 071 | 8.391 942 | 18.07989 | 38.95195 
350 464 | 24.33105 | 76.94154 | 207 474 688 | 8.396 673 | 18.09008 | 38.97390 
351 649 | 24.35159 | 77.00649 | 208 527 857 | 8.401 398 | 18.10026 | 38. 99584 
352 836 | 24.37212 | 77.07140 | 209 584 584 | 8.406 118 | 18.11043 | 39.01774 


354 025 | 24.39262 | 77.13624 | 210 644 875 | 8.410 833 | 18.12059 | 39.03963 
855 216 | 24.41311 | 77.20104 | 211 708 736 | 8.415 542 | 18.13074 | 39.06149 
856 409 | 24.43358 | 77.26578 | 212 776 173 | 8.420 246 | 18.14087 | 39.08332 
857 604 | 24.45404 | 77.33046 | 218 847 192 | 8.424 945 |] 18.15099 | 39.10513 
858 801 | 24.47448 | 77.39509 | 214 921 799 | 8.429 688} 18.16111 | 39.12692 


360 000 | 24.49490 | 77.45967 | 216 000 000 | 8.434 327 | 18.17121 | 39.14868 
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SQUARES, CUBES AND ROOTS (Continued) 


ns Vin v 10n v 100n 


n? 


360 000 
361 201 
362 404 
363 609 
364 816 


366 025 
367 236 
368 449 
369 664 
370 881 


372 100 
373 321 
374 544 
375 769 
376 996 


378 225 
379 456 
380 689 
381 924 
383 161 


384 400 
385 641 
386 884 
388 129 
389 376 


390 625 
391 876 
393 129 
394 384 
395 641 


396 900 
398 161 
399 424 
400 689 
401 956 


403 225 
404 496 
405 769 
407 044 
408 321 


409 600 
410 881 
412 164 
413 449 
414 736 


416 025 
417 316 
418 609 
419 904 
421 201 


422 500 


Vin 


2449490 
2451530 
2453569 
2455606 
24.57641 


2459675 
2461707 
24 63737 
24. 65766 
24.67793 


2469818 
24.71841 
2473863 
2475884 
24 77902 


24.79919 
24 81935 
24 83948 
24. 85961 
24.87971 


2489980 
24 91987 
24 93993 
2495997 
24.97999 


2500000 
25.01999 
2503997 
25.05993 
25.07987 


25 .09980 
25.11971 
25.13961 
2515949 
25.17936 


25.19921 
25.21904 
25 23886 
25. 25866 
25 27845 


25 29822 
25 31798 
25 33772 
2535744 
25.37716 


25 39685 
25 .41653 
25.43619 
2545584 
2547548 


2549510 





Vion 





77 .45967 
7.52419 
77 .58866 
7765307 
77.71 744 


77. 78175 
77.84600 
77.91020 
7797435 
78 .03845 


78. 10250 
78.16649 
78 .23043 
7829432 
78 35815 


78 42194 
78 .48567 
78 54935 
78 61298 
78 .67655 


78 . 74008 
78 .80355 
78 86698 
78 .93035 
78.99367 


79 .05694 
79.12016 
79 . 18333 
79 24645 
79 30952 


7937254 
7943551 
7949843 
79.56130 
79.62412 


79. 68689 
79. 74961 
79 81228 
79 87490 
79 .93748 


80.00000 
80 .06248 
80. 12490 
80. 18728 
80. 24961 


80.31189 
80.37413 
80.43631 
80.49845 
80.56054 


80. 62258 


216 000 000 
217 081 801 
218 167 208 
219 256 227 
220 348 864 


221 445 125 
222 545 016 
223 648 543 
224 755 712 
225 866 529 


226 981 000 
228 099 131 
229 220 928 
230 346 397 
231 475 544 


232 608 375 
233 744 896 
234 885 113 
236 029 032 
237 176 659 


-238 328 .000 
239 483 061 
240 641 848 
241 804 367 
242 970 624 


244 140 625 
245 314 376 
246 491 883 
247 673 152 
248 858 189 


250 047 000 
251 239 591 
252 435 968 
253 636 137 
254 840 104 


256 047 875 
257 259 456 
258 474 853 
259 694 072 
260 917 119 


262 144 000 
263 374 721 
264 609 288 
265 847 707 
267 089 984 


268 336 125 
269 586 136 
270 840 023 
272 097. 792 
273 359 449 


274 625 000 


214 





8.434 327 
8.439 010 
8.443 688 
8.448 361 
8.453 028 


8.457 691 
8.462 348 
8.467 000 
8.471 647 
8.476 289 


8.480 926 
8.485 558 
8.490 185 
8.494 807 
8.499 423 


8.504 035 
8.508 642 
8.513 243 
8.517 840 
8.522 432 


8.527 019 
8.531 601 
8.536 178 
8.540 750 
8.545 317 


8.549 880 
8.554 437 
8.558 990 
8.563 538 
8.568 081 


8.572 619 
8.577 152 
8.581 681 
8.586 205 
8.590 724 


8.595 238 
8.599 748 
8.604 252 
8.608 753 
8.613 248 


8.617 739 


8.622 225 


8.626 706 
8.631 183 
8.635 655 


8.640 123 
8.644 585 
8.649 044 
8.653 497 
8.657 947 


8.662 391 


18.17121 
18.18130 
18.19137 
18.20144 
1821150 


18.22154 
1823158 
18.24160 
18.25161 
18. 26161 


18.27160 
18. 28158 
18. 29155 
18.30151 
18.31145 


18.32139 
18.33131 
1834123 
18.35113 
18.36102 


18.37091 
18.38078 
18.39064 
18.40049 
18.41033 


18.42016 
18. 42998 
18.43978 
1844958 
18.45937 


18.46915 
18.47891 
18 .48867 
18.49842 
18.50815 


18.51788 
18.52759 
18.53730 
18.54700 
18.55668 


18.46636 
18.57602 
18. 58568 
1859532 
18. 60495 


18. 61458 
18.62419 
18. 63380 
1864340 
18. 65298 


18. 66256 








39. 14868 
39.17041 
39. 19213 
39. 21382 
39 23548 


39 .25712 
3927874 
3930033 
39.32190 
3934345 


39.36497 
3938647 
3940795 
39 42940 
3945083 


3947223 
39 49362 
3951498 
3953631 
39.55763 


3957892 
39. 60018 
3962143 
39. 64265 
39. 66385 


39. 68503 
39. 70618 
39.72731 
39. 74842 
39. 76951 


39.79057 
39.81161 
39. 83263 
39 .85363 
39.87461 


39 .89556 
39.91649 
39.93740 
39 .95829 
39.97916 


40.00000 
40 .02082 
40.04162 
40.06240 
40.08316 


40.10390 
40.12461 
40.14530 
40.16598 
40.18663 


40. 20726 





SQUARES, CUBES AND ROOTS (Continued) 


n n? Ve V 10n n AV V/ 10n av, 100n 


650 | 422 500 | 25.49510 | 80.62258 | 274 625 000 | 8.662 391 | 18.66256 | 40.20726 
651 | 423 801 | 25.51470 | 80.68457 | 275 894 451 | 8.666 831 | 18.67212 | 40.22787 
652 | 425 104 | 25.53429 | 80.74652 | 277 167 808 | 8.671 266 | 18.68168 | 40.24845 
653 | 426 409 | 25.55386 | 80.80842 | 278 445 077 | 8.675 697 | 18.69122 | 40.26902 
654 | 427 716 | 25.57342 | 80.87027 | 279 726 264 | 8.680 124 | 18.70076 | 40.28957 


655 | 429 025 | 25.59297 | 80.93207 | 281 011 375 | 8.684 546 | 18.71029 | 40.31009 
656 | 4386 336 | 25.61250 | 80.99383 | 282 300 416 | 8.688 963 | 18.71980 | 40.33059 
657 | 4381 649 | 25.63201 | 81.05554 | 283 593 393 | 8.693 376 | 18.72931 | 40.35108 
658 | 432 964 | 25.65151 | 81.11720 | 284 890 312 | 8.697 784 | 18.73881 | 40.37154 
659 | 434 281 | 25.67100 | 81.17881 | 286 191 179 | 8.702 188 | 18.74830 | 40.39198 


660 | 435.600 | 25.69047 | 81.24038 | 287 496 000 | 8.706 588 | 18.75777 | 40.41240 
661 | 436 921 | 25.70992 | 81.30191 | 288 804 781 | 8.710 983 | 18.76724 | 40.43280 
662 | 438 244 | 25.72936 | 81.36338 | 290 117 528 } 8.715 373 | 18.77670 | 40.45318 
663 | 439 569 | 25.74879 | 81.42481 | 291 434 247 | 8.719 760 | 18.78615 | 40.47354 
664 | 440 896 | 25.76820 | 81.48620 | 292 754 944 | 8.724 141 | 18.79559 | 40.49388 


665 | 442 225 | 25.78759 | 81.54753 | 294 079 625 | 8.728 519 | 18.80502 | 40.51420 
666 | 443 556 | 25.80698 | 81.60882 | 295 408 296 | 8.732 892 | 18.81444 | 40.53449 
667 | 444 889 | 25.82634 | 81.67007 | 296 740 963 | 8.737 260 | 13.82386 | 40.55477 
668 | 446 224 | 25.84570 | 81.73127 | 298 077 682 | 8.741 625 | 18.83326 | 40.57503 
669 | 447 561 | 25.86503 | 81.79242 | 299 418 309 | 8.745 985 | 18.84265 | 40.59526 


670 | 448 900 | 25.88486 | 81.85353 | 300 763 000 | 8.750.340 | .18.85204 | 40.61548 
671 | 450 241 | 25.90367 | 81.91459 | 302 111 711 | 8.754 691 | 18.86141 | 40.63568 
672 | 451 584 | 25.92296 | 81.97561 | 303 464 448 | 8.759 038 | 18.87078 | 40.65585 
673 | 452 929 | 25.94224 | 82.03658 | 304 821 217 | 8.763 381 | 18.88013 | 40.67601 
674 | 454 276 | 25.96151 | 82.09750 | 306 182 024 | 8.767 719 | 18.88948 | 40.69615 


675 | 455 625 | 25.98076 | 82.15838 | 307 546 875 | 8.772 053 | 18.89882 | 40.71626 
676 | 456 976 | 26.00000 | 82.21922 | 308 915 776 | 8.776 383 | 18.90814 | 40.73636 
677 | 458 329 | 26.01922 | 82.28001 | 310 288 733 | 8.780 708 | 18.91746 | 40.75644 
678 | 459 684 | 26.03843 | 82.34076 | 311 665 752 | 8.785 030 | 18.92677 | 40.77650 
679 | 461 041 | 26.05763 | 82.40146 | 313 046 839 | 8.789 347 | 18.93607 | 40.79653 


680 | 462 400 | 26.07681 | 82.46211 | 314 432 000 | 8.793 659 | 18.94536 | 40.81655 
681 | 463 761 | 26.09598 | 82.52272 | 315 821 241 | 8.797 968 | 18.95465 | 40.83655 
682 | 465 124 | 26.11513 | 82.58329 | 317 214 568 | 8.802 272 | 18.96392 | 40.85653 
683 | 466 489 | 26.13427 | 82.64381 | 318 611 987 | 8.806 572 | 18.97318 | 40.87649 
684 | 467 856 | 26.15339 | 82.70429 | 320 013 504 | 8.810 868 | 18.98244 | 40.89643 


685 | 469 225 | 26.17250 | 82.76473 | 321 419 125 | 8.815 160 | 18.99169 | 40.91635 
686 | 470 596 | 26.19160 | 82.82512 | 322 828 856 | 8.819 447 | 19.00092 | 40.93625 
687 | 471 969 | 26.21068 | 82.88546 | 324 242 703 | 8.823 731 | 19.01015 | 40.95613 
688 | 473 344 | 26.22975 | 82.94577 | 325 660 672 | 8.828 010 | 19.01937 | 40.97599 
689 | 474 721 | 26.24881 | 83.00602 | 327 082 769 | 8.832 285 | 19.02858 | 40.99584 


690 | 476 100 | 26.26785 | 83.06624 | 328 509 000 | 8.836 556 | 19.03778 | 41.01566 
691 | 477 481 | 26.28688 | 83.12641 | 329 939 371 | 8.840 823 | 19.04698 | 41.03546 
692 | 478 864 | 26.30589 | 83.18654 | 331 373 888 | 8.845 085 | 19.05616 | 41.05525 
693 | 480 249 | 26.32489 | 83.24662 | 332 812 557 | 8.849 344 | 19.06533 | 41.07502 
694 | 481 636 | 26.34388 | 83.30666 | 334 255 384 | 8.853 599 | 19.07450 | 41.09476 


695 | 483 025 | 26.36285 | 83.36666 | 335 702 375 | 8.857 849 | 19.08366 | 41.11449 
696 | 484 416] 26.38181 | 83.42661 | 337 153 536 | 8.862 095 | 19.09281 | 41.13420 
697 | 485 809 | 26.40076 | 83.48653 | 338 608 873 | 8.866 338 | 19.10195 | 41.15389 
698 | 487 204 | 26.41969 | 83.54639 | 340 068 392 | 8.870 576 | 19.11108 | 41.17357 
699 | 488 601 | 26.43861 | 83.60622 | 341 532 099 | 8.874 810 | 19.12020 | 41.19322 














700 | 490 000 | 26.45751 | 83.66600 | 343 000 000 | 8.879 040 | 19.12931 | 41.21285 








SQUARES, CUBES AND ROOTS (Continued) 
AJ in al AN/ ion n Vie SV, 10n Vv 100n 


490 000 | 26.45751 | 83.66600 | 343 000 000 | 8.879 040 | 19.12931 | 41 21285 









n2 
































700 

701 | 491 401 | 26.47640 | 83.72574 | 344 472 101 | 8.883 266 | 19.13842 ft beae 
702 | 492 804 | 26.49528 | 83.78544 | 345 948 408 | 8.887 488 | 19.14751 | 41.2520 
703 | 494 209 | 26.51415 | 83.84510 | 347 428 927 | 8.891 706 | 19.15660 | 41.27164 
704 | 495 616 | 26.53300 | 83.90471 | 348 913 664 | 8.895 920] 19.16568 | 41.29120 
705 | 497 025 | 26.55184 | 83.96428 | 350 402 625 | 8.900 130 | 19.17475 | 41.81075 
706 | 498 436 | 26.57066 | 84.02381 | 351 895 816 | 8.904 337 | 19.18381 | 41.83027 
707 | 499 849 | 26.58947 | 84.08329 | 353 393 243 | 8.908 539 | 19.19286 | 41.84977 
708 | 501 264 | 26.60827 | 84.14274 | 354 894 912 | 8.912 737 | 19.20191 | 41.36926 
709 | 502 681 | 26.62705 | 84.20214 | 356 400 829 | 8.916 931} 19.21095 | 41.38878 
710 | 504 100 | 26.64583 | 84.26150 | 357 911 000 | 8.921 121; 19.21997 | 41.40818 
711 | 505 521 | 26.66458 | 84.32082 | 359 425 431 | 8.925 308 | 19.22899 | 41.42761 
712 | 506 944 | 26.68333 | 84.38009 | 360 944 128 | 8.929 490 | 19.23800 | 41.44702 
713 | 508 369 | 26.70206 | 84.43933 | 362 467 097 | 8.933 669 | 19.24701 | 41.46642 
714 | 509 796 | 26.72078 | 84.49852 | 363 994 344 | 8.937 843 | 19.25600 | 41.48579 
715 | 511 225 | 26.738948 | 84.55767 | 365 525 875 | 8.942 O14 | 19.26499 | 41.50515 
716 | 512 656 | 26.75818 | 84.61678 | 367 061 696 | 8.946 181 | 19.27396 | 41.52449 
717 | 514 089 | 26.77686 | 84.67585 | 368 601 813 | 8.950 344 | 19.28293 | 41.54382 
718 | 515 524 | 26.79552 | 84.73488 | 370 146 232 | 8.954 503 | 19.29189 | 41.56312 
719 | 516 961 | 26.81418 | 84.79387 | 371 694 959 | 8.958 658 | 19.30084 | 41.58241 
720 | 518 400 | 26.83282 | 84,85281 | 373 248 000 | 8.962 809 | 19.30979 | 41.60168 
721 | 519 841 | 26.85144 | 84,91172 | 374 805 361 | 8.966 957 | 19.31872 | 41.62093 
722 | 521 284 | 26.87006 | 84.97058 | 376 367 048 | 8.971 101 | 19.32765 | 41.64016 
723 | 522 729) 26.88866 | 85.02941 | 377 933 067 | 8.975 241 | 19.33657 | 41.65938 
724 | 524176 | 26.90725 | 85.08819 | 379 503 424 | 8.979 377 | 19.34548 | 41.67857 
725 | 525 625 | 26.92582 | 85.14693 | 381 078 125 | 8.983 509 | 19.35438 | 41.69775 
726 | 527 076 | 26.94439 | 85.20563 | 382 657 176 | 8.987 637 | 19.36328 | 41.71692 
727 | 528 529 | 26.96294 | 85.26429 | 384 240 583 | 8.991 762 | 19.37216 | 41.73606 
728 | 529 984 | 26.98148 | 85.32292 | 385 828 352 | 8.995 883 | 19.38104 } 41.75519 
729 | 531 441 | 27.00000 | 85.38150 | 387 420 489 | 9.000 000 | 19.38991 | 41.77430 
730 | 532 900 | 27.01851 | 85.44004 | 389 017 000 | 9.004 113 | 19.39877 | 41.79339 
731 | 534 361 | 27.03701 | 85.49854 | 390 617 891 | 9.008 223 | 19.40763 | 41.81247 
732 | 535 824 | 27.05550 | 85.55700 | 392 223 168 | 9.012 329 | 19.41647 | 41.83152 
7383 | 537 289 | 27.07397 | 85.61542 | 393 832 837 | 9.016 431 | 19.42531 | 41.85056 
734 | 538 756 | 27.09243 | 85,67380 | 395 446 904 | 9.020 529 | 19.43414 | 41.86959 
735 | 540 225} 27.11088 | 85,73214 | 397 065 375 | 9.024 624 | 19.44206 | 41.88859 
736 | 541 696 | 27.12932 | 85.79044 | 398 688 256 | 9.028 715 | 19.45178 | 41.90758 
737 | 543 169 | 27.14774 | 85,84870 | 400 315 553 | 9.032 802 | 19.46058 | 41.92655 
738 | 544 644 | 27.16616 | 85,90693 | 401 947 272 | 9.036 886 | 19.46938 | 41.94551 
739 | 546 121 | 27.18455 | 85,96511 | 403 583 419 | 9.040 966 | 19.47817 | 41.96444 
740 | 547 600 | 27.20294 | 86,02325 | 405 224 000 | 9.045 042 | 19.48695 | 41.98336 
741 | 549 081 | 27.22132 | 86,08136 | 406 869 021 | 9.049 114 | 19.49573 | 42.00227 
742 | 550 564 | 27.23968 | 86.13942 | 408 518 488 | 9.053 183 | 19.50449 | 42.02115 
743 | 552 049 | 27.25803 | 86.19745 | 410 172 407 | 9.057 248 | 19.51325 | 42.04002 
744) 553 5386 | 27.27636 | 86.25543 | 411 830 784 | 9.061 310 | 19.52200 | 42.05887 
745 | 555 025 | 27.29469 | 86.31338 | 413 493 625 | 9.065 368 | 19.53074 | 42.07771 
746 | 556 516} 27.31300 | 86.37129 | 415 160 936 | 9.069 422 | 19.53948 | 42.09653 
747 | 558 009 | 27.33180 | 86.42916 | 416 832 723 | 9.073 473 | 19.54820 | 42.11533 
748 | 559 504 | 27.34959 | 86.48699 | 418 508 992 | 9.077 520 | 19.55692 | 42.13411 


561 001 | 27.36786 | 86.54479 | 420 189 749 | 9.081 563 | 19.56563 | 42.15288 
562 500 | 27.38613 | 86.60254 | 421 875 000 | 9.085 603 | 19.57434 | 42.17163 
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SQUARES, CUBES AND ROOTS (Continued) 

























3 3 3 
n Mie lV tn n VAS VARI GVA 
750 27.38613 | 86.60254 | 421 875 000 | 9.085 603 | 19.57434} 42.17163 
751 27.40438 | 86.66026 | 423 564 751 | 9.089 639 | 19.58303 | 42.19037 
752 27.42262 | 86.71793 | 425 259 008 | 9.093 672 | 19.59172 | 42.20909 
753 27.44085 | 86.77557 | 426 957 777 | 9.097 701] 19.60040 | 42.22779 
754 | 568 516 | 27.45906 | 86.83317 | 428 661 064 | 9.101 727 | 19.60908 | 42.24047 
755 | 570 025 | 27.47726 | 86.89074 | 430 368 875 | 9.105 748 | 19.61774 | 42.26514 
756 | 571 536 | 27.49545 | 86.94826 | 432 081 216 | 9.109 767 | 19.62640 | 42.28379 
757 | 573 049 | 27.51363 | 87.00575 | 433 798 093 | 9.113 782 | 19.63505 | 42.30243 
758 | 574 564 | 27.53180 | 87.06320 | 435 519 512 | 9.117 793 | 19.64369 | 42.32105 
759 | 576 081 | 27.54995 | 87.12061 | 437 245 479 | 9.121 801 | 19.65232 | 42.33968 
760 | 577 600| 27.56810 | 87.17798 | 438 976 000 | 9.125 805 | 19.66095 | 42.35824 
761 | 579 121 | 27.58623 | 87.23531 | 440 711 081 | 9.129 806 | 19.66957 | 42.37681 
762 | 580 644 | 27.60435 | 87.29261 | 442 450 728 | 9.133 803 | 19.67818 | 42.39536 
763 | 582 169 | 27.62245 | 87.34987 | 444 194 947 | 9.137 797 | 19.68679 | 42. 41390 
764 | 583 696 | 27.64055 | 87.40709 | 445 942 744 | 9.141 787] 19.69538 | 42.43242 
765 | 585 225 | 27.65863 | 87.46428 | 447 607 125 | 9.145 774 | 19.70397 | 42.45092 
766 | 586 756 | 27.67671 | 87.52143 | 449 455 096 | 9.149 758 | 19.71256 | 42.4694! 
767 | 588 289) 27.69476 | 87.57854 | 451 217 663 | 9.153 738 | 19.72113 | 42.48789 
768 | 589 824] 27.71281 | 87.63561 | 452 984 832 | 9.157 714 | 19.72970| 42.5004 
769 | 591 361 | 27.73085 | 87.69265 | 454 756 609 | 9.161 687 | 19.73826 | 42.52478 
710 | 592 900| 27.74887 | 87.74964 | 456 533 000 | 9.165 656 | 19.74681 | 42.54321 
771 | 594 441 | 27.76689 | 87.80661 | 458 314 011 | 9.169 623 | 19.75535 | 42.56162 
772 | 595 984 | 27.78489 | 87.86353 | 460 099 648 | 9.173 585 | 19.76389 | 42.58001 
773 | 597 529 | 27.80288 | 87.92042 | 461 889 917 | 9.177 544 | 19.77242 | 42159839 
774 | 599 076 | 27.82086 | 87.97727 | 463 684 824 | 9.181 500 | 19.78094 | 42.61675 
775 | 600 625 | 27.83882 | 88.03408 | 465 484 375 | 9.185 453 | 19.78046 | 42.63509 
776 | 602 176 | 27.85678 | 88.09086 | 467 288 576 | 9.189 402 | 19.79797 | 42.65342 
77 | 603 729 | 27.87472 | 88.14760 | 469 097 433 | 9.193 347 | 19.80647 | 42.67174 
778 | 605 284 | 27.89265 | 88.20431 | 470°910 952 | 9.197 290} 19.81496 | 42.69004 
779 | 606 841 | 27.91057 | 88.26098 | 472 729 139 | 9.201 229 | 19.82345 | 42.70832 
730 | 608 400} 27.92848 | 88.31761 | 474 552 000 | 9.205 164] 19.83192 | 42.72659 
781 | 609 961 | 27.94638 | 88.37420 | 476 379 541 | 9.209 096 | 19.84040 | 42.74484 
782 | 611 524 | 27.96426 | 88.43076 | 478 211 768 | 9.213 025 | 19.84886 | 42.76307 
783 | 613 089 | 27.98214 | 88.48729 | 480 048 687 | 9.216 950 | 19.85732 | 42.78120 
784 | 614 656 | 28.00000 | 88.5437 | 481 890 304 | 9.220 873 | 19.86577 | 42. 79950 
785 | 616 225 | 28.01785 | 88.60023 | 483 736 625 | 9.224 701 | 19.87421 | 42.81769 
786 | 617 796 | 28.03569 | 88.65664 | 485 587 656 | 9.228 707 | 19.88265 | 42.3586 
787 | 619 369 | 28.05352 | 88.71302 | 487 443 403 | 9.232 619 | 19.89107 | 42.85402 
788 | 620 944 | 28.07134 | 88.76936 | 489 303 872 | 9.236 528 | 19.89950| 42.87216 
789 | 622 521] 28.08014 | 88.82567 | 491 169 069 | 9.240 433 | 19.90791 | 42.9029 
790 | 624 100 | 28.1064 | 88.88194 | 493 039 000 | 9.244 335 | 19.91632 | 42.90840 
791 | 625 681] 28.12472 | 8893818 | 494 913 671 | 9.248 234 | 19.92472 | 42.92650 
792 | 627 264 | 28.14249 | 88.99438 | 496 793 088 | 9.252 130 | 19.93311 | 42.94458 
793 | 628 849 | 2816026 | 89.05055 | 498 677 257 | 9.256 022 | 19.94150 | 42.96265 
794 | 630 436 | 28.17801 | 89.10668 | 500 566 184 | 9.259 911 | 19.94987 | 42.98070 
795 | 632 025} 28.19574 | 89.16277 | 502 459 875 | 9.263 797} 19.95825 | 42.99874 
796 | 633 616 | 28.21347 | 89.21883 | 504 358 336 | 9.267 680 | 19.96661 | 43.01676 
797 | 635 209 | 28.23119 | 89.27486 | 506 261 573 | 9.271 559 | 19.97497 | 43.03477 
798 | 636 804 | 28.24889 | 89.33085 | 508 169 592 | 9.275 435 | 19.98332 | 43.05276 
799 | 638 401 | 28.26659 | 89.38680 | 510 082 399 | 9.279 308 | 19.99166 | 43.07073 








640 000 | 28.28427 | 89.44272 | 512 000 000 | 9.283 178 | 20.00000 | 43.08869 
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640 000 | 28.28427 | 89.44272 
641 601 | 28.30194 | 89.49860 
643 204 | 2831960 | 89.55445 
644 809 | 2833725 | 89.61027 
646 416 | 28.35489 | 8966605 
648 025 | 28.37252 | 89.72179 
649 636 | 2839014 | 89.7750 
651 249 | 28.40775 | 89.83318 
652 864} 28.42534 | 89.88882 
654 481 | 28.44293 | 89.94443 
656 100 | 28.46050 | 90.00000 
657 721 | 28.47806 | 90.05554 
659 344] 28.49561 | 90.11104 
660 969 | 2851315 | 90.16651 
662 596 | 28.53069 | 90.22195 
664 225 | 28.54820 | 90.27735 
665 856 | 28.56571 | 90.33272 
667 489 | 2858321 | 90.38805 
669 124 | 2860070 | 90.44335 
670 761 | 28.61818 | 90.49862 
672 400 | 28.63564 | 90.55385 
674 041 | 28.65310 | 90.60905 
675 684 | 28.67054 | 90.66422 
677 329 | 2868798 | 90.71935 
678 976 | 28.70540 | 90.77445 
680 625 | 28.72281 | 90.82951 
682 276 | 28.74022 | 90.88454 
683 929 | 2875761 | 90.93954 
685 584 | 28.77499 | 90.99451 
687 241 | 28.79236 | 91.04944 
688 900 | 28.80972 | 91.10434 
690 561 | 2882707 | 91.15920 
692 224 | 28 84441 | 9121403 
693 889 | 2886174 | 91.26883 
695 556 | 28.87906 | 91.32360 
697 225 | 28.89637 | 91.37833 
698 896 | 28.91366 | 91.43304 
700 569 | 28.93095 | 91.48770 
702 244 | 28.94823 | 91.5434 
703 921 | 28.96550 | 91.59694 
705 600 | 28.98275 | 91.65151 
707 281 | 29.00000 | 91.70605 
708 964 | 29.01724 |] 91.76056 
710 649 | 29.03446.| 91.81503 
712 336 | 29.05168 | 91.86947 
714 025 | 29.06888 | 91.92388 
715 716 | 29.08608 | 91.97826 
717 409 | 29.10326 } 92.03260 
719 104 | 29.12044 | 92_08692 
720 801} 29.13760 | 92.14120 
722 500 | 29.15476 | 92.19544 





512 000 000 
513 922 401 
515 849 608 
517 781 627 
519 718 464 


521 660 125 
523 606 616 
525 557 943 
527 514 112 
529 475 129 


531 441 000 
533 411 731 
535 387 328 
537 367 797 
539 353 144 


541 343 375 
543 338 496 
545 338 513 
547 343 432 
549 353 259 


551 368 000 
553 387 661 
555 412 248 
557 441 767 
559 476 224 


561 515 625 
563 559 976 
565 609 283 
567 663 552 
569 722 789 


571 787 000 
573 856 191 
575 930 368 
578 009 537 


580 093 704: 


582 182 875 
584 277 056 
586 376 253 
588 480 472 
590 589 719 


592 704 000 
594 823 321 
596 947 688 
599 077 107 
601 211 584 


603 351 125 
605 495 736 
607 645 423 
609 800 192 
611 960 049 


614 125 000 
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-427 894 
431 642 


6 607 


oO OOOOO WOOOH OOOOH OOOOD OODHOHO ODOOODD ODODHDD OODOO ODWWDS 


9.472 682 


20.00000 
20. 00833 
20.01665 
20.02497 
20.03328 


20.04158 
20.04988 
20.05816 
20.06645 
20.07472 


20.08299 
20.09125 
20.09950 
20.10775 
20.11599 


20. 12423 
20.13245 
20. 14067 
20.14889 
20.15710 


20. 16530 
20.17349 
20.18168 
20.18986 
20.19803 


20.20620 
20.21436 
20.22252 
20. 23066 
20. 23880 


20. 24694 
20. 25507 
20.26319 
20.27130 
20.27941 


20.28751 
20.29561 
20.30370 
20.31178 
20.31986 


20.32793 
20.33599 
20.34405 
20.35210 
20.36014 


20.36818 
20.37621 
20.38424 
20.39226 
20.40027 


20.40828 








43 08869 
43 10664 
43 12457 
43 14249) 
43 16039 


43 .17828 
4319615 
43 .21400 
43 23185 
43 24967 


43 26749 
43 28529 
43 30307 
43 32084 
43 .33859 


43 35633 
43 37408 
4339177 
43 40947 
43 42715 


43 44481 
43 46247 
43.48011 


4370812 
4372556 
43 74299 
43.76041 
43 .77781 


4379519 


43 .88191 
43 89922 
43.91651 
43 93378 
43.95105 


43 .96830 
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850 | 722 500 | 29.15476 | 92.19544 | 614 125 000 | 9.472 682 | 20.40828 | 43,96830 
851 | 724 201 | 29.17190 | 92.24966 | 616 295 051 | 9.476 396 | 20.41628 | 43.98553 
852 | 725 904 | 29.18904 | 92.30385 | 618 470 208 | 9.480 106 | 20.42427 | 44.00275 
853 | 727 609 | 29.20616 | 92.35800 | 620 650 477 | 9.483 814 | 20.43226 | 44.01996 
854 | 729 316 | 29.22328 | 92.41212 | 622 835 864 | 9.487 518 | 20.44024 | 44.03716 


855 | 731 025 | 29.24038 | 92.46621 | 625 026 375 | 9.491 220 | 20.44821 | 44.05434 
856 | 732 736 | 29.25748 | 92.52027 | 627 222 016 | 9.494 919 | 20.45618 | 44.07151 
857 | 734 449 | 29.27456 | 92.57429 | 629 422 793 | 9.498 615 | 20.46415 | 44.08866 
858 | 736 164 | 29.29164 | 92.62829 | 631 628 712 | 9.502 308 | 20.47210 | 44.10581 
859 | 737 881 | 29.30870 | 92.68225 | 633 839 779 | 9.505 998 | 20.48005 | 44.12293 


860 | 739 600 | 29.32576 | 92.73618 | 636 056 000 | 9.509 685 | 20.48800 | 44.14005 
861 | 741 321 | 29.34280 | 92.79009 | 638 277 381 | 9.513 370 | 20.49593 | 44.15715 
862 | 743 044 | 29.35984 | 92.84396 | 640 503 928 | 9.517 052 | 20.50387 | 44.17424 
863 | 744 769 | 29.37686 | 92.89779 | 642 735 647 | 9.520 730 | 20.51179 | 44.19132 
864 | 746 496 | 29.39388 | 92.95160 | 644 972 544 | 9.524 406 | 20.51971 | 44.20838 


865 | 748 225 | 29.41088 | 93.00538 | 647 214 625 | 9.528 079 | 20.52762 | 44.22543 
866 | 749 956 | 29.42788 | 93.05912 | 649 461 896 | 9.531 750 | 20.53553 | 44.24246 
867 | 751 689 | 29.44486 | 93.11283 | 651 714 363 | 9.535 417 | 20.54343 | 44.25949 
868 | 753 424 | 29.46184 | 93.16652 | 653 972 032 | 9.539 082 | 20.55133 | 44.27650 
869 | 755 161 | 29.47881 | 93.22017 | 656 234 909 | 9.542 744 | 20.55922 | 44.29349 


870 | 756 900 | 29.49576 | 93.27379 | 658 503 000 | 9.546 403 | 20.56710 | 44.31048 
871 | 758 641 | 29.51271 | 93.32738 | 660 776 311 | 9.550 059 | 20.57498 | 44.32745 
872 | 760 384 | 29.52965 | 93.38094 | 663 054 848 | 9.553 712 | 20.58285 | 44.34440 
873 | 762 129 | 29.54657 | 93.43447 | 665 338 617 | 9.557 363 | 20.59071 | 44.36135 
874 | 763 876 | 29.56349 | 93.48797 | 667 627 624 | 9.561 011 | 20.59857 | 44.37828 


875 | 765 625 | 29.58040 | $3.54143 | 669 921 875 | 9.564 656 | 20.60643 | 44.39520 
876 | 767 376 | 29.59730 | 93.59487 | 672 221 376 | 9.568 298 | 20.61427 | 44.41211 
877 | 769 129 | 29.61419 | 93.64828 | 674 526 133 | 9.571 938 | 20.62211 | 44.42900 
878 | 770 884 | 29.63106 | 93.70165 | 676 836 152 | 9.575 574 | 20.62995 | 44.44588 
879 | 772 641 | 29.64793 | 93.75500 | 679 151 439 | 9.579 208 | 20.63778 | 44.46275 


880 | 774 400 | 29.66479 | 93.80832 | 681 472 000 | 9.582 840 | 20.64560 | 44.47960 
881 | 776 161 | 29.68164 | 93.86160 | 683 797 841 | 9.586 468 | 20.65342 | 44.49644 
882 | 777 924 | 29.69848 | 93.91486 | 686 128 968 | 9.590 094 | 20.66123 | 44.51327 
883 | 779 689 | 29.71532 | 93.96808 | 688 465 387 | 9.593 717 | 20.66904 | 44.53009 
884 | 781 456 | 29.73214 | 94.02127 | 690 807 104 | 9.597 337 | 20.67684 | 44.54689 


885 | 783 225 | 29.74895 | 94.07444 | 693 154 125 | 9.600 955 | 20.68463 | 44.56368 
886 | 784 996 | 29.76575 | 94.12757 | 695 506 456 | 9.604 570 | 20.69242 | 44.58046 
$87 | 786 769 | 29.78255 | 94.18068 | 697 864 103 | 9.608 182 | 20.70020 | 44.59723 
888 | 788 544 | 29.79933 | 94.23375 | 700 227 072 | 9.611 791 | 20.70798 | 44.61398 
889 | 790 321 | 29.81610 | 94.28680 | 702 595 369 | 9.615 398 | 20.71575 | 44.63072 


890 | 792 100 | 29.83287 | 94.33981 | 704 969 000 | 9.619 002 | 20.72351 | 44.64745 
891 | 793 881 | 29.84962 | 94.39280 | 707 347 971 | 9.622 603 | 20.73127 | 44.66417 
892 | 795 664 | 29.86637 | 94.44575 | 709 732 288 | 9.626 202 | 20.73902 | 44.68087 
893 | 797 449 | 29.88311 | 94.49868 | 712 121 957 | 9.629 797 | 20.74677 | 44.69756 
894 | 799 236 | 29.89983 | 94.55157 | 714 516 984 | 9.633 391 | 20.75451 | 44.71424 


895 | 801 025 | 29.91655 | 94.60444 | 716 917 375 | 9.636 981 | 20.76225 | 44.73090 
896 | 802 816 | 29.93326 | 94.65728 | 719 323 136 | 9.640 569 | 20.76998 | 44.74756 
897 | 804 609 | 29.94996 | 94.71008 | 721 734 273 | 9.644 154 | 20.77770 | 44.76420 
898 | 806 404 | 29.96665 | 94.76286 | 724 150 792 | 9.647 737 | 20.78542 | 44.78083 
899 | 808 201 | 29.98333 | 94.81561 | 726 572 699 | 9.651 317 | 20.79313 | 44.79744 


300 | 810 000 | 30.00000 | 94.86833 } 729 000 000 | 9.654 894 | 20.80084| 44.81405 
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810 000 | 30.00000 | 94.86833 | 729 000 000 | 9.654 894 | 20.80084 | 44.81405 
811 801 | 30.01666 | 94.92102 | 731 432 701 | 9.658 468 | 20.80854 | 44.83064 
813 604 | 30.03831 | 94.97368 | 733 870 808 | 9.662 040 | 20.81623 | 44.84722 
815 409 | 30.04996 | 95.02631 | 736 314 327 | 9.665 610 | 20.82392 | 44.86379 
817 216 | 30.06659 | 95.07891 | 738 763 264 | 9.669 176 | 20.83161 | 44.88034 


900 
901 
902 
903 
904 
cee 819 025 | 30.08322 | 95.13149 | 741 217 625 | 9.672 740 | 20.83929 | 44.89688 
907 
908 
909 





820 836 | 30.09983 | 95.18403 | 743 677 416 | 9.676 302 | 20.84696 | 44.91341 
822 649 | 30.11644 | 95.23655 } 746 142 643 | 9.679 860 | 20.85463 | 44.92993. 
824 464 | 30.13304 | 95.28903 | 748 613 312 | 9.683 417 | 20.86229 | 44,94644 
826 281 | 30.14963 | 95.34149 | 751 089 429 | 9.686 970 | 20.86994 | 44.96293 


910 | 828 100 | 30.16621 | 95.39392 | 753 571 000 | 9.690 521 | 20.87759 | 44,97941 
911 | 829 921 | 30.18278 | 95.44632 | 756 058 031 | 9.694 069 | 20.88524 | 44,99588 
912 | 831 744} 30.19934 | 95.49869 | 758 550 528 | 9.697 615 | 20.89288 | 45,01234 
913 | 833 569 | 30.21589 | 95.55103 | 761 048 497 | 9.701 158 | 20.90051 | 45.02879 
914 | 835 396 | 30.23243 | 95.60335 | 763 551 944 | 9.704 699 | 20.90814 | 45.04522 


915 | 837 225 | 30.24897 | 95.65563 | 766 060 875 | 9.708 237 | 20.91576 | 45.06164 
916 | 839 056 | 30.26549 | 95.70789 | 768 575 296 | 9.711 772 | 20.92838 | 45.07805 
917 | 840 889 | 30.28201 | 95.76012 | 771 095 213 715 305 | 20.93099 | 45.09445 
918 | 842 724 | 30.29851 | 95.81232 | 773 620 632 18 835 | 20.93860 | 4511084 
919 | 844 561} 30.31501 | 95.86449 | 776 151 559 22 363 | 20.94620 | 45.12721 


920 | 846 400} 30.33150 | 95.91663 | 778 688 000 25 888 | 20.95379 | 45.14357 
921 | 848 241 | 30.34798 | 95.96874 | 781 229 961 29 411 | 20.96138 | 45.15992 
922 | 850 084 | 30.36445 | 96.02083 | 783 777 448 32 931 | 20.96896 | 45.17626 
923 | 851 929 | 30.38092 | 96.07289 ; 786 330 467 36 448 | 20.97654 | 45.19259 
924 | 853 776 | 30.39737 | 96.12492 | 788 889 024 39 963 | 20.98411 | 45.20891 


7 
7 
925 | 855 625 | 30.41381 | 96.17692 | 791 453 125 743 476 | 20.99168 | 45.22521 
926 | 857 476 | 30.48025 | 96.22889 | 794 022 776 746 986 | 20.99924 | 45.24150 
927 | 859 329 | 30.44667 | 96.28084 | 796 597 983 750 493 | 21.00680 | 45.25778 
928 | 861 184 | 30.46309 | 96.33276 | 799 178 752 753 998 | 21.01485 | 45.27405 
929 | 863 041 | 30.47950 | 96.38465 | 801 765 089 757 500 | 21.02190 | 45.29030 
7 


930 | 864 900 | 30.49590 | 96.43651 | 804 357 000 61 000 | 21.02944 | 45.3065 
931 | 866 761 | 30.51229 | 96.48834 | 806 954 491 .764 497 | 21.03697 | 45.32278 
932 | 868 624 | 30.52868 | 96.54015 | 809 557 568 | 9.767 992 | 21.04450 | 45.33900 
933 | 870 489 | 30.54505 | 96.59193 | 812 166 237 | 9.771 485 | 21.05203 | 45.35521 
934 | 872 356 | 30.56141 | 96.64368 | 814 780 504 | 9.774 974 | 21.05954 | 45.37141 


935 | 874 225 | 30.57777 | 96.69540 | 817 400 375 | 9.778 462 | 21.06706 | 45.38760 
936 | 876 096 |} 30.59412 | 96.74709 | 820 025 856 | 9.781 946 ] 21.07456 | 45.40377 
937 | 877 969 | 30.61046 | 96.79876 | 822 656 953 | 9.785 429 | 21.08207 | 45.41994 
938 | 879 844 | 30.62679 | 96.85040 | 825 293 672 | 9.788 909 | 21.08956 | 45.436¢9 
939 | 881 721 | 30.64311 | 96.90201 | 827 936 019 | 9.792 386 | 21.09706 | 45.45223 


940 | 883 600 | 30.6942 | 96.95360 | 830 584 000 | 9.795 861 | 21.10454 | 45.46836 
941 | 885 481 | 30.67572 | 97.00515 | 833 237 621 | 9.799 334 | 21.11202 | 45.48448 
942 | 887 364 | 30.69202 | 97.05668 | 835 896 888 802 804 | 21.11950 | 45.50058 
943 | 889 249 | 30.70831 | 97.10819 | 838 561 807 | 9.806 271 | 21.12697 | 45.51668 
944 | 891 136 | 30.72458 | 97.15966 | 841 232 384 | 9.809 736 | 21.13444 | 45.53276 


945 | 893 025 | 30.74085 | 97.21111 | 843 908 625 | 9.813 199 | 21.14190 | 45.54883 
946 | 894 916 | 30.75711 | 97. 26253 | 846 590 536 | 9.816 659 | 21.14935 | 45.56490 
947 | 896 809 | 30.77337 | 97.31393 | 849 278 123 | 9.820 117 | 21.15680 | 45.58095 
948 | 898 704 | 30.78961 | 97.36529 | 851 971 392 | 9.823 572 | 21.16424 | 45.59698 
949 | 900 601 | 30.80584 | 97.41663 | 854 670 349 | 9.827 025 | 21.17168 | 45.61301 


950 | 902 500 | 30.82207 | 97.46794 | 857 375 000 | 9.830 476 | 21.17912 | 45.62903 
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910 116 


912 025 
913 936 
915 849 
917 764 
919 681 


921 600 
923 521 
925 444 
927 369 
929 296 


931 225 
933 156 
935 089 
937 024 
938 961 


940 900 
942 841 
944 784 
946 729 
948 676 


950 625 
952 576 
954 529 
956 484 
958 441 


960 400 
962 361 
964 324 
966 289 
968 256 


970 225 
972 196 
974 169 
976 144 
978 121 


980 100 
982 081 
984 064 
986 049 
988 036 


990 025 
992 016 
994 009 
996 004 
998 001 


1 000 000 


30. 82207 
30. 83829 
30. 85450 
30.87070 
30. 88689 


30.90307 
30.91925 
30. 93542 
30.95158 
30.96773 


30. 98387 
31.00000 
31.01612 
31.03224 
31. 04835 


31.06445 
31.08054 
31.09662 
31.11270 
31.12876 


31, 14482 
31.16087 
31.17691 
31.19295 
31.20897 


31.22499 
31.24100 
31.25700 
3127299 
3128898 


31.30495 
31.32092 
31.33688 
31.35283 
31.36877 


31.38471 


31.46427 
31.48015 
31.49603 
31.51190 
31.52777 


31.54362 
31.55947 
31.57531 
31.59114 
31. 60696 


31. 62278 


97.46794 
97.51923 
97.57049 
97,62172 
97.67292 


97.72410 
97.77525 
97, 82638 
97.87747 
97.92855 


97.97959 
98 .03061 
98.08160 
98. 13256 
98,18350 


9823441 
98. 28530 
98.33616 
98.38699 
9843780 


9848858 
98. 53933 
9859006 
98. 64076 
98.69144 


98.74209 
98.79271 
98. 84331 
98 . 89388 
9894443 


98.99495 


99.19677 


99.24717 
99. 29753 
9934787 
99.39819 
9944848 


99. 49874 
9954898 
99.59920 
9964939 
99.69955 


99. 74969 
99. 79980 
99 84989 
99 89995 
99.94999 


100.00000 |1 


8 Vn v 10” 


— | | EE | | EES 


857 375 000} 9.830 476 
860 085 351] 9.833 924 
862 801 408] 9.837 369 
865 523 177] 9.840 813 
868 250 664) 9.844 254 
870 983 875} 9.847 692 
873 722 816] 9.851 128 
876 467 493] 9.854 562 
879 217 912) 9.857 993 
881 974 079] 9.861 422 
884.736 000] 9.864 848 
887 503 681] 9.868 272 
890 277 128] 9.871 694 
893 056 347] 9.875 113 
895 841 344] 9.878 530 
898 632 125] 9.881 945 
901 428 696] 9.885 357 
904 231 063] 9.888 767 
907 039 232] 9.892 175 
909 853 209) 9.895 580 
912 673 000] 9.898 983 
915 498 611] 9.902 384 
918 330 048] 9.905 782 
921 167 317] 9.909 178 
924 010 424) 9.912 571 
926 $59 375] 9.915 962 
929 714 176] 9.919 351 
932 574 833| 9.922 738 
935 441 352| 9.926 122 
938 313 739] 9.929 504 
941 192 000} 9.932 884 
944 076 141] 9.936 261 
946 966 168] 9.939 636 
949 862 087| 9.943 009 
952 763 904) 9.946 380 
955 671 625] 9.949 748 
958 585 256] 9.953 114 
961 504 803] 9.956 478 
964 430 272| 9.959 839 
967 361 669] 9.963 198 
970 299 000] 9.966 555 
973 242 271] 9.969 910 
976 191 488] 9.973 262 
979 146 657| 9.976 612 
982 107 784} 9.979 960 
985 074 875] 9.983 305 


988 047 936] 9.986 649 
991 026 973) 9.989 990 
994 011 992} 9.993 329 
997 002 999] 9.996 666 


000 000 000) 10.000 000 
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21.17912 
21.18655 
21.19397 
21.2013 
21.20880 


21.21621 
21.22361 
21.23101 
21.23840 
21.24579 


21.25317 
21.26055 
21.26792 
21.27520 
21.28265 


21.29001 
21.29736 
21.30470 
21.31204 
21.31938 


21.32671 


21.35599 


21.36329 
21.37059 
21.37789 
21.38518 
21.39247 


2139975 
21.40708 
21.41430 
21.42156 
21.42888 


21.43608 
21.44338 
21.45058 
21.45782 
21.46506 


21.47229 
21.47952 
21.48674 
21.49396 
21.50117 


21.50838 
21.51558 
21.52278 
21.52997 
21.53716 


21.54435 


v 100n 


45. 62903 
4564503 
45.66102 
45.67701 
45. 69298 


45. 70894 
4572489 
45. 74082 
45 .75675 
45 77267 


45 .78857 
45 80446 
45 82035 
45 83622 
45. 85208 


45. 36793 
45 88376 
45 89959 
45.91541 
45.93121 


45.94701 
45 .96279 
45 .97857 
45 .99433 
46 .01008 


46 02582 
4604155 
4605727 
46 .07298 
46. 08868 


46. 10436 
46. 12004 
46.13571 
46.15136 
46.16700 


46. 18264 
46. 19826 
46 21387 
46 22948 
4624507 


4626065 
46. 27622 
46. 29178 
46 .30733 
46 32287 


46. 33840 
46. 35392 
46 36943 
46. 38492 
46.40041 


46. 41589 


POWERS OF NUMBERS 








n | n4 | nd | ns | 
1 1 1 1 
2 16 32 64 
3 81 243 729 
4 256 1024 4096 
5 625 3125 15625 
6 1296 7776 46656 
i 2401 16807 117649 
8 4096 32768 262144 
9 6561 59049 531441 
10 10000 100000 1000000 
11 14641 161051 1771561 
12 20736 248832 2985984 
13 28561 371293 4826809 
14 38416 537824 7529536 
15 50625 759375 11390625 
16 65536 1048576 16777216 
17 83521 1419857 24137569 
18 104976 1889568 34012224 
19 130321 2476099 47045881 
20 160000 3200000 64000006 
21 194481 4084101 85766121 
22 234256 5153632 | 113379904 
23 279841 6436343 | 148035889 
24 331776 7962624 | 191102976 
25 390625 9765625 | 244140625 
26 456976 11881376 | 308915776 
27 531441 14348907 | 387420489 
28 614656 17210368 | 481890304 
29 707281 20511149 | 594823321 
x 108 
380 810000 24300000 7.290000 
31 923521 28629151 8.875037 
32 1048576 33554432 | 10.737418 
33 1185921 39135393 | 12.914680 
34 1336336 45435424 | 15.448044 
35 1500625 52521875 | 18.382656 
36 1679616 60466176 | 21.767823 
37 1874161 69343957 | 25.657264 
38 2085136 79235168 | 30.109364 
39 2313441 90224199 | 35 eee 
x 109 
40 2560000 | 102400000 4.096000 
41 2825761 | 115856201 4.750104 
42 3111696 | 130691232 5.489032 
43 3418801 | 147008443 6.321363 
44 3748096 | 164916224 7.256314 
45 4100625 | 184528125 8.303766 
46 4477456 | 205962976 9.474297 
47 4879681 | 229345007 | 10.779215 
48 5308416 | 254803968 | 12.230590 
49 5764801 | 282475249 | 13. 841287 
50 6250000 | 312500000 | 15.625000 
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ni 


1 

128 
2187 
16384 
78125 
279936 
823543 
2097152 
4782969 


10000000 
19487171 
35831808 
62748517 
105413504 
170859375 
268435456 
410338673 
612220032 
893871739 
x 109 
1.280000 
1.801089 
2.494358 
3.404825 
4.586471 
6.103516 
8.031810 
10. 460353 
13.492929 
17. 249876 
x 1010 
2187000 
2.751261 
3.435974 
4.261844 
5.252335 
6.433930 
7.836416 
9.493188 
11.441558 
13.723101 
x 1010 
16. 384000 
19.475427 
23.053933 
27.181861 
31.927781 
37.366945 
43.581766 
50. 662312 
58. 706834 
67. 822307 


78. 125000 


—————— 


n8 


1 


6561 
65536 
390625 
1679616 
5764801 
16777216 
43046721 
x 108 
1.000000 
2.143589 
4.299817 
8.157307 
14. 757891 
25. 628906 
42 .949673 
69. 757574 


11.688200 
14.048224 
16.815125 
20.047612 
23.811287 
28.179280 
33. 232931 


39 062500 





POWERS OF NUMBERS (Continued) 


























n | nA | nd | ns ni ns 
x 10° «1011 xX 10% 
50 6250000 | 312500000 | 15.625000 7.812500 3.906250 
51 6765201 | 345025251 | 17.596288 8.974107 4.576794 
52 7311616 | 380204032 | 19.770610 | 10.280717 5.345973 
53 7890481 | 418195493 | 22.164361 | 11.747111 |], 6.225969 
54 8503056 | 459165024 | 24.794911 | 13.389252 7.230196 
55 9150625 | 503284375 | 27.680641 | 15.224352 8.373394 
56 9834496 | 550731776 | 30.840979 | 17.270948 9.671781 
57 10556001 | 601692057 | 34.296447 | 19.548975 11.142916 
58 11316496 | 656356768 | 38.068693 | 22.079842 12. 806308 
59 12117361 | 714924299 | 42.180534 | 24.886515 14. 683044 
x< 108 x 1010 < 1011 xX 1018 
60 12960000 7.776000 4.665600 | 27.993600 16.796160 
61 13845841 8.445963 5.152037 | 31.427428 19.170731 
62 14776336 9.161328 5.680024 | 35.216146 21.834011 
63 15752961 9.924365 6.252350 | 39.389806 24.815578 
64 16777216 | 10.737418 6.871948 | 43.980465 28. 147498 
65 17850625 | 11.602906 7.541889 | 49.022279 31.864481 
66 18974736 | 12.523326 8.265395 | 54.551607 36. 004061 
67 20151121 | 13.501251 9.045838 | 60.607116 40 .606768 
68 21381376 | 14.539336 9.886748 | 67.229888 45.716324 
69 22667121 | 15.640313 | 10.791816 | 74.463533 51.379837 
x< 108 X 1010 X 1012 «1014 
70 24010000 | 16.807000 |} 11.764900 8.235430 5.764801 
a 25411681 | 18.042294 | 12.810028 9.095120 6.457535 
72 26873856 | 19.349176 | 13.931407 | 10.030613 7.222041 
73 28398241 | 20.730716 | 15.133423 | 11.047399 8.064601 
74 29986576 | 22.190066 | 16.420649 | 12.151280 8.991947 
75 31640625 | 23.730469 | 17.797852 | 13.:348389 10.011292 
76 33362176 | 25.355254 | 19.269993 | 14.645195 11.130348 
77 35153041 | 27.067842 | 20.842238 | 16.048523 12.357363 
78 37015056 | 28.871744 | 22.519960 | 17.565569 13.701144 
79 38950081 | 30.770564 | 24.308746 | 19.203909 15.171088 
x 108 x 1010 x< 1012 xX 1014 
80 40960000 | 32.768000 | 26.214400 | 20.971520 16.777216 
81 43046721 | 34.867844 | 28.242954 | 22.876792 18. 530202 
82 45212176 | 37.073984 | 30.400667 | 24.928547 20.441409 
83 47458321 | 39.390406 | 32.694037 | 27.136051 22 . 522922 
84 49787136 | 41.821194 | 35.129803 | 29.5090385 24.787589 
85 52200625 | 44.370531 | 37.714952 | 32.057709 27. 249053 
86 54700816 | 47.042702 | 40.456724 | 34.792782 29.921793 
87 57289761 | 49.842092 | 43.362620 | 37.725479 32.821167 
88 59969536 | 52.773192 | 46.440409 | 40.867560 35. 963452 
8&9 62742241 | 55.840594 | 49.698129 | 44.231335 39. 365888 
x< 109 1011 X 1018 x10 
90 65610000 5.904900 5.314410 4.782969 4.304672 
91 68574961 6.240321 5.678693 5.167610 4.702525 
92 71639296 6.590815 6.063550 5.578466 5.132189 
93 74805201 6.956884 6.469902 6.017009 5.595818 
94 78074896 7.339040 6.898698 6.484776 |@ 6.095689 
95 81450625 7.737809 7.350919 6.983373 6. 634204 
96 84934656 8.153727 7.827578 7.514475 7.213896 
97 88529281 8.587340 8.329720 8.079828 7.837434 
98 92236816 9.039208 8.858424 8.681255 8.507630 
99 96059601 9.509900 9.414801 9.320653 9.227447 
100 100000000 | 10.000000 | 10.000000 | 10.000000 10.000000 











FACTORIALS AND THEIR LOGARITHMS 

















n n! | log n! | n | nt log n! 
50 3.0414 x 1064 64. 48307 
1 1.0000 0.00000 51 1.5511 X 1086 66. 19065 
2 2.0000 0.30103 52 8.0658 X 1087 67.90665 
3 6.0000 0.77815 53 4.2749 x 10% 69 .63092 
4 2.4000 x 10 1.38021 54 2.3084 x 107! 71.36332 
5 1.2000 x 102 2.07918 55 1.2696 x 1073 73 .10368 
6 7.2000 X 102 2.85733 56 7.1100 x 1074 74, 85187 
vs 5.0400 x 103 3.70243 57 4.0527 X 1076 76.60774 
8 4.0320 104 4.60552 58 2.3506 X 1078 78.37117 
9 3.6288 X 105 5.55976 59 1.3868 x 10% 80. 14202 
10 3.6288 x 106 6.55976 60 8.8210 X 108! 81.92017 
11 3.9917 X 107 7.60116 61 5.0758 X 108% 83. 70550 
12 4.7900 X 108 8.68034 62 3.1470 X 108 85.49790 
13 6.2270 X 109 9.79428 63 1.9826 x 1087 87.29724 
14 8.7178 X 1010 10.94041 64 1.2689 x 10% 89. 10342 
15 1.3077 X 1012 12.11650 65 8.2477 X 10% 90.91633 
16 2.0923 X 1018 13 .32062 66 5.4435 x 10% 92 .73587 
17 3.5569 X 1014 14.55107 67 3.6471 10% 94.56195 
18 6.4024 x 1015 15. 80634 68 2.4800 x 1096 96 . 39446 
19 1.2165 x 1017 17.08509 69 1.7112 x 10% 98 .23331 
20 2.4329 X 1018 18 .38612 70 1.1979 101% | 100.07841 
21 5.1091 x 1019 19.70834 71 8.5048 X10! | 101.92966 
22 1.1240 x 1021 21.05077 72 6.123410 | 103.78700 
23 2.5852 x 1022 22.41249 73 4.470110" | 105.65032 
24 6.2045 x 1028 23.79271 74 3.3079 X 107 | 107.51955 
25 1.5511 X 1025 25.19065 75 2.4809 X10 | 109.39461 
26 4.0329 x 1026 26 .60562 76 1.8855 X10" | 111.27543 
27 1.0889 x 1028 28.03698 77 1.4518 X 10113 | 113.16192 
28 3.0489 x 1029 29.48414 78 1.1324%1015 | 115.05401 
29 ' 8.8418 x 1030 80. 94654 79 8.9462 1016 | 116.95164 
30 2.6525 X 1082 | B2.42366 80 7.1569 X 10138 | 118.85473 
31 8.2228 1033 3 33.91502 81 5.7971 XK 101% | 120.76321 
32 2.6313 X 1035 35.42017 82 4.7536 X10!22 | 122.67703 
33 8.6833 x 1036 36. 93869 83 3.9455 10124 | 124.59610 
34 2.9523 X 1038 38.47016 84 3.3142 10126 | 126.52038 
35 1.0333 X 1040 40.01423 85 2.8171 X10! | 128.44980 
36 3.7199 X 1041 | 41.57054 86 2.4227 101% | 130.38430 
37 1.3764 x 1043 43 .13874 87 2.1078 10132 | 132.32382 
38 i 5.2302 x 1044 4471852 88 1.8548 X 10134 | 134.26830 
39 2.0398 x 1046 46 .30959 89 1.6508 K 10136 | 136.21769 
40 8.1592 x 1047 47.91165 90 1.4857 X 10188 | 138.17194 
41 3.3453 X 108 49 52443 91 1.38520X10!* | 140.13098 
42 1.4050 x 1051 51. 14768 92 1.2438 X 10142 | 14209477 
43 6.0415 x 1082 52.78115 93 1.1568 X 10144 | 144,06325 
44 2.6583 X 1054 54. 42460 94 1.0874 10148 | 146.03638 
46 1.1962 x 1056 56.07781 95 1.0330 10148 | 148.01410 
46 5.5026 X 1057 57.74057 96 9.9168 10149 | 149.99637 
47 2.5862 X 1059 59 .41267 97 9.6193 X 10151 | 151.98314 
48 1.2414 108! 61.09391 98 9.4269 X 10153 | 153.97437 
49 6.0828 x 108 62.78410 99 9.3326 X 10155 | 155.97000 
350 3.0414 1084 64.48307 100 9.3326 X 10157 | 157.97000 

1 
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FACTORS FOR COMPUTING PROBABLE ERRORS 





CONOA Pwr 





1 


Vin 





. 707107 
. 577350 
. 500000 


-447214 
- 408248 
. 377964 
- 353553 
- 333333 


. 316228 
.301511 | 
- 288675 
- 277350 
- 267261 


. 258199 
- 250000 
. 242536 
. 235702 
- 229416 


- 223607 
- 218218 
- 213201 
. 208514 
. 204124 


. 200000 
. 196116 
. 192450 
. 188982 
. 185695 


- 182574 
. 179605 
. 176777 
. 174078 
. 171499 


- 169031 
- 166667 
- 164399 
- 162221 
- 160128 


. 158114 
. 156174 
. 154303 
. 152499 
. 150756 


.149071 
© 147442 
(145865 
(144338 
‘142857 


. 141421 




















1 6745 6745 - 8453 . 8453 
Vnitr — 1) Vn—1 Vn(n — 1) nV/n — 11/n(n — 1) 
. 707107 6745 .4769 .4227 .5978 
. 408248 .4769 . 2754 . 1993 3451 
. 288675 . 3894 . 1947 .1220 2440 
. 223607 3372 . 1508 . 0845 1890 
. 182574 . 3016 . 1231 . 0630 1543 
. 154303 . 2754 . 1041 .0493 1304 
. 133631 . 2549 .0901 . 0399 1130 
. 117851 . 2385 0795 .0332 0996 
. 105409 . 2248 .O711 .0282 .0891 
. 095346 . 2133 . 0643 .0243 0806 
. 087039 . 2034 . 0587 .0212 0736 
. 080064 .1947 .0540 .0188 0677 
074125 .1871 .0500 .0167 .0627 
. 069007 . 1803 0465 0151 . 0583 
. 064550 .1742 .0435 .0136 .0546 
. 060634 . 1686 . 0409 .0124 .0513 
.057166 . 1636 .0386 .0114 .0483 
054074 . 1590 0365 0105 .0457 
.051299 . 1547 . 0346 . 0097 0434 
.048795 . 1508 .0329 . 0090 0412 
046524 . 1472 .0314 . 0084 . 0393 
044455 . 1438 . 0300 .0078 .0376 
. 042563 . 1406 . 0287 .0073 0360 
.040825 .1377 0275 . 0069 .0345 
. 039223 . 1349 .0265 .0065 -0332 
. 037743 . 1323 .0255 . 0061 .0319 
.036370 . 1298 .0245 .0058 . 0307 
. 035093 1275 .0237 .0055 .0297 
. 033903 ~ 1252 .0229 - 0052 0287 
032791 .1231 0221 .0G50 0277 
.031750 .1211 .0214 0047 0268 
. 030773 . 1192 .0208 0045 0260 
.029854 .1174 0201 . 0043 0252 
. 028989 - 1157 .0196 0041 0245 
. 028172 .1140 .0190 .0040 0238 
.027400 .1124 0185 . 0038 . 0232 
. 026669 .1109 .0180 . 0037 0225 
. 025976 . 1094 0175 .0035 0220 
.025318 . 1080 0171 . 0034 .0214 
. 024693 . 1066 .0167 . 0033 0209 
. 024098 - 1053 .0163 0031 0204 
023531 . 1041 .0159 0030 0199 
. 022990 . 1029 0155 .0029 0194 
. 022473 .1017 0152 .0028 0190 
.021979 . 1005 .0148 0027 0186 
.021507 .0994 0145 .0027 0182 
021054 . 0984 .0142 . 0026 0178 
.020620 .0974 .0139 .0025 0174 
. 020203 0964 0136 0024 0171 
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FACTORS FOR COMPUTING PROBABLE ERRORS 
































(Continued) 

1 1 6745 .6745 . 8453 . 8453 

n == 

VJ/n Vn(n — 1) Vn —1 Vn(n — 1) nVn — 1\Vn(n — J 
50 . 141421 . 020203 0964 .0136 0024 0171 
51 . 140028 .019803 0954 .0134 .0023 .0167 
52 . 138675 .019418 0945 .0131 .0023 .0164 
53 . 137361 .019048 .0935 .0129 0022 0161 
54 . 136083 . 018692 .0927 .0126 0022 .0158 
55 . 134840 . 018349 .0918 0124 .0021 0155 
56 . 133631 .018019 .0910 .0122 .0020 0152 
57 . 1382453 .017700 .0901 0119 .0020 0150 
58 . 131306 .017392 0893 0117 0019 0147 
59 . 130189 .017095 0886 0115 0019 0145 
60 . 129099 . 016807 .0878 0113 .0018 0142 
61 . 128037 .016529 .0871 0112 .0018 0140 
62 . 127000 .016261 .0864 0110 .0018 0138 
63 . 125988 .016001 0857 0108 0017 0135 
64 . 125000 015749 . 0850 0106 0017 0133 
65 . 124035 . 015504 . 0843 0105 .0016 0131 
66 . 123091 .015268 . 0837 0103 .0016 0129 
67 . 122169 .015038 . 0830 0101 0016 0127 
68 . 121268 .014815 | .0824 .0100 0015 0125 
69 . 120386 014599 .0818 . 0099 0015 0123 
70 .119523 . 014389 .0812 0097 .0015 0122 
71 . 118678 .014185 . 0806 . 0096 0014 0120 
72 .117851 . 013986 .0801 . 0094 0014 .0118 
73 .117041 . 013793 0795 .0093 0014 0117 
74 . 116248 . 013606 0789 . 0092 .0013 0115 
75 .115470 . 013423 0784 .0091 .0013 .0113 
76 . 114708 013245 0779 . 0089 .0013 0112 
77 .118961 013072 .0773 . 0088 0013 0111 
78 . 113228 .012904 0769 . 0087 .0012 0109 
79 . 112509 .012739 0764 . 0086 . C012 0108 
80 . 111803 .012579 .0759 . 0085 .0012 0106 
81 silalatig! . 012423 0754 .0084 .0012 0105 
82 . 110432 012270 0749 . 0083 0012 0104 
83 . 109764 012121 0745 . 0082 .0011 0103 
84 . 109109 .011976 0740 0081 .0011 0101 
85 . 108465 011835 .0736 . 0080 0011 .0160 
86 . 107833 .011696 .0732 .0079 .O011 .0099 
87 .107211 011561 0727 .0078 .0011 0098 
88 . 106600 .011429 .0723 0077 .0010 .0097 
89 . 106000 .011300 .0719 . 0076 .0010 . 0096 
90 . 105409 .011173 0715 .0075 .0010 .0094 
91 . 104828 .011050 0711 .0075 .0010 .0093 
92 . 104257 .010929 0707 . 0074 0010 . 0092 
93 . 103695 .010811 .0703 .0073 .0010 . 0091 
94 . 103142 010695 .0699 . 0072 .0009 . 0090 
95 . 102598 .010582 . 0696 .0071 . 0009 .0089 
96 . 102062 .010471 . 0692 .0071 .0009 .0089 
97 -101535 .010363 . 0688 . 0070 . 0009 . 0088 
98 .101015 . 010257 0685 0069 .0009 . 0087 
99 . 100504 .010152 .0681 . 0069 .0009 . 0086 
100 . 100000 010050 0678 0068 0008 0085 








PROBABILITY OF OCCURRENCE OF DEVIATIONS 


Valid for thirty or more samples. 

Probability of occurrence, expressed as per cent, and odds against a 
deviation as great or greater than that designated is given for various ratios 
of the deviation to the probable error and to the standard deviation. 

(From Pearl, Medical Biometry and Statistics, W. B. Saunders Company, 
publishers, by permission.) 


























fantiondes Probable Odds Ratio dev.| Probable Odds 
to P.B, | occurrence against, to std. occurrence against, 
ak % tol dey. % to 1 
1 
1.0 50.00 1.00 0.67449 [50.00 1.00 
ipett 45.81 1.18 One, 48.39 1.07 
ee 41.83 1.39 0.8 42.37 1.36 
1.3 38.06 1.63 0.9 36.81 1,72 
1.4 34.50 1.90 1.0 31.73 2.15 
1.5 31.17 2:21 itgal 20213 2.69 
1.6 28.05 2.57 1.2 23.01 3.35 
ads 25.15 2.98 Irie 19.36 4.17 
1.8 22.47 3.45 1.4 16.15 5.19 
1.9 20.00 4.00 PO) 13.36 6.48 
2.0 17.73 4.64 1.6 10.96 8.12 
2.1 15.67 5.38 Bod, 8.91 10.22 
2.2 13.78 6.25 1.8 Viale) 12.92 
2.3 12.08 7.28 1.9 5.74 16.41 
‘2.4 10.55 8.48 2.0 4.55 20.98 
2.5 9.18 9.90 21 3.57 - 26.99 
2.6 7.95 11.58 2.2 2.78 34.96 
2.7 6.86 13.58 2.3 2.14 45.62 
2.8 5.89 15.96 2.4 1.64 . 59,99 
2.9 5.05 18.82 2.5 1.24 79.52 
3.0 4.30 22.24 2.6 932 106.3 
3.1 3.65 26.37 {| 2.7 693 143.2 
3.2 3.09 31.36 2.8 511 194.7 
3.3 2.60 37.42 2.9 373 267.0 
3.4 2.18 44.80 3.0 270 369.4 
3.5 1.82 53.82 3.1 194 515.7. 
3.6 1.52 64.89 3.2 137 726.7 
Sil 1.26 78.53 3.3 0967 1,033 
3.8 1.04 95.38 3.4 0674 1,483 
3.9 -853 116.3 3.5 0465 2,149 
4.0 698 142.3 3.6 0318 3,142 
4.1 569 174.9 oh 0216 4,637, 
4.2 461 215.8 3.8 0145 6,915 
4.3 373 267.2 3.9 00962 10,394. 
4.4 300 332.4 4.0 00634 15,772 
4.5 240 415.0 5.0 5.73 X1075| 1.744 xX 106 
4.6 192 520.4 6.0 2.0X107 | 5.0108 
4.7 152 655.3 7.0 2.610719 | 3.9x10"! 
4.8 121 828.3 
4.9 0950 1,052. 
5.0 0745 1,341. 
6.0 0052 19,300. 
7.0 . 00023 4.27X105 
8.0 6.81078] 1.47107 
9.0 1.3107} 7.30108 
10.0. © 1:5X10%| 6.51010 
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AREAS, ORDINATES AND DERIVATIVES OF THE 
NORMAL CURVE OF ERROR 


The following table gives values of the area under the curve from the ordi- 
nate at £ = 0 to the ordinate for the values of ¢ given in the column at the 


























Fourth 
deriva- 


InAs gi 


Caras 


tive 


-5501 
5279 
-5056 
-4831 
-4605 


4378 
-4150 
3921 
3691 
3461 


3231 
-3000 
-2770 
2539 
. 2309 


.2078 
. 1849 
1620 
1391 
1164 


left. Values of the ordinate and of the second, third and fourth derivatives 
are also given. 
| 
- |Second| Third | Fourth - | Second | Third 
t | Area Orde deriva- | deriva-|deriva-} ¢ | Area Ord, deriva- | deriva- 
; tive tive tive tive tive 
00 |.0000|.3989/— .3989] .0000 | 1.1968] .50|.1915|.3521)— 2641) .4841 
01 |.0040}.3989/— 3989} .0120 | 1.1965} .51|.1950).3503/— .2592| .4895 
02 |.0080| .3989|—.3987| .0239 | 1.1956] .52|.1985|.3485|— .2543] .4947 
03 |.0120| .3988|—.3984] .0359 | 1.1941] .53 |.2019).3467|— .2493] .4996 
04 |.0160).3986|—.3980] .0478 | 1.1920] .54 |.2054}.3448)— .2443] .5043 
.05 |.0199|.3984)—.3975] .0597 | 1.1894] .55 | 2088) .3429)— .2392| .5088 
06 |.0239] .3982|—.3968] .0716 | 1.1861] .56 |.2123].3411/—.2341) .5131 
‘07 |.0279| .3980/—.3960] .0834 | 1.1822] .57 |.2157|.3391|— .2289) .5171 
08 |.0319|.3977|—.3951] .0952 | 1.1778] .58 |.2190}.3372|— .2238) .5209 
09 |.0359| .3973|—.3941] .1070 | 1.1727] .59 | .2224).3352)— .2185| .5245 
10 |.0398].3970|— .3930} .1187 | 1.1671] .60 | .2258].3332)— .2133] .5278 
11 |.0438].3965|— .3917| .1303 | 1.1609] .61 |.2291).38312}—.2080| .5309 
‘12 |.0478].3961/—.3904| .1419 | 1.1541] .62 |.2324|.3292|—.2027) .5338 
13 |.0517].3956|/—.3889] .1534 | 1.1468] .63 |.2357|.3271|—.1973) .5365 
14 |.0557].3951)— .3873] .1648 | 1.1389] .64 |.2389].3251|/—.1919) .5389 
15 |.0596].3945|— .3856] .1762 | 1.1304] .65 |.2422).3230)—.1865| .5411 
16 |.0636|.3939|— .3838} .1874 | 1.1214] .66 |.2454].3209|—.1811| .5431 
17 |.0675|.3932|—.3819| .1986 | 1.1118] .67 |.2486).3187|—.1757| .5448 
18 |.0714|.3925|—.3798] .2097 | 1.1017] .68 |.2518).3166/—.1702| .5463 
19 |.0754|.3918|—.3777| .2206 | 1.0911] .69 |.2549).3144|— 1647) .5476 
20 |.0793|.3910|—.3754| .2315 | 1.0799] .70|.2580] .3123}—.1593| .5486 
21 |.0832|.3902|— .3730| .2422 | 1.0682] .71|.2612}.3101|—.1538] .5495 
22, |.0871|.3894|— .3706| .2529 | 1.0560] .72 |.2642|.3079}—.1483] .5501 
23 |.0910|.3885|— .3680| .2634 | 1.0434] .73 |.2673).3056)— .1428] .5504 
24 |.0948].3876|—.3653] .2737 | 1.0302] .74]|.2704).3034|—.1373} .5506 
.25 |.0987|.3867/— 3625) .2840 | 1.0165) .75 |.2734|.3011!/—.1318) .5505 
26 |.1026).3857|—.3596| .2941 | 1.0024] .76 |.2764] 2989 — 1262} .5502 
27 |.1064|.3847|— .3566] .3040 | 0.9878] .77 |.2794|.2966|— .1207| .5497 
28 |.1103].3836]—.3535| .3138 | 0.9727| .78 |.2823).2943|— .1153} _ 5490 
29 }.1141].3825|/—.3504} .3235 | 0.9572] .79 |.2852).2920|/—.1098) .5481 
-30 |.1179].3814|—.3471| .3330 | 0.9413] .80|.2881|.2897|— 1043} .5469 
31 1217) .3802}— .3437} .3423 | 0.9250} .81|.2910|.2874)— .0988| .5456 
32 |.1255].3790|/— .3402] .3515 | 0.9082] .82 |.2939).2850)— .0934| .5440 
33 |.1293].3778|— .3367} .3605 | 0.8910] .83 |.2967| .2827/—.0880] .5423 
34 |.1331].3765|— .3330] .3693 | 0.8735] .84 |.2996) .2803]— .0825| .5403 
35 |.1368].3752|— .3293] .3779 | 0.8556} .85 |.3023).2780)— .0771| .5381 
36 |.1406|.3739|— .3255] .3864 | 0.8373] .86 |.3051).2756|— .0718] .5358 
37 |.1443|.3726|—.3216] .3947 | 0.8186] .87 |.3079|.2732/— .0664) .5332 
38 |.1480|.3712/—.3176} .4028 | 0.7996} .88 |.3106].2709/—.0611] .5305 
39 |.1517|.3697|—.3135} .4107 | 0.7803} .89 |.3133}.2685|—.0558| .5276 
40 |.1554|.3683]/—.3004} .4184 | 0.7607} .90|.3159].2661)— .0506] .5245 
Al 1591] .3668}—.3051| .4259 | 0.7408] .91 |.3186] .2637|— .0453] .5212 
42 |.1628].3653/—.3008} .4332 | 0.7206] .92 |.3212|.2613|—.0401) .5177 
43 |.1664].3637|— .2965) .4403 | 0.7001} .93 |.3238).2589|— .0350) .5140 
A4 |.1700|.3621|—.2920} .4472 | 0.6793] .94 |.3264|.2565|—.0299| .5102 
45 |.1736].3605|—.2875| .4539 | 0.6583] .95 |.3289) .2541|— .0248, .5062 
46 |.1772|.3589|— .2830} .4603 | 0.6371] .96 |.3315).2516|— .0197| .5021 
47 |.1808].3572|— .2783} .4666 | 0.6156] .97 |.3340|.2492|— .0147) .4978 
48 |.1844].3555|—.2736} .4727 | 0.5940] .98 |.3365].2468)/— .0098| .4933 
49 |.1879].3538|—.2689} .4785 | 0.5721) .99 |.3389|.2444|— 0049] .4887 
50 |. 1915|.3521}— .2641} .4841h 











AREAS ORDINATES AND DERIVATIVES OF THE 
NORMAL CURVE OF ERROR (Continued) 


















































Ordi-| Second | Third | Fourth Ordi-| Second | Third | Fourth 
t | Area Fat deriva- | deriva-| deriva-| ¢ | Area sate deriva- | deriva- | deriva- 
tive tive tive tive tive tive 

1,00 | .3413].2420] .0000 | .4839 |—.4839] 1.50 | .4332/.1295| .1619 .1457| — .7043 
1,01 | .3438) .2396) ,0048 | .4790 |—.4983] 1.51 | 4345] .1276} .1633 .1387|- . 6994 
1.02 |.3461|.2371) ,0096 | .4740 |—.5122] 1.52 |.4357] 1257) .1647 . 1317] — .6942 
1,03 | .3485).2347) .0143 | .4688 |— 5257] 1.53 | .4370].1238) .1660 .1248' — .6888 
1,04 | 3508) .2323) ,0190 | .4635 |—.5389] 1.54 | .4382].1219) .1672 . 1180) — .6831 
1.05 | .3531).2299) ,0236 | .4580 |—.5516} 1.55 | .4394] 1200} .1683 1111] — .6772 
1.06 | .3554| 2275} .0281 | .4524 |—.5639] 1.56 | .4406].1182) .1694 . 1044) — .6710 
1.07 |,3577}.2251] ,0326 | .4467 |—.5758] 1.57 | .4418] 1163] .1704 .0977) — .6646 
1.08 | 3599) .2227| .0371 | .4409 |—.5873] 1.58 | .4430|.1145} .1714 .0911) — .6580 
1.09 |.3621).2203) .0414 | .4850 |—.5984] 1.59 | .4441).1127| .1722 .0846) — .6511 
1,10 | 3643] .2179] .0458 | .4290 |—.6091} 1.60 | 4452} .1109) .1730 .0781| — .6441 
111 |.3665).2155) .0500 | .4228 |—.6193} 1.61 | .4463}.1092) .1738 .0717| — .6368 
1.12 |.3686].2131] .0542 | .4166 |—.6292] 1.62 | .4474|.1074] .1745 .0654| — .6293 
1,13 |.3708].2107} .0583 | .4102 |—.6386] 1.63 | .4485].1057} .1751 .0591) — .6216 
1,14 | .3729].2083) .0624 | .4038 |—.6476] 1.64 | .4495].1040) .1757 .0529| — .6138 
1,15 | .3749) 2059) .0664 | .3973 |— 26561] 1.65 | .4505].1023) .1762 0468] — .6057 
1.16 | .3770].2036) .0704 | .3907 |—.6643] 1.66 | .4515].1006] .1766 .0408] — .5975 
1.17 | .3790|.2012] .0742 | .8840 |—.6720] 1.67 | .4525) .0989| .1770 .0349] — .5891 
1.18 |.3810}.1989} .0780 | .3772 |—.6792] 1.68 | .4535].0973) .1773 0290) — .5806 
1,19 | .3830).1965) .0818 | .3704 |—.6861] 1.69 | .4545].0957} .1776 -0233) — .5720 
1.20 | 3849) .1942) .0854 | .3635 |—-6926] 1.70 | .4554|.0941) .1778 .0176)| — .5632 
1.21 | .3869].1919] .0890 | .3566 |—.6986] 1.71 | .4564| 0925) .1779 -0120} — 5542 
1,22 | .3888}.1895) .0926 | .3496 |—.7042) 1.72 | .4573] .0909) .1780 .0065| — .5452 
1,23 |.3907|.1872} .0960 | .3425.|—.7094] 1.73 | .4582] 0893) .1780 .0011} — ,5360 
1.24 | .3925].1849) .0994 | .3354 |—.7141] 1.74] .4591| .0878) .1780 |—.0042|— .5267 
1.25 | 3944/1827] .1027-] .3282 |—.7185] 1.75 | .4599] .0863) .1780 |—.0094! —.5173 
1.26 | .3962].1804) .1060 | .3210 |—.7224] 1.76 | .4608] .0848) .1778 |— .0146|—.5079 
1.27 | .3980].1781} .1092 | .31388 |—.7259] 1.77 | .4616| .0833} .1777 |—.0196|— .4983 
1.28 |.3997].1759) .1123 | .3065 |—.7291] 1.78 | 4625] .0818] .1774 |—.0245|— ,4887 
1,29 | .4015] .1736} .1153 | .2992 |—.7318] 1.79 | .4633] 0804) .1772 |—.0294/—.4789 
1,30 | .4032|.1714| .1182 | .2918 |—.7341] 1.80 | 4641] 0790) .1769 |—.0341]—.4692 
1.31 | .4049].1692) .1211 | .2845 |—.7361) 1.81] .4649] 0775) .1765 |—.0388)— .4593 
1.32 | .4066).1669) .1239 | .2771 |—.7376] 1.82 | .4656] .0761) .1761 | —.0433|— .4494 
1.33 | .4082].1647| .1267 | .2697 |—.7388] 1.83 | .4664| .0748| .1756 |—~.0477|— .4395 
1.34 | .4099].1626} .1293 | .2624 |—.7395] 1.84 | .4671| 0734) .1751 | .0521!— .4295 
1.35 | .4115).1604| .1319 | /2550.|—.7399] 1.85 | 4678] .0721] .1746 |—.0563|—.4195 
1.36 |.4131).1582} .1344 | .2476 |—.7400] 1.86 | .4686] .0707| .1740 |—.0605)— .4095 
1.37 |.4147].1961] .1369 | .2402 |—.7396] 1.87 | .4693] 0694) .1734 |—.0645|—.3995 
1.38 | .4162].1540| .1392 | .2328 |—.7389| 1.88 | .4700) 0681} .1727 |—.0685}—.3894 
1.39 |.4177|.1518} .1415 | .2254 |—.7378) 1.89 | .4706) .0669| .1720 |—.0723|—.3793 
1,40 | .4192).1497) .1437 | .2180 |—.7364] 1,90 | 4713] 0656} .1713 |—.0761|—.3693 
1.41 | .4207|.1476| .1459 | .2107 |—.7347] 1.91 | 4719] .0644) .1705 }—.0797|— .3592 
1.42 | .4222).1456] .1480 | .2033 |—.7326] 1.92 | .4726] .0632} .1697 |— .0832}— .2492 
1.43 | .4236|.1435} .1500 | .1960 |—.7301] 1.93 | .4732] 0620} .1688 |— .0867|— .3392 
1.44 |.4251).1415} .1519 1887 |—.7274| 1.94 | .4738] .0608] .1679 |—.0900}—.3292 
1.45 | .4265).1394| .1537 | .1815 |—.7243] 1.95 | 4744) .0596! .1670 |—.0933|—.3192 
1.46 | .4279].1374) .1555 | .1742 |—.7209] 1.96 | .4750] 0584] .1661 |—.0964]/—.3093 
1.47 | .4292).1354) .1572 1670 |—.7172} 1.97 | .4756] .0573} .1651 |—.0994/— .2994 
1.48 | .4306] .1334| .1588 1599 |— 7132] 1.98 |.4762] .0562| .1641 |—.1024)—.2895 
1,49 |.4319].1315] .1604 1528 |—.7089] 1.99 | .4767| .0551| .1630 |—.1052|—.2797 
1.50 | .4332|.1295| .1619 | .1457 |—.7043| 2.00 | .4773! 0540] .1620 '—.1080!—.2700 
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Ordi- 


Area nate 


-4773] .0540 
4778) .0529 
4783] .0519 
4788) .0508 
4793} .0498 


4798) .0488 
-4803) .0478 
-4808) .0468 
4812) .0459 
4817) .0449 


4821) .0440 
4826) .0431 
4830} .0422 
-4834| .0413 
-4838) .0404 


4842) .0396 
4846) .0387 
-4850) .0379 
-4854| 0371 
-4857) .0363 


-4861) .0355 
-4865) .0347 
-4868) .0339 
-4871/ .0332 
-4875] .0325 


4878) .0317 
-4881) .0310 





-4884) .0303 
-4887| .0297 
-4890) .0290 


-4893) .0283 
-4896| .0277 
-4898} 0271 
-4901} .0264 
-4904| .0258 


-4906) .0252 
-4909) .0246 
4911) 0241 
-4913) .0235 
4916] .0229 


4918) .0224 
-4920) .0219 
4922) .0213 
-4925) .0208 
-4927| .0203 


-4929] .0198 
4931) .0194 
-4932| .0189 
4934) 0184 
-4936] .0180 


4938] .0175 








-1096 
-1081 


-1066 
1051 
-1036 
-1022 
-1007 


-0992 
0978 
0963 
-0949 
-0935 


-0920 





Third | Fourth 
deriva- | deriva- 
tive tive 
— .1080) — .2700 
— .1106|) — .2603 
— .1132)— .2506 
— .1157|—.2411 
— .1180) — .2316 
— .1203| — 2222 
— .1225| — .2129 
— .1245|) — .2036 
— .1265)— .1945 
— .1284| —.1854 
— .1302|—.1765 
— .1320|— .1676 
— .1336] —.1588 
— .1351/—.1502 

— .1366) —.1416} 2 
= -1380} — .1332 
— .1393}—.1249 
— .1405}— .1167 
— .1416}—.1086 
— .1426}— .1006 
— 1436) — .0927 
— .1445}-- .0850 
— .1453|— .0774 
— .1460)— .0700 
— .1467| — .0626 
— .1473}— .0554 
— .1478|}— .0484 
— .1483)— .0414 
— .1486]— .0346 
— .1490|— .0279 
— .1492}— .0214 
— .1494}—.0150 
— .1495}— .0088 
— .1496}— .0027 
—.1496} .0033 
—.1495} + .0092 
— .1494} .0149 
= 1492) 0204 
—.1490}. .0258 
—.1487} .0311 
—.1483} .0362 
—.1480} .0412 
—.1475} .0461 
—.1470} .0508 
—.1465} .0554 
—.1459} .0598 
— .1453} .0641 
—.1446} .0683 
— 1439} .0723 
— .1432| .0762 
—.1424| .0800 
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Second | Third 
deriva- | deriva- 
tive tive 
-0920 |—.1424 
-0906 |—.1416 
.0892 |—.1408 
.0878 |—.1399 
-0864 |—.1389 
-0850 |—.1380 
-0836 |—.1370 
-0823 |—.1360 
-0809 |—.1350 
.0796 |—.1339 

- ,0782 |—. 13828 
0769 |—.1317 
0756 |—.1305 
0743 |—.1294 
.0730 |— .1282 
0717 |—.1270 
0705 |—.1258 
0692 |—.1245 
0680 |—.1233 
0668 |—.1220 

0656 |— /1207 
.0644 |—.1194 
.0632 |—.1181 
.0620 |—.1168 
.0608 |—.1154 
0597 |—.1141 
.0585 |—.1127 
.0574 |—.1114 
0563 |—.1100' 
0552 |—.1087 
.0541 ;—.1073 
.0531 |—.1059 
-0520 |—.1045 
-0510 |—.1031 
.0500 |—.1017 
.0490 |—.1003 
.0480 |— .0990 
.0470 |— .0976 
.0460 |— .0962 
-0451 |—.0948 
.0441 |— .0934 
.0432 |—.0920 
.0423 |— .0906 
-0414 |—.0893 
-0405 |—.0879 
-0396 |— .0865 
-0388 |— .0852 
0379 |— .0838 
0371 |— .0825 
-0363 |—.0811 
.0355 |— .0798 








Fourth 
deriva- 
tive 


.0800 
-0836 
.0871 
-0905 
0937 


0968 
-0998 
1027 
- 1054 
- 1080 


1105 
-1129 
1152 
1173 
1194 


1218 
-1231 
. 1248 
1264 
-1279 


- 1293 
- 1306 
-1317 
- 1328 
-1338 


. 1347 
- 1356 
-1363 
-1369 
. 1375 


1379 
.1383 
. 1386 
.1389 
.1390 


1391 
1391 
1391 
. 1389 
- 1388 


. 1385 
.1382 
.1378 
1374 . 
. 1369 


.1364 
.1358 
.1352 
1345 
-1337 


.1330 


AREAS, ORDINATES AND DERIVATIVES OF THE 
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Ordi- Second | Third | Fourth Ordi- Second | Third | Fourth 

t Area mate deriva- | deriva-|deriva-| { | Area Ae deriva- | deriva- | deriva- 
tive tive tive tive tive tive 

3.00 |.4987|.0044| .0355 |—.0798| .1330 | 3.50|.4998).0009 .0098 |—.0283| .0694 
3.01 |.4987|.0043) .0347 |—.0785| .1321 | 3.51 |.4998).0008 .0095 |—.0276| .0681 
3.02 |.4987).0042| .0339 |—.0771| .1313 | 3.52 |.4998).0008) .0093 |—.0269| .0669 
3.03 |.4988).0041] .0331 |—.0758) .1304 | 3.53 |.4998).0008) .0090 |—.0262| .0656 
3.04 |.4988|.0039| .0324 |—.0745| .1294 | 3.54 |.4998).0008) .0087 |—.0256) .0643 
3.05 |.4989).0038) .0316 |—.0732] .1285 | 3.55 |.4998|.0007| .0085 |—.0249) .0631 
3.06 |.4989].0037) .0309 |—.0720) .1275 | 3.56 |.4998|.0007| .0082 |—.0243) .0618 
3.07 |.4989].0036| .0302 |—.0707| .1264 | 3.57 |.4998).0007| .0080 |—.0287| .0606 
3.08 |.4990!.0035| .0295 |—.0694| .1254 | 3.58 |.4998|.0007) .0078 |—.0231| .0594 
3.09 |.4990].0034} .0288 |—.0682| .1243 | 3.59.|.4998).0006} .0075 |—.0225) .0582 
3.10 |.4990|.0033} .0281 |—.0669] .1231 | 3.60 }.4998) .0006|-.0073 |—.0219} .0570 
3.11 |.4991|.0032| .0275 |—.0657] .1220 | 3.61 |.4999|.0006| .0071 |—.0214| .0559 
3.12 |.4991|.0031| .0268 |—.0645] .1208 | 3.62 |.4999|.0006| .0069 |—.0208] .0547 
3.13 |.4991].0030] .0262 |—.0633] .1196 | 3.63 |.4999).0006| .0067 |—.0203| .0536 
3.14 |.4992|.0029] .0256 |—.0621} .1184 | 3.64|.4999|.0005) .0065 |—.0198/ .0524 
3.15 |.4992}.0028} .0249 |—.0609] .1171 | 3.65 |.4999/.0005) .0063 |—.0192) .0513 
3.16 |.4992).0027| .0243 |—.0598} .1159 | 3.66 |.4999).0005| .0061 |—.0187| .0502 
3.17 |.4992| 0026] .0237 |—.0586] .1146 | 3.67 ].4999].0005] .0059 |—.0182| .0492 
3.18 |.4993|.0025] .0232 |—.0575] .1133 | 3.68|.4999|.0005|} .0057.|—.0177| .0481 
3.19 |.4993|.0025} .0226 |—.0564] .1120 | 3.69|.4999|.0004) .0056 |—.0173) .0470 
3.20 |.4993|.0024| .0220 |—.0552| .1107 | 3.70 |.4999|.0004/ .0054 |—.0168) .0460 
3.21 |.4993].0023| .0215 |—.0541] .1093 | 3.71|.4999|.0004) .0052 |—.0164| .0450 
3.22 |.4994| 0022} .0210 |—.0531] .1080 | 3.72 |.4999].0004| .0051 |—.0159) .0440 
3.23 |.4994! 0022) .0204 |—.0520} .1066 | 3.73 |.4999| .0004| .0049 |—.0155) .0430 
3.24 |.4994!.0021| .0199 |—.0509] .1053 | 3.74 |.4999).0004| .0048 |—.0150} .0420 
3.25 |.4994|.0020} .0194 |—.0499) .1039 | 3.75 |.4999}.0004| .0046 |—.0146) .0410 
3.26 |.4994| 0020} .0189 |—.0488] .1025 | 3.76 |.4999|.0003} .0045 |—.0142) .0401 
3.27 |.4995|.0019] .0184 |—.0478} .1011 | 3.77 |.4999].0003} .0043 |—.0138) .0392 
3.28 |.4995|.0018] .0180 |—.0468] .0997 | 3.78 |.4999].0003} .0042 |—.0134) .0382 
3.29 |.4995|.0018| .0175 |—.0458] .0983 | 3.79 |.4999].0003] .0041 |—.0131| .0373 
3.30 |.4995|.0017| .0170 |—.0449| .0969 | 3.80 |.4999).0003| .0039 |—.0127) .0365 
3.31 |.4995|.0017| .0166 |—.0439} .0955 | 3.81 |.4999).0003| .0038 |—.0123) .0356 
3.32 |.4996].0016| .0162 |—.0429] .0941 | 3.82 |.4999).0003| .0037 |—.0120| .0347 
3.33 |.4996|.0016| .0157 |—.0420] .0927 | 3.83 |.4999].0003] .0036 |—.0116} .0339 
3.34 1.4996|.0015} .0153 |—.0411] .0913 | 3.84 |.4999}.0003) .0034 |—.0113) .0331 
3.35 |.4996].0015]} .0149 |—.0402) .0899 | 3.85 |.4999/.0002) .0033 |—.0110) .0323 
3.36 |.4996|.0014| .0145 |—.0393] .0885 | 3.86 |.4999|.0002| .0032 |—.0107| .0315 
3.37 |.4996|.0014| .0141 |—.0384] .0871 | 3.87 |.5000|.0002! .0031 |—.0104) .0307 
3.38 |.4996|.0013| .0138 |—.0376} .0857 | 3.88 }.5000/.0002) .0030 |—.0100! .0299 
3.39 |.4997|.0013| .0134 |—.0367] .0843 | 3.89 |.5000|.0002} .0029 |— .0098) .0292 
3.40 |.4997|.0012| .0130 |—.0359] .0829 | 3.90 | .5000).0002) .0028 |—.0095) .0284 
3.41 |.4997].0012| .0127 |—.0350] .0815 | 3.91 |.5000|.0002} .0027 |—.0092) .0277 
3.42 |.4997).0012| .0123 |—.0342] .0801 | 3.92 |.5000|.0002} .0026 |—.0029| .0270, 
3.43 |.4997|.0011| .0120 |—.0334| .0788 | 3.93|.5000|.0002| .0026 |—.0086| .0263 | 
3.44 |.4997].0011] .0116 |—.0327| .0774 | 3.94 |.5000|.0002]} .0025 |—.0084| .0256 | 
3.45 |.4997|.0010| .0113 |—.0319] .0761 | 3.95 |.5000|.0002} .0024 |—.0081; .0250 
3.46 |.4997|.0010| .0110 |—.0311| .0747 | 3.96 |.5000}.0002| .0023 |—.0079) .0243 
3.47 |.4997|.0010| .0107 |—.0304| .0734 | 3.97 |.5000|.0002) .0022 |—.0076) .0237 
3.48 |.4998].0009] .0104 |—.0297} .0721 | 3.98} .5000|.0001| .0022 |—.0074| .0230 
3.49 |.4998!.0009] .0101 |—.0290} .0707 | 3.99 |.5000|.0001} .0021 |—.0072| .0224 
3.50 |.4998!.0009] .0098 |—.0283| .0694 | 4.00 |.5000].0001| .0020 |—.0070| .0218 
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Second | Third | Fourth Ordi- Boron) Fourth 
“| deriva- | deriva-|deriva-} ¢ | Area ae deriva- ee deriva- 
tive tive tive tive tive tive 
.0020 |—.0070| .0218 -0003 |—.0012) .0047 
-0019 |—.0067) .0212 -0003 |—.0012| .0045 
-0019 |—.0065) .0207 -0003 |—.0012} .0044 
.0018 |—.0063) .0201 -0003 |—.0011) .0042 
.0018 }|—.0061) .0195 -0003 |—.0011) .0041 
.0017 |—.0059| .0190 -0003 |—.0010) .0039 
-0016 |—.0058) .0185 -0002 |—.0010) .0088 
-0016 |—.0056) .0180 -0002 |—.0010/ .0037 
-0015 |—.0054) .0175 -0002 |—.0009) .0035 
.0015 |—.0052| .0170 -0002 |—.0009| .0034 
.0014 |—.0051) .0165 -0002 |— .0009} .0033 
-0014 |—.0049| .0160 -0002 |—.0008! .0032 
-0013 |—.0047) .0156 -0002 |— .0008} .0031 
.0013 |—.0046) .0151 -0002 |—.0008} .0030 
.0012 |—.0044| .0147 -0002 |— .0007; .0028 
-0012 |—.0043) .0143 -0002 |—.0007) .0027 
.0011 |—.0042} .0138 -0002 |—.0007) .0026 
-0011 |—.0040| .0134 -0002 |—.0006; .0026 
-0011 |—.0039| .0130 -0002 |— .0006} .0025 
-0010 |—.0038) .0127 -0001 |— -0006 -0024 
-0010 |—.0036| .6123 -0001 |— 0006) .0023 
-0009 |—.0035) .0119 -0001 — .0006} .0022 
-0009 |—.0034| .0116 -0001 _— .0005} .0021 
-0009 |—.0033) .0112 -0001 — .0005} .0020 
-0009 |—.0032} .0109 -0001 |— 0005} .0020 
-0008 |—.0031) .0105 -6001 |— 0005) .0019 
-0008 |—.0030| .0102 -0001 |— .0005| .0018 
-0008 |—.0029| .0099 -0001 |— .0004| .0018 
-0007 |—.0028) .0096 -0001 |— .0004; .0017 
-0007 |—.0027| .0093 -0001 |— .0004| .0016 
-0007 |—.0026; .0090 -0001 |—.0004| .0016 
-0007 |—.0025| .0087 -0001 |— .0004| .0015 
-0006 |—.0024| .0085 -0001 |—.0004) .0015 
-0006 |—.0023) .0082 -0001 |—.0003) .0014 
-0006 |—.0022) .0079 -0001 |— .0003| .0013 
-0006 |—.0022) .0077 -6001 |—.0003} .0013 
-0005 |—.0021| .0074 -0001 |—.0003) .0012 
-0005 |—.0020| .0072 -0001 |—.0003| .0012 
-0005 |—.0019| .0070 -0001 |—.0003| .0012 
-0005 |—.0019| .0067 -0001 |—.0003) .0011 
-0005 |—.0018) .0065 0001 |—.0003) .0011 
-0004 |—.0017) .0063 -0001 |— .0002| .0010 
-0004 |—.0017| .0061 -0001 |— .0002) .0010 
-0004 |—.0016) .0059 -0001 |— 0002) .0009 
-0004 |—.0016) .0057 -0001 |— .0002} .0009 
-0004 |—.0015) .0055 -0000 |—.0002| 0009 
-0004 |—.0014| .0053 -0000 |— 0002} .0008 
-0004 |—.0014) .0052 -0000 |— .0002} .0008 
-0003 |—.0013) .0050 0000 |— -0002 -0008 
-0003 |—.0013| .0048 .0000 -0002} .0007 








COMPLETE ELLIPTIC INTEGRALS 


1, ie ee EC /is= A ee 
K =f, er B= f 4/1 EO 


k? sin? @ 





















log K log K 

0° 1.5708 0.196120 40° 1.7868 0.252068 
1 1.5709 0.196153 41 1.7992 0.255085 
v7, 1.5713 0.196252 42 1.8122 0.258197 
3 1.5719 0.196418 43 1.8256 0.261406 
4 1.5727 0.196649 a4 1.8396 0.264716 
5 1.5738 0.196947 45 1.8541 0.268127 
6 1.5751 0.197312 46 1.8691 0.271644 
7 1.5767 0.197743 47 1.8848 0.275267 
8 1.5785 0.198241 48 1.9011 0.279001 
9 1.5805 0.198806 49 1.9180 0.282848 
10 1.5828 0.199438 50 1.9356 0.286811 
il 1.5854 0.200137 51 1.9539 0.290895 
12 1.5882 0.200904 52 1.9729 0.295102 
13 1.5913 0.201740 53 1.9927 0.299435 
14 1.5946 0.202643 54 2.0133 0.303901 
15 1.5981 0.203615 55 2.0347 0.308504 
16 1.6020 0.204657 56 2.0571 0.313247 
17 1.6061 0.205768 57 2.0804 0.318138 
18 1.6105 0.206948 58 2.1047 0.323182 
19 1.6151 0.208200 59 2.1300 0.328384 
20 1.6200 0.209522 60 2.1565 0.333753 
21 1.6252 0.210916 61 2.1842 0.339295 
22 1.6307 0.212382 62 2.2132 0.345020 
23 1.6365 0.213921 63 2.2435 0.350936 
24 1.6426 0.215533 64 2.2754 0.357053 
25 1.6490 @.217219 65 2.3088 0.363384 
26 1.6557 0.218981 66 2.3439 0.369940 
27 1.6627 0.220818 67 2.3809 0.376736 
28 1.6701 Q.222732 68 2.4198 0.383787 
29 1.6777 0.224723 69 2.4610 0.391112 
30 1.6858 0.226793 70 2.5046 0.398730 
31 1.6941 0.228943 71 2.5507 0.406665 
32 1.7028 0.231173 72 2.5998 0.414943 
33 1.7119 0.233485 73 2.6521 0.423596 
34 1.7214 0.235880 74 2.7081 0.432660 
35 be 0.238359 15 2.7681 0.442176 
36 1.7415 0.240923 76 2.8327 0.452196 
37 1.7522 0.243575 77 2.9026 0.462782 
38 1.7633 0.246315 78 2.9786 0.474008 
39 1.7748 0.249146 79 3.0617 0.485967 
0.252068 3.1534 0.498777 
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COMPLETE ELLIPTIC INTEGRALS (Continued) 















































sin-lk | K log K sin-1k Le log K 
80° 3.1534 0.498777 85° 3.8317 0.583396 
81 3.2553 0.512591 86 4.0528 0.607751 
82 3.3699 0.527613 87 4.3387 0.637355 
83 3.5004 0.544120 88 4.7427 0.676027 
84 3.6519 0.562514 89 5.4349 0.735192 
85 3.8317 0.583396 90 C) © 

Values of K for sin-1k = 85° to 89° by 0.1° and 89° to 90° by minutes. 

sin71k K log K sin-1k K log K 

85.0° 3.832 0.58343 89° 0’ 5.435 0.73520 
85.1 3.852 0.58569 89 2 5.469 0.73791 
85.2 3.8702 0.58794 89 4 5.504 0.74068 
85.3 3.893 0.59028 89 6 5.540 0.74351 
85.4 3.914 0.59262 89 68 5.578 0.74648 
85.5 3.936 0.59506 89 10 5.617 0.74950 
85.6 3.958 0.59748 89 12 5.658 0.75266 
85.7 3.981 0.59999 89 14 5.700 0.75587 
85.8 4.004 0.60249 89 16 5.745 0.75929 
85.9 4.028 0.60509 89 18 5.791 0.76275 
86.0 4.053 0.60778 89 20 5.840 0.76641 
86.1 4.078 0.61045 89 22 5.891 0.77019 
86.2 4.104 0.61321 89 24 5.946 0.77422 
86.3 4.130 0.61595 89 26 6.003 0.77837 
86.4 4.157 0.61872 89 28 6.063 0.78269 
86.5 4.185 0.62170 89 30 6.128 0.78732 
86.6 4.214 0.62469 89 32 6.197 0.79218 
86.7 4,244 0.62778 89 34 6.271 0.79734 
86.8 4.274 0.63083 89 36 6.351 0.80284 
86.9 4.306 0.63407 89 38 6.438 0.80875 
87.0 4.339 0.63739 89 40 6.533 0.81511 
87.1 4.372 0.64068 89 41 6.584 0.81849 
87.2 4.407 0.64414 89 42 6.639 0.82210 
87.3 4.444 0.64777 89 43 6.696 0.82582 
87.4 4.481 0.65137 89 44 6.756 0.82969 
87.5 4.520 0.65514 89 45 6.821 0.88385 
87.6 4.562 0.65916 89 46 6.890 0.83822 
87.7 4.603 0.66304 89 47 6.964 0.84286 
87.8 4.648 0.66727 89 48 7.044 0.84782 
87.9 4.694 0.67154 89 49 @13t 0.85315 
88.0 4.743 0.67605 89 50 7.226 0.85890 
88.1 4.794 0.68070 89 51 Woon 0.86522 
88.2 4.848 0.68556 89 52 7.449 0.87210 
88.3 4.905 0.69064 89 53 7.583 0.87984 
88.4 4.965 0.69592 89 54 UME 0.88857 
88.5 5.030 0.70157 89 55 7.919 0.89867 
88.6 5.099 0.70749 89 56 8.143 0.91078 
88.7 5.173 0.71374 89 57 8.430 0.92583 
88.8 5.253 0.72041 89 58 8.836 0.94626 
88.9 5.340 0.72754 89 59 9.529 0.97905 
89.0 5.435 0.73520 90 «20 C) C) 

















COMPLETE ELLIPTIC INTEGRALS (Continued) 














6 
sin-1k E log E sin-1k E log E 

0° 1.5708 0.196120 45° 1.3506 0.130541 

1 1.5707 0.196087 46 1.3418 0.127690 

2 1.5703 0.195988 47 1.3329 0.124788 

3 1.5697 0.195822 48 1.3238 0.121836 

4 1.5689 0.195591 49 1.3147 0.118836 

6 1.5678 0.195293 50 1.3055 0.115790 

6 1.5665 0.194930 51 1.2963 0.112698 

i 1.5649 0.194500 52 1.2870 0.109563 

8 1.5632 0.194004 53 1.2776 0.106386 

9 1.5611 0.193442 54 1.2681 0.103169 
10 1.5589 0.192815 55 1.2587 0.099915 
11 1.5564 0.192121 56 1.2492 0.096626 
12 1.6537 0.191362 57 1.2397 0.093303 
13 1.5507 0.190537 58 1.2301 0.089950 
14 1.5476 0.189646 59 1.2206 0.086569 
15 1.5442 0.188690 60 Va al 0.083164 
16 1.5405 0.187668 61 1.2015 0.079738 
17 1.5367 0.186581 62 1.1920 0.076293 
18 1.5326 0.185428 63 1.1826 0.072834 
19 1.5283 0.184210 64 1.1732 0.069364 
20 1.5238 0.182928 65 1.1638 0.065889 
21 1.5191 0.181580 66 1.1545 0.062412 
22 1.5141 0.180168 67 1.1453 0.058937 
23 1.5090 0.178691 68 1.1362 0.055472 
24 1.5037 0.177150 69 1.1272 0.052020 
25 1.4981 0.175545 70 1.1184 0.048589 
26 1.4924 0.173876 wal: 1.1096 0.045183 
27 1.4864 0.172144 72 1.1011 0.041812 
28 1.4803 0.170348 73 1.0927 0.038481 
29 1.4740 0.168489 74 1.0844 0.035200 
30 1.4675 0.166567 75 1.0764 0.031976 
31 1.4608 0.164583 76 1.0686 0.028819 
32 1.4539 0.162537 ae 1.0611 0.025740 
33 1.4469 0.160429 78 1.0538 0.022749 
34 1.4397 0.158261 79 1.0468 0.019858 
35 1.4323 0.156031 80 1.0401 0.017081 
36 1.4248 0.153742 81 1.0338 0.014432 
37 ' 1.4171 0.151393 82 1.0278 0.011927 
38 1.4092 0.148985 83 1.0223 0.009584 
39 1.4013 0.146519 84 UROL Ga: 0.007422 
40 1.3931 0.148995 85 1.0127 0.005465 
41 1.3849 0.141414 86 1.0086 0.003740 
42 1.3765 0.138778 87 1.0053 0.002278 
43 1.3680 0.136086 88 1.0026 0.001121 
44 1.3594 0.133340 89 1.0008 0.000326 
45 1.3506 0.180541 90 1.0000 0.000000 
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FACTORS AND PRIMES 


If n is prime the mantissa of its logarithm is given. 











n 0 | 1 | 2 | 3 | 4 
See 0000000 3010300 4771213 22 

1) 2°65 0413927 22-3 1139434 2-7 

2) 22-5 3-7 2-11 3617278 23-3 

3] 2-3-5 4913617 25 3°11 2-17 

4) 23-5 6127839 2-3-7 6334685 22-11 

5| 2-82 3-17 22-13 7242759 2+ 33 

6| 22-3-5 7853298 2-31 82-7, 26 
7|2-5°7 8512583 23. 32 8633229 2-37 

8) 29-5 34 2-41 9190781 2-3-7 
9] 2-3-5 7-13 22-23 3°31 2-47 
10| 22-8 0043214 2-3-17 0128372 23-13 
11) 275-11 3-37 24-7 0530784 2-3-19 
12] 28-3-5 IL 2-61 3-41 22-31 
13] 2°5-13 1172713 22-3-i1 7-19 2-67 
14] 22-5-7 3-47 2-71 11-13 24 - 32 
15| 2-3-8 1789769 23-19 32-17 2-7-1 
16| 25-5 7-23 2-38 2121876 22-41 
17| 2°5-17 32-19 22-43 2380461 2-3-29 
18] 22-325 2576786 2-7°13 3°61 23 - 23 
19] 2-5-19 2810334 26 2855573 2-97 
20| 23-52 3° 67 2-101 7-29 22-3-17 
21| 2-3-5-7 | 3242825 22-53 3-71 2-107 
29| 22-5-11 13-17 2-3-3837 3483049 25-7 

93) 25-23 3°7-11 23-29 3673559 2-32-13 
24| 24-3-5 3820170 2-112 35 22-61 
25| 2-53 3996737 22- 32-7 11-23 2-127 
26| 22-5-13 | 32-29 2-131 4199557 23-3+12 
27| 2- 38-5 4329693 24-17 3-7-18 2-137 
28] 29-5-7 4487063 2°3-47 4517864 22-71 
29] 2- 5-29 3-97 2-73 4668676 2-3-72 
30| 22-3 +B 7-43 2-151 3-101 24-19 
31| 2-5-31 4927604 23-3-13 | 4955443 2-157 
32| 26-5 3-107 2-7-23 17-19 22 - 34 
33] 2-3-5-11 | 5198280 22. 83 32. 37 2-167 
34| 22-5-17 11-31 2-32+19 73 23- 43 
35| 2- 52-7 33-13 25-11 5477747 2-3-59 
36| 2°- 32-5 192 2-181 3-112 22-7+13 
37| 2° 5-37 7-53 22-3-31 | 5717088 2-11-17 
38| 22-5-19 | 3-127 2-191 5831988 27-3 
39| 2°3-5-13 | 17-23 23» 72 3-131 2-197 
40) 24-52 6031444 2-3-67 13-31 22-101 
41| 2-5-41 3): 137 22+ 103 7-59 2-32-23 
42) 22-3-5-7 | 6242821 2-211 32-47 23-53 
43| 25-43 6344773 24-38 6364879 2-7-31 
44| 23-5- 11 32-72 2-13-17 | 6464037 22-3- 37 
45| 2-32-52 11-41 22-113 3-151 2-227 
46| 22-5-23 | 6637009 2-3-7-11 | 6655810 24-29 
47| 2-5-47 3-157 23 - 59 11-43 2-3-79 
48| 25-3-5 13-37 2-241 357 123 22-112 
49| 2-5: 72 6910815 22-3-41 17-29 2-13-19 
50| 22-53 3-167 2-251 71015680 23- 32-7 





FACTORS AND PRIMES (Continued) 


If n is not prime its prime factors are given. 











n | 5 | 6 7 | 8 | 9 

0| 6989700 2-3 8450980 23 3? 

1] 3-5 4 2304489 2-3 2787536 

2| 52 2-13 33 22-7 4623980 

3) 5-7 22 - 32 5682017 2-19 3°13 

4) 32-5 2°23 6720979 2¢-3 7 

5) 5+ ¥1 2227 8-19 2-29 77108520 

6} 5+138 2-311 8260748 22-17 3° 23 

7 3-8 2-19 CPart 2°3:-13 | 8976271 

S262 47 2-43 3°29 Pek OI {| 9493900 

9} 5-19 23-3 9867717 2°72 ws? = 1h 
10} 3-5+7 2-53 rast 22\+ 33 | 0374265 
11| 5-23 22-29 Sth 22 59 \ (bw tie 
12} 53 2°3227 1038037 27 | 3°43 
13} 33+ 5 23° 17 1367206 2°3:-23 | 1430148 
14) 5-29 2°73 3°72 22-37 | 1731863 

{ 

15) 5-31 223.13 1958997 2°79 | 3°53 
16) 3-65-11 2-83 2227165 PRESET | 132 
17| 52:7 24-11 3-59 2-89 2528530 
18] 5 - 387 2°3-31 Dil gsel:?, 22°47 oa 
19] 3-5-13 22+ 72 2944662 m2 32s U1 2988531 
20) 5+ 41 2-103 3? + 23 24 - 1s | 11-19 
21) 5+ 43 23 - 33 7:31 2-109 3°73 
22| 32+ 52 2-113 3560259 22-3- 19 3598355 
23) 5-47 22+ 59 3°79 Daher Le 3783979 
24| 5+ 72 2°3-:41 13-19 23-31 3-83 
25| 3-5°+17 28 4099331 2-3:-43 7-37 
26] 5-63 2-7-19 3-89 22+ 67 4297523 
27| 62-11 22- 3-23 4424798 2-139 32+ 31 
28] 3-5-19 2 ti 13 7-41 25 - 32 172 
29) 5- 59 23 - 37 33-11 2-149 13 - 23 
30) 5-61 2° 39-17 4871384 Fo Oe On ip 3-103 
3 -32* 5°74 22-79 5010593 2-3)-53 11-29 
32] 52-13 2-163 3-109 23-41 7°47 
33} 5 - 67 QE 37 5276299 2-132 3°113 
34) 3-5- 23 2-173 5403295 22-3-29 5428254 
35| 5°71 22- 89 Sealy 2-179 5550944 
36) 5+ 73 2°3:61 5646661 24+ 23 32-41 
37| 3- & 23-47 13 - 29 2° 33-7 5786392 
38} 5°7-11 2-°193 32-43 22-97 5899496 
39) 5-79 22+ 32-11 5987905 2-199 3d wale 
40| 34-5 2 S29 11-37 23-3 > 17 6117233 
41) 5-83 25-13 3-139 DMs 19 6222140 
42} 52-17 Desi TL 7:61 22-107 32 de 1S 
43) 3-5-29 22-109 19 - 23 2°3°73 6424645 
44) 5-89 2° 223 3° 149 26 6522463 
45} 5-7-1383 23-3-19 6599162 2-229 33-17 
46) 3-5- 31 2 - 233 6693169 22- 32-13 72 G7. 
47| 52-19 PER A Wf 32 - 53 2 - 239 6803355 
48) 5-97 - 35 6875290 23- 61 3-163 
49) 32+5-11 24-31 Gets 2°3-83 6981005 
50) 5° 101 2 11)°23 3 - 132 22° 127 7067178 
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FACTORS AND PRIMES (Continued) 

















n 0 | 1 | 2 | 3 | 4 
50| 22+ 53 3: 167 2-251 7015680 23 - 32-7 
fom! Cah trey eee |) Wee Crees 29 33-19 2200) e 
52| 23-5-13 7168377 2'* 322 29 7185017 22-131 
53] 2-5.- a4 32-59 22-719 13-41 2-3-89 
54] 22- 33- 7331973 2)°271 3:181 PRIA, 
55) 2-52-11 19 - 29 23- 3-23 +79 2° 277 
56] 24°-5°7 eye k a ales 2+ 281 71505084 22° 3°47 
57| 2+3-5-19 | 7566361 22-11-13 * 191 PA Ee SL 
58] 22-5- 29 7-83 2°3°97 11 - 53 23-73 
59) 2°5- 59 3-197 24+ 37 7730547 Z3se UL 
60) 23-3- 5 V788745 2°7-43 32 - 67 22-151 
GL 25°61 13-47 22 32+ 17 71874605 2 - 307 
62) 22" 6 = 31 33 + 23 Po eal | 7-89 24-3213 
63] 2-32-5-7 | 8000294 23 - 3-211 2-317 
64] 27-5 8068580 2-3 107 8082110 22-7 +23 
65) 2-52-13 Seed ok 22+ 163 8149132 2\- 3 - 109 
66] 22-3-5-11] 8202015 2° 331 3° 13617 23 - 83 
67) 2-5 - 67 Le 6 25° 3° 7 8280151 22 °337 
68] 23: 5-17 3 * 227 Qe SL 8344207 2215 32)- 19 
69) 2-3-5-23 | 8394780 22-173 S27 1 2-347 
70| 22- 52-7 8457180 2° 58-13 19 - 37 26> tt 
TANS 2b. 32 - 79 23 - 89 23 - 31 PIOR IC 76 kes 
72| 24+ 32-5 7-103 2-192 3-241 22-181 
73) 2°58: 73 17-43 22-3-61 8651040 2-367 
74) 22-5- 37 3-13-19 2° 7-53 8709888 23-3°31 
TDL oes tot 8756399 24-47 3-251 2-13-29 
76) 23-5-19 8813847 BASIC IPAS 7-109 22-191 
UE G76 OAR 3} 8 Pay 22+ 193 8881795 2-32-43 
78) 22-3-6-13) 11° 71 PA Oa GO Pa) 33 - 29 24+ 72 
79| 2° 5-78 Wits 23 - 32- 11 13-61 2-397 
80} 25 - 52 32-89 2-401 11-73 22-3-+ 67 
81] 2-34: 5 9090209 22+7 ~ 29 os 201 Qe LIST 
82); 22-5-41 9143432 PARI AE Y( 9153998 23- 103 
83] 2- 5-83 32770 26°13 72-17 PHO BIO 12) 
S423 3" B97 | 292 2° 421 3-281 22+ 211 
85) 2-52-17 23°37 isis cara! 9309490 257-162 
86] 22: 5-43 Rj aieag: 2-431 9360108 25 - 33 
Sil 2° 3. 6 29) | 13 = 67, 23 - 109 32 - 97 219% 25 
88) 24-5-°11 9449759 2-32: 72 9459607 22-13-17 
89) 2-5-89 34° 11 22 - 223 19 - 47 2°3-+149 
90) 22- 32- 52 17: 63 Pj cm abo bk 3-7-4383 23-118 
91) 2-5-7-13 | 9595184 pa aire yin lt?) 11-83 2-457 
92] 28+ 5-23 3-307 2-461 Is=71 PIE CONG | 
93) 2-3°5:31 | 72-19 22 + 233 3° 311 2-467 
94| 22-5-+47 9735896 PO COA Y( 23-41 24-59 
95) 2-52-19 3-317 PIG Coole 9790929 2-32-53 
96) 26-3-5 312 2 lo ol 32-107 22-241 
97| 2°.5-.97 9872192 22 - 36 7-139 2 - 487 
98| 22-5- 72 32-109 2-491 9925535 23- 3-41 
99] 2-32-5-11]| 9960737 25+ 31 “Sol PL Sh fat 
100) 2°- 53 Vo deed. 3-167 17-59 22-251 




















FACTORS AND PRIMES (Continued) 














n 5 6 a 8 
50; 5-101 22 11> 23 3+ 132 22-127 
51} 5-103 22+3-43 11-47 PEST ES ays 
62) 3 > 52-7 2 + 263 17-31 24-311 
53} 5-107 23 - 67 3-179 2-269 
54} 5-109 2°3-7-+13 | 7379873 22 - 137 
55) 3-5 37 22 - 139 7458552 2-32-31 
56] 5: 113 2 - 283 Clow 4 23 Fd. 

57| 52-23 26+ 32 7611758 2°172 

58} 3?-5+13 2-293 71686381 22.3 + 72 
59) 5: 7-17 22-149 3-199 2-13 +23 
60) 5-112 2°3-°101 7831887 25-19 

61) 3-5: 41 23+ 7-11 7902852 2-32 103 
62] 54 2°313 3:11:19 22-157 
63] 5+ 127 22-3: 53 72°13 2-11-29 
64) 3°5-43 2°17-19 8109043 23 + 34 
65) 5° 131 24-41 32+ 73 2°7+47 
66] 5°7-19 2° 32- 37 23 > 29 22+ 167 
67| 33+ 52 22 + 132 8305887 2° 3-113 
68} 5+ 137 2-7 3+ 229 24+ 43 

69] 5-139 23-3-29 17-41 2 - 349 
10; 3°5-47 2° 353 7-101 22-3 -59 
71) 6211513 22-179 3 + 239 2 - 359 
72) 52-29 2°3-112 8615344 PITTA I} 
73) 3:5: 72 25+ 23 11-67 2-32-41 
74| 5-149 2° 373 32+ 83 22-11 + 17 
75) 5-151 22+ 33-7 8790959 2° 379 
76| 32-5-17 2-383 13 - 59 28-3 

77| 52-31 23-97 310237. 2+ 389 
78) 5-157 2°3°131 8959747 22 +197 
79| 3°5-53 22+ 199 9014583 2°3°7:19 
80| 5:7: 23 2°13: 31 3+ 269 23-101 
81) 5-163 24° 3-17 19-43 2-409 
82} 3-52-11 2°7 +59 9175055 22-32-23 
83] 5 - 167 22-11-19 33+ 31 2-419 
84) 5-13? 2+ 32-47 7-112 24°53 
85) 32-5-19 23+ 107 9329808 2°3°11-13 
86} 5-173 2+ 433 3-172 2227-31 
87) 53-7 22+3-73 9429996 2-439 
88} 3-5-59 2+ 443 9479236 23-3-37 
89} 5-179 27° 7 3-13-23 2° 449 
90) 5-181 2°3° 151 9576073 22: 227 
91} 3-5: 61 22+ 229 QrAst 2° 33-17 
92) 52+ 37 2+ 463 32+ 103 25-29 

93) 5-11-17 23+ 32°13 9717396 2° 7.° 67 
94| 33-5°7 2°11-+43 9763500 PIIRTO he) 
95; 5-191 22 - 239 3-11-°29 2+479 
96} 5-193 2+3-7-23 | 9854265 23+ 112 
97| 3-52-13 24-61 9898946 2°3:-163 
98) 5-197 2°17 + 29 3°7:47 22-13-19 
99} 5-199 223° 83 9986952 2-499 
100| 3-5-67 2- 503 19 - 53 Dh 32.97 
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7067178 
3-173 
23? 

qo 11 
32-61 


13 - 43 
4551123 
3-193 
19 - 31 
7774268 


3°7-29 
7916906 
17 - 37 
32-71 
11-59 


8188854 
3 + 223 
L597 
13 - 53 
3 + 233 


8506462 
8567289 
36 
8686444 
7+ 107 


3211-23 
8859263 


ERE 
11-79 
3° 293 
@2127 
29° 31 


33 - 37 
0038912 





FACTORS AND PRIMES (Continued) 


























n | 0 1 2 3 4 
100, 2°- 53 T2112 13 2-3 167 17-59 22- 251 
101) 2°01 3° 337 27-11 > 23 0056094 2-3> 132 
102} 22: 3-5:17) 0090257 2° 7°73 6-115 31 210 

103) 2-5: 103 0132587 23+ 3-43 0141003 2-11-47 
104) 2-5-1383 3° 347 2+ 621 7-149 22 + 32+ 29 
105) 2-3-8 -7 0216027 22+ 263 34-13 2°17+3t 
106} 22-5- 53 0257154 2°32: 59 0265333 23-7-+19 
107) 9-5 - 107 By iy SAW ¢ 24+ 67 29 -37 2:3+179 
108) 23: 33-5 23 - 47 2-541 3-192 22° 271 
109} 2- 5-109 0378248 2+3+7-13) 0386202 2+ 547 
110) 2?- 5-11 3 + 367 2°19 + 29 0425755 24-3: 23 
111 /F ORS 57379) e101 23+ 139 bs Re aaa oes 2 - 557 
MAG) G2 Of 19'- 59 2+3:-11-17) 0503748 22+ 281 
113} 2-5-1138 3-13-29 22 + 283 11- 103 2°34 o7 
114} 22-3-5-19] 7-163 2° 571 Salad 23-11-13 
115) 2-52-23 0610753 27+ 32 0618293 2E570 
116) 23- 5-29 33 - 43 257283 0655797 22-3-97 
117) 2-32-5-13) 0685569 22 - 293 3-17-23 2-587 
118} 2?- 5-59 0722499 23° 197 7+ 132 25 - 37 
119) 9-5-7217 | 3=397 23+ 149 0766404 2-3°199 
120) 24-3: 5 0795430 2-601 3° 401 22+7+43 
IHN go Leponi til 7-173 22-3:-101 0838608 2-607 
122} 2?-5-61 oll sae 2-13-47 0874265 23\- 32> 17 
123) 2-3-5-41 | 0902581 DAWA AT. 32+ 137 261% 
124) 23-5-31 17-73 2+ 33+ 23 11-113 2%) 310. 
125) 2° 5! 32-139 22-313 7-179 picesye ale! wih?) 
126| 22°'32- 5-7 | 13-97 2-631 3-421 ew 
127| 2° 5* 127 31-41 23-3: 53 19+ 67 2° 72-13 
128; 28-5 Byco7( Qh gil 2-641 1082267 22-3+ 107 
129} 2°3-5-48 | 1109262 22-17-19 3° 431 2+ 647 
130) 22-52-13 1142773 2-°3-7-31 | 1149444 23 + 163 
131) -225 2131 3-19-23 25+ 41 13-101 2+ 32+ 73 
132) 23-3-5-11} 1209028 2-661 33 - 72 22+ 331 
133) °oRs5 7 4 19) ets 22+ 32+ 37 31-43 2+ 23-29 
134| 2?- 5°67 32+ 149 2¢1+61 17-79 26°37 
135) 2 - 38- 52 7-193 23 © 132 3-11-41 2-677 
136) 225 27 1338581 2° 3* 227 29+ 47 2211+ 31 
137 QD cele, 3 > 457 22. 73 1376705 2-3+*229 
138} 22-3-5:-23} 1401937 2-691 3-461 23-173 
139] 2-5- 139 13 - 107 24°3-29 7:199 2°17-41 
140} 23- 52-7 3-467 2+701 23-61 22+ 33-13 
141|-2- 3:5 +47 | 17-83 22+ 353 32> 157 2-7-101 
142) 22-5-71 7-29 2°32- 79 1532049 24-89 
143] 2°5-11- 13) 33-53 23-179 1562462 } 2+3-239 
144] 25+ 32°5 1 13H 2°7:+1038 3:13+37 (22 - 192 
145) 2-52-29 1616674 22-3-12 1622656 2° 727 
146} 22- 5-73 3° 487 2°17: 48 7-11-19 23-3-61 
147) 2°3°5-72 1676127 26-23 3-491 2-11 - 67 
148) 23-5 37 1705551 2-3-13-19) 1711412 22-7-53 
149; 2-5-149 So cf Sack 22-373 1740598 2-32-83 
150) 22-3 - 5 19-79 2: 751 32> 167 25-47 
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FACTORS AND PRIMES (Continued) 




















6 7 8 %) 
2+ 503 19 - 53 PE ORT Cig 0038912 
23-127 32-113 2 - 509 0081742 
2-39-19 13-79 221-267 3-73 
ab th oye 17-61 2°3:2173 0166155 
2° 623 3-349 23131 0207755 
25°3-11 7° 151 2-23? 3 > 353 
2:°13-41 11 +97, 22.253) *89 0289777 
2? « 269 3° 359 Beteis Td 13 - 83 
2°3-181 0362295 SLY / 32 - 112 
23+ 137 0402066 De 36 7p liste 
Ze 79 33: 41 22Eia 0449315 
22> 37 - 31 0450532 2-13-43 3-373 
2 - 563 23 23°3 47 0526939 
raat 3° 379 2 - 569 17 - 67 
2h Sem O91 31-37 2h sail 3 - 383 
228s 172 13 - 89 2°3:193 19-61 
2° 11+ 53 3° 389 24-73, 7 - 167 
PSE: ICY (3 LiaAtO7, 2-19-31 32-131 
2° 593 0744507 2° 738r 11 9-41 
22913 23 322719 2-599 11-109 
2 > 32> 67 ie 7a 23+ 151 8°13-31 
26+ 19 0852906 2 87 + 29 +|523..53 
2° 613 3-409 2? + 307 0895519 
22+ 3-103 0923697 2-619 Sicise(b9 
2-789 29 - 43 25-3-13 0965624 
23 - 157 3-419 PIT e 37 1000257 
2° 3211 7-181 22-317 33+ 47 
Pgh Naa 948) 1061909 2°32? 7 1068705 
2- 643 st Ni: 12 23° 7 - 28 1102529 
24+ 34 1129400 Ze 59 3 + 433 
2° 653 1162756 22-3109 Tells Uh 
22+ 7-47 3 + 439 2° 659 1202448 
2°3-13-17| 1228709 24-83 3° 443 
23+ 167 TeeV9), 2-3 +223 13-103 
2+ 673 3+ 449 22 - 337 19)-:74 
22-3-113 23 - 59 227 397 32° 15t 
2+ 683 1357685 23-732" 19 37? 
25+ 43 88 17 2-13-53 7-197 
ze 3727-11) 19273 22+ 347 3 - 463 
+ 349 0 bx 4 2-3°233 1458177 
2°19* 37 3°7- 67 ea 1489110 
23+ 3-59 13-109 } 2-709 3-11-43 
2-23-31 1544240 22-3-7-17) 1550322 
22+ 359 3-479 2719 1580608 
2°3-+241 1604685 23-181 32-7-23 
24+ 7213 31-47 2-38 1640553 
+ 733 3? + 163 22 - 367 13-113 
22-32-41 Fe201 2-739 3°17 +29 
2-743 1723110 24° 3-31 1728947 
280d: 17 3-499 2-7-107 1758016 
ibis Bye Qe 13: 29 3° 503 


2-3-251 
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FACTORS AND PRIMES (Continued) 











n 0 1 
150) 22-3- 58 19 - 79 
151) 2-5-1651 1792645 
152) 245 5519 3? > 132 
153} 2-32-5-17]| 1849752 
154) 22-5-7:-11] 23-67 
155) 2-52-31 3-11-47 
156) 23-3:-5-13] 7+ 223 
157) 2: 5-157 1961762 
158] 22-5- 79 32 Viel 
159} 2-3-5: 53 |} 37-43 
160} 26- 52 2043913 
161| 2-57 * 23 2-179 
162} 22+ 34-5 2097830 
163} 2- 5-163 7° 233 
164} 23-5-41 3 - 547 
168! 2-2-™-11} 13-127 
166] 22+ 5-83 1-151 
167| -2:- 5 %987 3° 557 
168) 24-3°-5:7 | 412 

169) 2: 5-13? 19-89 
170) 22-52-17 35° 7 

171| 2-32-5-19] 29-59 
172] 23-5-43 2357809 
173] 2: 5-173 3° 577 
174] 22-3-5:-+29]| 2407988 
175) 2- 53-7 17-103 
176) 25- 5-11 3 > 587 
177) 2235 +59.) 7 sa12 23 
178] 22-5-89 13-137 
179] 2:5*179 32 - 199 
180} 23+ 32-52 2555137 
181; 2-5-181 2579185 
182) 22-5-7-13] 3-607 
183] 2-3-5-:61 | 2626883 
184) 24-5 - 23 7 + 263 
185) 2-52-37 3: 617 
186} 22-3-5:-31]| 2697464 
187| 2-5-11-17| 2720738 
188) 23- 5-47 32°11+19 
189). 2°3%-5+7 | 31°61 
190} 22-52-19 2789821 
191) 2-5-1911 3° 72-13 
192) 27-3°5 17 --113 
193] 2- 5-193 2857823 
194] 22-5-97 3° 647 
195) 2-3-52-13) 2902573 
196} 2%- 5: 72 37 - 53 
197] 2: 5-197 33-73 
198] 22-32-5-11) 7- 283 
199} 2-5-199 11-181 
200| 24 - 53 3 *=23 29 














2 3 4 
2-751 2+ 167 25 - 47 
28 - 38-7 17-89 2-757 
2-761 1826999 22-3-127 
2? - 383 3°7-73 2-13-59 
2+3-257 | 1883659 23-193 
24-97 1911715 2-3-7-37 
2-11-71 | 3-521 22-17-23 
22-3-131 | 12-13 2+ 787 
2-7-113 | 1994809 24-32-11 
23-199 38-59 2-797 
2-32-89 | 7-229 22+ 401 
22-13-31 | 2076344 2+ 3-269 
2:8il 3+ 541 23-7 -29 
25-3-17 | 23-71 2-19-43 
2-821 31 - 53 22- 3-137 
22-7-59 | 3-19-29 | 2-827 
2-3-277 | 2208922 27-13 
2-11-19 | 7-239 2-33-31 
2 + 292 32-11-17 | 22-421 
22-32-47 | 2286570 2-7-1122 
2-23-37 | 13-131 2-3-71 
24+ 107 3-571 2 - 857 
2-3-7-41 | 2362853 22-431 
22 - 433 2387986 2-3-1723 
2-13-67 | 3-7-83 24-109 
23-3-73 | 2437819 2-877 
2-881 41-43 22-32-72 
22+ 443 32 - 197 2 - 887 
2-34-11 | 2511513 23 - 223 
28-7 11- 163 2-3-+13-23 
2-17-53 | 3-601 22-11-41 
22-3-151 | 72-37 2 - 907 
2-911 2607867 25-3-19 
23-229 3-13-47 | 2-7-131 
2+3:307 | 19-97 22+ 461 
22 463 17 - 109 2+ 32- 103 
2-72-19 | 34-23 28 - 233 
24-32-13 | 2725378 2 - 937 
2-941 7 + 269 22-3- 157 
22-11-43 | 3-631 2-947 
2-3-317 | 11-173 24-7 -17 
23 - 239 2817150 2-3-11-29 
2-31 3: 641 22 
22-3-+7- 23) 2862319 2 - 967 
2-971 29° 67 28 - 35 
25+ 61 32-7-31 | 2-977 
2-32-109 | 13-151 22-491 
22-17-29 | 2951271 2-3-7-47 
2-991 3: 661 26-31 
2°-3-83 | 2995073 2-997 

7-11-13] 3016809 22-3 +167 
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FACTORS AND PRIMES (Continued) 
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3. 


+ 32- 
+112 
-7-139 


+3 ° 331 


Ca ly@cits}e} 





107 


- 3-163 
-13-19 
- 499 











7 8 | 9 

Lillo yy 2? - 13 - 29 3 - 503 
37-41 2°3-11°23) 72-31 
3: 509 23> 191 11+ 139 
29 - 53 2° 769 34-19 
ONES 1N¢/ 22+ 32-43 1900514 

EONS} 2-19-41 1928461 
1950690 FANS ee 3 - 523 
19 - 83 2°3- 263 1983821 
3° 23? 22 397 72227 
2033049 2°17-47 3°13-41 
2060159 23-3 ° 67 2065560 
aye 7 ial 2-809 2092468 
2113876 2EO MOR 32-181 
2140487 2:32-7:13] 11-149 
33: 61 24- 103 Mf ORY 
2193225 2'- 829 3°7:79 
2219356 22-3 :139 2224563 
3-13-43 2-839 23-73 
7: 241 Pas OPA 3 - 563 
2296818 2-3-2838 2301934 
3° 569 PLES Vises | 2327421 
17-11 2° 859 32-191 
Be 167 2838 7%: 1319 
32+ 193 Pao T Wi 748) 37 - 47 
2422929 22-19 - 23 3-11-53 
Te 251 2452658 
3-19-31 29 - 61 
2496874 3 > 593 
2521246 2526103 
3-599 7° 257 
13 - 139 2-113 33 - 67 
23-79 2g OW 17-107 
32° 7: 29 22 - 457 31-59 
ibs oye 2-919 3-613 
2664669 23-3-7-11) 432 
3-619 2° 929 11 +13? 
2711443 2? - 467 3°7-89 
2734643 2-939 2739268 
32 17 737 25-69 2762320 
ho27t 2-13-2738 32° 211 
2803507 22° 32-5 23° 83 
38-71 PO Tho ys 19-101 
41-47 23 - 241 3: 643 
13-149 747 BRS U6 SB Yd OPE 
3:11-59 PPO AKC 2896118 
19 - 103 210389 3 - 653 
7-281 24-3°- 41 LETS. 
3° 659 2-23-43 2964458 
2981979 Peg O(a 3?-13°17 
3003781 2 - 37 3008128 
322 253 23+ 251 72+ 4l 
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CALCULUS 


DIFFERENTIALS 
daz = adz de® = e* dz 
d(u +) = du + dv d e* = a edz 
dw = udv + vdu da* = a* log. a dz 
a = vay ue d log. x = x dz 
dz =n2z""dr d log. « = x log. e dz 


dz’ = yx¥tdx + 2% logexrdy dat = 2 (1 + log. x) dz 


d sin x = cos x dz d vers) x = (22 — x?)~4 dz 
d.cos x = —sin x dz d sinh x = cosh z dz 

d tan 2 = sec? x dz d cosh x = sinh x dz 

d cot x = —csc? x dz d tanh x = sech? z dz 

d sec x = tan x sec x dx d coth x = —csch? z dx 

d csc x = —cot £- csc edz d sech x = —sech x tanh x dz 
d vers x = sin x dz d esch x = —csch x coth z dz 
dsinz = (1 — x?)-tdz d sinh x = (2? + 1)-3dzx 
dcosz = —(1 — 2?) tdz d cosh! x = (xz? — 1)~tdx 

d tan z = (1 + 2?)“"dz dtanh— 2 = (1 — 2?) dz 
dcot zs = —(1 + 2?) “dz dcothz = —(z? — 1)“dz 
d seca = a— (a? —1)-tdx dsech7 # =—a" (1 — 2°) “da 
dese” =— a1 (2?—1)-tdx desch~? «=—«~(x’*+ 1) ida 
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INTEGRALS 


ELEMENTARY FoRMS 
te ff OCR Se. 


2 fa-f(r)dz =a Sf f(x)dx. 
Boe Gide = 7 y a where of = dy/dz. 


4. f (ut+v)dzx = fudx+ f vdz, where u and v are any 
functions of x. 


5. ess dv =w — fodu. 


: u 


6. pre = dex =w—-—-f{ 5. 7 ate 








to If Pte = naa except n= —l. 

8. res ie = log f(x), [d f(z) = f’(x) da}. 

Chowk ag = log z, or log (—z). 

104, (pe Vl E, [a fle) = f"(@) de, 
2 V/ f(r) 


HM. fe dz =e. 
IV TPG Gee Gk 


13. fbedx = ——— 


14. / log a dz = x log x — x. 
ofa. logic dai—nass 


dz = 1 =i! cs ase 1 —l (2) 
16. fe a? + a = sf tan (‘). or a cot a 




















= ah OEM ay te x, ml a+a 
17. hitas =e) z tanh (£) or 5 log age 
dee oe = 
18. SRB cape hes coth (Z), ors or =— - log = ztleth: 
dx eR (6 4 mle, aE ‘ 
ts ff iaate = sin (£), or cos 3) 
dic <a a 
20. ————._ = log (@ + V2? + a?). 
Ja ae g ) 
dE gt por (2) 
21. S ts Jae ean = a COs = 
y ieee 
2. dx = — Flog (4+ ¥2 ==). 
xV/a? + 2? a 2 
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bie Wen y= me Wee 
<7z tant af Pe 
Forms ContaInine (a + bz) 
24. f (amt bx) "ds = ey SNe car eg) 
25. f z(a + bx)"dz = AGED (a + bx)"*3 
=~ Gey (a + bx)"*1, except n = —lor —2. 
26. f 2? (a + ba)" dr = |  - i - Pye a ae 
whiney 
27. Sx (a + bz)" de = eee + 
S 2” (a -+ bx)" de, 
m8. Sf - a = flog (a + ba). 
Seti = ~ be FW) 
0. S Gp ~~ be Fa 
31. Sf ae = pla + br — alog (a + b2)]. 
2 So com> sal log (a + bz) +—# —}. 
SO ace Hh aeoe aaa 
34. foe - BEG 4. ba)? = 
2a (a + be) +a? log (a + J 
35. Sf aE = ah + be — 2a log (a + be) — | 
coal aried oe pil Jon CALI a estes a: = a + bs EasEE| 


INTEGRALS (Continued) 
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37. 


39. 


41. 


42. 


43. 


46. 


47. 


INTEGRALS (Continued) 


dx 1 a+ bz 
Jara iets) waka ore! a 
dx 4 1 ae a + bx 
za +ba)? aa+bx) a 8 
e edo 7 a ee a+ be 
g(a+bz) ax ' a Bs 
dz a+2bzx 2b a + ba 





w(a+bs)? ax (a+ ba) dogs x 


Forms ContTaIninG c?.+ x2, 2? — c? 
dx 1 & 1 dy 





eae ae EB es et yes Ce 
S 3 8 ; tan 2 or ~ sin OY seats 
Gh e+ 2 ii 1 
pas pe Oe ~_’ OF ¢ tanh =) 


dz 1 


x—c 1 =) (2 
— ar log Ser or a coth (2). 


Forms ContTaIniIne a + ba ann a’ + b’x 
dx ] | a+ =) 





| Ee EEE AS A 


x dx 1 





S (a + bx) (a’ + b’x) > ab’ — ab 


[5 log (a + ba) 


— a log (a’ + v'2) | 











dx 1 1 b’ 

S (a + bx)2(a’ + b’x) = ab’ — ab (; + bx ta ab! — a’'b 

a’ + b’x 
log a + ber ): 

Sf x dx >i —@ 
(a + bx)2(a’ +.b’x) -b(ab’ — a’b)(a + br) 

>) a’ ioe a’ + bir. 

(ab’ — a’b)? a+ br 


x? dx a? 


$5. I re haya We) eat (ab? la b\ ack bas,” 


19, 
crap log (a! + b’x) + 


eee) log (a + bz) |. 


dx 1 





49. f (a + bx)*(a’ + B’'x)™ ~~ (m — 1)(ad’ — ab) 
1 


(abaya + oa 


dz 
Mi S Gp bara + ae 
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INTEGRALS (Continued) 


Forms Contarnsinc fa + br anp Va’ +b’r u=atbe 
v=a’'+bd'x k = ab’ —a’b 






































— —k+2bo  — k? dz ; 
50. Sf Vw dx = 4 bb’ V/ uv 3B Peo 
= dz op Mu = Vik 2 
ou VRB N/a + KDE = kd! 
tan™! vu : 
V — kb! 
dz 2 —_— 2 
d = FSS 2 = ton! 
52. if 4/ uv a/ bb’ log (~/bb u + bv») 4/ —bb’ tan 
V bv 
_, 2bb’z + a’b + ab’ 
or tanh! Lae = Sin7}) = SS Eee 
v e Vie eT, bb k 
xdx VYuv ab'+a'b dz 
53. == - - oo Sisal 
S Vi ur bb 2bb S Vu 
ve Ys — te _2Vu 
vy uv Tae 
vod k dz 
55. aa ae 
s* Ws pve ab Vu 
me. / ce 1 Dymth v™dz 
(66. fv Pees Eee Vu tte sf —S Va 
dx 1 ; 
my a ee (Me + (m3) — ie) 


Forms ContTsInine (a + bz*) 











58. SS = tan ave 
59. SS = te te ot 

A tanh 2¥=%, 
eT ete 


INTEGRALS (Continued) 








oe S ope 7 ies te Oe 

re a 
eee ae 3! at bee eas 
ON eed 59 ae rae rae eae 
ee re et ee 








Ch, Segerpaay = Tea 4 te 
eee ete en ee eart 
===. |. [bk? = al. 
v0. fH = gel oe SE + V3 ton 
pail Bee aid 
SLE cori = Yank hag Ercan 
TS ae tana a ty ee 
OB Dear apr 5 Steapeee 7 bel Se RE 
tb Gama ko oO eee 


dz 
us z™—™(q + bar)Pth 
= yt am ti(q > bz) Prt v 
4. S a™(a + bz*)?*dz = “tap atey + rel) 
a(m —n +1) 
b(np + m + 1) 
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S x™*(a + ba)? dz, 


INTEGRALS (Continued) 


amt oo bx")? 
np+m+1 


anp a oe 
pe lprct al ake (a + ba)? dz. 


m— mT — ape Lee mn me — 
7. Sf z™-(a + br)? dz = Bon 2 ae (a + bar)Ptt 
(m—n)a f x™™l(a + ba)? dz]. 
i 
oar (a + ban)? + 
npa f z™ (a + ba)?! dz]. 
J [xm(a + ban)e*t — (m+ 
np +n)b f x™™-l(q + bar)? dz]. 
m— Te = ae le, —pm Te 
80. f z™"(a + ba)? dz = ae +i! z™(a + bar)Pti + 


(m + np +n) Sf x™-\(a + ban)?*? dz]. 
Forms ContvaINING (a + bz + ez?) 
X =a-+ bre + cx? and q = 4ac — b? 


76. f 2"™(a + bx")? dx = 





78. Sf z™(a + ba")? dz = 


79. fz™(a + ba*)?-dx 




















81. Se 

82. SZ" ga* le a 

up Bath 2 Weg 

85. de Bee tH(t bsg) ao = eae 
86. ca a 
Se ae rex 

89. pa Ys ~ t= t OD ple 
91. jae wage 0b Ba te, 
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INTEGRALS (Continued) 











oe eee aml n—-m+1 6b 
oS ye = (2n —m+1)cX"” 2n—m+1 ec 
x" dx m—1 a ~x@* dz 
S am Siam doles Xe 
dz 
88. fF = 55 ey - sat Ee 





dz b D.€ 1 
MS say = F gi WE Rae + Ge a) IX 











a? az 

ee S = 2a(n = jx = 53 Sh ; S eee 

od S aye = ~ ogee SE 
Lee cs a pl ert 


Forms CONTAINING a+ bz 


W. f'Vatic de = VG + ba)? 


2(2a — 3bz) V(a + ba)? 


98. fava + be dz = — iB 


99. fx2Va+ br dz = 
2(8 a? — 12 abr + 15 b?x?) V/(a + bz)? 











105 b? 
Vatbz, V meres ss dz 
100. Rian sept pte AEN OE? SE re a 
dx 2a + br 
101. a : 
ee + bz b 
cagay = 2 (2a bay 
102. fa AY part Mate — aa* Oh? WA 52 Va + be + bz- 
vida — _ 2-(8 a*-— 4 abr +3 672?) 
103. is Wrgeie be = 15 b? Va + bz. 
104. TGA Qa/a + bz = 2ma S on vdxit 
Va+br es FIG Gm +b" Va + be 
J Lae AS ara Yb 
dz a+ bz 
me, h7! \——-.- 
Me SS pare oe /a am Ve a 
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‘ INTEGRALS (Continued) 














ey S WER = tae = S We be 
Ser ae eae Pan 
d 
109. f (a + bx)="/*dz = zie els 
re bigs 

110. f x(a + br)="/de = |‘ fet ik et ee 
arcs rariaar Mier ear ear ean 

x(a + bax) ? 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


f LEE oS (at ba)? deta 


y. (a + ba)? 


x 


Forms Conrarnine +/2? + a? 


IP EP = POG = MaV/x? + a2 + a? log 
(x + >/2? + a). 


fa = log (« + / x? + a?). 
abs, 
dx 
liege (€); or J seen! (). 
dz be lio (ieee | 
ere 4° zx 
pVPEE an = VTE ~ a log (*+VE He), 
SVE de = VP = — a cos? 
x dx = 
S Fae VO Ee. 


~ Sze + ade =1 VJ (2? $a) 
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121. 


122. 


123. 


124. 
125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 


133. 


134. f 


135. 
136. 


INTEGRALS (Continued) 


he 


ie VJ (x2 + a2)3dz = if V/ (22 + @2)3 + ae 





v/a? + a? + 32 tog (2+ Va? + ai) |. 








f dz — ae eo ‘ 
Vat £ a2)? atx? + a? 
x dz ePeerr thee 
J? ta)? Wx? +a? 
SaV@? £ aide =t-V (a £ at). 


S x2 V/x? + atdz = 5 VG Ea) + a?)3 > oa Vx? + a? — 


= oie (2 + +/x? + a?). 


2d ett sae 2 
nae Fa = 5V2 ta? z= 5 log (x + Vx? = a). 
dx Po Nee ae 
x2 +/x? + a? Ls arr 
24 2d 24. g2 —— 
pale wie Ra veree he eA 4/ Ea. 
x? dz 


ERLE atc he OF Ve ea. 


Forms ContaIniInG \/ a? — x? 


S Va — 2 dz = [= Va? — 2? + a? sin7 (=) |. 


ff pe fe sin7? (=) or — cos} (). 
aa a)’ are 


pate Nig (tte 2), 
Gy gt et © a 8 x 
p LEP ne VR ay (QPS), 
xr > zr 
Pete 22 NS Vid iat 


SeVa a8 es = VG Hoy 
S V(@ — 2) dz = ile V (a? — 2%)8 ae oe 


Va — x +3 Pe ae 
2 a 


INTEGRALS (Continued) 














dx x 
137. = : 
# V (a? — 24)? a?/a? — at 
x dx 1 
eS ea eae 
139. fxV/(@ — 2)3dz = —1V@ — 2. 
es 2 
140. af eVf/a? — 2rdx = — iV@ — x2)3 4+ = 
(« Va? — x? + a? sin ay 
ade = ££ y,>——,@. f 
Ube cag Po et 
dx (208 
ie ee Ale 
x a*— Zz u 
a/a? — x? LS Ee 
143. af f 2 Be dx = Ms g ue = sin7! ah 
x ar a 
2 dx <C. = x 
144. 2 — —s sin7t =5 
S a/ (a2 — x?)8 Vat — x? a 


145. 


146. 


147. 


148. 


149. 


150. 


151. 


Forms ConraINING /a + bx + cx? 




















X =a + be +ex*, q = 4c — bt, and k = = 
dx 
Payee ehabanvet 
TVR nya 
dx 2cz + b : 
te not (7 +2), ag be 
STR sin V/4ac — Bb? cae 
1 c- = et 2) ; 
= = SS f 0. 
Ped ae Ta cs 
S dz _ 2(2er +B) 
XV/X qVxX 
dx aa ): 
s+2k 
Tax eee 
pe __ = Boe FOYVWX , 2k (n = V) 
Xn JX (2n — 1)qX" 2n —1 
dz 
Sai Wee 


_ Ber +b)VX 1 dz 
LigNiX Or te ie or 
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3 


152. 


153. 


154. 


155. 


156. 


158. 


159. 


160. 


161. 


162. 


163. 


164. 


INTEGRALS (Continued) 
~ = ae ED ( 33) 
PNT tees eo op 





3 Gio 
sal ¥ 
A ey, BASED /X/(F. 5X 
S X?*VX dz fee TN ra, 
dx 





ae) iC VE 


_ (2cx +5) X" JX 
Xn VX de 4(n+1)c 7. 
2n+1 X* dz 


2m FDS Vx 








waz YY b dz 
S73 -VA- Ss Se 

















Nee CE Vx 
sf LAE. _ 2 (be + 2a) 
y HVS qVxX 
cdr _ /X E Oy, dx 
X" /X (2n —1)cX™ 2¢~ Xn/¥X 
ede _ (x _ 3b 3b? — 4 ae dx 
STE 2'c ia) VX + 8c? es 
2 as _@ b2 — aoe + 2 ab 


ides —, (2:07 — jont + 2ab 
Xe JX n—leqXx jx * 
ot ee pe Oe 
(2n — 1) cq DGS ge 


xzidzr x 5 br 5 b2 
STE gor es ao) ee 
3ab _ aa) S dz 
4c? 16 ¢3 AX 
sees 2s VE ae. 
mvt | 


Sf, 

















x 











(iglecywenk: Bee oS X VX ae. 


p txt de _ ee _ > - Xtde. 
V/X (Qn+1)ce 2e /X 





INTEGRALS (Continued) 


165. f 22 +>/Xdz = (23) FN 






































6c 4c 
5 b? SS 4 ac rs 
ae os WI dz. 
> as 
166 te = — + tog (XX FY" +), if 2.820. 
zV xX Va a 2Va 
dx 1 = br + 2a : 
167. ——— = —= sin (=), ifa <0. 
‘ A a —a xz Vb? — 4ac 
168. ian a £2VE ifu = 0. 
ae Oi bx 
169. / dz Bae VX fbi = 
x2 SX az 2 VX 
VX dx 
1705. = VX +2 wi 
es i rei 
VX dz V/X dx dx 
171. == sae =+ef— = 
J x? x 2 S rVX Sf SX 


MIscELLANEOUS ALGEBRAIC FORMS 


172. ff /2ax —x2dz =i1[ (ex —a) V2ax — 22 + 
a? sin“ (x — a)/al. 


173. S Vax Fede = 5 Vax? Fe + a7; 8 (2vV/a + 


/az? +c), [a > OL 
EG es ee | (« sea) [a < 0]. 
2 2V-—a cp? 





dz _,{a-—-2x 
URE on oe eco 
dz 2 
175. —— = —— tan 
75a pe amare Soh ae 
— 0’ (a+ bz) 
b(a’ + b’ az) 





i rv +2 de = sintz — VI—@. 
dx 1 
177. ee 
Se ees Vee (tb tert 


vc Va + 2b2 + cx?). 
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INTEGRALS (Continued) 
dz 1 cx = b 

















178. - = sin~! ——_____.. 
S re Qbr — cz? vc a/b? + ac 
179. Sete S Dea 8 12 Sr reaper The 
Vat 2bxr+cx® ¢ 
b ees ee ee 
——log (4 b+ea+rwW/evVa + 2br + cx?). 
ve 
180. (eae sgt a hag + 2b — cx? == 
Va + 2bx — cx? c 
b est CON Dy ; 
V8 /b? + ac 
TRIGONOMETRIC Forms 
181. / sin zdz = — cosz, or versin z. 
182. / cosxdz = sin x, or — coversin z. 
183. / tanzdz = — log cos zg, or log sec z. 
184. / cot « dx = log sin zx. 
185. ( sec x dz = log tan G + 5): 
186. / csc c dx = log tan 3 z. 
187. f sin?xdz = — Zceoszsing +42 =}42 —1sin2z. - 
188. / sin*xdx = — 3cosz (sin? z +4 2). 
in?-1l = 
189. /sin*zdz = — oo + a—t JS sin*~ x dz. 
190. / cos?xdx = fsinzcoszr +42 =i2+4+1sin2z. 
191. / cos*z dx = 4sin z (cos? z + 2). 
192. / cos*zdr = * cos! zsing + zs JS cos"? x dx. 
ae x 
193. J sin = dx =-— a cos 
x ne 
et JS cos F dz = asin 
195. f sin (a + bx) de = — fos (a + bz). 
196. / cos (a + bz) dz = sin (a + ba). 
ac ob. 3h k + cosa _ x 
ctl be acy 2 log 1—cosz fut 
aL ee r 1+sinz 
198. ore log tan (G+ 5) = 5 log Te said toes) 
dx 
199. s ize tan 2. 


INTEGRALS (Continued) 















































dz 1 sin & n — 2 dx 
200. = 3 pen ey 
S COS" 2 45 2.) Costas ar n—1 S cos* 2 x 
dx = 1S ee Ee 
261. Sean e eae tan G + 5)" 
dx A 
202. Sie taae e ==) ham 2 
4 dx ” ene 
nea i T= arr ae Oy 
dt ee 2 ,atanaz +b 
ee a+bsing” /q? — b? be A/a 
1 gga Leon ies 
a/b? — a? atan3z2+6+ a/b? — a? 
dx 2 Va? — bt taniz 
= sug Wide ae iG BAB 
a, Sp esicose ala? = he tan a+b j 
, 1/b? —a?tantrtat+bd 
a/ 2 OE 1 ): 
a \/b? —a@tanix—a—b 
206. / sin max sin nx dz = ee - Sate ae "5 
[m? 7 n*}. 
a x? axsin2x cos 2x 
D HP igareha SS 22 = = ; 
207.. f x sin? x dx q 4 8 
: a i tN ae x cos 2x 
4 2 = eh eS a=, Ses SF 
208. / x? sin? x dx 5 (4 3) sin 22 4 
; 33 
209. f xsin'xdr = a ei — 3 rcosz + 3 sin a. 
S 32. sin2z , sin 4x 
Gail = aS Ee s 
210. f sin‘ x dx 8 q 39 
_ sin(m —n)e , sin (m + n)z 
211. f cos mx cos nx dx = Beene SIRE ’ 
[m? # n?]. 
212. / xcos*zdz = 7 vie oes Bid RSI 
8 
213. f x? cos? «dx = = + es 3) sin die + 2008 Ae. 
14. 4 _asin3z , cos3r , 3. 3 
JS x cos’ x dx 12 + 36 + 3 nsine + {cos 2, 
32 sin2z , sm 4r 
215. 4 ts A a 
JS cos! x dz 8 “ 7 39 
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sin xz dz sin x 1 cos x dx 
216. == ——- : 
J an (m — 1) 2™! ae m—1 grt 
cos x dz cos 2 if sin x dz 
217. ———<— = _ — ___ ————— 
S Apu (m —1)e™4 m—1 S lie 
218. / tan? x dz = 34 tan? z + log cos z. 
219. / tantzdx = itan®z —tanz+z. 
220. Sf cot?xdx = — 4 cot? x — log sina. 
221. f cottadx = — iecot? x +cotzr4+ az. 
tr—1 4 
222. f cot*« dz = — — = - =| f_cot"-* 4 dx, [n 4A]. 
223. f sin x cos x dz = } sin? x 
: cos (m—n)xz cos (m+n)z 
224. sin mx cos nx dx = — ——-—__— — —_~—__*", 
S 2(m — n) 2(m + n) 
225. JS sin? x cos? edz = — t(isin4z2 — 2), 
; cos™*1z 
226. sin 2 cos"x dr = — : 
JS sin sx dx eid 
: sin” tly 
227. sins ¢ = ——_. 
JS sin™x cos x dx moet 
‘ cos”™—1z sin" *1ly 
228. m n = 
JS cos” x sin” x dz 2 ae 
m—1 ; 
Ss m—2 n 
ae ee xz sin” 2 dz, 
; sin”! z cos™*! x 
229. 22 30 df. = —— ——————————— 
JS cos” 2 sin” x ee 
n—1 3 
m n-Z 
Seen JS cos” x sin” ~* x dz. 
cos” x dz cos™t! x 
23 . SOG) Bi a4 Cot NS hae SP SS ies 
ort sin” x (n — 1) sin™ "12 
m—n+2 foe 
n—1 sin*-2 x 
cos™ x dx cos”™=1 a 
ALLS sin*z  (m—n)sin* 12 =F 
m—1 ,cos” 2x dz 
m—n sin” x 
cos” G 2)a(5 x) 
sin” x dx ae i 3 
SI fe lg ee re fg ee 
B32 cS, cos” x S ; G ) 
Siok (ives ede 
2 
sin x dr 1 
233. Sf can ce see &. 


INTEGRALS (Continued) 























ain? x dx ; Ch or, AW 
234. f - oe Ae + log tan G + 5): 
35. [es ide = tl = = conee'a, 
sin? x sin x 
dx 
236. Wf AS ewes = log tan x. 
dx 1 x 
ast. Sf sin xcos?a cosz ce Sa Dy 
dx 1 
238. ff sm xcos"z (n — 1) cos*" 2 adh sin ¢ a Lr 
In #11. 
da 
CF sm?rcost sina wiles tan(j +5): 
dx 
240. Sf ere gry ae 2 cot 22. 
dx 1 1 
rates sin” zcos*z  m—1 sin™!z-cos*!a a 
mt+tn—2 S dx ; 
m—1 sin”? x - cos* & 
dz 1 cos & m— 2 dx 
- Uh ee ~~ m—1  sin™"2 nF m—1 S ant 
oy 2 dz 
243. care = — cotz. 
244. f/f tan22 dx = tanz — Zz 
“ "= 
245° f tan" 2 dx = an ftantme Gide: 
246. / cot? x dz = — cot % — 2. 
Rk 
247. Sf cot"xdx = — or - JS cot"-? x dz. 
248. / sec? «dx = tan z. 
mh on rr, — dx 
249. f sectxdx = f FEE 
250... f{ csce?’x dx = — cot x. 
dx 
251. f esctadx = f[ See 
252. f xsin x dx = sin x — x cos &. 
253. f x? sin cdr = 2 asin x — (x? — 2) cos 2. 
254. f vsinxdz = (3 x? — 6) sinxz — (x3 — 6 @) cos@.. 
255. fx™sinzdx = — x™cosz-+m f «| cos x dz. 


INTEGRALS (Continued) 
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256. 
257. 
258. 
259. 


260. 


261. 


262. 


263. 
264. 
265. 


266. 
267. 
268. 


269. 


270. 


271. 


272. 


2738. 
274. 
275. 


276. 


277. 


278. 


279. 


280. 


INTEGRALS (Continued) 


J xcos xdx = cosa + asin 2. 
JS x* cos x dx = 2xcosx + (#2? — 2) sina. 
JS x cos 2 dx = (3 x? — 6) cosz + (x? — 62) sing. 
JS x” cosxdxz = x™ sina — m f{ x™"s8Iin x dz. 
sin x ape a ae a 
d. => _ — ————_—S—— OO? !—"'“— —_——s s+ se 
S 3 5t ee Bt P77 
Pe Ta as Sir! 
S 2.2+¢-41—-6-6173-81 





COS X 








dz = logz — 


J sin“! 2 dz = zsin32¢+ V/1 — 2 

JS cos 2dz = xcos 2 = 1/1 — 23, 

J tan‘a2dxr = x tan“! x — } log (1 + 2%). 

JS cot x dr = x cot“! x + 4 log (1 + 22). 

JS sect 2x dx = xsec™ x — log (x + /x? — 1). 
JS ese x dx = xesce™ x + log (x + Vx? = 1). 
Popes zdz = («# — 3 vers z + +/2z — 23, 


S sin“ = ? dx = z sin = - + +4/a?2 — x2, 
a 
ne dis 

JS cos! = dr = xcos1= — /a? — 22. 
a a 


JS tan-! = dx = xtan-1% — 5 log (a? + 22), 


a 
JS. cot z ci— > cot-1= + 5 log (a? + 22). 


JS (sin7! x)? de = x(sin“ x)? — 2x + 20/1 — @ (sin- 2), 
S (cos! x)? dx = x(cos—! x)? — 27 — 20/1 — x? (cos! x). 


Sx-sin ede = }[(22? —1)snIXz+2V/1 — x]. 
: RAL gin ant de 
oo hin 1 gp & Pasi coe = 
S i n+1 n+1 eae se 
ce cos f 1 ant? da 
x” cost d. = ee Ses So 
PRES EN: ee 1p tee 4/8 
grth tan ze 1 grt dx 


x" tan“ zdx = —__~—_—' — —_ fo. 
fi een pe dee n+1 bs a 
Pe Ug dz er (- = /1 a =) a sin! r 

x x 
[eee og (1 + 2) — on, 
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INTEGRALS (Continued) 


LoGaRITHMIc FORMS 


























281. fvloga dxi== log x = z. 
ae a 
282. f x log x dx = = logs Bay 
3 3 
283. / x* log 2.dx = 3 aE xz — 
‘ gptl 
284. / x? log (ax) dz = ee ace ioe (ax) — @ ip? [p ~ — 1}. 
285. Sf (log x)*dx =z (log iz)? — 2x log x + 2z. 
286. / (log x)" dz = x (log x)" —n S (log x)" dz, 
In ~ — 1). 
(log x)” Svea Ae 
287. ff ogre le = eat (ogi) ak 
eS. (log x)? we ae 
288. J Togs = log (log x) + log x “9 ar + +: 
289. / meet = log (log z) 
dx i! 
tale SP z (log 2)"  (n —1) (log 2)""" 
Co a age m+1 Ce aE 
S916 Sig gt aaa log or! anal alge ae 
log x 1 
m yp = pmtl Aes 5 
Boz cmc log dria E ig Gh = iy: | 
m n = ie (log 2) m n-t 
293. S x” (log x)" dx i i JS x™ (log 2) 
dz, [m,n # — 1). 
294. Sf sin log x dx = 3x sin log x — 32 cos log z. 
295. S cos log x dx = 3x sin log x + 32 cos log a. 
EXPoNENTIAL Forms 
296. f e? dx = e*. 
29%. fe * dt = —e 
298. Sf et dx = —. 
299. f 2% dx = = (az — 1). 
300. f 2” e*% dx = ne — = hf GEES RE? hin, 
eat dx ara? asg3 
301. f£ = log 2457 + oraz aaa 2 
eer 1 2, eer a ett 
302. Sek Ee ae gaa MERE I Sa Gate” 
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INTEGRALS (Continued) 


e*logxz 1 ,e 








303. S e** log x dx = ala wae se 

304. fe -sin px dr = ane == ae cos px) 
305. Sf et” - cos px dx = “2 {4 emieee ai) 
306. Sis, = x — log (1 +e”) = log oe 
307. S = = x log (a + ber). 


308. 


310. 


311. 


312. 


313. 
314. 
315. 
316. 
317. 


318. 


319. 
320. 
321. 
322. 





dx 1 a 
if “= = =" bane (en-/2). 
aem= + be mae m Vab b 
e** (a4 cos px + psin px). 
Oo f= 


JS e* sin” bz dx = Bek ~apal (a sin bx — nb cos bz) 


e sin"! ba + n (n — 1)b? Sf e2” sin®-2 ba - dz). 





See COSt prt — 


JS e* cos” bz dx = ((a cos bx + nb sin bz) 


a + nb? = n2b2 
e** cos™"! br + n (n — 1)b2 S e9 cos"? bx de). 





JS sinh x dz = cosh z. 

JS cosh xz dz = sinh z. 

J tanh x dx = log cosh 2. 
JS coth x dx = log sinh z. 
JS sech x dx = 2 tan~ (e?). 


JS esch x dz = log tanh (5): 


JS x sinh x dr = zx cosh x — sinh z. 


JS x cosh x dx = x sinh x — cosh z. 
JS sech x tanh x dr = — sech z. 
JS esch x coth x dx = — esch z. 


DEFINITE INTEGRALS 


pe ep A a ite Ua ety le 
sz. ff are de = (tog =) de =T (hi). 


324. 
325. 


I (n), the gamma function is finite if n > 0. 
Tl (n +1) = nf (n). 
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DEFINITE INTEGRALS (Continued) 


wT 





326. T (n)-T (1 —n) = = . 
sin nr 
327. I (n) = (n — 1)! if nm = integer > 0. 
328. T (3) = V7. 
(See values of I (v) at end of integral table.) 


Le ta ere Sf e ans de een) Tae 
ie JS ee -f, GQ +2)"™ ~ T(m +n) 











© dx 1 
330. f e=-— [m > 1]. 
2 dx 
331. f @ + 2)? = 7 CSC pr, |p < 1]. 
3500, [ ee. Fhe Ip <1. 
~ Jo (1 = x)x , 
2 apa kip 7 
333. if ae ‘orc p<} 
oo ml dx T 
334. is 1+2” == En iia {0 << nj. 
m Sin a 


<0 dx 
335. ee er 
Si as Py Foon 


2 adz ae op ites 6a aie 
36. f aro = pita > 050, ifa =0; —pifa <0. 


2 a 2 
337. (he sin” x dx =f cos” x dx 
1-3-5---(n—1) 
= y 


2-4-6. + (ny 2 
[n an even integer], 





_2-4- Gay (x — 1) ; 
eA FL eer » [nan odd integer], 


r(? +1 
- 2 


N ay 
r 5 +1) 
3g, ("SEEM = Frit m > 050, if m = 05 —5 ifm <0. 
azo, [ES an 
0 x 


340. ih tan a dx _ 7 
0 a 2 








1 


264 


DEFINITE INTEGRALS (Continued) 


Cat Ss 7° T 
341. f sin kz- sin ma dx = f, cos kx - cos mz dx = 0, 


[k # m; m, k = integers]. 
342. (= =* = O;m < —Iwor m > Wy 














x 
= fifm = £1: = — if mt.< 1. 
4 mr 2 
343. f, sin? mz dz = it cos? mz dx = = 
0 0 2 
esintedx 7 
344. f, a =F 
© Gos mx ee 
345. f ag de = Fe, [m > 0], 
= Bens [m < 0]. 
346. ( ~ cos (x2) dx = ii * sin (22) de = 3 Ne 
0 0 2 V2 
SRS TTC ICC (ic aa = [t 
Cat 0 /x 0 oi 
ar / 2 dx ae 
348. if et hoya ae [a < lj. 
Qa dx Qa 
= 2 
349. f, Tp acose = pw [a? < 1}. 
350. 1 ie exes ce [a > Ol. 
0 a 
<0 iP 1 
351. uf xe dz = ee d; [n > —1,a > 0], 
! < 
= aa [n pos. integ., a > O]. 
352 = eo? dx = ab Vr = ch rs , {a > 0] 
* Jo ae 2a 2X5 ‘ 
353. if eae dee fo: 
0 2 


354. ie ate-#? dx = es 


a ‘ Rae sR SUA 
2n p—ax- ee —_e 
355. x € dx Qntlgn a 


h 
fe mye 





356. e(-27-07/z") dx = 
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DEFINITE INTEGRALS (Continued) 


357. i, ene vx dz =! 1 i 


2n Vn 























0 
wo ent ft 
358. f, ae = a 
i ax a 4 4 => a —y 
359. ik Cues COSMIC ta— zat [a > O}. 
a “al apn a: = ae AR 
360. if e-4* sin mx dx tae ee [a > O]. 
© j \ 4 «e708 4a? 
361. i Cul COMMU Ce 5 ’ {a > O]. 
0 2a 
362. fi (log 2)" dz = ei -n! 
363. ir (10g =) dx = 
364. fr a Ree 
366. i z log (1 — x) dz = “3 
0 t 
1 
67. = =. 
367. f° 2 log (1 + 2) de A 
log x a cd 
368. ih pega = — 5 
log x 1? 
369. It pe dz = —%. 
1 log x 1 
370. [0 8S ae -% 
1 Ll+e2 dca ae 
371. i log Gj = 9) 2 a = ae 
1 
372. f, ponies = =a loge: 
0 V1 — a? 2 
: 1\" T(n +1) 
373. if ee log \ vapeeeee acta ae 
ot (108 =) dx Ge pea m+1>0, 
; n+ti>s>@ 
1(z? — x%)dx _ 
a1, f= toe (24) +1 >0,¢ +1 > 0) 
375. = /7. 
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DEFINITE INTEGRALS (Continued) 
° e +1 eas 
We alo gist ee 
377. iF x-log sin 7 dx = me og 2. 
a / 2 a / 2 
378. f i log sin dz = ij @ log cos x dx = — 5: log 2. 
a / 2, 
379. ik i sin a log sin x dx = log 2 — 1, 
ar / 2, 
380. if log tan x dx = 0. 
381. fr log (a+ bcos xz) dz = rlog paxeeay et vere) {a = bj. 


GAMMA FUNCTION 


Values of 1 (n) = ff eceer ide 





























n | T (n) n T (n) n | T (n) n T (n) 
1.00} 1.00000 || 1.25 . 90640 1.50 . 88623 1.75 .91906 
1.01 . 99433 | 1.26 90440 1.51 . 88659 1.76 -92137 
1.02 . 98884 || 1.27 90250 1.52 . 88704 ib Arf - 92376 
1.03 . 98355 || 1.28 90072 1°53 - 88757 Las . 92623 
1.04 . 97844 || 1.29 89904 1.54 . 88818 1.79 -92877 
1.05 -97350 || 1.30 89747 1.55 . 88887 1.80 .93138 
1.06 .96874 || 1.31 89600 1.56 . 88964 1.81 . 93408 
1.67 .96415 || 1.32 89464 1.57 . 89049 1,82 - 93685 
1.08 -95973 || 1.33 89338 1.58 . 89142 1.83 . 93969 
1.09 95546 || 1.34 89222 1.59 . 89243 1.84 . 94261 
1.10 -95135 || 1.35 89115 1.60 - 89352 1.85 .94561 
Talal . 94739 || 1.36 .89018 1.61 . 89468 1.86 - 94869 
el, . 94359 || 1.37 88931 1.62 . 89592 1.87 . 95184 
1.13 .93993 || 1.38 . 88854 1.63 89724 1.88 . 95507 
1.14 . 93642 || 1.39 . 88785 1.64 . 89864 1.89 . 95838 
1.15 . 93304 || 1.40 . 88726 1.65 . 90012 1.90 -96177 
AZ 16 .92980 || 1.41 . 88676 1.66 . 90167 1.91 . 96523 
ilBa leg .92670 || 1.42 . 88636 1.67 . 90330 1.92 - 96878 
1.18 .92373 || 1.43 . 88604 1.68 . 90500 1.93 . 97240 
1.19 .92088 || 1.44 . 88580 1.69 . 90678 1.94 . 97610 
1.20 .91817 || 1.45 . 88565 1.70 . 90864 1.95 . 97988 
121 .91558 || 1.46 88560 ESTk . 91057 1.96 . 98374 
1522, .91311 || 1.47 . 88563 ice .91258 1.97 . 98768 
es .91075 || 1.48 . 88575 1.73 . 91466 1.98 -99171 
1.24 .90852 || 1.49 . 88595 1.74 . 91683 1.99 . 99581 

2.00 | 1.00000 
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ALGEBRA 


Factors and Expansions 
(a + b)? =a? + 2ab + 6. 


(a + b)8 = a3 + 3a% + 3ab? + b’. 
(a + b)4 = at + 4a%b + 6a2b? + 4ab3 + bt 
a —b? = (a—b)(a+b). 


a+b? =(a+bvV—1)(a—- bv=— 1). 
a? — b3 = (a — b)(a? + ab + B?). 


a + 63 = (a +b)(a? — ab + Bb’). 
at +b! = (a? 4+ abv/2 +b?) (a? — abv/2 +B). 
a® — ob" = (a— d)(a"1 4a" b4+....4 07). 
a” — b* = (a+ b)(a®" — a® 2b +.... — b*4), 
for even values of 7, 
+b" = (a+b) (a1 -—a"b+....+6"), 


eth odd values of 
4- a2b? + bt = (a? + ab + 5?) (a? — ab + b°). 
TOR Ce eee 
(a+b+ci =a +b? +c +3a(b+c) + 3b°(a +c) + 


3c2(a + b) + Gabe. 
(a+b+c+d+... pm eag yt anta” fF + 
Qa(bb+e+d+. .)+2b(e+d+. "yh bag ) ak 
See also under Series 
Powers and Roots 


a® x av = a(ety), a =1 (fifa < O}. et = ae 
o* = al?) a-r= 1. 
av a i a* 5 


1 
(a*)? = a*¥, a? = v/a. = 4/4 v/ 6. 
ST a= Ua. Pel iGie | onde 
b Vo 


a 


























Proportion 
aC. a+b c+d 
Tf ae a then b = 4 ’ 
a—-b_c-d a-b_ c-d 
b d a+b c+d 
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ALGEBRA—(Continued) 
SUMS OF NUMBERS 
The sum of the first n numbers,— 
2 (n) =1+24+34+445....4+n= aa) 


The sum of the squares of the first » numbers, 





. ? ) 9. 
Z (m2) = 12 422432442452... tata nth nt)) 
The sum of the cubes of the first n numbers, 
2 (; j2 
(n3) =19423433443453 | 43a “rw 


ARITHMETICAL PROGRESSION 


If a is the first term; I, the last term; d, the common differ. 
ence; n, the number of terms and s, the sum of n terms,— 


t=a+(m—i1d s=2a+D 
( 
cara 2a+(n—1)¢ } 
GEOMETRICAL PROGRESSION 


If a is the first term; J, the last term; r, the common ratio: 
n. the number of terms and s, the sum of n terms,— 








l=ar™-1 stage) 
1—r 
¥e ko) sa tre 
as aS =orTr=1 
If n is infinity and r? less than unity,— 
= 
FACTORIALS 
|n =n! = en"+/ 2en, approximately. 
PERMUTATIONS 


If M denote the number of permutations of n things taken p 
at a time,— 
M=n(n—1)(n—2).... (n—p+1) 
COMBINATIONS 
If M denote the number of combinations of things taken P 
at a time,— 
mMat@—1) @—2) -... (#—p+1) 


p! 





n! 
~ pl(n—p)! 
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ALGEBRA (Continued) 
Quadratic Equations 


Any quadratic equation may be reduced to the form, — 
az? +br +c =0 


—b +-/b* — 4ac 
2a 


If b? — 4ac is positive the roots are real and unequal. 

If b? — 4ac is zero the roots are real and equal. 

If 6? — 4ac is negative the roots are imaginary and unequal. 

If a 4ac is a perfect square the roots are rational and un- 
equal. 


Then z= 


Cubic Equations 


A cubic equation, y? + py? + qy +r = 0 may be reduced to 
the form, — 
z>+azr+b6b=0 


by substituting for y the value, (= - e). Here 


a = 3(3q — p?) and b = s4(2p3 — 9pq + 27r). 
For solution let, — 


s ——————— 3 oe 

b ® a3 b b? a3 
Asex|ae be Ans aie fps aT: RTGS 
Bat Via» 27" 5 Vi+% 


then the values of z will be given by, 


A+B A-B A+iB A-B 
to AT Bt V3, -~ - 5 Vv -3 


b> a? there will be one real root and two conjugate 











If 4 + 97 > 0, imaginary roots. 
ne ee a3 -0 there will be three real roots of which two 
qr O77 » at least are equal 
2 
If - = < 0, there will be three real and unequal roots. 


In the last case a trigonometric solution is useful. Compute 
the value of the angle ¢ in the expression, — 


ie (-g 
08 2 8 1; 27)’ 


then z will have the following values:— 
Days +, [2 .os(% + 120°); 
ois cos 3 2\V 3 cos($ + 120 ) 


2\-5 cos($ 2 240°): 
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APPROXIMATIONS 


If a and 6 are small quantities, the following relations are 
approximately true,— 
(lta)™ =1+ ma, 
(lta)™(1+6)* =1+ma+nb. 
If ” is nearly equal to m, 





V mn =", approximately. 
If @ is a very small angle expressed’ in radians,— 
sin 60 tan @ 








=a LTC = 1, approximately. 
SERIES 
The expression in parentheses following certain of the series 
indicates the region of convergence. If not otherwise indicated 
it is to be understood that the series converges for all finite 
values of x. 


BINOMIAL 
(w+y)" =x" +nxP—1y + ae et 
Man Bes Ui ctancs ad ae") 


— Ds x? nl) (n —2 ) x3 


(l4x)"=1l+ne+ +... ete. 





2 i 92 3 aes My 
ary h at eet ee re ane She 
3 Hee I 
(lt0)=1Faet+e2Fas+etFeit . (u?< 1) 
(l+2x)- 2= 124322403 + 5246054 . (u?< 1) 
TAYLOR’S SERIES 
h2 hs 
fath) =f(x) thf (@) +5 I @) tah (@)+ cee 
+ 2 3 
=f(h) taf (M+ IW) + GI) +... 
MACLAURIN’S SERIES 
2 3 
f(@) =f (0) +af"(o) + FS" (0) + GS (o)+.. 
EXPONENTIAL 
1 1 1 il 
aad Ba A ACE = Fim wae 
2 3 4 
2 =1 ea Tt St “i art : 
a? =1+2 log a + es es Be Om 
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SERIES (Continued) 
LOGARITHMIC 








log =— 7) 3()+ it 
loge = @—1)—3(@—1)?+3@—-1)*— bik. 
log = 2 (2+ +3(5)+ sey are | (¢>0) 


log. (1 +2) =x —4}x?+ x3 —4at+ . (—1<z<1) 
1 
log. (+1) —log.(n—1) =2 [= techy + .. a 


x 1 An . 
log. (a+x) =log.a+2 [seus ts (acs) +5(a3) +...] 
(a>0, —a<u<+o) 
TRIGONOMETRIC 


: x8 p> oll 
sin 2 = 2 a | He ae TA ue 











x4 xs 
cos & = aa Sit-:: 
ct Pago Ae 6229 oe iG 
tanz=x+= + 4 a8 +555 + ~- (<7) 
: i ie. il Be dy ap! 

-—l,p = ee Oetc - =e 2 
sin-4 tetas peta pe pte: @<i) 
Cane) — rene + 205 — Fatt eke (z?<1) 

oe 2 
=A, © aet 5aet Ye Gay 
; 12 es x8 
oo coe ee Ses Se 2 2 
Logersinets—) lope, 6 180798357 (x?< 2) 
_ 1 ot Betades mazesion ae! 
Oe ee OO ae Ane O50) amie 4 
= 7x4 | 62x86 ee 
log, tan x = log.x +5 + A 3935 + Daces (« <7) 


v2) ot4)  -6n>- 3x8) 66x" 
tne ie te tar tore 


bd 4y4 3126 
aaa Hig Ta au OR ) 


ecos & 


ll 


emt lta t+ortae tay tgp t+ (#<§) 
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ALGEBRA (Continued) 
MISCELLANEOUS 
The Sum (2, = Sigma) and Product (11, = Pi) Notations 


_ = denotes the sum, and I, the product of all quantities of a 
given collection. In particular, 


m+n 
Ti MEANS Lm + Lmy1 +... + myn, (n + 1 terms in all), 
t=m 
m+n 
ll %; MEANS LnFmy1.. + Lmyn, (n + 1 factors in all). 
t=m 


For indicated range, R, (such as m Zi Z m+n), one may 


write Es [+ respectively. Where the range is clear trom 


R R 
the context one writes 2z:, Iz, or even =z, Iz, respectively. 
For c a constant and for x; and y; with common range (say of 
n elements), 


Vex; = cLai, Vai + yi) = Ta: + Dyi, Dei +c) = ne + Da. 


Special Numerical Relations 


(i) For range, z = 1, 2,...,, with 2; = 7. 

Za, = n(n + 1)/2, D(2e; — 1) = n, 

Za;? = n(n + 1)(2n + 1)/6. 

Da; = (Dai)?, Bait = (Bz,2)[6(Eai) — 1]/5. 

W(e +1 —2;) = c™, Iz; = n™ = n! (“factorial n’’). 
Hence n! = n.(m — 1)! O! is defined to be 1. 
Stirling’s formula (used for n large), 


/2nx(n/e)™ <n! < Vine (n/e)r(A cr isa i): 


(w = 3.14159 ..., e = 2.71828 ...). 


n!/(n—m)! gives the number of permutations of n distinct things 
taken m at a time. 


Gi) For range,'4 = -(* > *), -@ 7 *) RL. fet, 


n—1 n—1 
( 5 ya 1( 5 ), with 


xz; = 7 (whether 7 is odd or even), 


Ys as Sea =10, ye sa a > M HES, DS net 

















ALGEBRA (Continued) 


(iii) The Binomial Coefficients, (*,). 

(7) = n!/[(n — m)!ml], for integers m, n,0 ZmZn. (2) = 

(3) = 1. 

(2 +c)? = > Oc (0 Zr Zn), the binomial expan- 
7 


sion. (*) gives also the number of combinations of n distinct 
things taken m at a time. 


(2) + Guta) = ("+1), recursion relation for binomial coeffi- 
cients. 


(20) = (4), D(-r@) = 0, DG)? = @), ss) eres). 


s=m 


Table of Binomial Coefficients 








nr n n tr nr nr n n 
IO®Ol@l@!@ ”) | ca) 
ro) 1 

1 1 il 

2 1 2 al 

3 af 3 3 

4 1 4 6 

5 1 5 10 

6 1 6 15 

a 1 7 21 

8 1 8 28 

9 1 9 36 1 

10 1 10 45 10 1 
11 1 ial 55 55 11 
12 1 12 66 220 66 
13 1 13 78 715 286 
14 if 14 91 2002 1001 
15 1 15 105 5005] 3003 
16 Z 16 120 11440} 8008 
ilv/ 1 17 136 24310} 19448 
18 1 18 153 48620] 4375€& 
19 1 19 171 9 92378) 92378 
20 1 | 20 190 1140} 4845] 15504|38760)77520) 125970] 167960! 184756 





m, M—Din— 2)... ~—m+t1). 7p WE 
NOTE: (%) =” Tes =n 75) ae (0) = (@) = 


For coefficients missing from the above table, use the relation 


(2) = (n%,)> e8- (22) = (2) = 167960. 
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ALGEBRA (Continued) 
Finite Differences 
For equi-spaced arguments 2;, and associated y;, the successive 
advancing y-differences are, A°y; = yi, Ayi = Yis1 — Yi, AY = 
AYA SAY: = Yix2 — 2ZyYepy + Yipee sy AMY = A” Yiar — 
Amey = >(=D°)yssmr. With arbitrary origin A and 


a 
class-interval length, z:,, — 2; =h, using u; = (4; — A)/h, 
write y(u;) for y:. Then if for some fixed m, for the portion of 
the table considered, the values of A”*1y; be zero (or approxi- 
mately, if these be regarded as negligible) Newton’s formula 


gives 
a ue) i zs ) u(u = 1) 2 

y(u) = SY ary0) = y@) + uay0) + “4 aryo) 
u(u—1)...(u—m-+1) 

BE na taete - 
This formula reduces to an identity for u = uo, uw, ..-, Uns 
(u; = 2), and may be used to interpolate for intermediate values. 

Example. Given 


xj]—4, —2, 0, 2, 4, 6, 8... 
y| 10, 14, 30, 64, 122, 210, 334, ... 
to find a value for y when x = 10, and vhenz = 1. Suppose 
for some reason A has been taken at « = 2. The work may 


be arranged as follows: 
u Ay y A A? [Ne A4 








A™y(0). 























u(u — 1)(u — 2) 
1-2-3 
= 64 + 58u + 15u(u — 1) + u(u — 1)(u — 2). 
= 10,u =4. Substituting u = 4, one has y|z-10 = 500. 
=1,u = —4%. Substituting u = —4, one has y|z-1 = 44§. 
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y(u) = 64 +.58u + a +6 


STATISTICS 


Central Measures 


Here the range of 7 is from 1 to n. With each value 2; is 
associated a weighting factor f; = 0 (such as the frequency, 
the probability, the mass, the reliability, or other multiplier). 

N, the total weight, = >f;. 

ur. ’the arithmetic mean, = Sfix;/N = Dfixi/Dfy. 

GM, the geometric mean (available when each 2; is positive), 


= a/ Tayi. Log GM = Sf; log 2:/N. 

Mo, the mode, = value among (a, ..., %,) having maximum 
associated f; (usually obtained by interpolating after the data 
are graduated). For unweighted items, z;, a mode is a value 
about which the values of x; cluster most densely. 

RMS, the root-mean-square, = +/ Sfix;2/N. 

Md, the median (see below). For unweighted items, the 
median is the value, equaled or exceeded by exactly half of 
the values x; in the given list. In case of a central pair, the 
median is usually taken as the arithmetic mean of this pair. 

Mm, the mid-mean (see below). For unweighted items, 
the mid-mean is the arithmetic mean of the half-list obtained 
upon dropping out the highest quarter and lowest quarter of 


the items. 
Cum f|x, the value of ‘‘cumulative f” at X, = > fi (inter- 


u<X 





polation being used for X if necessary). 
The M-Tiles 
For ungrouped data, X is called the rth m-tile (or rth m-tile 
mark) (r = 0, 1,..., m) if simultaneously, DS. fi/N < r/m, 
ti X 
and >. f:/N < (m —1)/m. In particular the zeroth m-tile 


ri> 
is min, ihe minimal value among the list (1, ..., @n), and the 
mth m-tile is max, the maximal value among the list. 


Cum f|x = Nr/m, G0; ie 2, Beige 
Cum finn = Cum fi. 
In particular, certain Po he tte O<r< m) m-tile marks 
are named as follows: 


1a 2 3 





2) Md (median) 
3] TT, (lower tertile) 7» (upper tertile) 


4] Q, (lower quartile) Md Qs (upper quartile) 
10| D, (first decile) Da, Ds; ete. 
100 | PC; (first percentile) PC2 PCs; etc. 


‘ae aneiete (Continued) 


The term ‘‘rth m-tile” (r = .., M) is also used to denote 
the class interval "eietge BC Tern the (r — 1)st to rth m-tile 
mark as defined above. 

Mm, the mid-mean, = 


2) faiN = SY) fal Ste 
QUsruSQs MS2i5Q; Qis2isQs 


When each z; is positive, and not all are equal, one always 
has 0 <min <GM << RMS < max. 

For moderately-skewed distributions, pae has approximately 
Mo — Z = 3(Md — Z), or 3Md = Mo + 2 


Measures of Dispersion and Skewness 


Here A is an arbitrary reference value, usually a convenient 
integral measure near Z. 

vy, kth moment about A, = Zf;(x; — A)*/N, (k =0,1,...). 

v =1,7=2—A. vw as function of A is minimum for 


tm kth moment about Z, = Zf;(x; — £)*/N, (k =0,1,...). 


Ho = lb 

a = 0, 

2 = v2 — v1” (ug = variance), 
fs eile i Santas Byiv2 + 2y13, 

Bs = v4 — 4r175 + 62 — Bni4. 
Bi = pa"/po2?, Bo = 4/2” 


o, standard deviation, = +/p2. 
ee momental skewness; a, = 1/6; = p3/o*. 
— 3)/2, kurtosis; a, = Bz. 
1D, mean deviation (from the mean), = 2fi|x; — £|/N 


(This latter form is convenient 
nd a dhe os > fa /N. for computation.) 


Lice n<Z 

8, quartile deviation, = sd fi — sel / 2: 

P.H., probable error, = 0.67450. 

V, coefficient of variation, = oye %. 

Pearson’s measure of skewness = ( — Mo)/c. (Usually 
approximately a;/2.) 

Bowley’s measure of skewness = (QQ, — 2Md + Q.) / ae 

(Bowley’s measure of skewness lies between —1 and +1.) 
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STATISTICS (Continued) 
The Class Interval 


AG; = X41 — 


For equi-spaced arguments, Az; = h, the length of the class 
interval, x; is the mid-value or class mark. The interval from 
x; — (h/2) to x; + (h/2) is the class interval with these as given 
initial and terminal end values. 


ui = (x; = A)/h. 
ai = Sfu:/N, = =hai +A. 
(ux) = =h (uk) us (k z. 0, ee si 
oy? = [Zf:u;?/N] — a, oz = ho, 
(Br)z = (B1)uy (B2)2 = (B2)ue 


Sheppard’s corrections (to correct approximately for the 
error due to treating all elements in a given class interval of 
length h as though concentrated at the class mark). 

For uo, “1, “3s, NO corrections. 

In z-units, 
corrected (us)2 
corrected (u4)2 


uncorrected (u2)2 — h?/12, 
uncorrected (u44)z — h? uncorrected (u2)./2 + 
7h4/240. 


In w-units, replace h by 1 in the formulae given above. 


Least Squares 


The normal equations for finding coefficients, ao, a1, . . ., Gm, 
in fitting a curve of the form y = a) + az +... +anz™ to 
data (X;, Y;),7 =1,...,n, (n > m), are m + 1 in number ae 
follows: 

ZYs = don + 1 2Xi + agEXi2 +... + amEX", 
TXiY; = an lX; + a, DX;? + a. dX;3 +...+ (EDI. Gan 
EX Vor hEXn hasxert Skee ee ee 

Deviation from fitted curve, 
d; = Yi — (@o.+ a1X; + ~~. +-amX,). 
Zd;? = ZY;? — (ao DYs + a: 2XiYs +... + Gn DX” ‘)- 
For z = ab*, use y = log 2, a) = log a, a1 = log b. 
For z = at?, use y = log z, a) = log a, a1 = p, « = log t. 

S,, standard error of estimate, = root-mean-square of the 

y-deviations about a fitted curve = +/ d;?/n. 


Simple Correlation 
Propuct Moment Merrsop 

Given n equi-spaced measurements X;,7 = 1, 2,..., 7, with 
h = Xiz1 — Xi, %; = X; — X; and m equi-spaced measure- 
ments Y;,j = 1,2,...,m,with k = Y;41 — Yj; y; = Y; — Y; 
and a weight (frequency, probability, etc.) e:; (=0), asso- 
ciated with (Xi, Y;). Here e;; is an entry in the table. 
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STATISTICS (Continued) 
f= Dew, gi = 2M 
j 
NS ya = yh 2p (Check) 
Fie ae /N = Si IN; 9 = Diei¥;/N = av (IN. 
Let A and B be arbitrary reference vate usually Pasi gorges 
integral measures near X and Y pee Poctinedys 


uy = (X; — A)/h, vi = (Y; — B)/k; 
“@ = Yfui/N, X =ha + A; 0s 299011 N, Y =ko + B. 


ll 


ou = (He)u = (Zfiui?/N) — wi, ED Tex nee Ely Sheppard’s 
Ty” = (ue)y = (Xgsv;2/N) — a2, ci corrections. 
U; = Dyes va Dens P= Sur. = >? U;. (Check) 
Di Bee Dios — 0v)/N 

= (P/N) — @. 
Pry = hkpuy. 


? = Duy/ (Gur) = Pry/(oz0y) (product-moment) coefficient of 
correlation. In every case —1 <r <1, 


Y-—Y= OO X), ory = ree, regression line of y on z. 


xX-X= f= (¥. — VY),orz = ray, regression line of z on y. 
y y 


Example of Computation for Product-Moment Coefficient of 
Correlation 








95 | 910i \9507? (= Dau) 050; 
























7 1| 14| 28| 56 3 etn 
aD AS eas eyvSen Otis 
4) 1 
Co i a | eee bbs, = 
Coal kal Pale —6| 12 =8 
17|15; 3] 50! 35|__91 






























3 
0/13) 6l—9| - Bee B= 15, 
72 = 4,k = 3, 
— oe le Ye ee) 
19] 4 Zfimi = —9, Lgjvj7 = 35, 
8 





















Lfiumi? = 79, Lgjvj2 = 91, 
43 P ss 2uiVi = 20; Uj; = 43. 






























i = —% = — 3 = 5569 = .70 
me mtisce) — Cee El ons! pare week 
ov? = (9345) — (.70)? —.083 = 1.247,’ oy = 1.117 
pu = (4360) — (—.18)(.70) = +0.986 


= +0.986/(1.21 X 1.117) = +.730 
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Ans. r = +.730 





STATISTICS (Continued) 


Rank DIFFERENCE METHOD 


Given n corresponding pairs of measured items (X;, Y;), 
@=1,...,n). Let (ui, v;) be the corresponding rank num- 
bers. Here u; = 1 for the largest X;, 2 for the next largest 
X;, etc., and similarly v; = 1 for the largest Y;, 2 for the next 
62(us — vi)? ; 
oe (rank difference) 
coefficient of correlation. In every case —1 <p <1. Check: 
Z(u; — v3) = 0 
Example of Computation for Rank-Difference Coefficient of 

Correlation 


largest Y;, etc. p=1— 


Me te (us 10;)? 
Check: S(u; — v;) = 0. 
_ 6 X62 
1010? — 1) 
+0.63 


WAOONN POOF 
HO 
rODRDORrOCOr 


3 
8 
0 
4 
1 
u 
2 
9 
6 
5 


Ans. p = +.63 
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Probability 


If among a + 6 equi-probable and mutually exclusive events, 
a aE regarded as favorable and 6 unfavorable, then for a single 
tria 








a a 
p, probability of favorable outcome, = a=ob, 
q, probability of unfavorable outcome, = 1 — p = = + 5 


The successive terms in the binomial expansion (p + q)" = 
DY Oere give the respective probabilities that in 7 trials, the 





r 
event will be favorable exactly n — r times, r = 0,..., n. 
The mean number of favorable events is np, of unfavorable, 


ng; the standard deviation is o = ~/npq, as = (p — q)/o 
(the positive direction being that of increasing unfavorability). 

Normal curve (x measured in o-units from the mean, and 
with area = 1): 


1 
Y= — 67/4 =. 0.89895 772. 
V 20 
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STATISTICS (Continued) 


MD (mean deviation from the mean) = o+/2/r = 0.7979c. 
s (quartile deviation from the mean) = 0.67450 = 0.845 MD. 
Percentage areas, under normal curve, for successive class 
intervals measured from the mean: 
Multiples of «: 34%, 14%, 2%. 
Multiples of s: 25 %, 16%, 7%, 2%. 
Normal surface (« measured in o;z-units y in cy-units from their 
means), 

i 
QnrvV/1 — 3? 
Goodness of Fit. for a universe of objects falling into n 

mutually exclusive classes with class marks, 2;(i = 1,2,...,n), 

let p; be the probability for the ith class. Given a sample of 

N items, with f; items in the 7th class (=f; = N), the proba- 

bility that a random sample of N items gives no better fit, 

expressed in terms of n and x? (“‘Chi square”), = X(f; — 

Np:)?/(N pi), is given by a table, portions of which are as follows: 

Probability that a Random Sample Gives no Better Fit 


zZ e7 (e2—2rxy +y2)/[2(1—r2)] | 








MENSURATION FORMULAE (Continued) 


Plane Figures Bounded by Curved Lines 


The circumference of a circle whose radius is 7 and diam- 
eter d(d = 2r) 
= 27r = 7d. (wf = 3.14159) 


The area of a circle 
= ar = ind? = .7854d’. 
The length of an are of a circle for an are of 6 degrees 


rré 


apn 


Nore.—In this and Ome ing similar formule 7 denotes the 
radius of the circle, (OC, Fig. 1). 
For an arc of @ radians Ke length 


= r0. 


> 


i ee 


ce) 
Fia. 1: 


The length of a chord subtending an angle 6. 
= 2r sin 30. 


The area of a sector where @ is the angle between the radii 
in degrees 
_ nro 
~ 360- 


If s is the length of the are, the area of the sector 


bo] & 


The area of a segment where 0 is the angle between the two 
radii in degrees 
ard? sin 0 
= SOU Mel one 
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MENSURATION FORMULAE (Continued) 


If 6 is in radians the area = 3r2(6 — sin 6). 
The area of the segment of a circle 


= == - E Vr — 2 4+ 7? sino (2) | 


where r is the radius of the circle and zx the perpendicular dis- 
tance of the chord from the center. The angle must be ex- 
pressed in radians. 

The area of the ring between two circles of radius r; and rz, 
one of which encloses the other, 


=r(r1 + 172) (ri — 72). 


The two circles are not necessarily concentric. 

Area of the sector of an annulus. (Fig. 2.)—If angle 
GOH = @and the lines GO and JO = r; and rz respectively, the 
areaGHIJ = 36 (ri + 72) (m1 — 12). 





3. 





Fie. 2 


If s; = the length of the are GH and s, = the are JI and h 

= HI =r, — 12, the areaGHIJ = 4h(s; + 82). 
The circumference of an ellipse whose semiaxes are a and b 
See tables of elliptic integrals 


=9 ny ade ) =4aE exactl 7262 
=27 9 (approx.) =4aH exactly. 5.0 o using = NN ae 
The area of an ellipse = zxab. 


The length of the are of a parabola, as arc SPQ in Fig. 3, 
where + = PR, and y = QR 


Ae 
=F NE + * » approx. or \/4z? + 42 + 





2 2 
y oe Qe + +/4e2 + y? 
22 y 


The area of the section of the parabola PQRS, = ézy. 
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MENSURATION FORMULAE (Continued) 


Solids Bounded by Planes 


The lateral area of a regular prism = perimeter of a right 
section X the length. 

The volume of a regular prism = area of base X the 
altitude. 

The lateral area of a regular pyramid, slant height J, 
length of one side of base a, and a number of sides n, 


= gnal. 
The volume of a pyramid = 4 area of base X altitude. 
Q 


Exge ss. 
Surface and Volume of Regular Polyhedra 


Surface and volume of regular polyhedra in terms of the 
length of one edge J. 





Name, Nature of surface. Surface. Volume. 





Tetrahedron...| 4 equilateral triangles} 1.732051? | 0.11785/5 
Hexahedron or 


cubeweee ce O'squares.- ees =a.88 6.000007? | 1.00000/* 
Octahedron....} 8 equilateral triangles} 3.46410]? | 0.47140/5 
Dodecahedron .| 12 pentagons......... 20 .64573/? | 7.66312/8 


Icosahedron. . ./ 20 equilateral triangles} 8.660251? | 2.18170/3 








Solids Bounded by Curved Surfaces 
The surface of a sphere of radius 7 and diameter d(= 2r) 
= 4rr? = rd? = 12.57r?. 
The volume of a sphere 
= $rr? = tra? = 4.18973. 
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MENSURATION FORMULAE (Continued) 
The area of a lune on the surface of a sphere of radius r, in- 
cluded between two great circles whose inclination is 6 radians. 
= 2r?6. 


The area of a spherical triangle whose angles are A, B, and 
C (vadians) on a sphere of radius r 


=(A+B+C — a)r?. 


The area of a spherical polygon of n sides where @ is the 
sum of its angles in radians 


= [6 — (n — 2)rJr?. 


The area of the curved surface of a spherical segment of 
height A, radius of sphere r 


= 2r rh. 

The volume of a spherical segment, data as above 
= grh? (8r — h). 

If a = radius of the base of the segment, the volume 
= gah(h? + 38a?). 


The curved surface of a right cylinder where r = the 
radius of the base and h, the altitude, 


= 27h. 
The volume of a cylinder, data as above, 
= arh. 


The curved surface of a right cone whose altitude is h and 
radius of base r 


— ep V/r2 + h?, 
The volume of a cone, data as above, 


= 57h = 1.047 rh, 
The curved surface of the frustum of a right cone, 
radius of base r, of top r: and altitude h, 
=> m(ry + T2) VS h? a (ry — T2)?, 


The volume of the frustum of a cone, data as above, 
= rf (ri? + T1T2 + 127), 


The oblate spheroid is formed by the rotation of an ellipse 
about its minor axis. If qa and b are the major and minor semi- 
axes respectively, and e the eccentricity, the surface 
l+e 


1l-—e 





? 


b2 
= 27a? +7 vs loge 


and volume = 47a’b. 
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MENSURATION FORMULAE (Continued ) 


The prolate spheroid is formed by the rotation of an ellipse 
about its major axis (2a), data as above. 


Surface =277b? +297 a sin -le, 


volume =i Tab’. 


SIMPSON’S RULE FOR IRREGULAR AREAS 
Divide the area into an even number (2m) of panels by 
means of 2m-+1 parallel lines, drawn at constant distance h 
apart; and denote the lengths of the intercepted segments by 
Yo.Y1---»Yom-1,Yom- The first and last of these may be Zero. 
The area will then be 


A=$hl[ (YotyYom) +4(¥1+Y3-+-.. 
+Yom-1) +2(YotV4+-.-+Yom-2) | 


While the formula is exact in many simple cases, ordinarily 
the formula provides only an approximation, for which the 
accuracy increases with an increase in the number of divi- 
sions. Simpson’s Rule may be applied to finding volumes, 
if the measures yo,Y1.-.-;,Yom be interpreted as the areas of 
parallel plane sections at constant distance h apart. 


PRISMOIDAL FORMULA 
As a special case where m=1, and H, (=2h) is the distance 
between two limiting parallel planes, one has for the volume 
of a solid figure, 


V=sH (Sp +481+8o). 


Here Sp and Sy are the cross-sectional areas in these limiting 
planes (lower and upper bases, respectively), and Sj is the 
cross section of the mid-section. The formula is exact for the 
cone, sphere, ellipsoid, and prismoid. 
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TRIGONOMETRIC FORMULAE 


TRIGONOMETRIC FUNCTIONS IN A RIGHT-ANGLED 
TRIANGLE 


If A, B, and C are the vertices (C the right angle), and a, b 
and h the sides opposite respectively, 


, 


sine A = sin A = ? cosine A = cos A = 2 
tangent A = tan A = % cotangent A = cot A =ctn A = 2, 
h I h 
secant A = sec A = B cosecant A = esc A = - 
exsecant A = exsec A = 
sec A — 1 
B  versine A = vers A = 
1 —cos A 
h coversine A = covers A = 
a 1 — sin A 
haversine A = hay A = 
4 vers A 
A (e] 
b 
Fie. 4. 


SIGNS AND LIMITS OF VALUE ASSUMED BY 
THE FUNCTIONS 




















Quadrant I. Quadrant II. | Quadrant III. | Quadrant IV. 
Function. Soe 

Sign.| Value. |Sign.| Value. | Sign.}| Value. | Sign.] Value. 
SUT ere +/0Otol!/++/+1to0!] —/0Otol | —|]1tod 
COSS an > +/1to0} —/0Otol | —/1todO|] + | Otol 
CERIN seen + |O0to o/ —/!xto0O!| + | Oto | — |wo tod 
COGeee ca + }o to0}] — | Oto | + |x to0!] — |! Oto o 
SOC yeh: + }|1to | —/otol|] —|]1to o/ + Jjotol 
cosec. + /otol |] + ]1to | —|etol |! —|1to « 

















TRIGONOMETRIC FORMULAE (Continued) 
VALUE OF THE FUNCTIONS OF VARIOUS 
AN 




















GLES 
O°? 30° 45° 60° 7 90° 180282705 
SERAOM. san as = 0 Lb 4/2 4/3 1 0 —-1 
pons: Bes. 1 23 1/2 3 0 -1 0 
tan SRR ic 0 iv3 Ly Ls 0 © 
CORA ee. a 0 V3 it 4/8. 0 “ 0 
RELATIONS OF THE FUNCTIONS 
: 1 1 
sinx =———- eosee % == : 
cosec £ sin x 
1 1 
cost = : seex = e 
sec £ cos & 
eon = 1 _sin x. sin? x +cos? « =1 
cot x cosz 
1+tan? x =sec? x 
1 cos 
COG ar ain 1+cot? x =cosec? x 
sinz =+/1—cos? x. cosx =+/1-—sin? 2. 
tan x =~+/see? x —1. seca 4 =/tan*a =F1: 
eot & =-+/cosec? « — I. cosee « =+/cot?x + 1. 
sin x =cos (90—zxz)=sin (180-2). 
cos x =sin (90—xz) =—cos (180~z). 


tan x =cot (90—z) =—tan (180—z). 
cot x =tan (90—xr) =—cot (180-2). 


z 
cosec z = cot = — cot z- 


Z 
FUNCTIONS OF SUMS OF ANGLES 
sin (x+y) =sin x cos y+cos x sin y. 
sin (x—y) =sin x cos y—cos x sin y. 
cos (x+y) =cos x cos y—sin & sin y. 
cos (rx—y) =cos x cos y+sin x sin y. 





Z tan x+tan y 
tam AGW) Sy “ean tan y 
tan’ (@—y)= tan x—tan y 


i-+tan x tan y 
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sin 
cos 
sin 
cos 
sin 
cos 
sin 
cos 
sin 
cos 


tan 
cot 


tan 


sin 


cos 


tan 3 


TRIGONOMETRIC FORMULAE (Continued) 
FUNCTIONS OF MULTIPLE ANGLES 


2x =2 sin x cos x. 

2x =cos? x —sin? x =2 cos? x—1=1—2 sin? x. 

3x2 =3 sin x—4 sin? x. 

3x =4 cos? x—3 cos &. 

4x =8 cos? x sin x—4 cos x sin x. 

4% =8 cost x—8 cos? x+1. 

52 =5 sin x—20 sin? x +16 sin® x. 

5x =16 cos® x —20 cos? x+5 cos x. 

6x =32 cos® x sin x —32 cos? x sin x+6 cos x sin x. 


6x =32 cos’ «x —48 cost x +18 cos? x—1. 
> 2 tan x 
224 = ———_____. 
1— tan? x 
SEM cot? x«— ly 
2 cot x 
ee 3 tan x—tan3 x 
- 1-83 tan? 2 


‘eae Yeo 
am 2 


po ye 


eee anes 1—cos x _ sin x 
Z ltcosz sinz  1-+cosx 








MISCELLANEOUS RELATIONS 





sin x + sin y = 2sin 4 (x+y).cos 2 (wy). 

cos x + cos y = 2 COs 3 (x+y). cos 3 (x—y). 

cos x —~- cos y = — 2sin 4 («+y).sin 4 (xy). 

tan x + tan y _ sin (eeu), cot © + cot y= Ai 
COS %.COS ¥ sin x%-sin y 

HL AP etal aes COU ene 

(f= ee tan (45+<2) a cot (45—2) 

sin 7 sin y — fl 

cos x + cosy tan § ty). 

sin e+ sin y _ 7 

cos 2 — cosy cot 4 (@Fy). 

sin x +sin y _ tan } (ety). 

sin z—sin y tani («— y) 

sin? x — sin? y = sin Tecate (w—y). 

cos? x — cos? y =—sin (x+y) sin (x—y). 

cos? x — sin? y = cos (x+y) cos (4—y). 
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RELATIONS BETWEEN SIDES AND ANGLES OF 
ANY PLANE TRIANGLE 
In a triangle with angles A, B, and C and sides opposite a, b. 


and ¢ respectively, 
ue b ¢ _ _diameter of the circumscribed circle. 


sin A sin B sin C@ 
a? =6?+ ¢2—2bc cos A. 
a =bcosC + ccos B. 
62 ++ c2— a2 
08 A = — ao as 
ee —liae - ? cot & 
2 a+b 


sin A= s(s—a) (s—b) (s—c), 























where s=i(a+b+c) and r= {= Geb) (s=e) 
n4 oe ene (s=c)n, 
Ane peer 
tan— — (s=b) (s=e) 9 gae 
s(s—a) s—a 
cot $C 


can +sinB_ tan} (A+B) _ 
a—b sinA —sinB tan} (A—B) tan 3 (A—B) 





sin @ sin Py 


sin (w+8) 
d 


cota-+cot B 


Similarly 
fi h=dee a sin p! _ 
' sin (6 —a) 
ft d 
cot a—cot B’ 
Ne 





Fria, 5. 
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TRIGONOMETRIC FORMULAE (Continued) 


RELATIONS IN ANY SPHERICAL TRIANGLE 


al A, Band C be the three angles and a, b, and ¢ the opposite 
sides, 
sin A_ sin B_ sin sin C 


sin a sin b sine 





cos 6 cos (c+6) 


cos a=cos b cos c+sin Db sin ¢ cos A = 
cos 6 


where tan 6=tan bcos A. 

















cos A = —cos B cos C-+sin B sin C cos a. 
sin } A=y™ (s—b) sin (s—c) 
sin 6 sin ¢ 

where s=4(a+b+e). 

cos} A= ee s sin (s=a) | 

sin 6 sin ¢ 

tan 3 A= an =ae 

where r= (s—a) sin (s—b) sin (s=e)" 
sin s 
ri == (S—B) cos (S— =Oj}e 
al sin B sin C 


where S=i(A+B+C). 
a=¥- cos S cos (S—A)_ 
































sin 2 sin B sin © 
tan} a=R cos (S—A) 
. R= —cos S ; 
where ~ Veos (S—A) cos (S—B) cos (S—C) 
tan ot? cos 4 = 8 tan & = cos $= 
erie ey ie CA) Wo Holluinn @opal 
tan 3 cos cot Sef 
= a SS. ET PRC SS Ser eae 
Tan 5 sin areal cot > sin 5} 


hav a = hav (6b ~c) + sin b sinc hay A 
Vhav [a + ( ~ c)] hay [a — (6 ~c)] 


sin b sine 








hav A = 
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ANALYTICAL GEOMETRY 
The distance between two points 2; y;, and 2, y2, —rec- 
tangular codrdinates: 
d= + Va — 21)? + (H — ys)? 
For polar coérdinates and points 71, 61, and 12, 02: 
d= + Vr2 +r2 — 2: cos (0 — 6) 
The area of a triangle whose vertices are x1, y1; 22, yo, and 
X3, Ys: 
A= 3 (rye = yi aa = @3y2 + v3Y1 — X1y3) 
For polar coérdinates and vertices, r1, 61; 72, 62, and 73, 03: 
A = 3{(rir2 sin (62 — 61) + rer3 sin (63 — 62) + 7rsr1 sin (6; — 03)} 
The equation of a straight line where m is the tangent of 
the angle of inclination and c¢, the distance of intersection with 
the Y axis from the origin: 
y=mre+c 


If a line of slope m passes through the point 2, y its 
equation is: 








yY — Yr = m(x — 2) 

The equation of a line through the points x, y1, and 22, yo is: 
Yea. Yi re a 
Yo ft t2 — UH 


If the intercepts on the X and Y axes are a and 6 respectively, 
the equation is: 





x 
pee 
If the length of the perpendicular from the origin is p and its 
angle of inclination @ the equation is: 
xcos@+ysin 6 =p 
General equation of the straight line: 
Ax + By+C=0 


The equation of a circle whose center is at a, b, and whose 
radius is ¢c: 


(@—a? + y—b) =e 
If the origin is at the center: 
x? + y? = ¢? 


The polar equation of a circle with the origin on the circum- 
ference and its center at point ¢, a: 


r = 2c cos (@ — a). 
If the origin is not on the circumference, the radius a and the 
center at a point, J, a, the equation becomes: 
a? = r? + [? — 2ri cos (6 — a) 
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ANALYTICAL GEOMETRY (Continued) 


The equation of a parabola with the origin at the vertex. 
where f is the distance from the focus to the vertex: 


y? =4 fx 
If p is the semi-latus rectum (=2f/) the equation is: 
2=2px 


The polar equation where the pole is at the focus and p the 
seni-latus rectum is: 


te 
(SRE, 
If the pole is at the vertex and p as above: 
__ 2p cos @ 
om cit Ogs 


The equation of the ellipse with the origin at the center and 
semi-axes a and b: 
0 AV. 
a be : 
Polar equation where the pole is at the center: 
a2b2 
(Ra : 
a? sin? 9+ -b2 cos? 6 





The equation of the hyperbola with the origin at the center, 
semi-axes a and b: 
a2 y? 
a be 
Polar equation, pole at center: 
; ab? 
7? =—_, 
a? sin? 6—b? cos? @ 
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HYPERBOLIC FUNCTIONS 


Definitions Y 


An hyperbolic function 
represents a relation be- 
tween the coordinates of a 
given portion on the are 
of a rectangular hyperbola. 

If O is the center, A the 
vertex, and P any point of 
the hyperbola APB, 
OMe— 

MP = y, 
OA =a. 


The function u may be 
defined by the following 


relation, 
__ 2X Area OAP 
i OA? 
The hyperbolic sine of u = sinh u = y/a. 
The hyperbolic cosine of u = cosh u = z/a. 





ue 


: 1 us 

ainh w= 5( — et ay he pit 

coh uu =F te) =14+ 54+ H+--- 
tohu=u-% 420 _ U4... (w <7): 
sinh? uy =u — 5S 7g EONS gag eee 


5 
(uw? <1). 
sinh“! u = log 2u + 5-545 5S + 
eee aa (u2 > 1). 
cosh“! u = log 2u — 5+ g — 58 pa — 
tambtyautS+eqUq... (u? < 1). 
tanh u = a sech u = —— 


HYPERBOLIC FUNCTIONS (Continued) 


1 il 
ecoth u = ah esch wu = Sage 


Relations of the Functions 











on x = —sinh (—2). sech x = sech (—2z). 
Ai, De Pe ned heny cael peg 
a ica 2 tanh 3a = tanh x : 
1 —tanh?3@ 4/1 — tanh? x 
poe ai i S= Wenalle? se 1 f 
1 — tanh? 3x 4/1 — tanh? 2 


cosh? x — sinh? z = 1. 
tanh x = 1/1 — sech? z. sech = 1/1 — tanh? z. 


coth x = +/csch? x + 1. esch = +/coth? x — 1. 


sinh (32) = +/i(cosh x — 1). 

cosh (42) = +/3(cosh x + 1). 

tanh (¢z) = (cosh x — 1) + sinh e = sinh x + (cosh z + 1). 
sinh (2x) = 2 sinh z cosh z. 

cosh (2x) = cosh? + sinh? z = 2cosh?z —1 =14 2sinh?z 
tanh (27) = 2 tanh x + (1 + tanh? z). 

sinh 38% = 3 sinh x + 4 sinh® x 

cosh 382 = 4 cosh? x — 3 cosh a. 

tanh 3x = (3 tanh x + tanh? x) + (1 + 8 tanh? z). 

sinh (x + y) = sinh x - cosh y + cosh z - sinh y. 

cosh (« + y) = cosh «- cosh y + sinh z- sinh y. 

tanh (x + y) = (tanh a + tanh y) + (1 + tanh z- tanh y). 
sinh x + sinh y = 2 sinh 4(@ + y) - cosh 3(x — y). 

sinh x — co y = 2cosh 3(a + y) - sinh 4(x — y). 

cosh x + cosh y = 2 cosh 4(x + y) - cosh 4(x — y). 

cosh  — cosh y = 2 sinh 3(a@ + y) - sinh (2 — y). 





_ 1+ tanh 32 
sinh x + cosh x = 1 — tanh iz 
_ sinh (x + y) 
Robe sanhey oh oe odie 
, sinh (c+ y) 





coth + coth y = = nk x sinh y 


Inverse Functions 


sinh7! z = log (x -+ +/z? + 1) = as 
cosh-! +/x2 + i 
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HYPERBOLIC FUNCTIONS (Continued) 


cosh-1 xz = log (@ +.V2z? — 1) = t= = 
De 
sinh-! +/2? — 1. 


dx 


tanh! z = log (1 + 2) — 5 log =a = 7g 


1 

2 
1 1 dx 

=I = ae — = se SS 

ecoth x 5 log (1 + 2) 5 log (x — 1) fi ea 


sech-! x = log ao -1) = aga 
x — 2x 


hog =1 (5+ haere P41) - =| = a 
esch! z = log Ree esi . 


Relations to Circular Functions 


I 








sinh x = —isin7zz. sinh iz = 7sin 2. 
cosh x = cos 12. cosh 7x = COS Z. 
tanh x = —7ztaniz. tanh iz = 7 tan z. 
If z = log tan G + 5) = log (sec @ + tan @), 
9 = the gudermannian of x = gd z. 
sinh x = tan gd z. tanh x = sin ed ; de. 
cosh z = sec gd z. tanh xz = tan 3 gd zx. 
ASE = sech x. 
dz 
Differentials 
dsinh z = cosh z- dz. dcoth x = —esch? z- dz. 
d cosh x = sinh z- dz. dsech x = —sech x: tanh z- dz. 
dtanh x = sech? zx - dz. desch « = —csch x- coth z - dz. 
: dx dz 
a a ab = — . 
d sinh! x ieee d coth x oe 
dz dx 
d cosh! g = ——————- dsech1 z = ——————.: 
Nite EN) ne 
dtanh!2z = sae desch!a2 = ts Ttoe 3 
Bt rVr? +1 


Integrals involving the hyperbolic functions will be found in 
the table of integrals. 
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HLLIPTIC FUNCTIONS 


$ do 
ob iss = {i os k? il ’ 
(k, $) h Re nee ( ) 
= elliptic integral of the first kind. 








a IP We »  wherez = sin > 
ORL = 27) kta?) i 


¢ is called the amplitude of u or am wu. 
k is called the modulus. 


k’ = \/1 — k? = the complementary modulus. 





: 49 
sin =snu=2. tan @ = thu = ——-. 

g ? ae 
cos @ =cenu = V1 — 2. Ad =dnu = V1 — kx? 
am 0 = 0. sn 0 = 0. 
eni0)= 1° ‘anOe—sie 
am (—u) = —am wu. sn (—u) = —sn wu. 
en (—u) = en u. dn (—u) = dn uw. 
tn (—u) = —tnu 


dn? u + k? sn2u = 1. 
dn?u — k?en?u = 1 —k? = k’2, 


E(¢, k) = frvi Waisiiie dé 
_ (ae 
0 


———"—_ dx where x = sin ¢. 
V1 — 2? 3 
= the elliptic integral of the second kind. 
Complete Elliptic Integrals 
x [2 
Tee (ee ee 
0 4/1 —k?sin?¢ 
TD) 6 pa 
= I) 5 /1 — k* sin? ¢ do. 


See tables of values, page 233-235. 
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ATOMIC WEIGHTS 
Values in parentheses are approximate only and have not been adopted by 


the Committee on Atomic Weights. 


7”_—_—eereeeeee SSeS 


Name 

Actimm.) 0 42. ones Ac 
Alabamine (?)...........% Ab 
Atusmtiniumi. Yee... ee Al 
Antimony, stibium........ Sb 
Arvone tense ache eee te 
WATSEMIC TES. ces ee As 
MSRM eck: craontes tate Ba 
Beryllium, glucinum...... Be 
(IBisaituthh senna bene Bi 
Boren Joh. ey acs see B 
BLOMINeh sce y nate ee Br 
Cadmrumica.ne-teeek ele Gd 
Calenimb recast eee Ca 
Garpon Ak cee cme ee Potent 
Cassiopeium, see Lutecium| 
Mewiuan 4... cosine seis sew € 
Cesium..... acters Petrkod Cs 


AO Wlorittel., boston sg. bars ete 
CHROMIUM ee oe eee 
Cobalp ir teaser .cth nee tee 
Columbium, niobium 
Coppersica.s ceaeh-s 5 
DysprospumMaecccedsceuie en 
Erbium)... Siecgreqaf sareastone 
EVUTODVUIN elem arefe or ceeetots 
Blworines >) yo Eee 
Gadolinium ss... 6 2seeee 
Gallintmt 5. 25. eee 
Germanium)... pees 
Golds aurumt 2.3... Sete 
Hafnium, celtium......... 
ieliarm to Sac abe «: seekers 
HFOUMIUEA ay agers =.<fos tee hele 


pony ferrunes Acer. tee 
Teer pton ne ove ars) eels: aee%e 





Symbol 
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International 
atomic weight 
Valence 
1925 1942 
See ey (227) hagas 
BR adenthece (221) 1,3, 5,7 
26.97 26.97 3 
gM Te ef 121.76 3, 5 
39.91 39.944 0 
74.96 74.91 3,5 
IEP SY/ 137.36 2 
9.02 9.02 2 
209 .00 209.00 3, 5 
10.82 10.82 3 
79.916 79.916 | 1,3,5,7 
112.41 112.41 2 
40.07 40.08 2 
12.000 12.01 2,4 
140.25 140.13 3,4 
132.81 132.91 1 
35.457 35.457 | 1,3, 5,7 
52.01 52.01 3, 6 
58.94 58.94 2,3 
93.1 92.91 3,5 
G3n57 63.57 ge 
162.52 162.46 3 
167.7 167.2 3 
152.0 152.0 2,3 
19.00 19.000 1 
157.26 156.9 3 
69.72 69.72 2,3 
72.60 72.60 4 
197.2 197.2 1,3 
Bate 178.6 4 
4.00 4.003 0 
163.4 164.94 3 
1.008 1.0080) ef 
aps ae OS (146) (3) 
114.8 114.76 3 


ATOMIC WEIGHTS (Continued) 
— oo 


Name 


Lanthanum 22. /0225..4 : 5 
Lead, plumbum.......... 
Lithianeecss sca sentcawes:: 
Lutectamt.) 92 Stee el. 
Magnestam -2P5ne. 2. See: . 
Manganese: foeeu.coe oe. 
Magma neni icw es = 
Mercury, hydrargyrum.... 
Molybdenum............ 
Neodymium. <2... «+ < 


Phosphorus./:.<<0. 5... = 
Pistinam | -22.6..< 2b ane oe 
Palomino, 2538: 6% od 


Praseodymium........... 


Peltor: ge) eee eo eo ee 
Silver, argentum 
Sodium, natrium. 
Strontium... 425... 











Symbol 
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At. 
No. 


International 
atomic weight 


138.90 138.92 3 
207.20 207.21 2, 4 
6.940 6. 1 

175.0 174.99 3 
24.32 24 32 2 
54.93 54.93 | 2,3,4,6,7 
200.61 200.61 1,2 
96.0 95.95 3, 4, 6 
144.27 144.27 3 
20.2 20.183 0 
58.69 58.69 2,3 
14.008 14.008 3,5 
190.8 190.2 2,3,4,8 
16.000 16.000 
106.7 106.7 2,4 
31.027 30.98 3,5 
195.23 195.23 2,4 
ese (210) 2 eee 
39.096 39.096 1 
140.92 140.92 3 
of nee 231 ee 
225.95 226.05 2 
222 222 0 
Ste 186.31 aeken 
102.91 102.91 3 
85.44 85.48 1 
101.7 101.7 3, 4, 6,8 
150.43 150.2 3 
45.10 45.10 3 
79.2 78.96 2, 4,6 
28_06 28.06 4 
107.880 | 107.880 1 
22.997 22.997 i. 
87.63 87.63 2 
32.064 32.06 2, 4,6 
181.5 180.88 5 
127.5 127.61 2, 4,6 
159.2 159.2 3 
204.39 204.39 1,3 
232.15 232.12 4 
169.4 169.4 3 
118.70 118.70 2,4 
48.1 47.90 3,4 
184.0 183.92 6 
238.17 238.07 4,6 
50.96 50.95 3,5 
aS (224) 1 
130.2 131.3 u 
173.6 173.04 3 
88.9 88.92 3 
65.38 65.38 2 
91 91.22 4 





KLECTRONIC CONFIGURATION OF THE ELEMENTS 


By Laurence §S. Foster 
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| 
IT M | oO P | Q 
lama 
Atomic | Ele- | | . iS 
No. ment | | | ? | | 2 | . a 
Ss js pls p d Ss p a is*pedftls'p d fle pod 
| | | 
| | | a Fh 
1 H 1 | 
2 He 2 | 
3 Li 2/1 | 
4 Be ii Aaa | 
5 B 2 12°14 | | 
6 C Dial Qe 2 | | 
7 N Dans) 
8 O Dao 4 
9 F D185 
10 Ne | 2 |2 6 
11 | Na | 2 |2 61 | 
12 eNom 2562 
13 (AUS SEDEIOnGioed 
14 | Si 2 |2 6/2 2 
15 ig 2 |2 6/2 3 
16 | § | 2 |2 62 4 
17 eH 2 |2 6/25 
18 A 2 |2 6l2 6 | | 
19 K 2M 256)2) Cae malt | | 
20 Calea| ¢2u1246|2nGumeenlo | 
21 Se 2/2 6126 1 |2 | | 
22 Ti 2 |2 612 6 2 |2 
23 Vv 2 |2 6/2 6 3 |2 
24 Cr | 2/2 6126 5*I1 | 
25 Mn | 2 |2 6/26 5 (2 
26 Fe | 2 |2 626 6 [2 
27 Co | 2 12 6126 7 |2 
28 Ni | 2 l2 626 8 [2 
29 Cu | 2 /2 6/2 6 10*|1 | 
30 Zn | 2 |2 6/2 6 10 |2 
31 Ga | 2 |2 6/2 6 10 |2 1 | 
32 Ge | 2 /2 612 6 10°|2 2 | 
33 As 2 |2 62 6 10 |2 3 | 
34 Se | 2 2 62 6 10 l2 4 
35 Br | 2 /2 6/2 6 10 |2 5 
36 Kr | 2 |2 6/2 6 10 |2 6 











* Note irregularity. 
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* Note irregularity. 


THE ELEMENTS 


Revised by Harrison Hale 

The most striking fact about the elements is their unequal 
distribution and occurrence. In the earth’s crust, including the 
ocean and the atmosphere, F. W. Clarke reported after careful 
calculation that oxygen makes up 50% and silicon 25%, the two 
elements being three-fourths of all matter. Further he con- 
cludes that twelve elements form 99% of all this material, leay- 
ing only 1% for the other eighty elements. Fully half of the 
elements are of minor commercial importance at present. No 
one knows when an element may become of unusual commercial 
importance. Several theories have been suggested to explain 
this wide difference in occurrence, but none of these is generally 
accepted. Of the twelve most common elements only one has 
an atomic weight of more than 40, iron with 56. The lightness 
of these common elements is emphasized by the heaviness of 
twelve or more other elements with atomic weights above 200. 
And yet by no means are all the light elements common. 

Actinium (Gr. aktis, aktinos, beam or ray), Ac; at. wt. 227 
(approx.); at. no. 89. Discovered in 1899 by Andre Debierne 
and independently by F. Giesel in 1902. Radioactive, decom- 
posing into other elements of smaller atomic weight at certain 
intervals of time. (See Radioactive Elements.) 

*Alabamine (State of Alabama), Ab; at. wt. 221; at. no. 85; 
valence 1,3,50r7. Discovered in 1931 by Dr. Fred Allison and 
co-workers at Alabama Polytechnic Institute, by the magneto- 
optic method of analysis. Minima for HAb, HAbO, HAbO; 
and HAbQO. were measured. Ab can be oxidized in alkaline 
solution but more readily in acid solution. The peralabamates 
are the most stable compounds. (Existence questioned Ed.) 

Aluminum (L. alumen, alum), Al, at. wt. 26.97; at. no. 13; 
m.p. 659.7°C; b.p. 1800°C; sp. gr. 2.699 (20°C); valence 3. 
Wohler is generally accredited with obtaining the metal in 1827, 
though an impure form was prepared by Oersted two years 
earlier. The method of obtaining the metal by electrolysis of 
pure alumina dissolved in cryolite was patented independently 
by Hall in the United States and Heroult in France, soon after 
its discovery in 1886. Although aluminum occurs in larger 
quantities than any other metal, ranking third among all ele- 
ments, it does not appear free. It is found as the silicate in 
clays, feldspars, etc., while the commercial ore at present is 
bauxite, an impure hydrated oxide. Its production from clay is 
possible. The metal is white and strongly resists the action of 
the air, becoming covered with a white oxide coating in time; it 
was selected as the cap for Washington’s monument, and is 
widely used for outside building decoration. It stands second 
among metals in the scale of malleability, sixth in ductility. 
The electrical conductivity is about 60% that of copper per area 
of cross-section, but aluminum is much lighter, giving it use for 
transmission lines. It is but slightly magnetic and is strongly 
electro-positive, so that in contact with many other metals it 
corrodes rapidly. Its many alloys have strength and lightness, 
finding increasing use. The compounds of greatest importance 
are its oxide, its sulfate, and its double sulfate with potassium 

* See element 85 at end of list. 
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THE ELEMENTS (Continued) 


(alum). The oxide, alumina, occurs naturally as ruby, sapphire, 
corundum and emery, and is very hard, ranking next to the 
diamond. War’s necessity has increased greatly the aluminum 
produced and this will widely extend its use in time of peace. 
In 1856 the price was about $90 a pound; thirty years later just 
before Hall’s discovery about $5. Then the price dropped 
rapidly to 30¢ and has gone as low as 15¢. 

* Antimony (L. antimonium), Sb (L. stibicwm, mark); at. wt. 
121.76; at. no. 51; m.p. 630.5°C; b.p. 1880° C; sp. gr. 6.691 
(20°C) ; valence 3 or 5. Recognized in compounds by the 
ancients; known as a metal at the beginning of the seventeenth 
century and possibly before that date. Antimony is a metallic 
element, common, but neither abundant nor widely diffused; 
sometimes found native, but more frequently as the sulfide, 
stibnite (SboS3); also as antimonides and sulfantimonides of the 
heavy metals, and as oxides. _ It is extracted from the sulfide by 
roasting to the oxide, which is reduced by salt and scrap iron; 
from its oxides it is also prepared by reduction with carbon. 
Antimony is an extremely brittle metal of a flaky, crystalline 
texture, blue-white color and metallic luster; hardness, 3 to 3.5; 
not acted on by air at room temperature, but burns brilliantly 
when heated with formation of white fumes of oxide Sb2O3. Itis 
a poor conductor of heat and electricity. Important alloys 
include type metal and friction reducing metals. The prin- 
cipal compounds are the sulfides, chlorides, and tartar emetic 
(hydrated potassium antimony] tartrate). 

Argon (Gr. argon, inactive), A; at. wt. 39.944; at. no. 18; 
m.p. —189.2°C; b.p. —185.7° C; density 1.78394 g/l; valence 0- 
(does not combine with any other element). Its presence in air 
was suspected by Cavendish in 1785; discovered by Lord 
Rayleigh and Sir William Ramsay in 1894. The gas is prepared 
by fractionation of liquid air, the atmosphere containing 0.94% 
argon. It is 23 times as soluble in water as nitrogen, having 
about the same solubility as oxygen; best recognized by the 
characteristic lines in the red end of the spectrum. It is used in 
electric light bulbs and in fluorescent tubes at a pressure of about 
3 mm. 

Arsenie (L. arsenioum, Gr. arsenikon, yellow orpiment— 
identified with arsenikos, male, from the belief that metals were 
of different sexes—Arab. az-zernikh, the orpiment from Persian 
zerni-zar. gold-), As; at. wt. 74.91; at. no. 33; m.p. sublimes 
(500°C m.p. under pressure); b.p. 615°C; sp. gr. 5.73; valence 
8or5. The amorphous form of arsenic has a sp. gr. of 3.70. It 
is believed that Albertus Magnus obtained the element in 1250. 
In 1649 Schroeder published two methods of preparing it. 
Found native, in sulfides, realgar and orpiment, as arsenides and 
sulfarsenides of heavy metals and as oxide, and arsenate. 
Mispickel or arsenopyrite (FeSAs) is the most common mineral, 
from which on heating the arsenic sublimes leaving ferrous 
sulfide. The element is a steel gray, very brittle, crystalline, 
semi-metallic solid, which sublimes on heating, being deposited 
partly as crystals and partly as a black, amorphous solid; it 
tarnishes in air and when heated is rapidly oxidized to arsenous 

* Americium, see end of list. 
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oxide (As,O3) with the odor of garlic. Though the free ele- 
ment is not considered poisonous, many of its compounds are 
extremely so, being used as insecticides. Arsenic is also used in 
bronzing pyrotechny, and for hardening and improving the 
sphericity of shot. The most important compounds are white 
arsenic (As2O3), the sulfide, Paris green (CuHAsOs;), calcium 
arsenate and lead arsenate, the last three being used in agricul- 
tural poisons. Marsh’s test makes use of the formation and 
ready decomposition of arsine (AsH;). Important war gases as 
Adamsite and Lewisite, are compounds of arsenic. 

Barium (Gr. barys, heavy), Ba; at. wt. 137.36; at. no. 56; 
m.p. 850°C; b.p. 1140°C; sp. gr. 3.5 (20°C); valence 2. Baryta 
was distinguished from lime by Scheele in 1774; the element was 
discovered by Sir Humphry Davy in 1808. It is found only in 
combination with other elements chiefly in barite or heavy spar 
(sulfate) and wtherite (carbonate) and is prepared by electroly- 
sis of the chloride. Barium is a metallic element, soft and 
silvery white like lead; it belongs to the alkaline earth group, 
resembling calcium chemically. The most important com- 
pounds are the peroxide (BaQO»), chloride, sulfate, carbonate, 
nitrate and chlorate. The sulfate, as permanent white or blanc 
jixé, is used in paint, the carbonate as a rat poison, while the 
nitrate and chlorate give green colors in pyrotechny. The 
sulfide phosphoresces after exposure to the light. The com- 
pounds are not expensive and the metal is not in great demand. 

Beryllium (L. fr. beryl; also called Glucinwm, Gr. glykys, 
sweet), Be; at. wt. 9.02; at. no. 4; m.p. 1350°C; b.p. 1500°C 
(5 mm.) sp. gr. 1.8 (20°C); valence 2. Discovered as the oxide 
by Vauquelin in beryl and in emerald in 1798; the metal was 
isolated in 1828 by Wohler and by Bussy independently. 
Beryllium aluminum silicates are the chief sources of the metal 
today. It is prepared by electrolysis of the double fluoride, 
K,BeF;. Hard enough to scratch glass, the metal resembles 
magnesium in appearance and chemical properties. Its soluble 
compounds are sweet. Its alloys are strong, light and resistant 
to corrosion. The metal is widely found, but in only small 
quantities of ore. The use in light alloys is increasing with the 
decrease in price of the metal. Addition of small amounts 
brings to the alloy much higher fatigue endurance. 

Bismuth (Ger. Weisse Masse, white mass; later Wismuth). 
Bi; at. wt. 209.00; at. no. 83; m.p. 271.3°C; b. p. 1450°C; sp. gr, 
9.78 (20°C); valence 3 or 5. In early times bismuth was con- 
fused with tin and lead. Claude Geoffroy showed it to be 
distinct from lead in 1753. It is a white, crystalline, brittle 
metal with a pinkish tinge. It occurs native, but the common 
ore is the sulfide, bismuthinite; from this it is extracted by melt- 
ing out the free metal, the oxides and sulfides being decomposed 
by the addition of carbon and iron. It is also recovered as a 
by-product in lead smelting. Bismuth is a poor conductor of 
electricity, is very diamagnetic, solidifies with expansion, heated 
in air it burns with a blue flame forming yellow fumes of the 
oxide. It forms many alloys with metals, which are often used 
for their property of low melting (fusible metals) and because of 

307 


THE ELEMENTS (Continued) 


their expansion on cooling, making them particularly suited for 
sharp castings of objects subject to damage by high tempera- 
tures. Its soluble salts are characterized by forming insoluble 
basic salts on the addition of water—a property sometimes used 
in detection. The important compounds are the trioxides and 
the subnitrates of medicinal use, (pearl white, pearl powder, 
blanc de fard and blanc d’Espagne). 

Boron (Ar. biaraq, Pers. birah), B; at. wt. 10.82; at. no. 5; 
m.p. 2300°C; b.p. sublimes 2550°C; sp. gr. of crystals 2.54, of 
amorphous variety 2.45; valence 3. Discovered in 1808 by Sir 
Humphry Davy and by Gay-Lussac and Thenard. The ele- 
ment is not found free in nature, but occurs as orthoboric acid 
usually in certain volcanic spring waters and as borates in borax 
and colemanite. Boron is obtained by heating the trioxide with 
magnesium powder, and has little or no commercial value. The 
most important compounds are boric, or boracic, acid widely 
used as a mild antiseptic, and borax (Naz By O7.10H2O), which 
serves as a cleansing flux in welding and as a water softener in 
washing powders. 

Bromine (Gr. bromos, stench), Br; at. wt. 79.916; at. no. 35; 
m.p. —7.2°C; b.p. 58.78°C; density of gas 7.59 g/l, liquid 3.12 
(20°C); valence 1, 3, 5, or 7. Discovered by Balard in 1826, 
but not prepared in quantity until 1860. A member of the 
halogen group of elements, it is obtained from natural brines 
from wells in Michigan and West Virginia and from sea water by 
displacement with chlorine; electrolysis might be used. Bro- 
mine is the only liquid non-metallic element. It is a heavy, 
mobile, reddish-brown liquid, volatilizing readily at room tem- 
perature to a red vapor with a strong disagreeable odor, resem- 
bling chlorine, and having a very irritating effect on the eyes and 
throat; it is readily soluble in water or carbon disulfide, forming 
a red solution; it is less active than chlorine but more so than 
iodine; it unites readily with many elements and has a bleaching 
action; when spilled on the skin it produces painful sores. It is 
chiefly employed for the preparation of its compounds, which are 
useful in photography, medicine, coal tar derivatives, and as 
ethylene bromide in anti-knock gasoline. Organic compounds 
are important. 

Cadmium (Gr. kadmia, earth), Cd; at. wt. 112.41; at. no. 48; 
m.p. 320.9°C; b.p. 767°C; sp. gr. 8.65 (20°C); valence 2. Dis- 
covered by Stromeyer in 1817 from an impurity in zine carbon- 
ate. Cadmium occurs in small quantities associated with zinc. 
Tt comes off before zinc in the preparation of the metal, condens- 
ing as the brown oxide, which is then reduced with carbon. It 
tarnishes in air and burns when heated, forming the oxide. Itis 
a soft, bluish-white metal, used in standard cells for the accurate 
determination of E.M.F. The use of the metal industrially has 
increased greatly; it is a component of one of the lowest melting 
alloys; it is extensively used in bearing alloys with low coeffi- 
cients of friction and great resistance to fatigue; it is used in 
electroplating. It forms a number of salts of which the sulfate 
is the most common; the sulfide is used as a yellow pigment. 
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Calcium (L. calz, lime), Ca; at. wt. 40.08; at. no. 20; m.p. 
810°C; b.p. 1170°C; sp. gr. 1.55 (20°C); valence 2. Though 
lime was prepared by the Romans in the first century under the 
name calx, not until 1808 was the metal discovered by Davy and 
by Berzelus and Pontin independently by preparation of an 
amalgam electrolytically and removal of the mercury by dis- 
tillation. Calcium is a metallic element, fifth in abundance in 
the earth’s crust, of which it forms more than three per cent; an 
essential constituent of leaves, bones, teeth and shells. Never 
found in nature uncombined, it occurs abundantly as limestone 
(CaCOs), gypsum (CaSO4.2H,O) and fluorite (CaFs); apatite is 
the fluophosphate or chlorophosphate of calcium. It is pre- 
pared by electrolysis of the fused chloride; chemically it is one of 
the alkaline earth elements; it readily forms a white coating of 
oxide in the air, reacts with water, burns with a yellow red flame 
to the oxide. Its natural and prepared compounds are widely 
used. Quick lime (CaO) made by heating limestone and 
changed into slaked lime by the careful addition of water is the 
great cheap base of chemical industry with countless uses. 
Mixed with sand it hardens as mortar and plaster by taking up 
carbon dioxide from the air. The solubility of the carbonate in 
water containing carbon dioxide causes the formation of caves 
with stalactites and stalagmites and hardness in water. Other 
important compounds are the carbide (CaC2), chloride (CaCl), 
cyanamide CaCNz») hypochlorite (Ca(OCl)2), nitrate Ca(NOs)s, 
and sulfide (CaS). 

Carbon (L. carbo, charcoal), C; at. wt. 12.010; at. no. 6; m.p. 
sublimes above 3500°C; b.p. 4200°C; sp. gr. amorphous 1.88, 
graphite 2.25, diamond 3.51; valence 2, 3 or 4. Carbon, an 
element of prehistoric discovery and characteristic of organic 
matter, is very widely distributed in nature, occurring free as 
diamond and graphite. In combination it is found as carbon 
dioxide in the atmosphere and dissolved in all natural waters, as 
great rock masses composed of carbonates of calcium, magne- 
sium and iron, as hydrocarbons in supplies of petroleum and 
natural gas. Coal consists chiefly of carbon compounds. It 
appears in three allotropic forms, diamond, graphite and 
amorphous, all solids, insoluble in any common solvent but 
dissolving in melted metals from which it crystallizes on cooling 
in the form of graphite; when the cooling takes place under 
pressure some of the carbon is obtained as diamond. Carbon is 
unique is forming an almost infinite number of compounds, often 
linking carbon atom to carbon atom, there being at present half 
a million known compounds. Some of the most important com- 
pounds are carbon dioxide, carbon monoxide, carbon disulfide, 
chloroform (CHCl;), carbon tetrachloride (CCl,), methane 
(CH). ethylene (CHO, acetylene (C2H:2), benzene (CsHe), ethyl 
alcohol (C:H;OH), acetic acid (CH;COOH) and countless 
derivatives. 

Cerium (named for the planetoid Ceres, which was discovered 
in 1801 only two years before the element), Ce; at. wt. 140.13; 
at. no. 58; m.p. 640°C; b.p. 1400°C; sp. gr. 6.90 (20°C); valence 
3 or 4. Discovered in 1803 by Klaproth and by Berzelius and 
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Hisinger; metal prepared by Hillebrand and Norton in 1875. 
Cerium is the most abundant of the metals from the so-called 
rare earths; it is found in a number of minerals including ortnite, 
cerite and samarskite of North Carolina. Prepared by the elec- 
trolysis of the chloride it is a steel-gray lustrous metal; used as a 
pyrophoric alloy with iron, it gives off showers of sparks when 
struck. As the oxide it is an important constituent of incan- 
descent gas mantles; as ceric sulfate it finds extensive use as a 
volumetric oxidizing agent in quantitative analysis. 

Cesium (L. caesius, sky blue), Cs; at. wt. 182.91; at. no. 55; 
m.p. 28.5°C; b.p. 670°C; sp. gr. 1.873 (20°C); valence 1. The 
first metal discovered by Bunsen and Kirchhoff with the spectro- 
scope. ‘This was in 1860, the source being a mineral water from 
Diirkheim. Cesium is an alkali metal occurring in lepidolite, 
pollucite (a hydrated silicate of aluminum and cesium) and in the 
water from certain mineral springs; it is isolated by electrolysis 
of the fused cyanide. The metal is characterized by a spectrum 
containing two bright lines in the blue along with several others 
in the red, yellow and green. Because of its great affinity for 
oxygen the metal is used as a “‘getter’’ in radio tubes. It is also 
used in photo-electric cells, as well as for a catalyst in the 
hydrogenation of certain organic compounds. Its chief com- 
pounds are the chloride and the nitrate. 

Chlorine (Gr. chloros, greenish-yellow), Cl; at. wt. 35.457; at. 
no. 17;m.p. —101.6°C; b.p. —34.6°C; density 3.214 g/l; sp. gr. 
1.56 (—83.6°C); valence 1, 3, 5 or 7. Discovered in 1774 by 
Scheele, who thought it contained oxygen; named in 1810 by 
Davy, who insisted it was an element. In nature it is found in 
the combined state only, chiefly with sodium as common salt 
(NaCl), carnallite (K MgCl;.6H2O), and sylvite (KCl). A mem- 
ber of the halogen (salt forming) group of elements it is obtained 
from chlorides by the action of oxidizing agents and more often 
by electrolysis; it is a greenish-yellow gas, with an irritating and 
suffocating odor, attacking the respiratory tract; combines 
directly with nearly all elements. At 10°C one volume of water 
dissolves 3.10 volumes of chlorine, at 30° only 1.77 volumes. 
Being a heavy gas, it was first used as a war gas by the Germans 
in 1915; most war gases contain chlorine. Berthollet suggested 
its use for bleaching, a most important reagent for vegetable 
fibers to-day. Around the globe it is used as a germicide in 
drinking water; further use is in the manufacture of bleaching 
powder, hypochlorites and chlorates, chloroform, carbon tetra- 
chloride and in the extraction of bromine. Organic chemistry 
demands much both as an oxidizing agent and in substitution, 
since it often brings desired properties in an organic compound 
when substituted for hydrogen, as in one form of synthetic 
rubber. 

Chromium (Gr. chroma, color), Cr; at. wt. 52 01; at. no. 24; 
m.p. 1615°C; b.p. 2200°C; sp gr 7.1 (20°C); valence 2, 3, or 6. 
Discovered in 1797 by Vauquelin, who prepared the metal the 
next year. Chromium is a metallic element, resembling iron, 
occurring chiefly in chrome iron ore (FeO.Cr2O3); prepared by 
the reduction of the oxide with aluminum; it is a very infusible, 
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hard gray metal, used to harden steel, to manufacture stainless 
steel and in many very useful alloys. Much is used in plating, 
giving a hard, beautiful surface. All compounds of chromium 
are colored; the most important are the chromates of sodium and 
potassium (KsCrO.) and the dichromates (K»sCroO7) and the 
potassium and ammonium chrome alums KCr(SOs)2.12H;0. 
The dichromates are used as oxidizing agents in quantitative 
analysis, also in tanning leather. Other compounds are of 
mee value; lead chromate is chrome yellow, a valued 


Cobalt (kobold, from the Greek, goblin or evil spirit), Co; at. 
wt. 58.94; at. no. 27; m.p. 1480°C; b.p. 3000°C; sp. gr. "8.9 
(20°C) ; valence 2or3. Discovered by Brandt in 1735. Cobalt 
is a metal occurring in ores sparingly distributed, usually sulfide 
or arsenide. It is prepared by reducing the oxide with alumi- 
num; it is brittle, hard, very magnetic, and of a gray color with 
areddish tinge. Its alloys are important, as stainless steel, it is 
used in electroplating because of its appearance, hardness and 
resistance. The salts have been used for centuries for the pro- 
duction of brilliant and permanent blue colors in porcelain, 
glass, pottery, tiles and enamels, being the principal ingredient 
in Sevres blue and Thenard’s blue. As little as 0.1% of the metal 
gives an intense blue color. A solution of the chloride (CoClh.- 
6H.O) is used as sympathetic ink, the solution being pink and 
practically colorless when spread on paper, turns blue on heating 
which removes the water of crystallization. The cobalt 
ammines are of interest; the oxide and the nitrate are important. 

Columbium (Colwmbia, also called Niobium), Cb (or Nb); 
at. wt. 92.91; at. no. 41; m.p. 1950°C; b.p. 2900°C; sp. gr. 8.4 
(20°C); valence 3 or 5. Discovered in 1801 by Hatchett in an 
ore sent to England more than a century before by John 
Winthrop, first governor of Connecticut. Metal prepared by 
Blomstrand, who reduced the chloride by heating in hydrogen 
in 1864. Columbium is a rare metallic element, found as colum- 
bite in pegmatite veins, volcanic intrusions through the earth’s 
crust. Added to stainless steel this metal by combining with 
carbon preserves the corrosion resistance even when heated. 
This use has greatly increased the demand for the metal now 
obtained from an African ore. After removing tin from this ore, 
the residue is reduced with silicon or aluminum in an electric 
furnace, giving ferro-columbium, suited to steel making. The 
metal is gray; it forms an acid oxide, Cb20;, from which salts are 
derived. 

Copper (L. cuprum, from the island of Cyprus), Cu; at. wt. 
63.57; at. no. 29; m.p. 1083°C; b.p. 2300°C; sp. gr. 8. 93-8. 95; 
valence lor2. ‘The discovery ‘of copper dates from prehistoric 
times; it is said to have been mined for more than 5000 years. 
Copper i is a metallic element, reddish colored, bright, metallie 
luster, malleable, ductile, a good conductor of heat and elec- 
tricity (second only to silver in electrical conductivity). It 
occurs native and in many minerals; the most important of these 
compounds are sulfides, oxides and carbonates. From these it is 
obtained by smelting, leaching or electrolysis. Its alloys, brass 
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and bronze, long used are still most important; all American 
coins are copper alloys; monel and gun metals also contain 
copper. The most important compounds are the oxide and the 
sulfate, blue vitriol; the latter has wide use as an agricultural 
poison and as an algicide in water purification. Copper com- 
pounds are widely used in analytical chemistry, as Fehling’s 
solution in tests for sugar. 
*Deuterium, an isotope of hydrogen—see Hydrogen. 

Dysprosium (Gr. dysprositos, hard to get at), Dy; at. wt. 
162 :46-gaty nomGGremn  seueeny | ; b.ps../. 4 sp. grape 
valence 3. Discovered in 1886 by Lecog de Boisbaudran. The 
so-called rare earths may be divided into two groups, the cerium 
and the yttrium. Dysprosium is in the latter group, a member 
of the erbium family, closely related to holmium. It occurs in 
the minerals usually found in granite or in pegmatite veins, such 
as xenotime, fergusonite, gadolinite, euxonate, polycrase and 
blomstrandine. The free element has never been isolated sits 
salts are highly colored. 

Erbium (Ytterby, a town in Sweden), Er; at. wt. 167.2; at. 
TNO), GeO, 66g 4 or bap taeeeteae ; Sp. gr. 4.77 (?); valence 8. 
Discovered in 1843 by Mosander. Erbium is in the yttrium 
group of rare earth metals with atomic numbers of 64 to 71 in 
addition to yttrium, 39. In order of increasing basicity are 
included thulium, erbium, holmium and dysprosium, with 
decreasing atomic weights. Erbium occurs in the minerals men- 
tioned under dysprosium above. It forms an oxide ErsO; and 
highly colored salts. 

Europium (Europe), Eu; at. wt. 152.0; at. no. 63; m.p. 
Nanuet Soy Oe bath tame 7 Spt Cees ee & ; valence 2 or 3. Dis- 
covered in 1901 by Demarcay. Europium is in the cerium 
group with atomic numbers from 57 to 63 and related in order of 
discovery. It is very sparsely distributed and of slight impor- 
tance at present. Salts of the type EuX; and EuX2, where X is 
a univalent atom or radical, are known. 

Fluorine (L. fluo, flow), F; at. wt. 19.000; at. no. 9; m.p. 
— 223°C; b.p. — 187°C; density 1.69 g/l (15°C); sp. gr. of liquid 
1.11 (—187°C); valence 1. Discovered by Scheele in 1771, but 
not isolated until 1886, by Moissan. It oecurs chiefly in fluor 
spar (CaF2) and cryolite (NasAIF's), but seems rather widely 
distributed. Fluorine, a member of the halogen family of 
elements, is obtained by electrolyzing a solution of potassium 
hydrogen fluoride in anhydrous hydrogen fluoride in a vessel of 
metal or transparent fluorspar. It isa pale yellow gas, uniting 
directly with silicon, carbon, hydrogen and nearly all other 
elements in the dark; decomposes almost all compounds to form 
fluorides. The most important compounds are hydrogen fluo- 
ride, which is used in etching glass, and calcium fluoride. Freeon, 
used in air conditioning, is difluoro di chloro methane. Both 
the element and hydrofluoric acid are dangerous poisons. The 
presence of fluorides in drinking water to the extent of two parts 
per million, or less, causes mottled enamel in teeth, when used by 
children acquiring permanent teeth. Organic compounds of 
fluorine are now receiving attention. 

* Curium, see end of list, 
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Gadolinium (gadolinite, name for Gadolin, a chemist of 
Finland), Gd; at. wt. 156.9; at.no.64;m.p.... ;b.p..... 4 
Spares, OLN ; valence 3. Separated by Marignac in 1880 
and by Lecoq de Boisbaudran in 1886. In order of discovery 
gadolinium belongs in the yttrium group, being a member of the 
terbium family. It is named for the mineral from which the 
earth was obtained. The free element has never been isolated; 
the element forms oxides of the type R2Os, and its salts are usu- 
ally more soluble than the corresponding terbium salts; its com- 
pounds are more plentiful than those of terbium or of europium. 
These elements decrease in order of basicity, Eu, Gd, Tb. 

Gallium (L. Gallia, France), Ga; at. wt. 69.72; at. no. 31; 
m.p. 29.75°C; b.p. 1600°C; sp. gr. 5.91 (20°C) ; valence 2 or 3. 
Discovered spectroscopically by Lecog de Boisbaudran in 1875, 
who in the same year obtained the free metal by electrolysis of a 
solution of the hydroxide in potassium hydroxide. A very 
rare metal, whose salts resemble those of aluminum; found in 
traces in many zinc blendes and nearly always in bauxite. 
Gallium was discovered in zinc blende from a mine in Hautes- 
Pyrenees; had been predicted and described as eka-aluminum 
by Mendeleeff. Besides mercury, cesium and rubidium, 
gallium is the only metal which can be liquid at near room 
temperatures; this makes possible its use in high temperature 
thermometers; the solid is hard and grayish-white. The metal 
forms two sets of oxides and salts in which it has a valence of 
two or of three. 

Germanium (L. Germania, Germany), Ge; at. wt. 72.60; 
at. no. 32; m.p. 958.5°C; b.p. volatilizes at 2700°C; sp. gr. 5.36 
(20°C); valence 4. Discovered by Winkler in 1886; had been 
predicted and described as eka-silicon by Mendeleeff. The 
metal is prepared by reducing the oxide with carbon or with 
hydrogen. ‘The oxide was first obtained from argyrodite, a 
sulfide of germanium and silver; in 1916 the mineral, germanite, 
containing 8% of germanium was discovered. Being in the 
silicon group, the metal lies between silicon and tin in physical 
and chemical properties; it is a gray-white, brittle, crystalline 
metal, retaining its luster in air at room temperatures. The 
most important compounds are the oxide GeOs, and the halides, 
as GeCl:, which is volatile. 

Glucinum—see Beryllium. 

Goid (Sanskrit Jval; Anglo-Saxon gold), Au (L. aurum, 
shining dawn); at. wt. 1972; at. no. 79; m.p. 1063°C; b.p. 
2600°C; sp. gr. 19.32 (17.5C); valence 1 or 3. Known and 
highly valued from earliest times. Gold is found in nature as 
the free metal and in tellurides; very widely distributed but 
almost always associated with quartz or pyrite; occurs in veins 

and in alluvial deposits. The metal is obtained from its ores 
by cyanidation, amalgamation and smelting. Refining is 
frequently done by electrolysis. It has been estimated that all 
the gold in the world could be placed in a single cube, forty 
feet on the side. As with most metals, recent production has 
greatly increased. Gold is a metallic element, having a yellow 
color when in mass, but when finely divided it may be black, 
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ruby or purple; colloidal gold has been used to color ruby 
cathedral glass windows. It is the most malleable and ductile, 
and also one of the softest of the metals; it is a good conductor 
of heat and electricity and is not affected by air and most 
reagents. Its chief use is in coinage and jewelry, when it is 
alloyed with other metals, pure gold being expressed as 24 
carat. When used as a standard of value by the United States, 
one Troy ounce was worth $20.67 plus; since 1934 this value 
has been fixed by law and the President’s order at $35.00 per 
ounce. The commonest compounds are auric chloride (AuCl;) 
and chlorauric acid (HAuCl,), the latter being used in photog- 
raphy for toning the silver image. A mixture of one part of 
nitric acid with three of hydrochloric acid is called aqua regia, 
because it dissolves Gold, the King of Metals. 

Hafnium (Hafnia, Copenhagen), Hf; at. wt. 178.6; at. no. 
72; m.p. 1700°C; b.p. above 3200°C; sp. gr. 13.3; valence 4. 
Discovered in 1923 by D. Coster and G. von Hevesy in a zircon 
from Norway by means of Réntgen spectroscopic analysis. On 
the basis of the Bohr theory the new element was expected to be 
associated with zirconium. On treatment of the mineral with 
potassium bifluoride and separation K2ZrF 5, the mother liquors 
became richer in the new element. All the zirconium minerals 
examined except one contained hafnium. It has been separated 
from zirconia by repeated recrystallization of the double 
ammonium or potassium fluorides. Metallic hafnium was 
prepared by passing the vapor of the tetraiodide over a heated 
tungsten filament; this was done by van Arkel and deBoer; it 
has the same crystalline structure as zirconium. Hafnium also 
resembles zirconium in chemical properties. There is an oxide 
(HfO:), a white powder, with corresponding hydroxide and salts. 

Helium (Gr. helios, the sun), He; at. wt. 4.003; at. no. 2; 
m.p. below —272.2°C (26 atm.); b.p. —268.9°C; density 0.177 
g/l; valence 0. Evidence of the existence of helium was first 
obtained by Janssen during the eclipse of 1868, when he detected 
a new line in the solar spectrum; Lockyer and Frankland sug- 
gested the name for the new element; in 1895 Ramsay isolated 
helium from uraninite. Helium is a gas, inert chemically, 
obtained by compression and fractionation of the gas from 
certain wells and from many radioactive minerals. Onnes has 
cooled the element to the lowest temperature ever obtained, 
— 272.918°C, and expressed the opinion that helium may remain 
a liquid even at absolute zero under normal pressure. In 
1926 Keesom solidified it under a pressure of 26 atmospheres. 
Approximately twice as heavy as hydrogen it is used for inflat- 
ing balloons because it will not burn. A mixture of 80 % helium 
and 20% oxygen is used as an artificial atmosphere for divers 
and others working under pressure; since helium is less soluble 
in the blood than nitrogen it does not produce the “bends.” 

Holmium (L. Holmia, for Stockholm), Ho; at. wt. 164.94 ; 
Nin LOG, OS SA a oy oO Osea a Elec A ijomrases 8 dun 3 va- 
lence 3. Discovered by Cleve while working on erbia earth in 
1879; pure holmia earth was isolated by Homberg in 1911. 
Holmium is in the yttrium group of rare earth metals in order of 
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discovery; it 1s a member of the erbium family, which includes 
thulium. erbium, holmium, dysprosium im the order of increas- 
ing basicity. It occurs in gadolinite and similar minerals. The 
element has not been isolated, but the oxide (Ho2Os), a grayish- 
white powder, and corresponding salts have been prepared. 

Hydrogen (Gr hydro, water, and genes, forming), H; at. wt. 
1.0080; at. no. 1; m.p. —259.14°C; b.p.—252.7°C, density 
0.08988 g/l; sp. gr. liquid 0.070 (—252°C); valence 1 First 
recognized as a distinct substance by Cavendish in 1766; named 
by Lavoisier. Hydrogen occurs chiefly in combination with 
oxygen as water; also in acids, bases and alcohols as well as in 
carbohydrates, in petroleum and other hydrocarbons. It is 
usually a constituent of organic compounds, especially those 
used asfuelsandasfood. Itis the lightest of all gases, insoluble | 
in water, uniting with many elements to form compounds; it is © 
used as a reducing agent, as a means of obtaining high tempera- 
ture flames, in atomic hydrogen welding and for inflating 
balloons. Great quantities are required commercially for the 
fixation of nitrogen from the air in the Haber ammonia process 
and for the hydrogenation of fats and oils. It is prepared by 
action of steam on heated carbon, by the electrolysis of water, or 
by the displacement from acids by certain metals. In 1982 
Urey announced the preparation of the isotope with an atomic 
weight of 2, commonly called deuterium; tritium with an atomic 
weight of 3 was discovered two years later. One part of 
deuterium is found to about 5000 ordinary hydrogen atoms; 
with tritium the ratio is only one to a billion. 

*Vilinium (University and State of Illinois), Il; at. wt. 
esumatedinl 46 .0atarmo. Ole) mLpaemerd) aaib<De mraEetirae |, 
SPREE Laas So ; valence doubtless 3. The discovery of 
illinium was announced in 1926 by Hopkins, Yntema and Harris 
on the basis of absorption, arc, and X-ray emission spectra. 
Later in the same year Rolla and Fernandez in Italy claimed 
prior discovery and proposed the name florentium. The late 
Charles James at the University of New Hampshire concen- 
trated considerable illinium and other investigators have since 
confirmed the existence of the element in this material. Hop- 
kins used material obtained from monazite sand. Illinium is a 
member of the cerium group of rare earth metals which includes 
lanthanum, cerium, praseodymium, neodymium, illinium and 
samamrium in order of decreasing basicity. Neither the metal 
nor its salts have been prepared in an entirely pure state. 

Indium (from its indigo blue spectrum), In; at. wt. 114.76; 
at. no. 49; m.p. 155°C; b.p. 1450°C; sp gr. 7.28 (20°C) ; valence 
1 or 3. Discovered in 1863 by the use of the spectroscope by 
Reich and Richter, who later isolated the metal. Indium is a 
rare metallic element, occurring usually in zinc blendes, some- 
times with pyrites and siderite. The metal is obtained by 
electrolysis from baths of complex cyanide, chloride and sulfate. 
It belongs to the aluminum group in properties, being a very 
soft, silvery metal, not acted on by water or air, burning to 
the oxide (In.O3). Electroplates of indium increase the resist- 

* See element 61 at end of list. 
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ance of certain bearing alloys to organic acid corrosion. The 
metal finds use in alloys for jewelry and in dental alloys. 

Iodine (Gr. zodes, violet), I; at. wt. 126.92; at. no. 53; m.p. 
113.5°C; b.p. 184. 35°: ; density of the gas 11. 27 g/l; sp gr. sohd 
4.93 (20°C); valence 1: 3, 5, or 7. Discovered by Courtols in 
1811. Todine, a halogen, occurs sparingly in the form of iodides 
in sea water from which it is assimilated by seaweeds, in Chile 
saltpeter, in brines from old sea deposits and in caliche (as 
sodium iodate); from iodides it is obtained on treatment with 
sulfuric acid and some oxidizing agent (MnO2) and from the 
iodates by heating with sodium bisulfite; for about ten years it 
has been obtained from brines from salt wells by a new process 
using finely divided silver, which has so increased production 
that the price has been reduced to about one-third. It is a 
grayish-black, lustrous solid, volatilizing at ordinary tempera- 
tures into a blue-violet gas with an irritating odor; it forms 
compounds with many elements, but is less active than the other 
halogens, which displace it from iodides. It dissolves slightly in 
water, readily in chloroform, carbon tetrachloride or carbon 
disulfide to beautiful purple solutions. Iodine compounds are 
important in organic chemistry. The most common com- 
pounds are the iodides of sodium and potassium (KI) and the 
iodates (KIO;). Lack of iodine is the cause of goiter. The 
iodide and thyroxin, which contains iodine, are used internally 
in medicine, and a solution of iodine in alcohol for external 
wounds. Potassium iodide finds some use in photography. 
The deep blue color with starch solution is characteristic of the 
free element. 

Iridium (L. iris, rainbow), Tr; at. wt. 193.1; at. no. 77; 
m.p. 2350°C; b.p. above 4800°C; sp. gr. 22.42 ize C); valence 
3 or 4. Discovered i in 1803 by Tennant i in the residue left when 
crude platinum is dissolved by aqua regia. The name shows the 
colors of its salts—green, red, violet. Iridium, a metal of the 
platinum family, is white, very hard and brittle. It occurs 
uncombined with platinum and other metals of this family in 
alluvial deposits. It is used in apparatus for high temperatures; 
alloyed with platinum for standard weights and measures; 
alloyed with osmium in tipping pens and compass bearings. 
Iridium black, prepared by exposing alcoholic solutions of the 

sulfate to light, is used as a catalytic agent. The most impor- 
tant salt is IrCl.. 

Tron (Anglo-Saxon, iron), Fe (L. ferrwm); at. wt. 55 85; 
at. no. 26; m.p. 1535°C; b.p. 3000°C; sp. gr. 7.85-7.88 (20°C): 
valence 2, 2 or6. Iron ‘implements are said to have been made 
by the Egyptians 3000 B.C. The most common ore is hematite 
(Fe:O3), from which the metal is obtained by reduction with 
carbon. Iron is the most abundantly produced of the metals, 
though aluminum occurs in larger percentage in the earth’s 
crust thaniron. The pure metal, which is practically unknown 
in industry (although some grades of soft steel have a very high 
percentage of iron), is silver-white, very ductile and magnetic; 
the pure metal may be prepared by electrolytic deposition from 
ferrous sulfate, or by reduction of the pure oxide with hydrogen 
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or aluminum. Pig iron is hard, brittle and fairly fusible, con- 
taining about 3% carbon and varying amounts of sulfur, silicon, 
manganese and phosphorus; wrought iron is tough, grayish- 
white and malleable, having usually a fibrous structure, very 
infusible, with only a few tenths per cent or less of carbon; steel 
is a solid solution of iron carbide in iron with a carbon content 
usually below 2%. Iron is the cheapest metal known, pig iron 
usually costing less than a cent a pound and steel about twice as 
much. Alloying with other metals has greatly improved the 
properties and widened the use of steel. 

Krypton (Gr. kryptos, hidden), Kr; at. wt. 83.7; at. no. 36; 
m.p. —157°C; b.p. —152.9°C; density 3.708 g/l (0°C) ; valence 
0. Discovered in 1898 by Ramsay and Travers in the residue 
left after liquid air had nearly boiled away. There is one part 
of krypton in a million parts of air; it is an inert, rare, gaseous 
element, and is characterized by brilliant green and yellow lines 
in its spectrum. 

Lanthanum (Gr. lanthano, to conceal), La; at. wt. 138.92; 
at. no. 57; m.p. 826°C; b.p. 1800°C; sp. gr. 6.155; valence 3. 
Occurs in the cerium group of the rare earth metals, lanthana 
being separated from ceria by Mosander in 1839, It is found 
in ores certte, orthite and monazite. The metal is prepared from 
the chloride by treatment with sodium, or by electrolysis of a 
fused bath of lanthanum and potassium chlorides and calcium 
fluoride. Lanthanum resembles iron in its physical properties, 
burning brilliantly in the air to form Laz,Os. 

Lead (Anglo-Saxon lead), Pb (L. plumbum); at. wt. 207.21; 
at. no. 82; m.p. 327.4°C; b.p. 1620°C; sp. gr. 11.35 (20°C); 
valence 2 or 4. Long known; mentioned in Exodus. Lead is 
obtained chiefly from galena (PbS) by a roasting process. It is 
a bluish-white metal of bright luster, very soft, highly malleable; 
has slight tenacity, is ductile and a poor conductor of electricity ; 
lasts very long, since lead pipes bearing the insignia of Roman 
emperors, used as drains from the baths, are still in service. It 
is also used as containers for corrosive liquids, as in sulfuric 
acid chambers; it may be toughened by the addition of a small 
percentage of antimony or other metal. Its alloys include 
solder, type metal and various antifriction metals. Great 
weights of lead both as the metal and as the dioxide are used in 
storage batteries. White lead, the basic lead carbonate, sub- 
limed white lead (PbSO.), chrome yellow (PbCrO,), red lead 
(Pb,0;) and other lead compounds are extensively used in 
paints. The nitrate and the acetate are soluble salts. Lead 
salts are used in medicine, as antiseptics and astringents. Care 
must be used in both medicine and industry as lead is a cumu- 
lative poison. 

ithium (Gr. lithos, stone), Li; at. wt. 6.940; at. no. 3; 
m.p. 186°C; b.p. above 1220°C; sp. gr. 0.534 (20°C) ; valence 1. 
Discovered by Arfvedson in 1817. Lithium is the lightest 
alkali metal; never found free in nature, traces of it occur in 
nearly all igneous rocks and in the waters of many mineral 
springs. Lepidolite, spoduwmene, petalite and _amblygonite are 
the more important minerals containing it. The metal is pro- 
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duced from the fused chloride electrolytically. It is the lightest 
metal known, soft and white; burned in air it forms Li.O; its 
salts are analogous to those of sodium and potassium. ‘The 
carbonate and citrate are used in medicine to remove uric acid 
from the body, since lithium urate is soluble. To a limited 
extent the metal is used industrially in various alloys increasing 
tensile strength and resistance to corrosion. In the flame test 
for lithium a brillant crimson is given. 

Lutecium (Lutetia, ancient name of Paris—sometimes called 
cassiopeilum by the Germans), Lu; at. wt. 174.99; at. no. 71; 
TOA See Sa Oe Oh G4 eee ce VSD OTL MBT eg. ; valence 3 
or 4. In 1907 Urbain and in 1908 von Welsbach described a 
process by which Marignac’s ytterbium (1879) could be sep- 
arated into the two elements, ytterbium (neoytterbium) and 
lutecium. Both elements occur in very small amounts in nearly 
all minerals containing yttrium. Charles James of New 
Hampshire prepared lutecia independently. This rare earth 
has little practical use. The oxide, chloride and sulfate have 
been prepared. 

Magnesium (Magnesia, district in Thessaly), Mg; at. wt. 
24.32; at. no. 12; m.p. 651°C; b.p. 1110°C; sp. gr. 1.74 (20°C); 
valence 2. Compounds long known, recognized by Black as an 
element in 1755, isolated by Davy in 1808, prepared in coherent 
form by Bussy in 1831. Magnesium is one of the most abun- 
dant metals and the eighth element in estimated amount in the 
earth’s crust. It does not occur uncombined but many car- 
bonates and silicates contain considerable percentages, while 
soluble sulfate and chloride are found in mineral springs and in 
the ocean. It has been obtained by the electrolysis of the fused 
chloride; this method has been used for commercial production 
in the U.S. since 1916, using brines from wells and recently sea 
water from the Gulf of Mexico also. Electrothermic methods 
have also been proposed, being difficult because the metal 
combines when heated both with oxygen and with nitrogen. 
Recognition of its importance in war caused the one producing 
company in the U.S. in 1939 to expand its productive capacity 
six fold. By government direction this was expected to be 
increased ten times, raising an annual production of six to 
400 million tons. It is a light, white and fairly tough metal; 
tarnishes slightly in air, and as ribbon, wire or powder ignites 
on heating, burning with a dazzling white flame. It is useful 
in flash-light photography, flares and for pyrotechnics, including 
incendiary bombs. It is one-third lighter than aluminum and 
in its alloys is essential for airplane construction. The first 
metallic magnesium produced commercially sold for $10 a 
pound; the price is now less than 30¢. Important compounds 
are the oxide, chloride, sulfate and citrate, which find use in 
medicine. In Grignard’s reaction, organic magneslum com- 
pounds are useful. 

Manganese (L. magnes, magnet), Mn; at. wt. 54.93; at. no. 
25; m.p. 1260°C; b.p. 1900°C; sp. gr. 7.2 (20°C); valence 2, 3, 4, 
6, or 7. Recognized by Bergman, Scheele and others, dis- 
covered by Gahn in 1774 by reduction of dioxide with carbon. 
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Manganese minerals are widely distributed, oxides, silicates and 
carbonates being most common. Pyrolusite (1 (MnOz) and psilo- 
melane are common ores. The metal is obtained by reduction 
of the oxide with sodium, magnesium, aluminum, or by elec- 
trolysis. It is gray- -white, resembling iron, but is harder and 
very brittle. Its alloys with iron, copper and nickel are impor- 
tant. The mineral, pyrolusite, has been used since very early 
times to give color to glass; a smaller amount gives a weaker 
amethyst color which removes the greenish color due to iron 
and other impurities and. makes colorless glass. Other com- 
pounds are vhe chloride, ‘sulfate and permanganate, which is 
used as an antiseptic and in quantitative analysis because of its 
oxidizing power. 

*Masurium (Masurenland, in Hast Prussia), Ma; ats Ye 
98, estimated; at. no. 43; m.p. .2300°C; b.p....... 
fia me es ; valence 2, 3, 4 or 6. Masurium is one of ke 
eka-manganeses discovered by Noddack, Tacke (now Frau 
Noddack) and Berg in 1925 and occurs in the minerals colum- 
bite, sperrylite, gadolinite and fergusonite. "These minerals were 
examined in a search for elements 43 and 75, the detection being 
made with the aid of the Réntgen spectrum. The quantity of 
masurium in these minerals and in the earth’s crust, seems to 
be relatively very small. 

Mercury (Planet Mercury), Hg (hydrargyrum, liquid silver) ; 
at. wt. 200.61; at. no. 80; m.p. —38.87°C; b.p. 356.9°C; sp. gr. 
13.546 (20°C); valence 1 or 2. Known to ancient Chinese 
and Hindus; found in Egyptian tombs of 1500 B.C. Mercury, 
the only common metal liquid at ordinary temperatures, occurs 
free in nature, but the chief source is the sulfide (cinnabar, Hgs), 
from which it may be obtained by heating in a current of air. 
It is a heavy silver-white, shining metal, a fair conductor of 
heat and electricity, having a regular coefficient of expansion. 
These properties make it generally useful in the laboratory 
for thermometers, barometers and many other instruments. 
It tarnishes but slightly in the air except when heated to near 
the boiling point, where it is slowly converted to the oxide 
(HgO), from which the oxygen is set free again at higher tem- 
peratures. Mercury forms alloys, called amalgams, with 
many metals. The most important salts are mercuric chlo- 
ride (HgCl:, violent poison and antiseptic), mercurous chloride 
(HgCl, calomel laxative of medicine), mercury fulminate 
(Hg(ONC)2, a detonator widely used in explosives), and 
mercuric sulfide (HgS, vermilion, a high grade red paint). 
Organic mercury compounds are likewise important. 

Molybdenum (Gr. molybdos, lead), Mo; at. wt. 95.95; at. no. 
42; m.p. 2620°C; b.p. 3700°C; sp. gr. 10.2; valence 2, 3, "4, 5, or 
6. Recognized by Scheele; prepared in an impure form’ in 
1782 by Hjelm. Molybdenum does not occur native, being 
obtained from molybdenite (MoS) and from wulfenite(Ph Mo0,). 
The metal is prepared by the reduction of the oxide with 
carbon, usually in the electric furnace. It is a very hard silver- 
white metal; it is widely used in the manufacture of certain 
grades of tool steel, boiler plate, rifle barrels and large cranks, as 

* See element 43 at end of list. 
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it increases toughness and tensile strength. Being softer and 
more ductile than tungsten it is invaluable for the filaments, 
grids and screens for radios. 

Neodymium (Gr. neos, new and didymos, twin), Nd; at. wt. 
144:27-atl nos60smsp.7840°2@ sbi ps Mite cece ; sp. gr. 6.95; 
valence 3. In 1848 reported the supposed element didymium 
obtained from cerite. In 1885 von Welsbach separated didym- 
tum into two new elements, neodymium and praseodymium by 
repeated fractionation of ammonium didymium nitrate. Neo- 
dymium is a metallic element, belonging to the rare earths, 
forming a series of pink salts with a characteristic absorption 
spectrum. 

*Neon (Gr. neos, new), Ne; at. wt. 20.188; at. no. 10; m.p. 
—248.67°C; b.p. —245.9°C; density 0.8990 g/l (0°C); valence 0. 
Discovered by Ramsay and Traversin 1898. Neon is a gaseous 
element present in the atmosphere to the extent of 18 parts per 
million. It is obtained by liquefaction of air and separated 
from the other elements by fractional distillation. It is an inert 
element forming no compounds. Neon glows red-orange in a 
vacuum tube and is therefore widely used in electric signs and 
beacons. Its spectrum is marked by pronounced red and green 
lines. 

Nickel (Sw. abbr. of kopparnickel, false copper), Ni; at. wt. 
58.69; at. no. 28; m.p. 1455°C; b.p. 2900°C; sp. gr. 8.90 (20°C) ; 
valence 2 or 8. Discovered by Cronstedt in 1751. Nickel is 
obtained chiefly from the nickel bearing pyrrhotite of Ontario: 
and the garnierite (hydrated silicate of nickel, iron and mag- 
nesium found in New Caledonia) by roasting to the oxide, which 
is then reduced with carbon or carbon monoxide, volatile nickel 

carbonyl being formed and then decomposed by heat. The 
metal is hard, malleable, ductile and tenacious, of a white 
color, somewhat magnetic, a fair conductor of heat and elec- 
tricity; it belongs to the iron-cobalt group of metals. Nickel 
is chiefly valuable for the alloys it forms; comage with 75% of 
copper, Monel metal with copper and iron, nickel steel for armor 
plates ‘and burglar proof safes, invar, constantan, permalloy, 
nichrome, platinite and others. N ickel plate by electrodeposi- 
tion is used as a protective coating for metals, and finely divided 
nickel as a catalyst in the hydrogenation of vegetable oils. The 
sulfate and the oxides, NiO and Ni.Os, are important compounds. 

Niobium, see Colwmbium. 

Nitrogen (L. niter forming), N; at. wt. 14.008; at. no. 7; 
m.p. —209.86°C; b.p. —195.8°C; density 1.2506 &/l; sp. gr. 
liquid 0.808 (—195. 8°C) solid 1. 026 (—252°C) valence 3 or 5. 
Discovered by Daniel Rutherford in 1772. Nitrogen makes up 
78% of the air by volume, the estimated amount in the atmos- 
phere being more than 4000 billion tons; from this inexhaustible 
source it can be obtained by liquefaction and fractional dis- 
tillation. The element is so inert that Lavoisier named it 
azote, without life, yet its compounds are so active as to be most 
important in foods, poisons, fertilizers and explosives. It is 
also prepared easily by heating a water solution of ammonium 
nitrite (made from ammonium chloride and sodium nitrite). 

* Neptunium, seé end of list. 
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Nitrogen is colorless, odorless and generally inert clement. 
When heated it will combine directly with magnesium, lithium 
or caleium; when mixed with oxygen and subjected to electric 
sparks it forms first nitric oxide (NO) and then the peroxide 
(NOs); when heated under pressure with a catalyst with hydro- 
gen ammonia is formed (Haber process). ‘Che ammonia thus 
formed is of the utmost importance, and may be oxidized to 
nitric acid (Ostwald process). Sodium and potassium nitrates 
are formed by the decomposition of organic matter with com- 
pounds of the metals present; in certain dry areas these salt- 
peters are found in quantity. The chief compounds are 
ammonia, nitric acid, the nitrates, the five oxides (N.0, NO, 
N2O3, NOs, and N2O;) as well as very many organic substances. 

Osmium (Gr. osme, odor) Os; at. wt. 190.2; at. no. 76; m.p. 
2700°C; b.p. above 5800°C; sp. gr. 22.48 (20°C); valence 2, 3, 4, 
or 8. Discovered in 1803 by Tennant in the residue left when 
crude platinum is dissolved by aqua regia. Osmium occurs in 
iridosime and in platinum bearing river sands of the Urals, 
North America and South America. The metal is bluish-white, 
hard and crystalline, belonging to the platinum family. It is 
the heaviest known form of matter and is very infusible. When 
heated in air it is oxidized to OsO, with a pungent, irritating and 
poisonous vapor, which is easily reduced by organic matiter. 
The oxide gives the element its name, and is useful in making 
microscopic slides. ‘The metal has been used in making lamp 
filaments and with iridium forms the alloy osmiridium, which is 
very hard, suggesting its use for tipping gold pen points and for 
fine machine bearings. 

Oxygen (Gr. oxys, acid, and genes, forming, acid former), O; 
at. wt. 16.0000; at. no. 8; m.p. —218.4°C; b.p. —183.0°C; 
density 1.429 g/l (0°C); sp. gr. liquid 1.14 (—1838°C); valence 
2. Discovered in 1774 by Priestley, who obtained it by heating 
mercuric oxide, using the sun’s rays with a burning glass; 
independently by Scheele from other sources. Oxygen as a 
gascous element forms 21% of the atmosphere by volume, from 
which it ean be obtained by liquefaction and fractional dis- 
tillation. Free and in compounds it makes up approximately 
one half of the total material on the surface of the earth, forming 
by weight more than one fifth of the air, about two-thirds of the 
human body and eight-ninths of the water, with a very high 
percentage in the minerals of the earth’s crust. In the labora- 
tory it is usually prepared by the electrolysis of water, or by 
heating potassium chlorate with manganese dioxide as a 
catalyst. The critical temperature and pressure are —118°C 
and 50 atmospheres. The gas is colorless, odorless, and taste- 
less; the liquid and solid forms are a pale blue color and are 
magnetic, but much less so than iron. Oxygen is very reactive, 
capable of combining with all the other elements except the 
inert gases in Group O and bromine. Its atomic weight is 
the standard of comparison for the atomic weight of each of the 
other elements. It is used with combustible gases in the oxy- 
hydrogen and oxy-acetylene flames. It is essential for respira~ 
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tion of all animals and for practically all combustion; in medicine 
it is used to aid respiration. 

Palladium (Planetoid Pallas), Pd; at. wt. 106.7; at. no. 46; 
m.p. 1553°C; b.p. 2200°C; sp. gr. 12.16 (20°C); valence 2 or 4. 
Discovered in 1803 by Wollaston. Palladium occurs with 
platinum and is obtained by ignition of the precipitated cyanide. 
It is a steel-white metal of the platinum family; does not tarnish 
in air and has the property of taking up large volumes of hydro- 
gen with the formation of the hydride. It is used in the con- 
struction of non-magnetic watches and parts of delicate balances 
and in surgical instruments. The most important compound 
is the chloride, PdCls. 

Phosphorus (Gr. phosphoros, light bearing), P; at. wt. 30.98; 
at. no. 15; m.p. 44.1°C; b.p. 280°C; sp. gr. yellow 1.82, red 
2.20; valence 3 or 5. Discovered in 1669 by Brand, who pre- 
pared it from urine. Phosphorus may be prepared in three 
allotropic forms; white or yellow, red, black. Never found 
free in nature, it is widely distributed in combination in miner- 
als, the most important being the apatites (83Ca3(PO.)2.CaFs and 
3Cas(POx)2.CaCls), which are the chief ingredients of commercial 
phosphates derived from South Carolina, Florida, Canada and 
Spain; it is an essential ingredient of all cell protoplasm, nervous 
tissue and bones. It may be obtained from phosphates by 
treatment with dilute sulfuric acid to form o-phosphoric acid, 
the concentrated solution of which is mixed with crushed char- 
coal or coke and dried; on heating this mixture in retorts, the 
phosphorus distils and is condensed. It is also prepared by 
heating crude phosphate with sand and coke in the electric 
furnace, the phosphorus distilling off.. Ordinary phosphorus 
is a waxy solid, which is colorless when very pure, insoluble in 
water but soluble in carbon disulfide. It takes fire spontane- 
ously in air, burning to the pentoxide; it is very poisonous. 
When heated in its own vapor to 250°C it is converted into the 
red variety, which does not glow in the air, does not ignite 
spontaneously, and is not poisonous. The production of 
phosphorus and its compounds has increased very rapidly in 
recent years; phosphoric acid is replacing sulfuric acid in the 
treatment of natural phosphates to make them soluble for use 
as fertilizers, since this causes a great increase in the percentage 
of P2Os present and available. Organic compounds are 
Increasing in number and in importance. Di- and tri-sodium 
phosphates are used as detergents in large quantities, while 
hexa-metaphosphate is in frequent use for the prevention of 
boiler scale and of corrosion in pipes and boiler tubes. Other 
important compounds are the phosphoric anhydride, used as a 
toxic smoke in warfare and made from burning phosphorus, and 
the chlorides, PCl; and PCl;. 

Platinum (Sp. platina, tittle silver), Pt; at. wt. 195.23; at. no. 
78; m.p. 1773.5°C; b.p. 4300°C; sp. gr. 21.37 (20°C); valence 2 
or 4. Discovered in South America by Ulloa in 1735 and by 
Wood in 1744. Platinum usually occurs native, accompanied 
by small quantities of iridium, osmium, ruthenium, rhodium 
and Ball tina! all belonging to the same group of metals. 
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These are usually found in alluvial deposits in the Ural moun- 
tains, in Colombia and in certain western American states. 
Sperrylite (PtAse) occurring with nickel bearing deposits in 
Canada is the source of a considerable weight of the platinum 
metals, which are recovered as by-products in refining the nickel. 
The heavy nickel production offsets the fact that there is only 
one part of the platinum metals in two million parts of ore. 
Platmum is a tin-white metal of metallic luster, tenacious, 
malleable and ductile; it is welded at a red heat; has a coefficient 
of expansion approximately equal to that of glass. The metal 
does not oxidize in air at any temperature, but is corroded by 
halogens, cyanide, sulfur and caustic alkalies; it is insoluble in 
hydrochloric or nitric acids, but dissolves when they are mixed 
as aqua regia, forming chloroplatinic acid (H2PtCls), a very 
important compound. The metal is extensively used in 
jewelry, in wire and vessels for laboratory use, as well as many 
valuable instruments; in finely divided state it is an excellent 
catalyst, having long been used in the contact process for 
sulfuric acid, of which it does not now have a monopoly. The 
price of platinum has varied widely, being used a century or 
more ago to adulterate South American gold; in 1920 it was 
nearly eight times as valuable as gold at its price then, while 
it now practically equals the new value assigned to gold. 

*Polonium (Poland, native country of Mme. Marie Curie), 
Po; at. wt. approximately 210; at. no. 84. First element dis- 
covered by Mme. Curie (1898) in seeking cause of radioactivity 
of pitchblende from Joachimisthal, Bohemia. The electro- 
scope, claimed to be 500,000 times more sensitive than the 
spectroscope, showed it separating with the bismuth. | Polonium 
is also called Radium F. (See Radioactive Elements.) 

Potassium (English potash), K (L. kaliwm); at. wt. 39.096; 
at. no. 19; m.p. 62.3°C; b.p. 760°C; sp. gr. 0.87 (20°C); valence 
1. Discovered in 1807 by Davy, who obtained it from caustic 
potash (KOH); this was the first metal isolated by the aid of 
the electric current. The metal occurs abundantly, being the 
eighth element in the earth’s crust, of which it makes more than 
2%; most of its minerals are insoluble and the metal is obtained 
from them with great difficulty. Under certain conditions the 
salts of potassium have been concentrated from ancient ocean 
beds; before World War I the principal source of potassium 
was the mines of Stassfurt in Prussian Saxony from such beds. 
During this war the United States suffered a severe shortage of 
potassium salts, which form an essential constituent of fertiliz- 
ers. Before World War II began the American production was 
sufficient to meet all needs; this supply came from mines in 
New Mexico, ancient lake beds in California and Utah, as a 
by-product from cement plant dust and from distillery waste. 
Potassium is never found free but is obtained by the electrolysis 
of the hydroxide. On exposure to moist air it becomes coated 
with a film of the oxide, and so is preserved by immersion in 
kerosene or naphtha. It is a soft, bright, silvery metal belong- 
ing to the alkali group; dropped on water it evolves hydrogen 
which takes fire spontaneously, the flame being colored violet 

* Plutonium, see end of list. 
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by the potassium. In some cases its compounds are more 
readily purified by crystallization than those of sodium; impor- 
tant are the hydroxide, carbonate, nitrate, chloride, chlorate, 
bromide, iodide, cyanide, sulfate, chromate, dichromate and 
silicate. 

Praseodymiumi (Gr. prasious, green, and didymos, twin), Pr; 
at. wt. 140.92; at. no. 59; m.p. 940°C; b.p...... ;sp. gr. 6.5 
(20°C); valence 3, 4 or 5. In 1843 Mosander reported the rare 
earth didymia obtained from lanthana; in 1879 Lecoq de Bois- 
baudran isolated a new earth from didymia extracted from 
samarskite and called it samaria. Six years later Von Welsbach 
separated it into two earths which gave salts of different colors. 
Praseodymium is a metallic element from the cerium group of 
rare earths. It forms green salts with a characteristic absorp- 
tion spectrum. The metal has been prepared by the electrolysis 
of the chloride. 

Protoactinium (Gr. protos, first), Pa; at. wt. 231; at. no. 91. 
The first element of the actinium series of radioactive elements 
was discovered by Soddy and Cranston and independently by 
Hahn and Meitner, both in 1917. Later Grosse prepared the 
pure pentoxide and from this in 1934 the metal. Protoactinium 
has been called the ‘‘mother substance” or the “‘parent”’ of 
actinium, which it forms by the loss of an alpha particle, and the 
“patriarch”? of the series; known also as ekatantalum and 
uranium X». (See Radioactive Elements.) 

Radium (L. radius, ray) Ra; at. wt. 226.05; at. no. 88; m.p. 
960°C; b.p. 1140°C; sp. gr. 5 (?); valence 2. In the form of a salt 
(RaBrz) it was first separated by M. and Mme. Curie in 1898 
from the pztchblende in North Bohemia, in which it occurs in 
about one part in three million. Isolated in 1911 by Mme. 
Curie and Debierne by the electrolysis of a solution of pure 
radium chloride, employing a mercury cathode; on distillation in 
an atmosphere of hydrogen this amalgam yielded the pure 
metal. The carnotite sands of Colorado furnished some radium, 
but richer ores were found in the Belgian Congo and later in the 
Great Bear Lake region of Canada, which is now the principal 
source. Radium is obtained commercially as the bromide or 
chloride. The metal is brilliant white, shows luminescence, 
alters very rapidly in contact with the air, decomposes water, 
and is somewhat more volatile than barium. The primary uses 
of the compounds are in producing self-luminous paints and in 
the treatment of certain types of cancer and skin affections. 
One gram of radium produces about 0.1 cubic millimeter of 
emanation per day; this is pumped from the radium and sealed 
in minute tubes, which are then applied to the diseased parts. 
Radium loses about 1% of its activity in 25 years, being trans- 
formed into elements of lower atomic weights. Study of radium 
and its activity has decidedly changed our ideas of the structure 
of the atom. (See Radioactive Elements.) 

Radon (from radium, called niton at first, L. nitens, shining), 
Rn; at. wt. 222; at. no. 86; valence 0; m.p. —110°C; b.p. 
—61.8°C; sp. gr. 9.73 g/l. Discovered in 1900 by Dorn and 
called radium emanation; isolated in 1908 by Ramsay and Gray, 
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who named it niton. They determined its density, finding it to 
be the heaviest gas known. It occupies the last place in the 
zero group of gases in the Periodic Table. Since 1923 it has 
been called radon to show its origin from radium. Thoron and 
actinon are isotopes. (See Radioactive Elements.) 

Rhenium (L. Rhenus, Rhine), Re; at. wt. 186.31; at. no. 75; 
m.p. 3000°C; b.p....... ; Sp. gr. 20.53 (20°C); valence 4, 
5, 6, 7, 8. One of the eka-manganeses (dwi-manganese) dis- 
covered in 1925 by Noddack, Tacke and Berg in the minerals 
columbite, tantalite and wolframite. Rhenium was detected with 
the aid of the Réntgen spectrum; its are spectrum has been 
carefully studied by Meggers. The metal can be hot forged or 
rolled ; dissolved readily in nitric acid, slowly in sulfuric, hardly 
at all in hydrochloric. The price of $10,000 per gram in 1928 
dropped to $3 in 1930, the production increasing a thousand fold. 
This has made possible the use of the element as a catalyst for 
dehydrogenation and in connection with other metals. 

Rhodium (Gr. rhodon, rose), Rh; at. wt. 102.91; at. no. 45; 
m.p. 1985°C; b.p. above 2500°C; sp. gr. 12.5 (20°C); valence 3. 
Discovered in 1803 by Wollaston. Rhodium is a silver-white 
metal of the platinum family, occurring native with other 
members of this family in river sands in the Urals and in North 
and South America. The salts form red solutions. An alloy 
with platinum is used in connection with pure platinum to make 
thermojunctions in some forms of pyrometers. In electroplat- 
ing it gives a surface unaffected by exposure to air or to strong 
acids or alkalies. 

Rubidium (L. rubidius, dark red), Rb; at. wt. 85.48; at. no. 
37; m.p. 38.5°C; b.p. 700°C; sp. gr. 1.53 (20°C); valence 1. 
Discovered in 1861 by Bunsen and Kirchhoff by the use of the 
spectroscope in the mineral lepidolite. Rubidium occurs in 
small quantities, also, in some mineral springs and in the rare 
minerals, castor and pollux, found in Elba. It is prepared by the 
electrolysis of the cyanide. Rubidium is a soft, white, rare, 
metallic element of the alkali group; it forms salts similar to 
tne of potassium and colors the flame dark red, when held in a 

urner. 

Ruthenium (Ruthenia, Ukraine), Ru; at. wt. 101.7; at. no. 
44; m.p. 2450°C; b.p. above 2700°C; sp. gr. 12.2 (20°C); valence 
3, 4, 6 or 8. Discovered in 1844 by Klaus more than a century 
after the discovery of platinum. Ruthenium, belonging to the 
platinum group, occurs native with the other members of this 
group. The metal is hard, gray, and brittle; it forms red or 
brown salts; ruthenous chloride (RuCl;) gives a characterstic 
fine black precipitate with water. 

Samarium (Samarski, a Russian), Sm; at. wt. 150.43; at. no. 
O02 py abover L300) C.D. Dak tecusn ak ; 8p. gr. 7.7-7.8; valence 
2 or 3. Discovered in 1879 by Lecoq de Boisbaudran in the 
mineral samarskite, named in honor of a Russian mine official. 
Samarium is a metallic element belonging to the cerium group of 
the rare earths, occurring in very minute quantities in samar- 
skite, cerite and certain Scandinavian minerals. 
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Scandium (Scandinavia), Sc. at. wt. 45.10; at. no. 21; m.p. 
1200°C; b:p. 2400°C, calculated; sp. gr. 3.02 (10°C) — ?; valence 
3. Predicted by Mendeleeff on the basis of the Periodic Law; 
discovered by Nilson in 1879. By some scandium is placed in 
the rare earth group. The metal has not been isolated; it forms 
eolorless salts derived from the oxide Se203. 

Selenium (Gr. Selene, moon), Se; wt. wt. 78.96; at. no. 34; 
m.p. of gray form 220°C; b.p. 688°C; sp. gr. gray 4.8 (20°C); 
valence 2, 4 or 6, Discovered in 1817 by Berzelius associated 
with tellurium, named for the earth, hence the name chosen, 
The principal source of selenium is the flue dust obtained in 
burning pyrites in the manufacture of sulfuric acid. It is pre- 
pared in red amorphous form by reduction of selenic acid, and 
this on melting and keeping somewhat below the melting point 
becomes gray and crystalline. It is in the sulfur family, which 
it resembles both in the various forms of the element and in its 
compounds. The conductivity of electricity of the gray form 
increases with the brightness of the light with which it is ilumi- 
nated. For this reason it can be used in photo-electric cells; its 
chief use is in the glass and ceramic industries. Red glass may 
contain colloidal selenium. It occurs in some soils in amounts 
sufficient to produce serious effects on animals feeding on plants 
grown in such soils. 

Silicon (L. silez, flint), Si; at. Sin? 28.06; at. no. 14; m.p. 
1426°C; b.p. 2600°C:; sp. gr. 2.42 (20°C); valence 4. First 
prepared by Berzelius in 1823. Next to oxygen, the most 
abundant element; characteristic of all abundant and important 
rocks except carbonates. It makes up about one-fourth of the 
crust of the earth. Silicon is not found free, it occurs chiefly as 
the oxide, silica (Si02) (sand, quartz, rock crystal, amethyst, 
agate, flint, jasper, opal, etc.) both free and in combination with 
the metallic oxides as silicates (granite, hornblende, asbestos, 
feldspar, clay, mica, etc). It is obtamed as an amorphous 
brown powder on fusion of potassium fluosilicate with sodium or 
potassium; the crystalline form is obtained by passing silicon 
tetrachloride over melted aluminum in an atmosphere of 
hydrogen, or by heating potassium fluosilicate with zinc and 
sodium at a temperature Just below the boiling point of zinc. 
Silicon is a non-metallic element resembling carbon in having 
several allotropic forms and in compounds formed. It is not 
attacked by acids except by a mixture of nitric and hydrofluoric 
acids; it is soluble in hot caustic potash or soda, evolving hydro- 
gen and forming the corresponding silicate (K2Si03 or Na2SiOs). 
Sodium silicate is of wide industrial importance. Glass, cement 
and clay working are called the silicate industries. An alloy of 
iron containing 14% of silicon is brittle, but extremely resistant 
to the action of acids, making it widely useful in the equipment 
of acid plants and in ‘laboratory drains. 

Silver (Anglo- mae mr Ag (L. argentum) ; ; at.-wt. 
107.880; at. no. 47; 960.5°C; be 1950°C; sp. gr. 10.50 
(20°C) ; ‘valence lhe Kowa to ancients. Silver occurs native 
and in ores in combination with many non-metallic elements, as 
argentite (AgeS) and horn silver (AgCl); lead and copper ores 
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yield considerable silver. It is obtained from its ores by smelt- 
ing with lead or copper, by cyanidation, or by amalgation with 
mercury. The metal is pure white having a brilliant luster, a 
little harder than gold and excelled only by that metal in malle- 
ability and ductility ; it excels all other metals as a conductor of 
heat and electricity ; it undergoes no change in water or pure air, 
but absorbs 22 times its volume of oxygen when melted, which is 
again expelled on cooling; it tarnishes in the vapors of sulfur 
compounds forming the black sulfide (Ag2S). The most impor- 
tant compounds of silver are the nitrate (AgNOs), or lunar 
caustic, the oxide (Ag:O), and the halides (AgCl, AgBr), which 
darken on exposure to light, which is the basis of photography. 
A dilute solution of silver nitrate is used in medicine as an 
antiseptic. The metal is extensively used for coins, in jewelry 
and in tableware. 

Sodium (English, soda), Na (L. natriwm); at. wt. 22.997; at. 
no. 11;m.p. 97.5°C; b.p. 880°C; sp. gr. 0.971 (20°C) ; valence 1. 
Long recognized in compounds; first isolated by Davy in 1807 
by electrolysis. Sodium is the most abundant of the alkali 
metals, being the seventh element in amount in the crust of the 
earth. Sodium chloride is the most common compound, but it 
occurs in many others. Never found free, it is obtained by the 
electrolysis of the chloride or hydroxide; it is a soft, bright, 
silvery metal. On exposure to moist air it becomes coated with 
a film of the oxide or hydroxide, and is preserved by immersing 
in kerosene or naphtha. It decomposes water with the forma- 
tion of hydrogen and sodium hydroxide; it burns in air with the 
formation of the peroxide (Na2O2); it is used for the reduction of 
organic compounds, in the preparation of the peroxide and 
cyanide, and for keeping mercury clean and active in gold 
extraction. Soap is generally a sodium salt of certain fatty acids. 
Its compounds are of the widest industrial importance, being 
manufactured in hundreds of thousands of tons annually. 
Some of these are common salt (NaCl), soda ash (NazCOs), 
baking soda (NaHCOs), caustie soda (NaOH), Chile saltpeter 
(NaNOs;), di- and tri-sodium phosphates, sodium thiosulfate 
(hypo, Na2S203.5H20), borate (borax, Na2BsO7.10H20). 

Strontium (Strontian, town in Scotland), Sr; at. wt. 87.63; 
at. no. 38; m.p. 800°C; b.p. 1150°C; sp. gr. 2.54 (20°C) ; valence 
2. Discovered by Crawford, a Scotchman in 1790; metal 
isolated by Davy by electrolysis in 1808. Strontium is found 
chiefly in celestite (SrSOs) and strontianite (SrCO3). Prepared 
by the electrolysis of the fused chloride, it resembles metallic 
calcium in its properties; it is a hard silver-white metal. The 
salts are generally soluble in water with the exception of the 
sulfate, phosphate and carbonate; they impart a brilliant, blood- 
red color to the flame, and are used in pyrotechny for red fire. 
Strontium salts are also used in beet sugar refining. ! 

Sulfur (L. sulfur), S; at. wt. 32.06; at. no. 16; m.p. rhombic 
112.8°C, monoclinic 119.0°C; b.p. 444.6°C; sp. gr. rhombic 2.07, 
monoclinic 1.957 (20°C); valence 2, 4, or 6. Known to the 
ancients. Formerly obtained from the vicinity of volcanoes, 
active or extinct, since the beginning of this century the chief 
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supply has come from wells sunk into the salt domes along the 
Gulf coast. The Frasch process of concentric pipes with great 
quantities of superheated water has been used to melt and raise 
the sulfur, giving a product of very high purity. Sulfur is 
widely distributed in nature in free form; in sulfides, as iron 
(pyrites), lead (galena), zine (blende), mercury (cinnabar) and 
antimony (stibnzte); in sulfates, as caletum (gypsum), magnesium 
(Epsom salt), strontium (celestite) and barium (barite or heavy 
spar). Sulfur is a pale yellow, odorless, brittle solid, which is 
insoluble in water, soluble in carbon disulfide. It occurs in two 
crystalline forms and an allotropic form known as plastic sulfur, 
which reverts to the crystalline form on standing; a finely 
divided form known as flowers of sulfur is obtained by sub- 
limation. It readily forms compounds known as sulfides with 
many elements. Sulfur is a component of black gunpowder, is 
widely used in the vulcanization of rubber and as a fungicide. A 
tremendous tonnage is used after burning to form sulfur dioxide 
in the manufacture of sulfuric acid, the most important manu- 
factured chemical, and in the processes for making wood pulp 
for paper; sulfur dioxide is also used in fumigation and in the 
bleaching of dried fruits. The element is a good electrical 
insulating agent, and organic compounds containing sulfur are 
very important. 

Tantalum (Gr. Tantalos, mythological character) Ta; at. wt. 
180.88; at. no. 73; m.p. 2996°C; b.p. above 4100°C; sp. gr. 16.6; 
valence 3 or 5. Discovered in 1802 by Ekeberg. Tantalum 
occurs principally in the mineral tantalite (FeTa:O.), very similar 
to columbite, and is prepared by the reduction of KeTaF, with 
hydrogen followed by fusion in a vacuum. It can be drawn into 
a wire with a very high point of fusion and great tenacity, which 
has been used in the construction of filaments for incandescent 
lamps; it has been generally replaced by tungsten, but tantalum 
is still used when lamps have to resist more than ordinary vibra- 
tion. It is also used to alloy with other metals. It is soluble in 
fused alkalies, insoluble in acids; especially suited for plant work 
with halogens, hydrochloric acid and aqua regia. The common 
oxide is Ta2Os. 

Tellurium (L. tellus, earth), Te; at. wt. 127.61; at. no. 52; 
m.p. 452°C; b.p. 1390°C; sp. gr. 6.24 (20°C); valence 2, 4, or 6. 
Discovered by Muller von Richenstein in 1782; named by 
Klaproth in 1798. Tellurium is found native and as the 
telluride of gold and other metals. It is obtained by reduction 
of telluric oxide and forms a powder of grayish-white, metallic 
appearance. It is a semi-metallic element of the sulfur group 
and forms tellurides with hydrogen and metals similar to the 
sulfides; the compounds H:TeO; and HyTeO, are only slightly 
acidic. The inhalation of the vapors of tellurium produces the 
very offensive ‘‘tellurium breath.” It is used as a coloring 
agent in glass, giving a blue to brown color. Certain alloys give 
high electrical resistance. Addition of less than a tenth of one 
per cent to lead greatly increases its strength and hardness. 

Terbium (Ytterby, village in Sweden), Tb; at. wt. 159.2; at. 
IMO), (VIMY, Go oo LDDs, eeeecer ws SSDP eroriih Saath ; valence 3. 
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Discovered by Mosander in 1843 from gadolinite. Terbium is a 
metal of the rare earths; in order of discovery it falls in the 
Yttria group; the metal has not been isolated. It yields a white 
oxide Tb2O3, and forms trivalent salts. Its name together with 
the names yttrium, ytterbium, and erbium, are all derived from 
the little Swedish town, Ytterby, where the rare earth minerals 
were first found. 

Thallium (Gr. thallos, budding twig), Tl; at. wt. 204.39; at. 
no. 81; m.p. 303.5°C; b.p. 1650°C; sp. gr. 11.85 (20°C) ; valence 
1 or 3. Discovered by the use of the spectroscope in 1861 by 
Crookes, who isolated the metal in 1862. Lamy also isolated 
the metal in 1862. Thallium occurs in pyrites and is prepared 
from the flue dust of sulfuric acid works. The metal is obtained 
by heating thallium iodide with metallic sodium; it resembles 
lead, having a hardness of 1.2 compared with 1.5 for lead; the 
malleability is high and the tenacity is low; there are two allo- 
tropic forms with a transition temperature of 226°C; it is a poor 
conductor of electricity, tarnishes in air forming the oxide T1.0, 
or the hydroxide TIOH in the presence of water. The element 
is displaced from solutions of its salts by zinc. Because of its 
resemblance to both the alkali metals and to the metals of 
Group III, thallium has been called the “paradoxical metal” 
and the “bird-beast metal.” Its salts are poisonous, and are 
used in the control of rodents such as squirrels. 

Thorium (Thor, Scandinavian god of war), Th; at. wt. 
232.12; at. no. 90; m.p. 1845°C; b.p. above 3000°C; sp. gr. 11.3 
(20°C); valence 4. Discovered by Berzelius in 1828. Thorium 
occurs chiefly in thorite (ThSiO,) and other rare minerals. In 
the U. S. it is obtained chiefly from monazite, which contains 
from 3 to 9% of ThOs. The free element has been prepared by 
heating the double chloride or fluoride of thorium and potassium 
with metallic sodium or potassium; it is a heavy, gray, difficulty 
fusible metal, belonging to the titanium group. It burns 
brightly in oxygen to form ThO:, which is also obtained on 
heating the nitrate, a reaction of which use is made in the 
manufacture of incandescent gas mantles. Thorium emits 
radiations similar to but not identical with those of radium. 
(See Radioactive Elements.) 

Thulium (Thule, Northland), Tm; at. wt. 169.4; at. no. 69; 
0 TUR OY, ee Pk alley) ORAL Ld cor POSS (Tht: waitin eke ; valence 3. 
Discovered in 1879 by Cleve; pure thulia was prepared in 1911 
by James. Thulium is in the yttrium group of the rare earth 
metals in order of discovery and belongs to the erbium family, 
which includes dysprosium, holmium and erbium also. They 
are obtained from certain rare minerals occurring in granite or 
pegmatite veins. These elements are characterized by their 
absorption spectra and the formation of highly colored salts; 
they form basic oxides of the type M20; with the following order 
of increasing basicity; thulium, erbium, holmium and dys- 
prosium. The free elements have not been isolated. 

Tin (Anglo-Saxon tin), Sn (L. stannum); at. wt. 118.70; at. no. 
50; m.p. 231.89°C; b.p. 2260°C; sp. gr. gray 5.75, rhombic 6.55, 
tetragonal 7.31 (20°C); valence 2 or 4. Known to the ancients. 
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Tin is found chiefly in the mineral cassiterite (SnO2), found in 
association with granitic rocks, almost none found in the U. 8. 
It is obtained by roasting to remove sulfur and arsenic and 
smelting with powdered anthracite in a reverberatory furnace. 
Tin is found in several varieties; as ordinarily used it is a silver 
white metal, malleable and somewhat ductile with a low tenacity 
and highly crystalline structure. Due to a breaking of these 
crystals, the ‘tin cry” is heard when a baris bent. Crystalline 
tin changes to gray tin at low temperatures, the speed of change 
reaching a maximum at —50°C. Ordinarily it takes a high 
polish and is used to coat other metals to prevent corrosion or 
other chemical action. Such tin plate over steel is used in the 
so called tin can for preserving food; enough is used in America 
each year to make a 100 foot wide belt around the earth at the 
equator. When heated in air, tin forms SnO:, which is feebly 
acid, forming stannate salts with basic oxides. The most 
important salt is the chloride (SnClo.2H,O), which is used as a 
reducing agent and as a mordant in calico-printing. Alloys of 
the metal are very important, including solder, type metal, 
fusible metal, pewter, bronze and bell metal. 

Titanium (L. Titans, the first sons of the Earth, myth.), Ti; 
at. wt. 47.90; at. no. 22; m.p. 1800°C; b.p. above 3000°C; sp. gr. 
4.5 (20°C); valence 3 or 4. Discovered by Gregor in 1791; 
named by Klaproth in 1795; pure metal prepared in 1910 by 
Hunter by heating TiCl, with sodium in a steel bomb. ‘Titan- 
ium is almost invariably present in igneous rocks and the sedi- 
mentary material derived from them, occurring as the oxide 
(TiO2), in titanates and with many iron ores. The metal is 
prepared by heating the oxide with aluminum or by electrolysis 
of the oxide dissolved in fused calcium chloride. It is a lustrous 
white metal in the same group with tin; it burns in air and is the 
only element which burns in nitrogen. The most important 
compounds are the oxide (TiO2), which is feebly acidic and from 
which the titanates are derived ; the halides (TiX,), some of which 
are volatile; and the nitrides (TinN2,TisN.), metallic in appear- 
ance. ‘The oxide is used in high grade white pigments of great 
opacity and covering power. ‘The metal is used in steel alloys 
to increase strength. 

Tungsten (Sw. heavy stone), W (G. Wolfram); at. wt. 
183.92; at. no. 74; m.p. 3370°C; b.p. 5900°C; sp. gr. 19.3 (20°C); 
valence 2, 4,5 or6. Discovered by d’Elhujar brothers in 1783. 
Tungsten occurs in tungstates as wolframite (FeWO,), scheelite 
(CaWO,), hiibnerite (MnWO,). The metal is obtained by 
reduction of the oxide (WO;) with hydrogen, carbon or alumi- 
num. Itis hard, brittle, nonmagnetic and forms the oxide when 
heated in the air. The only solvent for tungsten is a mixture of 
nitric and hydrofluoric acids. Because its melting point is 
higher than that of any other known element, its vapor pressure 
is extremely low. ‘Thus it is useful for heating elements pro- 
tected from air, targets of X-ray tubes, contacts, arcing points; 
its higher electrical efficiency causes its almost exclusive use 
in light filaments. About: 90% of the world’s production is 
used in steel manufacture, its various steel alloys being used 
in armor plate, projectiles and high speed cutting tools. 
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Uranium (Planet Uranus), U; at. wt. 238.07; at. no. 92; m.p. 
aboutell 50¢Csibspaie <4 cu, ae ; sp. gr. 18.68 (20°C); valence 3, 
4 or 6. Discovered by Klaproth in pitchblende in 1789; metal 
first prepared in 1841 by Peligot by reducing the chloride with 
metallic potassium. This method is still used. The chief ore 
is uraninite, or pitchblende, uranous uranate, U(UOs)s; the metal 
is hard, white, heavy. Uranium is used chiefly in compounds 
which give a canary-yellow fluorescent glass and a black pigment 
for china painting; its compounds are used in photography. 
Of the generally recognized elements it has the highest atomic 
weight and is the last in the Periodic Table. Uranium com- 
pounds are radioactive. (See Radioactive Elements.) 

Vanadium (Scandinavian goddess, Vanadis), V; at. wt. 
50.95; at. no. 23; m.p. 1710°C; b.p. 3000°C; sp. gr. 5.96 (20°C); 
valence 2, 3, 4 or 5. Discovered by Sefstrom in 1830; isolated 
by Roscoe in 1869. Though relatively rare, vanadium is found 
in a variety of minerals; prominent among these are vanadinite 
(8Pb3(VO.)2.PbCls) and patronite (possibly VS.) occurring in 
Peru. Vanadium is obtained by reduction of the chloride in 
hydrogen, forming a gray and very infusible metal. The 
vanadates are employed in the preparation of aniline black and 
for coloring glass. Most of it is produced as ferro-vanadium 
and used in the manufacture of steel alloys, greatly increasing 
toughness, elasticity and tensile strength. V2O; masses are 
used in the contact process for manufacture of sulfuric acid. 

*Virginium (State of Virginia), Vi; at. wt. about 224; at. no. 
87; valence 1. Discovered in 1929 by Dr. Fred Allison and 
co-workers of Alabama Polytechnic Institute by the magneto 
optic method of analysis of pollucite and lepidolite. It has been 
found also in sea water, lake brine, Stassfurt deposits and 
certain other minerals. Virginium has the highest equivalent 
weight of any element. Named in honor of Virginia, where the 
discoverer was born. (Existence questioned Ed.) 

Xenon (Gr. xenon, stranger), Xe; at. wt. 131.3; at. no. 54; 
m.p. —112°C; b.p. —107.1°C; density 5.85 g/l, sp. gr. liquid 
3.52 (—109°C); valence O. Discovered by Ramsay and 
Travers in 1898 in the residue left on evaporating liquid air. It 
is the rarest and heaviest of the gases of the argon family from 
the atmosphere, in which it is present to the extent of about one 
part in twenty million. It is inert and forms no compounds 
with other elements. Vacuum tubes containing it show a 
beautiful blue glow. 

Ytterbium (Ytterby, village in Sweden), Yb; at. wt. 173.04; 
ab. no.oZ0em.ps 1800%Csib:pek. chaise. cas USDA Ores ...Odr : 
valence 3. Separated by Marignac in 1878. In 1907 Urbain 
and in 1908 von Welsbach described a process by which this 
earth containing the metal, could be resolved into earths of two 
other metals—neo-ytterbium, or simply ytterbium, and 
lutecium. These elements occur in nearly all minerals which 
contain yttrium, but in very small amounts. The best sources 
are probably gadolinite, xenotime, polycrase and blomstrandine. 
The oxide, chloride and sulfate have been prepared. 

* See element 87 at end of list. 
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Yttrium (Ytterby, villagein Sweden), Y;at. wt. 88.92; at. no. 
39; m.p. 1490°C; b.p. 2500°C; sp. gr. 5.51; valence 3. The rare 
earth yttria, which contained a new element, was discovered by 
Gadolin in 1794; in 1848 Mosander showed that yttria could be 
resolved into the earths of three other elements, the name yttria 
being reserved for the most basic one, the others being named 
erbia and terbia. Yttrium occurs in nearly all of the rare earths 
minerals. Wohler obtained the free element by reduction of the 
chloride with potassium; it has also been obtained by the elec- 
trolysis of a mixture of the chloride and sodium chloride. The 
metal forms small scales with a metallic luster and an iron-gray 
color; it is readily oxidized in air and is converted to the 
hydroxide by boiling water. 

Zine (G. Zink), Zn; at. wt. 65.38; at. no. 30; m.p. 419.5°C; 
b.p. 907°C; sp. gr. 7.14 (20°C); valence 2. Its ores were used 
for making brass for centuries before it was recognized as a 
separate metal in 1746 by Marggraf, who obtained it by heating 
calamide with charcoal. The principal ores are sphalerite or 
blende (sulfide), smithsonite (carbonate) and calamine (silicate). 
The old method of heating the roasted ore with carbon in a 
retort is still used, being replaced to some extent by the elec- 
trolytic process. Zinc is a bluish-white metal, brittle at ordi- 
nary temperatures but malleable at 100°C, a fair conductor of 
electricity; it burns in air at high red heat with evolution of 
white clouds of the oxide; it is used to form numerous alloys 
with other metals, as brass with copper. Galvanizing is coating 
other metals, especially iron, with zinc to prevent corrosion; the 
coating is sometimes applied by dipping in molten zinc. It is 
used as the negative electrode in various types of electric bat- 
teries. Compounds are widely used in paints, the oxide being 
an important white pigment; its compounds have antiseptic 
properties and are used in medicine. Nearly a century ago 
Frankland showed the use of zinc in preparing organic com- 
pounds. 

Zirconium (Arabic zargun, gold color), Zr; at. wt. 91.22; at. 
no. 40; m.p. 1900°C; b.p. above 2900°C; sp. gr. 6.4 (20°C); 
valence 4. Discovered in zircon by Klaproth in 1789; isolated 
by Berzelius in 1824. Rather widely diffused in igneous rocks, 
zirconium usually occurs in the silicate, ZrSiO.. The element is 
in the titanium family, its oxide being either base or acid form- 
ing. Prepared from the tetrachloride by heating with sodium 
in a bomb, the metal can be pressed into rods, drawn into wire, 
or burnished to a bright surface. A number of alloys have been 
made. Ferro-zirconium, made by aluminum reduction in an 
electric furnace, is used for desulfurizing and deoxidizing steel. 
Zircon, the silicate, is sometimes a gem. The oxide has been 
used in gas mantles, in paints as an opacifier, in lacquers in 
insulators and as an abrasive. 
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Americium (The Americas), Am; at. no. 95. This name has been sug- 
gested for element number 95 by Seaborg, its co-discoverer, in 1945. It 
appears to belong to a series of elements of which actinium is the first member. 

Astatine, At; at. no. 85. An isotope of atomic mass 211 was made by 
bombarding bismuth with high energy alpha particles. Its general behavior 
is that of a metal. Its properties were investigated by Corson, Mackenzie 
and Segré, 

Curium (Pierre and Marie Curie), Cm; at. no. 96. Name suggested by 
Seaborg for element number 96, isotopes of which were identified in 1945. 
The element appears to belong to the ‘‘actinide”’ series. 

Francium. Fa; at. no. 87. A radioactive form called actinium K has 
been discovered by Perey. It has a mass number of 223 and behaves like a 
heavy alkali metal. It disintegrates rapidly with negative beta particle 
emission. 

Neptunium (Planet Neptune), Np; at. wt. 237; at. no. 93; three isotopes 
of mass numbers 237, 238 and 239 are known. 

The two isotopes Np-238 and Np-239 were isolated in 1940 by McMillan 
and Abelson, both produced from uranium, the first by bombardment with 
deuterons. When uranium is bombarded with neutrons, an isotope of 
uranium of mass number 289 is first produced which by emission of a beta 
particle becomes Np-239. Both of these isotopes disintegrate to form 
plutonium. 

Np-237 was discovered by Wahl and Seaborg in 1942 as a decay product 
of U-237. This isotope is relatively stable. 

Plutonium (Planet Pluto), Pu; at. no. 94; valence 3, 4, 5, or 6; an arti- 
ficially produced radioactive element having properties somewhat similar 
to uranium. 

The element was discovered by Seaborg, MeMillan, Wahl, and Kennedy 
in 1940. The isotope isolated was Pu-238 formed by deuteron bombard- 
ment of uranium which first produced Np-238. This decays to produce 
the plutonium isotope. 

The isotope of mass number 239 is formed as a result of neutron capture 
by uranium-238 followed by two successive beta transformations. Both 
isotopes disintegrate slowly; Pu-239 has a half life of about 24,000 years, 
thus being essentially a stable element. This latter isotope is of tremendous 
importance because of being fissionable with slow neutrons, and has been 
used in the production of atomic bombs. 

Prometheum, Pm; at. no. 61. Radioactive forms were produced by 
Kurbatov and Pool and independently by Wu and Segré. The element 
belongs to the class of rare earths. 

Technetium, TC; at. no. 43. Radioactive isotopes were produced by 
the bombardment of molybdenum with deuterons. Perrier and Segré 
showed that the chemical properties resemble those of rhenium, 
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2| Ss 
‘= 5 ZERO GROUP I GROUP II GROUP III GROUP IV 
wa) A GROUP |—— 20|—— — R:2O03}RH: RO2 
0 
Hydrogen 
1 H =1.0078 
No. 1 
Helium | Lithium Beryllium Carbon 
2/11] He=4.002|Li=6.940 Be =9.02 C =12.00 
No. 2 No. 3 No. 4 No. 6 
Neon Sodium Magnesium Silicon 
3 | 2 | Ne =20.183]/Na =22.997 Mg =24.32 Si =28.06 
No. 10 |No. 11 No. 12 No. 14 
Argon Potassium Calcium Titanium 
4 A =39.944 |K =39.10 Ca =40_08 Ti =47.90 
No. 18 No. 19 No. 20 No. 22 
Copper Zine Germanium 
5 Cu =63 .57 Zn =65.38 Ge =72.60 
No. 29 No. 30 No. 32 
Krypton |Rubidium Strontium Zirconium 
6 Kr =82.9 |Rb =85.44 |Sr =87.63 Zr =91.22 
No. 36 |No. 37 No. 38 No. 40 
—| 4 
Silver Cadmium Tin 
7 Ag =107.880} Cd =112.41 Sn =118.70 
No. 47 No. 48 No. 50 
Xenon Caesium Barium Lanthanum |Cerium 
8 Xe =130.2 |Cs =132.81 |Ba =137.36 |La=138.90 |Ce =140.13 
_ |No. 54 No. 55 No. 56 No. 57 No. 58 
5 
9 
Hafnium 
10 Hf =178.6 
A No. 72 
Gold Mercury Thallium Lead 
11 Au =197.2| Hg =200.61 =204.39}) Pb =207.22 
No. 79 No. 80 No. 81 No. 82 
Radon Radium Thorium 
12) 7 Rn =222 Ra =225.97 Lh —23212 
No. 86 No. 87 No. 88 No. 89 No. 90 
Elements not classified in the table above: 
Praseodymium Neodymium  Iilinium Samarium Europ 
Pr =140.92 Nd =144.27 [1=146(?) Sm=150.43 Eu= =152 0 
No. 59 No. 60 No. 61 No. 62 No. 6. 
Gadolinium Terbium Dysprosium 
Gd =157.3 Tb =159.2 Dy =162.46 
No. 64 No. 65 No. 66 
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GROUP V GROUP VI GROUP VII GROUP VIII 
RH; R:0;|RH:2 RO:;:|RH R20; 

Nitrogen Oxygen Fluorine 

N =14.008] O=16.000] F=19.00 

No. 7 No. 8 No..9, 

Phosphorus] Sulfur Chlorine 

P =31.02 S =32.06 Cl =35. 457 

No. 15 No. 16 No. 17 
Vanadium Chromium Manganese _ j|Iron Cobalt Nickel 
V =50.95 Cr =52'..01 Mn =54.93 |Fe=55:84 Co=58.94 Ni =58.69 - 
No. 23 No. 24 No. 25 No. 26 No. 27 No. 28 

Arsenic Selenium Bromine 

As =74.93 Se =79.2 Br =79.916 

No. 33 No. 34 No. 35 
Columbium |Molybdenum|]Masurium Ruthenium Rhodium _ Palladium 
Cb =93.3 Mo =96.0 Ma =? Ru =101.7 Rh =102.91 Pd =106.7 
No. 41 No. 42 No. 43 No. 44 No. 45 No. 46 

Antimony | Tellurium | Iodine 

Sb =121.76| ‘Te =127.5 1 =126. 932 

No. 51 No. 52 No. 53 

' Tantalum Tungsten Rhenium Osmium Iridium Platinum 

Ta=181.4 |W =184.0 Re =186.31 |Os =190.8 Ir =193.1 Pt =195.23 
No. 73 No. 74 No. 75 No. 76 No. 77 No. 78 

Bismuth 

Bi =209.00 

No. 83 No. 84 

Uranium 
U =238.14 

No. 91 No. 92 No. 93 
Holmium Erbium Thulium Ytterbium Lutecium 
Ho =163.5 Er =167.64 Tm =169.4 Yb =173.5 Lu =175.0 
No. 67 No. 68 No. 69 No. 70 No. 71 
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Artificial and Natural Radioactive Isotopes 
and Stable Isotopes 


The following table is taken from a comprehensive table of 
isotopes compiled by Glenn T. Seaborg, Department of Chem- 
istry, University of California, and published in Reviews of 
Modern Physics, January 1944. All isotopes given in the 
original table are listed and all data included except information 
as to the nuclear reaction by which the isotope was produced. 
For this the reader is referred to the original publication. 
Information may usually be obtained from the literature cited 
in connection with data for the isotope. 

The atomic number, Z, is given in the first column followed 
by the symbol of the isotope and the mass number A. The 
degree of certainty is shown in the third column by letters with 
the following significance: 

A = isotope certain (mass number and element certain) 

B = isotope probable, element certain 

C = one of few isotopes, element certain 

D = element certain : 

E = element probable 
F = insufficient evidence 
G = probably in error (e.g., impurity or inadequate half-life 
determination) 

The percent abundance of the stable isotopes is listed in the 
fourth, and the type of radiation in the fifth column. The 
half-life of radioactive isotopes and the energy of radiation in 
mega-electron volts complete the table. Symbols in paren- 
thesis throughout the table refer to the table of references at 
the end. 


Table of Abbreviations 


a = alpha-particles 
B— = negative beta-particles 
B* = positive beta-particles (positrons) 

y = gamma-rays 

e— = internal-conversion electrons 

Be-y-n reaction = measurement of neutron energy from 
Be-y-n reaction 

D-y-n reaction = measurement of neutron energy from 
D-y-n reaction 

abs. = absorption 

calor. = calorimetric measurements 

cl. ch. = cloud chamber (with magnetic field in case of beta- 
particles) 

cl. ch. pair = positron-electron pairs in cloud chamber with 
magnetic field 

cl. ch. recoil = secondary electrons in cloud chamber with 
magnetic field 

coincid. = beta- and gamma-coincidence counters (Particles 
column) 

oe = gamma-gamma-coincidence counters (y-rays col- 
umn 


il 
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coincid. abs. = beta- and gamma-coincidence counters with 
absorbers (Particles column) 

coincid. abs. = secondary electrons with coincidence counters 
and absorbers (y-rays column) 

d = deuteron 

ion. ch. = measurement of pulse sizes in ionization chamber 

I.T. = isomeric transition (transition from upper to lower 
isomeric state) 

K = K-electron capture 

K.U. = Konopinski-Uhlenbeck extrapolated value reported 

nm = neutron 

p = proton 

spect. = magnetic deflection (Particles column) 

spect. = secondary electrons with magnetic spectrograph 
(y-rays column) 

spect. conv. = internal-conversion electrons with magnetic 
spectrograph 

In the few cases where it is certain that no gamma-rays are 
emitted, this fact is expressed explicitly by the symbol “no y.”’ 
Annihilation gamma-rays are not listed. 
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Names and Symbols of Radioactive Elements 
For convenience, the names, symbols, atomic numbers and mass numbers 
of radioactive elements and isotopes are arranged in alphabetical order. See 
also table of isotopes. 
























Sym- ic Sym- ic 
Name bol | Num- pe Name bol | Num- hee 
ber S 
Actinium A......... AcA 84 215 || Radium D (Radio- 
Actinium B......... AcB 82 211 lead pee SF Stet, 2 RaD 82 210 
Actinium C.......-.. AcC 83 211 | Radium E.......... RaE 83 210 
Actinium C’........ | AcC* 84 211 |} Radon (Radium ema- 
Actinium C”........ | AcC” 81 207 nation, Niton)....) Rn 86 222 
Actinium K........- AcK 87 223 Thorium A.......-.- ThA 84 216 
Actinium U........- AcU 92 235 | Thorium B.........| ThB 82 212 
Actinium X..... Bape) ee 88 223 | Thorium C......... ThC 83 212 
Actinon (Actinium Thorium C’........: ThC’ 84 212 
emanation) 86 219 | Thorium C”........ ThC” 81 208 
Tonium 90 230 | Thorium X........- Thx 88 | 224 
Mesothorium 1 88 228 | Thoron (Thorium f 
Mesothorium 2 89 228 | emanation)....... Tn 86 220 
Radioactinium 90 227 | Uranium I: :.......- UI 92 238 
Radiothorium...... . 90 228 | Uranium II (Bre- 
Radium A : 84 218 YIU fee eee Un 92 234 
Radium B 82 214 || Uranium Xi.......- UX 90 234 
Radium C 83 214 | Uranium Xe UXe2 91 234 
Radium C’ RaC 84 214 | Uranium Y.. .| UY 9c 231 
Radium C” ' 81 210 | Uranium Z....... UZ 91 | 234 
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ISOTOPIC MASSES 


The table below gives the masses of various isotopes, arranged according 
to the atomic and mass numbers, in atomic mass units (s016 = 16.000000). 
Extensive data concerning isotopes and nuclear reactions, with complete 
references, will be found in Livingstone and Bethe; Review of Modern 
Physics 9, 245, 1937; and Mattauch Nuclear Physies’‘Tables 1942. 












































| | 
Atom- Atom- 
ic as Isotopic i ee Isotopic 
Element | Num- Bex Mass Element | Num- be Mass 
ber ber a 
Z 0 a.m. u. Z 0 a.m. u. 
n 0 1 | 1.008941 Si 14 27 | 26.99711 
1.008945(1)) Si 14 28 | 27.9866 
(neutron) 1.00893 (2) Si 14 29 28.98635 
3! 1 1 | 1.008130 Si 14 30 | 29.98399 
H 1 2 | 2.014708 Si 14 31 | 30.9866 
H i 3 | 3.01700 12 15 29 28.99151 
He 2 3 | 3.01699 12 15 30 | 29.9885 
He 2 4 | 4.00390 iP 15 31 | 30.98441 
He 2 5 | 5.01543 ie 15 32 | 31.98437 
He 2 6 | 6.0209 Ss 16 31 30.98965 
Li 3 6 | 6.01692 iS) 16 Slap oleOSeoe 
Li 3 7 | 7.01816 S) 16 33 | 32.98200 
Li 3 8 | 8.02497 Ss 16 34 33 .97981 
Be 4 7 | 7.01909 Cl 17 33 | 32.9875 
Be 4 8 | 8.00781 Cl 17 34 33.981 
Be 4 9 | 9.01496 Cl 17 35 | 34.97867 
Be 4 10 |10.01662 Cl 17 36 | 35.9799 
B 5 9 | 9.01610 Cl 17 37 | 36.97770 
B | 5 10 |10.01617 Cl 17 38 | 37.97999 
B 5 11 |11.01290 A 18 35 34.9865 
B Pes 12 |12.0168 A 18 36 | 35.9792 
Cc 6 10 |10.02086 A 18 38 | 37.97473 
C 6 11 |11.01502 A 18 40 | 39.97549 
Cc 6 12 |12.00388 A 18 41 | 40.97740 
Cc 6 13 |13.007581 K 19 39 | 38.976 
Cc 6 14 |14.00774 K 19 41 40.9731 
N 7 13 |13.00990 Ca 20 40 | 39.9753 
N Ks 14 }14.00753 Ca 20 42 41.9711 
N zh 15 }15.004934 Ca 20 43 | 42.9723 
N Wes £6 16 |16.00645 Ca 20 45 | 44.97075 
oO | 8 15 |15.0078 Sec 21 45 | 44.96977 
O 8 16 |16.000000 Se 21 46 | 45.96909 
Oo 8 17 |17.00450 Ti 22 46 | 45.9661 
O 8 18 |18.00485 air 2 47 | 46.9647 
F 9 17 |17.00758 Ti 22 48 | 47.96580 
F 9 18 |18.00670 Ti 22 49 | 48.9646 
F 9 19 |19.00454 ai 22 50 | 49.9621 
F 9 20 |20.00654 Vv 23 51 | 50.96035 
Ne 10 19 |19.00798 Vv 23 52 | 51.95857 
Ne 10 20 |19.99890 Cr 24 52 | 51.959 
Ne 10 21 /21.00002 Cr 24 53 | 52.956 
Ne 10 22 |21.99858 Mn 25 55 | 54.957 
Na 11 22 |22.00032 Fe 26 54 | 53.961 
Na i 23 |22.99644 Fe 26 56 55.9571 
Na 11 24 |23.99774 Fe 26 57 | 56.957 
Mg 12 23 |23.00055 Ni 28 58 | 57.95971 
Mg 12 24 |23.99300 Ni 28 60 | 59.94981 
Mg 12 25 |24.99462 Ni 28 61 60.9540 
Mg 12 26 |25.99012 Ni 28 62 61.94959 
Mg 12 27 |26.99256 Ni 28 64 | 63.94744 
Al 13 26 |25.99446 Cu 29 63 | 62.957 
Al 13 27 |26.99069 Cu 29 65 64.955 
Al 13 28 |27.99077 Zn 30 64 | 63.957 
Al 13 29 /28.9890 
| 
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ISOTOPIC MASSES (Continued) 





oS Mass 
Element | Num- eee 
ber 

Z 0 
Zn 30 66 
Zn 30 68 

Zn 30 7 
Ga 31 69 
Ga 31 71 
As 33 75 
Se 34 80 
Br 35 79 
Br 35 81 
Kr 36 78 
Kr 36 80 
Kr 36 82 
Kr 36 §3 
Kr 36 84 
Kr 36 86 
Cb 41 93 
Mo 42 94 
Mo 42 95 
Mo 42 96 
Mo 42 97 
Mo 42 98 
Mo 42 100 
Ru 44 96 
Ru 44 99 
Rh 45 103 
Pd 46 106 
Pd 46 110 
Ag 47 107 
Ag 47 109 
Sn 50 116 
Sn 50 118 
Sn 50 119 
Sn 50 120 
Sn 50 122 
Sn 50 124 


Isotopic 
Mass 


121.946 
123.945 


| 








(1) Mattauch: Nuclear Physics Tables. 


(2) Semat: Introduction to Atomic Physics, 


(3) Aston. 
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Atom- Mass 


i 
Element | Num- 
er 











Is 


otopic 


Mass 


a. 


125 
127 
126 


128. 
131. 
133. 
132. 
137. 
145. 
147. 
149. 
154. 
155. 
156. 
157. 
159. 
180. 
184. 
186. 


m. Uu. 


.937(3) 
-936(3) 
.932(3) 
946 


190.038 


191. 


191.038 


193. 
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EXPLANATION OF TABLE 


The table presents data for about four thousand compounds. The first 
section includes inorganic compounds and the metallic salts of organic acids, 
and the second meta!-organic compounds. 

It is intended that the substances listed include the more important 
definite compounds for which data are available. Some are listed because 
of their theoretical importance, even when no constants can be given. 

Nomenclature and Arrangement.—The names used for the compounds 
conform to the best current usage insofar as this could be ascertained, the 
Rules for Naming Inorganic Compounds adopted January 28-29, 1938, by 
the Committee for the Reform of Inorganic Chemical Nomenclature of the 
International Union for Chemistry being used as a guide to some extent. 
The compounds are listed under the names of the elements in alphabetical 
order, except that acids and a few other compounds (e.g. hydrazine, hydroxyl- 
amine, and sulfuryl, thionyl and uranyl compounds) have their own headings. 
Ferrous and ferric compounds are entered under iron, stannous and stannic, 
under tin, cuprous and cupric, under copper and aurous and auric, under 
gold. Acid salts (including hydrosulfides) and many basic salts are placed 
immediately after the normal salts. Names like bicarbonate and bisulfate 
have not been used for acid salts, but names like antimony oxychloride and 
uranyl nitrate have been used for some basic salts. Prefixes such as di-, 
tri-, ortho-, meta-, pyro-, hypo-, and per- are not alphabetized. Iso-, how- 
ever, and prefixes like chloro- in chloroplatinic acid are alphabetized. For 
the naming of binary compounds of nonmetallic elements the order of 
decreasing electropositivity given in the Report of the German Commission 
for Nomenclature (Meyer, Helvetica Chimica Acta 20, 159-75 (1937)) 
has been followed: Sb, As, B, Si, C, P, Te, Se, S, I, Br, Cl, N, O, F, 
except in the case of fluorine oxides, nitrogen chlorides, nitrogen iodides, 
etc. Binary compounds of hydrogen (except ammonia and water) are listed 
under arsenic hydride (instead of arsine), hydrogen chloride, hydrogen phos- 
phide (instead of phosphine), hydrogen sulfide and like names. Most ammino 
compounds are grouped under headings like Cobalt complexes following the 
other compounds of the element in question, while complexes that have 
reasonably well-established names like chloroplatinate, cobaltinitrite, cyano- 
platinite and fluoborate are listed under these names just like simpler salts. 
Double salts (including alums) are entered only once: (1) those with two 
cations are given with the more electropositive cation first in the order of 
the electromotive force series: Li, Rb, K, Na, NHs, Sr, Ba, Ca, Mg, Al, U, 
Mn, Zn, Cr, Ga, Fe++, Cd, In, Tl, Co, Ni, Sn, Pb, Fet+*, Sb, Bi, As, Cu, Ag, 
Hg, Pd, Pt, Au (e.g. sodium aluminum sulfate, ammonium magnesium 
phosphate); (2) those with two anions are given with the anions in alphabetical 
order (e.g., strontium chloride fluoride). The finding of compounds known 
also under names about as common as those listed is facilitated by a Syno- 
nym Index, which precedes the table. Organic names conform to those 
used in the Table of Physical Constants of Organic Compounds. 

Molecular weights have been computed to the nearest hundredth, based 
on the International Atomic Weights of 1938. 

_ The Crystalline form and color are stated in easily interpreted abbrevia- 
tions. Other important characteristics are often added. Indices of 
refraction are given in the same column. For crystals with two or three 
indices, they are invariably given in the order w, « or a, B, y.  Allindices are 
for sodium light (A = .5893u) unless otherwise stated. The temperature 
is assumed to be normal room temperature unless otherwise indicated by a 
superior figure following the index. 1.53625 (Li) would be interpreted as 
giving the value for the index of refraction of a substance for the red line of 
lithium at 25°C. 

Specific gravity at 20°C, referred to water at 4°C, is normally given. 
Other temperatures are indicated by superior and inferior figures. For 
example: 2.647% indicates a specific gravity of 2.64 at 25°C, referred to water 
at 15°C. It should be noted that values of specific gravity referred to water 
at 4°C are numerically equivalent to density in grams per milliliter. The 
density of gases is given in grams per liter, indicated g/l. 

Melting and boiling points are givenin°C. The boiling point is stated 
at normal atmospheric pressure (760 mm of Hg) unless otherwise indicated 
by a superscript which is to be interpreted as the pressure in mm of Hg under 
which the compound boils at the temperature given. For example: 250782 
indicates a boiling point of 250°C under a pressure of 732 mm Hg; 4262 atm. 
indicates a boiling point of 426°C under a pressure of 2 atmospheres. De- 
composition on heating is indicated by the abbreviation d. in melting or 
boiling point column. If decomposition occurs without change of state. 
the form d. 120 is used indicating the occurrence of decomposition at 120°C, 
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The form 120 d. would-indicate a melting or boiling point of 120°C with de- 
eomposition. Loss of water of crystallization or oxygen is indicated by the 
form —2H20 or —O. The figures —5H2O, 350 indicate the loss of five mole- 
cules of water of crystallization at 350°C. 

Solubilities are stated for normal room temperatures, 20°C, unless other- 
wise indicated by a superior figure. 6.85 indicates a solubility of 6.8 grams 
of substance in 100 ml of the solvent at 25°C. The term insoluble (i.) 
must be usually understood to mean that a negligible quantity of the com- 
pound dissolves. A large proportion of salts commonly regarded as insoluble 
really dissolve to a very slight extent. The form s.d. indicates solubility 
with more or less decomposition. The abbreviation d. alone in the solubility 
column indicates that decomposition is the primary action occurring. Solu- 
bility in acids and alkalies is usually understood to be accompanied by 
decomposition. 
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ABBREVIATIONS 





























acid Pus carat DOD ise. cece properties 
absolute ExCieancicns fixed DUTP eee purple 
acetic acid ee gelat...| gelatinous PYT ashen pyridine 
acetone! igh es... glass Quad. sees quadrilateral 
active fo aya hiteutns glacial quest... ss questioned 
alcohol elite sabserenyes glittering inechse 4: seen rectangular 
alkali lobaereeideiae globular redsh....... reddish 
ammonium ARVO oe eee glycerin [ges ie ee ee regular 
amorphous eran weet pe granular rhbdr.......| rhombohedral 
anhydrous greas........ greasy mhomib. ..). . - rhombic, ortho- 
-| approximately jgrn.........| green rhombic 
aqua, water ~ |li........... hot Shtaps Sete Aarne soluble 
aqua regia hex.........| hexagonal Satdinr et teaele saturated 
asymmetrical jht.......... heat sides 4. soos solid 
atmospheres |lhyd......... hydrolyzed sensit.......| sensitive 
bipyramidal hydroxides \SCan Roe ee scales 
hue hygroscopic BCC cease e ae stare secondary 
Dike eb ax black insoluble iUKE dene oeae silver 
bolle ee. boiling ignites Ft tae eee slightly 
br, brn). 5. brown indigo S) Vic le fetches slowly 
bEnsheewers.- brownish indefinite SUNS oe ners small 
bz..........| benzene .| inflammable |sod......... sodium 
CBee BR ase:3 cold infusible SOLU ae sae solution 
Calegmaaac calculated iridescent solvet %. eee solvents 
CAPD ic cucis ea carbon .| leaflets Spont_5..c605 spontaneous 
caust....... caustic lemon Sto eae ee steel 
chia soe chloroform ligroin stab. ee evar stable 
choc........| chocolate long St Dlep. teers sublimes 
Chi eae 5a ret citric acid liquid suffoc....... suffocating 
COME eee. 1 colorless tee Gcetene light Fyoibgel i eee sulfides 
Colles ney: .| colloidal WN ae ee luminous SULt see eee sulfur 
COM leeteentae commercial laste easese lustrous SMe ee a symmetrical 
comp.......| compounds me., meth...| methyl jr 0) late ia tablets 
compl....... completely Met ewe metal or metal-/tart.a...... tartaric acid 
conc........| concentrated lic tetren ep ccese tetragonal 
COUsb same constant microscopic tetrah........ tetrahedral 
CONG semenrees contains mineral (10) ae ae else toluene 
ROMOSteee corrosion .| miscible eaC gaa tects trace, traces 
(io recetcrareats .| erystalline . | mixture MODY . 2 cs iain transparent 
cub......-..| cubic modifications translucent 
d., dec... ..| decomposes monobasic trigonal 
deliqz ase deliquescent monohydrogen tribasic 
Ome age a derivative monoclinic triclinic 
dibas.....0. dibasic nearly trimetric 
di-H........| dihydrogen needles transition point 
dil. 5.2. | aultute nitrate turpentine 
dimorph....} dimorphous .| octahedral unpleasant 
ise ceeeee disagreeable odorless unstable 
(RD 5 Ser dark offensive very 
doubt... .... doubtful olive vacuum 
duct........| ductile optical or .| Various 
Gilmer ees efflorescent optically violent, ( 
em...._....| emerald OM atte aeeen orange violence 
OLD tay tae 8 ether (050 ees rity ordinary habldodh sce viscous : 
Seer ake evolves OER ceiteraete organic WEG e Pce ee vitreous 
OY evolution Oxaleaeeee oxalate or Withee Sense violet 
CXn cr cere excess oxalic volt., volat, .| volatizes 
exist........| existence .| pale WHI ASR. white 
EXD een explodes petroleum whale & psec, white light 
extras peers es extreme(ly) .| plates Veleee eet yellow 
fires 8 from .-| Doisonous yeah he. ec yellowish 
feath 2759.2; feathery -| polymorphous jo .......... soluble in all 
1 ON ocotic See flakes powd....... powder roportions 
floc. . .| floculent DDtsee menor precipitate Bana lepers above 
fluo, ‘fluores..| fluorescent IDIewieeloevenee prisms’ © ae ed, aot s below 
form, Jenene formic lIpress........ pressure 
UTS cine fuming probe et see probably 
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SYNONYM INDEX 














Compound sought Listed Compound sought Listed 
Acanthite.........::. Silver sulfide Avogadrite.......... Potassium fluoborate 
“‘Ajinomoto”......... Sodium d-glutamate |Azoimide............ Hydrazoic acid 
Alabandite.......... Manganese — sulfide}Azurite............. Copper. carbonate, 

, (ous) basic (ic) 
Alamosite..........- Lead metasilicate |Baddeleyite......... Zirconium oxide, di- 
inte eas 2 Sodium aluminum|Baking soda......... Sodium carbonate, 

silicate acid 
Alum, ammonium....} Ammonium alumi-|Barite...5/......... Barium sulfate 
num sulfate Barytascis Pee . seo Barium oxide 
Alum, cesium........ Cesium aluminum|Benzylate........... Benzyloxide 
j sulfate. Berlin green......... Iron ferricyanide (ic) 
Alum, ammonium | Ammonium  chro-jBertrandite ......... Beryllium orthosili- 
chromiowes see scninet mium sulfate cate 
Alum, ammonium gal-} Ammonium gallium|Beryl............... Beryllium aluminum 
lium? eos. s- _....{ sulfate silicate 
Alum, _ ammonium | Ammonium vana-jBieberite............ Cobalt sulfate (ous) 
vanadium...... _..-| dium sulfate Binoxalate.......... Oxalate, acid 
Alum, iron ammonium} Ammonium iron sul-[Bischofite........... Magnesium chloride 
fate Bismite ::..-......-- Bismuth oxide, tri- 


Alum, iron potassium . 


Alum, manganese po- 
tasstum’,22..4-:-.- 
Alum, potassium..... 


Alum, potassium 
chromésontss. es: 
Alum, rubidium...... 


Alum, sodium. . 
Alum, thallium...... 


PAVE See cystine 
Aluminic acid, meta-. . 


Alunogenite......... 
Zoids phosphoric acid, 


Anorthite....:-..... 
Aquopentammineco- 
Talt (1) chloride 


Argentiteseonns..-).- 
Arsenoferrite........ 


Auricyanide......... 
Auniosalis..cn-. 0: 
Aurocyanide......... 
Aurous salts. ........ 








Potassium iron sul- 
fate 







3 ismuthine.......... 
Potassium manga-|Bismuthinite........ 

nese sulfate Bismuthyl........... 
Potassiumaluminum |Bisulfate, -ite........ 


sulfate Bleaching powder 
Potassium chro- aes 

mium sulfate foedité 5 oss ogee 
Rubidium aluminum] ~ 

sulfate tie verdigris . . 
Sodium aluminum|Blue vitriol.......... 

sulfate 


Aluminum thallium 
sulfate 

Aluminum oxide 

Aluminum — hydrox- 
ide, mono- 

Aluminum sulfate 


Phosphoryl amide 
Sulfamic acid 
Titanium oxide, di- 
Lead sulfate 
Calcium sulfate 
Calcium sulfate 
Calcium —_alumino- 
silicate 
under Cobalt com- 
plexes 


Potassium sulfate - 
Silver sulfide 
Tron arsenide, di- 
Arsenic oxide, tri- 
Arsenic hydride, tri- 
Magnesium carbo- 
nate, basic 
Magnesium pyrobor- 


Carbon oxybromide. . 
Carbon oxychloride. . . 
Carbon oxysulfide. ... 


(ic) Garnallite. 22. ..). 2% 
Cyanoaurate 
under Gold Caro’s:acidsa........ 
Cyanoaurite 
under Gold Cassel yellow. ....... 
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Bismuthoxide, penta- 
Bismuth hydride 
Bismuth sulfide, tri- 
Bismuth oxy- 
Sulfate, -ite, acid 
Calcium _ chloride 
hypochlorite 
Sodium magnesium 
sulfate 
Copper acetate, basic 
Copper sulfate (ic) 
Magnesium —ortho- 
phosphate 
Boric aci 
Sodium tetraborate 
Boron oxide 
Boron hydride 
Boron hydride 
Fluoboric acid 
Fluoborate 
Ammonium magne- 
sium sulfate 
Beryllium oxide 
Bromine azide 
Silver bromide 
Titanium oxide, di- 
Magnesium hydrox- 


ide 

Nickel oxide, mono- 
Antimony chloride, 
tri- 

Butoxide 

Zinc silicate 
Calcium carbonate 
Mercury chloride 


ous) 
Carbonyl bromide 
Carbonyl chloride 
Carbony] sulfide 


Potassium magne- 
sium chloride 

Sulfuric acid, peroxy- 
mono- 

Lead oxychloride 





SYNONYM INDEX (Continued) 
Kee 













Compound sought Listed Compound sought Listed 
Cassiopeum......... Lutecium Diamminepalladium | under Palladium 
Cassiterite.......... Tin oxide (ic) (II) hydroxide complexes 
Celestite............ Strontium sulfate |Diaquotetrammine- | under Nickel com- 
Cerargyrite.......... Silver chloride nickel (II) nitrate plexes 
Cerussite............ Lead carbonate _ |Diborane............ Boron hydride 
Cervantite.......... Antimony oxide,] Dichlorodiammine- | under Palladium 

‘ tetra- ; palladium (II) trans.| complexes 
Chalcanthite.........] Copper sulfate (ic) |Digermane.......... Germanium hydride 
Chaleocite........... Copper sulfide (ous) | Dihydropentaborane.| Borane hydride 
Chamber crystals. ...} Nitrosylsulfuric acid] Dihydrotetraborane..| Boron hydride 
Chessylite:..0..55...). Copper carbonate, Disilicane........... Silicon hydride 

4 : basic (ic) Disilicoethane....... Silicon hydride 
Chloride of Millon's | Chloride (ic) aquo-] Disiloxane........... Silicyl oxide 
ase ig basic ammonobasic| Domeykite.......... Copper (tri) arsenide 
Chlorinated iime..... Calcium _ chloride] Dysprosia........... Dyprosium oxide 
hypochlorite Epsom salt.......... Magnesium sulfate 


cis-Chloroaquotetram- 
mine cobalt (III) 
chloride 

Chlor(o)azide 

‘Chlorocalcite........ 


‘Chloromanganokalite . 


Chloropentammine 
chromium (II) 
chloride 

Chloropentammine- 
cobalt (II) chloride 

Chrome red......... 

Chrome yellow....... 

Chromic anhydride.. . 

‘Chrysoberyl........- 

Cinnabares: seseis2 3.) 


Claudetite........:.. 
Clausthalite......... 
Clinoenstatite........ 
Columbic acid....... 


Columbium hydroxide 


‘Common salt........ 
Coquimbite.......... 
Worundums . wiki: 


Cream of tartar, solu- 
ble 
‘Cristobalite......... 
Wrocoitessr erie cert 
Onyolitests. . eeitur.|. 


‘Cryolithionite........ 
Cuprammonium...,.. 
Ahipribess te. .eeeiy st. 
Decaborane......... 
Dermatolwivesdek.|. 
Deuterioammonia, tri- 


Diamminecopper (II) 
acetate 


























under Cobalt com-+Erbia............... 


plexes Brythrite.< 2.204... 
Chlorine azide Erythrosiderite...... 
Potassium — calcium| 

chloride Hthylate............ 


Potassium _manga- 
nese chloride (ous) |E 
under Chromi 
complexes 


under Cobalt com 

plexes i 
Lead chromate, basic} Fischer’s salt........ 
Lead chromate 
Chromium oxide, tri- 


Huropia.... 
Ferric sal 





ae 
Arsenic oxide, tri- 
Lead selenide | 
Magnesium silicate 


Columbium oxide,|Germanium bromo- 
pent- Orm) Wee A 

Columbium oxide,|Germanium  chloro- 
pent- : form’. seEetaeeatas..€ 

Sodium chloride Gibbsitex. enucen 6.) 

Tron sulfate (ic) 

Aluminum oxide Glauber’s salt........ 

Lead chloride Glu¢inum).:.))92..0).¢ 


Copper sulfide (ic) 


trate 
Silicon oxide, di- 
Lead chromate 
Sodium aluminum 


fluoride Gypsuimioks.. ictal. . | 
Lithium sodium alu-]Hafnia............. | 
minum fluoride Helio. tevisestoy. | 


under Copper com-| 

plexes : 

Copper oxide (ous) |Hauerite............ 

Boron hydride 

Bismuth gallate, 
asic 

Ammonia-d3 

under Copper com- 
plexes 


Hausmannite........ 


Heavy hydrogen..... 
Heavy water 
Hematite) sccaw-.+ 











Erbium oxide 

Cobalt orthoarsenate 
(ous ; 

Potassium iron chlo- 
ride 

Ethoxide 

Xanthate 

Beryllium aluminum 
silicate 

Sodium oleate 

Europium oxide 

under Iron 

under Iron 

Potassium cobaltini- 
trite 

Aluminum fluoride 

Calcium fluoride 

Gadolinium oxide 

Zinc aluminate 

Lead sulfide 

Germanium hydride, 
tetra- 


Germane, tribromo- 


Germane, trichloro- 

Aluminum _hydrox- 
ide, tri- 

Sodium sulfate 

Beryllium 

Zine sulfate 

Cadmium sulfide 

Bismuth selenide 
tri- 

Ammonium magne- 
sium phosphate 

Calcium sulfate 

Hafnium oxide 

Sodium chloride 

Beryllium orthobor- 
ate, basic 


Manganese sulfide 
(ic), 

Manganese _ oxide 
(ous, ic) 

Deuterium 


Deuterium oxide 
Tron oxide (ic) 
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Compound sought Listed Compound sought Listed 
Hessitei: .. «.teesseies Silver telluride Lanarkite........... Lead sulfate, basic 
Hexamminechromium| under Chromium] Langbeinite......... Potassium magne- 

(III) chloride complexes sium sulfate 
Hexamminecobalt | under Cobalt com-|Lansfordite.......... Magnesium carbon- 

(III) chloride plexes ate 
Hexamminecobalt | under Cobalt com-|Lanthana........... Lanthanum oxide 

(III) perrhenate plexes Laurionite........... Lead oxychloride 
Hexaantipyrineyttrium| under Yttrium com-|Laurite............. Ruthenium sulfide 

perchlorate plexes itGheshvachivar.d- Calcium iodate 
Hexaantipyrineyttrium| under Yttrium com-|Lawrencite.......... Tron chloride (ous) 

iodide plexes Lechatelierite........ Silicon oxide, di- 
Hexaborane......... Boron hydride teeta Heme Potassium magne- 
Hexabromodisilico- | Silicon (di-) bromide, sium sulfate 

ethane hexa- Un se weit ce Sodium metaantimo- 
Hexabromoethane....| Carbon bromide, tri- nate 
Hexachlorodisilico- | Silicon (di-) chloride iin eee eee ee Calcium oxide 

ethane hexa- « +live | bithargess.. asa Lead oxide, mono- 
Hexachloroethane. ...] Carbon chloride, tri- inal :c).,2 See Sodium phenobar- 
Hexaiododisilicoethane| Silicon (di-) iodide, bital 
, hexa- Magnesia........... Magnesium oxide 
Hexaureachromium | under Chromium|Magnesite........... Magnesium carbon- 

(II) fiuosilicate complexes ate 
Hexaureachromium | under Chromium] Magnetite........... Iron oxide, ferroso- 

(III) perrhenate complexes ferric 
Hieratite.. 2... .++- Potassium —fluosili- ite... eee Copper carbonate, 

‘ cate | basic (ic) 
Hoernesite.......... Magnesium 0 ites: eh Manganese hydrox- 
arsenate ide (ic) 
Hopeite, a-......++-- Zinc orthophosphate Manganolangbeinite..| Potassium manga- 
Hopeite, B-.........- Zinc orthophosphate nese sulfate (ic) 
Hyacinth)... «pasa: Zine orthosilicate |Manganosite........ Manganese _ oxide, 
Hydriodic acid. . .| Hydrogen iodide mon- (uso) 
Hydrobromic acid. ... Hycrogen bromide |Marcasite........ ...| Tron sulfide, di- 
Hydrocerussite....... Lead carbonate,} Marshite............ Copper iodide (ous) 
basic Ib. d. Samet oe Ammonium sulfate 
Hydrochloric acid. ...| Hydrogen chloride LOO Giese hea Lead oxide, mono- 
Hydrocyanic acid. ...} Hydrogen cyanide Lead oxychloride 
Hydrocyanite........ Copper sulfate (ic) }Medinal..... Sodium barbital 
Hydrofluosilicice acid. .] Fluosilicic acid Tron sulfate (ous) 
Hydromagnesite..... Magnesium carbon- Lead oxychloride 
ate, basic Mercallite Potassium sulfate, 
Hydrosulfite......... Hyposulfite acid 
Hydroxyplatinic acid | Platinum oxide, di-|Mercuric _ bromide, | under Mercury-ni- 
(ic) ammonobasic trogen compounds 
Hyposulfite. . Thiosulfate Mercuric bromide, | under Mercury-ni- 
Iodide of Millon’s base Todide (ic) aquobasic} diammine trogen compounds 
ammonobasi¢ Mercurie chloride, | under Mercury-ni- 
Todine hydroxide..... Todous acid, hypo- ammonobasic trogen compounds 
Tod(o)azide.......... Todine azide Mercurie chloride, | under Mercury-ni- 
Todyrite) car... chi: << Silver iodide aquobasic ammono-| trogen compounds 
Jaipurite...... 92. .%-* Cobalt sulfide, mono-} basic 
Kainite see oc serene: Potassium _magne-|Mercuric chloride, | under Mercury-ni- 
sium chloride sul-}| diammine trogen compounds 
fate Mercuric iodide, am- | under Mercury-ni- 
Kalinite. ::ues2..- Potassium alumi-} monobasic trogen compounds 
num sulfate Mercuric iodide, aquo-| under Mercury-ni- 
Kalusziteiiee ones. Potassium calci basicammonobasic | trogen compounds 
sulfate Mercurie iodide, di- | under Mercury-ni- 
Kieserite............ Magnesium sulfate | ammine trogen compounds 
Kottigite:....02....- Zinc orthoarsenate | Metabisulfite........ Pyrosulfite 
Krausitejs.) 0 .teitnce Pee iron sul-| Metacinnabarite..... Mercury sulfide (ic) 
ate (ic = 
Krugite: scence. Potassium calcium] Metazirconic acid... .| Zirconyl hydroxide 
magnesium sulfate | Methylate........... Methoxide 
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Compound soughi Listed Compound sought Listed 
Milleritio’ sage. Nickel sulfide, mono-] Phosgene............ Carbony] chloride 
Minima. cstaratens. Lead oxide, red Phosphine, ...0...5..- Hydrogen phosphide 
Mirabilite........... Sodium sulfate Phosphoric anhydride | Phosphorus oxide 
Miseniteeaaactert: 2 Potassium sulfate, pent- 

acid Phosphorus sulfobro- | Thiophosphoryl bro- 
Molybdenite......... Molybdenum sul-| mide or thiobro- mide, etc. 
fide, di- mide, etc 
Molybdenum blue....| Molybdenum. oxide,| Phosphoryl bromide, | Phosphorus oxybro- 
pent-_ f etc. mide, ete. 
Molybdie anhydride. .| Molybdenum oxide,|Picromerite.......... Potassium magne- 
tri- sium sulfate 
Molybdite...........| Molybdenum oxide,] Pinnoite............ Magnesium metabo- 
tri- Pest rate 
Molysities. 0 01. cote 3 Tron chloride (ic) | Platinichloride....... Chloroplatinate 
Monazites.ccccaee 22 coun orthophos-| Platinic hydroxide... . Hee oxide, di- 
phate ic) 
Monodiaspore....... Aluminum hydrox-|Platinochloride. ..... Chloroplatinite 
7 ide Platinocyanide.......| Cyanoplatinite 
Montanite..........: Bismuth tellurate | Platinonitrite........ Nitroplatinite 
Montroydite......... Mercury oxide (ic) |Plattnerite.......... Lead oxide, di- 
Morenosite.......... Nickel sulfate | Plumbic............. under Lead 
Mosaic gold......... Tin sulfide (ic) |Plumbous........... under Lead 
Mullige’s 51a: jstcttosreh Aluminum silicate Nickel sulfide (ous, 
INantokite... .assepee Copper chloride ic) 
set eeRLS.+ Potassium — calcium 
Nembutal........... Magnesium sulfate 
é ¢ Potassamide......... Potassium amide 
Neodymia. .... ssl - ¢ Neodymium oxide | Potassium diboranide .| Potassium diborane 
Nesquehonite........ Magnesium carbon-| Potassium pentabora- | Potassium —_penta- 
© a ate - . nide borane 
Neutral verdigris..... Copper acetate (ic) |Praseodymia......... Praseodymium  ox- 
Newberyite.......... Magnesium — ortho- ide, sequi- 
phosphate. ——_ | Propylate........... Propoxide 
Niccolite. . Nickel arsenide heer fetid Silver thioarsenite 
Niobium. . Columbium —'| Prussian blue........ Iron __ ferrocyanide 
Niton....... Seapene<.3 Radon ic) 
Nitric anhydride... .. Nitrogen oxide, pent-| Prussian green....... Tron _ ferricyanide 
Nitrobarite.......... Barium nitrate (ous, ic) 
Nitrogen sulfide... ... Sulfur nitride Prussiate of soda, | Sodium ferrocyanide 
Nitrosoferricyanide...) Nitroprusside yellow 
Nitrous anhydride. ... Nitrogen (di-) oxide, Pseudocotunnite. .... peta lead chio- 
tri- ride 
Nifroxpley- sets Nitryl r : Calcium. metasilicate 
Octahedrite......... Titanium oxide, di- ms 
Oldhamite........... Calcium sulfide arte a} Silver thioantimonite 
Opali eaccuaeerke s. Silicon oxide, di- | Pyrite.............. Tron sulfide (di-) 
Orpiment........... Arsenic sulfide, tri- |Pyroborate.......... Tetraborate 
Parahopeite......... Zinc orthophosphate} Pyrochroite.......... Manganese hydrox- 
Paralaurionite....... Lead oxychloride ide (cus) 
Paramelaconite...... Copper oxide (ic) |Quartz.............. Silicon oxide, di- 
Paris green.......... Copper acetate aI-|Racemate........... d-Tartrate 
senite (ic) Radium emanation...} Radon 
Peligot’s salt........ Potassium chlore-|Raspite............. Lead tungstate 
chromate —- {Realgar............. Arsenic sulfide, di- 
Pentaborane......... Boron hydride ingite®, Aeon Manganese ortho- 
Periclase............. Magnesium oxide phosphate 
Permonosulfuric acid.} Sulfuric acid, perox-| Rhodanate, rhodanide} Thiocyanate 
ymono- Rhodochrosite....... Manganese carbon, 
Perovskite........... Calcium titanate ate (ous) uit 
Per (di) sulfuric acid .| Sulfuric acid, perox-|Rhodonite........... Manganese metasili- 
i cate (ous) 
Phenacite...........| Beryllium orthosili{Rinneite............ Potassium iron chlo- 
cate Tide — , 
Phenolates. 0:5 .- Phenoxide = ~—*Y| Rochelle salt......... Potassium sodium 






tartrate 
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Compound sought Listed Compound sought Listed 
Roesslerite. ......... Magnesium orthoar-|Tantalic acid, meta-..| Tantalum hydroxide 
senate Tarapacaite......... Potassium chromate 
Rutile ..<ceeeeees «k Titanium oxide, di- |Tartar emetic........ Potassium antimony 
Sal ammoniac....... Ammonium chloride tartrate 
Saltpaters. oc... 55. Potassium nitrate /Tenorite............ Copper oxide (ic) 
Samaria............- Samarium oxide PRephroite. 20.54.0521 Manganese orthosili- 
Scacchite............ Manganese chloride, cate (ous) 
i- : Rerbia So ene 5 Terbium oxide 
Scandia. 65: ..a005.<5 Scandium oxide Tetrabromoethylene..| Carbon bromide, di- 
Scheele’s green....... Copper _ orthoarse-|Tetrabromomethane..| Carbon bromide, 
nite, acid (?) (ic) tetra- 
Scheelites....2...... Calcium tungstate |Tetrabromosilicane...| Silicon bromide, 
Schlippe’s salt....... Sodium thioantimo- tetra- 
nate Tetrachlorodiammine-| under Platinum 
Schinite. ........... Potassium magne-| platinum (IV), cis- complexes 
sium sulfate 'Tetrachlorodiammine-| under Platinum 
Scorodite. . ....-| Iron orthoarsenate platinum (IV),trans-| complexes 
Seignette salbseetet tac Potassium sodium|Tetrachloroethylene..} Carbon chloride, di- 
tartrate Tetrachloromethane. .| Carbon chloride, 
Sellaite:. acs<5.g2e.405 Magnesium fluoride tetra- 
Senarmontite........ Antimony oxide, tri-|Tetradymite Bismuth — telluride, 
Siderite- caddies: Tron carbonate (ous) tri- 
Silanes. /)S2ckk << Silicon hydrides etrafluoromethane. .} Carbon fluoride, 
Silica... <-47eaces. 5 Silicon oxide tetra- 
Silicane. .cawewenss..: Silicon hydride etrafluorosilicane eieon fluoride, 
Silicobromoform. . . .. Silicane, tribromo- ; 
Silicochloroform. ..... Silicane, trichloro- |Tetraiododisilico- sitieon (di-) iodide, 
Silicofluoride........ Fluosilicate ethylene tetra- 
Silicofluoroform. ..... Silicane, trifluoro- etraiodomethane ne iodide, tetra- 
Silicoiodoform.....-. Silicane, triiodo- etraiodosilicane..... Silicon iodide, tetra- 
Smithsonite.......-. Zine carbonate Tetramminecopper | under Copper com- 
Sodamide........... Sodium amide (II) sulfate plexes 
Soda niter.........-. Sodium nitrate ‘etramminepalladium | under _— Palladium 
Sodium heptoate. ... . Sodium enanthate (IT) chloride complexes 
Sodium phenolate....} Sodium phenoxide {Tetrammine platinum | under Platinum 
Sperrylite..........- Platinum arsenide (II) chloride complexes 
Sphalerite.........-. Zinc sulfide (-) ‘etrammine platinum| under Platinum 
prbaronibeltite Rk Cobalt carbonate} (II) chloroplatinite | complexes 
(ous) | Tetramminezine per- | under Zinc com- 
Gpinel.cic cae ceat Magnesium alumi-} rhenate__ plexes 
nate Tetrapyridinecopper | under Copper com- 
Stannane............ Tin hydride (II) fluosilicate (ic) plexes 
Stercorite........... Sodium ammonium|Tetrapyridinecopper | under Copper com- 
phosphate perrhenate plexes 
Stibine 220204 65 252: Antimony hydride |Tetrapyridinenickel | under Nickel com- 
Stibnite: cose. 228s; Antimony — sulfide,}_ (ID) fluosilicate plexes 
tri- etrapyridinezince bane Zinc com- 
Stolsite. cae sce=.! Lead tungstate fluosilicate plex 
Stravite:Aigeesde ce Ammonium magne-|Tetrasilicane........ silicon hydride 
sium phosphate Tetrasilicobutane Silicon hydride 
Sulfocarbolate....... Phenolsulfonate Thenard’s blue... .. . Cobalt. aluminate 
Sulfochloride........ Chloride sulfide 'Thenardite.......... Sodium sulfate 
Sulfocyanate, sulfo- | Thiocyanate Thermonatrite....... Sodium carbonate 
cyanide 'Thiophosgene........ Thiocarbonyl chlo- 


Sulfur oxychlorides.. . |S 





ride, thionyl chlo- 


Potassium chloride 
Potassium calcium 
sulfate 
Manganese sulfate 
(ous) 





Thorite . 
Thulia...0..e6 


Trigermane.......... 


HMPrisilicane:s- 5 ovate. > 
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.| Thorium orthosili 





ride 
Thorium oxide, di- 
cate 
Thulium oxide 
Mercury selenide (ic) 


Phosphoryl amide 
Silicon oxide, di- 
Germanium hydride 
Silicon hydride 





SYNONYM INDEX (Continued) 











Compound sought Listed 
Water glass.....____. | Sodium iirasilicaie 
White lead. ...___- Lead earbonzie, 

| basie 
Willemtie.. Zine orthesilieate 
i Witherite | Berium carbonzie 

Wulfentie | Lead molybdate 
Wurziie..._. Zine sulfide (a 
Xanthogenaie. - Xanihsie 

tierbes .-.-- Yiterbiam oxide 
Yitzia_... Yitrtam oxide 
yi, + ae ee eee | Niekel carbonate, 


| basie 
tel Zanesie 2.2. ---- | Zine oxide 
i | Zine sulfate 





PHYSICAL CONSTANTS OF 


Including Metallie Salts 





























F Mol Crystalline form, color and index 
No. Hare NESE: wt. of refraction 
“y|Aluminum.,......... Ales... ae... | -26797\"cub; silv.-wh.’duct.metj- nese eee 
9} acetate................] Al(C2H30v)3.... 204.10] known only in soln................ 
3] acetate, basic...... be eee | sop see WD. DOW wcities ree eee 
zHe 
4|  orthoarsenate.....-+..- .|| AlAsOs-8HsO..... | 310.01) wh. powd....-.-........ sees eee 
B benzoate. .....0..2--4- Al(C7HsO2)3 390.30] wh: cr.;powd... 2.0. eee 
6|  benzyloxide............} Al(C7H70)3.. S48. G0 ee se nyse eee nce oeaivee Beets 
7 ||) bromates.. a. eee AN(Br0%)s'9H20.. O(2eS6l wh. Gri hy ese ee cuca 
8 Dronide eee teen eee IBrs F 266.72) col. eens deliq. pl.-3..- eee 
9 BREE <cARA aR AR Asc AIBrs-6H20..... 374.82} col.-yelsh need., deliq............. 
10 tng cence AE, mee AlBrs°15H20. ..? . .]°5386_96/'need., col. 2). ..0cn02 eee 
11) 9 betoxides: ssiie.c..... [AL Ca oO) s]ae.. a16985823 | whvichs.,jc.ase cin see he el ee oe 
12 VArDIdGee ee ere oe | ACs saree 14301 thexeryel-grnsiiaee seek ee cee ee 
43) \0 weblorate. a meen ceecae.c Aer 6HsO....| 385.441 rhbdr: col., deliq.... 2.2... eeeseeee 
14: perchloride emer AT@IRE 0 eee 133.34) hex., wh.-col.; odor HCl; v. deliq.... 
15 SD ee SOR ae AICl3-6H20........ 241.44) col. rhomb., deliq.; near. odorl. 1.6. 
16 diethyl malonate deriv.. | Al(C7H110:)3...-.. 1) er NE 
17, ethoxide set a. ks. oe [Al(C2H50)s]:...... 648261|(whier.......4 02.2. 3 eae 
18| a-ethylacetoacetatederiv.| Al(CsHsO3)3.......| 414.37] wh.cr.................-.0- 
19 ferrocyanide.......... Al sls 1050400} bt. powd _.. crash .)-20 <1 eee 
20 fluoride. el Ale ie 2 83.97) col. trans. tricl 
21 ee (uelite).. Sere po | ALES He Ss een 101.99] rhomb., 1.473, 1.490, 1.511 
22 Eee sz ~ se ALF s-32H30...<... 147.03} wh. ee yond 
93 fluosilicate............. Alo(SiF's)3......... 480.12 |:wh;: powd 10500 «.<1,<.0 cee ee 
24| hydroxide, mono- 203-H20........ 59.98} col. re 1.702, 1.722, 1.750. .... 
(diaspore) 119.96) 
25| hydroxide, di-.......... Al2O(OH)s (or 187.97) amor:/<.¢ -, 4acies}oess scsereeenee eee 
: AlsOs:2HeO) . geilpece! 2 ailietweiee « -hcateedpie io ee ne eee ee 
26 ue tri-(gibbsite) . AOR (or AlsOs- | 77.99) monocl. or amor. gelat. ppt., wh., 
H20) ({155.99)| 1.566, 1.566, 1.587 
27| iodide . Ain re a. ae 407.73) wh.-br. pl., cont. free Is, deliq. ..... 
28 See is an eee All3-6H20 ........ 515583 |Gwh.cyel. Gris;. ass «.c0c2y-j ee Oe 
29] isopropoxide........... [Al(C3H70)3]s. . S16" 923i wh. crs .<..ho-c0 <2 .cee ee 
SOpilactate-.s are sccacs. see Al(C3H5Os)s. . 294.18} wh.-yelsh. powd............... 
31 MUETALC Hela stc sone ercic bse AI(NOs)3-9H20. . 375.14] rhomb. col. deliq ................. 
39)ll @enthrades sees ae. )aa sera AIN Ras thes ere 40:98]irhomb::yel.w.m 55: eee eee 
33:1. “oleatatas....erere’s.ce.ce Al(CisH3302)3..... . 871.31) wh. powd’; exist. doubted except as a 
basic salt 
34|  oxalate..... Aes aes Alo(C20s)3-4H20...| 390.06] wh. powd............eseeeees eee 
$5) oxide..s2caecen-e eee AlL:Oséek eee. 101.94) hhex.\col., 1.°765..00.0.0a- eee 
36 “ (corundum)....... AleOgt ROS. 101.94 \:trig:: wh, 1-7iomeec. se ee 
37] palmitate. sos ae eee Al(CisH3102)3-H20.| 811.22) gran. yel. WAST OG SSA, si <,<ee 
38] 2,4-pentanedione deriv. | Al(CsH7Oz)3....... 324329) monoel. prs, squ.ed oceans ee ee 
(acetylacetonate) 
39| 1-phenol-4-sulfonate.... nae Yee hes 546.45] redsh. wh. pew 6.25 See 
40| phenoxide............. Al(CsHs0)s. . .|-306.27| grayish wh. cr. mass..............- 
41|  orthophosphate......... AIP Os. cece es 121,99) rhomb. pl., “9 546, <e 556, 1L578.,25-2 
42“ propexide. |..2...wses- [Al(C3H70)s}4 BIG -92bwh, Ors. 4.c:c1suchieiele were sc acaders ais 5 cal 
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INORGANIC COMPOUNDS 


of Organie Acids 



























































Solubility in grams per 100 ml of 
No Sp. gr. or Melting Boiling 
density point, °C point, °C Cold Hot Neste adel 
water water cohol, acids, ete 
1 | 2.702 659.7 1800 Hy i s. alk., HCl, H2SOu; i. 
HNOs, ac. a. 
O46 SRS Seen ee Cd. eae Leth ee eee) S. ete f) ) -4. AR er Se 
SRN. Pe. o GS. ESS Hee be is 3. s. 2.3 1. NH4 salts 
4| 3.011 =HoOPS 4 Me Ats.k. ih i. sl. s.a 
a Rees hisiceee ll iE Mearaciae lt fidteaatesens NASD or o ot eral le aeigsee 5 Se ear a area 6 7 
[ih as ee a era 59-60 PASE Ye oa) alt Bah geese dll tat cae Ni pcg Ie 
LA Auntie eek st 62.3 d. 100 8. sl. s. a. 
8 | 3.01% 97.5 263.3747 8 wih d. s. al., CSe, acet. 
viol. 
9 | 2.54 93 d.>100 s. d. s. al., amyl. al. sl. s. CS2 
TOM ns Sanaa —7.5 d.7 S. s. s. al, 
11 | 1.0251” 101.5-102 | 284.510 d. d. s. al, 
12 | 2.36 stab. to 1400| d. at high | d. to CH,| d. d. dil. a.; i. acet. 
temp. 
BD! | 3 aca Slate WE scart v.S. vs. s. dil. HCl 
14 | 2.4425; 1q. 1.31200] 19025 atm. | 182.7752; 69.915; s. | s.d. 10012-5 abs. al., 072% chl.; 
subl. 177.8 ue, s. CCla, eth.; sl. s. bz. 
viol. 
155] 2.898440 deo. e eee ee. d. s. V.S., ye s. eth., 50 abs. al. 
16 | 1.084100 OR May)? tS EAR A is eh Theatres, s. org. solv. 
17 | 1.142 134 20514 d, 8. v. sl. s.al., eth, 
18 |1.101% 78-9 soo-200@ «td. | Sure s. ler. 
TO|93, Bas aaa oe Bey I MOe eS hve eae) Meese ere ee sl. s. sl.s s. dil. a. 
8. i. a., al., alk., acet. 
EL GS. ag ete dank erecta 
Suen [voskiscanalkee |" 
DAA|| 5 ise ogee aap = HE Meta ane Ma Beat a i. a iva., alk, 
26 | 2.423 —2H20, 300| ......-... 0.00015 \| ee .. s. a., alk.; i. al. 
27 | 3.98% 191 360 (382) s. d. Ss. s. al., eth., CS2 
28 | 2.63 185 d. : V. 5. Vv.s s. al., CSz 
29 | 1.0346 118.5 140.58 dark tee, s. bz. 
SO eres crc ae vc | ee RI DN ee ae SE. Vrs lM, |GPES 4. | oe vans series oe 
Chil (Ran! Capers 70 d. 150 63.725 y. 8. d. 100 al.; s. alk., acet., 
HNO3 
32 | 3.05 22004atm. | d.>2200 d. ev. d. d. a., al. 
NHs 
SS r Ree ee || ea Saree alt epee teow ets as 3 d. y. sl.s. bz.; 1. al. 
521, | SE ee a iy Seen tain ec Smee oe i. i. 8.4.) 1. al. 
35.| 3.5-.9 2050 2250 000098” | i. vy. sl. s. a., alk. 
36 | 4.00 2050 2250 000098” | i. vy. sl. s. a., alk. 
STi eR ome ioceectae (|| SN tee: cog. Is Soe ME rcrctes s. alk., pet., oil turp. 
38 | 1.0071% 194 314-50 MAAR eee s. al., eth., bz. 
SON srcmtee ercnsrsveweexe) a|| co oe act see | et alaior cistsiew 8s)! PAYS eee s. al., glyc. 
40 | 1.23 265.0." Naser ores Pa Gbit sta l|ereepincs s. al., chl., eth, 
41 | 2.566 1500) seh igs. pte i, i. s. a., alk.; i. al. 
42 | 1.0578; 106 24814 d. d. s. al, 
a en eee 
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No Nema Hoemulat Mol. Crystalline form, color and index 
; | wt. of refraction 
Aluminum 
1 salicylate...........+-- Al(C7HsO3)3....... 438.30] redsh.-wh. powd...........sseeeee 
2| silicate (mullite)........ SAlsOs-29102. 4... . (425.94!) colerhomb anemia.) eeleeeeer 
3 stearatess ik. cen saes:. Al(CisH35O02)3...... 877.36| wh.-yelsh. powd., exist. doubted 
except as basic salt 
4. Ssulfatessare speaks Alo(SO4)3........ 05 349¢12l wh. powd.ls:. «<2... oo eee 
5 i Ree RE Ar ait pi Als(SOx)3°9H20. . ..1°-504:27] monocl. wh., 1.459................ 
6 “ (alunegento)}- ite oO -18H20...| 666.41} monocl. col., 1.474, 1.476, 1.483. .... 
7| sulfide. Be ec WALI Bh an poe ee 150.12} hex. yel., odor HoS, d. moist air..... 
8 thallium sulfate........ ALTS60)> -12H20..| 639.67] cub. oct. col., 1.4976..............- 
9| Ammonia............ ING: Gaeeaere |) SL7203 Heol. gas;, 1:32516-5\lq2 s,s. eee 
Ammonium 
10 ACEALE 5. ion at ee ae eames NHsC2H30o...... T7O8\ whch: HY@s scat eee ek eee 
i aluminum chloride...... NHsCl-AICls.... . 186.:84) wh. cr. ahadete } cord ov tee See 
12 S sulfate.......| NHsAl(SOa)2 ...... | 23¥de) hex. Coll). -eay oan 
i133 a ge .| NHsA1(SO,)2° 458n32|keubs cola 14509...) oe eee 
12H20 5 
14} aminosulfamate.........| NHsNHoSO3...,..) 114.12 
15| metaantimonate........ NH.SbO;-2H20....' 223.83 
16 antimony fluoride...... QNAGsF-SbFs......| 252.84 
17 orthoarsenate. . .| (NHa)3AsO4:3H20..| 247.08 thombs cf... .4cm ea : 
18 orthoarsenate, mono-H. . (NH4)sHAsOs..:..} 176.00) monocel. col., odor NH3............ 
19!  orthoarsenate, di-H..... NHGHoAsSOs oe Fee LOS Ocbetre Coll. ames igs) soe eee 
20| metaarsenite........:.. INGA Os serena 124° 95|"rhombuiprs coll... 22s. eaecmes sree 
21 azide ee ey NHUN3... 0 ane 60°06) Col. pl: a Sieh eoee ct ees eee 
22]  Dbenzenesulfonate....... NHaOsHsO39.. 2. well) 175.20) Ehomban. ger og as ce ene eee 
23 benzoate snnanen eae INU ERC ARO. a 6g 139015) thombncollenncny eee 
24! perborate..............| NHsBOs(or NHs- 76.86) Whachsc. 4 yaaiaece eke eee 
BO3-3H20) (85.87) 
25 tetraborate. . (NH4)oBi07-4H20. «he 2G dic 43 bs shavers ard /onecterererelte seta ae eee 
26| pentaborate (decaborate) IN BaBcOs:4eoOCs sch 27121 a ee ee ee 
27|  pentaborate (decaborate) Oe ue 490236) monocleepeeeentae ete eee 
28]  tetraborate, acid........ NHsHBi07'3H20. .| 228.38] col. er., effl., -NH3...............- 
29))|)  promate..ceeccas ape NHuBrO3. X05... 145708 hex. Col. cert. ace ee 
30 bromidé:oe: 22s cmae INitubEr. ona 97 .96|'cub. col.; sl. hyg.; 1.712%. ..27. 00. 
31 bromoplatinate.........| (NH4)2PtBre...... 710280) cub. red-brick +207 <0 sees See 
32| bromoselenate. . ...| (NHa)oSeBre.. 2... . 504 54 redvoctecr setae an +. -e eee ee 
33] bromostannate. TNCNEMeSnBress 4. |) 684-28] 'eulb: Colas semen tact cee ee eee 
34] calcium arsenate NHsCaAsO4-6H20 .| 305.13} monocl. col. 
35 “¢ phosphate: ..... NHsCaPOs:7H20. .| 279.25} monocl. col... 
36 Garbamates cn. f acs... NHsCOoNH2...... 78.07| rhomb. eol 
37| carbamate acid carbonate] NH:CO2NH»- 157.18 whstotienece cadres «2 3 ee 
NHsHCOs3 
38| carbonate..,.........- (NHa)2CO3-H2O 1142911 koubs col Faas cies ste eee 
39] carbonate, acid (bicar- | NHsHCOs........ 79.06] rhomb. or monocl. col., 1.423, 1.536 
bonate) 1.555 
49] carbonate, sesqui-...... ne COns 27222\rhomb,. posakitesi-1-1.1-1-.e ee 
41 cerium nitrate (ous)... .| 2NHiNO3- 58582] MONOC cnet wae ctr ee 
Ce(NOs)3:4H20 
42 € FERRY (ics) ee 2NH:NOs- 548-26} monocl. yel.-red..................- 
Ce(NOs)4 


a 
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INORGANIC COMPOUNDS (Continued) 
































Solubility in grams per 100 ml of 
No. Sp. gr. or Melting Boiling 
density | point, °C point, °C oe Ht Alcohol, acids, ete. 
| 
tle SSBC SSeS eed ee eer Cai ee ae i. Herero. s. dil. alk.; i. al. 
2| 3.15 GALSIO! Way sea cee OSI Ss Me ley fans oUt ses x have coded naccaeek eee 
Geet dio g ci eaeetete 8) | Reon eae oal|) Seach eee ae 118 oT aie ie |BCPe Aan s. oil. turp., pet., alk.; 
sl. s. al. 
4| 2.71 C050" 5 Row ee ett. 31.3° 98.1100 s. dil. a.; sl. s. al. 
5 1.705~" i = ee ere on ee 8. S. 8. a., alk, 
6 | 1.6917 GMucm). | ee s. i, al. 
7 | 2.0213 1100 SublP550 (No)iid.. 7 ett. a.; i. acet. 
8 | 2.382 913) eh eet ee Ake 19*9 (ess {tn Fe 
9 | .7710° g/l; Iq. —77.7 —33.35 89.99; 7.4100 13.20 al.; s. eth., org. solv. 
0.817-8 62.0 
10 | 1.078 114 d. 148! d, s. al.; sl. s. acet. 
(itil ante e S04. mee Se TED ORR) 1} Soul AMD Hite eR ater va Ih camo eee Ke ns oer a 
H2ezOSK ee, —,. tibep erm el Se. F. apts ey Ak See s. glyc.; i. al. 
13 | 1.64 93.5 —10H20, 1520 c) s. dil. a.3 i. al. 
120 
—12H20 
200 
1?" or ei Rene | EZ echo ea ioe 4 Meets Sie eae Sy PPI Exes. i, al. 
AG Set a ES 2G ae is oul Bre ESS. S TOS NEL... i. al. 
16 Subl. deme.) Weer ree ae LOS SAI AG Pcs. ill satettecscrciesie kinder 
TAH GRONM RR retest § GelosessNIELs Wars ares ie iret raat ttiey ity || oansmen tenceeneacae tire eames 
18 | 1.989 Getta 00a! A Sc Lat. ke digas meee Ew 
19 | 2.3119 5 N20) ce. io 33.74 122.3490). lhe ay, WAN ere toc ae 
PA Reet san citcera| Meee Saeed mcs ee ae V.S. d. .. | sl. s. NHsO; i. al., acet. 
21 | 1.346 | 160 subl. 134; 20.16/100} 27.074/ | 1.06 al.;s. NH; HW eth. 
exp. ce soln. | 100 cc 
soln. 
22 | 1.342 PipEn Wo Wt cok cea om 98 320 19 cold al; i. eth., bz. 
23 | 1.260 198 d. subl. 160 19.6141.5 83.3100 1.635 al.; i, eth. 
GE eee eR 8 Si die Ge: SSRs A USSU Sea Vie cen eet eeetee eee 
OAM tees <0. ray A Re eve mca MME Pale oN co dt CE ND MN Bhs as v= Ie ie cue nares 
aN) Ce ern ce ol ermine Ce Le | ie ie 20338 AAR Re ba kn)lly doryraiso cee. 
tel hie sai meneee Ae L|| PO Ree No A ae 8 9.6 | 
PB Zoe OS. seule scene narctcrt hd) Se ae a SEP PUBS RE E es su eo PPR ne oes spo 
ON ra acer tones C4 Om PT |. ARAN Oe v.8. v.S. sl. s. al. 
30 | 2.429 subl. 542 235 vac 59.89 145.61 | s. al., acet., eth., NHs 
31 | 4.265% kdb Te Lah LSIe ee 0.409; OLSBLOB TS | > Faye cen Re scp 
0.5920 
)i| SEPA) et Al) es ae ule Saas Ses d. d. sl. s. eth 
33 | 3.50 vo AE OMTOO AOL F. ViciSig = @ RRR, Flic ca OR 
34 | 1.90515 di 180 ae sill PEE, 0.02 8. s. NH:Cl; i. NHsOH 
35 | 1.56115 Chee THe & ie d. 8.3. 
Btls Soe ae east subl.GO peg |store. v.s d. v. s. NHsOH; sl. s. al.; 
i: acet. 
CHA ais gl eee ‘eubl... fy ten setsBebake 25180 ee lee ee eee ye 
OSH E recat MES SSS Mees seal akeve-che 10015 d. i. al., CS, NHs 
39 | 1.58 107.5, subl. 11.99 d. i. al., acet. 
(d. 36-60) 
Z| crecanee a On) Bie ilite re ne oe ey 2015 d. sl. s. al 
41 a (ft re ey" br eens 5 31820 WT REESE ce den cael OF 
CO Nee c OReiemeo A Aas Syrian .--- | 142,65 | 232.90 sl. s. HNOs; s. al. 
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PHYSICAL CONSTANTS OF 

















No Nannie Formula Mol. Crystalline form, color and index 
5 wt. of refraction 
Ammonium 
1| cerium sulfate (ous)... .| (NH4)2SO«° SAA 7A monocl anne tee ee 
Ce2(SO4)3°8H20 
2 chloratess sae smstsicta > NHiACIO3......<.<- 101.50] monocl. need. col ...........-- 
3 perchlorate............ INA CIOKs pear 117.50] rhomb. col., 1.482. 
4 chloride (sal ammoniac) .} NH«Cl............ 53.50] cub. col. 1.642 . 
5 chloroaurate,..........- INEAUCl nee 357.07| rhomb. or monocl. ‘yel.. od oe 
6 ee ne oketri (NHsAuCls)4°5H20 11518 .35 mongel yel2ic54.: & Po eee 
7 chlorogallate........... NEZGaG@li= sees 229)59) Wh. Cr: 2. ctucinty: witless eee 
8| chloroiridate..........-. (NH4)oIrCle....... 441.92 ae red I Shc. -aeeeeos 
9| chloroiridite........... (NHa)slrCle-134. 20 | 486.99] grn.-br........-.--2----se scence 
10| chloropalladate......... (NH4)2PdCls...... 355).52]|\culbs xed=bry aceite ei sel eines 
11 chloropalladite......... (NHa4)2PdCla..!... 284.61 eee OLIVE QINii.< 0 sis ag eo 
12 chloroplatinate......... (NH4)oPtCle....... 444 05|"Gub. yell... Mau: oc. ..n5s 2 memes 
13] chloroplatinite......... (NHa)2PtCla....... 373.14 Rant red: (tetr:))...7. 10 1 eee eee 
14}  chloroplumbate........ (NHs)2PbCle. ..... 456208) cubs yel.citediecis so. «+ me ete ereetee 
15 chlorostannate......... (NHa)2SnCle....... 367/252) Cubs WH..nescoeenioe se eteeeeion 
16 chromate. ...<.0.2-2506 (NIE) 2@r Oa arate 152/09) monocl. yel. .322.. ..2<. cae eee 
17 dichromate............ (NH4)2Cr207....... 952) 10\smonecl nora. .neniaienenene eee i 
18 perchromate..... .. .. (NH4)3sCrOs....... 23413] cub. red-br.)..c4. . . 0200s neem 
19 chromium sulfate (ic)...| (NH4)Cr(SOa)2° 478.36] cub. grn. or vit., 1.4842............ 
12H,O 
20| citrate, tri- (tert.)...... (NHa)3CseHs07..... 243 29) wh. crz, deliq..). «smi. «cise sete 
21 #61 di='(sees) rectecien (NH4)2HCeHs07. ..} 226.19] wh. gran. or powd...........-.-.06 
22 cobalt chloride (ous)....| NHiCl-CoCls:6H20} 291.45} red., deliq................-2-020ee 
23 cobalt orthophosphate NHuCoPOs-H20...| 190.02] vit. cr. powd................--2 000 
ous 
24 cobalt sulfate (ous)..... Ee oso 395.24] monocl. ruby-red, 1.490, 1.495, 1.503 
6H2! 
25 copper chloride (ic)... . 2NH3Cl-CuCle- 277.51] tetr. blue, 1.744, 1.724...........6. 
2He! 
26 “ jodide (ous)... .. NHaI-Cul-H2O....| 353.47] rhomb. pl...............0..ee ever 
OR cyanatezs. assesses aba BEE eels 60.06) whiors.ancaacucsue. uses eeeene 
Oil Cyanide shia] NEG Niner einer 44.06] cub: Col... cacme «20+ + seat nee eee 
29! cyanoaurate........... NH AN Ce HO] (387.33) Cols pl cc.sinvelscere s\s-osre 8 ate ete ocean 
30| cyanoaurite............ NHsAu(CN)e...... 267-28] cub: Colo... o-aeem> ee See eee nee 
31] cyanoplatinite.......... (NH) .PuUCN)« 353).40|\ vel. ers. 2a. canoe eee ee 
2 
32| ethyl sulfate........... NHuCoHs80s...... 143.16} col. te sl. yelsh. hyg. cr... 0.020.205 
33 ferricyanide. . Moe ciGNHoske(GN)es..2 1200-07) med. Cratstcetscss\sc ees eee 
34 ferrocyanide. . Bra Ggssace ann PAO 338.16 Pont yel., turns bl. in air........ 
2' 
35 HMUOPORAtC soie)00 cece « INEGB ieee 104.86] rhomb;) pr.i.<ec ce. +: + oes 
36] ‘fluogallates ite... (NHa4)sGaFs....... 237S4| wh. oct.icre.to.. .: >. - 9. eeeeeeneee 
37] fluogermanate.......... (NH,)oGeFs....... 222.14} col. hex. pr. and bipyr.; 1.428, 1.425. 
38  fluometaphosphate...... NHuPFs... 163:.06) Gols ples ster necks oie nat oversee tareeasets 
39 ss , die, .| NHsPO2F: 119/06] coll, rhombic.ne-.- oe eee ete 
40] fluoride se@eesteae csc ees NHA&F.... 37.04} hex. col., me 1.315% . eet eP 
41| fluoride, acid........... NHuHF2.......... 57.05] rhomb. or tetr., deliq.............. 
42 a (crypto- (NHa)oSiFs........ 178.14] cub. or hex., col., 1.370............ 
alite 
431 fluotitanate............ (NHs)eTiFs....... 19798) hoxrcsipr cc cmeeines --/-10 v1 sores 
44] fluozirconate........... (NHa)oZrls.......| 241.30) rhomb., hex..............--.--2» 
45 eee (NH4)sZrFv........ DIRTSAlicolscubsilss4oane renee eee eee teee 
‘AG )|\@etormate. nec aee NH:CHO:........ 63.06] monocl. wh., deliq.............-.-- 
LE Se 


INORGANIC COMPOUNDS (Continued) 












































Solubility in grams per 100 ml of 
No. 0 gr. or pence pas ae = 
ensity point, °* point, ° ol ot : 
Eee ‘cater Alcohol, acids, etc. 
1 | 2.523 —6H20, 100;| ..... anh. 120590} 1 Pree ee ee Len 
—8H:20, 150 5.3322; 
3.2940 
Vii eescitra eoct ae CxXpe LOZ ewes v.s. VAS: sl. s. al. 
Seon we ae re tre esa 10.74° 42.5485 s. acet.; sl. s. al. 
4 | 1.527 SUIS SSS! "oe aaeeace 29.70 75.8100 0.619 al.; s. NHs 
(Bll 56 oc CER eS Eee Noo Aare an Ron eeen aber, SS 0s Meal ll eyes sl. s. al. 
ih | Aosta eee —5H20, 100 eR et ahd BER s. al. 
Jf ae Se 275 v.S. V.S. s. al.; i. pet. eth. 
8 | 2.856 Ce Fy Nee tod 5569; 43880 s. HCl; 1. al. 
6914 
Cie enes. sh | Fee ey eee te hse gee SB ae A Fora MPR ere te eta isis aed Me 
10 | 2.418 No” arin Bsceetee ee LER lle een Mg Meeteesets Sener Sensie apes pes 
149) 2:17 pee ae ae eee ts Ass ed: oll erat eae 1. al: 
12 | 3.065 (ile. =. Grew ey, eee ae .299; 6720 | 3.37100 .005 al.; i. eth., c. HCl 
13 | 2.936 ee er! Poe hoe. ES sy BH i, al. 
14 | 2.925 G20 4 Ree 52 sl. s. d. 8. a. 
15 | 2.4 Cle ‘eee Ree eece ae 33145 eS |) luca once reves at ove teas) 
16 | 1.9112 Gi a ost Sees. 40.530 d. sl. s. NHs, acet.; i. al. 
17 | 2.15% Cmts Fl Portege 30.815 8930 s. al.; i. acet. 
Si eee, o3 d. 40 exp. 50 sl. s. d. sl. s. NH3;i. al., eth. 
19 | 1.72 945 OHoO hh heat coe ae 21.225 32.810; s. al., dil. a. 
100 grn. at 
70 
° COIN) em See sr dae OM ee See se v.s d. i. al., eth., acet. 
OAT SR REE cl scry cece Ricard Me mere ae Ves oman ces sl. s. al. 
P77 dle cr, gto cartes citi Be CRORE tain (Neco Pare te v.s LOK be Bae tS circa rom tceipicesee cere chs 
PEN 5 Ie ae 2 bh One Ree A -| APN Bi ee he Ok See S. a. 
EI Sere | BP Piste ee ey tects es 20.520 45,480 i. al. 
25 | 1.993 ESL Pr Tey ae Le 33.80 99.380 8. a., al.; sl. s. NH3 
OX: 8 Sneaker ge I Bas cee Ee d. d. s. NHI 
DTN csieasen noe 80) Perr Ct maa tac Wa.8: d. sl. s. al.; i. eth. 
28 | 1.02100 g/1 d. 36 subl. 40 Vv. 8. d. v. s. al, 
DOr Tale fesyarsis m= sisi ccve 200K we) Rises. Sts) nd A ee v.s. al.; i, eth. 
OO) Pete os rc 4 ae GR100 2" Solteeecages Vv. 8. v.S. s. al.; i. et! 
DNR AL os Sta. tT hemincee cten  be re eae a gt PO EEN ef aiale of ak orcs aco = a Sve ere wie Neal hes 
Bollea Side ms, Sates 99 Ja mtn eas Ra bv a ts tae AAS enc det ee dere, 
SSIS eae naa eae d. eRe nip oo Peat Meme ghee COE ee 
Dall ieee and neers d. s. d. is als 
35 | 1.8517 BUDE Pee wen Rese vsti tae 2516 95100 s. al. 
30) | ee awe oe cee ele eee ome d.>250— Slat. ho PER eee | Ph meen eetey tee cies pee 
GaF3 
Sg AS al tee Ree a thai) 28-45. i, al., meth, al, 
38 | 2.18038 dai heeelll| CE 8. s. s. al., acet. 
DOU nesters picts fore 2187 hal Roca ae 8. s. s. al., acet. 
40 | 1.315 BUD ees dl ae Sas v.8 ds s. al.; i. NH3 
41 | liq. 1.215 SUD Es eae v.S. v.58. sl. s. al. 
42 | 2.01 BaD ea) phe aes 18.617 55.5100 sl. s. al.; i. acet. 
SB ran rcs ees Cine 2 ae jieror ands a5 ds s. i, al., eth. 
AANA GS | WETO TD lthsd seo. ul eee oA. oe Al ered ccd, meer Re eereaers-sielers aed 
ABN cena (dette Sees Ste atl Be Notes cs nt een ee See ese aac acemenar ain 
46 | 1.266 116 d. 180 102° 53 180 s. al., NH3 
peein eee 





PHYSICAL CONSTANTS OF 














No. Name Roemcl a Mol. Crystalline form, color and index 
e wt. of refraction 
Ammonium 
1| gallium sulfate......... Reds 496.07] cub. oct. col., 1.4684...... 
2h) Shy droxidesereereeet ee NH;sOH 35.05] in soln. only at ord. temp. 
3: jodate:... S:ee aasereee: NHalO3...........}| 192.96] rhomb. or monocl............ 
4 metaperiodate.......... INST OM tea en ete lee 08296) tetr. Colusa sei ae 
5 iodide Pe eaeeee eal Nal... sn eee 144596! cubseol. hye 1.70125 
6| iridium sulfate......... Needs: 619.46) yeljred..e o)8.5 3.0.55 ee 
7 iron oxalate (ic)........ EE rane Be bh eee monoel ern’ 4 4-21.20 2 eee 
8 “sulfate (ous)....... eee 392.14] monocl. grn., 1.487, 1.492, 1.499. ._. 
9 ee Sree) merase NELFe(S00. 482.19] cub. oct., vlt.; effl., 1.4854.......... 
UOliee lnctatesen ere sse rice ns NHiC3Hs03....... 107.11) col. SEE: syrupy lid... eee 
iii) Waurate; acidtyaa cee cc: AE a Crs= || 417.66) whiisld.ta4- 425. 00. eee 
12 magnesium arsenate. . _| NHiMeAsOs-6H20 289,31 tetr: col., 1.608 0.0.02.) ae 
13 carbonate. . =| Oe at Ore Oe 252'.40| whe esc i osame cee oe 
2! 
14 ws chloride. .... NHsCl-MgCle:6H20} 256.83} rhomb., doub. pyram. deliq. . s 
15 ie chromate. ..| (NH4)2CrOs-Mg- 400.52} monocl. yel., 1.636, 1.637, 1. 653..... 
Cr0O4:6H2O 
16 cs phosphate | NHsMgPOs-6H20..| 245.48} rhomb. col., 1.495, 1.496, 1.504; 
(guanite, struvite) NHz3 on exposure 
17| magnesium sulfate (NH4)2SO4-MgSO.: | 360.62! monocl. col., 1.472, 1.478, 1.479. ... 
(boussingaultite) 6H20 
18| J-malate, acid.......... NHsHCsHi0;..... 151712|\rhombs colls.-e) se ee 
19 permanganate.......... NHsMn0Os........ 136.97) thombs.-2 2 eae) eee 
20 manganese preps ede) NEU@MnPO;-Hs@:..|| 186.01) why crs... ose ee eee eee 
21 sulfate (ous). ee OnhineO 391.23) monocl. pa. red, 1.480, 1.484, 1.491. _ 
6H» 
22 moly bdaverameeenve rf. .1c (NHa)2MoO,...... 196.03} monoel: pr: coly.....:....5. ee eee 
23 molybdate (com'l). bese variable. seca eee monocl. col.-yelsh.............. : 
24 molybdenum oxychloride] (NHi)2MoOCl;....| 325.32) rhomb. br.-red...................- 
25 molybdotellurate....... 3(NH3)20-TeOs- 1321-67), colyrhombs sg)... 05. ons 
6Mo03-7H20 
26 Ce is. Babe 8(NHas)20-2TeO3 1551.32} col. monocl..................... 
6Mo03-10H20 
27 myristate, acid......... N Ee ers 473° 77) whs Sid. a. .@e 0.06 ona ee 
SONS 2 shel diaiesaialees tn! oh 
2 nickel chloride......... NH,Cl-NiClo-6H2O | 291.20} monocl. grn., deliq............. .. 
29 nickel sulfate.....-..5-. SEU 394.99] monocl. dk. bl.-grn, 1.495, 1.501. 
6H2' A 
30 TiLbTate oe eran eee ante as NEGNOsS ee eee oe 80.05) rhomb. col. (monocl. > 32.1°)...... 
31 THGTILG a Meee lorsteic Backes NHsNOz.. 64.05) (-wh.-yelsh:.cr, 0 2:c., one 
32") oleatejtacid.cu.a. oc. NHsCisHss0 Cis! | 581 /94l whi powd-ceegsa.. 1. ne 
33 oxalate: saat eetoe ts (NH,)2C204-H2O.. .| 142.12] rhomb. col., 1.439, 1.546, 1.594... .. 
34 oxalate, acid (binoxalate)| NHsHC204-H2O...| 125.08] rhomb. col....................--. 
35| palmitate, acid......... igs iwene 529 .87| yelsh. soapy mass or yel. powd. ... 
1614 32U2 
36| hypophosphate......... (NH4)2H2Po0s.. .. . 196.14 te cos om 2 N chia foib/e.e 0 6 ca 
37 orthophosphate, mono-H | (NH4)2HPOs...... 1322111) monoclsicolinees 11. oe eee 
38 & , di-HL; .. | NAgHePOs..... 5. ..| 115.08) tetr: col., 1.525, 1.479... .2t eee 
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INORGANIC COMPOUNDS (Continued) 








No. Sp. gr. or Melting Boiling 
‘i density point, °C point, °C 
| 
= | 
Ua leery ya" I eee A cs cy (ie ee ee 
20) elses eer = a Oe e959. 
3 | 3.2092! GQSbO me well cece tee 
4 | 3.05615 CxDi , Wal Ree 
5 | 2.514 subl. 551 220 vac. 
(ll) 0 Sees 10 Gea ahaa) EFAS he; 
7| 1.78 Oba Kites 9 Gi aera ae 
8 | 1.864 daa See Se... 
9 | 170 230 —12H20, 
230 
DOH TT Gee A tac oe ctb all ee ee ts 
1 er ae 75 d. 
12 | 1.93215 CMe sheviedll ot: 2528S: 
tS || Ree een 2 Ped PT Pie acre eee! HRS 
14 | 1.456 Che ee wt es ae eee 
15 | 1.84 Cha) Me vero 
16-) 1.711-.715 (CR We | Pek oe Lee en 
17 41.723 > 120: lesen OT A sk 
18} 1.5 161 d. 
19 | 2.208 exp; , WOU ee 
ON eerie oais Giles wrescrverey || Reece nee hee 
BAL AUSSI) © SET eerie bee ca in cane ee ae 
22 | 2.27 Che en Ee Aieek es 
23 | 2.498 Che ae erie, ne ee 
CAM EATOUS Ny Ce de. Eto ee: = 
25) 2.78 550 d. d. 
DDH eR 5 fej ccs: 550 d. d. 
LA eee tase cia et sore 75-90 d. 
PO GY te UN I". Deco ne Rise |e tore 5 ea 
BON NO etre pee ce. My eal sais NS tite Meal Meee ae Se 
30 | 1.72525 169.6 d. 210 
31 | 1.69 eo tp ae bean ee Re 
SUA me eee TS dca iW I Ss: 
33 | 1.50 (a oe me ae Sf ae 
34 | 1.556. Fer ins mail Bees 
BL has § fee ee >100° d. 
SO iKs oeekarrartsy Sh Ree emma Ls PRE 
37 | 1.619 d. d. 
Oo AOS sae RPE aca kame cere 

















Solubility in grams per 100 ml of 

















woe, ot Alcohol, acids, ete. 
30.92504 Bl Bes... 00864 70% al. 
BE Pe el PRCA te so eee ith iaacier ea 
2.615 Ue ee OP rahe catic mete 
2710 es Pe das .ay |), coe Mee eta dee s se ae 
154.29 250.3100 |v. s. al., acet., NH3; sl. 
s. et 
53 Pema ee aos ll crete tomas ot Be 
42.70 Bp RASS dec on cae tee ae 
26.920 73.050 i. al. 
12425 400100 s. dil, a.; 1. al. 
COR clk ae! lly Seetstacse cal, 
s. 8. 4.87 al.; sl. s. eth., acet. 
0.0382 0.02480 sh agisal: 
Ss. vate asjdaals 
16:7ce ue PRES ce: ll eee Cease 
v.S. Vases || octet on hares 2246 
0.02319; |.0.01959 | v. s. dil. a.5 s. a.; i. al 
0.05220 
17.68° ESOS 00 | eee ied ae tiaboeey coo oe 
BEANE JA ss, 5 8 One meee acts cole oeease 
7.915 dee. | ueheodit pesiteds coho 
0.0031 0.05 i. al., NH4 salts 
51.326 Waist | © | be ieherderandih.< sats 
s. (d.) d. s.a.; 1. al., NH3, SOx, acet. 
40 d, s.a., alk. 
BY Git eet PETE cn. ll eo eee ei tae 
s. eS Clk PN MEARE Lice) nee eae 
s. SMM Ei Wi leocgsacits saps reese aes aie 
sl. s SE s. al.; i. &. eth. 
v.58. Vv. 5. Se SNH TRE 8: 3 
10.420 3080 s. (NH4)280u; i. al. 
118.39 8711007" 3.820 al., 17.120 meth. al.; 
s. acet., NHs 
aS d. s. al.; 1.eth. 
sf s. 31°, 805, 4710 al., 13.315 
_ eth. 
2.549; 11.859; i. NH; 
4,016.8 34.8 j 
Se oe ipl eee i. eth., bz. 
sl. s Se 5.0, 8.805 al.; 0.2318 eth. 
42.90; | 106.0%  Jical, acct. 
57.5 
22.79 173.2100 | 1, acet. 
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PHYSICAL CONSTANTS O¥ 
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Name ormuls Mol. | Crystalline form, color and index 
wt. of refraction 
Ammonium 
hypophosphite......... NHHePO2-4..:...| 83-08) rhomb. tablice...-.-.-- eee 
orthophosphite, di-H....| NHsH2PO3........ 99).08i| monoclcol.;pr-... 02.0 en eee 
phosphomolybdate (NHa)s{P(Mos- 1876 15Chiyeli powdl cs .o. sos cue ceeee eee 
(molybdiphosphate) Oro) 4] 
phosphotungstate...... CE Gre $022):26)\ white..<cte nc. c- on ake nee 
5H2 
picramate NHsCsHsN30s..... 216.16] redsh.-br. cr. powd..............-. 
picrate. _.| NHuCsHaNs3Oy7.:...| 246.14] rhomb. red or yel.........:s:.50.. 
praseodymium sulfate...} (NHs)2SO«-Pro- 846520) orc Fo cncacs em gic sos cet) ee 
(SOx)s-SH2O 
propionates..2) e441 NHsCs3Hs0Os2. . . O11) pr. deliq:........3.. casas eee 
d-saccharate, acid. ..... NHuHCsHsOs......| 227.17| need. or monocl. pr................ 
salicylate.............. NH:C7HsOs.......| 155.15) monocl. col 
Selenate. ace ac eh ce. (NHa)2SeOu...... . 179.04) monocl. col., 
pelonide: qo 0. sane acs (NINO) sSeuemeacee LIS 04) br i ..: ies atone a ae 
stearate, acid.......... a cae -Cis $85.98 Whi. CP. .4.<208 c0fh oo nee 
SUCCIRALG sco ee cst (Na) sCaHuOue 5. =.) 152005) Ol. (rs acres ce nsiers cetera 
sulfate (mascagnite)....| (NHa)2SOs........ 132.14 aha, col., 1.521, 1.523; 1.533. .... 
peroxydisulfate. . _.| (NH4)2820s........| 228.20] monocl. col., 1 498, 1.5602;/1.587 an 
sulfate, acid (bisulfate) . ENBUHSO%,. 008-0 ol 115 Dillmhombs 0% oe5e ae ee 
sulfide, mono-. DCN) pStee eee 68). 14) col. syellsicr:, hygis.. Sate eereeinee 
sulfide, hydro-. ee NBUHS.. es. 111) rhomb: whee). = 22a. eee 
Bulhite series ics net are (NH,)2S03-H20.. 134516) monoclcol.s.e..csuee eee nee 
sulfite, acid (bisulfite)... .| NH«HSO3. , |) 99). 22) hexs priv.c..ccc docks cates see 
di tartwave ser, ce - bys. (NHy)2CsHs0s. . eae 184.15] monocl. col.; d, w 1.55, 6 1.581...... 
dl- tel een cri Mie Ae NHuHCsHa0s. ...- 167.12) monocl. pr. col., 1.519, 1.561, 1.591. 
tellurate. . .| (NHa)2TeOs...... 297 6Olewhs DOW. «cc ser em oeraete semen 
elluribeses «ave : sacs sole (NH4)2TeOs.......| 211.69 Le in clusters)... ..-. «--cereemee 
thallium chloride....... A See 50729) COleo.icciyic Oe es0..0a eee 
2H! 
thioantimenate......... Eee ee 376019\yels praccaaros. 6. oo ee 
thiocarbonate.......... NHa)2CS3........ 144 97) yells Or cc. 24.0 agcc.c «arate etapa 
thiocyanate............] NHsSCN......... 76.12| monocl. col., deliq................. 
dathionaten mans: e cer: © ee 2206-3 906. 21 |:monoel.. acsd cect. << ones eee cee 
thiosulfate ............ (NH4)28203....... 148: 20) monoel..colls. 4. 0.0.6 cnn ave 
titanium oxalate, basic. . Rec 904\ 04] wh. Cre MASS See ce) ce sete 
uranyl carbonate....... OR GRU 2 658; 29|smonocl.: yell. cate. aap celta 
3° 2! 
valerahess. any vcee eee cleus NHiCsHsO2....... 119.16} col. or wh. cr.; disg. odor 
metavanadate.........- NHjV03.) ce ateec. 116.99} col. er., wh. -yelsh 
~ vanadium sulfate....... NH:V(SOs)2"12H20} 477.30} red to blue... soa. ...o oe 
vine sulfate. .........° See -ZnSO4-: | 401.68] monocl. wh., 1.489, 1.493, 1.499..... 
Antimonic acid,ortho- Sb Ogeetee et USS 7S8li wh. pow sac cse csi wetter 
, pyro-| HaSbeO7.........- 359) 55l\ powds. 222 caesacss occa eee 
ss eM meta=| HOBOS. vce sory «| LUOe 77) WAs DOW 2s 05 cts ene gc mariage eee 
Anti- 
monious acid, ortho-| HsSbO3........... 172278) whs AMOPrs\aceres. +. cos). tea eer 
, meta-| HSbO2 154. 77 Wore svelte osasnlerexe acasts vests (<1) 10 alter ae 
Antimony Sb.. 121 .'74| hex. silty. whymet. ©... +. qeeeevnaee 
bromide, tri-..........- SbBrsnataecsn rik: 361.51) rhomb: eolleseeh cara crete ante 
onlorides tri (butter ofp Cleteeer ie eer 928,13) shomb. cols deli <. «scents 
chloride, penta-........ SING) Cima ee ae oe 299.05] liq. or monocl. wh., 1.601%......... 
fluoride, tri-..........- SDR sn.202: cosas P7BATB|POCbE oss.0:2 crsstennelalarsy>y>.2, 4] es ee Reeeee 
©. pentars ee. SDB barmias seceree 216.76] oily, col. ee Rem iticc circ Sie 


INORGANIC COMPOUNDS (Continued) 



































Solubility in grams per 100 ml of 
No. BP: gr. or Nene Se es . 
ensity point, ° point, 0 ot . 
water water Alcehol, acids, etc. 
1) 2.515 200 d. 240 8. s. s. al., NH; i. acet. 
PAS ees aac OO Tee 123 d. 145 171° Vv. 8. rials 
Cul) eetaeue ence a re ecencc. a. sl.iste =“ "\falea, s. alk.; i. al., HNOs 
el csortyin sc. OSES MRCS RRS EE | fe eae sl. s. sl. s. ste Se eras te ence e 
ON Pee sais ee ae rae ||| Seahaecmetcs Seg » lptckecrrs s. al. 
6 | 2.719 d. exp. 423 1.12 3. sl. s. al. 
7 | 2.53116-5 —8H20,170}] ...... SSSI O SY Ale sc oete ORG os Soba s ence ee 
8 | 1.10825 45) es iL ere tee. Voi Bi me Ml perenne ae s. al., ac. a. 
CMe ce. || Necmtotitn | Gee crane 1.2215 --- | 24.35100 |i. c. al.; s. h. al. 
LOND ees eee subl. 111% --* | y.s. 28.875 al. 
2.194 d. Fae Tee tT i. al., NHs, acet. 
nee ce, all\ in Sepdocme b s. Saeed LEGER OEE AES ol Bee 
ASIIMEMM AN. oi 110 d. s. Visser dere 0.325 al., 0.1925 eth., 0.0825 
acet. 
A eer ete. erence Sccuearce | Bs ek elipeokr ane Shale 
15 | 1.769 UslOOT ee al eeeceeenc 70. . 76 | 103.8100 |i. al., NHs, acet. 
16 | 1.982 lO ee ee ere ee 58. Wolo MUNN Is i anspeacecc” encraa is tee. 
17 | 1.78 AG Oe gl Cash ce i00 Vv. 3. sl. s. al.; i. acet. 
ASiimeerne dye ee Zl cman d. v. s. NH3; s. al. 
LONDEN... cee 118°d. subl. 138.19 d. s. al. 
20 | 1.4125 d. subl. 150 32.40 60.4100 d. | sl. s. al.; i. acet. 
Dah. eae See ae Ci Ee ie ne Spear 267° C2080 || eee te Neen err rents 
22 | 1.601 de oe ee oe, 6.315 d. sl. s. al. 
23 | 1.636 (6 a. we dimmmacnes he sel atts 120 8. s.a., alk.; i. al 
PERS OUTS OzdeeN ds 6 el Be Ss. s io ale;s; dil, 
Pa iis. c SESE EE HR ee eee ee ee i i s. alk., acids, al 
PAE SE) al lade le cit eal great recente ae BE OR cic, I coteguteanant fetes sate, stetere pint ceore 
Yap || 22 Ce eReeaeaee CY fe ee ec 71.20 d. i. al. 
DAN. corres rp ere SUD) ae eee cements fe Vv. S. d. sl. s. al., eth. 
29 | 1.805 149.6 d. 170 A v.S8, s. al., NHs, acet. 
1651 
30 | 1.704 Ca Dt el Rall lies Bets Se oe 1359 v. 8. i, al. 
SUE ere ae Ce Gt veal, Ae a ae Tose a leat. sl. s. acet.; i. al. 
SOAP rete Nl nectar tcae inate se = 5 A ay oa WO See BEERS OLORe LOR ees SAnBOr 
33 | 2.773 d. 100 beers See asst d. s. (NH4)2CO3, aq. SO2 
aM ear ge reas Ce emacs, Peet Bf cee aed tee eo te s. al., eth. 
35 | 2.326 (3 Bi atlas te re 0.5215 6.959 d. |i. al., eth., NH4Cl 
36 | 1.687 eMail ila TA theta 7 eter DB 4570 a Hl terace evater ss || metaadens ay ec cerovere: sisutenaisiotoey 
37 | 1.931 (1 Ci ati | [ae BP Relating fe anh. 7° eins 4.290) Weer ceeterecete lea ctetsyaisis sisi 
38 | 6.6 Co (8) Dagar iks. 2 aA sl. s. sl. s. s. KOH 
Bo lek aan ince aoe Ho), 200s apes setae sl. s. sl. si s. alk. 
40 | 6.6 (3 | aon | aes ensbrhere ae sl. s. sl. s. s. a., KOH; i. acet. 
41 : 
Sanne d. ssp cult i i. al. 
eee Sere ere OS |) aarent rete: 1. i i. al. 
43 | 6.68425 630 1380 i = ine s. h. conc. H2SOu, aq. reg. 
44 | 4.14823 96.6 _ | 280 d. d. 8. ee HBr, CS2, NH3, 
: a 
45 | 3.1402 73.4 | 223 601.6° 20 80 srall, HG, tart. a., CS2 
46 | liq. 2.336 2.8 140; 9230 d. d. s. HCl, tart. a. 
47 | 4.37929 292 “| subl. 384.79 563.630 i. NH3 
48 | liq. 2.9923 7.0 149.5 Boo  Sereres thei s. KF 
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No Nene Rormula Mol. Crystalline form, color and index 
nae, wt. of refraction 
Antimony 
1 hydride (stibine)....... ShHssccccnencdae | L24&78i col. eas), -prsvecte «12 cele aeeeemneen 
2 jodidew ttisseezeee es a - «|| ODisuee ceerac ee =i| 002-02) tris monocl. red; rhomb. yel .....- 
3 Se penitarccicierre ce «|| OVS terrors si fayor- = 756.36) DE. ce date « cei s oracle 
4} -mercaptoacetamide SncesiiNOS)s pct 8O2) 22) wher... aga oe oo 
(thioglycolamide) 
5 oxide, tri- (senarmontite)| Sb2O3......--.-...| 291.52] cub. Whi, 2vO8Titisa. os ccce ore enaeme 
6 “ _ tri-(valentinite)..| Sb2Oz.........-... 291.52] rhomb. col., 2.18, 2.85, 2.35........ 
7 “ tetra- (cervantite) | SbeOs..... 307.52] wh. powd. nD = 2.00. ............ 
8 MeN Gam gpa es: Sb2Os...2- 32352 yellowd 2 onaeee eee 
9 oxychloride (ous).......| SbOCl... 173.22] monoel WH.t)..)..... 105+ eee 
10 se (ous) col. mixt. SbOCl & SbeO3.......... 
11 sf (G0) ee ere yel., exist. doubtful: (222.2 -seore 
12 selenide, tri-.........-- QUAY! OF viens: «tiene ee ee 
13 sulfate (ous)........-.. wh: powd.dclidi:. ... .c-) ete 
14 sulfide, tri- (stibnite)....| SbeS rhomb. blk.-or. red, 3.194, 4.046 
4.303 
15 eT DOMGArs cadens 3.82) or.-yel. powd 
16\|| “d-tartrate. 02.1... ...0--< AGATE 3°6H20 | 795.88] wh. cr. powd 
47 telluride, tri-........... Pie Wks eae ti 626 '35i (gray accdcrs sosbe > oss er 
18 Antimonyl sulfate . (SbO)2804........ S71 BS] Whilsilensscten fonts cess ele eee 
19 , basics... ~Gb0)S0% She(OH) 4! 683: 13}wh. cee. =r eee 
QOWATC OMEN 9 9) lcAtmjaetacert etre. 391.944} cols imert gaslacy ose eee 
21 Arsenic (black eryst.) ..| Ass........-...---| 299.64] hex. silv. gray-blk. met. J jaeeenme 
22 (black amor.)...| Ass.......-.--.--.| 299.64] amor. bik...............--..-+04- 
23 by Gyellow)\cas4...clGASane sere een mre - 299.64) cub. yelinacec see 2:0 aoe eee ame 
24 Arsenic acid, ortho-. . | BeAsOe 3H20..... 150.94) wh. translu. er.; hyg......2....0.... 
25 , pyro-.. Sey ee Bante 265, 85\ col. ers.ch i elbes sea, se eee 
26 “ «© ‘meta-...| HAsO3....220..+--||l23.02) Wh. G0. eyqer se <2 <=) 
Arsenic 
27 bromide, tri- NSB gn asc sl: 314.66) pr., col.-yelsh.; hyg................ 
28 chiotidestrizmess oo. 4..| AsCle:.. 2-4-2) U8128 oily liq. or need..nr = 1.6214 ..1.- 
29| chloride, penta-........ AsCles Nee eee ee 252220hcolsexistqueste... «\1.-1-rtar etree 
30 fluoride, trie tea AsFs3... Fall 181..90) Olly Westies one ee 
31 TN ee un PASEES Boho sacks ctoeeg ere 169.91) gas, Colfh. 4. c.0 es. 0eet eee 
32 hydride. SOG)... cacteo INSo Hoe ccs he ne 151084 brownspowd secret teeta 
33 trie (arsine) meee pASs an. eee 77..98\"' eas, COL as.ccr aaa 2 shee Re ee 
34 iodide, aie ee he Malo: tec eo oe 828).75)! red! DEA Steaua atin ete tenn UR eenneneaeae 
35 Fae Ny ote so eS Ce NG Os Sais. 455.67) hex., Ted... 0. s+ 1225 oe ee 
36 2 IER Soogocace (AGS emer s aartrie 709.51] exist. quest. Mba an ose Girt 
37 oxide, ‘tri- (arsenolite) .. .| As2Os 197.82) col. cub. or fibrous, 1.755.......... 
38 « | tri- (claudetite)...| AseO3...........-.. 197.82] monocl. col., 1.871, 1.92, 2.01....... 
39 oes stri-unl (ATMO AMOLPAS3 Ogee eater 197.82] amor. or vitreous. ......0....0..6. 
vitreous) 
40| oxide, penta-........... AsoOs.. 299: 82|amori Whe secs: a2 ashe eee 
41| oxychloride (ous).......| AsOCI............ 126.377| brownish, -..ec0-2% 9 0. aera 
42| phosphide, mono-...... ASP tse semen ees 105293) brared powders... «0a 
43 selenide, tri-........... AS0Ses\i.5 seen 3861.70) ‘bra Ors 230s) os ae eee 
44 sulfide, di- (or mono-) AseSe (or AsS)..... 213.94] monocl. red-br., 2.46, 2.59, 2.61... .. 
(realgar) (|106.97) 


a 





INORGANIC COMPOUNDS (Continued) 



































] Solubility in grams per 100 ml of 
Wo. oe gr. or Meltne Bone fon | - 
ensity point, ° point, © 0) ot . 
seater iar Alcohol, acids, ete. 
1 | liq. 2.2672; —88 —17 20 cm# 4 cm’ 1500 em? al., 2500 em CSz 
5.30° g/l 
2 | mon. 4.76822 167 401 d. d. ane HCl, KI, al., acet., 
Calle A ay Mem ge 2 nce Ou fey 1 WEEE... || ec a omen mes er: © 
2 Mee eae 139) olde ee. 200) eH Raets20- sl. s. al.; i. eth. 
5 | 5.2 656 1550, subl. | v.sl.s. | sl.s s. HCl, KOH, tart. a., 
ac. a. 
6 | 5.67 656 1550 y.sl.s. |sl.s s. HCl, KOH.,. tart. '2.; 
ac. a. 
7 | 4.07 —On9S 0a’ ee. ca se ss it i; s. HCl, HI, KOH 
8 | 3.78 —O, 380 —2 0,930 |i. if s. HCl, HI, KOH 
fy es eae ame HOAs De ells 5 £82 3¢ i. d. s. HCl, acet., CS; i. al., 
| NHs, chl. 
OU OlME | =) MIME Rises aacs il) otenates asl AS Melee: | ecbe-loe cee cede 
Th | S57 de: ey thie set i d. s. al. 
[0A ee Saas 5 Cliy ee Nee ieee Nidats Co ae | |S Se ern Se en ey ees 
13 | 3.6254 a ste lig 8S! Pili d. liSea 
14 | 4.64 A POT te ere | 0.00017518) d. |s. alk., NHsHS, KS, HCl; 
i. ac. a. 
15 | 4.120 di, aes erent ae ese. i. i. s. alk., NHsHS, HCl; i. al. 
COLE) Re = ee Res Pec areas Me Sits | Sate ate NR Nei Niteie as Reiter ce. 
HHO bite eren ee C29 ies Cleese lise, | dean: Stas oS beeeteg = 
S480 em All ecstsocteee, Hp asec (ols Ge Alezcnc chock memos are inee 
TES Pc, os a ean (coopers. |e aowas a aoe i d. 5.151 glyc. 
- 20 | 1.7849 g/l; lg. | —189.2 —185.7 560m eH B!Os5ems ll. yee pelos ge a sees 
1.407155; cr. | 
1.65-233 j 
21 |.5.7274 81436 atm. | subl. 615 i. i. s. HNOs 
CONAN am, il coc Pee eeppaliPas Soest ip LE s, HNOs, aq. Cle, aq. reg., 
. alk. 
BROS (920 Mente vetted AS a Ss Santee aA) lave ee s. CS2 
24 | 2.0-2.5 35.5 —H20, 160 | 16.7 50 s: alk., al., glyc. 
BOD ner ea eerie ens csgaass GSQOGy as ail Peta Ete Forms orthoarsenic acid 
Bi rhea et di wba (||) 22% es. Forms orthoarsenic acid 
27 | 3.54% 32.8 221 d. d. s. HCl, HBr, CS 
28 | liq. 2.163 —18 ae d. d. s. HBr, HCl, PClg, al., eth. 
DO |: 2 CO 20 n AE ESE hyd: | eee ie: aer erence eeeeeeer - 2" 
30 | lig. 2.666 —8.5 63752 d. d. s. al., eth., bz., NHsOH 
31] 7.71 g/l —80 —53 B; tut > see: - s. alk., al., eth., bz. 
SON SNE A scene to a :200y etlt eee tess, ib i. s. KOH; i. al., eth., CS2 
33 | 3.484 g/l —113.5 —55;d. 230 | 20cm? |sl.s sl. s. al., alk. 
SA eee men Gs136 0s | Becnenee ne | Oheee, or s. al., eth., chl., CS2 
35 | 4.3918 146 403 sl.s.d. | 30d. s. al., eth., chl., bz., CSe 
36 | 3.93 Te | Res rn ree ee || ce en [eee Se Ae Te Coes a 
37 | 3.865% sublvi93a0 dieses ee 1,22; 11.46 |. al., alk., HCl 
2.04% 
38 | 4.15 SihesubledOsies.e eee: « 122; 11.461 | s. al., alk., HCl 
2.04% 
QUIS Rk | Wind tines, dey, Ane) | Mae eter aa 3.720 10.1419 |. alk., alk. carb., HCl 
40 | 4.086 0. 315i ee has |p eos 15016 v.58. s. al., a., alk 
CON ls cts, ape ip et | IME Eeaees. Sar d. d. disk || -_.... a nate coke 
LO A| CS eee ae subls diy all 66-65-82... d. d. s. H2SOs, HCl; sl. s. CS2; 
i. al., eth., chl. 
43 | 4.75 360 Weer e ee i. d. s. alk. 
44 | a 3.5061; tr. 267; 565 i. it s. KoS, NaHCOs 
B 3.25419 B 307 j | 
leh SS ES 
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Nia Neane Rormunla Mol. Crystalline form, color and index 
wt. of refraction 
Arsenic 
1] sulfide, tri- (orpiment)..| AseS3..-....0...-. 246.00] monocl., yel or red 8 > 2.72 (Li).... 
2 «Pent. dancckes GIS: cae abeeanrde 310.12) yellows <,:.0...5.c0s0cs.01.c ee Oe 
3| Auric or Aurous..... Bee Gold « <..<.cc.5 Won ce ok Peed enc dees ce 
4| Barium |...2.5.422.-2%: Basen alae 137/36):yelsh.-sily. met2.. ....ceeeeeeee 
5| acetate................| Ba(C2HsQ2)2-H20..| 273.46) tricl. col., 1.500, 1.517, 1.525...... 
6} -arsenatelsa eee Bas(AsQs)2. ..- 90 bIKY eS. 35ers wes eee 
7 “acid BaHAsO.: He thomb. or monocl. col. ............ 
8 wade”: 22: eee Ba(Ns)o.se ncaa Taonodl. pr ss oe see oe 
9 EE NRE Ss os cade Ba(N3)2°H20. ..... crebnick:, AV. Ledic cosnsc cee 
10\|' * benzoate sh.ceeeecaene: enue 2H:O col. nacreous leaf................- 
1l Doride:5..q.ncse tee) Babe. chee aks cub. bl 
12 brotaate Sac ee cee perso. #20 ee col 
13 bromide ABP es col. ¢ 
14 St URE Cee eninones BaBr2-2H20 mencel col., 1.713, 1.727, 1.744 
15 ss BaBre-BaF> . pl 
16 butyrate Ba(CsH70s)2" 220. 5 a ene 
VF ‘carbidesc.cccmetes = a BaGs Ot ic actines tetr. gray 
18} carbonate (witherite)...| BaCOs 197.37| rhomb. wh., 1.529, 1.676, 1.677..... 
19 se ( 87| hex. wh. «.jdendee.oek eo oe eee 
20 s WHIbEGe cto Sats cee one 
21. |.-~ohlorate: i. .52...6..2-- monocl. col., 1.562, 1.577, 1.635... .. 
22 perchlorate hex. Col. n.32.:43\en 2 s..x ce Slee 
23'|" gchlondewes area -p5..56- BaCl. monoel..colot...5.<..2¢is.+se eee 
24 Ge OB eesodaas caoee 227 Weub: Col. 5.3 a)s<0.s0 3% ee 
25 SME race Cae on oo .31| rhomb. col., 1.635, 1.646, 1.660... . 
26 “fluoride 63] totes... .s aoa cictven ee ere ee 
27]  chloroplatinate......... BaPtCls-6H20..... 653 .43| rhomb. orange-yel................. 
28| chloroplatinite......... BaPtCls-3H20..... 528.472 Se Pe ee ee 
290i)" <chromateSgasutees - BaGrOucchencss 253'.37| rhomb. yell. cce.< 5 ace ee 
30} dichromate............ BaCriQrso.cee es 353 38] monocl. ted -- 22,02 ose 
31 Che Soon aie BaCr207-2H20. . 38941) br.red-yel. need. 2. .ceco eee 
32/| srotirateees sete ws; Bas(CsHs07)2 -TH2O| 916.39] wh. POW. he hie folk ce 
33 Gyanide ames Ba(CN)s2. 18940|'-whs cr) powd!:).2........csccen ee 
34} cyanoplatinite.......... BepCus 4H20.-| 508.73] (a) monocl. yel., @ 1.6704.......... 
(b)) rhomb: jgrmmes) .2 see 
35] -ethylsulfate............ a ei ep 493:6alfwh: lust. leaf ies... Ce eee 
36|  ferrocyanide BazF'e(CN)e- 6H20.. 594.77] m 
30 fuoride: cin tene. EN eneisas cote 175.36} cub. 
38 “iodide BaF»-Bale......... 566.56} pl 
39 fluosilicate. . By) || Bailie. en eee eee 279.42 Faomb. need 
40) formates. eet... Ba(CHO»)e. . 227.40! rhomb. col., 1.573, 1.597, 1.636. .... 
41} d-gluconate............ Ba(CsH110z)2°3H20| 581.71] pr. or rhomb. leaf............-.... 
42:10 gcricdes eee 2...| Baile cote ets: 139.98) gtay Or: ./:xi7-J-4 «oo 2ace< 
43 hydroxide: 2322. ce. -: Babi. 8H20....} 315.51 Pamoal: col; 1.471, 1.502, 1.5055. 8 
44, Jod ate eet eer nba (LO)s)2 00 etree 487-20) monocl jeeccceein oe ee ee 
45 1A. SANS eee SRS: Ba(IO3)2°H20...... 505-22 monoclcolee.. ..-<..200)-n eee 
46\| - iodidéisy,....5 water <2 Bale-2H20........ 427 .23| rhomb. col., deliq..............-. 
47:). laurateten. cee ee Ba(CireHesOa)aree 4) Don. 97)) Wheleat. Gr wcenees oso) eee 
48 malate: @-nkcne: ease Bases.” seis 200 S43: Pee: See eek cots. clr 
49))\) malonatesmns eee BaC3H20s-H2O PLY fey: V ns sent Gear ee RCE cor: : 
50 Manganate............ BabinOs, 01205 256.20] hex. gray-@08-.o <<. ..... -.. Gee ae 
51| permanganate..........| Ba(MnOs)e........ 375 22| braVibs €fiscnc se ts-., «> cen eee 
52] methylsulfate.......... Ba(CH3S04)2°2H20} 395.58] col. effl. er......................0. 
53 molybdate....<.s-..)..| BaMoQs.......... 297-38 wh: powdee ets 4.0 -+ sc eee ee 
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Solubility in grams per 100 ml of 
















































No. BB: gr. Or rues Being Gaia a 
ensity point, ° point, °C oO ) : 
water ae Alcohol, acids, ete. 
1} 3.43 300 707 0.000058 | sk. s s. al., alk., alk. carb. 
Z Re Pe RT Asios.'ll nie atin ar subl. i. iG s. alk., HNOs, alk. sulf. 
4 | 3.520 850 1140 d. ev. Hz | d. 8. al., a.; 1. bz. 
Doelomamhs 2:47 dy) aN Bam Rene. 76.428 7470 sl. s. al. 
Og eenrettei vata srirsrcs ilar overt ches cosh ope Retetats CORN Wis ethanod s.a., NHaCl 
7 | 3.9315 —H20}) 150.7)- 2st... 2 ae. sl. s. ies. 0 EAR Bie be eek de be ne eae 8s 
ROOT en ee || bee aOR RR || cic ROO MAE Gem, | Reson cect ie Oh yalan ais 
Ch oe eee eee expats we Alpine the: v.s v.s sl. s, al.; i. eth. 
LOWPrr ete os. =9F120, 100)|- 522 eee. Set ulpeateecs sl. s. al. 
TSS OI | cadet aielle ae ctteas iy i. s. HNOs 
12 | 3.9918 G. 200) Mets Hie Bas es 0.8 5.67100 i, al., acet. 
13 | 4.78124 S40. Bale hea. Fhe 98° 149100 y. s. meth. al. 
14 | 3.584 —H,0, 75 —2H20, 120 | 15120 204100 vy. s. meth, al.; s. al. 
TA ANGLES IR Re, roe Meroe Mach s dittcreeaehate d. d. s. conc. HCl, HNOs; i. al. 
TOM ceeretian sss endtete cates ie sete op te so 37.429 gi. [27 lhe eae oar eget MPR, Pa ape Oe 
ato | Cis«*) aaeatathas cop Sek weet. OsitOu bl eastooes 1a. 
CoH 
18 | 4.43 tr. 81l toa }d. 1450 0.002218 | 0.006510 | s. a., NH4Cl; i. al. 
19 | 4.43 tr. 982 to B | d. 0.00228 0.006100 | s. a., NH4Cl; i. al. 
VU eee See 1740% atm. | d. 0.002218 | 0.00651 | s. a., NHsCl; i. al. 
21 | 3.18 anh. 414 —H20, 120 | 27.4% 111.2100 |sl.s. al., acet., HCl 
22 | (8H2O) 2.74 505i 6 008 =} seh Ree 198.525 v. 8. v.s. al. 
23 | 3.85624 tr. ee to 1560 315 59100 sl. s. HCl, HNO3; i. al. 
cub. 

o PES Mp eueneoaper at 962 OT WS RAM TR ck ee eco eae ee Beicre cic eG mrD ree 6 a 
25 | 3.09724 —=2HsO} 113) eee ee bee: 35.720 58.7100 sl. s. HCl, HNOs; i. al. 
CESS eM PRG Pee Seay rscye AS d. 5 s. conc. HCl, HNO; i. al. 
27 | 2.868 —5H20, 70: |) 22.0 2:.- Bs Sorgen, ae gies d. a.; 1. eth., meth. al. 
QSMOBOS = ll cre cloar.etoureully sais «eee etl Sok WE. tllieeacees V. s.vals 
PORTA AOR I de ee Se tity Re BEE sles 0003415 | 0004423 | s. min.a. 

BIO | a Eck a eh GRATER Nee c SEI IES Oe cicickd Ae Sh Siu cig Bl ateatacnts s. h. conc. H2SO 

SIME evar cus. Se eee ceula |? SR Be Sh |. dae. Fthaste 4. s. conc. soln. CrOs 

DRA Seer ete tect dl Gatsrence tescsto MY a. athe ck bts *1'0.040638 7) oc v:2.- sl. s. al, 

ele dee Sea aluit 7, baer. oaetvenn OP eet BER ens, 80M ra olin ose te. 184 70% al. 

34} (a) 2.076 —2H20, 100}-.......... sl. s. Ss. elk 

(b) 2.085 

5135 | et aAOn Oe ceed PEA tie 6 coe | Ree ea mne ae apie eal es Bae, See sl. s. al. 

SOHe Sess ce ccns | eek ces Oe Te ae hc 10.1715 Qi M00 LS Aisne te eee ete rare 

37 | 4.83 0.171 sl. s. s.a., NHaCl 

38 | 5.2118 d. d. s. conc. HCl, HNOs; i. al. 

39 | 4.2921 0.02617 0.09100 sl. s. a., NH4Cl; i. al. 

40 | 3.21 27.76° 39.7189 i. al., eth. 

7 Uh ee as & Ee OIE —3H20, 100;} .......... iO teBeL Bal Fae aia e i. al. 

120 d. 

42 | 4.210 d. 675 1400 d. to Ba({OH)2+Hp| d. a. 

43 | 2.1816; anh. 4.50 | 78 —8H20, 780 | 5.65 94.778 sl. s. al. 

44 | 4.998 pk? eeliaeeee 0.022 0.197 s. HNOs, HCl 

45 | 5.23 =HsO} 130 teen e oe y. sl. 8 sl. s. es HNOs;; i. al., acet., 
2804 

46 | 515; anh. 4.917 | 740 d. —2H20, 539 | 200" 269100 1.0715 al.; s. acet. 

CV Ei lek, Mor. eae ee 260) her Tere haccdhes 0.00815-3 | 0.01159 | 0.00825 al., 0.00625 eth. 

AS ee eRe FOR Nl SE Moc PERRY tare 0.88320 Ey cae > en See een LAE 

BO ere re es eerer te kn Whee Ors ES 0.1430 PCy al Annee SS SSSR, a 

BOLESS ae AE snetise life tee ee ess Vi Blas etaetess 8. a. 

TT IM i 2 reel nee en | Ae a eel le Se ieee 62.51 MDE aillicheicaeak ater Remeron 

BON aero raatecs || tree een he eee es Sry yaa eases: s. al. 

SSE acs oer || avec ate elt peieetee eter 0.005873 fee... sl. s. a. 
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No Name Rovmitiles Mol. Crystalline form, color and index 
iy wt. of refraction 
Barium ; | 
i myristate..............| Ba(C1sH7Oo)2.....| 592.08] wh. cr. powd............ 
2 nitrate Ma pbete ....| Ba(NOs)e. 261.38) cub: col., 1.b72h 0 o0 ssc see 
3 nitrite. . hee Ba(NO2)2 247.39] hex. col.-yelsh.............--...-- 
4] oxalate.. BaC20s.. 2955.38) OF occ ceca. feces Se ee 
Bil! ™ oxida teeemen soc BaO Pee eee 153.36] cub. or hex., col.; wh.-yelsh. powd... 
6 sa er= BaQei.cscavancne 169.36] wh.-gray powd 
7 a een | Dae GHoO)s: 313.49] hex. col......... 
Si | palmitate ee. ae eg. Ba(CiHHs10:)s ....| 648.18} wh. er. powd 
9| hypophosphate......... BaPOs.. 216.38) needs. <cceee. nu: vie!s! ct)Aeeeea 
10| orthophosphate, tri-..... Bas(POs)>.. 602: 12lcubswhy-ee ooh. eee 
11 3 die. Bal eOnge nee 233.30) Thomb: Wh jin.) settee 
12 st , mono-..| BaHa(PO,)z....... $31 £431 trick. decasac Seuie sieioe ce 
13| pyrophosphate......... BaoPs07)).2.) 2.0.) 448876) rhomb: whe. see , 
14| hypophosphite..........| Ba(H2PO»)2-H20...| 285.45) monocl. wh.................. , 
15| propionate.............| Ba(CsHsOz)2-H2O..| 301.52] rhomb., 61.518.................... 
Gi esalicylateseen cee eee Ba(C7HsO3)2"H2O..| 429.60) wh. need....:..........5.2.20 4.0 
17| _ selenate.. . pbase@ sae wre. 280,.32)|, rhomb, 2. 25< miskat eee ee 
18 |- metasilicate............ BaciQsccmmen ies a. 213.42] rhomb. col., 1.673, 1.674, 1.678..... 
19 COR se lai ate Se BaSiOs‘6H20......| 321.52) rhomb., 1 542, 1.548, 1.548... 
0) |) sustearatecn eace cs. a. 25 Ba(CisH3502)2.....| 704.29] wh. powd. doko eee 
210) Pesuccinate saga. cea. c et: Ba@abaOieeesee os QS ABT on. se yet e ae onc eee ee 
99) sulfate (barite).....:.-.|| BadOsseacc. sacri: - 233 .42 oe wh. (monocl.), 1.637, 1.638, 
649 
23 peroxydisulfate.........| BaSeOs-4H20...... 401.54] monocl. wh............. 
24} sulfide, mono- BaS 169.49) cub: colsies.c st. sees 
25 Bee TE io ’ Bea PREY Wn (alouedh oon gomaaoebegcsc 
26 ie  tetra- BaSa-2H 30.1863| thombipeees decei 
27 Cae * hydro- Sek er Fee 4H20..... 275956) ChOoMbs:yel sn jectn eae 
Oy ati), 22 sso boa ee BasOs:caeee ees 21'7749)\Gubs(hex:)coley) 2 .e1s eee 
20" “tartrate seemeeine ons ts BaCsH05-H20. . 303.46) 202 a5 oe pec eee 
30)  telluikateeeneenes 2... BaTeOs3H20.. 383.02] voluminous wh..............-.... 
31 pyrotellurate, acid...... Ba(HTe207)2-H20..} 891.83] voluminous ppt.; yel.-hot; wh.-cold. 
32 thiocyanates.7......... Ba(SCN)s:2HsO8 «.|'289 55! need. 0.02.2. 3... cence ae sents 
33 dithionate en eens a. BaS206'2H20..... . 333.51 hoisb, or monocl. col., 1.586, 1.595, 
.60 
34) | athiosulfatess seer eer aie ac2 Ose eae ertiee el 249-49) rhombs wiser rics 
35 Oo Romeeen sence BaS.03'H2O.......| 267.50] wh. cr. powd............... 
36) thiotelluritel.o... «0.0: Cae sais Bee ae 699.99) rect. pr. pa. yel.............. 
37) atuingstate sss eter tt Sa VN Of ea. icin ccoielals 385).28\ tetr: coly.<.02 2). 222... see 
38| metatungstate.......... Lue OHsOle (1243519) rhomb.2-e) ene: ce eee 
39 | Beryllium (glucinum)..| Be (Gl)........... 902) hex. gray met.......)... 2.98 
40: ~ agetate. ict)... cces acne Be(C2H302)2...... 127211| ple. eee 
41 iS basi¢ve ote BeO-3Be(C2H302)2.| 406.35) oct.......2......-..---+-2- se 
42 g propionate, basic ee AAS AON eS ace tea ae talc See 
3H 502 
43 aluminate (chrysoberyl).| Be(AlOz)2......... 126.96] rhomb., 1.747, 1.748, 1.757......... 
44} aluminum silicate 2BeO-AlsO3-28i02: | 290.12} monocl., 1.652, 1.655, 1.671........ 
(euclase) H2O 
45 st se (beryl).| 3BeO-Al203-6Si02. .| 537.36) hex. col., transp., 1.580, 1.574...... 
46}  benzenesulfonate....... Be(CeHs038)2. .... 393,34) monocl.s snes fooce See eee 
47 a basic (ham- | Beo(OH)BOs...... 93.87| rhomb., 1.560, 1.591, 1.631......... 
ergite. 
ASI bromidesasseeceo nea BeBras,.cemnstase +: 168.85| wh. need., deliq...........-:s0c-0- 
49| butyrate, basic.........| BeO-3Be(CsH702)2.| 574.66].........- 622.222 e eee eee eee 
SOlecarbidesscasemennen eer | 02 Cnereerter ene 30/05) hex: yel.in..\ .. es. cane ae 





INORGANIC COMPOUNDS (Continued) 





























Solubility in grams per 100 ml of 
Not Sp. gr. or Melting Boiling 
density point, °C point, °C cee ue icone ieeciiet etc: 
TO erect g ceed cei age came ets eR 0.00725 | 0.010% | 0.009% al.; 0.003°5 cth.; 
0.04615 meth. al. 
2 | 3.2423 592 d. 8.720 34.2100 Slapeaesa ale 
3 | 3.17329 Chm tlstes lM Eee eaece 6320 109.689 | v. s. HCl; 1.6 al.; i. acet. 
An 2G Crees |” » aalllie, ., eh Saint Ute ees os 0.00938 | 0.02281 | s. a., NH4Cl; 1. al. 
5 | 5.72; hex. 5.32 | 1923 ca. 2000 1.59 d. 90.880 s. dil. a., al.; 1. NHs, acet. 
6 | 4.96 450 —O, 800 v.sl,s. |Nds s. dil. a.; i. acet. 
tei eee —8H>20, 100} .......... 0.168 d. s. dil. a.; i. al., eth., acet 
SENN co aca PE Pe em ie ies Ae 0.0045 | 0.00759 | 0.00125 eth.; 0.008165 al. 
CNN eal heey ORR | lees cca chic (Ua Saat cate sls5\, |W PRE es s. al.; v. sl. s..ac. a. 
TO) Seis ee Pee, weed | Seer ert oo i i S. a. 
ACU G Gt berreriprert cnn fog erica O:01=02 \ saece s. a., NHsCl 
RO ONE le ae S|eeaene to. ealb corns se. d. Ss. a. 
(163) BYGED. | I alive eeaneeatetea ine oreatecto to 0.01 sl. s. s. a., NHs salts 
14 | 2.9017 ia Yeowtlitccs: see sss 3015 33100 i. al. 
WO ileercractsese Fee nes BOOK eo mil eet onto 480 67.989 .08 al. 
GH MMCPRR ce cae Ml ae edike Ste Score 4 Wee orcs ee AERA | Weac: eel es cor atk ne 
17 | 4.75 di eh S858 82 0.0118 0.01381 | s. HCl; i. HNOs 
18 | 4.399 1604-2) Geek ten tees 8. . s. HCl 
ROMEO OMe TUM |Nes Meurer ete nl eS aie creete oMamml  ciaratetersier ||| Reveletaelere ||| aerntacaseinre tone esol aa rcicinicl ail Ents 
SIU) ce Gee co «|| Ress oto) (IP scat 0.00415 | 0.00650 pret 0.0085 al.; 0.00125 
eth. 
0.4219 0.23789 =| sl. s. al. 
0002318 | .0003919 | 006 3% HCl; sl. s. HoSOx 
52.20 d. i. al. 
d. d. i. al. 
Ss. OR By omcgdenceoncaataocs 5s 
415 Weise i. al., CSe 
S: 2 Slee os i. al. 
0.0220 0.002% |v.s. HCl 
0.02618 0.058% 0.03218 al. 
sl. s. sl. s. s. HCl, HNO; 
se 8. acids 
4320 Ss. 3520 al. 
24.7538 90.9100 sl. s. al. 
yb aeemeiconer ASD er Ale ORES cr 0:2) 1s Wtsimescn 
SOM t Og ann Md ltr cerernsere Wh me enegate op iclers Veisle'Shamltmt cysts 
Till) ears Aaa Poe eae | OR eicte | uc cs nar sl. s. sl. s. 
Sy RY eae a cedrciae ol Acheson sl. s. sl. s. 
SER SES biorae lL ecate- comic d. v.S. 
39 | 1.85 1350 15305 Is sl. s. d. 
AQ Were eee iricitts 45300); pee walt 72E Eee i Wa OEE ES i. al., eth., CCls 
41 | 1.364 284 331 sl. d. d. s. chl., ac. a.; sl. s. al., eth. 
LUA) eae Rene oe 127 SOT STD ye ners ocen cll Mmmm ote ol tovaua eps teteieta, a: estate laren akan rede 
| 
Paley ere il avila tee diay dll gs Nelle SAM erin leet fica. 
fa | Sct es oly ae te ae SNe A at NE AY Hise a. eee 
45 | 2.66 LET OM lO OME ee etry sch esol aeterae.c cael Bole tse ib Be 
LES Nees cechaly EE Ree Se cca) eigeeire io on v.s v.8 v.s. ac. a., al., acet.; i. CSe, 
eth., bz., CCla 
Lief GACY eee Dan ten ae We aS. cmoem oman oci (Cc tone pal tages 2 eas CC. On OOS 
48 | 3.465% 490 + 10 520 S. v.38. s. al., eth.; i. bz. 
subl. 
AG) eee sceateras: lls rentnen sens Ge Osean |) Ga careee laser aceon. dosoaedundn a. 
50 | 1.9015 SPW NGhe \ssssonbeda d. d. 8. a. 
iss sen Ee 








PHYSICAL CONSTANTS OF 





nore 


Crystalline form, color and index 
of refraction 











Name Formula Mol. 
wt. 
Beryllium 
Carbenatem. jeer era BeCO3-4H20 
chloridetei er anoceee BeCle 
Se CES E Aen ie se BeCle-4H20....... 152.00 
fiuoridé 24. en ence 1) Se eae a ase 47.02 
hydroxide!s). 14220004. pet oa) eee 43 .04 
TOGIGS 2p Sao ee UDel sobs oc: ae 262.86 
nittatersa.se,. sce hax BoNOs)s 3H20.. 187.08 
niridecn Seer es aes ANS cla. ieee 55.08 
oxalatey Agence cess BeC20s. 3H20...... 151.09 
oxide (bromellite)...... BeQO: ts. 25.02 
2.4-pentanedione deriv..| Be(CsH7O2)2....... 207.23 
(acetylacetonate) 
orthophosphate......... Bes(POs)23H2O...| 271.15 
propionate, basic....... BeO-3Be(C3H502)2.| 490.50 
selenatesaae.cne: alt sc BeSeOs4H20...... 224.04 
orthosilicate (phenacite) .| BeoSiOs........... 110.10 
(bertrandite) Leb 8 “HeOwe 238.22 
sulfatescme, seeeeioet.- 2| BesOk see ae tne 105.08 
Ge Sto See Hoke eee Besos 4H20....4... 177.14 
sulfides ees a=; BeSiepeeetan eck 41.08 
Bismuth............. BiBeteeny ceo ees 209.00 
acetate. . Peete d.. <i Bi( Cass) soe. te 386.13 
orthoarsenate........... BiAsOrs- 3. eee os 347.91 
BEOALC SoA teas Neos Bi(C;HsOo)3....... 572.33 
bromide, mono-........ BiBre ee sc 288.92 
Ull= oat hat Bibra eee hes 448.75 
carbonate, basic (oxycar-|} BizO2CO3:........ 510.01 
bonate, subcarbonate). 
chloride, MONO =e devas BiCl.. 244.46 
Ais) Soe Re ee iChat m: cvin Sava. 279.91 
Sy Miil=ceni kee os Billy aoe eee 315.37 
Corn CORI = orcs. c-||) DIC laaserees nee 350.83 
dichromate, basic....... (BiO)2CreO7..... 666.02 
Clirateneeasotect en 400 ets ne ee ai 398.10 
fiueridentris i. c4h he. <p Bs. oc oe 266.00 
gallate, basic (dermatol) BOE sills, 412.13 
(approx.) 
hydride (bismuthine) . . 1S Cer ortipsc5 ton 212.02 
hydroxide: se8e 55.40) -| Bi(OH) Pat ae 260.02 
lodateseeanere see css Bi@Os)saen-eneere 733.76 
iodide, tri-.. AW Bils 22.25 aoe ctaes 589.76 
dl-lactate . Bi iaiso). io | 512.25 
nitrate..... Bi(NO3)3-5H2O....} 485.11 
“ bas BiONO3:-H20......| 305 02 
trate, ‘aubaittate) 
oxalateSs St Oe ae Bio(C204)3........ 682.06 
oxide). diz.cn cee eee LOS Sas ernie tics al 241.00 
et one As BiO2-2H20........ 277.03 











monoel. wh, deliqs-..--s eae 
amor: Col fg25.8. coe chee pee 
wh. amor. powd. orcr............. 
Golimeedihitak § cckeun. eee 
wh.-yelsh, cr., deliq..............6- 
Cubs Colac s-t seh ee eee 5 
rhombs pile48 ise «sce ce emisien 
hex. wh. or amor. powd., 1.719, 1.733 
monocl. wh. 23.8. ...0.21..) eee 
‘monodl., | sad. v- « ---0s- ee 
thomb., 1.466, 1.501, 1.503 

triel =, 1654, -1.670.2...-5 5 -eeeeee 
thomb., 1.591, 1.605, 1.614......... 
tetr. col., 1.472, 1.440.............. 
hex. silv. wh. or redsh. met... 
wh. tr." n-at)..365.05 00 eee 
monocl., 2:1492-15: 2:18))5 soe 
wh: powd 5...) 820% cco eee 
yel. or. powd., deliq............... 
wh. powd. 28) Rin erence 
bik. need (exist. quest.)..... 1.1... 
wh: or! delidge tons.) 5-2 eee 
CO) sro atk nan eee 
yel.-or. red 520.0... Sad eee 
Whv0rioss-cc cb cence oe eee 
Cub: gray Chatters oa fe eee ee 
yeller. aah cel wor gee ae 
Nig: stats San ec eee ee 
Wh. gmorspowds, 7.1) eee 
We eeaG ta hcaee eee 
hex. redsh. br.-gray bl............- 
pr needy Fs Pee cee ee ere 
frie] icol..s) ch ve ee eee 
hex. pl. or wh. powd............- 
revel cones. S coco. oe 
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INORGANIC COMPOUNDS (Continued) 
































Solubility in grams per 100 ml of 
No. Sp. gr. or Melting Boiling 
density point, °C point, °C oe Bet Alcohol, acids, ete. 
1 A SA BROCE ee —4 505100)! Seo aa ec OS6O!e 7 MRP. fe i. NH3 
2 | 1.89925 440 + 10 520 v. 8. v.s.d y. s. al., eth., bz., pyr.; 
sl. s. chl., CS»; i. acet., 
NHs3 
Silas spear mW asearenene Vv. S. v.s s. al. 
4 | 1.98625 S00) 7 NaC C) C) s. al., HoSO4 
5 | 1.909 (er.) Ca Mn Rd nea eae i. ie s. a., alk., (NH4)2COs 
6 | 4.32525 510 + 10 590 d. d. s. al., eth., CSe 
Mi [Wes cares Ate: 60 d. 100-200 j|v.s Vv.s y.s.al. 
8 ee: 2200 + 100 | d. 2240 d. d. d.a., cone. alk.; i. al. 
OMe essa. -2H20,100,| d. 350 PY Le | |Whesneeh. iene der poncho wae Aanoaon 
—3H20,220 
10 | 3.025 2570 ca. 3900 LOO0O2208s tte ers s. conc. H2SOu, fus. KOH; 
i. dil. a., alk, 
11 | 1.1684 108 270 sl. s. d. s. 4., al., eth. 
12 —=HsO}; 100) teases 4 s. 85 8. aC, & 
1S Pee on: 100i ee eee 8.5 lh see |e rs ss tl||| Breiner tersreitereeiere ses 
14 | 2.03 SOHO: 100 at toe 225 Waterss Wee cateie Ubcapeatatogege vinteseierceyarrie =) eupn t= 
—4H20, 300 
15 | 3.0 AL Py Oy" (AE ES Pe te ea ERR b> 2 SA) Pea Pines matte rae 
TSA A na WE ie Re Ae et Caen Ne. iepeme Werte rac mpc cence 
17 | 2.448 0 i d. to BeS}04.4H2O 
18 | 1.713105 —2H20, 100 | —4H20, 250 | 42.526 100100 sl. s. conc. H»SOs 
FONDS ca = gE ayers pobre ena: Se d. CUA be aha ee owe 
20 | 9.80 271 1470 (1420- | 1. it s. HNOs, h. H2SOa, aq. 
0) reg.; sl. s. h. HCl 
PA NAS Sern ars COP en thee 4, Seermonoe i. ys 8. aC. 3. 
ON Ament he ee 9 LUE Rr eee eo cicccn petal Mataicla | Sasha veteeeer tae sca 
OT ee pedis OS rae aT ear ter EARS > oe eh aire he aie gs. a.; 1. eth 
DN ee ae D7 MAR MSE RE fee Ee ML ene Pk MERC eye faalll Metcde taetcvatatanerate rates coho cars 
25 | 5.7 218 453 d. to d. s. HCl, HBr, eth.; i. al 
BiOBr 
26 | 6.86 CFe> ry Mee et as) i is S. a. 
RR a Rn alll Beer taceerte sae ae 
d. to d. s. a., al., eth., acet 
BiOCl 
ie ee | 8 ea CARE Sic ecue oa tino tae ae 
i. i, s. a-3 1. alk. 
sl. s sl. s BS NH.OH; sl. s. al. 
SS Soe Rae er ee erate ete s. a., acet.; i. al. 
a | ore a MN Wee ePrice ae: 1 eka 12 al., eth. 
BURY tte Ane oa | oes Beate pa ea UE el ee eee as ely (MR on Gm ais 
36 | 4.36 —H:0, 100 | —14H20, 0.00014 | d. s. a.; 1. or sl. s. conc. alk. 
415 400 
CUA cc ONE al Rare cereal [beta eran i, d sl. s. HNOs; s. HI, KI, 3.5 
abs. al. 
38 | 5.7 439 (408) d. 500 i d. s. HCl, HI, KI, 3.5 abs. al. 
SN es Eire er es call Mecer eee as SE Seo 2 Oe. Oe AURORE | cool Weems ioc noRae 
40 | 2.83 d. 30 —5H20, 80 | d. d. ae Pepe s. a., 4219 acet 
41 | 4.92815 AS26060 = Pater een ne is ie 8. 2.; i. al. 
FON Bee 0 cena | ager Se raevertna lle SHINS aa 5 i. sa 
Fe AAC) eta We) Peter gn teen |\eectee titan lecarec G -) | Padommmda| ROaopiccoc. coo demnogoe 
4415.6 —H20, 110 | —2H20,180;}1. $$$|....... 8.3. 
—O, 305 
\ 











PHYSICAL CONSTANTS OF 








No Name Morais Mol. Crystalline form, color and index 
; wt. of refraction 
Bismuth 

1 oxidé, tri=. .cciaisebeee eae saw ars oe eal 466-00) shomb, yell..23..6.-22astee ee , 

2 LOE SE BisOs. . 466.00] cub. gray-blk.................-- 

3 StI ES » | 9k ee a ee BizOs. . 466.00) rhomb., 1.91, av., wh. lt......-.. 

4 “| (bismite)..... Bi203-3H2 On 620.05), rhomb:: 2.01, 1.82)... +. 4s 

5 <Opepit= ae oe Obes. 498'00||(br:. or, dis. :red 3o..0.2 2. eee 

6 se o BivOs:H20 (or 616/02 ned) to. 5 setae costo eee 

HBiOs) (|258.01) 

7 Oxy Dromidessrenant = |) DIOBry sa needy ae 304.92] col. er. or wh. powd..........-...- 

8 oxychloride........-... BiOC eerers 260.46] cr. or wh. powd..............-- 

9 oxyfluoridé.:...-...... BiOR ae eee aeae 244.00] wh. cr. or powd...............- ; 
10} oxyiodide.. P| BIOL cae ace 351!.92) rhomb. red er.:..-: ...=.4 5 eee 
11 orthophosphate... ot a ec BiPOMeeeeee nen 304.02) monoeli/wh...2-;..:-<--=92 ene , 
12| propionate, basic....... BiOC3Hs02. . 298.07| wh. powd.; faint odor prop. acid... - 
13) “Salicylatets.a..4-. 1-5. Bi(CyHsOs):2H:0) |) 38214) wh. powdae ee sens eee 
14 is , basic (oxysali-| Bi(C7HsO3)3-Bi2O3 .|1086.38] wh. micro. cr................-...- 

cylate) (subsalicylate) 
15 selenide, tri- (guanaju- | BisSes........ 654.88] ghomb. bik. 7.04... .2s-. eee 
atite) 
Gi sultaterecece. va: acetic Bio(SOs)3.........- 706.18] wh. need --eee-eceeee 
17| sulfide, mono-. be as 241.06] gray (exist. quest) ................ 
18 atin (bismuthinite) Bisdaaeteneee oe 514.18] rhomb. bre ake a 315, 1.900, 1.670. . 
19 TArtrateee eG, eee Bin( Culls0s) 9: 6H20)| 970-31) wh. powd.2.0 .-5-- --4-4- 7c 
20! tellurate (montanite)...| BixsTeOs-2H20..... 677. 64 biaxial, 62.09%.) 12.58 = ee ee 
21 telluride, tri- (tetra- a Bist cue ee: =, 2800.83! thbdr., grsyeee- ee 
dymite) 
22| Borie acid, ortho- HsBO3............| 61.84! tricl. col., 1.340, 1.456, 1.459........ 
(boracic acid) ; 
23 e “ tetra- (pyro-)| HeBsQ7........... 157.30] vitr. or wh. powd.. 
24| Borinetriamine, tri-.| BsNsHs...........| 80.53] col. liq................-.-.5-2-5-- 
25 | Borinoaminoborine | B2H;N............| 42.70) col. liq..........-..--.-.--.--.-2- 
26) BOrod oo bojicce meee B 10.82} monocl. Ne or br. amor. powd., 
; 2.5 la. (A579)... <3 eeeee eee 
27 bromide ven aneceaiaret WSS} gape eateco tees 250.57) col. fum. liq., Me 5530-3) h) see 
28 “ (mono-) hydride,| BoHsBr.......... 106:.60), col. gas= {hae facacees pene ‘ 
penta- 
29 “~~ (mono-) iodide,di-| BBrlz............ 344 258|'col. lig. <<less anc cierere 3 
30 “ (di-) iodide. .... BBrol 2097.57) col. lids: s.r ne eee 
SiN Wear bide. g <5 5c ost IBC Syatan se ae 55520) Dlic! er’... cess hsex st «steno ee 
SOM Wehloride. a. ssic.0e sl bie poe Seen tee ae late 117.19} col. fum. liq., 1.4285-7 (F)....2.... 
33 chloride (mono-) hydride,} BsHsCl........... 62.14] col. gas, highly unstable. .........- 
penta- 
34 HUOTIGe aera ari i erase Bigtecatar Aes 67'-82|' Gol. Bas: .< tema sseeo 0s ee 
35 eee boro- i Bois, 27... -6 dase 27.69] col. gas; sickly sweet odor in low cone. 
ethane 
36 hydride’(dihydrotetra- | BsaHwo............. 53.36) col. pois. gas, disg. odor...........- 
borane, borobutane) 
37 hyde (pentaborane, | BsHo............. 63.17] col. liq., pois., bad odor, spont. inflam. 
stable 
38] hydride (pentaborane, | BsHu............ 65.19} col. liq., turns yel. on standing... .. - 
unstable; dihydropenta- 
borane) 
39 hydride (hexaborane)...| BsHio.. 75.00) col. liq. turns yel. on standing... 
40 it (decaborane)...| BioHis. 122.31! col. need. rhomb........... : 
Ae Stodider seh Of mcrae ce Bitar: one 391.58) col. pl., hyg..:.-.---.- : 
42 iodide (mono-) hydride, | BeHsI....... .... 153.60) col. mobile liq........ - 
penta- 
43 nitride, MONO=45 24-6 6- IBNEeetes rnin ste 24.83) amor. wh....:.... 
44 Clann base IBINo eel ac ciaheics 38 SAI e a aakan ace Peaerae 
45 oxide (boric anhydride) .| BsO;. 69.64) vitr. col., 1.464...... 
AGS “phosphides. massena-eee BP nee ert 41.84] maroon powd..... 
47! __ selenide, tri- BoSeaseeenn were 258.52! yel. gray powd 














INORGANIC COMPOUNDS (Continued) 











| Solubility in grams per 100 ml of 
No Sp. gr. or Melting Boiling | 
density point, °C point, “C oe oe Alcohol, acids, ete. 
1/89 820 | 1390 (2) i, li. 8. a. 
2 | 8.20 tr. 704 lh RE ert a i. ie 8. a. 
3 | 8.5 SCO IIe Fs ettade ns ets sl. s. a. 
4) 4.36 d. 415 Ih Tee BO PSO ie Sen Ga Sal lidetch Scotia Matic cin wis ceca mer 
5 | 5.10 O, 150 =2'0) 35% |i. i s. a., KOH 
6} 5.75 —H20, 120 | —20,300 |i. i s.a., KOH 
(357) 
ARSOSE - os PIR OPN Bhd been <4 i a 8.0.31. ale 
8 | 7.72 Fou a) aes. F.. re iy s.a.; 1. acet., tart. a., NH= 
9] 7.5 Gee Meer Heir ad a. i:.@ °°) - |, Pee 8. a. 
10 | 7.92 dee he ance eas ee) Bl senrs ae s. a.; 1. al., chl., KT 
11 | 6.323'5 Oe ae Mr Se ae ae i. i. s. HCl; i. dil. HNOs, al. 
AZ) byt Alec ean Waist nee hee ete; i. of v.s. dil. HCl; i. al. 
TSH S A sc. 135 d ) ees 3. dike vuull-alld Hote ee oral) Ss Soa reese 
neem Race sers, Ml) RUC, wats, css i eesti Lae Tee eee s.a., alk.; 1. al., eth. 
15 | 6.82 710 | d. i. i. alk. 
16 | 5.08" CR pe ak ee d. d. 8. a. 
ae GSS a Aveeno Ree Soro 4. VeishaSar ~*] S athe oll he Ree I ee 
18 | 7.39 GSbiA A OME GAM ert J, 0.000018") . s. HNOs; i. dil. a. 
19 | 2.595" =3HLO; 105} =. 2...4.. i. iy s. a., alk.; i. al 
DO NST OMNY be Sv een: Te aa ke pe eo Dae ee Re See cc cle Per Ec 
21) 7.7 573 Ee ais Sobtecte PIG Otess Hic iue-torcr Ache fees icp on Ot OCon co iSO Bic 
22 | 1.435 185 d —14H20, 1.959; 39.110 282 glye., .0078 eth., 5.56: 
| 0) 5.1522 al.; sl. s. acet. 
CEUING & os cy ERT [Mert Ace ae Ae s. Be s. al. 
24 | 0.8249; 0.89887 —58 | 53 hyd. hydi = |. Rs nne Be oe 
BT Nice Se cae tre —66.5 GOs2 weed NIV ereetyotaerc alll Oeeouetnet s. in triborine triamine 
26 | 2.3; 1.73 (am.) | 2300 | 2550 i. is ‘Se Ore 2804; i. al., eth., 
| a 
27 | 2.6500 —46 90.10 dats ete s. al., CCli 
BA a a ae —104 ‘ca. 10 hydatovk BOs, | tiacga dente one 
HBr+ H2 
DAU Bo 8 eee oN ee tock es 180 d. ipa 9 || ais ais eek ates age oaks She 
DOH) PERS - ocerty. om 1 125 e: iy ied eee es. Ee 
31 | 2.508-.522 2350 >3500 s. fus. alk.; i. a. 
32 | 1.4340 —107 | 12.5 ad to HCl a H3BOs | d. al 
SSNs eke Nan eB ote ee Boe Fiydig SU Boe SiS eee err fem etree cinpe = 
34 | 2.99 g/l —127 | +101 106 cm? jd. d. al.; s. conc. HeSOs 
35 | lq. 0.44712 —165.5 —92.5 Slee. s. NHa' 
sid. 0.577388 to H3BO}s + H» 
36 | lq. 0.59-7” —120 17.6-18.0 Glass Hycdabrieee ese d. al.; s. bz 
0.567% (—112) 
37 | 0.61° —46.6 986 hte eno ght Ice SGP Ab Snap pickhacs Bc 
EEN Mace? ¢, Sitaeea eampa —123.4 65 Hyd ROAR PRES oso]! 4 eaeraey efoto meres ses eeetee 
Bille 6 at ieteng ees —65.1 07-2 Fiydsg, 2m? bist daw | Aq aan Ea 
40 | 0.94; liq. 0.781 | 99.7 10019; 156 162-4; sl. s. d, v.s. C82; 8. al., eth., bz. 
213 extrap. 
41 | 3.3550 43 210 E d. al.; v..s. CSz, CCl4, bz. 
42 “3 1.8108; sld. | —110 078 hyd. to H|}BOs + HI} + He 
Q-112 
43 | 2.25 ca. 2730 subl. ve ig d. HCl, HF, H2SOs 
GaN RN Aer ex wlll (he Mod dks FST ten el ee Oe RE A See 
45 | 1.844 ca. 577 d. 1.19 15.7100 8. 2.,.al 
COM Pee me jon? 200) Weert i. i. i, all solv. 
C VAR Moraes couhss SOE noose Geena d. d. eee i 
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PHYSICAL CONSTANTS OF 




















No. Name Bormuls Mol. | Crystalline form, color and index 
i wt. of refraction 
Boron 

1 (tri-)'silicides. .......-. Bssi. 60.52)\rhomb, bikes. .2 0: oo eee 

2|  (hexa-) silicide....... a NBeoiae cers uonera cer 92:98) bike. Gr Yxe ee 2)ass%,0 0 2 ee 

3) “sulfide; trishg...6.2..0 «2 BoSs3 UL7282\iwhiicrsorkwitre: eee 

4 (eS penta-:..:. ANB aSsteannnutione mee 181.94) wh. cr. (exist quest.) .............. 

5 | Borotungstic acid... Hid 30H20 . 8408.39] tetrag. col.................4....-. 

6| Bromic acid ......... TO3. 128.92} known in soln. only, col. or yelsh.... 

7| Bromine ............. Bro...............| 159,83] rhomb. or dk. red lige) 1.661see eee 

8 azide (bromoazide)..... Br Niguseiene 121. 94) orsredilig)«:.st.22<.00.0010 0 Oe 

9 chloridetay.tis=.1.0 cs, BrCleeene : 115,83 7|red=yel. ligz:or gases.) ee aes 
10) fluoride, tri-..........: Brier oncnts. 136.92) col.-gray*yel. liq........2...5 sens 
nt eepenta=vemeecacl Brink. sone) L74921 col Niel a2); <4:-1nc eee 
12] \ehivdrates. - oe aeeeen yn Br-10H:0....._.. 339..99|\oct. red. (hes. n-ne ee 
13 | Bromoauric acid....| HAuBri-5H2O . 607.95) ned-brsersy. 5.7.01) eee 
14| Bromoplatinie acid | HePtBre9H20..... 838.89] monocl. red, deliq................. 
15| Bromous acid, hypo- | HBrO............ 96.92) col.-yel. 
16| Cadmium............ Cd serene: & 112.41] hex. silv.-wh. malleable met., 1.13. . 
17), Vacetatelsc.cencemceeca: Cd(C2H302)2- 3H20 | 284.55! monocl. col.; odor ac.a............. 
18)|| amides sep eens Cd(NH2)2. 144 46) .688.. csigoece.s esis ee 
19 benzoates een hone Ca(CiHs02)2- 390 66) cei tee ee teaccia ce ope eee 
20| borotungstate.......... GO Boece yel. er. triclis.:. ....22 2) Oe 
21 bromate 3.47. ceeoe. eS H:20.. 386.26) rhomb: who..4-...2...- see 
22 bromidelers yc ween Od Bre wc, o.tvecbet: QT QE2Al Vel ers... Passa ide ee 
23 SF Ae aaah A eee CdBro-4H2O....... 344.31] sm. wh. need., effl................. 
24)| carbonate, ....e4=..... Og ses eee 172.42 | trig whis sect asses ee 
25) ecoblorate seen eae ie s)2°2H2O!.. .| 315586)"col. pr:, deliq. ...-... -- mene 
2ONlmechloridesmmnerineie nee Cd@lei reer s: 183.321 hex, col....02c. 0 ene 
27 HS Oe See Gack: 22020. . 228.36] monocl. col., 1.6513. .......2...2..- 
28{ chloroacetate, tri-...... CO) a 464 (22 rhomby<e00,00- eines a eee 

12 
29 sa Gee nneon Cd(CHCl 02) 386..81\need4 0.5 keades 02 ee 
30 E »mono-....| Cd(C2H2Cl02)2° MOF; AQ eros ctoce Aarcpecdn seine stk: 
6H20 

31 |) Memnamatesenase ces. Cd(C9H702)2...... 406270) ...cese seen. 2 
32]  cobaltinitrite D1 CdglGo(NOs)ele.6. .)|/100721)!'yellow-n.. 04.1. - eee eee 
33 GATOR see oes Cd(CN):... a M6454 5 (ers. 5. ews oe ee 
34] ferrocyanide........... i ae DELON | 5c ates [AE ov ecaslelettahehs (eases eee 
85 Mefluoridemeere acne sae| Cd Por ic, eat 50:41\(cub: wh ysGiten-1 7 asec eee 
86 fluosilicate....:........ CdSiFs- GHoOmee ne 362,571 hex, :0ol 250) = yesh eee 
37 |, \formateneepmer cee. os us Cd(CHOs)3-2Hs0. | "238748 monoel Wass 2 eee 
38) fumarates ener. dCsH204........ 226 AT) esi nankken se BULA ee oe eee 
39 epee Rn cea ee Catone ne 146.43) trig. or'amor: wh........). eee 
40| iodate.. a sor ncoec|| Col@o) 462 25\iwhs.er, secreer ee un se coe 
Alii. iodatescnsueetetee. on. CaO) “HO... 480.27) monocl.; small cr......... ........ 
ADi|we 1odide: (ane anne meena) COLe sl eenisnt «cham 366.426] hex. brashaw <2, 4... cep ae 
43 Se 4B) it ate eee (Cdligg Ae accetinks a: 366. 25)92 Ge eo eis ctete eee 
44)| Slactate: 52.00 ce eee Cd(C3Hs503)2...... 290.55} need .....scaceees ences 
45) maleate 254 .228..h5.0. CdCiHsOc2HoORs «| (262 750| ae ass sete ne. cee 
46| permanganate.......... (Cd (Mn Oa)2:6HsO) || 458537) Baan con asses eect 
47.) Snitrate cen eeeeke eee Cd(NOs)2°4H20. .. ...| 808.49] prism. need. wh., hyg.............. 
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INORGANIC COMPOUNDS (Continued) 





No. 



































Solubility in grams per 100 ml of 
Sp. gr. or Melting Boiling 
density point, °C point, °C old got Mechel ncratcts 
DAYS | Sc OMe a hae certd came i ERS «2 d. HeSOe KOH. sls. 
‘ HNO3 
AT Naseer ante re al eee ics Pees | iM Sacer d. H2SO4; s. HNO3; i. KOH 

1.55 STORES Matt) rac Res ee ce ee oe |e aoe d.-al.; sl. s. PCls, SCle 
1.85 SOOT Natteccee d. d. d. al. 

3.0 fy a eee eee 8 10 s. al., eth 

. Dae cee d. 100 Ne ase eeINGD s. d. Ret et font Ue tate 
2.92859 —7.3 58.78 4.179; 3.5250 v. s.al., chl., eth., CSe 
3.1220 3.5820 

es aeiicd: 2 ca. 45 exp. ee lees oi s-ebh., KL sl. saibz., ler. 

5 ee ee tal nec oreo d. 10 s. d. Pekin. . iSa Coemethe 
2.49135 (—2) 8.8 135 d. viol to |O2,HOBr,| d. alk. 

HF, HB/rOs 
2.46625 —61.3 40.5 ae Me ais hg en ee eA ee eee es 
no Oe d. 6.8 BABE Eis /3, (Se Se ELEss oa one aCe eae 

BE eyo 27 BA ee ee LAS Vee eericacik 

<q cee <100d hace he v. 8 

5 SB ee 40 (vac.) aA Fe eI s., d s. al., eth., chl. 

8.642 320.9 767 + 2 ig i s. a., NHsNOs, h. HeSOg 
2.01 =H5O! 130) Wee cele v.S, Vaiss Verse alas 
3.0525 5120 ns eins) ta ae eck rc oe See CAP vet ae 

7 (ea Ree. tl Ione bal} Seepsscdne Ulex Bin seem eH 

Reha iaie ie soeerers 75 SeAbheeons | VEO v.s Ber rece h rcic-cue tra coveeebavens 
3.758 Cas Pel ae aera LOB Pert : Heals 
5.192% 567 963 §710 162104 ee al.; 0.415 eth.; s, 

en ne tr. 36 be Sade <i dd ...i... | 25 al.3's. acet.; sl.s. eth. 
4.2584 ds 500" Weare srcrace ts ie ie s. a. KCN, NHz salts; 

i, NH3 
2.2818 SO ee eWeek a 2989 48765 s. a., acet., al. 
4.04725 568 960 14020 150100 1.5215 al.; 1. acet., eth. 
3.327 Grad a es Care eee 16820 180100 2.0515 meth. al.; sl. s. al. 
2:09325  Bilimcr ote te iy WEE Meee a = SeaGnne te | ae Se Taunt oe ide 
OS ye OP) Be ene 1 Seta) eae Se eonc | |G Soe | htok crore icon om ob Sarr nod 

TOR ee nt cena eee | eioeee ks |||s Casnnea maton bre cos bude don Oon 

Easy Nd Me ahs ooh Ce NS eles eee cc iar 0.726 HS AE aE omOO on nbc no Aap 

ae See ree d. 175 pi ene? HP SIASE V.s d. a., alk., org. solv. 

Be OE oe d.>200 BE EE etc dndad > ieee |S. 8, ACN, NEO 

= SEs Be ae Meee ones acura oie eae i. a6 s. HCl 
6.64 1100 1758 4.3525 A tes Fae s.a., HF; i. al., NHs 

BEN lctoncaotat Hl ieietaeie eis etn RANE i) s. 8 s. 50% al. 

2.44 ds = Mapa Pee tenon fs Vis Me NEN. 0 Ml SasGhy rycen cect eters 

Pe eee || Monee ae Ih aceon cut are 0.930 kc ROE | MES eee ame 6 i 
4,795 d5300 © (alas 2ee eos 0.000262 | ....... s. a., NH¢ salts; i. alk. 
6.43 dew ssery MAP Bits ce sl. s. sl. s. s. HNOs, NHsOH 

toe REO —H20, 160:)-.::....... |sl.s. sl. s. s. HNO:, NHsOH 
5.67030 713 79.80; 127.61 |s. a., eth., al., NHsOH; 

85.218 sl. s. NHs, acet. 
S058 ee el Apc kee | Ween ee oihae | gh eee tee NAMM G's, «||. seslers'aveceatonmersnaats mae a 
ds HORE ECHR uticktne.crcmore 4 eee c iene 10 12.5 i, al. 

PE ona | Tu Anetnae | Esacienin shod 0.6630 pat et BEES Aces saab HSE 
2.81 GE OB + inning OE eM Vis ATED Het eda coboaes eae 
2.45517 100 (60) 132 109.79; | 3269.5 s. al., NH3; i. HNOs | 

140.430 a aes 





PHYSICAL CONSTANTS OF 
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No Nae Momnula Mol. Crystalline form, color and index 
a aN wt. of refraction 
Cadmium 
1 oxalate!h. inc chcreeee CdC2043H20..... 954. 48\ wh) cs: sccccctccs kee er 
2 oxide, subq=s.4c000.t a ese rr oem hate Aain as 240 \82\iern. amore. cae aac ese eee 
3 Aeris na oo eon eee 128.41] amor., br....... 
4 OO ols Tenens ay ete eee ee| 128, 41\|icubic bree es 
5|  orthophosphate......... CaP Oss. se cet 627,27) amor; Col..4-2 5.00 0). eee 
Gil” ‘salicylatesme nets: Ca(CrHs0s)2 -H»O..| 404.65] need. wh 
Til xselenate.nwseh yc tere CdSeO1:2H20.... . O91. 40 irom: sees epee an nee nn 
S| metasilicate............ ASIO3. 0.2 a. 188547) col. rhomb. te)... eae ana 
9| sulfate GdSOu o.oo he) a. |) 208). 47 rhomb, whit eee 10) eye eran 
10 CdsOc4HeO! oo [PBS S 2s ak er chauee nee sks obese ee 
11 a 8CdS04:8H2O0.....| 769.54 monoel. wh., effl, 1.565............ 
12] sulfide (greenockite) ds hex. yel.-or., 2. 506, 2.529)>.).-5 eee 
13'|!) * eulfitescsceencter cts. Ob ieskag-aaarsk ones Ce eee 
14 fartrate®, 2". ce nb eeas wh. OF. DOW... ... 0.1: ce eee 
15 telluride. tsee eer. blk. owl sae... oe see ee 
16 tungstate. .66.0.. ese Bel. OP ios « sue. sie oiticiestlatrlsteteleee eee 
Cadmium com- 
exes: 
17 etramminecadmium [CdGNHs)4](ReOs)ar GSI WGN oy aeataee cy ates ee 
perrhenate 
18| Tetrapyridinecadmium | [Cd(CsHsN),JSiFo. .) 570.86] tricl, wh..........0.0. 000s esse eee 
fluosilicate 
19| Caleium.............. Ca 40.08] cub. silv. wh. soft met............- 
20] acetate................| Ca(CeH302)2 a) L5SeLZNCol.y M55) L5G. L-0.0 aieiele neers 
21 Si NOON eas Arann eee ee CaCO, -H50)\|' 176-18] cols need. ss a. sss case eee 
224 aluminate... cas.» CaAl2Ou (or CaO: 158.02] rhomb. or monocl. col., 1.648, 1.655, 
Al2Os) 1.663 
23 SP Rte rrr ghose't CactliOs (or'BCaOrl|| 270); 18] oul.) Lay LORE ts rccescts c-ter- tee peeeers aero 
Al2Os) 
24 aluminosilicate CaAleSicOy........ O78; V4liitricl; «ccc. ho. scone GC 
(anorthite) 
251  orthoarsenate...........| Cas(AsOu)2........ 398.06] wh. amor. powd......... 401s denee 
26 ES Cas(AsOy)2°3H2O. . col. or wh.powd....-. 1. sven sete 
27 arsenidetinnui actu tiescts ‘ st POM OFS giece oleae ate: a eee ee 
28 AZIDE A NA eenee aman: : Thombs Col. Wed. coat ae 
29 benzoate »°3H20.| 336 howl. COl, cvafoecee snckevsn poeta 
30 metaborate............ Ca(BOo)2. ... 5.5. 125.72] col. lone flat pl. rhomb., 1.540, 1.656, 
1.68 
31 as Pea@a(BOs)o:2HeO) crip LOLs 751 GUD oer bywletaten ric rriste 
32 a | Ca(BOe2)2°6H20....| 233.82! col. hex................-5 
3é tetraborate............. ad es ec 195.36} readily vitrified. . 
34 OLIGO aN er eet techie CSB is ivcpue eee ere 105.00} cub. blk 
35 bromate On Brn); *H20.. 313.93] mionoel.f 42 4......... 0+. aA 
36 bromide’. ..5...02bes.s BB rosie an eeaeiey ce 199.91) need., deliqhs. ja... ch sane eeeete 
37 UES a Ae Aa ete crest C@aBre:3HsO!*.. 5. .|| 253.96] rhomb.... Ata oe 2a ooo eeeeetetete 
38 CS eRe CaBro-6H20. . «| 308; OL hex. Colic. casi aniearantenet entre 
39) ‘butyrate. jcc... see Oi CAH Os) 3281504 10.23.2020 colle. see ai ce eee ee 
40| cacodylate........:.... Ca[(CH3)2AsOp}2. 314.04] wh. gran., almost odorl. powd...... 
41 Garbidetyy. ice. se toca (CEO aaeeirchnden as 64.10) rhombagrays foc. 1. oes ouseneltentee 
42| carbonate (aragonite)...| CaCOsz............ 100.09] rhomb. col., 1.580, 1.681, 1.685..... 
43 ss (calcite)...... CaCOs 100.09] hex. col., 1.658, 1.486.............- 
44 ss CaCO3'6H20...... 208.19] monocl., 1.460, 1.535, 1.545......... 
AB rohloraters.ce et eee Ca(ClOz)2:2H20. ..| 243.03] monocl. wh.-yelsh., deliq..........- 
46| perchlorate (ON COME Ose Oe al HAUS] henna go noono dane cena cose uo6 
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INORGANIC COMPOUNDS (Continued) 
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No. 


SO hoe 











Solubility in grams per 100 ml of 
































Sp. gr. or ea 8 Boiling 4 a 
density point, ° point, °C Co ot Pees 
Se Eat Alcohol, acids, ete. 
anh 3.3218 é stds abe Riscsc 0.00337° | 0.009 ey . a., NHsOH; 1. al, 
: We. a, 
if Sia NH; salts; i. alk. 
ik s. a., NH4 salts; i. alk. 
a s. a., NH; salts 
s s. a., NHsOH, al, eth, 
glycerol 
[GSC m = OHO LOO eee meee 1 VeiSsummamioeenee nls AIP cia cfeeiets,sachee avers o0stve re 
4,93 Mish asoe Peesenk es ine: SaMN Sore ee eee 
4.691 1000 See ree be 75.5° 60.8100 i. al., acet., NH; 
SOD i ee =, | etna cares aly ROMER 140° 135.519 | i. al. 
3.09 Lr idl cD hemameil) eR eG bras 114.20 87100 50 al. 
4.82 1750100atm. | subl, in No | 0.0001318 | colloidal | v. s!. s. NHsOH;s. a. 
980 
Bs RN Le d. ngs, || Sls PPR nas. ||) Seether OT as 
3 8s Si aa TE os See a eens ae sl. s. APANyuhi ss na NH 
6.201 TDAL AI wail) Cepek actos 1 he lseien. al HNO; i. a. 
WAR. fe || Sate cote Ihe ao omedes 0.05 As) vig HEB INU Er TOTE 
Bee nas « eee NOR RRH |p tanta beet 0.037 cone. NH:OH 
DICED” | SSS o.So eR RS ne ca ee LER Tosco let c Ioan eee tetera reine 
1.55 810 1240 d. to Ca(JOH)2 + |s.a.; sl. s. al; i. bz, liq. 
2 3 
Ret tiie woth d. 29,7100 sl. s. al. 
2 a ORO d. 34,3100 sl. s. al. 
3.67 1600 Pees censlt ree deetiicts sia Mhbecatye® s,« s. HCl; i. HNOs, H2SO. 
ete. arse 1535 d eh ees oS Wl ...e... |S. a3 not d. by KOH soln. 
2.765 DD yD ee colli Rt edttostece Al ee ad tee elo Ml ts eis eee dears Pcassauetyg co 08. 
UN Sa se woke clots Gareaks ie calle ee eS] 6 0.0048; Sr iusercapect ce er eeT wey Ll 
01325 
i onl Otse see | econ enon i. i Seas 
3.03125 Co Be cal Oh i Fook Fe ae d. d. d.a.;s. hot HNOs 
nave iene OxD. L445 Otel Mets Pe daierd| (Mee sare wivedl Pare veel ceddsial idieth, 
1.436 —3HoO)110)|F cite leet tier 2.67° SCkO LD Vibes Re Bec yt eT 
ar, eo roe 1154 A CERE fon HialaSs 8s ten (EDEMA INLERERLCE sl. s. ac. a 
Reis vassisisidue d. PER inbred ROLOSD 0.40% s, a.. NH salts 
SRO SAREE | ee rmrre eye ||P irae eo a am 0.2530 oe Scene SACOG TE 
SOT, So dre oe 986 eRe || ature crstmlehes Bo acinar’ ral einer seer Po 
CEBU OS ONS Se erow oot ie weieees se ie it s. HNOs; sl. s. cone. H2SO1 
3.329 —H20,180 | ..... V. Ss CAs) 9 Leas | apes Sn aM ee Fe 
3.35325 765 806-812 125° 312105 s. a., al.; acet.; sl. s. NH3 
L SR Ae teens 80.5 LPL EB heh | 2aOe 185080 s. a., al., acet. 
SRE sia tate is 38.2 149-50 594° 136025 s. a., al, acet. 
S9%3 meet Mah 8k Poe Some hee Rue 17.3100 Riese a eeiatst dace ae 
MOET a Uaioe © ERS ei 6! Ul valde ctor cite lpuginhet age eee 
2.22 2300 cap Ca(|OH)2 + | not d. by conc. HeSO1 
2th2 
2.93 CORP = Se None ae 0015325 | 0019075 js. a., NHsCl 
(.1469)* | (08835) * 
2.71125 2 133910% atm. | subl. 898.6 | 00142 | 001875 | s.a., NHACL 
(.13°)* (¢ gy 
WANT © ae Sgt ecg eS oes ena Wath. ONE Sp teen Me ator oncocccorAHee 
2.711 —H:0, >100) .......... 177.78 v.58 s. al., acet. 
a's kath eveyniaterty Aly aziebsnie'e, Sai if ii Sass Mi beocors “fs s. al., acet. 





* Solubility in water containing COs (?) 


PHYSICAL CONSTANTS OF 





























No Name Bocmuls Mol. Crystalline form, color and index 
‘ wt. of refraction 
Calcium ’ 
1 Guljee ees sun sootaaas CaClonacsernye: F 110.99} cub. col., deliq., 1.52.............. 
2 San oa. a eee CaCle-HeO. =) ....2.| 129/01) col. fideliq. (Sti. cts ree ee 
3 Pee Ao SRE ee Ca@le-2H00.. 2.01 147 03) o0ls. alee ae soe 
4 Ld rate, Se CaCle6H2O0.......| 219.09 the. col., deliq., 1.417, 1393. . 
s “hypochlorite CaCO weer. 126.99] wh. powd.; strong Cl odor; prob. a 
(bleaching powder, mixt, 
chlorinated lime) 
6| chloride fluoride ortho- | CaClF-3Ca3(POu)2. |1025.38} col., 1.634, 1.6381................-. 
phosphate 
if hypochlorite........... Ca(ClO)s:4H20... .|215 06] col. cr., deliq: -.-..-..-.--emeneee 
Si) chromatej......5-eem- CaCr0O.:2HeO..;..| 192.12] monocli-pr:,yel....--....-:209 ane 
9| cinnamate........... ‘Ga(CsH;Os)5:3HeO).)|| 388742) Cole cr). cance ce in-ieee etie res 
Oi) Weltratenoosere. 2 cee et Des 570.51 on rahe 1.515, 1.530; 1.580252 00 
4H! 
10) Mevyanamidere eure h || CACNO oer 80.11 hex. thbdr. col}... 2.2.50 eee 
12\\ Moyanides..1s2see- ae .| Ca(CN)e.... 92.12) rhbdr: osc sac csnc 70 vce ee 
13 cyanoplatinite.......... CaPt(CN) 4 5H.O..| 429.46| rhomb., yel., grn. fluores., 1.6226 
14) “ethylsulfate j.-.-9--- oe eee: $26.35 Whe (CE isi era s-oretere sreiers,s rere eee 
2H 
15 ferricyanide............ Cae 760.33\|'red, need., deliq. 5.-...- +. eateeraete 
2H! 
16] ferrocyanide........... CaoFe(CN)«-12H2O | 508.30} tricl. yel., 1.570, 1.582, 1.596....... 
17 fluoride (fluorite)...-...| CaFe............. 78.08] cub. col., lum. with heat., 1.434. . 
18} fluosilicate.............] CaSiFe.. ...| 182.14) wh. er. pene POEL. ssc: pe oer 
19 eC nem sane Ae CaSiFs-2H20...... 918/17) tetr:.col. oh so. ac. con. coe eee 
Dp) formate seer meee Ca(CHOs)2........| 180.12] rhomb., col., 1.510, 1.514, 1578 
Cf fumarate eee CaCsH.04-3H20...| 208.18] rhomb. MOOT RG 6 aches eee 
22 d-gluconate. . _.| Ca(CsHi107)2"H2O.| 448.39] cr. powd., need..............---5. 
23 glycerophosphate. . _| CaCsHs(OH)2POs..| 210.19) wh. cr. hye. POW .s000 see 
24 ydride. es). "a8 eee Cater ect 42.10] gray-wh. cr. powd.. itn ee 
Dy | hydroxides. vache ae (CHEM esiesonooll eh wee rigs COl sje +-v oer 
26 iodate ape? Be eens On Os)o eee 389.99) trick. ..< .cc.codtoew cee eee eee 
27 ar .| Ca(IO3)2°6H20....| 498.02 Eee 1.686, 1.644, 1.604......... 
2B Meader. sce as.) (OPW IDK aepeaice se taka 4 
29 SM ss eee Cale:6H2O™....... ‘ 
30:)—isobutyrate............ Ca(CaH702)2-H20. . : 
31 lactates. .cnkchratses Ca(C3H503)2° =BESO)|, 308-30| whe powd= nsec eee 
S2llmnlaurave rte tl. airy: Ca(Ci2H2302)2"H2O0 | 456.71] wh. need., efl...........-..-+.--5- 
Soi linoleate. Wace. te Ca(CisH3102)2..... 598.94| wh. amor. powd...........--..-.-- 
34] magnesium orthosilicate | CasMg(8iOu)2..... 328.68 vba col. to pa. grn., 1.708, 1.711, 
(merwinite) 1.718 
35 diemalater cence oc CaCyH.05:3H20...| 226.20] rhomb. col., 1.545, 1.555, 1.575... .. 
36 Simalatey erecta. -- CaCsHs0s-2H2O...| 208.18) col....... 5... e eee eee ee 
37/| malate, acider enone ee ye ewe 414.34 Lyre or wh. cr. powd., 1.493, 1.507, 
6He D 
38), “maleatec ss cerenesieee CaCyH2O1-HoO....| 172.15] rhomb. col., 1.495, 1.575, 1.640..... 
39) saalonate: see erenee eee CaC@sHOs-4HsO. ..| 294.19). 2. Soa. beta eet we ae ere 
40]  permanganate........ | Ca(MnO,)o-5H2O. .| 368.02] purp., pr.... 2.0.2.2. 2. seve eee 
41| a-methylbutyrate Ca(CsH902)2...... DAD’ 9315... Bos Movaveunsaccianereti nie tee 
(ethylmethylacetate) 
42 molybdate..........--- CaNicOneer ne 900:08)|\tetr: col, 19676 1/978. 2 50- eeaes 
43) 7 ‘ntrate 9. = 26 sence Ca(NOs)2......... 164210|Keubicol., hygs..2.-- = .-.sateree 
44 bMS OO eet Se Ca(NO3)2-3H2O:....| 218.14). 0.5.5 foci eee eee scene 
45 a i eda ne es 6 Ca(NQ3)2:4H20....| 236.16] monocl. col., deliq., 1.465, 1.498, 


1.504 
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Solubility in grams per 100 ml of 
No. SP, gr, or Mein. Beunee % . 
ensity point, ° point, ° Col ot ® 
maken ater Alcohol, acids, ete. 
1 | 2.51225 772 >1600 59.59 159100 s. al., ac. a., acet. 
UN ee Sgt eee F060! 6) See 76.8° 249100 s. al.; i. acet. 
CNM EE, 0 eet BTOERDIE emi | (reece Saree 97.79 32660 s. al. 
4| 1.687 29.92 —4H20, 30; | 279° 5362 s. al. 
—6H20, 200 
Billa texters fe ios Meds blietrs eas Fc dveving «|, erence d.a 
Cl 
6 | 3.14 OA ee eee oe Natl Sue, | taor acs | eeconsaiaeeae dearest 
Ma ebony a aknetiens eed nse ere eee v.S, d. d. a. 
i eetetee cy steye cans EOP ZOO) sete ie aes 22.49; 18.24 8. 2., al 
16.320 
De Be IR crcutien Ihcecvaicss cece aad (Re ae 0.222 BSA 100 all yeeros oust cing. + schol 
LOH Ske owes —2H20; 130 | —4H20, 185 | .25%° .210% 0.006518 al. 
TEIN) ES, 6: oo cen I hen 0 ARR 1190 disevin iitdae ou ii i oceans ch 4 
NH3 
(OT cnn DE eae haere. 1 eeccea- cate s. ie | Meat legit cesses peiestcre ott 
Teel | Gk tai ce ANS One en Marea aoa Sele Ss ot. eet ore ee ccs 
Ty es ee TERS ord BN | eee ere Soh oe Villa, Gace s. al. 

DEG Oca a aOER hc oc eeiges | Pras cacao v.s VesSch cyl evgeree eects eislosctolaws atsters 
16 | 1.68 Dx eh =. DIE RE e S6:928:9) wee | os scene emeeremnes ees 
-17 | 3.180 1860; G5 .4:|\e5aNes-a5- 0.00168 | 0.001726 | s. soln. NHs salts; sl.s. a.; 

i. acet. 
SHED C6215. gee tetiieiw sie aow ie taro eres sl. s. s. HF, HCl, al. 
BORD 25 4 gs Rea eee fib ae ee eyes sl. s.d s. HF, HCl; i. al. 
20 | 2.015 (tO or es ee 16.29 ial. 
QU etevcrcoter: causes axchau NWencds No eeeseie| aie fay maake ies Dn eee ee ean ee otearetcace orion p hans we 
VOD |\ ae ae eee = HeQ;.L20ia|t Seid PES 0 ol hee Ce ee y. sl. s. al 
O84] aa eee crc. hc eReerg eeenerean MA Pack tre one ac 225 less s. i. al. 
24 | 1.7 914-6) 0 pasate do toe oe d. to Ca(|OH)2+ Hy] d. a, no known solv. F 
25 | 2.3438 —H:0, 580 | d. 0.185° 0.077100 | s. NHsCl soln., a.; i. al, 
26 | 4.5191 dict hitt) ally Biv. Gates. 0.10° 0.95100 s. HNOs 
Pa ex. Coe oe deme , weer eotar tee Oe 1.22100 s. HNOs 

25 
28 | 3.95625 575 718 6610 81100 s. a., al., acet. 
PA Ss td Ce 42 160 7579 168030 s.a., acet., al. * 
30) eRaee ero eee exten. Sai Mga Pte 53 28.89 37.6100 ta |e ote Cee erventane © foc 
SUR aoc 3 —3H20,-100|. .......... 3.19 7.930 sl. s. a.; 1. al., eth. 
SOT AR ed) oc 1823 seis y mel heecterns eich. « 0.00415 | 0.055100 | 0.05915 al., 1.7278 al. 
CRT) bees Oe arid onde ota deen) Ree eN Tc coca To hatte 6a | PSS s.al., eth. 
CYT omy al aly ee eae yeas RO ets Jor flee eee, | nrersarice er cemcogmar 
SOM AMR ied euler suse Mepter bean re acre 0.3219 0.451375 |i. al. 
BIE RP eee rn Mometcogie.s heroes S erck 0.8129 1,22437.5 |i. al. 
STINE AER ene ctevers, HWic>, Neentongi natin | ecaetei sae te Sls Se peuaacal meer epee ea) cio eetaetiarics ssc caeiee 
SOA eee eer ed oy lle ana cvaG nats st Penstn- ome « 2.8925 BOD SO as oe Gone os 
SOM rrrecseererc ete ors | MARL cies apc as 0.449 C77 aa le OS aeons fe ane oc 
40 | 2.4 Canta eriaellik Se ect oe 33114 33825 s. NHiOH 
ZT |e ne eee] OER cor Ot 2 cre aes 24,240 DEG O IONE IN Mest sist srossiecotsuckateentonca tote 
ADi4.35) ew se tue tm ||| Heyl, ee I Soles «i< 1) A Rpt (etches s. a.; 1. al, eth. 
43 | 2.36 Glee oe leva thay 2 102.09; | 376150 s. al., acet. 
341% 

YN ee och ee Bid. Oh fan ceeeree Wace erie taxeeune ull aatacseemngumet threes 
45 | 1.82 042.7; 639.7 | d. 132 266° 66030 s. al., acet 











PHYSICAL CONSTANTS OF 






































No Name ovals Mol. Crystalline form, color and index 
‘i wt. of refraction 
| 
Calcium 
1 nitrid@. seer shi@asNion clays eet 6 brkcro ae Baie sears 
MN aha odaen - ulaeonee CoG, -H:0 hex. col ~yelsh., ‘deliq.. 
3 .| Ca(NOe)2-4H20....| 204.16} col... .. 
4:1) eoleatewammae cans Ca(CisH3302)2.....| 602.97] wh. wax-like cr............... ; 
5| oxalate... Ca@sOaic ek ameanes 128.10} cub. col . .. : 
6 oxide (lime). CaO nasce eaten an 56.08) cub. col. 1.838.. 
7 MIDEES vais ay ane = BC aOb Ne... cecanettmrs 72.08) WH ics wos <ticlon e eteiere oOo 
8 be Se. ccs ee CaQo-8HeO.......- 216211) tetrs pearly: Sz. sicceec-teeeeae 
9\| paliitate............ Ca(CisH3102)2..... 550.90] wh. or yelsh.-wh. fatty powd..... 2 
10 1-phenol-4-sulfonate. ...| Ca(CsHsOs8)2-H2O | 404.42] wh. to pinkish powd........,..... 
11 phenoxides. sees denen: Ca(OCsHs)2....... 226228) redsh. powd ..5. 9-5.) ae eee 
12 hypophosphate CazP206'2H20..... 5281 Belle occoe.s 2+h shew ie, a eee 
13 orthophosphate, tri (tert.)} Cas(POs)o..... amor.wh. Dowd. .2: ) .aheeeeee 
14 , di- (sec., | CaHPO1-2H20 monocl. ea ah 5576, 1.5457, 1.5392.. 
brushite) 
15 eS ,mono- | Ca(H2POx)2-H20...| 252.17) tricl. col., deliq., 1.5292, 1.5176, 
(prim.) 1.4932 
16 pyrophosphate......... CasPaOnecumenerie 254-20) biaxial) col...) 1.2 seen 
17 pn Tega CasP207°5H20.....| 344.28] monocl., 1. 539, 1.545, 1.551........ 
18 metaphosphate......... Ca(POs) 20s ..ece ee 198212) ol ve ce neneeci en ee 
19) phosphide... .......-..- CagPareneame mie 182 28):red. Cr .i.)..cm uses aes cael ee ee 
20| hypophosphite......... | Ca(H2PO2)2....-..| 170.15] monocl. wh.-gray... 1.2.2 sees 
21 orthephosphite, di-.... . 2CaHPOs-SHsOe,, 2|4204526)\ 0 ce. eccremsits pioee'-)-ic + (easter 
22 orthoplumbate.......... ee Be ae S61 .37\\red=bre Ol fey cence, ce cena 
23 plumbitew.<.c odessa. aE bO2 a cease as 279-20) er j.<c sass. annie ceed, «es 
24 | propionate. . aang Cu CaOss o*+H2O,.| 204.24] col. monocl. tabl ....... ......... 
AOA. e-qainaie veer. Ca(C7Hi10s)2" 602256) homib.:leaiic cere enero ate 
10H» 
26| -salicylate........... . | Ca(C;HsOz)22H2O.| 350°33] oct.......2...... .. Pee Paice 
27 ie a. Soepiie ates .| Ca(C7HsOs)2°3H20.| 368.35} monoel. wh.; 2H20 oct....... ae 
28:| iselenate ssc. scencecrias CaSeOssc Saemtaes 183.04) col., (2H:0, Mmonocl.)... ......-- ; 
29" Vaelenide 2. .0-<ee oe Cae deaasmites eae 119.04) simple cub., 2.274... -. snare 
30 metasilicate (a) (pseudo-| CaSiO3............ 116.14) monocl. col., aa A: 611, 1.664, 56 
wollastonite) 
31 Le aang (B) Coe CasiOsaa ets. 116.14] monocl. col., 1.616, 1.629, 1.631..... 
tonite 4 
Bu)’ “silicide: s.% 33. a2 ars Casiones- = J) <r 96.20 ,5 a ereymavt dete eressisis 9,0 eee eee 
33 Stearates.te once o8e ce Cal CisHssOo)o. . mS ae 607.01) ¢ powd . Keres, 25 
34| - guccinate............-. CaCsHs043H20.. | 210.20 ae 460, 1.540, 1.61 
35 sulfate (anhydrite)...... CaS OR. ae vaqce.s 136.14 rhomb. or monocl. col., 1.569, 1.575, 
1.613 
36 ce cue anhy=)|/CaSOz....cnecee.-- 136.041.tricl. Meed..,.1c evel. «>see ee 
rite) 
37 s (gypsum)....... CaSOs-2H20...... 172.17) monocl. col., 1.521, 1.528, 1.530..... 
38 sulfide (oldhamite)ine.. | CaSou.o. -ssumecn HPN poster a bYipacasascnces Gocco. 
39 hydro-:..:52... Ca(HS$)2-6H20..... 2145.3 lil oreCOlidot.ee cis tecse< 2 «10 ee ee 
AQ) sulfites ssrc. ce. +. .| CaSO3-2H20 ..... P56 307 | hexs Col.) oc. akseyeseseierethevenee ek eee 
Al Gs aol aneess ~ ac | GNESROR hea ae ...| 202.22] yelsh. hq., strong SO2 odor......... 
42| d-tartrate............:.} CaCsHuOe-4H2O...| 260.22) rhomb., 1,525, 1.535, 1.550......... 
43| dl-tartrate.....:.. . -. CaCsHs05°4H20...| 260.22} tricl., powd. ormeed....:..4) cee 
44!  mesotartrate.......... CaCuHsO6-3H20...| 242.20] monocl. or tricl. pr............ ..- 
4b; tellurideso. a. eer ce es: 167.69) simple cub., 2.51-.58..........-..- 
46|  tellurite D165 60 whistleGks’ ¢.cravets waras'syo1eeretenis eee 








INORGANIC COMPOUNDS (Continued) 

















Solubility in grams per 100 ml! of 
NG ae gr. or Melting Boiling 
ensity point, °C point, °C Cold Hot : 
pater ats Alcohol, acids, ete. 
1 | 2.6317 OOO , 09 ci serreetees fi: 75:bid.; 247d: s. dil. a.; 1. abs. al. 
2 | 2 23%4; anh =H OPLOOMIE 2a, 82 ons. 45.90 89.691 sl. s. al. 
2.5330 
3 1.6740 —DH9O) 44 | a cey once ¢ 74.99 106% s. al, 
6S eer pecan 85=4. PRM Re ser Shak 0.0425 0.0350 sl. s. eth, 
5 } 2.24 his © eee ts heehee fo 0.0006713 | 0.00149 | s. a.; i. ac. a, 
6 | 3.40 2572 2850 13119 d. | 078d. S. a. 
Wid leet ets teorster >. 275 SPE sess sc sles) «wail one Seas 
SAP RR OR tere 5". —8H20, 100 | d. 275, exp. | sl. a d. s. a., NH¢ salts; i. al., eth, 
ev. 
Oiip nga tie ends ods peer skeet 0.008% . Pi v. sl. s. al.; 0.00875 eth. 
OU etme cre vy o)< later cies Wi eer, Sontcaiets Comets Filer cee oe s. al. 
US eee ee Were Waar se eds sl.-s. Se lisless 
UAH MRR oe ccm tilt re od |) Bass Seto lt lilleateuts A ltED ic. “HsP20s, H2P20¢ 
13 | 3.14 LOTT s Piette hi, 2. 0.002-3 I 8, 2.5 1. al. 
14 | 2.30616 016 2 Asad hoc RCO 0.0225; (0.07519, d.| s. a.; i. al. 
j 0. 031633 
15 | 2.22016 —H20, 109 | d. 203 1S 8. a. 
16 | 3.09 12300) Bee eta eee 8. a. 
17 | 225 aes. é Bliss ecb oe. aae s. a.3 1. NH4«Cl 
18 | 2.82 O75 PP be ee 2 at ihe is i. a. 
19 | 2 23825 16008 Oe Behe of. dwvevi-- +e. 8. a.; 1. al., eth., bz. 
PH; 
710 Wes eee Cen Tae S87 eae ke 15.425 12.5100 iwals 
Dee MRE AN. hiys eee ace ee es sl. s. d, s. NH4Cl 
22! 5.71 QR Cae a BD see. by i. d, Saas 
DSr|) KSEE eee, d. ; slgreh >We heh ea | asc ee ern oes eee 
ZATIONS ae at Blbes'.  csdis =aticn= pil RRA ane 49,0? 55,8100 i, al. 
Dy Eger sare 1 50; —10H20,| ...2:....: oe ae i, al. 
Ad eyes cr oe Bs s. wale 
TAY aad ate ee oe 2.7015 44,7100 s. al, 
28 2885 (QH:O)) dvi Es Was 7.98 Ast, | hs aOR Sa ae = EF 
29 708 sane ONO MURA EE tc Tihs Awad AAD nd ho Mis Pett, RR, aoe stat 
30 | 2.905 1540 0.009517 Wo fe. s. HCl 
31) 2.915 try I200 8S Bt Boe reed ce eee meatal ex toce tasters esrb 
32 | 2.5 Av orsculesci oii (te bobesn oes i- d, d. a., bases 
Soil 179-80 gees Mab d . 0.0045 |e... i, al., eth, 
SEN as Pe Mca Ose Bll SRS hae 0.19310; RS UMN Lone 2 pisces ee ae 
35 | 2.96 monocl. 1450! tr. to rhomb. | 0.20939. | 0.161919 | s. a., Nav820s, NHz salis, 
1193 glyc. 
SOND AD Sie ee Mee enn etek Sal ree Bet Bote lll Laue Ga cetvals. Atlee ete s,s ckae 
37 | 2.32 —14H20, —2H20, 163] 0.2419 | 0.222000 | s, oo NHsj salts. 
128 glyc. 
Sto) (PRUE OME WR erentatene d. 012145 d, | .4614100d,| d.a. 
DUR tEme cee sens Anes ALG SESE IE Aware | Moat Eee beta ete s. al. 
Llanes seca SARE 2H; 1004: dase © 0.004318 | 0.001119 | s, H»SO3 
Te Nees rane eve Ie Rae tad taliic eaeiye Aric, el Pereehotrtic Sree mane rey: 8. a. 
200.) ana stata cla A215 lvtcaeadeamaed | le ore iret ee 0.02669 | 0.068937.5 | sl. s. al. 
3) | bad adh te ae am —4H20, 200} ---2-...... 0.00329 | .007837-5 | s. HCl; i. acet. a. 
3 bmctdetet opera et a tO) Geek ine beehive is iy 0.16100 02878, 0851 acet. a 
170 
ASTIN OC Rt SS Cet Bret Meese esibie Il Wertee ie al wat rele wane: (lait eee eRe ol tee 
AGING Gavan. SSOCU Me Mae cays ere sls 5. 8.1 
| 




















PHYSICAL CONSTANTS OF 




















Se a 

No Nowe ——s Mol. Crystalline form, color and index 

oat wt. on 

1] thiocarbonate..........| CaGSs.........--- Jol oc cae cacesanceusne. cc cee eee 
2 wh. er., Gell]... .....-. 5: See 
Si dithaueale. 202-¢ 2. - i 2 trig. eul., 3.5496... .....42 Sees 
4] thiosulfste_- i CaS On gHLO... =e 380. 30} trict. 2 0 228 
5 mciatitanate (perovskite) Ss) ee 135.98 inst 6234.0. 5<4.5 oe 
6| tungstate EN 3 a CeWOne. oa 288 00} tetr. col. or a se., 1.918, 1.934... .. 
7 metatungstate..- .| CaW:0rs-10H-0.. ../1163 92} col. trick. ....... 2.2... eee eee 
Si -walevaler. cc. dsc } Ga(CsHeQe)e....... | 242-33]... .-- 2... 0-22 ee ee eee ee seen 
8 i SA PREEORS <= 5.58555 179.30] mnonod). ss cc 5 5 <<... << 55s ee 
10} Carbom amorphous.._..| C..-.......------ z amor. BKo. 3.52 << .<5255 Seeeeeee 
TE iS Wer opeepitte. <2. PS cans scenes ecehe bIkc5....-. =< 55. =5--552 eee 
2h deamon... 322) C... 25-5 cab: coll, 2.4373 ... =. <<<. ee 
13| bromide, di (tetrabro- | C2Brs.............| 343.68}... .. 2.2228 22+ eee ee esse eee 
14] bromide, tre (hexsbro- | C2Brs_........-..-~- rhomb. pr. 1.740, 1.847, 1.863...... 
15| bromide, tetra- (tetra- | CBra_.......-..-- col: monoel. tab. ;~ <.=<<~<-ss2ee 
thane) 1.59998-5 (He) .. ... -.. - kao 
16 ? i{tetrachlaro- | C2Cls. ......------ . eol. liq., eth. edor, 1.5055... .....-.- 
17 rhomb., triel. or cub., col.........-- 
18| chloride, tetra- (tetra- | CCl: ........-.--- eol. lig., 1.46305"... .....:- 2-5 
19| fluoride, tetra- (tetra- | CFs. ..........--- Col. 988 cee ca sks 
20| iodide, tetra-(tetraiode- | CIs. ...-.-.-.-.-- octahdr. rede. 5.200 0500-5 eee 
SI) exe, sabe 5.25.40 5-<- .03] col. gas or liq., 1.4538°_...........- 
22 ee eet Renee | 0.) BLE Seep oe 01} col. odor. poisOmouS gas ..._...- 
23 et eee .01] col. odorl. gas or col. liq... ........< 


BBB SN SRR 


wo 
a 





32 | Re oe On ee 
33] Cerium. =) =|, Ce. 2 z..--------- cub. or hex. steel gray met... .-....- 
34| acetate (ous)......-.--- Ce(C2H:02)3-13H.0} 344.29] wh.redsh. er. powd...........-..-- 
benzoate (ous). --.- _| Ce(CzHsO2)s-3H2O0.} 557 51) wh. to redsh-wh. powd..........-- 
eS |< pees Eee ee 


PSSRISK 








INORGANIC COMPOUNDS (Continued) 





























} Solubility in grams per 100 ml of 
a [= oat s: | ca | na | 
point, port, / - 
; water | Alcohol, acids, ete. 
| 
-_ i 
LN ee et |s paae sal 
)) ba ee Oe pial hese ia iY. 2 ¥.s. aL 
3 | 2.176 | See Saree oe. CA ee) eee 
4 Ce ee | 10 pa Lal 
vem. || eee: | ea vas. bi ol ee eee 
"| | CC ee oc eee | 02 eee eee s. NHACI; i a., al. 
| a Cie oe we Dist so: La. 
os, Ba Fe ae Se PER Rp Aes 2 ee 
9) 478 Po eee ceees (lees ee ee ee 
10 |} 18-21 spbl 3652-97 | £200 (? L i }iLa, alk 
11 | 225 subi. 3652-97 | 22v0 (?) i L s. lig. Fe; i 2, alk. 
12} 3.51 >3500 4200 ( i L £2: 
Ra Sl = Soi ayoese ss 375 SEP 2 | daz exe Oe Sth eee eee an aan ee age 
14 | 3.823 148—Sd | 210 rs | s CS:¥_sl.s ab, eth. 
15 a48 4: 189.5 0.024% s. aL, eth., ch. 
890.1 
16 —22.4 12038 L sal, eth. 
iW SS | Sl Us teen ers L s- al, eth, oils 
18 —23.0 768 vie s. al. bz, ehl, eth. 
19 —1s —128 i ees kg aorta eee ee 
~ 20 PIS -ema so Sse: i- ~ [sdb al, CS:, eth. 
21 —1113 7 ad pi ee4 3 2. -) Set See. a 
2 —207 t 3.5% am? | 20 em? | s al, CusCh, bz., ac. a. 
—192) 
3 —56.62stm-| —73.5 subl | 171.3° 90.12 315 al em}; s. acet. 
em; em*; 
348%; | OvT@ zg: 
_ 145% | 058% ¢ 
24 —38 45 i L s. CS:; sh s al 
25 ee E4 SY jee eed Et ee ee toe 
26 a 200 Ain aie ia pene s. CS:, eth; i. al 
27 —108.6; 4653 0.22= o142 s al, cth 
frz.—111 
28 —i Ce Yd eens) 5 ee s. CS:, bz. 
ae east see ae os ee oe eas ea ee eee 
nN gy ET ES ad ares ere 7 8 Pn Beet! on Se pe ke Ri 
31 —ié 8&3 a5 «7° -= d a,-al; v. s. bz, tol; 
& 2c. 2. 
32 y.salL, alk. 
s dil. a;ial 
ES 
3 si. s. hot al. 
Ot ae See tek ayy - ieiililels (pa ee ty FST Ber Pe Bee a ed oe 
Why See ee eee Pe ea Peer cece | ee Gp ee Beer 
38 sal 
33 Pe 
40 s. G&L a, (NH»)-CO: 
41 30 al; s. aeet: 








PHYSICAL CONSTANTS OF 























No Name Formula Mol. 
wt. 
Cerium 
1 citratel(Ous)bmen ae « Ce(Cs6H507):33H20 | 392.29 
© cyanoplatinite (ous) . . Ce2[Pt(CN)4]s- 1502.46 
18H20 
3 fluoride (ous))).....2... Coby ete asana. 197.13 
4 c (elie. cc... CeFs:HbO......... 234.15 
5| hexaantipyrine perchlo- | [Ce(CiuHi2zNeO)s]- |1567.84 
rate (ous) ClO4)s 
6 Gene iodide [6e(CoteN:O)olls 1650.23 
ous 
7| hydride (ous)....... (OBIE nopycoaanc 143.15 
8 hydroxide 1ee).-s Ce(OH) sy enc aee a: 191.15 
9 (ic) cee COCO) ¢ Seria aan 4. 208.16 
10| iodate (ie)....... ; @eUiOs)seeeere cee 839.81 
11] iodide (ous). . Cels-9H2O........ 683 .04 
12| nitrate (ous). . Ce(NOs)3°6H20....| 4384.25 
13 ann (i0) basic. . Ce(OH)(NOs)3° 397.21 
3H20 
14] oxalate (ous)...... Ce2(C204)3:9H20.. .| 706.47 
15| oxide (ous)iss-.... .. Ce203....- Be ed 328.26 
16 Soet'(i0) <0: Aaa om Seletate 172.13 
17| oxychloride (ous).......| CeOCl............ 191.59 
18| 2,4-pentanedione deriv. Ce OtGOsS 3H20.| 491.50 
(ous) (acetylacetonate) 
19| orthophosphate (ous) CeBOr cstieestoa: 235.15 
(monazite) 
20|  metaphosphate (ous)... .| Ce(POs)s.. 377.19 
21 salicylate (ous)......... Ce(CrHs0s)s.. 551.46 
22 Silicide.t se ene GDle Te acianese nae 196.25 
23 sulfate (ous) Cee(SO4)s.2.0....- 568.44 
24 © RS. ons Ceo(SOs)3'4H20....| 640.50 
25 my iH Ce2(SO4)3°8H20....| 712.57 
26 « Bad te dei Ce2(SOx)3-9H20....} 730.59 
27 Gc) ...| Ce(SOs)e. . Boao) 
28 ae gs Tie... | Ce(SO.)2-4H20....| 404.31 
29| sulfide (ous)......... oo Wcieisteise mnt ee 376.44 
30)(Cesitumwaes | Csekeosiacaenn. 132.91 
31| acetate.. ag CsCsH30e.. ; 191.95 
32 aluminum sulfate. . aGs ABO.) 412H20.| 568.19 
33.0) benzoate? 4: o...4... CsC7HsO2 . .| 254.02 
34 bromate::-eaeaecs: a (CsBr@:eeeamee . .| 260.838 
35 bromide, mono-. a. CsBriee aan ..| 212,83 
36 tri-.. Gee iCsBret weeeeeeee ||| 872-66) 
37| bromoiodide, di-...... .| CsIBro... | 419.66 
38| bromodtiodide.... ... CsleBresocec 0) 400.00 
39 carbonate. . see s@seCOs.- 325.83 
40 , acid... CsHCOs. . 193.93 
41] chlorate. . See esOlOg2 242 216.37 
42 perchlorate. . peti Nee |) CsClOs...... 232.37 
43), “ichloridedaaen.--eeser CsCl... 168.37 
44] chloroaurate.. ....... CsAuCls..... | 471.94 
45|  chlorodibromide....... CsBreCl....... 328.20 
46|  chlorobromide, di.......| CsBrCls 283.74 
47| chloroiodide, di-....... CaO eee pee .| 380.74 
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Crystalline fom, color and index 
of refraction 





wh. powd Sy... tnccecs ce 
monocl. yel. bl. lust............... 


hexS-wh. 3s: .< }ese.Gs8. eae 
wh; amor, powd.. ...2 5s 0) gee 
colsthex., or ic.de cess cee 


large’ yell. ¢raja cc ican. Oe 
amor. powd., dk. bl 


wh. gelatpptte..s seer 
velehs gelat. ppt. . 





cet Chit 
col. or redsh. (trac. La, Di) er., deliq. 
long red! need .\.4<)...000.2 - ee 


yelawh. Gree.) sis oon ce eee 
gray-grns Powders see eee 


cub; wh.=yel. or amor. ,...cehenee 
purp.. leat 2032. areca eee 
\cyel, crappt; -..222 5 ae 


monocl. red or rhomb. yel.......... 


micr. need ssiccc.5 .5 303-2 eee 


monocl. or rhomb. col.; grn. powd., 


hyg. ; 

rhomb. asbestos like need. (5H20 
monocl.) 

tricl. or monocl. sm. pink er........ 


asbestos like need. hex. er...... ... 


deep velcro sco... s Cones 
rhomb;:\sulf.ivell... 0... ster eee 
red cr.; br.-dk. purp. powd......... 
dei silv.-wh. duct. met............ 

IGsaconnd ica teen eee 


rhomb 
thomb. oot 24h 2 oes eae 
cub. col. deliq., 1.6418...... ... .. 


mionocl:\ yells.tiyacos-1acdaneeee 
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3.22 (5H20) 
2.88617 
2.831 


1.90 











Melting 
point, °C 


268-70 


Solubility in grams per 100 ml of 

















ees aan = | 
point, ° He) ot 9 
Seater ae. Alcohol, acids, ete. 
| 
eee S| | s. dil. min. a. 
Fn ARR i. aA eee AR ce need ck. coe 23 
i eee at ee Vo aliSsias 
EARNER oh 1.08 BPS 5 il) dy ee eRe 
eRe 15.1028 Sahay shenarafeversars.5is/ eases sees 
CG NE Ale een ee ee nr Ar on eS 
SS ne ee ees fe; s. a., (NH4)2COs; i. alk. 
BT et ot s.a.;sl.s. alk. carb.; i. alk. 
et SS ced 0.0152 Me rg ee yeaah Ce 
ev. Ie Py Bee MADR tr! 2 oT v.s. al. 
d. 200 |v. S |v.s 50 al.; s. acet. 
aca Bae Ss. RD 31s] SA Pas lve RE tocol 
SFA de hc 0.05335. | .... .. | s. HeSOs, HCl; i. H2C20s, 
al., alk., eth. 
i i: s. H2S0s; i. HCL 
ie it s. HeSO:, HNOs; i. dil. a 
1 ae uy sO IRE 8 5: s. dil. a. 
sh TREE d. ee dite lve sale 
ie G So aescass 
HOR Ree ck. ollaameete se 1./as 
2 AS Le ee a 8 ll) 3S Sante nate o racee 
6 EP 
ee | 10.1° 4.0689; Sifter «Seca SS: Ee 
2.25100 
3.9050 OES 1400's Ve ee amie 3 
ey 23.89; 690 Danes auc ene 
; 1220 
SET OU A | 11.8715; 
| 9.4230 
d. 195 | sly. d. to |form basic] salt 
Eee ie | v.58.) d. | ....... | 8. dil. HeSOs 
Be ease Hits d. s. dil. a. 
670 d. d. ShasiOsads 
een! POSS shige Dia it 345 598-5) || Se tetey caer eretstetstatel=/-)-02/- 
FaR Wen: 0.34° 42.54100 | s, dil. a.; i. al. 
dee Bee, 5 294.59 398.5100 See eh eeoe nen ees. < 
408 aes | 4.5330 WARES: oi acte cee Metak setae 
1300 124.35) Tiere s 2: 8. 2. 
d. 320 aearek ee |S. y ERR! Nene emt Em | 
aa ie 2605 eee gee 1 Saale 
AS Ae 260.515 Vise 119 al.-s, eth. 
Re eee 209.315 j|v.s. s. al. 
Re ade. 3 iseee oe 37,9100 s. al. 
Ree ee 0.89 80 10e i. abs. al 
1290 subl. 161.79; 270.519 | v.s 
185.720 
BS opcic bee 0.51° 27.5109 s. al. 
OGY! (| REE, AGT A dee neil tie 23 














PHYSICAL CONSTANTS OF 
























































Nig) Name Mormuls Mol. Crystalline form, color and index 
; wt. of refraction 
Cesium 
1 chloroplatinate.........| CsePtCls.......... B73 Oi cubs Velen. ds cece eae eee 
2} chlorostannate ........ CseSnCle.......... 597.26) cub: wh... .ccchnccs - odes er eerie 
3) chromatessyee eee ees Cs Cr Ok sion ee 381.83] @ yel. pr.; 8 yel. rhomb............ 
4 cyanide sawecu aches BON oe! ele 158593 /COl Crm aatee ace hae DOO ere 
5 fluogermanate.......... OssGelene seco 452.42) isotropic cr., reg. octahedra......... 
6 fluoride Rater ey tale! 1, ee 3 151.90 cub. colo neech nace: one eee 
ig WER rer Sn hooch oon CsF-12H20 LY feo) See eS en at eM MOREA la. crecc: 1s 
8 | -fluosilipates.-....<.. 5.4. Csaollen. eset ee 407.88) cub. Whos). ecchetee es eee eee 
9} -fluotellurite............ CaMeb sac 405 fteeat 355.52/col..needunnnwnris., dann ee eee 
10 formate peach doaar aoe CsCHOz ne eaeeer (Vy OCs) es ene SRC Soa 2 on 
Ah Peston ae eee eee CsCHO::H:0.. 5 Sty. eee eaten Ge ENO E cr abe «2 
12 gallium selenate........ CsGa(SeOs)o° MOHO| WO4T4licoly cree. cence ee 
13 sulfates eee: CsGa(SOs)2°12H20 | 610.94 we ol, 1.46498 5 oicckre meee 
144. ~hydridemaiecnteace CSEe csci cheege? | 188402 :whiler Ses oe eee ene 
15 hydroxide. snsaaeres CeO Oe ere ce col. - on Veideliq:...:,c-cccceutee 
16 iodatiev tans se aera ote GOs Gast aadssos monoel. Wh...ck...cc0s see 
17 metaperiodate CeO eee ee rhomb. wh. pli f j.ci.cc see 
18 iodide, mono- CSL ee ee te nee (quliceycio) baal RoW aincunpeednobode G05 
19 SitEds .| CsI. rhomb DUK seis o5 sie.c:c are Sere Oe 
20 aes penta-. Csligneetce tril. DIR Sif ts vote oe Uae 
21 “, chlorobromo-... .| CsIBrCl rhomb. yel.-red 
22| permanganate.......... CsMnOg, os. coe oo ealeama ani set 
23 mercury bromide (ic). ..}| CsBr-2HgBro. rhombs. seats ean ee 
24 mercury chloride (ic). . .| CsCl: Hee cub. or rhomb. col., 1.792.......... 
25) nitrates jctesacenamiaan CsNO3.. col. hex: oricub:, glit.<.-- eee ee 
26 me TAC eee CsNO3-HNOs..... 257 OS anh Je. tacioneno8 necio sere see 
27 : Sorte CaN O3:-2HINO3) + 25. 920\05)eols pi ccnseen acer eee 
Sil « mitritess.ny-se/- cee os sete | LIS .O2ltyel. Chie desc ceck cane ae eee 
29 oxalates seas oceras BOB 84 ioc cetieysiegi see lave fare Sh eric ee 
30 oxide, mon- 281" 82\-or.-red Gr...00- 2 ccnocs eee 
31 ye dies 297,.82| pas. yels Need... sts eprectean ene 
32 baeep 1s Sao reionicc. 405 313182) Choe brcers see. sence oeeeieeeiee 
33 SS tetramer: 329282) yelier\.).craeeee) gieje nici eee 
34] phthalate, acid......... CsHCsH04....... 298.03): ThOMD borscietsc.txe oyetnceorie teenie 
35| rhodium sulfate........ CoENSOos 12H30' |) 644 18 |-yel- octac aes sconce oeee eens 
36)|'. salicylate,...........2- C@sC7HsOsco50- .- 270 ODE sSiacisrctarteuretersd woserele ote ee 
37|  silicotungstate......... 4Css0-5iOo- hn cone WH CRy. code nvialerenys erareis ooseeieien 
12W0O3'tH20 
SS eupultates aoe. s ee eee CaesOPeee. ae ee) ooless ety or hex. col., 1.560, 1.564, 
-56! 
39 CEG enenee ae CaHSOmeees ane ots 220098) rhomb; col.spregeise. tense eee 
40), StsulfidGsmivec,.n cscs oe Cs2S-4H20 , «| 869.94 |<wh. era deliqican.c. -.cesteeeeer ee 
41 idle. $29-04|iamor., dk. red: ?. 2.02. acceseeniee 
42 Ee en eee $47.96) tetr. ..... 25 
43 fe trina e ee eee 362.00) yel. leaf. 5. San 20..-0. 
44 Slee bObetas sees cnc. SOSROG tel Soccernet enc cee 
45 “, penta- B26 VD 6 nw aves Sa ee pene = he ee ee 
46 hie meg OXA= 2a oe, a: 458.18) brown-red fa .eyeacics nue =e ene ee 
47 tartrate, AGid ape wen c. 281-.09|-wh. rhomb:iGr. eacecccemie ee eee 
48 dihydroxy=... | CseCsHiOs-2HeOr 48102 ow. one neta ciseeeisia\e sein mening 
49 Chloric acid A ee HC103-7H20 (?)...| 210.58} known only as eol. soln............ 
50 pereiweast HClO. Shee oe 1OOZATicol. uns: lig’.. .. Aves o<.g eee 
51 eo Set ee Ve HOOrHsOMn eee 118) 48imeed., fairly stables. once .cmeeeieae 
52 sf cies APR HAC10«4:2H20...... 136.50 stable, Nig. gule fees. cee or ae aeeeene 
53 Chlorine............- (8) cn etic ae cis 70.91) grnsh. “yel. gas or lq. or rhomb. er.; 
gas 1.000768, Iq. 1.367 
54 azide (chlor(o)azide)....| CINs............. PUTAS I RAS EXD oiojcip ciate cs 2a ses ce aie oereeo ee 





INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 

















No a gr. or wate Ferre ea a. 
ensity point, ° point, ° 0 ot 5 
eaten Sater Alcohol, acids, etc. 
WN 55 eee ge Memeabhlh ies 2% 024°; 0.377100 Ji. al. 
13520 
DAS tOGMNL = cu» 2. mmeterarlh LEBER ve ul cos SRE EM MPontes i. cone. HCl 
SHAS), ib eyo. | Wee nate Sl ee ABB) dor 71.413 O55 80” ies cape nig dereendtseane cece 
Ae er etengs cick || t-cyerheeeimtan ech. TEs a hiner Si © Vo |iseptacats i. al. 
iA LORS me Pe \ koe sae Sa pee sl. s. V.S. sl. s. a 
6 | 3.586 684 1250 Wisi Se eerste. s i. al, 
Ulbesterutac tes as PS ile ER Pe oe BOGsO18)) Wetevemisis All) redcuoicne ns taleeed otoVeCatoie o/c hore 
Siliesotee on 2 «ll Rapyaraipeter 6017 less s i, al. 
(| Secreto 1 (Wer Sc aac cera al | Mer aces ope d d. soln. HF 
10 DOS comme rteinily Lae AGE ct euill sistent PAN al ee ae ee eee eae a 
0035 70% al. 
make 
8. al, 
PE cli sa an 
set eres wees 





49 | 1.28914.2 
50 | 176422 
51 1.88; la. 1.776% 


53 | 3.2149 g/l; Iq. 
1.557-%4; s, 1.9 





d. 360-400 
400 
400 
600 




















i. abs. al. 








Weis b. | tll Sess See leormt iad eet 
v.s d sobs als w= oe 
8. d 8. a. 
Cy ge Mee Mt te oo 8.2. 
d. to d s. a. 

CsOH 
alas Swiloseacd 





196.2 | 1522100 
0.005% 10.5 | sl.s. NH«OH;i. HCl, al. 





167° 220100 i. al., acet. 
Bi 0 at states | Masters myshare eMac «dad 
Vv. 8. NigSiM= f |i ecto eo ea caccereiasese eae 
yg parilbaserastes 9 ll ac scant crertiots ore) sjstersivisoraiele 
eSpgetal| PTR abe i Pee eae atocete tae cs 
G7 eifogmegr 4h. tara are ite 
DODO! POI Seatecaerait ||: sane:<i 0:5 Ree OCT 
ViSe  wilirsetheswal | aetna ateneeeemmerrs ecks 
CO arc setye ors. ap. |lsScesayevesetkapaprechet enntets ar 
Vv.8 Vasil: |) «teehee es 
Wass Vv. S. 8. al. 
310° cm$; |17799cm3;|s, alk. 
1.46° g 0.5739 g 
A A eeeases d. alk. 








PHYSICAL CONSTANTS OF 
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Name Bormalay Mol. Crystalline form, color and index 
wt. of refraction 
Chlorine 
fluoride, mono-.........| CIF . hae 54.46 oe col. gas. . 
os ie Pek oo We rete 92.46] col. gas....... 
hydrate... . Cle-6H20 (?).. 179.01 haat lt cuvel.ae eee. © 
oxide, mon-.... CEO Ra. 86 91) yel.-red gas or red-br. lq. . 
dia (per-)r = wea OL One 67.46] red-yel. gas or or.-red cr., exp ... . - 
Pe wetted i wie PARGLOWES <4. ah Al 699-46) ete ow actentused PCR 
oxide, heptesc.um ace aoe USO ae ee ell 1S250Iicol Moise ce eerer 
Chloroaurie acid...) HAuCli-4H20 -...| 412.10) brt. yel. need., deliq. . 
Chloroplatinic acid.| H»PtCls6H20 —..| 518.09) red-br. pre deliq Bey. 
Chlorostannie acid . pete Lill 441.256) ‘col. keafsreen 4 ne eee 
Chlorosulfonic acid.| ClSO:H.. 116.53] col. fum. lig., 1.4874........ P 
Chromium.......... Ore. Lok Aree -| 52.01] cub. steel gray, v. hard met .... 
acetate (ous)... Wi@r(CsHs0s)2).. | 170210) red cree. «at ses aes 
(ie). asset nee Cr(C2Hs02)3"H20. .| 247.16] zray-grn. powd. or bluish-grn., pasty 
mass 
arsenide, mon-. ..... PAS ae dl 1'26109| gray hexs sc: ascii: seen 
boride, mono-. LN(orar eee, Bal) AGPRREI IK Gets sdouaococabe oF 
bromide (ous). Led Rene (Chis ee eae eee AVADINGY in Wachee anoeedbcoeseen coc. +c. 
(ic)... .| CrBrs.... __..| 291.76] hex. olv. grn.... .. 
" SEs GON me Soe ate CrBr3°6H20....... 309 86] hex. pl., grn., deliq....... - = seemamens 
(tri-) carbide, di-... ...} CrsC2...... _....] 180.05] gray er. 
(penta-) carbide, di- ..| CrsC2.... ........] 284.07 silv. er. 
carbonate fous) wee GrCOsapens eran 112 02| amor, gray bl..........-..-. -++- 
chloride (ous). . CrCle. 122.92| wh. need., deliq. . 23 oe 
oS (iG) Salsa Chee Orla Ameena ae 158 .38| i. vit. pl. (or deliq. 8. cr.)........-+- 
a 3 .-| [(Cr(H2O)s}Cls..... - 2662 4Sianonoclwit snc teela eer Y 
e : ate 20)sCl]Cle: 266.48) grn.cr.powd....... ..+ -aems 
s Sis Ba: Bee Rie a a}Cl- 266.48 \thomb; grmv-nige.. 2. oe eee 
a CS 9 oie ee CrCls10H20.. ... 8390541 grnvicr. POWs e-2) =21--) eee eee 
fluoride (ous) Fee ee Cre Seep ee OOO rave? cc adios cae oe 
(30)!.cpoteh ee ee LCs ane ern ae 109001 rhomb; ermbe- 5-2. a eee oF. 
3 Ne CrF3:4H20 18L.07|:cubwoct grim...) 2-40. a. sneee 
e Silage aie Pc CrF3:9H20 974;.16| vlt. bl. gelat...2.2.-5---- eens 
hydroxide fous); eee Cr(OH)2.... “le 86103|yelalbr. at: seta Sia. koe 
SEN se HO) (or C>:O3-| 103.03) bl.-gray grn. gel. or vit. amor. 
tHe 
iodide (ous)...........- 305.85] grayish powd....... 25 eee 
Mitrabeae) mises ante. tc Chose TAA O.. | 373.16) monocl. br a 
Be mig 2 ope Oge Cr(NOs)3° 9810... _..| 400.18] monocl. purp . 
nitride, mono-.....- CN ee i i 66 O2\amore s-lymles anal ese 
oxalate)(Gus)eeeee 2. 158.05] yel. er- powd ea 5 oo Ae ee 
oxide, mon- (ous) 68.01] black. bate 
sesqui- (ic).. 150: 00lhexsigrn,.ghee : .o-- sor 
Sole dion ttenotce sc 84.01 br-blk. POWd'.2.0c260 ease 
“  tri- (chromic CrO sheen. 100.01] rhomb. red., deliq...... .. . .... 
anhydride) 
oxychloride............ GrOsGla..... 4. .|) 154senldksredihaiet fec-n.) 3. eeee ee 
2,4-pentanedione deriv. | Cr(CsH7O2)s.......| 349.33].........----- 
(acetylacetonate) 
orthophosphate (ic)... .. Cr(POs)-2H2O.. ..| 183.06) violet cr....... 
a a eee Cr(POs)-4H20..... 219.09] grn.cr...... 
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INORGANIC COMPOUNDS (Continued) 












































| Solubility in grams per 100 ml of 
No: : gr-or | Melting Boiling 
ar pene: Tee Ce ae Alcohol, acids, ete. 
1} 1.627100 —154 + 0.5 | —100.8 d. om ee A Retccce veer ce tee 
2| 1.7738 —8§3 11.3 d. [i eet on fo en eS SOR eee ote oe 
3| 1.23 dO: Ge et es es ose VeuSst tree aeiece s. alk. 
4| 3.89° g/l —20 3.8758; exp. | 200 em? | d. to exp. C. comp.; s. alk. 
| HOC! S04 
5 [3.090 g/l —59 9.9731; exp. | 20004 d. HC1Os,| exp. C. comp.; s. alk., 
100 em* Ch, O» HeSOx 
Ghee Ae teeeasas. |-<2 Se. 82; exp sds eV eas ate: s. bz. 
TNESe Moe eat See —91.5 82 att ee whl sac aoe s bz. 
() Be, Sone ee Come ID ee. S. v.s. s. al., eth. 
9 | 2.431 OOMMeeP Perro se Vass V.'S. s. al., eth. 
10 | 1.93 ee | AS BRR ee Ee et Oe oe sell tes Seca. -eesasts Na scrqnae 
11} 1.76638 —80 158 d. to HeS}Os + HCl) d. al., a.; i. CSe 
12 | 6.92 1615 2200 a i s. HCl, dil. HsSOs;i. HNO; 
PEGE esas. [Mee HORE ASS chita sl. s. S. sl. s. al. 
TES, | so h:s An ROSEN NAO ciocs eterna eee se eae Re aah eal eect ea i. al. 
15 | 6.3515 | Seer te etal ater as ie i. tae 
16 | 5.417 es oe Utes. ioe i, i, s. fus. Na2O2 
fpcoome  — errs Werc ce ee emo (Tt omc, iret antent s. al. 
ASHAQ25O areas subl, ie 2007 Il PS 4 Aste y. s. al.; d. alk. 
| 2) i. 1. 
19 5.47 | pec GEREN | Recess ODP EIEES 2 y v. pees s. fus. NasOv: 
- i. eth. 
20 | 6.68 1890 8800 if i s. dil. HCl 
21 | 6.915% LAR) Mee MD ee ea ee ee oer ata NU oS ee | hanger re se cl 
5003 || | ALC Sea | Sean |g Peace cunrns THES Ml cats nas Ss. min. a.; i. eth., al. 
72 1O-Fy see || oe ea Sete ope ken one Vv. S. v.s sl. s. al.; 1. eth. 
AS } 
24 | 2.76 | See concies 1300 subl. 5 933% : \ i. a., CSe, acet., al. 
25 | 2.76 CE ee rare eee 58.72 s s. al.; i. eth. 
od Day a nl) cgi rei islial | cnet Sg Seven Werle eee | ISI, 2) cee Scene oicetans Orie 
27 | 2.76 Sieh Mina \itchsto-syseeters ar 58.5% s s. al.; i. eth. 
DiS, | Boedoe dace eee tenet Pearrainc te eas ASS cell cere a» 2. v. s. al. 
29 | 4.11 1100 > 1300 Se: oly s< Soule HCl; i. al. 
30 | 3.8 >1000 subl. i eae i.,- sl. s. a.; 1. al., NH3 
| VEY A me a a alll Re otras Al Re Ss. Ss. s.a5 ial, NH; 
SOUR: oR Wik Bic. chal Dae aee ce VS: at HEE tec s.a., HCl, KOH; i. a 
ES al! < acpe emere ae reir ing Yh ER eatiee ss ae!) Rater ees oye ein a | Ame Ae S. a. 
Sa Pere ese) Ihiocco tne, Som fiaerets aes wale i. i. s.a., alk.; sl. s. NHsOH 
PO TOMUGwa fehl ye ccc ea Osgee Ne || (Rm Oe bcticee ce he cae 
BOs tarts ceo fee. i (1 ema epee ee oe Bn SMM: NB acne astow dais te a 
jel | acerca eae eater 7 d. 125.5 mY s s. a., al., alk., acet 
BSI aE ene d:-1500!) =e uceetiee Teo > ualehleeot es i. a., alk. 
BY ae ol a eer aea IA Riae were mn |g ence oS SRI ere 2 coy) Sell Sees cease = 
AD coer! anes sane all Rees i i, i. dil. HNOs 
41) 5.21 1990 Pepe ee, I esard 5) i i i.a., al., alk. 
MAM eh gales event = SOU ee ei Bae eee ot oe ee Ek itereaet « s. HNOs 
43 | 2.70 196 d. 16615 206.71 | s. eth., al., HeSOx 
44/ 1.911 —96.5 117 d. d. d. al.; s. eth., ac. a. 
SO Res ms 216 340 ae Gr tee s. org. solvts. except Igr. 
MGA | Pe Sn, A axccolll We ames eae? a s.a., alk.; i. ac. a. 
47 | 2.1082-5 TPiorttcte Morel Med ec ota: Sts w ian | eee eee Bi Be 
| 


* Several chromi salts exist in two forms, a soluble and an insoluble modification, 
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PHYSICAL CONSTANTS OF 


























No Name Wormula Mol. Crystalline form, color and index 
i wt. of refraction 
Chromium 
1| orthophosphate (ic)..... Cr(POs)-6H20.2.; 125d,03)\ trick wyitie-. 22. - 2s ee eee 
2} phosphide, mono-....... GrPaes ae sas e 4b al 88:08) gray-blk er 5, anu «o> sees 
Si silicidess sss. erascemee CraSie.cszsce «oe 16212015) tete. pr. seed. ee ee 
4 sulfate (eee @rSOi-7HeOvs 25. .i|) 294718) blue er see se seein ere F 
5 Ge). Ore(SOays.......-. 3925290) vit. or red powd'. 5. = 0es-oeeeeenee 
6 Se eee «| Crs(SOa)3-5 HO)... .||) 482), 28) green amor... 2...-..+-eee see 
7 ef ER eile <crhc Cr2(SOs)3-15H20...| 662.44] violet amor. sc..........-.......-. 
8 MY Sha eerie. Cro(SO4)3:18H20...| 716.49] cub. oct., bl.-vlt................... 
9 sulfide, mono- (ous)..... CrSs se etante fee 84.07] blk. powdit-. 205. .... .. eee 
10 , sesqui- (ic)...... CirSsh eet 200:.20|| brs blicpowd! time sackets 
11 (tri-) sulfide, tetra-.... . CrsStt dance denns 984) 97) gray-blic, powd.....0. «as aeeeeeier 
Chromium com- 
12 plexes: Chloropen-) [Cr(NH3)sCl]Cle 243 -54llioct. red. ..cc we. « na teen: 
tamminechromium 
(III) chloride 
13| Hexamminechromium | [Cr(NHs3)«]Cls-H20.| 278.59] yel. or... 2.20.2. cece cee ee 
(IID) chloride 
14| Hexaureachromium (III)} [Cr(CON2Hs)s]2- 1304796) leaves} 1t. rn. nen) 
fluosilicate (SiFs]s°3H20 
15| Hexaureachromium (III)} [Cr(CON2Hs)é]- 1163-29) gern. need sxccncc.2.: asec eee eee 
perrhenate (ReO,)3 
16) Cobalt..- 2.2. ..2..-. Codie ea ae 58.94! cub. silv. gray metal............... 
17 acetate (ous). .| Co(C2Hs02)2-4H20 | 249.09] monocel. red-vlt., delig 
18 (Cle ate ee Co(C2H302)3. Ui 286j0U) OCh., BCCCH 4 at. « = sere -ncreniete nent 
19| aluminate (approx. Co(AlOs)o. 207 Foe) 176888 eub: blue. 2: ee... eee eee 
Thenard’s blue) 
20|  orthoarsenate (ous), Co3(AsO4)2°8H2O ..| 598.77} monocl. vlt.-red, 1.626, 1.661, 1.699. 
(erythrite) 
21 orthoarsenite, acid (ous). | CosHs(AsOs)4-H2O.| 692.52] rose-red..................222 eens 
22| benzoate (ous)......... Co(C7Hs02)2-4H20.| 373.23] gray-red leaf........ ...........- 
23 Poridetsmono==....26.<% «|| COBs nse ete acetes al) 09 n1 OI Dlak ou ase came eee cee eee 
24! bromate (ous)..........| Co(BrOs)2-6H20. ..| 422.87] oct. red... .2.....22. 56+ tb ee eens 
Fil eeprowuder(OUS)in. oe -..< <i |COBKa. vaca. cee 218-77) ern. cr.,.delidnn... 4.) n ee eee 
26 - Se Pee .| CoBr2:6H2O0....... 326 /87\ppr. red-vit., delid........sueeeeene 
27| carbonate (ous) (sphero- | CoCO3............ 1V89bltrig., red, 1.855; 1.605. ene 
cobaltite) 
28 = , basic (ous). . >) AoE 3Co(OH)2°| 534.78] vit.-red prisms................-:-- 
29| carbonyl, tri-.......... Co(CO)s (or [Co- 149.07) lle: (Gr ccc Sees c cleyeeic ce eee 
CO)s]4 (|571.88) 
30| carbonyl, tetra-........ Co(CO)s (or [Co- 170/98) (OL. Crs aasasc srersvae ole os cn eve ee 
CO)s}2 ee 96) 
31 chlorate (ous).. + Co(ClO3)s:6H2O:,, .|°383, 95) cub: red, deliq..:. =... .. anes eeeere 
32) perchlorate (ous)... re. Co(ClOs)2. “| 254,80) Ted need: -25,.0,.. cans acnen eee 
33 perchlorate (ous)....... Co(C104)2"6H20. . F365: 95ihex.. red @e55-2 ceca ee eee 
34] chloride (ous).......... CoCl ya eaneeee 1297851 lion. cars retace sisvahc es ae ee 
35| chloride (ous).......... CoCle:2H20....... AGBN80) Ses Siac cS at dacwe kan, sos eee 
36| chloride (ous).......... CoCl2-6H20....... 237296| monoclored ..cic0 22 see 
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INORGANIC COMPOUNDS (Continued) 


wh 


NODC 


10 
11 


12 


13 
14 


36 








Sp. gr. or 
density 


1.86717 
Leyte 


4.1 
3.779 


1.696 





Melting 
point. °C 


—H20, 100 


47-8; 


subl, 





Boiling 
point, °C 


as 


1049 


—6H:0, 110 








Solubility in grams per 100 ml of 





Cold 


water 


Hot 


water 





i. i, 

bo AW, ce 

Vas. fl arte as 

d. d. 

45 BU ee oP evs 

66.759 “> | 68.197 

s. red 153.297 
color 

i. i. 

is d. 

BlaSs, jue ake 

ip i. 

558.3° Vv. S. 
100° 115* 

5H20: 1154 
100° 

457 105% 

76.7° 190.7100 
(red) ; 
49.920 











Alcohol, acids, ete. 


8... alk:3'1..a0. a 


s. HNOs, HF; i. a. 

a. HCY HE a 
H2S0 

sl. s. al. 

s.aleana. 

s. al., H2SOs 

i. al. 


HNOs, 


s. al. 

a aL: s. HNOs 

s. HNOS i. HCl, dil. H2S04 
i. HCl 


77.10 al.; s. eth. 
s. a., eth., al. bl. color 


s. a.; 1. NH3 

s. a., (NH4)2CO3 
d. with Br 

s. al., CSe, eth. 
s. al. 

s. al., acet. 


s. al., acet. 


54.4 al.; 8.6 acet.; 38.5 


meth. 


vy. s. al. bl. color; 0.29 
eth.; s. acet. 


(oo nee ee eee eee 
* Several chromic salts exist in two forms, a soluble and an insoluble modification. 
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PHYSICAL CONSTANTS OF 








No Name ormals Moi. Crystalline form, color and index 
¥ wt, of refraction 
Cobalt 
1 chloride (ous), diammine | CoCls-2NH3....... 163'.92] rose..2g22 She we sic este ee Ae 
a-) 
2} chloride (ous), diammine | CoCl2-2NH3.......] 163.92] blue-violet......... ean: ocr ac 
3| chloride (ous), CoCle-6NH3....... 232-05\'nose-red: oct/2,)-1-.45 sce eee 
hexammine 

4] chromate ges BIICoOrOate atad.aae 174.95) gray-blic.cr.. J..-..-00.2 oene ae 

bi citrate Cous\ienehee een, Co3(CsHsO7)2°2H20} 591.05] rose-red...........00..0--+eeereeee 

6 cyanide (ous). Ps A ae Co(CN)2:2H20....| 147.01} buff; anh. bl-vlt. powd.,.......... 

7 ..| Co(CN)2-3H20....} 165.02] amor. red-gray powd.............- 

8] ferricyanide (ous). .....| Cos[Fe(CN)elo.... . 600.72} red. need Ahza.tcccss 0. . 0 eee 

9|  ferrocyanide (ous)...... Co2Fe(CN)6:7H20..| 455.94| gray-grn. ........... PP ret Sine 
10} fluoride (ous) Rita thc: OF's*2H20.......... 132.97] monocl. rose-red............e00.-- 
11 a) | ae eT Pe CoF2-4H20 169.00} a rhomb. oct, red; 8 cr. powd. rose. . 
12 s (ic)... Cozk's-7H20 . .| 357.99] grn. powd........... ddantdase Phas 
13 “acid (ous) .| CoF25HF-6H20...| 305.08] trig., orange-red.................-- 
14 ot ic .| CoF3(or CooFs)....| 115.94] hex. brown...... acts os oo Ree 
15]  fluosilicate (ous)........ CoSiF's6H20...... 309.10) trig. pink, 1.882, 1.387............. 
16| formate (ous)........ - | Co(CHOs)2:2He0....||| 185-01 red’ or. cn os <cccc eee be neem 
17| hydroxide (ous)........ Co(OH)s..........| 92.96] rhomb. rose-red................... 
18 ss (ic). . Co(OH)aseeenin 109296) bik.ebr:, powd: <.. 55 5. 1. 
19] iodate (ous)........... Co(IOs)e. . 408.78) bl.-vlt. need. .4........2. eae eee 
20 ca Ae eteicee earns Co(IOs)2:6H20. . 516:.88) red Obst jacsiect uc env ete 
21] iodide (ous), (a-)(stable)| Colz............ .| 812.78] hexag. black.................-.-.- 
22 se Sn (Be ee | (Coley is eaten 312278! yel. need umnst....4. 9 .en eee 
23 £ is = se} COloBESOT Sy 348.81 grn., Gelidus. snes sc nena 
24 os See oen ee Coke OHe@ opener 4 20) Sell hexsibr red sa see FRR EY it oe re 
25] linoleate (ous)..........| Co(CisHs102)2... .| 617.80] brown amor..................-.-- 
26] nitrate (ous)...........| Co(NOs)26H20....| 291.05] monocl. red, deliq................. 
27,|| ‘oleate (ous). 35-06. oe Os a ee 621° 83) bre amor powd!...) anaes 
28 oxalate (ous). . CoC20... ~ 0] 146.96) redsh. wh". co.cc eee 
29 oxide (oye Aiea S aoe eee OO eee 74,94) qub.ern breeds... cco cn eee 
30 membratlG Vememee ysis CosOiic Seen 240.82) cubs bike. a.. oe ee 
31 Same (IG) eerie terse ert acc COSOs arpa tare 165.88] blk.-gray powd................... 
32) palmitate; ...4..-...< Ce 6% 569). 76) Sore Seceteinodss oo ne ceertaeeaaee 
33 orthophosphate (ous)... .] Cos(POs)s. . 366/86 |\redsh jer'o-cn fot eee eee 
34 ss “...| Cos(POa)2" 2H20...| 402.89 Dink powd.-,ccp cise eee 
35 TA See oo 8H20...}| 510.99 hy powd:: sf: 2.1 eee 
36 phosphidetye...a-c)- CoP eer hes 148,90) sm. need. grays... ..-«. cere eee 
37  orthophosphite, di- (ous) CoHPOy PASO ce 175700}'redsh.. need 2% §...:cn scents 
38} propionate (ous)........ Co(CsHsO2)2-3HsO | 259.18] dk. red. cr.............0.- eee eeee 
39|  errhenate (ous)........ Co(Re0:)2-5HsO) 7. 640564) dicipink 4. oe eee eee ae 
40|  selenate (ous).......... CoSeO4:5H20...... 291-98) tricle ruby red.) 00.0. cena 
41 Ba ise, est eae CoSe04-7H20...... 328,.01/ monoclan 1. her cease heen eee 
42] selenide, mono-........ Cosets..v. aan cere 137%90f hex. yels.feee be cacc<n one 
43 orthosilicate (ous)...... . Co2S8iOu DOOM OA wb. Or ac cnc eters) ieieeiee ae 
Aa'l silicide 2a canes CoSi... 87.00) rhomb, oi. 2= te: «= 20 See ee 
45 Seale io dora svoreis eee CoSiz. 11506\qub..dk, bluishts,. 1.0m. cients 
46 See Pie Ri Ns CosSi. 145294) grayers. cccpacc.c scene cee eee 
47| sulfate (ous)........... CoSOieeenty.. =. 155.00} hex. and oct. red powd............- 
48 a LISA R EP eERS. a CoSO4-H20........ 173 02 lived) Cr ac casinsmancnecussete eee 

1 
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INORGANIC COMPOUNDS (Continued) 





ee 
1 | 2.097 
2 | 2.073 
3 | 1.497 
Ooo eee 
7 lea: 


2.113 
2.12922 
3.597! 


19 | 5.008 
3.68971 


5.68 
5.45% 


3.021% 
6.478 
6.07 





6.415 








Melting Boiling 
point, °C point, °C 
OTB el ee ree as 
210—a| form 
d. 
—2H.0, 150] ©... ots 
—=2H2O° 280) b Eipeuyan:s.< 
—3H:20, 250 














Solubility in grams per 100 ml of 





Cold Hot : 

ners Rater Alcohol, acids, etc. 
ee A aN otc: s. NHsO;; i. al 
1 ee eerie So s. a., NHsOH 
OB TT ere kit leer eeeeeces cadre eee ae 
ee ae) See oe s. KCN, HCl, NHsOH 

| coal da dale 52 50 ae s. KCN soln. 

Ga re Sie asee s. NH;OH; i. HCl 

| Eee aes ee ee s. KCN; i. HCl 

s. d. s. HF 

(PR ot Be doce SHeea ODS. aceiacs snr erie ate 
Co(OH)3 

LIMES To |) Cotter: wee ao eee acs 
Tic gee Ee ee itt ele te hae AO 
0032" Tent ® oc s. a., NHs¢ salts; i. alk. 
0.00032, ||": ..%... Boat al 

0.415 1.33100 s. HCl, HNOs 

Sotcm yl ese otgib > oboaatla-ftiae stn 

1599 420100 v. s. al., acet 

376.256 BAA | dS eaeteasocshense tt soe 
s. s. s. al., eth., chl. 

i ACERS 3 s. al., eth., acet. 

133.89 V.8 100125 al.; s. acet.; sl. s 
NH 

LER ks s. al.. eth., oils, bz 

i ee ace eee s. a., NHsOH 

i, s. a., NH;OH; i. al. 

i s. HeSOs; i. HCl, HNO; 

F : as Tee. 

i. i, 8. &31. al. 

Seo te a 8 s. pyridine, hot CS2, CCla 
sl. s. eth., CS2; i. meth 
al., acet. 

is a 8. HsPOs, NH,sOH 

Pgf seh Mea ees s. H3PO« 

ee nee 5 oe Te s. min. a., HsPOs; i. al. 
i. i. s. HNOz 

| See eee eee Poe ne ee ea 
anh eel} teere cs v.s. al 

33.511 

rs a |) rc oa ame ee aes rene wee Sr 

Vest) cio. s, | eases Geese 

Pod) Wil Ree s. dil. ici 

satelaters AWERIS ccs ye) ace d.a 

36.2% 83100 1.0413 meth. al.; i. NHs 

8. MI oe nicks cad i te 





PHYSICAL CONSTANTS OF 





























Mol. Crystalline form, color and index 
No. Name Formula wt. of refraction 
Cobalt 
1 sulfate (ous). oes «ie oer CoSO0s-6H20....... 263°10|)maonocli.. cece noses ee eee 
7 # “ “(bieberite)..; CoSOs-7H20...... 281.11] monocl. red-pink, 1.477, 1.483, 1.489 
3 aunt TO eis eceetaa Seer ones 18H2O...| 730.35] bl.-greencr. powd.............+--- 
4 sulfide, mono- (jaipurite)| CoS.............. 91.00] oct. reddish, silver-white........... 
5 (tri-) sulfide, tetra- (ous, Corse Fs otra 305,06) cub. dikcjeraye-temenc: eh ene nataee 
6| sulfide, sesqui-(ic)...... ee Benenden 6 ate 214506) bikserysteneeeeeurict cc 2 cee 
7 interment hy ||| COmts a.ceierenpane 123306), cubs biksspees acts cone eee 
8 sulfite (US) cau-+.-.:- Coste SEO cara QOOUOS| red hoe cant pete te eee 
9 tartrate (Ous)........... CoCaHiOgsen sane 207.01) monocloredsh’.24. 0) ono) see ae 
10 thiocyanate (ous)....... Co(SCN)2:3H20...| 229.14] rhomb. violet..................2.. 
11 orthotitanate.......... CosliOmean. eee 229878: cubs prushy bls. eee ee eee : 
12 tungstate (ous)........ COoWOR Me oectee : 806.86) monocl,, blc-gra.e erie te ae 
Cobalt complexes: 
13 Aquopentamminecobalt | [Co(NH3)sH20]Cls..| 268.49] brick-redcr.............-..+-.-0. 
(III) chloride (roseo). . 
14 cis-Chloroaquotetram- | [Co(NHs)s(H20)Cl] | 251.46] rhomb. violet...............--... 
minecobalt (III) chlo- | Cle 
ride 
15 Chloropentammineco- | [Co(NHs)sClJCl2...| 250.47) rhomb. dk. red-violet.............. 
balt (III) chloride (pur- 
pureo) 
16| Hexamminecobalt (III) | [Co(NHs)s]Cls.....| 267.50] monocl.or..........-.-..-.+0005- 
chloride (luteo) 
17| Hexamminecobalt (III) | [Co(NHs)s](ReOs)s- | 948.10} or.-yel. doubly refracting pr......... 
perrhenate 2H20 
18 | Cobalticyanic acid.. FeO -H.O | 454.16] col. need., deliq 
or3H 
19 | Cobaltocyanic acid. . Hes ape a 52 159 .08'| Cole.cs aa tosett- a tegsmesevere seals sett aie 
20 | Columbium (niobiam) CHICND)heeecee re 92.91 none steel gray lust. met., 1.80. 
21 bromide, penta-........ CbBrs aon a> sdeb es 492.401 purp.redvere. tec. =< a eeeg ame 
22 chloride, penta-........ CHOP ket enanaess 270/20) yel.-whi,deliq.ut<..... 0... -- au near 
23 fluoride, penta-......... ChE Rint. omeach ee 187.,91'monoelipr:, col. .- 2-1. «erie hate 
24 hydride hres sence es.> ChH hasan a 93.92! gray POW cnisieee cise clei) eer ate 
25 nitride, mono- CDN2e cements 106.92) black...... Re Pedic ka 
26 oxalate, acid........-.. Cb(HC204)s....... 83. 05|.monocl! cole... snc oacchr eae 
27\ oxide, mon- (or di-)..... CbO!(or Ch:02)....| 108.91) cubic blk... f..-. <2. eae et aoe 
28 “  di- (or tetr-)..... CbOz (or Oba: 124593) black. I dea ace cab oeae tae 
29 SP Vnent= aie. Sb as. {ov 0 eeiclo= Bon 265,82] rhomb:: whee: d.: 2--.. setae ome 
30 ce “(eolumbic | Cb20s- HG seh asl eae Whe amore elev ccc 2 ac oe ee 
acid, columbium hy- 
droxide) 
31| oxybromide............ CbOBr3: - .caeaee- 940+ 66H yel.orgsbecus ais 01 on ees 
32] oxychloride CbhOCl3eien eee ae 215-28] need NGolls <<28 ds ciavacasa cena eee 
33 oxysulfide. .. vets (Oe: 998° 00\' black: 225... 5c.2ce5 scene ee 
341 (Copper: ayes er bore | Cieer o-sace clades 63.57] cub. redsh. metal........5../. 2... 
35 sete By (neutral Cu(C2H302)2"H20..| 199.67} dk. grn. powd., 1.545, 1.550 . ..... 
verdigris 
36| acetate, basic (blue OS aaa CuO- | 369.33] grnsh.-bl. powd..............-+065 
verdigris) 
37) acetate arsenite (ic) ec Cu(C2Hs- }1013.83] em. grn. powd..............-.--4- 
(Paris green) O2)2°3Cu0-As20s 
38| acetylide (ous)........ (Gus Cer k ante oman. 151.16] amor. red exp.......-.+-mwen-24 oa. 








INORGANIC COMPOUNDS (Continued) 





























Solubility in grams per 100 ml of 
Sp. gr. or Melting Boiling 
density point, °C point, °C set ree Alcohol, acids, ete. 
Ot i Viet - sat a Facil aaa pare Cie eee 
1.948 96.8 —TH20, 420 | 60.43 670 2.5% al.; s. meth, al. 
“ORCC DOE 3 cE oe (Cece aa mee s.d. secieees | Se HeSOa; i. pyr, 
A5 FL S| | ee oe 0.000383 | ....... 8.8, ale 
386 33 wa sere ve Waictarda [eam erins lee sate ce ter hl atrleinepe ctceteteess, otras Sore 
om cmteell a ahs daa i tre ce Be Gs be 
Clim hs cae ceomednleawe eee ra ee) foal reel s. HNOs, aq. reg 
- ES See eee ero he oe Ie Sie ie i Beta tee {da Ess 
ee: . -.: ulna eeenats Ala das.. ced sl. s Were ey Se dikes 
recat. Kk SobeOwile | Josey ansee 8. re on ek re a MODE EAE 
Oj 12 «itil. ane SS Satin te aes Ce Wiis ccna ......, | 8.conc. HCl; sl. s. dil. HCl 
Ace © Netra fies = dels sne as. 1 fee ieee . |s. hot cone. acids; sl. s. 
cold dil. acids 
1.7% 71 a is a, > Se 16.129; 24,8716 sl. s. HCl; i. al. 
24.87% 
1.847 CS ee ee Oe nee rae 140-9 pa line ope ae S. 2.3 1. al. 
2.7620 
1.819 i ahatalaliten i be Pc BN 0.2820; "| 1.03164 | s. cone. H:S804;i. al. 
4% 
70 Me ine ee et oe cc 4,269 12.7446.5 | s. conc. HCl;i. al., NHsOH 
C25) lalla ic te Ieee aad br ick ef eae O.0469- 0 D253 3 ..e. (Le eee. 8 
Ses RE ge d<109 ae ate oF Altes .......-|s.al., HCl, dil. HNOs, dil. 
HeSOs 
Yah a RCE EA lbceaneietes rien perp ater 3 Je,... | arabs: akpeth?chlz 
8.55 2500 3700 i; i. s. h. HoSOg; sl. s. HF; i 
HCl, HNO; 
eae aaah ¢ 150 270 d, ....... | 8. al., ethyl bromide 
2.75 194 240.5 dL ATARI 2. 3 s. HCl, CCl, al. 
3.29318 75.5 229 6.05 Meret? s s. al.; sl. s. CS2, chl., H2SOa 
infus; TS Sit eee ee? cy | eee Ree s. HF, cone. H»SOs; i. HCl, 
HNOs, alk. 
2050:d et ee eee BAS Se od ee s. HF+HNOs; i. HNOs 
SE ITI oe | Race ET Soe \ado om oe d. d. s. H2C20s; d. al. 
C27 Ne ee ee eat cee nen be i, i s, a., alk.; i. al., HNOs 
Fgh MOSS ee) Se ROIS wrk Mere Ae b i sl. s. alk.; i. a. 
447 55206 ee ty eee or. i, Ps s. H2SOx, HF, alk. 
Fe ean teen he caricature hace i RE a hese 8. s. KOH, HF, HeS0«; 
i. NH3 
a OSA S SAC subl. He ee x. Wd? Peper) | Bide 
10.19 g/l BUDS AO0 Sr Eh eee oe s. d. d. s. H2SOs, al.; i. HCl 
AAAS ROPE At ah ABP OB AOD pl eshte sae Oy i. ib....6 | & H2SOu; slase HE: 1. HCL 
8.92 1083 2310 i. i. s. HNOs, h. HoSOsg; v. sl. s. 
HCl, NH:OH 
1.882 115 240 d. 7.2 20 7.14 al.; s. eth. 
Peace I ereeetcnal mop cer ae sl. s. :...... |s. dil. a NHYOH; sl. s. 
s. al. 
BAA AE ACCOR ed hero BPS anooeece i wueeeee | 8. 8, NHOH; i: al. 
beeing dass exp. Eee snl Vaeksiss Feces oh fa Beane 











PHYSICAL CONSTANTS OF 














No. INanie Horvat Mol. Crystalline form,.color and index 
wt. of refraction 
Copper 
1 orthoarsenate (ic)... .| Cus(AsO4)o°4H2O..| 540.59] bluish-grn..... . .. .. ......-. - 
2 , acid (ic)... | CusHo(AsOs)s° 911.54) blue <ov0c c's ns 4 dag 
2H20 
3 Kar arsenide (domey- | CusAs........ ..- 265262|-hex? 22>. 09 HAN fa. S22 
ite 
4: ‘arsenide: oneeee eens CubAneniacentee 467 67) 0¢ts Dhocy sp) cnasce sen) ease nee 
5 orthoarsenite, acid (?) (ic)} CuHAsOs (?)......| 187.49] green powd...... .........-...05. 
(Scheele’s green) 
6| benzoate (1c)........ .. Cu(C7Hs502)2°2H20 | 341.82} lt.-bl. er. powd..... 1) 
7| metaborate (ic) : CAE Oss a. fA 149.21) bluish-grn. cr. powd........ ..... 
8 PILE hep a sveieets ey NL CusBo eee 219835|:yellowweroacssenccoeek ong eee 
9 bromate (ic)........-.. Cu(BrOs)s- 6HeO),..||| 42750 |houb.bli-wrn'aris..s sees ee Cae 
10| bromide (ous).... . ...| CuBr (or CusBr2).. ( 143 i cub., tetrah. wh. f.....c.05 2esee ee 
86.97 
11 ¢ (OSs <Saeeae eee CuBroe senna 223.40] monocl. blk., deliq............. ... 
12} butyrate (ic).. ant eee: 2H20.| 273.80) dk.-grn. cr.; odor batyng ee 5 
13 carbonate (ous) eR ernes Os. ee a: 187.15} yellow (exist. quest.) . . 
14 , basic (ic) CuCOs: Cu(OH)2...| 221.17} monocl. dk. grn., 1. 655, 1.875, 1. 909. 
(malachite) 
15 ce , basic (ic) 2CuCOs3-Cu(OH)s..| 344.75] monocl. bl., 1.780, 1.758, 1.838..... 
(azurite, “chessylite) 
16| chlorate (ic).. .. .. . | Cu(ClOs)2-6H20...| 338.58] cub. green, deliq..... ..... ...... 
17 chloride (ous) (nan- CuCl(or CuzCle) 99.03) cubwhs 1:08.2-00.... ., Neos eee 
tokite) (| 198.05) 
18| chloride (ic)........ CuCliscaanceatee 134548) brsyelspowd. Hyg. es .ie nel eens 
19 et SS tones Ms 28 CuClz:2H20.. .... 170.52] rhomb. grn., deliq., 8 1.685......... 
20| chromate, basic (ic)..... CeO areas 874.75) Velabr meets sue one Seen eee 
2 
21| dichromate (ic)......... CuCr207-2H20.... .| 315.62] bik. cryst., deliq........... ...0+ 
22) citrate: (ic) seen ene 2Cu2C6H407-5H20..| 720.56] bluish-grn. powd........ ......... 
23] cyanide (ous).......... ay ve Cu- 89159) monoclwh?..ce-. Saleen 
2 
24 bi (ic) Becerra Cu(CNiais.ceet eb s6ll vel. gra powdera.c) meter 
25 ethylacetoacetate (ic).. | Cu(CeHsOs)2...... S21. SA grn-meed ts ceecctors,<...< «cn ee ee 
26 ferricyanide ee Re ee Caske( CN) 6h. -3-\4() 402. 66\ibrs-red), 22eepy-tiz1.  1-tmdinare 
ZL ASE we ROS)T. .8...5.. Cuzle(CN ele: 2s ool 614 261) vel-grnie., eieie sei eee ee 
28 ferrocyanide (ous) ae CusFe(CN)e....... AGGu23| lor.ctedsccremctemi ele 
291) Fee aeees (IG) Tc... CusFe(CN)s:7H2O.| 465.20) red.-br. i. cccc- ese. cs enne en epie 
30 fluoride (ous). 3 art .| CuF (or CusF2).. .| 82.57] red eryst......... iy a) aoe 
31 (ic). Culk:-2H20 59.5 oe1|| te 7/s00)monocksibl wcrc =) ornce ares 
32 fluosilicate ele .| CussiFs. . ....| 269.20) red pores Poe Gee Sosa 
Boal, “(eek WiC) Bkaee., .. CuSiFs-4H20...... 2177, 69 mmoMOGl pr), 2.$a.c4e soe ee 
34 i IC) MBs. CuSiFs6H20. ....| 313.73] rhomb. iL. dette. 1.409, 1.408... 
35 formate (ie). . .| Cu(CHO»)2. . 153. 61 monocl. bls. dea. coun 
36 ouneet aye Cu(CHO2)s-4H20..| 225.67] bluecr...cc.00-2-. 00 0. » sens 
37 one deriv. (ic). ....| Cu(C2HsNO2)2-H2O| 229.71] bl. need.................. eae 
38 drides. :i255nt. Bet! ae ue wey: 64.58] red-br. (exist. quest.)....... ... .. 
39 hydroxide eis 2 a ee CuO 80.58] yellow (exist. quest.)............., 
40 (ic). . ae CuOtbs.. .. ..| 97.59] bl. gel. or amor. bl. gage Rx. by cis 
41 iodate (ic).......... @ulTOs)2... a. 413.41) monocl. grn. i sum cpsitiaies 
42 au gz eres or Cu(1O3)2°H20 . 431 43) \driel.:bluGscmeten) ajiceere Sere eeaeeee 
43 “ , basic (ic) . Paeu(@OH) TOs. -).4- 28 255-50| thomb. grnssaa. ance ose eee neler 
44 paraperiodate (Ge)is bP aucblOs.s 25... S51107|\igrnapowG Ack. asics -:se) ers 
45| iodide (ous) (marshite). Cul (or Cuzl2)..... 190.49] cub. wh., 2.46... .. eae 
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INORGANIC COMPOUNDS (Continued) 


No. 






































Solubility in grams per 100 ml of 
mes gr. or cura: nag oe fn 
ensity point, °C point, °C ot 2 
nies pay Alcohol, acids, ete. 
| 
Jace arte 3.0/0;9 «ih Wee ARM bt Re ees 8 hy i, lL. s. a., NHsOH 
re i s. a., NHsOH 
8.0 B50. le bene Ms ere. 2 Naseem bts.) I tocetstare re, 6, eaereislerajera Ne mevere 
7.56 a0°*, Sue. ce i. lL. s. a., NHsOH 
COVERED d. beet Pea BO i, s. a., al, NHsOH 
Be srs —2H20, 110 | Bt: See |) a ae ee s. dil. a.; sl. s. al. 
i | a al [SPP Pe PST oe | 2 SSR PASE e es ck 
ei eos ic EES oes tee 1! Rc cis cae POR ta ee eo ll Rac dewppel tures rerswe plea et 
2.583 d. 180 —6H20,200|v.s. | ..... s. NHsOH 
4.718 504 | 1845 |v. sl. 8 d. s. HBr, HCl, HNOs, 
| d NH,OK; i. acet. 
MEE baad ence 498 PERLE Vi 8: s. al., acet., NHs, pyr.; 
| i. bz. 
3 Re De cE ice ee y. sls ...... |S al, eth., NH4OH, dil. a. 
4.40 We Sg Pee ee ee |i. |i. 8.'auy 2 
4.0 F200 PW CBE 15% i. d. 0.026 aq. COx; s. a., 
NH;OH, KCN; i. al. 
3.88 di220P LY POR pene ts d. s. NH:OH, b. aq. NaHCO; 
2 Re 65 d. 100 207° v.s8 s. al., acet. 
3.53 422 | 1366 0.0062 S s. HCl, NHsOH 
3.054 498 |. to CuCl, | 70.69 107.9100 | 5315 al.; 6815 meth. al. 
993 
2.38 —2H20, 110 | d. 110.49 192.4100 | s. al., NH4Cl 
Sere ee —2H20, 260 i. Jo eae Ke hee dil, a., NHsOH; 
| if 
2.283 —2H20, 100 lv. 8. d. 8. a., al., Bene 
At. ae 2 |i, “2... |s.a, NEO 
2.92 474.5 i, i. s. HCl, NHsOH, KCN, 
| sl. s. NH3 
CBO ere d. sae pe ate se |B. s. a., alk., KCN, CsHsN, 
pyr 
not eee 192-3 subl. i. BPE i | Ve Be ‘al., eth.; 10® bz. 
te et, Ae oe eae DI s. NHsOH; i. HCl 
ee re re RA he ee I Cer: is s. NH:OH; i. HCl 
SERRE eee = | eee rag (En irs ¢ i. . ..... | 8. NHsOH; i. NHsCl 
Beet ete tetteten Hee Te eee cS PU ies ees i. iv s. NH;O8; i. a., NH 
pape TOBE 908 subl. 1100 }i ".. ... |s. HCl, HF, HNO3; i Ha al. 
2.93 ~% bak sl. s d. s. al., ACI, HNOs, HF; i. 
acet., NH3 
PR OOK, TEE Bie Lh d.—SiF; cere #100 i 1 aE 
DAC LG Ne Ger te See Beene 4 428 ee |) SEN IE so 2 
IG Fae on et 2 11 BPG et 2390 eee | 0.169, 92% al 
USOLS tele) ) beeen en 1? ee PEN L: 12.5 d. 0.25 al. 
LSTA a PO RO RP or. ee a ara jai i oO Aacee 6 
, A ae —H20, 130 | .......... | 0.57% Se (seals 
BARB i. taste 0 ee | d. rel. si HChd 
3.37 =$H20,360'|" see03 2 ees li. it, s. a., NHsOH 
3.368 SHO: Hu[) Ga be ok: i. d. s.a., NH«OH, KCN 
PAC hl re, ry ae) Peer 0.13642 | 1. S- dil. HNOs, HoSOs 
4,872 —H,0, 240 | d. 290 0.3315 0.65100 s. NH:OH, dil. HoSOs; 
i. al., dil. HNOs 
4,873 dS 2005 a) || Pee ree i. i s. dil. HeSO4 
Cee | d. 110 Pe Apeh Be fds i, s. dil. HNOs 
5.62 | 605 1290 0.00088 | ....... s. KI, KCN, NH:sOH; 
1, as, 





437 


PHYSICAL CONSTANTS OF 























No Name ormilal Mol. Crystalline form, color and index 
4 wt. of refraction 
Copper t 
1 lactatel(ie) ie... snr eat: Cu(C3H503)2 See’ Dit TAlmonocle dk, bls... /.-/0 ese iaereeeieere 
91) Iauratel(ic)}@eces: ace Cu(@isHo302)2.....| 462.18) lt. blue powd..............0:-se6e 
3 Mitrateic)mse see Cu(NOs)2°3H2 0.. 241° 63) blue} Geliqis 6, 35 ...:40. ances 
4 + Ee MH 5.0 ce Cu(NOz)2°6H20:. . ..|| 295.68) bl: cri deliqi............0-.-eeenee 
By Mean trideees een aee ere CUBN 5. scicsca- bel) 2OSAT2I dix ers DOW '..<.0-150re rere 
6 nitrite, basic (ic)....... Cone *3Cu- AAS S4grnls POW ..y.acho «ccs eae eee 
tf nitroprusside (ic)....... Pree NENG 315.54] wh.-grnsh. powd.................- 
8 oleate:(ic) tami ene ee Cu(CisH3302)2..... 626.46] br. powd. or grn. bl. mass. pois.... . 
9 oxalate) (c)aee,. camer CuC2043H20..... 160.60 Ws. RVs eveccnckuscle oye ee 
10 oxide, Subse eaten: wiO) Fah ee B70 28) OVE BIN. «us a/cteen sag ee 
11 (ous) (cuprite) >. |(CucO,.. 2.04 vee. ue 143)14)) oct, cub:meds).,...... -. ae eeeee 
12 oxide (ic) (paramelac- Cu0. 79\.57)| tetr. cubs bik. dhygs2:......cas eee 
onite) 
13 “ (tenorite). . 79.57) tricl. black, 62:63...) t2n-10aeee ee 
14 BO Onan. See : 113.59] br. or brownish-blk. cr............. 
15 oxychloride Gore goon. CuCle:2Cu0-4H20. | 365.69] pa. bl-grn.....2......0eeeeeee eee 
16 (atacamite) .| CuCle-3CuO-3H20.| 427.24) orthorhomb grn ae 
17| palmitate (ic).......... Cu(CisH3102)2..... 674239)| grn-bl. powdls.).. ..«.-.1s..0.10e eee 
18| 2,4-pentanedione deriv. | Cu(CsH7O2)2. ..... 261.478) bli one. Hes oes enor eee 
(acetylacetonate) 
19} phenolsulfonate........ CEOs: 517.99 lbleerny ora yen )s8 cater. ee 
2 
20} orthophosphate (ic)..... Cuz(PO2)2-3HaO). || 434/80) rhombs Dlin.cb ss cie cinerea 
21 (tri-) phosphide........ ees Nee iets 2 ae 221), TS\ienavbllcseey- ce cis pec eee eee 
22) (tri-) phosphide, di-..... CasPit ace bene 252.75) gray-blk. met. powd..............- 
23 pag di- CuHPOs: 2020. . 1°79)68| Dlwe: Gr. jascis.cistsrst aaieis cpetersieteareieeteeiete 
1¢) 
24] salicylate (ic).......... Cu(C7HsO3)2°4H2O | 409.86} bl.-grn. need............-+00eeeee 
251) eselenate (ic), fa. an 4. CuSe04:5H20...... 296: 61 tricl-ibl Seasons eee ae nee 
26] stearate (ic)..23 4.22... Cu(CisH3502)2 630.50] lt. grn.-bl. amor. powd............. 
27 | “sulfate (ows)... ....-.-- CussOs...een bas 223) 20) (rave POW aeis/e iis aioise ie eicieleie eee 
28 ie (ic), iyareny: CuSO eee 159.63] grn.-wh. rhomb............¢..--"- 
anite 
29 My (ic) (blue vitriol | CuSOs°5H2O...... 249.71) tricl. blue, 1.514, 1.537, 1.543....... 
or chalcanthite) 
30] sulfide (ous) (chalcocite) | CuoS............. 159.20 
31 ss CAE CROs eee (Gish cee one BARA 159.20 
32| sulfide (ic) (covellite)...| CuS.............. 95.63 
33] sulfite (ous)............ Cu2SO3'H20.......| 225.22 
34 st SERENE, ae get oe Cu2S03-H20....... 225.22 
85'|' ‘tartratei(ic)ios nen @uC@sH.05... 2... 211. 64) It. bl. powd:, §:...2n060 oc. chee ee 
36 a SAAS SE Seam CuCsH406-3H20 265.69) lt. gray bl. powd................0- 
Sui matellunite fee wah rents muLeOsi nese 239.18 pptesiskin grni.. ...<....s cheer ne 
38] thiocyanate (ous)....... CusGN:.c aa ADT. OB) Whiscs, «..cretaras oscil sa 
39 fe (ic) eae Cu(SCN)2......... V79)\73\ blacks hans #. eb crnsceos cece eee 
40} tungstate (ic).......... CuW0s:2H20..... SA7A52Nocbiilt ern teee 0 «73:00 a RCE 
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INORGANIC COMPOUNDS (Continued) 





No. 


Sp. gr. or 
density 

















Solubility in grams per 100 ml of 

















Melting Boiling 
point, °C point, °C Cold Hot 
water water 
16.7 45100 
sl.s. sl.s. 
137.89; 666%; 
33140 127019 
243.79 o 
dns Bir eS; 
ot BTa) eas: 
oer Massa MEARS) 
i. 
1002532 sae | ait St 
ISS FT ee BEA cs 
i. rie 
bE i 
i. i. 
LSBps fel ET recess . 
eit Oy Tee eee 
Phi by ey. 
>230 subl. Fell al bel Wicrethe Ss =.< 
a Aico Mal pars Ee. s. a Seer 
+ FES Sel ORE SBR os. : i: sl. s 
Se eee en oe i. oe 
ati ce ers ae Se, Tita bel OLS Uh 
do wel ee Fee i, i. 
5 Poe rer aen Syn] pote Mee Se = Lait oa 
baton! Sar cael eich ER 3 ta2 25.715 d. 
OLY, rs ee ae ee ee @ eS ee 
[A200 wall) 268 eee on ids “|eSere 
200 d. 650 to 14.30 75.4100 
CuO 
—4H20, 110 |} —5H20, 150 | 31.69 203.3100 
1100: Bice” ile SO0 BEE obs 1X<10545e te a 
1130" nk tl eereee.. &- 1X10=5 ae... 
tr. 103 d. 220 0.0000338| ....... 
dina oBaep ee. \slos. aimee s. 
saleteie.3s cucy | eae ss E 1,5 y. sl.s Se eee 
dos OS Ridbiee Rew. 2 0.0215 0.1455 
date dis read Ee Be ss is i. 
1084. Se nedindlt SESE =~. 0.0005 | ....... 
rs 6 (ee a ee d. 
Ted Rt. wm Whee tase O14 His... 





Alcohol, acids, etc. 


s. NH;OH;sl.s. al. 


eas 

s. NH:OH; sl. s. 
d. dil. a. 

s. alk.; i. al. 


s. eth. 
ek NH:O8; i. ac. a. 


5 Hct Oia ae NH:OH; 
sl.s 
s. a., NH;Cl, KCN 


s. a., NH:Cl, KCN 
Ss. a. 0-57. als 
Sua 


al.; 


s. h. bz., CS2,CCls; sl. s. 
+ eth. chl., pyr.; i. 

meth. al., acet. 

sl. s. al.; s. chl. 


s. al. 
NH:OH, H3P0:; 


I. 
s. HNOs; i. HCl 
3. HNOs: i, HCl 


y. s. al., NHsOH 

s. a., NH:OH; i. al. 

es eth., h. bz., chl., turp.; 
sl. s. pyr.; 1. meth. al., 
acet., c. bz. 

s. cone. HG, NHs, glac. 
acet. a. 

1.045 meth. al.; i. al. 


15.618 meth. al.; i. al. 


s. HNOs, NH:O4; i. acet. 

s. HNOs, NH;O4; i. acet. 

s. HNOs, KCN, h. cone. 
HCl, H2S0Os3; i. al., alk. 

s. NH:OH, HCl; i. al., eth. 

s. @., alk. 

s.a., alk. 


Salas, 


re re al. NHOH 
8. NH.OH; sl. 5, ac. a3 
i. ali; de min. a. 





PHYSICAL CONSTANTS OF 
Bre SS a eS ee 





























| 
| 
No Name Mowmalar Mol. Crystalline form, color and index 
i wt. of refraction 
Copper 
1 xanthate (ethvlxantho- | Cu(CsHsOSe)s.... . 305.95] yellow ppt.................- 
genate) 
Copper complexes: 
2| Diamminecopper (II) Cu(C2H302)2-2NH3| 215.72] vit.-bl.cr................2..... 4 
acetate 
3 pe ecco De (II) | [Cu(NHs)s]SOs-H20] 245.77] rhomb. bl....................---. 
te 
4|  Tetrapyridinecopper (II)| [Cu(CsHsN).]SiFs. .| 522.02] rhomb. purplish-blue............. 
fluosilicate 
5 Tetrapyridinecopper (II)| [Cu(CsHsN)4]- 880.58} bl. monocl. cr.................2.0- 
perrhenate ReOs)2 
6| Cyaniec acid.......... HOCN aamaden ee oe AB) 08 |. c. ctvteyesers 2 0.30/40 is/are 
7| Cyanoaurie acid... .| HAu(CN)s-3H20...| 356.33] tab.............................. 
8| Cyanogen............ CoNes cs .ceeee 52.04| col. gas. pungent odor. y. pois...... 
9| Cyanogen com- See Organic Tables: |... bobs, seeuset ado 2 
pounds 
10| Dysprosium......... LD gn See es, 162 ABE ies cise. oia5 abacus yee ee 
11 acetate................| Dy(C2H302)s-4H20| 411.66] yel.need......................... 
12 bromate.. 2 see Deo 2.||+ 708.35} yel. hex. need. :..-5.. = .5 eae 
J3i) carbonates.) epee ener Dy2(COs)s-4H2O) 2.) 577:01|.0e een. ee 
14). <ehlorides...: .25050/200n: DyCle eee 268.83) shining yel. pl.................... 
Gb) -ébrortintes2. 2. AE. Dys(CrOss: 10HLO.|, 853'.11| vel. cr. Ans.) eee 
16;|' — nitrates:e) eee Dy(NOsz)3-5H20...| 438.57] yel. cryst...................-.--. 
17 oxalate. . ...-| Dy2(C204)3-10H20.| 769.14] pr................... é 
18| oxide (dysprosia) . BA ee D yep 5 ees 372.92] wh. powd.......... a 
19 orthophosphate......... DyPOs 5H20...... 347.56) yellowish-white powd.............. 
20} Sigelenate’/.:./02608 f.0- sae || 8972.93! 'yele needa 0... ee 
AU sulfate)... Sane eee Dy2(SO«)3-8H20...| 757.23] brill. yel.cr...................... 
22| Erbium A ee eee 167.20| dk: gray powd!......... eee 
23 acetate Lae pe 4420.) 416.40) triclinic.....9.......).., ee 
24| chloride ErCl3-6H20....... 881.67 deliq, .:.. Bk eee 
25) |Wenitrate 2.44.1 eee ..| Er(NOs)3°5H20. . 443, 31|\redsh, or. 2 142-8... 3.2 See 
26 Oxalate ©. ce. ates oa ge 10H20..| 778.62| redsh. micr. powd))..4.00 eee 
27| oxide (erbia)...........| EroOs..... . | 882.40| rose-red powd:)........ .. coe ee 
Zoi RUE AGEN SS. St AT Ers(SOs)3........ 622.58) 322.5020 2 Se eee 
29 = RAs Oe ae we Ere(SOs)3-8H20....| 766.71] monocl. rose-red.................. 
30| Europium.......... Liilss Sees ate 152/00) st. Bray... 40-20. cee eee 
31 chiomde'sh: 29 he BuGly, <2... 22%)... 258237 fine yelinedd:-) 4 
32| oxide (europia)......__. 10s Sea hee 352.00| pa.rose powd.+..2..2) ae 
33 sulfate. ese Eu2(SOs)3-8H20. . .| 736.31] pa. rose cr................0+0.---5 
Ferric or Ferrous See| Iron 
34 Ferricyanic acid....| H:Fe(CN)s........| 214.97) grn.-br. need., deliq............... 
35 | Ferrocyanic acid....| HiFe(CN)s........ | 215.98 oe need., bl. in moist air.......... 
36 | Fluoboric acid....__. HBR Gasp. > <<) 87288|'col- liq’. t) be 
37| Fluorine.............. Feet cee. | 38.00) grn. yel. gas, pois., 1.000195........ 
$8] | » oxides sceeh.ccc85-4.0; Fo) eee t-, 54-00) col. gas-unst.. J. .....).2, eee 
39 | Fluosilicic acid... __. HSiFs............) 144.08] col. lig. fum. corros........ +4 
40| Gadolinium.......... Gd. 7 eee 156200/5 ba 2ees ees 3 
41) acetate: .: SRE Se ee. Gd(C2H302)3-4H20 | 406.10] tricl............................. 
42 bromide 2+ .-=5s5 205) GdBrs6H20....... 1:504°75| shomb: pile a: pasa eee 
43) »Ghiéride de 55 4... 65 GdCis. ene. | 263.27] monocl. pr. eol..........-...52. 4.28 
44)\ \ chloride..:5.. 28 Jb.) GdCl3-6H20....... (9871237) whe pry delias- hn... 9-2) eee 
45| cyanoplatinite........, oe #1590.05| rhomb, 85 22.5 Jon. oh eee 
| 2 
46 216;,90) wh..gelat. o...o.bs sce ona ceeeeeee 
47 38,01 | DEIBIOS: sane cabana aisaiaieal ee eee 





—————— Ee ee re eons 


{NORGANIC COMPOUNDS (Continued) 





7.42 fr. oxal.: 
6.55 fr. nit. 


1.6915 g/I; la. 
1.1087187 

Iq. 1-90-2238 

1.29-.3115 


1.611 
2.84415 
4.520 
2.4240 
2.563 











Boiling 
point, °C 





Cold 
water 


84 ds 


430 








Solubility in grams per 100 ml of 


Hot 
water 











Alcohol, acids, etc. 





s, NH«OH; vy. sl. s. al.; 
i, CS2 


s. ac. a., NHsOH; i. al. 
i. al. 


s.al.. eth. 


8. a. grn. soln. 
s. dil. a., ac. a. 


s. al. 





sl. s. hot HF 
v. sl. s. conc. HNOs 





Mol. Crystalline form, color and index 
No. Name Formula wt. of refraction 
Gadolinium . 
1:|\ enitrate--\eas ne Gd(NOs)s:6H20)25-|451102\\triclwaa.- see eae 
2 oxalate... meek noe Gd2(C201)s-10H20..| 758.02) monocl.......................... 
3 oxide (gadolinia).......| GdeOz............ 361.80) wh. amor. powd., hyg.............. 
4: «2selenates. 5. .ca ee Gast Se0,)o 8H20. .| 886.81] monocl.pearly.................... 
5i| Ssulfate--.4 eee 2(SO1) see 601.98) coli. Sekt Behan o 
6 TUR nae.) enh. Ce SHO} 5 2)) 746:11l|monocl vaya. se ce 
7, Sulfide wea Bee deSsiei at ee od 409%08|-yel-byeomassieisy 0. 
8) (Galliumoeo soo... ie ee seers ier 69.72) rhomb, pseudotetr. gray-bl.......... 
9} acetate, basic.......... 4Ga(C2H302)3- 1452537|| Mich. Ces Wh. seen eee 
2Ga203-5H2O 
10)|"> Ybomidestriz. .. /. 2.5... (Gabies ene 309°47) colvier:,deligess.+14-.5 2558 eee 
11 ‘| tri-smon= GaBrs:NH3 326.50) wh. powd 3 det bo. ca a cae ee 
ammine 
12 a , hexammine} GaBr3z-6NH3....,.. 411.66] wh. powd........... 
13 ghloride, d- fener ete EO) ieee el oa 140. 63] col. cr., deliq...... 
14 ib Oe eee see GaCi aa 176.09) col. cryst., deliq 
15 gs “ monammine GaCl3 NBO eae 2 193.12} wh. DOW SS. 3:07.58 0s ee 
16 ie “, hexammine.| GaCls-6NHz. . 278528)\wh:\powdssee. 2.0: -.25 20 eee 
17|  ferrocyanide...:.:..... GailFe(CN)¢h. eae S14 272iigelawhappb.ew a: 0:42). essen 
A8))) s-fluoride; trie.) 8-00) Gal'syc.s000 ces.) 126.72 
19 at Sie Cr: BISCO) noaon 180.77 
20]}| ™ hydroxide:.9.0 08, Ga(OHsiy. hea 120.74 
21 (hydrated gal-| GaeOs-xH20.....,,]....... gel. ppt., indef. composition........ 
lium oxide) 
22 hydroxyquinoline deriv.. F BIN-Vel rite gyats sneer e 
23 iodide, Lig CTR aemaes eres -48) col.-lem. yel. (need.) hyg............ 
24 se _ smonammine. . 3 Wh: powd shiek ncsss che See 
25 ee , hexammine..| Gals-6NH3........ 552567) wh.powds sca. 6:.).016 snsc5 ee 
26 secre OE eAS EO eon acer Whscr., deliq: po: 5.0995 eee 
2iql | Nitride ssn een eel GaN teen i 83.73] dk. gray powd.hex................ 
28 oxalate CotCi0Ds ts 403-50/\"white powders: ....... 4.2 seen 
29 cs one 4H20...| 475.56) micr. powd. wh., hyg............... 
30 oxide, sub=-.5, chen... 01 GacOnes,.. mb: 155244) br.-bik. powd 5... 00) 4e nae 
31 ne GazOs a. .vadethee 187.44) wh. powd.;e trig.,8 monocl......... 
32 fe Sd Asie EAP Ga203-H20........ 205.46) white powds.. 5.2.0.0... ee. 
33 oxychloride..........., GGaOCI14H2O 87 a|)'9708201 (octet 5... eyes. eee steam 
34}  2,4-pentanedione deriv. | Ga(CsH7O2)3...... 367.04) a monocl. or. plates, 8 rhomb, or. 
(acetylacetonate) pyramids, y rhomb. pyrami 
35 Belenatowe eee. Gaa(SeOs)s-16H20. .| 856.58) col.cr....................... 
36 OPER ed Gaa(SeOx)3-22H20. . : % 
37 selenide, sub-. 
38 “~~ mono- 
39 “ -  sesqui- 
40 sulfate. ncctnd ote eae 
41 SET ee Rec. 
42 sulfide, sub-).... 12.) grn.cr-or bikapowd..\\.. 2. 55eeee 
43 SM, MONG. kee ees sublimate,]t-yel.........) on eee 
44 sO sesqui-.. «. yelscr. or wh.amor:).. |. 93 eaeaeee 
45 telluride, mono-. soft, blk. greasy leaves............. 
46 HSESQUI~ 59 st glass emer ches hard, blk -brittleer..s.-. 05.) 5ehae. 
Germane 
ATi) bromo=dae ae GeHeBrens.ad 165.54) ool. lig, soca ¢- 5x0 <a 
48 chlorory ato Poet GeHsOly. esa. s: 111.1081 Cols Liqes:: ys deecrstearses 
49 chlorotrifluoro-........ Celis Clee meee 165.06) colorlessgas...................... 
a ea 





PHYSICAL CONSTANTS OF 
ee eae 













































INORGANIC COMPOUNDS (Continued) 





No. 


_ 


i) 





Sp. gr. or 
density 


7.40715 


3.309 
4.139146 
3.010446 
3.8 
5.90375; 
6.09352.88 


3.6925 
3.112% 








Melting 
point, °C 


91 
—6H20, 110 


121.5 + 0.6 
124 


164(175) 
77.9 + 0.2 


>140 
+ HO 


Boiling 
point, °C 








535 
201.2 


subl. vac. 


— Ga20s, 200 
subl.>800 
d. 195-CO2 
d.>160-H:20 
subl. >500 
d.>800 





Solubility in grams per 100 ml of 











Cold | Hot | Alcohol, acids, ete. 

Vv. 8. SVS Si Ue fia vis oracecichs Gam araapacaeterniers 

Le eal a Shs. s. HNOs; sl. s.a.; 0.11 
n—H2SO4 

Vil6li 8: Mie bates. 8. a. 

s. Seeee PY He biee med axarssindene cee 

3.989 DED GSES Ral Fav cverstasekoyay nietyarateieyel o¥e =. stoke 

3.2820 OS 0 a |e ee <n ane ROP ree Ly 

(oa See be d.a. 

is 1. s. a., alk.; sl. s. Hg 

Ss. Kal i, ac. a, 

BE s. sl. s. NH3 

d. d. sl. s. NHs 

d. d. sl. s. NHs 

V.8 COT iat | eRe eee oS fe 

Vv. 8. V. 8. s. NH3; sl. s. pet. eth. 

d. ‘de s. NH3 

d. d. s. NH3 

8. Ss. i, conc. HCl 

O02 mae a8 | free er s. H2F»; i. dil. HCl 

1s sl. s s. dil. HCl; sl. s. 50% HF 

5 18 s.a., alk. 

QOOTO MS iaeea ae 0032 4.6% NH,OH; s. a., 
NaOH 

0001 0012 s. a., alk.; sl. s. al. 

Bate d. 

d. d. 

d. d. 

v.8 V. 8. s. abs. al.; i. eth. 

fe ie d.h.a., alk. 

Ode ot ome | eager coe. he 

i, 3 s.a., alk 








Ss. acet. 


reacts like GeH»Bro; d. 
alk.; 1. al. 

d. alk.; i. al. 

s. abs. al. 





PHYSICAL CONSTANTS OF 


| 


; 


ee | Mol. Crystalline form, color and index 
z } wt. of refraction 








| Germane 
__..| GeHBr:__- ae pe 8 aoe eee 


! a od. ig... -. . =. 25... 
GeCieP=______ $81.50) col. gap. 2226) boy... See 
see oo) ate] ea co = 22s eee 


tribromo- (germanium | GeHBr: 

bromoform) : Z 

irichloro- (germanium | GeHCL.._______| 179.98) col. ig........ 
chloroform) 

trichlorofmoro- GeCLF S97 974 eal. Big. ected ss eee 





Germanium.________ Ge._.... ----| 72.60) cub. gray-wh. met._.......22 2.22. 
bromide, G-....______.| GeBre. _.-| 232.43] col. need. or pl... <n 








INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 





| 
No. gear hl 


ane - #, °C at Ris AR 
poin ) pom H ' 2 
} | water Alcohol, acids, ete. 
} 


wae 


| | | 











No. Name 
Gold 
1 chloride (ic)......... 
2 be 4 bode 
3| cyanide (ous)........ 
+ Poe Th \) Se ake 
5 hydroxide (ous). ..... 
7 iodide (ous)... Ae 
8 [OS eee 
9g nitrate, acid, (ic)..... 
10} oxide (ous).......... 
11 “  (auroauric)..... 
12 > eee 
13 phosphide........... 
TOR “ccleaner Sk 
15} sulfate-(ic).....:.... 
16 
17 
18 
19 
20 


SHES SLSSEASHKRSSRS BS SSS REBSL 


Hydrazoic acid 
(azoimide) 


47| Hydrogen.......... 
48| bromide (hydrobromic 
acid) 








Formula 


ATONE. <c Mel. 


AO o/s 2 cB. 





446 


PHYSICAL CONSTANTS OF 


Mol. 
wt. 








4.003 


164.94 
32.05 


252.71 


176.12 
124.10 
50.06 
68 51 
104.98 
95.06 
158 08 
154.13 








130.09 
114.09 


177.02 
162.17 
130.12 

43.03 


2.0162 





75.08 deliq 


194.12]. 


196 14). 
270.16}... 





Crystalline form, color and index 
of refraction 


CK. Vib 2 3 v6.s.0.<0 Ane 2405s 


Este oct. Velo soe PRE A 
gray-violet 228 =. ....:.. 2.0. ee 


olive be: powd 2... :<2.20s.-0454 enn 
Dike. DOW. — 505 oc. 20 dee 


quest. 
(1) rhomb. ‘@) monocl. (3) triel. yel., 
earthy to massive. 


salts yee comme ony > oo ae f 


cub. (2 Oe eS eae 





INORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 










Boiling | 
point, °C Cold Hot 
water water 





Alcohol, acids, ete. 
























s. al., eth.; sl. s, NH3; 
CS: 


i. CS 
Ree oyecke 3 E s. HCl, al., iat as 
Rie Sia cid el. Sl deexs.. |B ‘eh NILON: 


Bee sna ce oa 2 ¥. Bs ., eth, 


z s. d. alk. 
ee ae “ +...... |8.HCl, NaCN, conc. HNOs 


ire Saas ok Sales Pye Mi BRE a § 
. : ee i. d. s. iodides 


NO 
pee i. i. s. HCl: si si. s. KOH; i. 
; H2S0., HNOs, al. 


= eS fe al | gg a ON Re Tee ay Ce eae aay ae 


ise ; d. s. HCl, H2SOs 
| Gehan TS ES . coll. | i. a.; s. KCN, aq. reg. 


Seton arias i. i. s. (NH4)2S; i. a. 
Set orae ses pe Vile Pease: . s. Na2S; i. a., eth. 


Bee aces) NNN eeaa et Pawn tinine PEa a ge n'sw me saws ek’ aax een 


a 


Sgeegewes [ee || NeSeaes I hee teen nelieciae cesar dc 


—268.9 0.94° cm; 1.05%cm?; 
0.9425 ems 1.2175ems 








3 la. i —252.8 2.149 em |0.8589 cm | 6.925° cm! al. 
070 1.9175 cm?) 1.89% cm? 
a 3 la. —67.0 221° 139100 s. al. 
2.771 
aS SSS 
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PHYSICAL CONSTANTS OF 





No. 


oe 


He Oo? 


uo 

















Name Formula 
Hydrogen 
bromidet=,- yeeese warn EtbrtleO se. actin 
ce (const.-boiling HBr Tee %) + H20 
mizt) 
bromide ssc eee THBr-2HIO nese 
chloride (hydrochloric ASCOn amen ated 
acid) 
Ee (const.-boiling | HCl(20.24%) + 
mixt.) H20 
bs HC)-HeO ee sana 
vs .| HCl-2H20 es: 
f HCl:3HeO.. 54: 
cyanide (hydrocyanic HCN.,. 
acid) 
si O)y 0 Gh nates denaoeee HF (or HzF zx) ... 
fe (const.-boiling | HF(35.35%) -+ 
mixt.) H20 
iodide (hydriodic acid)..| HI............... 
“  (const.-boiling HI(57%) + H20 
mixt.) 
Roe coo te cab Rae Hil-2HsO le ene ee 
fe i eM ois SOLED See HL-3HsOs. eee 
eee ee a EULA Oe. cinta 
oxide (water).......... H20 (or (H20)z).. . 
SED LE DEE= tonite sabi ne HoOa sf aragiare wate s 
phosphide (phosphine) ...} HsP ............. 
pr RAE TOE 8 HyuP2. 

SN lett a 2 (G5 ay ek oe be 
selenide.. .... FG SER SONS ee cog ie 
Stal id @oyscice pease aia ERO Ostoe Seen 

cae Glare aBe\ Frees, meee ase 
Stee eh eens aot BOS cbr ee 
oe, penta~.. 2.2... .| HeSs. 
felluridesc sete eee) ote HoTe 
Hydroxylamine......| NH:OH.......... 
fluogermanate.......... 2NH2OH-HoGeF.. . 
| fluosilicate.............| 2NH»OH-H>SiFs- 
2H20 
hydrochloride.......... NH2OH-HCl...... 
t | ptbeati fe ae ES NH:OH-HNOs.... 
sulfate... . .| 2NH2OH-HeSO.. . . 
Winium. Scie ills See aeons oe 
| Indium ............ off 1Uats- 95 sudeeasen: 
| Lear MHONO=. 25...) WaBree an: ssn 
ix, aoa aise see 

e "tri-.. Dokigweree Pa 
perchlorate Sore in Gun 8H20.. 
chloride, mono-,....... An OMe seems aoe 








Mol. 
wt. 








254.68 
246.17 


69.50 


96.05 
164.14 
146? 
114.76 
194.68 
274.59 
354.51 
557.26 
150.22 











Crystalline form, color and index 
of refraction 


Whe .crs Cololiduacccatececena ett 
wl gas or col. pois. fum. liq.; 1.256 
q. 





col. gas or pa. yel. liq., 1.466 liq.... 


col. or pa. yel., fum. liq 


col. liq. or hex. col. cr., liq. 1.333, sld. 
1.309, 1.313 


col. liq., 1.41422 liq 


col. pois. spon. infl. gas or col. liq., 
1,317 lia. 


col. infl. gas, offen. odor 1.374 liq... 


yel. oil, 1.885... 
bright yel. liq. . 
clear yel. oil 
col. gas or yel. need 





wh. need. or col. lig., 1.440235 (1q.), 
deliq 







tetr. silv. wh. soft metal 
red-br. solid... 
pa. yel. solid. . 
wh. to yel. need., deliq 
ool: deligs.er: d.:&.22.s. o4: pa see oe ele 
(1) yel. or (2) dk. red, deliq 


INORGANIC 











COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 























No. ED. gr. or Meleine Boiling ae = 
ensity point, ° point, °* 0 ot x 
Jee penis Alcohol, acids, etc. 
1} 1.78 Stable —3.3 to —15|.5 bet. 1 alnd 2.5 at/m. 
2| 1.49 —11 Be 0 bar ere eer are ct Se | ERM eo do 
3 | 211-18 se) i Tika Pen ps iene tea AW we rea A 
4 Bethe lq —112 —83.7 82.39 g 56.1 g | 327 em al.; s. eth., bz. 
Oiler a dee. | eae eee LIOR cscs lpia oil ftsk Seer cc ex ae 
6 | 1.48 = 15 Some LE ES. aepernec.- c) « s. al. 
7 | Iq. 1.4618-3 —17.7 d. C Dlaabeer | Se 9. Seer s. al. 
C1 \ 6.5 Sonar ea —24.4 d. col ae cee en s. al. 
9 | .901 g/l; .6992; | —14 26 C) C) cal. s. eth. 
0.6884 Iq. 
10 | .921 g/l; Iq. —92.3 19.4 c) Wagisork Mo, (Wei tislelerer crac tera thatessic a 
987 
LU) ict eeeameerematieg| Hod wl Me a E20 ear tlt culeter et meme tere ae ng 
12 | 5.66° g/l; lq. —50.8 —35.384 atm.| 42.500 | vy. 5 s. al. 
2.85747 cm? 
Ae Td. 2015> ore en eee oN LAC lbstivess hetee tee Roast eee eee ae 
VN] EL coe eee rat Se Ee een ee ee oe ORE Mitre a5) ft etateats, Sarthe 25 faycse 6 hae 
WOM ecient ie ete ee eee ee Ce Ae aes Sotoal |e AGHA C aE yee ce 
NG Paccnies eee == 30:5 Sane ar eee a OO Me Palace ric 5 || verciel lata cae bactsatue-c ed we 
17 1.0004; 0 100, S84 f) oh Sec se Ee... cal, 
s. .91689 
18 | 1.4649° — 89 152.1 Cay Bil Ween ee s. al., eth.; i. pet. ethi 
19 | 1.5299 g/l, Iq. —133.5 —87.4 2617 cm? | i s. al., eth., CusCls 
-746~90 
20 | 1.012 <—10 57.5735 i. i. |s.al., turp. 
21 | 1.8319 ign. 160 d. a 15 i. al.; 3, P, PoHs 
22 | 3.614 g/l; lq. —64 —42 3774 2702.5 s. CS2, COCl: 
2.12742 em* em 
23 | 1.539° g/1; Iq. —82.9 —61.80 4370 1864 9.5420 cm3 al.; 5, CSe 
96 cm? em3 
24 | 1.376 —88 74.5 do 3 Wath. s. bz., CS»; i. al, 
25 | 1.49615 —62 PEO pee |, Se Sees [Ree a Mae ale, 
26 | 1.6716 dy 58 ase aatocstes ill adeeaer [Peach ine || eee ee ee ee 
27 | 5.81 g/l; lq. —51 —4;0 si(unst:)) | aaa. s. al., alk. 
2.57-20 
28 | 1.204 33.05 56.522 8 d. s. a., al., meth. al.; v. sl. 
eth., chl., bz., CS2 
29/229 Rory Were CS Naat i Ph s. abs. al. 
SON be teen cere sotecets isis. = [lwortnw are anes sata Wash teen latent yo i. al. 
31 | 1.6717 151 d. 8317 y. 5. 8. oe meth. al., glyc.; 
1. eth. 
SY Aa| Daye TR Ate, 48 d.<100 v.8. , v.s. al. 
SBj lier Meta sso sss 170 A 32.90 68.5% s. eth.; sl. s. al. 
Baa | ciel eonoGnnomes | sameeren: [ae nel bavcy tod Sern lent ta RN “cl ail 
35 | 7.362 155 1450 i. i 8s. a.; v. sl. s. NaOH 
36 | 4.9625 220 662, subl. dee eres ERED 
37 | 4.2225 235 632, subl. deen eeneee F- 8. a. 
38 | 4.7425 436+ 2 sublieasily: Hives iil ic aes... || eee ee ee. La 
BOs ee ae ca. 80 . 200 v.8 d. s. abs. al.; sl. s, eth, 
40 | 4.1925 (yel.); 225+ 1 550 (608) d. d. Sri 
4,185 (red) 
ne 
a aa he 449, 


PHYSICAL CONSTANTS OF 





No. 


39 


40 
41 


42 





























Name Bormala Mol. Crystalline form, color and index 
wt. of refraction 
Indium 
Chloride; di=zeeacn,-e cate flO layer cras trata: 185: 67} wh. cr., deliq. 3.......1.....+ .aecheee 
TE. BS AOA AR er, 166) bees ee 221-18 li wh. pl., deliqus... 0. 14a eee 
TH(ON) 32. 4540 192781] wh: pptseacos occ octet 
InF3. capeuc'tl AVL sO eite stele caer othe ck: mccecereaee eae 
InF3:3H20........ 225: SUV Ore ceperia «chs cores he ea ee 
..| InF3-9H2O0........ + 333). OL wh: need i=... ...b%,<..sneeen sieeeene 
Biin(OH)s2eeosctace 1657S whe ppt ao,.sthas-2iicrosevqe eee 
Tai@s)s ome 689)-52|"wh. crs.<. 5.«)4 ae Loaner 
BAO TIS Aes 241.68} br. Sed solid 
in pene See ee 368:60|).52). dbs. 2250s. DSS eeee eee 
a llniz Moos nse 405. b2ikyelsicradeliaas4..5) eee 
aioe SHEO 354. 8aitdeliquapl "eee eee eee 
In(NOsz)3°43.H2O 381.86] need., Maho ; .<.a harein = spaliey eG ae 
An2Ose sec en 24552} blk. er soot. lascrate siemens eee 
InO Wy Sse 130::76| wh gray occ eit ee ee 
BOW ® SEA l= reverses, itt La Oaremteate najechic ns 277.52) red-br., hot; pa. yel., cold; amor. and 
trig. 
sdlenatetsjmen ance call An 10H2O.7.) S88"56) deliqhcr. \..<.-b.-laneeasaece eee 
sulfate! cccnicceeeit os Tns(SOs)3..0..05 ke 517.70| wh.-gray powd. monocl. pr., hyg.... 
ieee at tice Tee In2(SOx)3-9H20. . 67985) P es ieee fee ne Soe eee 
oe ee SCI See see Ino(SO.)s-H2SOz- | 741.89] rhomb.................--ectc+-0- 
7H20 
sulfide, BUD= een Revs sc nos a aeL eee 261.58] vel. toiblk. need... ace ete ee 
, Mono-. ao |NnSk, See se 146 182 (dik Rt ee 2 eee 
SEP sesqile: 244: aoe meSs Stereos 325),70|ired cr or-yel pptse.)4< eee 
sulfite, basic.......... es 3802:SHs0 i) SOLESB ore. ect teteletei or oye >. p-raievor- nee ee 
Todic) acid ees 555.5 |/HIOst aac nr es 175.93 fens col. or pa. yel. cr. powd.. 
ee Taetaperet 4 «sell PELL Od Soa,4 0. eet ere 191. G3 Col s3,s.... eerie erase alee ae eee 
“ “ , paraper-:... Hae . HIOs- 227.96] monocl. wh., delig................. 
2He 
Nodine en. .ciacdes Take fi kcnete te ys 253.84| rhomb. vlt.-blk., met. lust., 3.34... . 
azide (iod(o)azide)..... Neat Sh ee eto 168.94} yellow, exp 
bromid e, mono-....... IBr.. 206. 84| dk. gray er (ie 
, tri-.. Ser aie st Hee Letroppiiae 3667 67 fds brs Leg eet bere rerce reais 
chloride, mono-a-...... TCler Bi aa ee ee 162.38] cub. need. dk. red; oily red-br. liq.. 
chloride, mono-f-...... Ca eee. 162.38] rhomb., 6 sided pl., brn.-red....... . 
is ae ae TO]. An See ce 233.29} rhomb. yel.-br. red, deliq........... 
cyanide ss25 eee ICN 15294! Wher ian saaaameinecie aca teaae nee 
fluoride, pentae: 24... IFs.. 220 99teol. as. sated vated oeeek see eee 
sv heptacne. fe... JU ARES ae «0 ee 259):92|teol. cr: or liqtéaa...-.- 22a 
oxide, di- (or tetr-).....| 102 (or I20s)...... 158292 lem: yel..Cri steers... oy - nee ee 
Seen pelibes, Mein ae NEL EO Bacties cist cone Pays 333); 84trimswhvs cocaotos oo. ce ae 
Iodoplatinie acid... es te sees 1120.91] monocl. blk., deliq................ 
Iodous acid, hypo- HOL.. .| 143.93] only in soln., yel. to grnsh.......... 
(iodine hydroxide) 
Iridium ............. 13 ey op te aCe | 193,10)'cub.,silv. wh. met... ... 20.2.5. 











INORGANIC COMPOUNDS (Continued) 









Solubility in grams per 100 ml of 









































Bi eret Melting Boiling 
eney point, °C point, “C oe gE Alcohol, acids, etc. 
1 | 3.65525 235 550-70 d. ih Gime GIRCH Serr te ., Se 
2| 4. (3.46) 586; subl. volat. 600 V.S. v.38. sl. s. al., eth. 
<400 
Di tearctareislcccactae ||} eee reMN) | Foret Meters oie unst, Lilet doo s. HCN; v. sl. s. NaOH; 
i. dil. a. 
4) 4.3995 + 0.01 1170 + 10 SSa200 } Wk eerew SB Rae co! |) xk amas cece dete 
1 fo 2 er =—3HeO; 100 | |3358.3582.5.. S640 bbe es... 8. a.; 1. al., eth. 
Gillesserco secre tieiers.s da A S552 sl. s. d. s. HCl, HNOs; i. al., eth. 
fl oe ee =O). wn SAG... eee Ti eee So a.5 0 Vans. us. NaObel 1. 
<150 NH:OH 
SHE seers cases ool a el | ee d. 0106720) Aiieeas o-. 5 - s. dil. HxSOs, HNOs 
9 | 5.31 351 Wate Alo ersacsece slowly d. | s. dil. a.; i. al., eth., chl. 
10 | 4.71% DAs PHN POY: Cc: veces ctu AN AERS  e g Ser 8. a. 
11 | 4.69 2104-/2((199))|) ates = = s.unst. | s. s. a., chl., bz., xylene 
Rete cone, 3-0 —2H20, 100 | d. Voile les ibeehs oe oc s. al. 
WS uoniesrsra s. 5 555.808 —41H20, d. Veiss Ss. s. al. 
100 
14 | 6.9925 Sabl insvacs| eae eases <s |lncsacecall eteeses s. HCl 
656-700 si 
LP Sllaretn Six crashes: 2, cases cKO || Votes lore: cas Sell be Tbe! Vrarste's.3.55 Bune 
16 | 7.179 d. 850 volat. it bk VES amor. Ss. a.; cr. 1. a. 
Ul Sec cduniceese re ctetey | Aeetacrstistis | een Acc, SED Viste MUA petra e caste ee epend : 
Pia: to bu ene R Sat tosis eld Voce sscratpees 8 We Bee | cccayes/agstace aes. cag EER re 
19 i) Oe scSeeecn s Ws ans 28 d. 250 ViiSag «eile geese) coeur s MeO Ee Te 
20 seee nse —H:SOi+ | .........- re 9 AY Be ee ort 1 eR es 
7H20 ca | 
250 | 
21 | 5.8725 ere RN Cees eee IRAs |): | come | MP aene Aerotech vce 
22 | 5:1825 692+ 5 Se VAC! |! cciarccaswttel tae Bre. s. HCl, HNOs 
85 
23 | 4.90 1050 sablivca, 850)|i | ea. s.a.; sl. s, NaS 
in high vac. 
DB ine 3s asides dieca —3H.0, 100 | —8H20, 260]i.  |....... Ss. a. 
25 | 4.629° DAO = pan) CNW. Serta. 286° 47250 v. s. 87% al.; sl. s. HNO; 
i. abs. al., eth., chl. 
D0 cciead Saude s| iste ee subl. 110 VeiSie Ae) to8 | ict cei ners ions 
DO lWiRsaik 2234 Wiese ds 140% D4) ee. Ass co Vaiss v.s s. al., eth 
28 | 4.93 114 183 0.02920 0.0785 20.515 al., 20.617 eth.; s, 
chl., glyc., KI, CS 
Cao) Ee Eo eerste al Neo oeeiaw etcea lite co canons 85d. | eben: 0 s. Na2S203 
30 | 4.4157° (42); subl. 50} 116 Sides Hilson 8. as eth., chl., CS2 
<1 hae eGR | Moma an poncho t (Bice neta Sl Dl trodes, 8. als 
32 | 3.1822° 27.2 97 4 d. to HIO}s + Cl s. HCl, al., eth., CS2 
33 | Iq. 3.2454 13.92 97.4 dizelu. bilcsardcss s. HCl, al., eth. 
34 | 3.11715 10116 atm. 77d. 8s: dee else: s. bz., CCla, al., eth., ac. a. 
OT es RI xara pl UE Se Herc ase al GEC sl. s. sl. s. s. al., eth. 
36 | 3.5 : —8 97 d. d. d.a., alk. 
37 | lig. 2.8¢ 5.5 4.5 subl. VS sGeum lide d.a., alk. 
38 4.25 aslys 1D sheumil eisedieres sos d. to HIO|; + Is s. H2S0s; sl. s. acet.; i. al., 
rap. 130 eth. A 
39 | 4.79925 G.;300-50) deel Sanco se. W874i ie pee.te sl. s. dil. al.; i. abs. al., 
eth., chl., CS: 
Ct hae eee 100. Wh geil 35: ee es PANT CANE | oe Dt SPR ea AEC ote 
ZY 1 ae ease Fo li 8 || |S aa Re te I eh rr eet eat) eine egeado suotd -oton 
42 | 22.421 2440+ 15 | 4400 i. i. amor. 8. aq. reg.; i. avy 
aq. reg. 





PHYSICAL CONSTANTS OF 



































No Naine ormula Mol. | Crystalline form, color and index 
: wt. of refraction 
Iridium 
1 bromide, trleusce eer ee IrBr3-4H20........ 502-91) oly. grn<icryst..:...... eee 
2 vtetta-cree ee Te Brgy cts 12°76) bl, deliques'. isc ncnics eee 
3 chloride, di-. UG DAE So ee 264.01] blk.-grn. cryst. (exist. quest.)....... 
4 5 bila teense eClactier ena ate 299’. 47\ olive gene o.$0... ..ccee see 
5 Saoetetrash as 548 ee Sr eae 334.93] dk. brn.-amor., hyg................ 
6i|. fluoride, hexa=ers-: ee LEN Gse 3c ccnc shane 307.10) vel. glass or tet... ... see 
Tile ihydroxidesseee eee 1OFs H20 (or 26214! olive:grn GEE }..... ance Wee 
Ir203'5H20) (524.28) 
8 FSM tebra-nee- | r(OH)s + ss) 26L 13) indigo-bl <. fel vrs, ccna nee 
9 HOCIGG, tine tee oh eT lig tee ss oc ater 578 86) RID vngadae eh bs soe eee 
10 tetra ae oe Nels. ececuees 700.78) bik.” * (Rae os. eee 
11 i . 20} bl. Ber once: questi: bacco nee 
2 
13 
14 A 
15 , 
16 3 
17 ; 
18 | Iron, pure (See under PN ORE rs Boe 55.84| cub. silv. metal................... 
Alloys) 
19 acetate one) . | Fe(C2H302)2-4H20.| 245.99] need..... 
20 basic (ic) ...... FeOH(C2H302)2...| 190.94} br.-red powd 
21 orthoarsenate (ous) Ber. Fe3(AsOs)2°6H20. .| 553.44] grn. amor. powd 
22 Ae (ic) (scoro- | FeAsOs-2H20...... 230.78] rhomb. grn. 1.765, 1.774, 1.797..... 
ite 
ZSil)  \AYSCHIGE v.02 ,</ele = aera Fels eoetbt st. <. TSONT EK WH: os.c-0 foc hese ela eeeeene 
24 F , di- (arsenofer- | FeAso............ 205.66) cubastivegray,.......0ssesceeeeae 
rite 
25 |  orthoarsenite, basic (ic). .| 2FeAsOs-Fe2Os- 607.26) br.-yel. powd........-2.2-.esenme 
5H20 
26| pyroarsenite (ous)...... FezAsoOs.. 341 {501 ern:-wh. ees f.s 350s: 2. ee ee 
D7 benzoate (ic). .;.4. 422 Fe(CrHs02)s.. 83834) brs powd. «.. 8:25 beeen eee 
28 Tide ee te eg PROB pty cos et a 66.66| gray cryst..... 
29 bromide (ous) .. FeBrs ee 215.67| hex. grn.-yel 
30 iG). ee oe FeBrs tno... 295.59 ok red-br., deliq 
31 4 2 Se ITED FeBr3"6H2O%. |. . «| 403-60) red. .....-:RE2 d-.- s.0.5 <5. ae ee 
32 cacodylate (ic)......... Fe{CoHsAsOz]3..._.| 466.78 ras AMOL. POWE. ..-cct ee ee 
33 CRF DIUC Step nei sie dea Hee Ly etre 179153), cub: gray 2545. 0c e oot e eee eee 
34 carbonate (ous) (siderite)| FeCO3........-..- 115.85) trig. gray, 1.875, 1:633..........20. 
35 (QUS) eee ee FeCO3-H20....... 133 S7|(amors cares ee eae ee 
-36| carbonyl, tetra-........ He(CO) Meee bs. 167-88) dk. ern. lustacr.......<-+ 00. eee eee 
Sil Mekete eee Mr! Feo(CO)s 2 4\'363.-77) or. hex. Orystysc.0 2. =. seer eee 
38 SS Sipentaer a 2. -.< Fe(CO)s. ese te ee 196.89)\wise. yel. liq. 4.2... eee ae 
39] perchlorate (ous)....... He(ClOs)2*6He®:... Sse62 285 (800 ea. sayciaere ots aera) eens 
40| chloride (ous) oo FeCls 15. Se. ...4| 226875 ra grn. to yel., edi. 7. AER oe 
cite 
41 ef Ss eee ee | FeCls- 2HoOe eae LODE ZO ats apa rSOS ROOK dis coy'e's 3 00,5 ED See 
42 od SF WE AL... 3 | FeClo-4HoO....... 198.82} monocl. bl.-grn., deliq............. 
43 be (ferrosoferric) ot es 775 AT, vel. GeliG. gee fs vee cies ooh ae 
18H» 
44 ey (ic) (molysite)-2|WeClgoic.- 6.1... 162-21 hex. bikj-br oe mern iar. cetaesa mete 
| en ee ee FeCl;-6H20...... 270.31) br.-yel. v. deliq., cr. mass.......... 
46| chloroplatinate (ous)....! FePtCls-6H20..... 571.90 vyelchex, Gee: ho vec. ol eo 
47| dichromate (ic)........ - | Feo(Cr20z)3 ay? (3 75074 |\red-br-;@ran 8 $...02.... ease eS 
48) citrate (it). of) se FeCsHs07°3H20(?).| 298.99] red.-br. scales........... -....... 
49| ferricyanide (ous)... ... Fes[Fe(CN)sJ2.....| 591.42 geen fot SORE Sale os ois. sac ee 
50 -% ey ic). .| Fe’“4Fe’’- WEOG2 367) COR’. thirties ole Ree ope cied 
(Prussian green) [Fe(CN)els 
51| ferricyanide (ic) (Berlin | Fe[Fe(CN)s].......| 267.79) cub... 
green) 





INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 








No Sp. gr. or Melting Boiling 
density point, °C point, °C ars ose wh Alcohol, acids, ete. 
fae Ag Boe Sie i. al. 
Sa ds FMI 3, - - s. al, 
ate AMS ieee fF 1. a., alk. 
ae Ue iL. 2., alk, 
ry s. al., dil. HCl 


18 | 7.86 














2 











s. NH:OH 
s. h. eth., al. 
s. sas h. conc. H2SO, 


s. al. 
s. al., eth.; sl. s. NH; 


s. conc. HsSOu, alk., al. 
eth., bz. 

86.5” al.; s. HClOs 

100 al.; s. acet.; i. eth. 


No. 


KOC aONnNoorew noe 


os 





PHYSICAL CONSTANTS OF 






































Name Rocmula Mol. Crystalline form, color and index 
7 wt. of refraction 
Iron 
ferrocyanide (ous) eae FeeFe(CN)s....... 828.63 amory, DL.-WhS, pace nce ee eee 
(ic) (Prus- | Fes[Fe(CN)c]s.....| 859.20) dk. bl. cryst..............2.20000- 
sian blue) 
fluoride (ous).......... 1 Uf ee ior OB) BAlis, Wee haate ates aide 5:0)s ee 
pA Ue ee Fel’2-4H20 165.90). ccP RPE BeBe b voc atone ene 
EL ae icc FeF28H20........ 237197 @rnccDL..a5:. plac eine «os ee eee 
fa yD B.: MOMs ote lecuctod eee 112.84 ical an isola seas tease 
Seay Oe aieHs-44H20:. $4.4 .|' 1933901 i yelucrystiy.cssncs scene eee 
fluosilicate (ous)... FeSiF's:6H20. . 306.00} trig. oe ae 904,. 1.38 ..006 Ace eee 
(ie). .| Feo(Siks)s.. 537.86} gel., fleshicolor......-...2cccent ae 
formate (ic).,......... Fe(CHO»)s. . Ack? 190. 89 cr., red POW! fe tensa os ae 
glycerophosphate (ic)... Fes{CsHs(OH)» 2" 622.00) yelsh.-grn. scales or powd.......... 
OPOs]3 
hydroxide bose) B Btees ais He(OH)eassanbtee 89.86] hex. pa. grn. or wh. amor.......... 
(ic)... Fe(OH)s (or Fe2Os-|) 106/86) redi-br. 00.005) ...5252:5s0sgu0emee 
Hy 
iodide (ous)...... Ben AD) Cy eerie ararert eve 309.68) hex. gray preruaghan PM 
ye ae FS Re iteieisaiel| ele 40 dash hea 381.74 beatabtic cr., ,deliq. ones ea eee 
lactate fous). eseessse+| Fe(O3Hs503)2°3H20.| 288.03] grn.-wh. er. or powd..............- 
fs (a PM, Po Fe(C3H503)3....... $23 05'| bi. amor., delid. 1.65... 0.00509 ee 
malatel(i0)), fe att..aie« «4 Feo(CaHu0s)3......| 509.90) br. hyg. scales.................05% 
methanearsonate(ic)....| Fex(CHsAsOs)3...,| 525.51] redsh.-br. lust. scales........,....- 
nitrate (ous)..........- Fe(NOsz)2°6H2O,...| 287.95] rhomb. grn.............-...2.205. 
RESO) mis cavin ebro Ho(NOs)a6H20} 12649106) cuDsm.s ene b- 2. +e. ne 
0 aR 8 bes cen: .| Fe(NOsz)3°9H20,...| 404.01] monocl. col.~pa. vit., deliq 
nitride. ...... fon (or FeaNe)...] 125.69) gray...... 20. cseeeeeee eevee esnaee 
AEA a diccete ipa POA Re tote bee. DOL OT deed ketal 4 tinasbainey eae eee 
oleate (ic)...... oats Foi 6); ee 900,18} br.-red fatty lumps................ 
oxalate (ous)...........] FeCeO4-2H20...... 179/89) Thomb. pa. yel).......+..56., eee 
Roi Tes. 375.74 be asi Deiiaavangd Se Sx ke OR ea 
oxide (ous) . 5 iad TA 284| DIK. ciiescore, os atts. + sis'ci+ ct A eee 
gf (ferrosoferric) FeO. 231.52 at blk.; red-blk. powd........... 
(magnetite) 
ar a tein HesOn-oHoOh at bia oileelans Dl keci.sic.2-s00 Be earner dase’ a parnyie ne 
“ (ic) (hematite)....| FeeOz.............| 159.68] hex. red br. to blk., 3.0 
2,4-pentanedione deriv. | Fe(CsH7Oz)3.......| 353.16] deep red rhomb..............-.... 
tishii neues teatonate) 
ee (ous) Fes(POs)2°8H20.. .| 501.69} monocl. wh.-bl., 1.579, 1.603, 1.633. 
vivianite 
orthophosphate (ic)... . . FePOu.2H20...... 186.89) yel.-wh., dimorph................. 
D reapers (10) ices Fes(P207)s°9H20.. .| 907.63] yel.-wh. powd.................02. 
osphide, mono-....... WGP Mratnd esate ate 86,86) PROMD, 220 019, «ne creo eee 
tdi) phosphide Beebe fop 142.70) bl.-gray er. or powd.............:. 
(tri-) phosphide........ PesPha nein: 108 54 grays Sache cant ae ee 
hypophosphite (ic)...... Fe(H2POo)3....... 250.95 a or gray-wh. powd............. 
sulfate (ous).........+- BSOeHsOe.c | LEOLO2monocl.3 0 al Oe ves cn. 0 Oem 
ue Be Larri akan wine FeSQu:4H2O,......| 223.96] grn. monocl. pr.............2-005: 
or ne a a FeSO4-7H20.,.....| 278.01] monocl. bl.-grn., 1.471, 1.478, 1.486. 
ite 
ie 1O)IRanbirdteces Feats sontehet. a: 399486|rhomb. yelignavsn sees ccc: cree 
eg “ (coquimbite) | Fe2(SO4)3°9H20....| 562.01] rhomb.. deliq., 1.552, 1.558......... 
sulfide (ous) Spc ..| FeS 8790) Rex, blKisbr gis seve neetacmeeetnane 
ape iy 295.76] hex., (exist. quest.).............00- 
PE pale). va Mee icles 207. 86ityell ‘ert aratemen a oases sale een 
dg di (mareasite) . . 119 96|'thombi Pel Geraci ccn suse a ceeeiene 
tt (pyrite) i... 11996) cub. vel rdioa so sister eet 
sulfite (ous)........+06+ 189O6igrnsh. or wh: Gti ...2. 7 cae ieee 








INORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 


Sp. er. or 
cule 





36 | 6.07 (5.2%) 
37 | 6.56 














Melting ra Rit = 
point, °C 0) ot . 
eaten water Alcohol, acids, etc, 
rR Rey || ORE i, toe ae | Cie teem ne saad ae 
shy ie s. HCl, H2S0q; i. al., eth 
sl. s i. al., eth 
algae laut ee s.a., HP; i. al. eth, 
sl. s. 8. 8. a.; 1. al., eth. 
—3H20, 100 | d. sl. 8. 8. i. al. 
CAEL Beas apes aed 128.2 waren Were aces oa oe 
UoCmtaad || Meade ces nate s. s. d. RONG te Ae og a SF 
A eR OST A ee hb ee slivers seal 
Peete a il, eats ccaatage 1.6:¢ 5025 Pye pois als 
| agence EB 00067 Sees, 2 Be Gan Need Lecle sul cs 
SW HGO, Tien a wens i. ie s.a.3 1. al., eth, 
500 
WH Adal) teas xtte et oe MG leech tl oierrer ss eNomenene< bias 
OSS Ll, too uuamass : Viale d. s. al., eth. 
(beh ecommerce 2.110 8.5100 s. alk. citrate; v. sl. s, al. 
Age ea WN knee ate 8. v. 8, i. eth. 
“doesent ht 8. NPR GPRM IR OS 
i Ee 50 Poy) ioalereuns 
(UPB Reale ile Yee Fae 70.99; GOGOL) nts a ieteencatawecie cree 
83.520 
OB ee eae coon. 3 Ree Mk ciihiecd Wier rice cndbascaeccsttrc 
47.2 d, 8. 8. s. al., acet.; sl. s. HNOs 
e200 ace abe totes cheats i Seta ase s. HCl, HoSO4 
RE okey ae EE ceeiidelnigtte ee a | oe ee 
O60 eee halts bee... 0.022 0.026 8. a. 
A100 | Biles ccsanid Vv. 8. V. 8. 8. a.; i. al. 
1490 foy all ee SOS sis 1B) 1; 8. a.3 1. al., alk. 
1688'S Fl Face ces i. i. sl. s. a.j i. al., eth 
A oe BI ered; gan i. i. 8. a, 
EGR ged tres sare vis le 5 Salsas << s. HCL 
TAY at eg | pA eras ree Ler af sees: s. al., bz., chl.; sl. s. eth. 
ARE Mite teen tea i 1M 8. 8.3 1. 80, & 
hoster fe y.sl.s 0.67100 s. HCl, HoSO« 
Be ncasanat sob llo Sagres. fun i. ceceass |S» &) alk. citrates 
pen pig bale Pas ROMER I Saal oo iOS ae 8, ag. reg HNOs -+ HR; 
a 
TOG? ra ccocruvei igual Wl) See ae te leew amen erarRe ince be 
[Sg ete dh 4, ea Sa 0.04325 | 0.08310 | s, alk. citrate 
64; —6H:0 70, 300 | 18.65" | a8.e%  Jial 
04803 eau lieen nate ts sl. 8. d, i. H2SO4, NH3 
ee wt ieatacsha ks 440 d. s, abs. al. ; 
1193 d 000628 jo...) s. a., ev. HS; i, NHs 
Ah ch isastaccas call b Peaster se i. SG des ts 
eat cce . um -albtiata torte y.sl.s., d.| to FeS+-S] d. a. es 
tr. 450 d. 0.00049) Hira ss s. HNOs; i. dil. a, 
1171 d O.Q0040'F lier ). > s. HNOs; i. dil. a. 
A280. Wpvetatannccns Vela xeccsttes s. 80:2 soln.; i. al. 
































No. 


a 
Oooo “ oot wre 


a 
Nur 


i 
OO 


15 





Name 


Tron 
d-tartrate (ous) 


thiocyanate (ous)... 


(ic) 


thiosulfate (ous)........ 
metavanadate (ic). ..... 


Krypton ............. aes 3 aa ene 2 at Balls 
Lanthanum......... Lat. See ioe snteres 
acetate........ . | La(CeH302)3-13H20 
bromate....... ....| La(BrO3)3-9H20. . . 
bromide....... .| LaBrs-7H20....... 
carbide. ....... bier Lui Oath erase onto geen 
carbonate..............| La2(COs)3-3H20. 
chlorideswercn een eee LaCls. . id be 
Chl de® Rear aeiie LaCls-7H20....... 
hexaantipyrine perchlo- | [La(Ci1H12N20)<]- 
rate (ClO4)3 
ayeonde-: AE I ete Ta(OH) se 
iodate. . Fait atlOs) sey eee 
iodide. . Bea pals tee teeny tho 
molybdate. . .| La2(MoQ,)3....... 
Mitraves ote ee eee La(NOs3)3°6H20. . 
oxalate. . ; pee Ou 9H120.. 
oxide (lanthana) . aork eek LazOs.. . 
sulfates. esi... : | Las (SO. sobs oaan 
aad. = 20s) aaa Ces 1a tSO0: 9H20.... 
sulfide | Lads. See. 
Leads. deh RS. a: | PDekanetes carina 
acetate .| Pb(C2H302)2°3H20 
ve (C2H302)2° 
2' 
Sma, DABO.pose eee or. aaa E ; 
ae = i Ie es H302)2° 
Of)2-H20 
i os ‘ POOL OR 
2Pb(OH)s 
 eteura-ee.-4.). .../| Pb(CbH303)a. een 
orthoantimonate. . Pbs(SbOu)2 
pyroantimonate........ pS) AOA eee ana b 
orthoarsenate...........]| Pbs(AsOx)2 
a edicts fat PbHAsOg ses... 
3 , mono- Pb(HoAsOy)2.. 2... 
pyroarsenate........... boAs»O; 
metaarsenate...........} Pb(AsOs)2 
metaarsenite........... Pb(AsO2)2...... 
BSE. enesiscsees. ali Eb(Ns)s- 
benzoate..- 2 fee Pb(C;HsOe)2 ‘HO. 
metaborate.............| Pb(BO2)2*H:0..... 
bromate...............] Pb(BrOs)2*H2O.... 
bromides ae ee eee PbBreswnce eee 





PHYSICAL CONSTANTS OF 


Formula 








Crystalline form, color and index 
of refraction 





FeCsHuOs....-. 
Fe(SCN)2:3H20. 
Fe(SCN)s (or 
Feo(SCN)6«) ( 
FeS203-5H20...... 
iRe(ViOs)een deen 















Thombs gn sess ne eee 
cub. bik.-red. deliq....:.........3 


@rnser: delig® Jz. 4...) meena 
grayish-br. powd..............060. 
Gol jmertigas 2... 525/22) 
lead-gray met 


wh: deliq. cryst....-..)- eee 
tricl.cwh., By 4 0):..:.0n.9 eee 
Gol hex: CP. Bae. 4. ca eee 


Wiwhy pow, Hyg. .s-..\.ftcemerney ieee 
hex ool ei. diacoskiee Cee eee 


monocl: wh.911.570:.)- ee 
rhombsicraeeeh ee eee t AN ere 


MODOC): oe ae heeee a's oc 
or.-yel. powd., Vv. pois.............. 
dk. yel. powd 
wh. cr.; V. pois. 


monocl. leaf, a 1.90, y 1.97 
tricl., 1.74, 1.82 

rhomb:, (8.2.03 85s00.5 5. eee 
hexatabl joss Assen ciao eee 


Whsoropowd Saeme 5.05 eee 
Griiwhs powd. 24 nt.ac..: ). sae 
MODOC COM feysee «<i c0 
rhomb. wh. 


INORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 





























No. i. gr. or saree Belling. ate . 
F ensity point, ° point, °C ol ot . 
erates Rritee Alcohol, acids, etc. 
Re es | sand sic || eee 2 OS ree te Stace «lh qetentgriss, Rte cc brake 
G2)". ee rae Oa) | Neer 2 VatGa Mehul Res. ccs s. al., eth., acet. 
Gl! Senco teen (Oe eee ee S. Vv. S. s. al., eth. 
ACHE ERR. Dewey ves «, Soufherct nck Weed) fkcteistonctoe y. 8. d. v. s. al. 
S| Ah wok = ae | RR reo oti | 9 HO RPRe eee eet i ee cee bon 8. a.; 1. al 
6 | 3.708° g/}; lq. —157 —152.9 11.0° cm3 |4.67™ td (ee RE oo ec a 
2.155 —152-9 6.02 em? 
7| 6.15 826 1800 d.toLa |d. 8. a. 
(OH)s 
CD eet ae SP Rigi OC an see oeeA ae ae 16,8825: RASCALS... | Geer RO vi nf 8F5 
Cl Ee Cee ao ere 37.5 —7H20, 100 | 28.5% | ....... ial, 
10 | 5.05725 anh. anhy783't 8) 14. eet. . Voi Sep Dual estas vy. s. al.; i. eth. 
il G2,” SRR (SEs tee gt Ae ean . d. s. HoSOs; i. conc. HNOs 
1104) Al ae A 5 ot Noe ee eee gem Pee) se ce s. dil. a.; sl. s. aq. CO2 
i. acet. 
13 | 3.84225 ee) eee | Ue Vv. 8. d. Vv. 8. als pyr.; i. eth., bz. 
1S Re ee oy. ecco eaeo linens Saal 1. dara v.S. Vv. 8 v. s. al. 
bb MMe Aree «> 6.4 st 390-5 divw fey} 22.2 2S. J BOE Ah ee Feet. eye spets ocr oe be 
ONG itor 2/5. selene dad... to bol HR ESS. 1... 1s oy  SOVILME AS - 8.2 
GAM etal a crag crete eittaee Wi pARRTORL NSU fei BARE 1.725 
18 | 5.05725 TOL 2am yl Lee hac |) crs Oe clean 
19 | 4.7716 USS Til het) HIG SS slei8a eOME seeks 
20 Paes ciusntye nines 40 d. 126 151.1% |y.s 
721) «cto eae x thud ebacbk|l a PEI. 00008 | ....... 
22 | 6.51 2315 4200 0.0004 | d. s. a., NH4Cl; i. acet. 
23 | 3.6015 A51150, een) WR 3.0 0.69100 Sle svalegt acet. 
24 | 2.821 die a yen [th noes: 3.89 0.87100 sliis: HCl, al, 
25| 4.9975; 4.911 | 2100-2150 | .......... d. d. 8. a. 
vac. 
26 | 11.343716 327.43 1613 i £5 s. HNOs, h. cone. H»SOs 
11.288 Ra Pb 
11.296016 U Pb 
27 | 2.55 75, anh, 280 45.6115 200100 i. al. 
28 | 1.69 22 ae, wal AE TOS: H.. Ss paen elit Eto): i, al. 
ON Perens ara ze ciesistew | vexctXoniny ICU: perce ae tie VAs a eee... sl. s. al. 
BOW Gerace concoct asmear een ota t, 2 Vesey. elas Veseals 
idl Were cd spre H nsteetmeremictend Wihtuars teers: 5.55 18.2 8. al. 
32 | 2.22817 75a Vedi) (St. seek. ss d. d. al.; s. chl., hot ac. a. 
BBs cate heist oa ce.|! yDRNEEL cA WT A 2S ih OOTP pl Been Manse icc cl cy alts caer: 
SYR ORS NIT ise Peer elite Meeecariar Aa 1. ry y. sl. s. HCl 
35 | 7.30 1042sshcdivi} ad. AMS. . Vat SUMS27 nl Peet o. s. HNO: 
1000 
36 | 5.79 d.>200 —H20, 280 |i. sl.s s. HNOs, caust. alk. 
37 | 4.4615 EMG? tere ee. Mae eee 2 s. HNOs ¥ 
38 | 6.85 802: Wary ald} (22. 2S ii d. s. HCl, HNOs; i. ac. a. 
BONG DMI CoB caso Oe es 2c a oe ee d. d. s. HNOs 
AOS Soe Gey. T bod ilmerdieiecs Us veil) Beasts aes 1s codele OLS s, HNOs 
le recrets faltnerecuscsithe @XD:.cO0) i Wajeneelertere 0.02318 0.0970 vy. s. ac. a.3 i. NHsOH 
Breit cciiels ase: —HoO, 1000!) 2o.928. 2... 0.1620 OBIS |. eek eee eee ee 
43:)'6:598.anh, |... au ad —H20, 160 |i. a s. a.; 1. alk 
44 | 5.53 180) er eae 1 SOE MOrt. No semaine eens oe 
45 | 6.66 373 916 0.45540; | 4.71100 | s.a., KBr; sl. s. NH; i. al. 
0.844120 
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PHYSICAL CONSTANTS OF 


























No. Name Worranla Mol. Crystalline form, color and index 
wt. of refraction 
Lead 
1 Caprate......+.-<+..+..| Pb(CroH190s)2,.... BAO TDW Ae ae ctinalkaidindesl he aa orcad ee 
2 caproate: Seen. fee nee Pb(CceHi102)2...... CRU SN oy ae ee ee 
3 | | caprylate en eentetes Pb(CeHisO2)o.25.. 1) 493 ,01|\ wheat), nee. «nosy cen eee 
4 carbonate (cerussite)me pe beOsens.. saree 267.22) rhomb. col., 1.804, 2.076, 2.078..... 
5 , basic (white | 2PbCOs- Pb(OH)2. | 775.67| wh. hex. or amor. powd., 2.09, 1.94. 
lead, hydrocerussite) 
‘Gil cerotate’s.in- cease Pb(CosH5102)2.... . 9981/56) wh: need.-fr.:bz... oa 2 ee Seen 
ial “Ghlorates) | ereiceePee Ph(ClOs)o. 22: So... 374.12|monocl.wh.s).:...2 000) ee ae 
8 eS, 3 Sa Pb(ClOs3)2"H2O. ...| 392.14] monocl. wh., deliq. . 
9 perchlorate...........- Pb(ClO4)2°3H2O...| 460.17] rhomb.............. 
10 chloride (cotunnite)..... bCls). ee ae 278.12) rhomb, wh., 2.199, 2.2 
11 Sieaabetras irate ssc 10) cere Ske eee 349.04) yel-joily liqhe.% .... cn ehoe Ween ne 
12 is sulfide PbOE:SPbS.an ose. 995), 931) Ted. ,.). ian dieiaiso eae eh 
13 oblorites, sa ct. aec se Ph(ClOs)saeuae.. «||| 42, 12imonoolsryeliscen, secu eoee ene 
14 chromate (crocoite, PbCrOs...........] 823.22] monocl. yel., 2.31, 2.37 (Li), 2.66.... 
chrome yellow) 
15 BE Tn basic ee fa ee Pb2(OH)2CrOs..... 564145) red; amor. oricr............ see ene 
16 4) (chrome | PbCrOs:PbO...... 546543\|red ers powds-...~. +21 eee eee 
re 
7 \eedichromate:,... sani ass PbCr307.;...aee nk « 408 28 Red Ori... sa.0nd +4 aye een en 
USA MRCitrates: cere e eRe me Pbs(CsHs07)2°3H20}1053 . 88] wh. cr. powd...............-..-.. 
19 GVADALE heresies nae PH(OCN) dion aie 2 291,25) wh. need .,.)8%.4..0.< 0% 00th eee eee 
20 Cyanideen eee anes PD( CN) 25. Ace. « 259.25] yelsh.-wh. pois. powd.............. 
21 enanthates ii... cet ons Pb(GrHisOe)s.).3--. 2] 465756) whelleaf,... 008 oc... «oc owe eee 
ae ferricyanide....::...-... Ae Sealy 1135.61] blk.-brn. to red, monocl. pr......... 
O (or oe if 1153. 62}) 
23 ferritets 4 ../o3. 001-1. 6 |) Pb(eOe)s. 2 San, /S82).89)] hoxag ee arian syccscees Oe 
24) ferrocyanide........... PheFe(CN)s-tH20. |....... yelsh.-wh. powd 
25 AUOTIAG mete PD oer Sia comeeie re 245 21 G0l ls ce coe tense ce oe ee 
26 fluosilicate paneer Sra, 2.0 PbSiFs-2H20...... 385.30] monocl. col 
27 PbSiF6-4H20...... 421.33] monocl 
28 297.25] rhomb. wh. lust., 1.789, 1.852, 1.877. 
29 241 23!) wh. AMON ye «0 bss 6 aoc cts eee 
30 464.44] cub. or wh. amor. powd............ 
31 iodate. . doe he toerus DCL) 28 5 cette 55705) whe 64 ce WS civ sieiers e 
32 paraperiodate. oe ee PbHIOs. . 416 14 |\eryptes sca-cccteite sc oc ose rae 
SUN Nee ae ae ee Rives PbHIOs"H2O0...... A335 Lb |bamtorraroraccciae uc velar eee er 
34 iodide, mono-.......... PDT a saee ea ae B84..13 Mpasiyel oy ainc¥icd «0 nop elo a 
35 SUM: feu a eee Pbie. 461.05) hex. yell. powdic..0 0. «1 oaeeenee 
36:|" asobutyrates co... ¢. sn... Pb(C4H7O2)2...... 38140) who pris ccctawe- sels 6 oa eerie ee 
30 | mlatratenta ener ceun cor Pb(Ci2H2302)2.....| 605.82 Shalley white powd. ...:: "meena 
38} lignocerate.............| Pb(CosH47O2)o..... 942.45) wh. powd..c:ckeesn 20 t aa oe 
39 OMelISSALES ANE ia e -Wetajovere-« Pb(Cs1H6102)2..... 138382) wh: powd ytek arcresie aierisn eee eee 
40| molybdate (wulfenite)..| PbMoQs.......... 367.16] yel.-wh. powd. or pl., oct........... 
AL myristate sso. seein. s Pb(C14H2702)2. .. . . (661503 wha powd etry. «.c-.c,01s1s em Ee 
42| 2-naphthalenesulfonate. | Pb(CioH7SOs)2..... 621.64] wh. cr. powd., pois...............- 
43 |) ‘nitrate: Saad aaa RbGNOs)en an ae.e 331.23} cub. or monocl. col., 1.782......... 
44 fEN, 5 BASIC cde ici ee Pb(OH)NOs....... 286).23)|rhombaCrs ae ac. ccc.tine cis eee 
45 | oleate st. tW..teee eee Pb(CisH3302)2. .. . . 770510) whi, pow). j.1icas1c0 a0 8 tee Pe 
46 oxalatesj 3s Action blll d 07,6) Fone a ecm 295.23 |heavy, wh. powd............02..2% 
4i;\| “oxide, sub-,).;.< sek tee WE 2 ees oer 430742) amor. \blk: panes. soc ne eee 











INORGANIC COMPOUNDS (Continued) 






































Solubility in grams per 100 ml of 
No. - gr. or seas Boiling tres - 
ensity point, ° point, °C ‘o! ot : 
wités Wate Alcohol, acids, ete. 
fy See eae pS pal | Steer eee ae i i. 0.00290” eth. 
Miledes ce sas: - Ba ell ete cette Sh. tT eaee | Pee as 1.0925 eth. 
"pe es ae Ps a See eee pan | ie i s. al.; 0. ee eth. 
4|6.6 Cithe ett a || 0.000112 | d. s. a., alk.; i. al., NHs 
5 | 6.14 S400 near ees. i i. sl. s. aq. bo." 
GH RES: eco. 3. 112.5-3.5 139 eat | Patent i. al., eth. 
7 | 3.89 d. Va8i rs, oct.| adel 4 = s. al. 
8 | 4.037 d. 110 151.318 171% s. al. 
9 | 2.6 d. 100 BUG ge When. Sec s. al. 
10 | 5.85 501 0.6739; 3.34100 sl. s. dil. HCl, NHs; i. al 
0.9920 
11 | 3.18° —15 d. ev. Cle} d. s. conc. HCl 
2 Fol} shah a I Gee i d. d. a., alk.; i. dil. a. 
co tees eee exp. 126 0.09520 0.42100 s. KOH 
14 | 6.3 (6.1215) 844 000005875) i. s. a.. alk.; i. ac. a., NH3 
La | 2 Yaee se” 9 Pascoe Le oe | ky ee 1.019 100 ml. 2 VN KOH 
16 putes UK 
17 
18 
1$ 
20 
21 
Pe 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 <100 
a7 0 8 Rae pee ieal 10S ies meee ek 000975 Sos cc. 0.00825 al.; 0.007345 eth. 
EG (EO tans eae 117 is 226 a Se Pe add pee sy oe y. s. boil. bz.; sl. s. al.; 
5 eth. 
Rh Bee oe ee ae aS ieee as Wey oe i i, s. boil. tol., a a.; sl. s. bh. 
bz., chl.; i. al., eth. 
wT a 5 Coc eR SO ae Meee 5 mer ae a oe Be NSE d. Sp 800 s. a.. KOH; 
(7. || Sabena A DLS te 0.00535 0.0065° 0. al.; 0.010%-5 eth, 
cl, | 0S. CS Ameer sonal F Prestige mes 8 Pea aries i Ans. jase s> s. al. 
43 | 4.5320 G=470 07 WT tee ees. 37.659; | 127100 8.772 43 % al.; s. NHs, alk. 
56.520 
44 | 5.93 180 dae ee. le See oe coe 19.4192 | s, aS 
AG ee ree ed ee We lee eee ce ee ae ea oa 6.46% eth.; s. pet. eth.; 
sl. s.al._ 
46 | 5.28 S00, “SLE, cee 0.80016" na. - .. s. HNOs; i. al. 
47 | 8.342 ee Pee. coe s i z s. a., alk. 


PHYSICAL CONSTANTS OF 





poo io a for) Ore Co bo 


(yes 














Name Formula Mol. 
wt. 
Lead 
oxide, mono- (litharge). .| PbO. 223.21 
a ae ra Oe PbO. 223.21 
Co ptes Gate) coal AOC Se em sae cone 685. 63 
PS TRS Begin Morpeth yas BeOs tetra cere: 462.42 
“ di Tilsen PbO enact 239.21 
oxychloride (matlockite) | PbCle-PbO. . 501.33 
(laurionite) . | PbCls-PbO- H.0.. 519.35 
sa (paralauri- | PbCls-PbO-H20. 519.35 
onite) 
i: (mendipite).| PbCle-2PbO.......| 724.54 
ps ale 5S eee PbCle-3PbO.......| 947.75 
5 (Cassel yel- | PbCls-7PbO..... . .|1840.59 
ow 

palmitate..............] Pb(CisH3102)2.....| 718.03 
orthophosphate......... Ebs(ROneee we oll er 
orthophosphate, di- ..... PDE OR eter eo. 303.24 
a , mono-..| Pb(H2PQ,)2....... 401.28 
pyrophosphate......... PbaPoOrenssstadea 588.46 
Ge) eee eee oe Pb2P207-H20 606.48 
metaphosphate......... ey moa Oe 365.25 
orthophosphite..........] PbHPOsz.......... 287.24 
picrate eee ene ee Dh CaN H.O| 681.48 
selenide (clausthalite)...| PbSe............. 286.17 
metasilicate (alamosite) . Pee Os eaeadae ane 283.27 
sulfate (anglesite)...... Pb oC ere ase. 303.27 
“«, basic (lanarkite) | PbSOs.PbO....... 526.48 
peroxydisulfate......... PbS20s-3H20. . 453.38 
sulfate; acid; ::.::..... BR Os)s, 10. 419 36] ¢: 
sulfidei(galena) fen, |e OOmemere nen: 239.27 
sulfite gy enter “rik Bp 50s Hera tae eae 287.27 
stearate ett ee eee Po(CuBtOs) ....| 774.14 
tartrate. ie Ae PbCsH40e. . 355.28 
thiocyanate............] Pb(SCN)2.........| 323.37 
dithtonate,../...1..... PbS205-4H20...... 439.39 

thiosvifates:): 2525.1... 3 : 

metatitanate........ é 

tungstate (raspite)...... ; 

(stolzite)..... 2 

metavanadate.......... 5 

Lithium............. . 
acetatetnau sean ness LiGi0%- 2H) 102.02 
acetylsalicylate .| LiCsH70s. . .| 186.09 
‘AMIGERAL AE eee ate « LiNHoss......-...|| 122.96 
orthoarsenate........... LizsAsOs. 159.73 
benzoate s ....\uh fa LiC7HsOasse...6 128.05 
metaborate 3 Seyi Sees BO: erence 49.76 
LiBO2'8H20. 193.89 
tetraborate. . LieBs07-5H20...... 259.24 
bromidesseeee senate Bye oe 86.86 
Carbide... caer isCet ease ake. 37.90 
Carponater. ae. = me teee LisCOs....... 73.89 
“id , acid (bicar- | LiHCO3...........| 67.96 


bonate) 
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Crystalline form, color and index 
of refraction 


tetr. yel., 2.665 (Li), 2.535 (Li) 


rhomb. yel., 2.51, 2.61 (Li), 2.71... . 
cr. sc. or red amor. powd.......... 

amor. or.-yel. powd............... 
tetrs brs 2:0 /(L1))> cee eee 


tetr. wh., 2.04, 2.15, 2.15........... 


rhomb 


challcy; wh: Dowd... 7miaes ee eee 
hex. col. or wh. powd., 1.970, 1.936. . 
thomb, monoel, ((?))) eee 


monocl. or rhomb. wh., 1.877, 1.882, 
1.894 

monocl. wh., 1.93, 1.99, 2.02........ 
gel sr sgdhtecin aft aperd ate e)o tere nea a 


wh. ‘powd 
Wh: DOWd So. co.cc eee 
wh; crs powdiedsscccccc a cee eee 


Wh, cree ts. ee 
yel. rhomb. pyr. . 
a anol: col., 2. 27, 
tetr., 2.269, 2. 182... 
yel. powd 
cub. silv. wh. soft met., ue 3.16..... 
rhomb. wh., a 1.40, 8 1.50......... 
sl. hyg. powd.; d. in moist air...... . 
cub. 60 .c,wiekepacee shee eee 
wh: powd: rhomb...-.-)-o eee 
whsicrs OF POW. «css ounces 
wh. powd., tricl....1..0c eee 
trig . 
cub. wh., ord de:sicie sic.0c/e ete 
cr. or wh. po 
















INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 























es gr. or hots — 2 
ensity point, °* 0 ot : 
atc walker Alcohol, acids, ete. 

DSM SSS. gb ee 0.001729 s. HNOs, alk., lead acet., 
NH.Cl, CaCl, SrCle 

SC Oeee eee? [ener | eee: 0.002322 | i. s. alk. 

OF moe ee 10.500). . | eee i. i. s. ac. a., h., HCl; i. al. 

eee Pada” UN eaeemee i. d. d.a. to Pb salts a PbO: 

F375 8 id 290°P eee i, i 8. a HCl; sl. s. ac. a; 
i, al. 

Cole eee eA | dT o2e learner y: 0.00958 } 0.0... s. alk. 

O24 ee 4D | ee etter Leet oe lads >. oer cee che eee oe 

G05 sae ys bd. 150s Soe s | eee |e a etes || Ae ks eR keene se 

CE Siete aeaillll 5.2 Maa tte | Freee hee i 1. s. alk. 

Beret tao.- | sae ia eee, F Coocee FON FE-— ke amet 8 

eaters Sek SNe. Sh AOE oe eae) i. ne ee SEE nonce co anae ose oe 

<i Rg etal le mtn he Ce 0.00535 0.007% s. al., 0.14820 eth. 

GSHES tn’ PLOT ernest 0.00001429| i, s. HNOs, alk.; i. ac. a. 

BiGG1IS* (+) ) | RRM SUN Rete. Ea: ||| PS sk ee Ls s. HNO:, KOH, NaOH, 
NH.Cl 

3c eid \etieaes Sse biel Mic eee EI eae PR rset ace s. KOH, NaOH, dil. HNOs, 
h. conc. HC; 1 50% 
acet. a. 

5 Sire © Qos S2k eaaeee en eS rh ip s. HNOs, KOH 

Re eS a eet Sa anes, | eet ent i. d. s. HNO:, KOH, NasP20; 

Ao NRTA aoa (4, NG lan iehamall ial bere is anced v.sl.s erect eared Meats Seventh e MOn BOA 4 

gS Sep Ne 9.50) (L'a A ge (ES tears rh ie iy s. HNOs 

2.83120 expl. OLS SSA ES b> |S rc eres ee 

81055 ee 1005) mee eee See bE ym ee S. ENG 

G59) Sat = BPD ee> FOG Se ses ene ee ts Es i ee NER AS: 

OD ae res O00 «ss Ree ak 2 0.004255 | 0.0056 |s. NEL salts; sl. s conc. 
HeSOs; i. al. 

CR A A es De: Bene cee Ee 0.00449 |v.sl.s sl. s. HeSOs 

exo he rig) hence seats ol ive Ee ae Vv. 8. or lh Ren (Peat recite POA oc ot a 

Re AAW Ne ee) heen a) MEP IERON i 0.000118d.| ....... |sl.s. HeSO« 

i eee iiiagere es | Cees ee 000086 | ....... s. a., i. KOH, al. 

ces. or heats s's eel (Mena seven an Ns Pes en i s. 3 

Cass erence ere WBC 2 dll Aa bya dee AS, 0.00535 0.00650 0.005+4-5 eth.; i. al. 

DE Ta heed Gomi ae Rhee] Me pcre eet oe 0.0025 | 0.007400 |s. HNOs, KOH; i. al., ac. 
a., amm. acetate 

SS LS 4 | Reiss OO SOAR DE. be 0.0520 d. s. KCNS, HNOs 

Sree ns | aaah sae es ot Fees ee eS Ds ead | econ tree Reteneneace iercak ee eee Fe 

Dats he | cee MR Re et 0103's Se" | Seas 8 s.a., NaeS2O3 

epee Ri Sal || semecemnn: oY aire mire. |< Shep blintedl aac! MAME ete eter cist ans asia a Be 

Se a ee Whoo, ele bebe) att Be 0.03 eee Gea tial 

OE asian ee bd Tes wl PN s. KOH; i. HNO; 

BOR in St ar | Pe eae et IN Th. BES hs sl. s. ....... |d- HCl, s. dil. HNO; 

0.534 1609 +5 d to Li} OH + Hp} d. al.;s. a. 

Sement tae hes 30015 v. 8. 21.5 

TO Eee caenoa, 4 Wikre teaoe-coag ME Deny ones 100 eee ye > 3}: 25' al. 

1.178 d. Gp pg hal] Mnepceattecinett sept, 

SOT Loewe 9 Ree ree Eee omic a Vislisaeeooe a s. dil. ac.; i. pyr. 

rotates ts ssatpal | Gevalciatel ate meet a ate alia tices 3325 40100 7.775, 107 al. 

PEE ser, | BARD tt eee 2 sl. s IRE ROE MCRROOreeesa aot cahic 4c 

ESOT EEE ABP SEITE EY <2 oe asi} MERE I? It Peg NIH! SRE LO | Se 

Beare ore aie Veh aces) 200 ere race tae Vv. Ss. Or ia Wea 

3.4642 1265 142.79 243.682 s. al., eth 

Ble pea sereere | meer ae * d. a 

2.11175 1.540; 0.72100 s. a.; 1. acet., NHs, al 

1.3320 
Secetnammetiayesnal grok eeerstenttrictranl lpn eee er 4 §.518 Chet en Mets Sate etnies Took eee 








PHYSICAL CONSTANTS OF 























No. Name Formula Mol. Crystalline form, color and index 
ail wt. of refraction 
Lithium 
1 |" chlorate 2. a actien ao LiClOs. ‘|| 90240\irhomb-needs...+... 0... eerie 
2 ieee eh eB a Ones LiclOs- 1H» 0) ‘(or QON4 I tetr> deliqay. 22 Sac <3 
4 H20) (96.40) 
3| erchlorate..........-. LiClO: . 106:40|'colodeliqyes.4-2....-.-. see ernie 
4 er is eke s casters LiClOs: 3H» @.. 160! 45ihex: Col \-m.- a2.5.-)- 02 ae 
5 ehlonde, jo. scdtieceos 15:6) eee so oree 42.40) cub. wh.,, deliq........... << so0.: opi Sekine 
6 SRT AMEE oi TiGEHsONee acne 6040 Mein: hese 334.5040 ot 
71 chloroplatinate.........| LiePtCls-6H20.....| 529.95] hex. or red, deliq:...20. eeceteemnes 
8], Tehromate!..c0-6. <u 4- | LicCrO4-2H2O.....| 165.92| rhomb. or.-yel., delig............-. 
9 dichromate........... LisGrs07-2Hs@.....| 265.98) bll-br., deliq. .£.:.¢..5.-.. «1 seiee 
10) “citrate Sase5 cee cee LisCsHs07:4H2O...| 281.99] col. er. or wh. powd., delig......... 
TY) “lluorides cements dee Lah ais core cnet DH AGA CUDACOl.... c2.cck)-+ <ce  ce eee 
12| fluosilicate.............| LicSiFs-2H2O...... 191.97] monocl. wh., 1.300, 1.296......... ary 
13:|' formates..ceees wctom LiCHOsH20...... 691/97) rhomb: coll. .v...... 5.>-- aeeeiee eee 
14] metagermanate......... LixGeOs..... 134748)\\monocl., 1.7.4.5... 0+) eee Lis 
ID, hydride. 2 .s5-cee:-4-- Mee Bae ee. (PoC eae eens Silo 05 
16 hydroxide. . . LiOH... 23.95) wh. er. or powd. tetr............«: 
17 ae LiOH-H20 41.96) monocl..col.....22.... 2. oases 
ASi | sodateseee sects sees «|| LalOz 183*'86| hex. wh:,.ig0 4 «ses tenn 
19}| mplodide. eet. eetee ce toc. | LIL Sn. canny ee 13386) cub. wh:, deliq...........:.sssese® 
20 BS Pte ciaiocta ite + LAL-SHeO} see seer 187.91) hex. col ~yelsh Sere tes oud... 
Sid wlaurate sore oteatnenifon - LiCi2H2302........ 206.25) wh. powd..ce...$-..0-:. «ssieeeeee 
22| permanganate..........| LiMnOs-3H20..... 1179) 92) cubs. <ciss Jejee ozjej0 00 50's RE ER 
95 emolybdates eer 0 fe oe als Mic Oaneserr ene 173-83) trig. c. paeetes dos = scion eae 
D4 \) myristatesss.crete . 2. «|| Li CiaHle7O2 ssn. S| 204-800 farce se veivvieis fe ciaie)stel=lereiniatetetiniees 
O56) smitrate:. were ce. oe LiNOgs enone 68.95 tae: col. deliq., 1.735, 1.435........ 
26 bh eek Eee eee LiINQs-8H2Oss.ceoel beew00l COU. 0 seep ecicne scene een 
Oli nitrides femceaeiers 4: LisN.......)....-.| 34.83] red.-brn. amor. or blk. to gray cub 
(Res ASAE Jo te» 
28| nitrite.................| LiNO2-H20 TOLOG| flat need fs.0. <8) csc: oso see 
29 OXALRbeL aE Ae 3 4 =)| LisO2O4 een LOT 90 [col sOr)..cc.cc0c bess. os: oe 
30 s  vacid.. ...| LiHC204- Bt LAG TISJOS SR ot tccn  datee ts tcc eee 
31 oxide. . ...| LeO.. yes! (20) S8ilicubs what. 8. fo. cs ooh See 
32 palmitate... | LiCisHa102,....... 262.35) wh. powd./..45. 5+: -.55 eee ee 
33  orthophosphate......... LisPOs.. 115.84 on, oe Beet och: 02 < 
34 Pol 25605 ee QisPOsH2O...... 249.70] wh. cr; powd......:::..2.5. 209) ae 
35| potassium dl-tartrate.. .| LiKCsHsOs-H20...| 212.12 esd PB t 523 (red). :.. eno eee 
36] salicylate... .2...2+..-... Li@;HsO3. sees ee 144.05] wh. powd., eliq: 2) o> Bier 
37\|, ‘selenidetai2 oe set... LieSe-9H20........| 254.99} rhomb., col. deliq’ 2): &. S57. Fee 
38 orthosilicate............| LigSiOs........... 119.82] rhomb. “eol., a@ 1,594, y 1.614........ 
30] metasilicate....2......-.| LisSiOs. ........-.- 89.94 ao. col., Iq. 1.54825, @ 1.584, 
vy 1.60. ; 
40)|' ‘siltoidevaes.con.s eset IDES Ok apse nese a4 QT TOI DiCrs HVE iine. +25. ccc cee eae 
41| sodium aluminum fluo- | 3LiF-3NaF-2AlFs. .| 371.75] cub. cr. 1.3395..................-- 
ride (eryolithionite) 
42). istearate.t. . faecaie-.u4:0- LiGisHssOrs. <x s4s .| 290-40)awhweric. «coke p< 3. s c ace ae eee 
43)|) gsulfate: sc j0sere. 24.4: eS Ok ce. taletae: 109.94| col. a monocl., 6 hex. or rhomb. > 
y cub. 500° C; 6 1.465 
44 Se ne a ee LieSOs-H2O0....... 127.96| monocl. col., 1.460, 1.477, 1.488..... 
45 ee FL ACIG En eee THES OgMe ka ogee 104 01) pre noo eiatiinis <:a.0ats etalon tere 








INORGANIC COMPOUNDS (Continued) 
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Solubility in grams per 100 ml of 
‘No! Sp. gr. or Melting Boiling 
density point, °C point, °C wee He Alcohol, acids, etc. 
Uy 2 124-9 d. 270 313.538 Vote) Wl ivedidccc 2 ners octets 
NN. oy ve creuenae He (50) 65 —3H20, 90; | 313.518 oo Vesa. 
d. 290 
3 | 2.429 236 d. 380 Eby Sam Nrgeipee, 4 8. al. 
4| 1.841 95 —2H20, 100;| s. s. v.s. al. 
—3H20, 150 
5 | 2.06825 613 1353 45.425 127.51 | 3.8020 al., 43.820 meth. al.; 
3.9425 acet.; s. eth. 
6 | 1.78 = HeOne= Sit Ohare 2.0 eee | eee |) Sk ee ear a 
Ci | RE ee OPE SRE SS —6H20, 180 | s. s. s. al.; i. eth. 
(2) || Big eee ete Eerie eee —2H20, 150 | 14113 1.2800) | hull pee SERPS fh on . 
Oe —2H20, 130 | d. UBL90. 5 + ee. Sch). aie,; ol ek 
10| See aa see Se | eee ae 74.525 66.7100 sl. s. al., eth. 
11 | 2.601 870 1676 0.2738 Stns s.a., HF; i. al., acet. 
12 | 2.3312 —2H20, 100 | d. 526 See To s. al.; 1. eth., acet. 
13 | 1.46 eee cil) AE FO) or 24.420 57.6414 | s. form. a. 
14 | 3.5321 AVA Mal +e eee ae O:85250) anaes. 8. a. 
15 | 0.82 GSD) etieianlt RE BEF. dito LiO|ME = He. |), 5c2-c ees, 
16 | 1.43 450 d. 12.70 17.f100 sl. s. al 
LAI os. £ tsetse |e oratervie eons ae 22.310 26,880 sl. s. al. 
Moy hia OMT RE he on ot ee DO lal ee a. a a er 
19 | 4.06125 446 1190 Ss. 25175 al.; v. s. NH: 
20 | 3.48 73; —H20, | —2H20, 80; | 151° 201.260 s. abs. al., acet. 
73 —3H20, 300 
ON) Ee See aa Pr wie || Pee ee 0.154183; | 20, 0.32275 al.; 0.00858 eth.; 
0.18725 0.24015 acet. 
22 | 2.06 d. 100mm aR) SATE. | tian eee fone ates. | f 
23:| 5. et TOD AO) 0/000. AT 1... |) LL Ret. . eRe) AeGone  M 
ph in 2 ee PRY we | et 0.027'6.3; | 0.06250 | 0.010158 eth; 0.331% acet; 
0.03625 0.155% al. 
25 | 2.38 2O5' RD yal) ee BAS St. 52.2 66.179 |. al., acet. 
26) 0 eee cures 29.88; —3H,0, 34,80-1 DUA 2-6 -|) SORE Sete I, Ee 
—24H20, 61.1 
29.9 
QFE eee cole = 3 840-5 igen MR AR. AIR .. RME eeTERE fl. ee. pe 
28 | 1.615° <100 d. 1250 45950 vy. s. abs. al 
29 | 2.12117.5 AY Drie tt. os: eee be Seay Memet,|| Ocarina ee ee 
30) 3 SORA. ae seek oodmnt ie. ait T. SUR PSR ET A EE FUN dierent 
81 | 2.01325.2 S17100 saanpt ss. 2822. 6.679 d LOL 2100S 5 RM a oo, date he ence be 
Bi enacyss sacs. 2245 Ce. Siete See a 0.0138 0.01535 | 0.34715 acet., 0.077% al., 
0.005158 eth. 
33 | 2.537175 837 0.03935: . lee). . s. a., NHsOH; i. acet. 
34 2Alod.. wie |e ae. 2. O04 eG |. miter. 8. a. 
SO 6108 9). 5. | peed. Soe SAR ABR eles uae ene ee 
Bo Rae | oe d. 13d SAW hI SES ot 50 al 
S701 BORE BTS. a tek GELB TBS fh okt xe ED, CAM 
38 | 2.28 1256 i. Gh eres oe) rs | 
39 | 2.5225 1201). Aceh ee. Fae. ! i. Sad: s. dil. HCl 
40 | ca 1.12 dice. oN See, d. d. d.a.; i. NHs, turp. 
41 | 2.774-§ 10 aeons 23.255. 1, OO 748A a9 a5 lor.) | Peete se ees 
CPi) ale nae ne 220:B-V:5) . Wisebrcice ends 0.0108 Unsers..1.. 0.010% al., 0.040 eth., 
0.457% acet. 
43 | 2.221 S60 dy |Rebtesces.d. 26.19 23100 i. abs. al., acet. 
44 | 2.06 =H2O,.180-1|p 2 se... J. 34.629 29.5100 i, abs. al 
45 | 2.12313 120.980 ee eee Csi iy @ HIRATA. |b sccee ee eee, ae 
ee eee eee ee eee ee ee ee 





PHYSICAL CONSTANTS OF 









































No Nene Moenniie Mol. Crystalline form, color and index 
: wt. of refraction 
Lithium 
1 Bulides was seny ets erie LisS 0 Se pena 45004 cub. swh.syello 4...:0,s000 cee 
2 Oe yates nee In HSh store oe 40.01} wh. powd. hyg.. 
So). sulfites 2 encase ee dale OgeteO feo THIAO GI ne! woe s..< scons a-.,on eele Oe 
4 tartrate.peneeer eee LisCsH40¢-H20. . £79297: wh. cr; powds......-- +... nee 
5| thallium di-tartrate..... THUTICIH,Oe2HeO4|) 895043) tricl......... 4.1.5. ses gee 
6)| \thioeyanate:. 429.85 eH LISEN 2. Se see. - 65202deliq:; wh./crje!.....+-,-.. eee 
7” ‘tungstate... speaks neee its Wiser eens 261.80} trig. colt ..2- aan 
8 urate, acid.............| LiHCsH2N4Os..... 174205) whiapowdik 2b 2.05,0c:.22.0e ee 
9| metavanadate.......... TiV.Os:2HsO.. see f40 92) velsh, powd.. 2 b).....1-n-4c cee 
10 | Lutecium (cassiopeium)| Lu............... TEE OO | ce ein ties arc ttear zc Atos tee 
11| Magnesium.......... IM goer en a Spire: 24/.32|-hex:isikv.iwh.-met;.,..... -.... casnaaee 
12:) gacetater saa tO. op carer Met GeHs0:)2 214.47] monocl. col., 8 1.491............... 
13 aluminate (spinel)... ... MgAlOs.......... 149526\\cubs eol., 1.7232)... 1. «21 eee 
141) - antimonide.. .. 24-778 MgiSbons.c5 acs: 316:48| metallic. ... 980. 1.cq 3.0.2 eee 
15|  orthoarsenate (hoer- TEU onte 8H2O..| 494.91] monocl. wh.....................2- 
nesite) 
16 SPE os Oe IMgs(AsOs)o-22HEON 747.1480. 55. 050s .ckesoee ane eee 
17 e , Imono-H | MgHAsOs-7HeO) . .| 290.35) monoel. ..... .. ..0s20. o<ccenee 
(roesslerite) 
18|  orthoarsenite........... Mg3(AsOs)2..... BUBLTB le aes Ada Bei ase ire co 
19 benzoate: s.. .cecceeee Mg(C7Hs0>)>- 3H20] 320.59 Wh. powd.6ts..bc...) >on eee 
20  orthoborate. ..2..:..... Mo oe AE Se: 190560) thomb. col. cee. ee eee 
21} pyroborate (ascharite) . .| Mg2B205-H20.....| 168.30| orthorhomb 
22| metaborate (pinnoite). . . MB. "3HL0. ....| 164.01] yel. tetr. pyram. 1.565, 1.575...... 
23 eae AES fe D8 Sa MgB:Os-8HeO:. . . .| 254.09] tetr., 1.565, 1.575............0.4.e 
24))  bromates pocp 23 94-21 Mg(BrOs)2°6H20. .| 388.25] cub. col., 1.514................ 2. 
25 Dromideueren. ny aaa MegBro./ ee es.he ae. 184.15} lg. lust. wh. er., deliq.............. 
26 Le Ree eRe oe MgBre-6H20..... . 292.25] hex. col. pr. & need., fluo. in X-Rays. 
27| bromoplatinate......... MePtBre-12Hs0% =| 915294) :trigs25.. geneee Bae tn Se nee 
28 carbonate (magnesite). .| MgCO3........... 84.33 te. wh., 1.717, 1.515.. 
29 es) MgCOs: 3HLOM 138.38) rhomb. col. need., 1 495, 1.501, 1.526 
onite 
30 (lansfordite)..| MgCO3-5H20...... 174.41] monocl. 1.456, 1.468, 1.507......... 
31 ¢ , basic (arti- MgCOs-Mg(OH)s- | 196.71] rhomb., 1.489, 1.534, 1.557......._. 
nite) | 3H2O 
32 ae “ (hydro- | 3MgCOs-Mg(OH)s:| 365.37| rhomb. wh., 1.527, 1.530, 1.540... . 
magnesite) 3H20 
Bail) wenlorate.s nee. baa he. Mocox. 6H20.. 5 
34 perchlorate.........-.. 1Oa) eee ‘ 
35 ea 5 Ma(ClO.)>: 6H20.. : 
26 ee ChlOnides ene cree glee) 5 eee F 
37 “s (bischofite)..... MeCh: 6H2O. «345. : 
38 chloropalladate:........| MgPdCls-6H20... . F 
39} chloroplatinate.........| MgPtCls-6H20.... ; 
40| chlorostannate......... MgSnClc-6H20. ... : 
41 chromate. ..........0+. MgCr04°7H20..... -44| rhomb. yel., 1.521, 1.550, 1.568...... 
42'\\ _ ‘citrate>.eeeeae eee Sele 703.39] wh. gran. powd Sitiias dedi Go 
43| ferrite (magnesioferrite) | MgFe2Os.......... 200 /00jjocbaybik:, 2:35... .. ... eee 
44| ferrocyanide........... Megz2Fe(CN)s-12H20| 476.78] pa. yel. or.............0ececeseeee 
45 | fluoride (sellaite)....... Mpls ss, ee Se, 62.32 Yoon real. ‘taint vit. lumin., 1.378, 1.390 











INORGANIC COMPOUNDS (Continued) 





























| / Solubility in grams per 100 ml of 
No.| Sp. gt. or Melting Boiling | 
density point, °C point, “C oe He, Alcohol, acids, ete. 
| 
} I } 
| 

1 | 1.66 lets Bo cate § © 24g hae Se ¥.S. v.s y. s. al. 

2 | ce-eseeeeeeee Pog. ee IE OP Se hg Is. s. s. al. 

) See 455 sl. d —H:0, s. # i. al. 

180-200 | 

-4 eee pips ral hae a S. eee 2. SY ene a . ee 

5 | 3.144 fe. SPE (oe BP 2 «| RRO RT ERS. ch Oia ee, MO Sa 

Od as arsssine2 3: b FE PA ek Bee 7 Wiss? epee i. . s. methyl acetate 

Basse aes | 742 |) eae Vv. S. vg d. a.; 1. al. 

Bo csae ade rents PRON BES fe She dy. | .272 2.5100 sl. s. al. 

ON tae cea eaten  Necectee Rar iri (BAe cae aac, a (ES cteeeange| 9S ROR ROD eeSor hr Sec rae ad 
a noceeee! | MOA) eee: eee oA. ea eee Bas 
11 } 1.748 651 1100-1120 i. sl.s.d.to| s. min. a. except CrOz, 

z | j Mg(OH)2|_ cone. HF, NH: salts: i-alk. 
12 | 1.454 | d. epee d.: 36.2; | 66.48 | v.s. al, 

] 61.15 
13 | 3.6 | 2135 eee oe egg (CRRRR (reece, Be v. sl. s. dil. HCl; i. dil. 
/ HNO; 
CS eee Oley Lee Suen D> sailed cco 3 SA (chs ace aS Aree aS 
£5 2. 6O=68 ee) orf ieee St eS 3: eR E.R; : SOO Se 
lid Paes AP Oe Se | Sees ee ae i i. s.a., NHsCl 
17 | 3.155% —5H20, 100} .......... CS OTT ett | Saaen Beye ee aes ep ~ 
it] A eee ae Ae) eo S: 4 s. a., NH:Cl; i. NHsOH 
19 200 (2) 5. UP RAS 6.165 19,6100 s. al 
| —3H2O, 110 
20 | 2.9922 Lie 35 .oes.ap Lt) 2 c.. a s. S. min. a.; i. ac. a. 
21 | 2.60~.70 ee Pee? eee LEE et) eee ee eS 
ZA L2e— OEE IRB: he Somech SEES. EO et Fendi os Pee s 
ee RS ae yl ane Se oa (see ee rf i V; sl. |s.a. 
s. 
24 | 2.29 —6H20, 200 | d. 4218 Y¥. 8. ical. 
25 | 3.72 ‘700, (G95) 79h Pe AEE |. 47.90; 53.2%; 6.99 al.; 21.8% meth. al. 
49.120 54.6100 
26 | 2.00? 165ido GML foe... 316° v.s. s. al., acet.; sl. s. NHs 
PUA RUS ves oh > Were Cee Cee 6.1 See te ee a 
28 | 3.037 d. 350 —CO2, 900 (0.0106 | ....... s.a., ag. CO2; i. acet., NHs 
29 | 1.850 Le ee he ae 0.12925 d. s. a.; 1.4 aq CO» 
Bee ee ee ee! ie See in OO OS | ee | ee ee 
31 | 2.02” eee Bee ee Ge cece 
32 | 2.16 dae Sa ERE Oe SE . 0.04 0.011 s.a., NH4 salts 
| L 
33 | 1.8025 35 d. 120 56.538 73.73 s. al. 
34 | 2.60% Dbl igh. SP Sih ONS .- 499075) ginease |. Nhsh 69. 45S. . A 
35 | 1.970% yee De Sees oe ee | Bee is 8 ie | Pee ee ee 
36 | 2.316 708 1412 35.32 42,2100 50 al. 
37 | 1.56 d. 116-8 d. 167 367 50 al. 
38 | 2.12 Ns MAT) Be ee ee ge A i ee. eterno ee 
39 | 2.437 edt ep eit) Se) te ee, eS i, IM... coe Ae 
40 | 2.08 2100] So waif SR. STS 4. |. Ct ees 2 ok SSO 
4QCG05 5. 4. Hc. ck oR. SOS. 211.58 RB DOOM ccc op Se 
BN owe ceicicicaws 4h & ac oe oR Se, Ae. rr et ee 8. a. 
43 | 4.44-60 1750 2-25 Ripe. 08.) ., | Aaland E. s. cone. HCl; i. h. HNOz 
. dil. a. 

gf Lee d.can200s Se Tee-2oe.... [as8.... Re... [oe ee... 
45 | 2.9-3.2 1396 2239 .00763 is s. HNO3; sl. s. a.; i. al. 





PHYSICAL CONSTANTS OF 
































Mol. Crystalline form, color and index 
No. Name Formula wt. of refraction 
Magnesium 

1 fluosilicate Sen SAT ae Shes IMgSikicocr ccs: 166.38] wh. cr-or powd.......... eee eae 

3) eS ee ee ee MgSiFs:6H20...... 274.48) trig. wh; A on, be << «2 otis oc 

3 formates 3.25: ecm bee - Mg(CHO2)2:2H20. | 150.39 

4 orthogermanate......... MgeGeOs......... 185.24 

5| hydroxide (brucite).. IMGtOE) 2s Sacacss 58.34 

6 1OGAte eT teenie eee "| Mg(Os)>- 4H20.. 446.22 

7 irs its Reet SRG ay IM Gigher sume te cr 278.16 

8 pia Ea ee Nea PN | Mgl2-8H20........ 422.29 

| Jactates eae sages Mg(CsHs03)2- 256.51 

3H20 

10)|'\9 laurate <o7-oes., oa ee pe sHeO: 2) 2° 458.97 
11 stares Parner Mg(MnOs)2-6H20. | 370.28] dk. purp. need. deliq.............. 
12] myristate... -| Mg(CisH7O2)2..... 479.04) whapowd:......40... cen chee 
13 nitrate: /s.onere dese ee One me aes) SAE) nn ee 
14 See eee ee ae Mag(NOs)2°6H20...| 256.43} monocl. col. deliq 

15 || Gemitride saa een eieaers Pah Comes ed Ae 100.98) ern. yelvcr......}.<5.,.<.dee Soe ne 
16 OQleakes cote eae ce Ma( Cral¥ss0o ee 587.21] yellow powd. or mass.............. 
17 oxalates. canescens | MeCzOr2Ha0.....2| 148537} whe powd:-.. 4.00: sso eee 
18 oxide (periclase)........ MeOR eon... 3,23555 40°32) cub.:col.,, 12736; «cs a eee 
19 Ges DET ee eek aM Osa scree mints «x 56.32) wh. ipow@aeets fos si<.0, oer 
20)|, (palmitate: <4 eer Bt. .: Ma(CusHin0s)s Ore ce: 535.14] er. need. or wh. lumps............. 
21| orthophosphate Mgs(POu)2-4H20...| 335.06] monocl...............00sbece eee, 
22 ss Wea Mega(PO,)2*8H20...| 407.13] monoel pl., 1.510, 1.520, 1.543... 7). 

rite 
23 * , mono-H | MgHPOs-3H20....| 174.40] rhomb. wh., 1.514, 1.518, 1.533... . 
(newberyite) 
24 , mono-H | MgHPOs-7H20....| 246.46] hex.........2....02-0ecc cee eeeeses 
25| pyrophosphate......... MgsP207 50.95... 222.68 Obie monocl. col., 1.602, 1.604 
1.6 
26 SR, cS oS: MgeP2073H2O. . ...| 276.73] wh. amor..........-.-.«08es8.oee 
27| hypophosphite.......... “aS 6H3O5)\'262 249) wh. Ch. Jee -tetsoc ee... ee 
28}  orthophosphite......... MgHPOs3-3H20. . 158.40) hoc ie SRE Le ee 
29| salicylate............ .-| Mg(Cz. ON -4H0| 370.61| col. or sl. redsh. effi, cr. powd.4p— 
SO, \selenate..s5- eee es ee 6H20..... 275.38] monocl. col., 1.486, 1 "489, 1.491... 
31] _ silicate (clinoenstatite)..| MgSiOs. . . =| 100,38), meno)’ s.cee. 9.0L4,.2 2 eee Lae 
32 (di-) silicide............ (Misi. Sn) seen 76.70) Gebecs. scot Be acc eeu a ee 
33 (penta-) silicide, tri-....] MgsSis............ 205 78) ieee... Sass eee 
BA" Vstearakes. (yo S.i0) chore Mg(CisH3502)2..... 591.25) wh. powd. or lumps..........-0... 
B5ih\ ROL RtO TEE esc tere MgSOs......- GON Ct Xe SBR aoe asin a 0:0 cc 
36 MgS0.-H20...... monocl. col. pr., 1.523, 1.535, 1.586. . 
37 MgS0:-7H20..... — (monoel.) col., 1.433, 1.455, 
1.46 
38 Mo Swe stra: so mc .38| cub. pa. red-redsh.-br., phos........ 
39 3 MgS0;- 6H:20...... 48) wh..cr: powd 2). .....:.........<- » see 
40 MgC:H:05-5H20. . 47 :monocl ss... ee. 4 es Le 
41 y ot $94.55 chomp, eee oc. 
2' 

42] thiosulfate.............]| MgSe03-6H20..... 244.54) col. pri Weel. | «200... See 
43 thiotellurite............ MgsTeSs.......... 360.87] cr. mass pale yel wsdida Gee d eee 
44\\. _ tnngstatel,.2.2.c.eeee ME WOa sets See nce 272,24) COL. TROTIOGE, «Pre jerensessscrosevssesemegeares ee 
45 | Manganese........... Nba. £F PSR 5... 54.93) cub. or tetr. gray-pink met......... 
46| acetate (ous)........... vy V sae 4H20} 245.08] monocl. pa. red.................-- 
47| arsenide, mono-........| MnAs............ 129 84). Dike hexes foe ig s.r ee 





INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 











No Ee gr. or Melioe Paine. 5s = 
ensity point, ° point, ° 0 ot : 
water Waiee Alcohol, acids, eto. 
65 aes... .|| os: < <eeene eo bes 
Ti pab bli AE Seon} tals etlicperaeding TR 
0.00162 | ....... 8. 8.5 1. alk, 
0.00093 | 0.004100 | s. a., NHs salts 
10,270 LD Ethel | See mere OEE aie 3 
100°; 164.910 | s. al., eth., NHs, methyl ]. 
14818 
812 90.380 s. al., eth. 
3.3 16.7100 i. al., eth. 
0.00725 0.041109 | 0.41515 al., 0.01225 eth, 
AGE : s. ac. a., meth. al. 
0.0065 | 0.01450 | 0.189% al, 0.126 al 
0.00725 eth. 
14] 1.464 —5H20, 330 | 42.3318 | 57.81% |s.al.,lig. NH; 
111 ase er Gal5 Owe 24] 9. 232. 2. i : 8. a.; d. al. 
1G ao 2.) ee herte ee. F948 0.0242). hee. 6.64% al.; s. linseed oil 
sl. s., eth. 
17} 2.45 2510 CCL gees teal ot cn 0.0736 0.08100 s.a., alk. oxal, 
18 | 3.65-75 2500-800 | ........-. 0.00062 eee s. a., NHz4 salts; i. al. 
sl. d. 
TO Reese: on! (Rene, BEE ERD, 2 i, Er 8. a. 
20) Wee ey Secs DAR a |) Sea aes Be 0.00825 | 0.00959 | 0.00325 eth.; 0.04725 al. 
DUN TG41S 6 -<-- ++) [eRe sccss sch PRI. 10205 S2%.0.0.. s. a.; 1. NH¢ salts, NHs. 
074 OAS Sn | PCC erm UES er rey em (MP ed | i ee s. NH citrate 
POPOL eer creat ne. ll eneromarae al ateaet Hae... 8. 8. 
PA a ee ena —4H20, 100} .......... 0.3 0.2 s. a.; i, al 
25 | 2.559 1355 OO Re i, i. 8.4.5 1. 
26 | 2.56 i sl. s Spasisals 
Zi Mae weet ee 20 ge Hae f.::.. i. al., eth. 
28 mee A. ests O.25,~ - PARES toc Ss. a. 
ZO, cane Soe mee SPS pO Resa. s. al. 
30 | 1.928 v.s Waited sot sib eretsienve, s.cpe/netneraiesesepspcete 
SUS 28is ESTA OM Ee ee oh. 5 || Sic dd are | oD i 
2 eee ake «Bs i. d. s.a., NHiCl, HCl 
Bet] eae eS i. d. s.a., NHuCl 
B28 AS Pe 0.003!5; | 0.00859 | 0.02025 al., 0.00325 eth. 
0.00425 
35 | 2.66 26° 73.8100 s. al., glyc., 1.16'8 eth. 
i. acet. 
SGiP2 SLC in. + |b amen ie ARE So) pens: oe UR oe Oo Re 2 
37 | 1 636 (1.68) —6H20, 150 | —7H20, 200 | 712° 9140 s. al., glye 
38 | 2.79-.85 (i alee Sibeedl | Sebooer oe d. d. s. a., PCl3 
39 | 1.725 —6H20, 200 | d. 1.25 0.83 i. al, NH3 
40 | 1.67 d. d. 0.818 1.44% i, al., NHs 
SAW 1724 ope Ra ae) Tale Ske, | PRE ARP SE RH EADS AO FEM pas croc ateralneiaica a et 
42 | 1.818% —3H20, 170 | d. v.s v.8S. s. al. 
CE ako: BaSBEp lnides soxeiercen I SORE AOaE ots = Ss. s al. 
ASU CG 6 os AIP SE IGE ee oe: iad Sees iA |... d. a.; i. al. 
45 | 7.20 1260 1900 d. d. s. dil. a. 
Ton fe > la a (OR Soe |e ee ee Bee ee Ie... s.al. 
47 | 6.17—.20 (5:55) + | d.:400°  ] ee eos is i. s. HCl, aq. reg. 


























PHYSICAL CONSTANTS OF 
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Name Bocmale Mol. Crystalline form, color and index 
f wt. of refraction 
Manganese : 
(di-) arsenide.......... MnoAs 184.77 (exist. quest.)/£)..0...5 ne ae 
(tri-) arsenide, di-...... MnsAsz........... 314.61] magnetic (exist. quest.)............ 
orthoarsenite, acid (ous).! Mn3He(AsO3)4:2H2O| 698.51] rose-red..................---.0--- 
benzoate (ous)......... Mn(C;Hs02)2:3H20} 351.20] flat pr.................. 
boride, MONO} oes hi. B ; 405)| CLanpOw Cane elas aed 
Hl sree ee mae ' .57| gray-vlt. er. . 
bromide, di- Le Se = ./76| rose-red (25. Sob... cc0 
ee ee MnBr:- -4H2O.....,| 286.83] @ stable, monocl. rose-red, deliq, 
B- or labile, col., rhomb. 
carbide: see eee etan 7 Mig@..... fs 8 a, ss 176.80) tetrali cots Sends 
carbonate (ous) (rhodo-} MnCOs...........] 114.94] rhbdr. or trig. rose pink or amor. It. 

chrosite) br. powd., 1.817, 1.597 

chloride, di- (scacchite). | MnCle.. 125,.84| cub. pink, delie\s... ee eee 
YS Fe eee ee MnCl-4H20. 197.91] monocl. rose, deliq................ 
tee ll tics ot ar aa MnCls3 161.30) grnsh. blk. solid or brn. cr.......... 
ea 0 ¢: as rr Win OlaS Gs eee 196.76] rdsh.-brn. sld. (exist. quest.)........ 
chromite (ous)......... Mn(Cr02)2 223: 051 Oct. gray:..00 4... <<c.0s eee 
citrate (ous): ..:.2..... Mnsa(CeHs07)2..... 542.99] wh.-redsh. powd.................. 
rae her (ony) a as MnoFe(CN)s*7H20 | 447.92) grnsh-wh. powd................... 
fluoride, oe eat MDB ee trod. cae 92.93] red tetrag. or redsh. powd.......... 
SOS then erst cisis MBs 5 <i vsieru tone 111.93) red! or seca: yedod eee hak 
fuosllibaite ‘Cus) Shoe ane MnSiFs-6H20.....| 305.09] hex. pr., rose red, 1.357, 1.374... ... 
formate (ous).......... i OREE OS Se 181.00) rhombiy,.n6n8 }. ee 
glycerophosphate (ous). .| MnC3H7OsP. . 225.04| wh. or sl. redsh. odorl. powd........ 
hydroxide (ous) (pyro-| Mn(OH):......... 88.95} trig. wh.-pink, 1.723, 1.681......... 
chroite) 
5 (GG) See aitehecode Mn0(OH) (or 87.104) bres) a. ccc4 oat eno eee 
Mn203-H20) (]175.88) 
st “ (mangan- MnO(OH) (or 87.94] rhomb. br.-blk., 2.24, 2.24 (Li) 2.53. 
ite) Mn203-H20) (175.88) 
on cists ie ORR es MnO(OH)s........] 104.95] blk.-br. amor. (exist. quest.)....... . 
iodide; di=eiew een. ! Mails... tides 308.77] yelsh.-br. or pink, deliq., cr. mass or 
wh. powd. 

Gs Se RE Sa Mnls-4H20....... 380.83} monocl. rose-red, deliq............. 
lactate (ous)........... Mn(C3Hs03)2-3H2O} 287.12} monocl. pa. red................... 
nitrate (owS)»..j.f:.4.\...- Mn(NOs3)2-6H20...| 287.04] monocl. rose-wh. or col............ 
oxalate/(ous)s..8.m.).... | MnG20r.. (oe). 4. 14D 6 ie ee. iB concer ee 

rs een itn ee MnC204-2H20.. 178.98} redsh.-wh. cr. powd., oct........... 

i Line ecto, cee pede 3H2O).). . 19700) prismatic, pinkk «27. <2). ae 

oxide, mon- (ous) (man-| MnO............. 70393 cuba grn.2cl6 lon. 1-2 ea eee 
ganosite) 

a (ous, ic), (haus- | Mn3O4 228.79] tetr. (rhomb.) blk., 2.46 (Li), 2.15 

mannite) Li) 

“, Sesqui- (ic)....... Mm0z 157.86] cub. (tetr.) blk. . 

BG Canes -oee 8 ae MMOs 5.5. <8 hs a. 86.93] rhomb. blk. or br.-blk. ‘powd. . 

cia a ee eA ae ee ee MnO3 102.93 jsredsh’, Geliq: jh scir-. ose cee ee 

fey RODtsas emia Mine Ozer eer 221-86] dic.red oil). .,.)....cen Coenen AL 
eroeh ads (ous) Mn3(POs)2-3H2O. .| 408.88] rhomb., also gran. pa. rose-pink or 

pee oe ylsh. wh., 1.651, 1.656, 1.683 
sf (ous)....| Mns(PO.)2°7H20 . .| 480.94} wh.-redsh. amor. powd............. 
f A ae MnHP0Os,°3H20....| 205.01] rhomb. red or pink powd........... 
ous 

ss ;di-H (ous) |! Mn(HePOs)2-2H0.| 285.03) pre. ek... .c40e «ness oe ee 
orthophosphate (ic)... .. M yOUSIO eae 167.97] grnsh. -gray er powd'.6..s-.cKneee 
pyrophosphate (ous)....| MneoP207.......... 283.90] monocl. br. pe 1.695, 1.704, 1.710. 

rf «|... | MnsP2073H20. . 337.95] amor. wh. powd 
metaphosphate (ic)..... See Ree ke 620 201) pinks .tiy--. Scania ee ee 
phosphide, mono-.......] MnP............. 85295) dk. grayea.nt: 7...-12-b% eee ee 


INORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 



































No 2 gr. or on Poling i 7 
js ensity point, ° point, ° 0) ot . 
water Roan Alcohol, acids, ete. 
1 eae SMO 1400 eee ile AR abs) i. 8. aq. reg. 
DU Reo cisis:- Anwoed |S: 6 eet cenl LO Ae at «3 i. S. aq. reg. 
35,1 | 0 aoe, Re en oie beer ee 1 Sell) P-O t e roy. I PS taeee S. a. 
ZL ee ee Ree | Bees fb coe oe ae (:ytitit ae ve es 2 aoa eget ira ey Mme 5d 
Gezteaee e eeee - ||nS . RER AE CBee oie [he stctelcietcieleiw.ae ccs of nin tepals 
CGO lt phteay oberg POR Rat ots a 
ABOSOe a NGS 8 ned, Sener ee 127.39 228100 i. NH3 
Sl RET Iecanryerst 64.3 d d. ZO GTO ye eskiad cceliy Ap cceete eesseictsiacecs bus,0 3 ofa 
ONGSe Hert giteic tier troy! 56 Best d. d. 8.2. 
10 | 3.125 daw) ener ee 006528" |e. de. s. dil. a., .026 aq. COs; i. 
NHs, al. 
11] 2.97735 650 1190 62.210 123.8100 |s. al.; i. eth., NH3 
12] 2.01 58; —H.O, | —4H20, 198 | 1518 656100 s. al.; i. eth. 
6 
Dadeeie Brn onean s. abs. al. 
8. s. 8. al., eth. 
v.sls. | ....... ]s.8oln. sod. cit., dil. a. 
le Fb Hieketes. s. HCl; i. NHs salts 
re d. 8. a.; 1. al., eth. 
d. d. S. ae 
14018 V.S s. al. 
8. te all | rae areca hn tne A 
slasiyr. (ilsteae Be 8, Cltsi8. 1. Ale 
OOU2 8 Pareto s. a., NH4 salts; i. alk, 
Wea es, Wee ratien es becca tae = weamreers selereyae's 
i i s. h. HoSO4, HCl 
Ve sleedy Wen boos v. sl. s. al 
SP ckhke ce: lhekicat wekieoesinentacs dene 
s CD am foe sete rae ere secre eet 
Be Vv. 8. BL al. 
426.40 cE) v. s. al. 
i. i. s. a., NHsCl 
OUSI2Z ODOT oe. ape citas aa dope 
Farad 2 Sed EET 
i, Ne s. HCl 
i. i Sudo de aCe dhe 
is ve s. HCl; i. HNOs, acet. 
s. d. s. H2SOu, alk. 
v.58. d s. H2SO4 
MN oe isc pce ease bea TRE Riek os [ie Sis Bel pA pmee dis. <.c 8. a., ac. a.; 1. al 
MONE oes cvsyAcisieisisicrere, ,|(> pocket Aero c d 8. a.; 1, al 
ASU ercteisfeicheid +stere —H20>100] .......... Sonim. wile e tacks i. al. 
Ages es 5. Lomeetamete Lbercceecprs laastscios: eats set s. boil. conc. H2S0x, conc. 
HCl, molten HsPO 
45 | 3.707% (1196) ind delle tRE.t.: ; l aeeetd NLGET Or 5 8. a. 
MG ose seccsssecsusysivseise dl 66.5.0 5 MEIC EER RIOR «f= 1 bet Ont it beth 5's s. aq.K4P207, HSOs; i. 
acet. 
RISS saticecvunei Np bs 6 66e ae shoes) SLAB EPR BEd oo lev eceheeremtpersyetths ‘cise och Tepoke 
48 | 5.3922 1190 HP psaras ake Ber (ib i sl. s. HNOs 





PHYSICAL CONSTANTS OF 
































i alline form, color and i 
No. Name Formula Mal Os of sand aS pele 2 
Manganese 
1|  (tri-) phosphide, di-..... MiigP25. oc Sones 226.83) dk. gray:staevas -cnient ee eee ee 
2|  hypophosphite (ous)... | MaGiPO,)s H20..| 203.02) rose-red er. or powd............... 
3]  orthophosphite (ous) ....| MnHPO3-H20.....| 152.97] redsh....:.............0.000-0--. 
4:\" “selenatesaa aaa es ManSeOs:2HeO.. 222) 233'92] rhomb:......05:. ene eee eee 
5 ee AO Ee MnSe0s-5H20..... QBT OT | te: Sacescides scene se wicinyeln eieete etree 
Gi] . selenide: 2h.gee arta Mme... 2 acet se 133.89 eray, GubIG: 2.8... cae. wus eee 
7| selenite (ous).......... MnSe03- 2H:0_ A ea 21792) C0 3.5.0 asin. Reece ooneale eee 
8|  orthosilicate (ous) (teph- |} Mn2SiOs.......... 201.92 rhomb, flesh-red to gray, 1.759, 1.786, 
Toite) 
9|  metasilicate (ous) (rho- | MnSiOz...........| 1380.99] tricl. red., 1.733, 1.740, 1.744....... 
donite) 
10 (di-) silicide............ Mints ee ec 137.92] quad. pr. 
11 silicide, mono-......... INGISI ee ee en 82.99] tetrah... 
12 ss | arate ae MnSioie sa cee coe 111.05} gray oct 
13 sulfate (COGS ieee MnsOzse tne 150.99) reddish... .<4.22), © .../occ = sneer eae 
14 “~~ (szmikite).| MnSOs-H20....... 169.01} monocl. pa. pink, 1.562, 1.595, 1.632 
15 ce LEGER ee MnSOs-2H20...... 187.02) (exist.quest.) 4. .........- 0. eee e 
16 ay Soe ore MnS0O.-3H20......| 205.04) (exist. quest.).................22-- 
17 “ “ “(eommon | MnS0.-4H20...... 223.05) monocl. or rhomb. pink effl......... 
form) 
18 2 pte ee: MnS0s-5HeO!.- ...| 241.07] tricl. rose. 0. =4. «. -2 2. ae eee 
19 s LN aan oe MnS0O«-6H20......| 259.09] (exist. quest.)...................0- 
20 - Co i ene oar MnS0Os-7H20...... 277.10] rhomb. or monoel. red............- 
21 e (CO) ce pee ee Mnoa(SOs)3........ 398-04\(ern: or, delid.h.5..- o-oo eee 
22| sulfide (ous) (alabandite)| MnS............. 86.99] cub. grn. or amor. pink, 2.70 (Li). . 
25 Tae ee ete eee 3MnS-H20........ 278-99! eray-pink. 9)... =... .eoe omens 
24 “ (ie) (hauerite). ..| MnSe.............. 119.05 
25) tartrate (ous).......... MnCsHuOc........ 203 .00 
26| thiocyanate (ous)....... Mn(SCN)2-3H20 225.13 
27 dithionate (ous) MnS205....... 55. 215.05 
28)| en-valerate teres spe fe ara MatestisOne 2H2O| 293.21 
29 | Manganice acid, per- .| HMn0O:........... 119.94) 4 
30 | Manganocyanicacid) H:Mn(CN)s...___- 215.07 
31| Masurium........... Maen cc's Re deel aiuie is LSeH Grated tet state stafele te orete Rtetetolee aeaeee 
32)| MECPCUEYsss55- 00022 52 SS, a EI NOS 200.61 
33 acetate fons) is. ee HgC2H302........ 259.65| micaceous scales.............-.+++ 
Ol a a OC) ee Hg(C2H302)2...... 318.70) wh. sc. or powd.........ceccceeess 
35 sestelile Gc) Sore Poe Co- : } 
36 orthoarsenate {ous)4...... 
37 ; mono-H 
(ous 
38 £ OCS ecepae 
39)| «azide: fous): 3.05 scs05- : 
40| benzoate (ic)........... : 
41 bromate (atin) SOL 328. 
42 (ie) See 62 ye 
43 bromide (ous) 3. eae HgBrioseee =. 280.53 tai Wh-vel fs csc oe ee 
# 1G) 5 See ee 3 ig brs, se eet ois 360244) rhombs cole i rs.ecnc nonce date 
“« jodide (ic)..... (gBricg. oo es- 407 :45\chomb. yell: 2.0% 26 ee ee 
46 carbonate (pus) Seen see peCOg eeeree oe GL 23 vel. -brsyatasee — 5 ook 
47 , basic (ic). ...}| HgCO3-2HgO...... 603.84] (br=red sts veh creer 
48| chlorate (ous) eee os BGIO gaa 284.07| rhomb. wh............. 
49 SPU (OE Ka, kas. Hg(ClOs)2......... SOTeo a WICCE sacra wet ocr ee 














INORGANIC COMPOUNDS (Continued) 


























Solubility in grams per 100 ml of 
Sp. gr. or en via a an 
density point, * point, ° ) 0 : 
Ese ee Alcohol, acids, etc. 
5.1238 1005, dil Aled eo dee <- i. is sl. s. dil. HNOs 
ce ha. 3 —H:0>150 12.5 16.7 i. al. 
RaEeAAS. eS —= HO" 200 We 1. cee. elas ....... |S» MnCle, MnSOa 
TS UY Ce a ee ee || te Ss Ss. 
be 5 eee |) me (PR: Sp repeeeeamey | ge See ame Rise nome | icra eae 
BO Bas tee SO ee ee sc i. i. 
de meee NE I a y.sl.s v.sl.s. 
4.043% 1200; diet (Se Fe SS ac ea eee = 
3.72% 4323 bs gaan ee See... i. i. 
6.2035 1316. tie See HEE. i: is s. HCl, NaOH; i. HNO; 
5.9015 1D ee | Ses i. i. s. HF; v. sl. s. a. 
BIS eee Stel) Be eee acs i i s. HF, alk.; i, HNOs, 
ASO. 
3.25 700 d. 850 528 707 s. al.; i. eth. 
2.95 stababs—1i7a bo bon... 23 98.475 OO EEE atts ae 2 ois: Mews enc eae 
2.52615 stab 40-57) ti be fee... 85.27% i Rae Se, Stee eee te 
2.3565 stab. 30-4009) 2) 200 -..... 74.228 HSI ln es ae astoeetass = 2.6 able 
2.107 stab. 18-30 Nee Bee... 105.3° 111.254 i. al. 
2.103 stabs GckS det Pk ASee <.:.- 1240 PAD © AVS Sreeteiany «ie teie nc cette 
5. ane stabo—9 40 Wea cess Wutecae 134.5% a oe ee ere 
+8 
2.092 —7H20, 280 | stab. —10 1720 118 i. al. 
to —5 
, ee d. 160 ee See i d. s. HCl, dil. HeSOs; i. cone. 
HSO.s, HNOs 
s. dil. a., al.; i. (NHs)oS 
s. dil. a.; i. (NHa4)2S 
d. HCl 
Sache 2 te 








s. HNOs; i. dil. HCl, HBr. 
Hi 


s. H2SOs, HNOs 
s. al., ac. a. 
al 


s. HNOs; i. ac. a. 
s. HNO3; i. NH«OH, ac. 9 


s. HCl, HNO 


s. al., NaCl, NH:C7H;0- 
sl. s. HNO; 
4 HNOs:, HCl, Hg(NOs)2 


iepds ab, , acet. 
150 al.; s. ‘meth. al.; v. sl. 
s. eth. 
s. al., eth. 
s. NH,Cl; i. al. 
s. HeCO3z, NH:Cl 
s. al., ac. a. 





PHYSICAL CONSTANTS OF 


























: a Mol. Crystalline form, color and index 
No. Name Formula 7. of refraction 
Mercury | 
1} chloride (ous) (calomel).| HgCl............. 236.07} tetr. wh., 1.973, 2.656............. 
| 
2} chloride (ic) (corrosive | HgCle............ 271.52) rhomb. col. or wh. powd., poish..e.. 
sublimate) 
3 “ jodide (ie)... . gale. 2 ee ae 362.99] rhomb. red. ...:..... .... : See eee 
4 chromate fom) sesaesat HgeCrOu.: 502... 517.23) red need. or powd................. 
5) ae Ge) ae ee Shy -| 316.62] rhomb: reds. <7 2): Se 
6| citrate (ous). Rene en eee sCsHsOy..---~ =| 290.98|\wh. Dowd. . Sbees ach aoe eee 
7 cyanide (ic). . Pete Ha(ON e252: 2: ..| 252.65] tetr. col. or wh. powd., pois........ 
| | 
8{| fluoride (ous).......... Hgs..:~:.-s!-;..<s] 219¥61|enb; yel. S254... .. 2) ae 
9 ee ee i ee | 238.61) icub..c...,...5.->--1/2. eee 
10 Stuosilicate ial RS oP ree HgSiFs-2H20..... | 379.31) Col.wpe. x. Jac <a: oo eee 
il ee HgSiFe-6H2O......) 450.77) rhbdr. col......-.........020..04. 
12 s , basic (ic)... ee rib 3H.0.| 613.33] yel-need...1.........,.. ne 
13| formate (ous).......... HgCHO>.. .| 245.63] glist. scales). /....... SSS ae 
14 ulminate (ic).......... HgCoNoOe...... | 284. 65) cule WH: 408.....<. -5-2. See ee 
15} hydroxide (ic).......... Hg(OH)2 HM 234,68) 5 WR ad. AOR ose oa» RO 
16| iodate (ous)........... Hg Lg hes eee | 375.53) Velsl. «3. sachs 2a ca cae 
17 pane Ge) aesee> 2 Fone. Hg(10z)2 | 550.45) whamor: powd......... Jee eee 
18 | iodide (ous)............ Dat ye ane ee | 327.53 tetr. or amor. powd., yel........... 
19 | HOIST eee eee EFI CE RRR one | 454.45) rhomb yel., cr. or powd........... 
| | | 
20 | Ca Highs oie. tee | 454.45] tetr. red., er. or powds, :3.02- tees 
21}  nitrate-(ous)........... HgNO3-H20...... 280.63] monocl. col. eff................... 
22 6 |p) Se... Hg(NOs)2"3H20.. .| 333.63) wh.-yel. deliq. powd. or tr. cr....... 
23 i oe a st al H20.. 342.64) col. er. or wh. deliq. powd., pois 
Pr ori an ae ae ae er HezNisn ee 629.85| br. powdt.3. 5.55.0... ae 
25 oxalate (Co) Hg-CAee eee ASD DANE Penta eietee iat oial score 1 
26 Gel ee BeCOG need. xe: P21 Ie |S] | eT: EM 
27| oxide (ous)............ Eige(is oe ae ae 417.22) blk.-brnsh. powd.................. 
28 “ (ie) (montroydite).| HgO.............. 216.61) rhomb. yel. or red, 2.37, 2.5, 2.65... 
29! oxybromide (ic)........| HgBro-3HgO...... 1040-27) Vel: rs. oe dee ce nce ee 
30] oxychloride (ic)........ | HgCle-2HgO...... 704.74) hex. red or monocl. blk............ 
| 
31 ce HgClo-3Hg0...... 921/35] hex. yl... 4032 +1;25 55 ee 
32] oxycyanide (ic)...... -| Hg(CN)o-HgO..... 469.26) need. or wh. cr. powd............. 
33 oxyfluoride (ic)......... HgFs-HgO-H20.--.| 473/24) vel. er...) 5. 522520221 eee 
34] oxyiodide (ic). . Bb iols-3HeO oY 72 1104528 | ye ore tes So eee ae 
35] orthophosphate (ous). =| etgsP Os. oe oes 4.220) OB Bolle: o 22 See eaecce. Shee aa 
36 bs (ic). .... Hg3(POsz)2......... 791.87) wh.-yelsh. powd................... 
37| selenide (ic) (tiemannite)| HgSe ........._.. 2G E| gray. Dates so toccecn -- cmtee ee 
38 sulfate Ci ae Sea 1a ead 2a 497.28) monocl. col., wh.-yelsh. powd....... 
39 67 Se= < 1 Pas 0) Sanne Se 296.67) rhomb. col. or wh. powd........... 
40 Hey DOSER Se HgSO:-2Hg0.. 729. 4 lem. vel. POW. 2.0 .... 80 s.2 soe eee 
41 sulfide (ous)........... pets Ne 4353: 25| Dicet ee. yn en 
42| sulfide (ic) (a-) (cinna-| HgS.............. 232.67) hex. red cr. or powd., 2.854, 3.201.. 
bar, vermilion) 


INORGANIC COMPOUNDS (Continued) 












































Solubility in grams per 100 mi of 
No Sp. gr. or Melting Boiling ; ' 
density point, °“C point, °C oe ae Alcohol, acids, ete. 
1 | 7.150 302 383.7 0002138; | .0014 s. Hg(NOs)2, aq. reg.; sl. 
.0002025 te HNOs;, HCl; i. al., 
eth, 
2 | 5.440; 1. 4.44299 276 302 3.6; 6.920 | 61,3100 3375 al., 25 eth.; s. ac. a., 
pyr. 
aR Shadaccsis(sihysi5\sm 30 153 315 ats sl. s. s. al. 
Aahitys Sewn kant = 1 er erates yv.sl.s. |sl.s s. HNO:, KCN; i. al., acet. 
i=]: topo eee Oe d.., viet ERE BA. sl.s.d. | d. d.a.;s. NH4Cl; i. acet. 
(|) (eo Se eee le cee 4c Oe ae ae Vist Ss MOI tetscs, | Paes tee tie cat nec anche 
7 | 3.996 ay |) Bie ee es hess 9.314 53,9100 102° al.;.44.119-5 meth. al.; 
s. NHs, glye.; i. bz. 
8 | 8.73 bet) 9 | GM Abe etee ore 8.0560 Ol sas keoe |eamoate oeeeen ere Beas 
Hg20 
oi ANB Serer Press s. dil. HNOs, HF 
Sls. oil heath « i, HCl 
GS CASILY aera eiare RR ote tera nc emis Oka 
PN ae ios ce eee S. a. 
0.417 d. i, al. 
sl. s. Re s. al., NHsOH 
i, ib Sera 
i. i. s. dil. HCl; i. cold HNOs 
| ea ae | re Cae s. HCl, NHiCl, NaCl, KI; 
i. HNO3 
18 | 7.70 subl. oe 310 d. Sits] Otc eemnd) Stee Ore s, KI, NHsOH; i. al., eth, 
290 
19 | 6.271; 1. 5.2425 | 259 354 v.alis: jisk s males. al.;s. eth., Na2S2Os, 
20 | 6.283 tr. 126-7; 354 0061025 | sl. s 1.825 abs. al.; s. eth., acet., 
259 Na2S20s, alk. salts 
21 | 4.794 ‘(Ue eee: 5 Ae Soh d. s. d. s. dil. HNOs; i. NHiOH 
22 | 4.39 79 d Vv. Ss. d. seis NHs, acet.; i. 
233011] ARP resent cea | Meee nn] SDI CG (Pee SENG arterexd tee s. HNOs; i. al. 
DAN Brees rer bitte OXp..ee so bole Oh PAB... ds sHVGiteiE 1... d. a3 s. NH,OH, NH, 
salts 
DOANE SP 3s s3- 20d) rere be slnild 5A. BR ates i. i. sl. ss HNOs 
9: 2 See ok Ee LE St eee ae OLOT2AEs Re rer. s. HCl; sl. s. HNOs 
27 | 9.8 B5 100) 8 eee aes AQURNES Nh So cgone s. H2SO4, HNOs, h. ac! a.; 
i, dil. HCl, alk., NHs, 
al., eth. 
28 | 11.14 DL BOO rere ITN LEE LR tes .0052°5 039519 |s. a.; i. al., eth., acet., 
alk., NHs 
SON ymin ceistaccss CW Mews were MN Be commences i. sl. 8 Vv. 8. a 
DO ired SIG—435 Wea SER EOE el ep vauays Weel bos. Ta eo rece ery). cca de 
blk. 8.53 
31 | 7.93 5 260ima ls ils HRS ERE..!... rt dabi d. .. |} osneccacn deeancdase-ing dt 
32 | 4.43719 exp. By tomy (PAARL. 1.25 BOW |. of encooemthasknieees agen 
=. SON Greece se AS 100 Wed fa NS) Ghar Shae, s. dil. HNOs 
Sas 2 ee Whee. bes. obli e eee A des alee s. HI : 
SEN ere nee sn. Rt cen ics: Nd Boncokemerctel: i d. s. HNOs3, aq. HgNOs; i. 
H3PO4 
BO cdi sets UO DWAR AED. SAE SE BOR [oe i. sl.s s. a., NH4Cl; i. al. 
37 | 7.1-8.9 MUDse ge Becreseas cpa iAins Deepen ee Pate ca rave 8. aq. Teg. 
38 | 7.56 d. d. 065 9100 s. H2504, HNO; 
39 | 6.47 sl lian okamt |i! <5 Piracy car Lie a Al hee ee s. a., NaCl; i. al., acet., 
NH3z 
ADNG AS | A micas volat: 00316 sl. s s.a.; i. al. 
ATS BR Ie cea orm 50, Waey SEARO BEET... IW CAE i. a., (NH4)25 ) 
42 | 8.10 GUL BSB NE creiegestos 00000138) ....... 8. ae aq. reg.; i. HNOs, 
al. 





PHYSICAL CONSTANTS OF 


























Mol. Crystalline form, color and index 
No. Name Formula sate of soteaction 
Mercury 
1| sulfide (ic) (8-) (meta-| HgS.............. 232.67) cub. blk. or amor. powd........... 
cinnabarite) 
2) tartrate (ous).......... Hg2C«Hs0e........ 549.29] yelsh.-wh. er. powd................ 
3 orthotellurate (ic).......| HgsTeOs.......... 825.44} cubic dodecahedron trans. amber. . - 
4|  metatellurate (ic)....... HgTeQs-2H20. . 428 .25| ortho. rhmb., trans., floc........... 
5 thiocyanate (ous)? 3602 ESCNE Cte ee 258. GO} afi smsciecn ence Ohne ne eee 
6 (Ot) a eee He(SCN): eee 5 Ute 316.77| wh. powd. pois................... 
a7 tungstate (ous) #5. be HeeWOsenmer oe 649.14) velamor see conn 14 ee 
8 Ge eres Ep Wi) een te sy se 448. 53) yelsoan ence ce chains see 
Mercury-nitrogen 
compounds: 
Mercury 
bromide (ic), ammono-| Hg(NH»)Br....... 296.55| wh. ‘powd......¢:. <0. 5520000 eee 
ic 
10| bromide (ic), roma EipsNiBr=eeeen ne 495 (14) yelanyadeies ann eee 
Bic 
11 s “ , diammine.| HgBro-2NH3...... 394:51| wh. powd)-».....0200; o0on-5 enna 
12 snlodd (ie), ammono- | Hg(NH2)Cl....... 252.09] wh. powd. orsm. pr............... 
basic (infusible white 
ppt. 
13 Ableaide (ie), aun” BaoN C1... cccteee |-4502 60 yelg 2s 0 PERE Aso cua ee 
asic 
14 “*«", aquobasic | HOHgNHHgCl....} 468.70) pa. yel. or wh. powd...........,... 
ammonobasic (chloride 
of Millon’s base) 
15| chloride (ic), diammine | HgCle-2NH3....... 305.59| rhbdr. ......22 4. = 95.44 eae 
(fusible white ppt.) 
16 iodide (ic), eae Hg(NBe)ie- 2.7... 343.55) dirty, whhor’)).........2..2eeeee ane 
asic 
17 ‘s s HgeNI.. waell) B42: 1B hich es oace a cd. csc, hers de 
18 - “« | aquobasic HOHgNEHer Hye 560.16)/yel. to bro... 2... = a 
ammonobasic (iodide of 
Millon’s base) 
19| _ iodide (ic), diammine.._| HgI2-2NH3........ 488.51] col. or pa. yel. powd. or need....... 
20| Millon’s base........ HesN Os HsOyleo ac aie ine cote Soa ee 
21|Molybdenum........ Mowe ea! eee 95.95) cub. sily.-wh. met. or gray-blk. powd. 
92- bromide, di-->-. -....:. MoBrz (or Mobi, 255.78) yel.*red va. hsvg- ce cera eee 
23 Se trie). OBEsee ee 335.70|(dk. grn. need. §o5= 5 ee ee 
24 “, tetra-. MoBra) Smee. 415.61] blk. eae delig «.: wiccace ac Roe 
25| carbide, mono-......... OCR ey eee 107296) dk? gray. cri powd). "500 eee 
26] (di-) carbide.-......... MooC 20391) pr. whi. 2 .ccn.. sot ee 
27 il earbidey disse tence nee.c ora tng Lae T19°97) wh. prot 7. eee 
28: searbonyl oss anne. Mo(C@O)e...: 228 =. 264.01) cr. diamagnetic................... 
29} chloride, di-........... MoClz a Mose). || 16686] amor: vel)... 2. 22. ae ee 
30 Se UL naeeee is. . MOOI n.5....5 ses 202.32) dk. red need. or powd............. 
31 © Gytetra-24 55s... IMoClars y.,<.<stste<e 237.78} br. er. or powd., deliq.............. 
32 Mar -Kinenbacewis <c.; is £600 en 3 273..24\ter.-bik. er:, deliq...........eeed ee 
33 fluoride, hexa-.......... 1) Oe ZOOEOS I GOI. OF dissec jetta «ene é 
34| hydroxide.......+..... Mo(OH)s (or 14697) DIES powd F.2y.5- nee 
Mo203-H20) 
35 ag GAAS: is -r5te MoO(0H)s (or 162-97) light br: amor... --. 4... sen ee ee 
Mo205-3H20) (1325.95) | 
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INORGANIC COMPOUNDS (Continued) 









































Solubility in grams per 100 ml of 
No Sp. gr. or ee ings ea a 
ail density point, ° point, ° ol ot : 
: ae sah Alcohol, acids, ete. 
1] 7.73 DSS.) canned eee $e: roe ey s. NaoS, aq. reg. alk.; i 
HNOs, al. 
OM aretetars hea: teeth ilies meee eal Pao ties 1 ee Thee 
Billa ss eek hte unalt: at 140): .5.....7.. i s. HNO:, HCl 
C3 ee Scare dj 20.8 Wee et eee Ts SLOW. Ge= sIPPADIA ‘Gs: oll crest ements 
nla eer mcrae eee PRED aM TI Se. T. Te oka i ae ee s. HCl, KCNS 
1 ee ee ae era ee rm Awe. ree DL . 07% S. s. NHs salts, NHs, HCl 
KCN; sl. s. al., eth. 
CAIN Boss cae Ge ASE: i, is dicacsmeals 
12 | Mere a ieee ee ee A i. d. dai. all 
OU ee epaivere siereeeschags (OVE) hha |, orca eae res ee | et ee i. al.; sl. s. NHsOH 
al Os iewers tek (ob socal ae | aati Ts: <p A AOI L .- s. HCl, KI 
fl Wear eee cee. SOREN Me PU Ce A aero igs ORAM se 3 s. NHsBr, NHsCl, NHal 
12 | 5.70 infuse Well ieee ame, 2... 0.14 100 dearsivale 
1 Gf eee area he eee 300k Py Pee ec Ie i. s.a., KI 
As leseeecR oe Lee ES 1208 ree. 2. Blisene™ eT dA s. HCl, HNO: 
511) | Soe ee oe SOO Me wee BN Tea ree. 1s © i. d. s. a., KI 
1G | ee SoBe octet | nt amake oe aah PeGceme sen | eeeame Moaas ome i. eth. 
dG || Stee chencecnrci crs | eee emer It R cee nce ok [ee Oe AIERAE | 5 2 s. HCl; d. KI 
ON ao eee >128 exp. Teeth s. d. HCl, KI soln. 
LICH ees ered acer ichcicte gh ace acscraeemmrell Ih Ela em oe CS en) eon See s. NH:OH 
ELON A083 18h 5 ce S= We Uae re Sle Ol Laren tepals eee seats 'c il! Grlimtare ite etge <b a 
'21/ 10.2 2620 + 10 | 3700 i 1 s. h. cone. HNOs, H2SO;; 
i. HCl, HF, dil. H2S0Os, 
NHs3 
Rte vee is i, s. alk.; i. a., aq. reg. 
iets eden us iG d. alk., NH3; i. a. 
volat. Vouvray MM wee, deca d. alk. 
Ee cmitat Le the sl. s. HNOs, HF, h. H2SOs. 
HCl; i. alk. hyd. 
4500 2 eS 
oh, att s. HCl, H2S0:, NH.OH, 
al., eth. 
eben ines 3 d. sly. d. alk.; s. conc. HoSOu, 
HNOs; v. sl. s. al., eth.; 
i. HCl 
ee ec Oiciciee en 10 ailing IE bibuiie ee act d. d. d. al., eth.; s. conc. HNOs, 
HS0., HCl 
82 | 2.928 194 268 d d. s. d. al., eth.; s. CCl, chl; 
s. conc. HCl, conc. H280., 
HNOs: 
33 | lq. 2.55 17 35 s. d. d. d. NHs3; s. NH«OH, alk. 
byl iclechd dares cies CS VP ee rete i a ee A SLE A sl. s. HeSOs, HCl; s. 30% 
H202 
Cie Saal Aceh aie hertenas teow |i sarc beeredtg Hes O22" (Colly irre sl. natn carb., NH3, HCl, 
2804 
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PHYSICAL CONSTANTS OF 






































| 
No.| Nae Mormnls Mol. Crystalline form, color and index 
i wt. of refraction 
Molybdenum 

1} hydroxytetrabromide, di- | MosBrs(OH)s...... 641.53) tedupowd... 2 42). 

2 He “| MosBrs(OH)2-8H20} 785.66] golden-yel. er__..___. 

3 hydroxytetrachloride, di- MeOXOH)s -2H2O} 499.73) amor. pa. yel._ 

4) iodide: disses. ene te Molo a. 2s: .| 349.79] amor. br.......... 

5| oxide, sesqui-.......... Moo. 239).90) bik. opaque:s.= 7... 2052s ee 

6 bo Gleh. ceRIe eet coe MoO..... 12795) tetr: vitzedi 2. 

7 “, tri- (molybdie an- | MoOs.............| 143.95] rhomb. wh.-yelsh. or eol..........- 

hydride, molybdite) 

81 exide, pent-.......2.... Mo20s5.. -e-|-27L-90]|vaolet-bl- powd= =e 

9 “« “(“molyb. blue”). .| Mo20s-tMo03.....|....... dix. blue.coll. 3. (3.5324) cee 
10| oxydibromide. di-....... MoOQsBre.......... 287.78] tabl. yel-red, deliq...............- 
11 oxytetrachloride........] MoOCls.......... 250.78] gro. cr. deliq:) 2° 9 eee 
12} oxydichloride, di-.......| MoO2Cle 198.86] yelsh. wh. scaly cr. 
18| oxypentachloride, tri-. ..| Mo2OsCls......... 417.19] dk. br.-blk. er., Sasha RP 2 
14|  oxyherachloride, tri-....| Mo20sCls......... 452 .64| ruby-red cr. or dp. vit 
15 oxytetrafluoride......... MOOR ieee eatnee 187.95] col.-wh. delig.............. AE bo 
16ilimephosphideses ce. ee aoe MoP(or MooP2 Paes 126.97] gray-grn. er. powd....----.. 2... 
17 aR OWN rey: 2 foPs.... 157.99) blk. powds. 5.2 5..... 3. ae 
18 sulfide, BOSC Us a8 asic... «< Moss" ase 288.08] steel gray need 
19 , di- (molybdenite)| MoS2 160.07) hex. blk. luster 
20 Same (tTi-ee ey IMGDe er te eee 1927 13)'red di.-bree: -2. 3.20 eee 
21 Ge poe ine ee cy ae ae MOS paras <cvceiee 224 °19| brown powd..). 2. 5s eee 
22| thiocyanate, basic... .. . Mo(OH)2(SCN)s(?)| 304.20] red in aq.............-........... 
23 | Molybdie acid....... rare (or MoOs: | 161.97} hex. Sah or sloyelsh.... 2 ee 

20) 
24 a De ok ane H2Mo0s-H20 (or 17998|/monoel. yel.-25.- ~~. ee 
Mo03:2H20) 
25| Neodymium......... ING See ache 144.27) yelsh. met 
26 acetaten nee csc: 4. <- «|| NG(CSH302)s*HaO5"33942].0.2 825 So ke ee 
27| bromate...............| Nd(BrOs)3-9H20...| 690.16] hex. red 
28inse bromides: panes... . = NdBrs. ee 384.02) grn. cr 
ZO) Learbide, c-pepm. 4. cli NAC2. socceccee ae 168729) hex. leaf. vel: a= ope eee 
30)| ehloridespe. ans s..> : 13 ee 250,64 l\rose-vit. prog. - 26.5. - ae 
31 Uh (oeedal aap a eee NdCl3-6H20....... 358..44|/rhomb. red 3-5 sn). tas eee 
32] hexaantipyrine per- Taek 2O)el'= |1571'.98| rose hex. er...) 1.12.2 ae 
chlorate (Cl10s)s 

33 FOCI Oe eee ate etecie ING eee eee 525.03} blk. er. pewa. ere 
34] molybdate............. Ndo(MoO.)s.. 168,89) fetr., 2.005. 0. 22... ee 
35)| | caitratensemerr ras does. Nd(NOs)s-6H20. ..| 438.39 
S6i| ginitnide ee were. ao... INGINE tesa craceireees 158.28 
30) oxalate’s.-wenease ee Ndo(C20:)3-10H20.| 732.76 
38} oxide (neodymia)....... BOs ae nee 336.54] It. bl. powd. red fluores..........-. 
39 sulfate. ja-kapmeecn ae Eee 8H20 720.85} monocl. red, 1.541, 1.551, 1.562... __ 
40)|, "sulfide: ..0 eee ee enee CES hs Aarne aane 384.72! olive grn. powd...........2..-0+-. 
AV ONG@OW., octet ee Cah Ga eee eee 20.18} col., wholly inert gas.........._.. 
42)| Nickel 32... 5.654000 ING ts os oe ee 58.69] cub. silvery metal._......._..... 
A3i acetate... «...aent eee Ni(C2H302)2....... T7G5(8\ ern. prc asthe. ec eee 
44|  orthoarsenate.. Nis(AsOs)2........ 453 .89| yelsh-grn. powd..........-.....-- 
45| arsenide (niccolite) . . es INTAS Rete ys cc ccs 133.60 her Ser ied tack cc cer pee 
46|  orthoarsenite, acid. ..... NisHe(AsO3)4-H2O'.| 691.77] grn.-wh........--.+----cllls-e 0 
A7| henzenesulfonate...._.. Ni(CsHs038)2- 6H»O| 481.11 green’monocl y/25.2..0). 2) ee ee 








Sr 
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INORGANIC COMPOUNDS (Continued) 











Solubility in grams per 100 ml of 
No Be er. or Melting Bolling ee 6 
ensity point, ° joint, * 0 ot . 
Pp ae eaten Alcohol, acids, ete. 
Ns rans | tens ete aD bee ange ADEA es | ee 8 8 s. alk. 
Sl) conic ee Oneee d d rovcreist endl | motors d. HNOs, alk.; s. HCL 
4 lh Scar ERRERERMENES OY P| SRR ORES Fe Er carmen cares te fa ore Sedae 8. conc. a.; i. al 
4/43 eee eerie eee sls. d d. d. KOH; i. al. 
[Mite cir ay EROS UPA |e Receive tend UB na teh eh ee i. is i a., alk., NHsOH 
GIA EG Sa 8 HAIRS BERS Slee ae eee oe. 15 i. 1. s. h. cone. H»SOx; i. 
“KHCAILOs i, alk., HCl, 
7 | 4.50194 795 subl. 0.106618 | 2.05579 s. a., NH«OH, alk. sulf. 
St eevee eas tc ome ea beta cece hoy if) | cpstavaratiaiee Upteetepe var ove s. h. HeSOu, HCL 
ONG ot ects, Sarna lure, « cvpuatlional in. hee den BP Te BONA Le s. a., CH30H; i. (CHs)20, 
chl., CeHs, CS2, acetone 
AG Pee Pee tec co In tea ty sets Saege See eceees ps 
i Ne Oe eee SUDAN Ate aa *ane sae ok allele cee etre ea 
12 | 3.31” SUD Re ieee. S. Ss. 
TT rc teacnecene Wester melts ea subl. Ey S. 
SANS esses cst ais (ig alle piadinna aj 24 ae em  3--  OEORS T 
15 | 3.0 98 180 See waee™ lta ts Ss. “CCh, al., eth.; s.d. H2SO4 
Re Gseor AN AP? | PR cack tt Geet meses ieee c eee lmmeee es s. h. HNOs 
LM eer ee "|e > sod * SB ON weeks (age, 5 RARER a s. HNOs, h. cone. H2SOu, 
aq. reg.; 1. ‘cone. HCl 
18 | §.91% d, 1100 VolatekcOp. Wescects in yleomtarn tec i. conc. HCl 
19 | 4.804 1185 d. in air iG i s. h. HsSOs, aq. reg., 
HNOs; i. dil. a., ¢. HeSOz 
DON ee erect d. d. sl.s s. s. alk. sulfd., conc. KOH 
EAR 3 eRceenere GE ee “aca Bae co Tan it iy s. alk. sulfd., h. H2SO.; 
la. 
eee rcs Mere s cvoces cmik, eens tears ee S. s. s. eth. 
23 | 3.112 d. 115 Ie dane mae ee sl.s sles: 5. ee NH:OH, H:SO:; 
| re 
24 | 3.12415 —H:0, 70 d 0.13318 2.56870 s. alk. hydx., alk. carb.; 
sl. s. aci 
25 | 6.9 840 d. 
UIE ee cine cailldes ccns ate 26.2 
DO Pe caie ce ce 66.7 —9H20, 150 | 151° 
2S aiheo oes | me catie sacs ae ancl et ecie sl. s. 
2915.15 d. Mh, Beer e He 7 d. s. dil. a., H2SOu; i. conc. 
| HNO; 
30 | 4.134% 784 ee Cesare orgs 96.7% 149100 44.5 al.; i. eth., chl. 
31 | 2.28216. 124 —6H20, 160 | 24613 511100 Vs Saal 
Bot apres eR tere ats 280=0) Cae ell peter Are Oe URN Wits Arce ene Merce ice. eee ce Rees AS 
CE eine een Be GaP a aided tae PAE Re OEE ERE beccr oie aR cA ict ee 
34 | 5.1418 TEGO N We ston eaten 28. | Wass faces NRA 2 i'l Oe SI ee valent at celal aeyo\e abel 
CH eee ein gt RA ie da th er see baee ine gl ike ES Ae 15 2.G200 op EARE 4 s. al., acct. 
SOU eae Lee Ne eee es ee ee en a a a eee 
ci al ER Ree CAR ainen Inircies ere Aree (ie cee eee 00074 78.1 2 horse. ||| Seer aetratage sss creetaen 
SI Wie: i dacion aa brek Ree eet ae. eee EE 0001929 | ....... Sage 
SOI. Shns «OA? Uae hea» 28. OR Pee tere: - 8.20 B.4a0) 1. | Oy Nee BRECON Lartepl cae sd 
AQ 5 T79! oo eee oll S82 oer. S s i. d. s. dil. a 
41 | 90029 g/l; Iq. —248.67 —245.9 1.23° cm3;|1.08°9 em3 | s. liq. Oz 
1.204--245.9 1.1625 cm3 
42 | 8.90 1455 2900 i i s. dil. HNOs; sl. s. HCl, 
age i. NHs 
43 | 1.798 d. LG 5G Ss | eeteranetete ial. 
re A eee Wi IRE I ee i. Ldrot bE S. a. 
45 | 7.579 968 i. i. S. aq. reg. 
AG ae aera d. Nile dated [ikegae estos s.a., alk. 
47 | 1.628% —H:0 14.318 51.552 5.9 al.; 4.5 eth. 
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PHYSICAL CONSTANTS OF 
































= 
| | 
No Name ional Mol, Crystalline form, color and index 
5 7 wt. cf refraction 
Nickel 

1 poride sarees eee ee IN Lie cet cay crelered 69).52) Pris... ok each roc. se 

2|  bromate ee NitBr03)s -6H20 492.62] monocl... cask cece. eee eee 

3| bromide BING Braeecets ci oan 218.52! yel.-br., deliq. 

4 ig NiBre-3H20....... 272.57 yelsh-grn. nee! 

5 “ , hexammine....| NiBro-6NH3.......| 320.72] violet powd...................... 

6 carbide; sea eee on iam Sameer 188 . 08]; fe Shei abe ces eee 

7” Carbonate joer ents INIGOsso ee csce hee 118.70] rhombi ltr.) 2c oo Coe eee 

8 u . basie (zara- | NiCO3-2Ni(OH)2: | 376.18] cub. emerald grn., 1.56-1.61........ 

Be). Dass 4H20(?) 

9 ce basic. . 4 ener 3Ni(OH)s- | 587.58} lt. grn. er. or br. powd............. 
10}\eecarbonyl= see 22. --.<. - INKOO)se ase eee 170.73] col. volat. inflam. liq. or need....... 
ii Ghloratera. tren cee Ni(ClOs)s°6Hs0....|/333:./70|\ dk reds .....20h.-. ee ee 
12 *  hexammines.... || Ni(ClOz)2°6N Us: ...\|| 020-80] saeen ne te teat eee = 0 oie ve cree 
13 perchlorate............ Ni(ClOs)2-6H2O....| 365.70) hex. need. grn., 1.55 av............ 
14 Chloride: Ane ete: NiCle. «|| 12960] yel- ‘ses, delide S08. 050 cee 
15 pt aa ee gt) ee NiGiGH:Os ae 237: 70). mronock: grn.jdeliq ¥s-..1 see 
16 «, hexammine....| NiClo-6NHs....... 231,80] cubsbluish 3. <0. ¢.2 00s ee 
17 eYONnIGE oF. eee Se ts c Nif(CN)s). 2. bk 110; 73) So aee 6 oe. PORE 2 oe 
18 Gyanideseiepprysac. 6). Ni(CN)2:4H20..... 182.79] lt. grn. pl. or powd., pois........... 
19 dimcthsialvioxime deriv.,] Ni(HCsHsN202)2. .} 288.92] scarlet-red cr..................... 

aci 
20|  ferrocyanide........... EON): or? Oe een grmswhsogSs ach woes ee 
21} fluoride. . PS NIE er occ ackaee 96.60] gra. quad. 75; ti....cet sean eeeeeee 
22 F acid.. .| NiF2-5HF-6H20,..| 304.83} trig. blue-grn..................... 
23  fluosilicate. . NiSiFs-6H20...... 308.85] trig. grn., 1.391, 1.407 
OA NamtOrmatewe. ~ Pes... Oe 2H: . | 184.76) gris ere Gasca. sos deo 
25 hydroxide (ous)........ EL os eeceee ae 92-71) grt. amor. OF GEIS << vi..2.2 nee 
26 & Se ee 4Ni(OH)»: iE EO) ee 388.84) lt. grn. amor. or cr... ...2.-204s 40 
27 a (ic). . SHINGO) s eo. eee 109.71] blk. amor. powd. 
28|  iodide.. AVANGI soe See ee oe 3129531) bik... deliqaeuess= oe. 5c 
29 te ; hexammine. ae Nile-6NH3........ 414 72\\cubspa. bluesc:.; -.+5..0.2ehee cee 
30 ni PcCh ee ay ann See Ni(NOsz)2°6H2O....| 290.80} monocl. grn., deliq...............- 
31 « , tetrammine..... Nee 286.87] octahedra blue...................5 
2' 
32 ©, hexammine.....| Ni(NOs)o-6NHs3....} 284.90] oct. or cub. bl.................... 
33 oleate Jee ne Oe Bos Ni(CisH3302)2 ee 621. 58 green oil ose {else e's {0 \0-0in\ oe) alate fobs Re 
SH) oxalate. semen d..2. NiC20.°2Hs0...)..| 182. 74| lt.-grn: powd........... =. .cseereckie 
35 oxide, mon- (bunsenite)| NiO.............. 74.69] cub. grn.-blk., 2.18 (red).......... 
36 (ous, is). - Foor ae 1304. . .....| 240.07| cub. or amor. gray-blk............. 
37 “, sesqui-. . .| NieOs. . 1) 165238i\gray-bikpowd 2... 22. . ).eseeee eee 
38 yiodide. . ___| Nile-9NiO-15H20. .|1254.98} rdsh.-brn. powd. (exist. quest.)..... 
39 sihoebeehaten _| Nis(PO.)2"8H20. . .| 510.24 Japple grn. pl. or emerald er. granules 
40]  pyrophosphate......... NieP207-tH2O.....|....... 22) PRE een eae Sd onal: 
41 (di-) phosphide......... NIOP A... akin: 148-40] gray cr oo.) ne a tee ee 
42 (tri-) phosphide, di- 5, ns 1 CBT TS eae 288.11) dik: grn.-bik:. 3452). 22s eee eee 
43 (penta-) | Ry ees Sel icP ss hens... 355.49) need. or tabular cri. ;: . <:2seqe0.bes 
44|  hypophosphite......... NEP 6HSO.2| 296. 86) arn: mc. coca oe. hoe eee Ee eee 
45 selenide }eee 3 Be nl NISO cas ectane 137. 65|cub: wh. orgray........ .-..--«eae eae 
46.|” stearaten: j.ntsesn od: Ni(CistissOo)2 ae ee 625..62| green powd e002. o2.as 5s. 502- eee 
47; . sulfate. hes. eee INiSOpeeres aes - 154075) cubsyeli 2248s atacdes 2225 eee 
48 Pua oes fee NiSO.: 6H20.......} 262.85] a, tetr. blue; 8, monocl. grn., 1.511, 
1.487 
49 **  (morenosite). . ..| NiSOs-7H20....... 280.86] rhomb. grn., 1.467, 1.489, 1.492..... 





INORGANIC COMPOUNDS (Continued) 


















































Solubility in grams per 100 ml of 
es gr. or Sct A bore. as : 
ensity point, ° point, ° 0 ot c 
eae water Alcohol, acids, ete. 
MeoOe A seer ee cde ERECEER he d. d. s. HNOs, aq. reg. 
2.575 deme bo Melle Cee te OF Take amy Sh ee A oe, ye era ne ad 
4.6428 diane oN Pesos des 112.89 155.1! | s, al., eth., NH:OH 
es cbencetee —3H20, 200.| .......... | 199° 315.7100 | s. al., eth., NH:OH 
TS See CIR eee nh ee cir eis v.s. (ible Mia |! F153 eee eee er 
GAYS SMR RR OS ne NS BRIN oe coke pac Ao ry- aera ee eer tec intern Oe Tec 6 2 
She Sere d. ees eeees. | 0.0098% |i. Ss. a. 
DG fe se lh eee beet: threes aiheseere 2 os s. h. dil. HCl 
Rasen oS d. es ee d. s. a., NH: salts 
1,3217 ——Op ee ASS | OFS9-S aioe 82. s. HNOs, aq. reg., al., eth., 
chl., bz.; i. dil. a., alk. 
2.07 GSO Seema! felines ees (0.020 oi ee cs NRE Sees Se eee ees Oe 
1.52 ieee ON SOO a RR is a oe all) cetisc ceemsetre a teleieiatets Bie 
Oe SoS oe 149 273.74 s. al., acet.; i. chl. 
3.55 subl. 87.6100 s. al., NHsOH; i. NHs 
Se <5) || cs 599100 Weseale 
1468 GRR ocr d. s. NH:OH;; i. al. 
PR 2), ocean «| S522 i, s. KCN 
a ee —4H20, 200 i. s. KCN, NH:OH, alk.; 
sl. s. dil. a 
Satie Feee c5! subl. 250 Neh Pees Hae i. s. abs. Sas ac. a, 
NH;O 
15SOD1GE) ey Sele] ES renee ok ull $88, BS. -E. ina? nae s. NHsOH, KCN; i. HCl 
COSne et we Hope ss eae oe O.025" =O iteeent. i. a., al., eth., NH3 
DAS? i See tots Rotne.. Sih ten ee cd... Sor abcwees- s. dil. a. 
2.134 do aay BREESE. SEN Eee we ee eR, Se cori genctee on 
2.154 d.desody) esl? ee ete fs CRM erie iio he See || Hear or ero om omats ae 
Chi rnin |. TOMRer reg 22: eae ae 0013S Teese s. a., NHsOH 
4.36 dan wey dani SBR... i. if s. a., NHsOH; i. alk. 
ae ena 2 d. ements cbc Te i. s. a., NHsOH, 'NH:C] 
5.834 sublag say telps aac 124.20 188.2100 | s. al. 
2.101 CY See ee eee bite |* S48 be s. NHiOH 
2.05 56.7 136.7 238.5° 2° s. al., NHsOH 
a4 2 a; een d. ee ree 3. avass een |isl-isvidtl. als 
ae s. a., NHz4 salts; v. sl. s. h. 
oxal. a. 
is re s. a., NHsOH 
v i, S. a. 
i i. s. a., NHsOH, KCN 
d. eae | hime a: fetes s. HNOs; i. NHiOH 
2b Seta d. §. eae Bee 16 s. a., NH4a salts; i. methyl 
and ethyl acetates 
anhh3:9322 Whee af. oa ON Greet Ton en He Set oe s. a., NHsOH 
6.315 ATID” 9h Bh) HR eee. ton ell Pacts s. HNO3 + HF; i. a. 
5:99. 2. 2 Ie SRS oll) cee ane 5..< i, if s. HNOs; i. HCl 
Pee ae er One 1185 TS a es oe: See Mee eerie tes o.ore 6 
1.82198 G10Ccnee alte Bee 4... Cy aie like Sate | eR ceieerape cokes soces 
8465... Hiv keene rrgh Ut ceee a: i Mien. s. HNOs, aq. reg.; i. HCl 
or eE AOC EEE 100 ee eee. lids aoe. ss CCIE ‘pyre sles. acess 
i. CH3OH, eth. 
3.68 =BOs: S40 ga, if. Ihe 2. - 29.39 83.7100 i. al., eth., acet. 
2.07 tr. 53.3 —6H20, 280 | 62.52° 340.7100 |v. s. al., NHsOH; 12.5 
meth. al. 
1.948 —H.0, —6H20, 103 | 75.6155 | 475.8100 | s. al. 
31.5; 99 
ee Ce a a 
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PHYSICAL CONSTANTS OF 




















| 
| 
No. Nene Formula Mol. Crystalline form, color and index 
| wt. of refraction 
| 
| Nickel 
1) “sultidessubenpreee eter INTEG aes aactiaets-<= 149 A4N yell Or. 5. 25 ch ce ce a eee 
2 ‘+ mono- (millerite) | NiS.)......+-..- 90:'75) trig. or amor. bik. .... .... Soe eees 
3 ** (ous, ic) (polydy- | NisS4............. 304.31) cubs gray-blic: 7......./...uieneee eee 
mite) 
Ail“ ssulftie yciweictacnea deere NiSOs-6Hs0........- -| 246.85) tetrah. grn...J.......... ene eaeee 
Nickel complexes: 
i Diaquotetrammine- INi(NEf3)4(Hs0)o] (286.87) ernver ys... -2 eee eee 
nickel (II) nitrate NOs)2 
6|  Tetrapyridinenickel (II) | [Ni(CsHsN),]SiFs. .| 517.14) rhomb, bl.-grn.................-. 
fluosilicate 
7| Niobium ............. Seo Columban. ...|\. conn acs tavern eg Sete ts = ete nie ates ee 
8| Nitric acid........... HNOs..... 63.02] col. corros. pois. liq., 1.39716-4....... 
9| Nitrogen............. Sate het be 28.02) col. gas; col. liq. or cub. er. at low 
temp. 
Ww chloride, tri-........... NCES cae 120.38} yel. oil or rhomb. cr............... 
11 AOTIMes, tEl= ee ase INE chance 71. Ot{'col. gas... 8 Mj... 2. ee 
12 iodide, trier ance see INTgR ees oe 304-77) Bik once at .to hb cee c eee eee 
13 “* _monoammine| NI3-NHs.......... 411/80| rhomb. dk.red: .\0... -- ae eae 
Haat) Oxide OUS)eeareeee N20. 44 02| col. gas. or liq. or cub. er., 1.19316 lq. 
15 o 7" \(Gc):eaecieeee ote NOY 30.01] col. gas; blue liq. and solid, liq. 
1.330% 
16 (di-) oxide, tri- (nitrous | N2O3............. 76.02| red br. gas; bl. solid or liq.........- 
anhydride) 
17| oxide, di- or tetr-....... NOs (or N204)..... 46.01] col. solid (N2Ox), yel. liq. or red-br. 
(92.02) | gas 
18 Le peeioe amhy—|) NOs. os ere cates 108202) hex.\(thomb))'wh... ..-. ses aeeeeee 
ride 
19 come Erin OPAPEP =. eis eA Olas seis oes Letts 62'.01| bluish gas‘or eld... 2:2 52 .seee eee 
20 | Nitrosyl bromide....... NOBEAR ens eee 109292) br: gas‘or dkwvbr- lig: 5 ....se0 eee 
21 chloridey.seaee ce cae ee NOC 2 A ee 65.47] yel. gas or yel.-red liq. or er........ 
22 HUOLIGE se peterrsreiteleee eNO LIA ialsiere oles 49} 011 Gol. gass Wie 2 |. ose nee 
23 | Nitrosylsulfuricacid S0.(OH)ONO ae 19708|'rhomb: col step yeep eee eee 
(chamber crystals) 
24 | Nitrosylsulfuric (SO2z0NO)20...... 2360 V4 | betes cca ce o.ctsiey-tvclane ave chev a 
anhydride 
25 Nitrous acid......... IN Ogn se cars..coeeee 47 .02| known only in solution (pa. blue)... 
26 ss “  hypo-...} HeN2O2 62) :03| wh. sld soo) ay saic: ce, eee 
27 | Nitryl chloride......... NO2Cl1 S147) pa. yell. brivgas:-......-:2- 2 eee oem 
28:  ftnonde usenet oasis: INOsE ae cate eee 65.01] col. gas and solid.................- 
DO: OS TATU ee no ae [OSs sisiesie,s.0.ete sieve oe 190.20) hex. gray-bl. met.................4 
30| chloride, di-............| OsCle. 26 1h Adil dic. br. Gelid). 4-00 > ac. eee ee 
31 (SEA DL ee | OS ON Be siccaisisiae Anteia 296-57ilcub: br. 410462 .5.2 20. eee 
32 Cai Minemce ven the eet OsCl3-3H20....... 350. 62| dkigrn.cr:..c4ca.- 4.4220 eee 
33 Sow", tebracsan cca OsClu.... 382'08] red br! meed i! j!. 2.2045 een. Ree 
34 fluoride, tetra-......... (CAD eee’ Ae 266.20) br. powd 0.05... 225. ee adek pone 
35 pee Deka eta aes (CANS aise Beene can 304590) gris cfs ue ass..: oceacs eee 
36 “, octa- AROSE Sec eke Sap ee 342: 20}. citron yel. ers 4... .-0-sseas-sneee 
Sa] (Oxide; Monae.) --e pee ee OsOR ec toeneeee 206220) DIK. = So. .s S ee eaaisss\c ie st ee 
38 SCF SOBQUI= = os sce ho Os203 498) 40) dic.{br thers. 4. 2.86 cs os eee 
39 “ a eee ae eet, eee OsOsee ee 222 20] cub. or hex. red-br..............-- 
40 So, hetra- i. pars ee Da Q ier a. Si 954-20) (a) monoel. col............-..+-2586 
(by) yellttaass- 9s. os. SR 





INORGANIC COMPOUNDS (Continued) 



































Solubility in grams per 100 ml of 
Noe Sp. gr. or Melting Boiling 5 
density point, °C point, °C ood dots Alcohol, acids, ete. 
AU OSB 2 hs + Nos ace oP eee Bee, Hiya ee ARS 5 s. HNO; 
2 | 5.3-5.65 TOT, «+ BRD oN? PE EES 0003618 | d. NOs KHS, aq. reg.; 
sl. s. a. 
Silpa Capes ens Ue Pel We Cie Ae OF. i, Ss. HNO; 
UT te Mei eT co MOS, crocs a Ih Ce ee i. s. HCl, HeSO, 
Cy ee sree AS Aes | ee ek es ae he! Meo ee i. al. 
(341 228 (a I |For || Cees SOY Sen | RA ceaRnna | Coeien ego ee 2G er, A 
Uf] ado domarisena vcadl | 5-ceciceictcateia | actor a eM | ee PR (eS ea | eee eg oe 
8 | 1.502 —42 86 <0 ey d. al. viol.; s. eth. 
9 | 1.25069 g/l; lq. | —209.86 —195.8 2.330 1.4240 cm3;| sl. s. al. 
0.8087195.8; s, em’ 1.3260 m3 
1.026-252.5 
10 | 1.653 <—40 <71, exp. 95| i. d. s. chl., bz., CClu, CS2, PCls 
11 | lig. 1.537-29 —216.6 —120 VoiSls sp Rac :: >. [ete ears nea, of & 
LOWE ice ee exp. subl. vac. i d. s. Na2S203, KCNS 
13 | 3.5 d.>20 exp. i. d. s. HCl, KCN, Na2S203; 
i. abs. al. 
14] 1.977 g/l;lq. | —102.4 — 88.49 130.0°cm3;|56.72° cm | s. al., eth., HeSOx 
1.226789 87.410 cm3 
15 | 1.3402 2/1); Iq. —163.6 —151.8 7.349 2.3760 3.5 cm? HeSOu, 26.6 cm’ 
{1.269-150.2 em? cm3 al.; s. FeSOs, CSe 
16 | 1.4472 —102 3.5 d. 8. s. alk., a., eth. 
17 | 1.491° —9.3 21.3 d. i: gm les s. alk., CSe, chl. 
18 | 1.64215 30 47 d. Ss d. to s. chl. 
HNO; 
| ee eee ee dssly.atrord:Mtempee | «(Sascha eed to s. eth. 
20) >1.0 | —55.5 —2 id. d. s. alk. 
21 | 2.99 g/I; lq. —64.5 —5.5 d. d. s. fuming H»oSO, 
1.417-2 
22 | 2.176 g/l —134 —56 sods to HIN Os occ Across ettenvei dees 
23h cen keenreticn 75 aaa abel | Mee 2 sh alert Te s. H2804 
DAE» rst rohit te 217 360 (: gM ie AAC ee s. HoSO4 
HT Oe WORT toe eo de 
5 Ce bili. [Maer  eiec ee ts ees 
28 | 2.90 g/l —139 —63.5 (Fen eee ee d. al., eth., chl. 
29 | 22.48 2700 >5300 i. i sl. s. HNOs, aq. reg.; 
i. NHs 
SO Ra. cna AEDES HOD HP 1k BRR be i. sl. d. s. al., eth. HNOs; sl. 3. 
alk. 
Co a ee eae d560-600 |) 40 -.--.8.- Wiis an | lacunae s.a., alk, al.; sl. s. eth. 
B71 San abies Gr te atl Nae ae etiticar see ae OO ial Uber Ae s. al. 
CEN | hon eee he SUbE sos iP kd slcs..ds "|e ane irae 
Ast a Bosc 3 Ses ci lp elas cal) seca aaenook« d. CEM Niall inte Sree 35 <- one Oe 
BOE Ae te >50 205 d. pak PS | RPM 6. ary sa <8 
GD) pesesernoeds 34.4 47.3 s. d. s. d. s. KF aq. 
BU: | fiend near | Cheese Ree eee ee ce re is i. a. 
Cl | earns ey pla se is i, i. a. 
39 | 7.912 650°. |PREiese «2k rh rh iva. 
40 | 4.90622 (a) 39.5 130 5.079 6.232 v._s. CCl s. al., eth., 
(b) 41 NH:OH, POCIs 

















PHYSICAL CONSTANTS OF 
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No Nae Rarmuls Mol. Crystalline form, color and index 
; wt. of refraction 
Osmium 
1 Sulfide, dieu eee e. oe OSoeee.... - veer) 204.32 
2 * , tetra-.... eral OSOR nee .....| 318.44 
3 SUMEE, oc. ncaa erat OsSOs. Leen ogee 
4) Oxygens...cteree eens eee Secneesnt. al, e200 
Bi] O7ONE noes eset ee: sees Os.. 48.00] col. gas or dk. bl. liq.............. 
6)| Palladiunmi7..4.-ceo- (RUE < SAGO Soe 106.70] cub. silv.-wh. met...............0 
Wala bromide meeaseen cea PEGE IS cnc k erin ta 266.534) red-Dr o.....5 awe ots os ereicr eee ee 
8 ChiGriesis. caine: ECs KG) aepapaads. ote 177.61 cub. need., dk. red, deliq........... 
9 a ee ee ee PdCle:2H»O 213 .65)\\br.. prisms; deliq... ... .» | aaeenane 
JO) oyaniden.. .cteeirsae ee Pd(CN)2 158.74 yea SWIG cine sch ce Me 
11 fluoride, dix. .coes ss Soe on PENS ae 144 O70) Dis cece css a» cece c ocelot ee ee 
12 163.70 shonin DUK. se.chess snus: « s SORT eee 
13 428 82] silv. metallic (exist. quest.) 
14 Bb0c54a blk. powdas...00... Seek eR ee 
15 230.72 hoa br.=yel.; delig..........5, cme 
16 229° 40 | sbikKac a. oPtguet ds bs soon e ee ee eee 
17 122.70) blk.-grn. or amber mass or blk. powd 
18] ‘oxgde) monasa. 6) .n cen] PAO*zHsO. Sei). 1). akaE. Vel. tO: Das ways. «cet tt uae ene 
19 og EC eit) eee eee A 
20 LP Se ee ee PdOs- Spi Oae ot hoe. ee dull red. 4-f.cc.. actrt wo ate Bee 
21) sulfatetes aces vte ase -- PdSOs-2H2O. .....} 238. 79\red-br. crs deliq....... ...: euaiameeee 
22 sulfide, Serena, oa Ate PASS ie geared ve | 245.46) orm, -ort view «ck cccuveleies cep teeee ere 
23 , Mono-. ..| PdS 138..76]|))br.-bllk, Ecce bs «+ 2 oe 
24 Se Glas oe ate aa EGS ag ay eo oe] LO 824i = Drs... 688 fo.0:6.«occvs, oe OUR 
Palladium com- 
25| plexes: Diamminepal- | [Pd(NHs)2(OH)»]. .| 174.78] micr.-cr. yel............. 0.000 eee 
ladium (II) hydroxide 
26| Dichlorodiamminepal- | [Pd(NHs)2Cly]..... 211. 68! tetr. yel x sevuck.: «2 see ee 
ladium (II), trans- (or 
3S 
27| Tetramminepalladium | [Pd(NHs)s]Clo-H2O | 263.76] tetrag. col........0.. 00... c eee eee 
(II) chloride 
28| Phospham........... PNSH occ Whee 80 O4tiwh:-amMor.. 34% h s.0 occ ce se cee 
29 Eourpbomolyndic | HsPMo1O.s0'rH2O..|....... VOISH Ch ieiia: «natura reree ‘Clarence ne 
ac 
30 = “ HsPM012040-29HeO |2347.91) oct. yel. ii... eee ee eee eee 
31 Epo pone bro- PHABY 5 fcccccs.c€ oe || LAA OF CUD. COL 5 socks ns sco Ae 
mide 
32] chloride TOs51L) cub. col. .nexusan > os. cs See 
33 | iodide... 161.97] tetr. col. deliq 
34 BULLSUO. fied ce wee ti 166.16] cr. col. deliq.............. vce tage 
35 | Phosphoric aces 98.04] col. liq. or rhomb. cr., deliq. ....... 
ortho-.. . 
36 es se oe ee ai 2itgr Our eoO 214.10} hex. pointed pr. col., deliq.......... 
37 MS ee 5 DYTOna cen ae er icate cc cite ok 178.07] col. need. orliq., hyg...........-en 
38 ss ““ meta-....| HPOs 80.03] vitreous col., deliq................ 
39 a oe, BYDO=n soll MOS os boon ak eae AG 2 N07 CrySb «<cac.c ccab ewan cane eee eee 
40 | Phosphorous acid, | Ho(HPOs)......... 82-04! \col.-yell ;deliq..cr.......... chaius Solis 
ortho- . 
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INORGANIC COMPOUNDS (Continued) 





No. 


Sp. gr. or 
density 


1.429° g/l; lq. 
1.147158; s. 
1.426722. 

2.144 g/l; lq. 
1.717183 

11.979; 11.4022 


1.651212 


Melting 
point, °C 


—218.4 


1549.4 
d. 
500 d. 


volat. 


2846 atm. 
subl. 61.8 


Solubility in grams per 100 ml of 




















soiy hea ‘a 
oint. to) ot . 
P wate water Alcohol, acids, ete. 
BAL, Bates ens i. ¥ i. alk. 
‘aA teeta 1. ....... |S. dil. HNOs; i. (NH:)2S 
By ADRS ne ates oe Sadi ECL ralicy 
—183.0 4.899 em?; |2.4650cms;} 2.7825 cm3 ‘al.; s. fus. Ag. 
3.1625 emis|2.30100cm3 
—112 499cm3 | ....... s. alk. solns., oils 
ca. 2540 i, rt, q. re +» hb. HNOs, 
“HeSO:; sl. s. HCl 
REN... i. i. s. HBr 
ho ae ee s. 5 s. HCl, acet. 
Be Re Res Vase v.S s. HCl, acet. 
fo eee i. is s. KCN, NH;O; i, dil. a, 
dered*heat 4sless mdse... s. HF 
d. d. s. HF 
te ee | eet iq | s. KI; i. al., eth., dil. HCi 
Sleek tai 4a Sods Bee erie SeUELN Os 
Bie aS. Vs Pe fo a ea 
mel Rote) rs is sl. s. h. a. 
GA. SARs. i. iki s. a., NH3, NHaCl 
Tote ee yv.sl.s Alb doo. of Slacseae 
eae i. x0 Ss. a., alk. 
Piss taaer BPs V.S d. TINS Seer ee 
oe Je i sl. s. a., aq. reg. 
2 ees 1. le s. HNOs, aq. reg.; i. HCl, 
; (NHs)2S 
ee She 2... li. i. s. aq. reg., (NH:)2S 
PRS Se | V. Ss d. REGS AB RHE Cne Ses we 
SReeht.. 0.304% =] s. d. s. a. (dec.), NH:iOH 
otis or one v.S Ase: aii We RA eR aa ete oy Aes 
tthe Se ae i. d. s. conc. H2SOq; i. a., alk 
Mgt aoe ae a marge.) il/Seral eth 
38.874; subl. | d. eek bth ee ee ere oo 
ca. 30 
subl. EES we SR ae 2 Se Se ee, ae 
80 “ oot Gee s.d.a., alk 
“SFO, 313 ris ee | ae aoe 
d. Ve Seige ll ascogedeesPoll leeare os <jeusraaidistape certs eierasa 
sicecsrlnc ans) SA 709283 d. to v.s. al., eth. 
HsPOx sha 
aeescremin, to d. to * |s, al.; i, lig. COs 
H3POx 
d. 100 86 duslys i> 30, |S. r eee aee rn 
to HsPOs 
+ HPO; 
d. 200 309° 69440 s. al. 











483 


PHYSICAL CONSTANTS OF 

















No. Name Formula 
Phosphorous acid, 
1 PYLO~ sy HaPaOee na. sees 
2 a Smermetaq | be Oas cl. ss oe ete 
3 s “ hypo-. .| H(H2PO») 
4| Phosphorus, yellow...| Ps..... 
5 - 5 Ted etree Ee 
6 eS , Violet Pan 
7 ne ser ohn Wee Akerman a waad 
8 bromide, tri-........... fo) ee, ae | 
9 a entass sear PBipiraes sce eene 
10| bromide Kinonol) chlo- | PBrCls 
ride, tetra- 
i bromide (di-) chloride, | PBreCls........... 
tri- 
12] bromide (hepta-) chlo- | PBr7Cle........... 
ride, di- 
13| bromide (octa-) chlo- | PBrsCls........... 
ride, tri- 
14 bromide (di-) fluoride, PBraltga.... os ecer 
tri- 
15 ES nitriaa es A Se pat eee 
16 “sulfide PassBriwe See ne hee 
#7| chloride, di-........... Pal (or Pe ee! 
18 Raeeeee Sok ee eo 3. . 
19 AF sENeNTARE A tcc IP Clseerets oe ee 
20} chloride (di-) fluoride, tri-| PCleFs............ 
21 chloride (tri-) iodide, di- | PClsIz............ 
22 “ (di-) nitride....} (PNCle)s.......... 
23 Pee ale BT sae MGHSKOID)) C3. oe does 
24 my ss SCP NCla) seca: chen 
25 oa oe fe (ENGb)ers-eteoe 
26| chloridenitride......... PEN Cloyeeee ater 
OTe GYAN gece as ae oe P(CN) ai Sassen 
98: flworide, tri=.,....:....- PES tens Sonepat 
29 Smmupentaa: cist sac PBA Sac sic cntoe 
30'}| iodide, di-............. Polae tere cn Seer 
31 iodide, tri-..... "| PTaek 
32 | * CCS ee Gaea ae EG sch areas ae 
Sol umitrides. jas cape ssc «| PeNSsics.. ope eas 
34\' oxide, tri-......... ese Boe (or) PsOs) ee 
35 | Be Cincy. ie eee ee PoOa., dcfdeedan ts: 5 
36 “ | pent- (phosphorie | P205 (or PsOi0) 
anhydride) 
37 oxybromide.......4--.¢ IROBre ssa eee 
38 “*** ‘chloride, di- | POBrCle.......... 
39)| oxychloride.......2...: POO snes. se sss 
40 BM ee fect nao P2O3Cls 
41]  oxydibromide chloride..| POBreCl.......... 
42]  oxyfluoride............ Olgee ee. chee 
431 oxyiodide PeOslexcers vedas 














Crystalline form, color and index 
of refraction 


Heed | o..005.0, seeeeee eee ee 


col. oily liq. or deliq. er............ 
cub. col.-yelsh. wax-like solid, 2.144. 


cub. redsh.-br. or amor. red br. powd. 
(mixt. of col. and violet?) 

monocl. Wiss, .: . ada Joe ; 

bikeincombust....-. cet eeeeee , 

col. fum. liq., 1.69726-6.......... 3 


GOL RAST. ban oot See ee 
brich. Orange,,.t.ss:-.s,++,«kiner toe era amet 
hex. red., delig.c..,...1).steab eee 
or. sld 
BINOL: Wiisncch. soso e cae AD rind 
monocl. col. or wh. powd., deliq..... 


rhomb;:col., Geliqus 3... os <i.to dee 
monocl. or wh. powd., v. deliq...... 


Ol. Dl scsqaekemes fees ae eee 
table or liqgepeencnit: 32 Soha ree ae, 
col. fum. liq., 146024. PPE eae Fs 
col. fuming liq See aoe. { Se 











INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 












































No. Sp. gr. or Melting Boiling 
density point, °C point, °C oes. ca Alcohol, acids, etc. 
Te tesexs ates .is ac 38 d. 130 d. esceidiclee: ||! Fetace,: Cetra. 
DARA wis ncrewacicteh teers ee OSIM (REL NO 2 = 22 d. OPA fb sic.0:2 | Reve puis ee ee 
3 | 1.49319 26.5 d. b v.s v. s. al., eth. 
4| 1.82 44.1; ign. 34 | 280 000315 sl. s 0.3 al., 88019 CSs, s. bz., 
NHs3, “alk, eth., ‘chi. 
5 | 2.20 59048 atm. ign.>200; |i. (v. sl. |i. s. abs. al.; i. CSe, ‘eth., NH3 
280 8.) 
6 | 2.36 BOS et | OBER oy ee | ane i. a., org. solv. 
CUP 2 Olean ek hb | lc ee RN Pcs Mkt ace IMM gore 0 i. CSs, c. H2SOs 
8 | 2.85215 —40 172.9 CO RGAE eee d. al.; s. eth., chl., CSs, 
CCl 
OS Pee F pckctarite rarane <100d 106d CR ym k=, beck Sea s. CSe, CCla, bz. 
Ny i Pee ee ee eee 0 A oe GMT tO ees |e ee se 
RY | Ot or 351d. + Dw ee Beek. ays pitt PAPI, Seis’. Perce see ere, agate 
Dei erect sccsectiisns, || HOt entrers. (| Mec Miers! Pucys ee ERR es s. PCls, PCls 
DOW hye lettin te rt DOr T shew eer, BTS, Ae Ter O.. preeeteet .22 
Daa yee prt cece: —20 d. 15 egw tikes: .t d. glass 
LBS eerctnetet tein. tcerete 190 subljt50ivac.)i. sf) ne s. eth.; sl. s. CSe, chl. 
LOY lq 22262" NW cas wee! d. dit. BREE... s. CS2, eth. 
(UG) SR neers er —28 180 Mabe eal lisapm cnt epee ie ehasioe once ocean fee 
18 | 1.57421 —91, 75.5749 5 d. s. eth., bz., chl., CS:, CCl 
(— i. 8) 
19 } g. 4.65295 g/1 166. 2 (press) | subl. 162 gee) Weel: d. a.;'s. CCl4, C82 
Zs Seaenoeeecneml (Rost GREE Eat fas 4, Ue (oe eae cea Pera ec chtestces eiras A GiceRs Nae aes 
DUR een ohhh a ee | A, POP. i. dr ted Ae ees s. C82 
22 | 1.98 114 256.5 ny d. s. al., eth., chl., CS, bz., 
ac. a. 
23 | 2.18 123.5 SPIT T Ud mel WAS Cael” .° "5 Dama th eet op Sees oer MI pr 
7 Ne des reer 41 i lle CI Len ie Atal (ssP he ir Wik a erate le Hen eacemS Pie 
polymer 
>250 
ZOU re crccsceisis co iteie 90 ae eee Be | eter p-melMnvemess, Sony ieee AVE IcNen Seta w viele. Seyels 
polymer. 
>250 
BOMa tas S icles ic sie 237.5 DOL = ZO bie) | > [lS ere ey SO Ss fe Meer Meal cl acs acta 
DUA Lee ec ces tars sub MSO) el Une ataeca (ce armel Wrest oe rere vy. s. eth.; sl. s. h. bz 
28 | 3.907 g/l —160 —95 fc Oe ks tr d. alk.; s. al. 
29 | 5.805 g/l —93.7 —84.5 ave pt lea atest un., (i eee ee ee Sorszas 
SOW Se citcisiesv stress 124.5 d. COE had aasintad thyettt bare s. CS2 
SlilGesisese nsceee 61 d. d. d. v.s. CSe 
C74), eRe eee 75 5a eG aed St Ri et re nk Et s. CSe 
BES | Ph) DE ate mE Sly eh setae d. 800 i. vy. sl.s.d. | i. any solv. 
34 | 2.13521 23.8 173 d. to d. s. CSe, eth., chl., bz. 
H3POs 
35 | 2.5423 >100 subl. 180 v. s. to DE be oe ee eee cess ace ee 
H3PO3 ; 
36 | 2.39 563 subl. 347 to d. s. H2SOu; i. acet., NH 
H3P0O, 
37 | 2.822 56 193 0 dhol} okay eas s. H2S04, C82, eth., bz.,chl- 
38 | Iq. 210414 13 137.6 hs at Te aces “ill i tava ie leo Reeetem es Latte 
39 | 1.675 2 105.3 d. d d..al., a 
40 | Iq. 1.587 <—50 212 agen A RR ee, 3-2 5, ee. ocd 
41 | lq. 2.4550 30 165 0 lal eal oe RIG irr boc Cnet s aed 
42 | 4.69 g/l —68 —39.8 (Soh ll Rae ach eta d. al. 
43) b ser. correo. 140 d. frp dae | tates oY s. al., eth 
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No Name locus) Mol. Crystalline form, color and index 
| a wt. of refraction 
Phosphorus 

il Oxynlirides =e PON Reus. conte 61203 )amors-wht es ab accross 

9| oxysulfides 7 ........: PiO6Se. «sinc chr oe $48°39)\tetri, deliq ae. fey oan a2 See eee 

3 selenide, sub-.......... PsSe. 203.04! dk. yel. liq. (exist. quest.).........- 

4 ep MAONOS Mee es cere PSe. 141.00 

Ot aie he) BAP eee PASeguee ice reine 360.96 

6 a ’ tine cee P2Ses. 298 .92 

7 Stabe pentasseninn.c PoSerine. es. abices 456.84 

Sil: -sulfidenbrix sence etal eae Rais, otis ates 220.26 

9 rm ane eee (or P2Ss).. 316.44 
10 “, hepta- HRS eee cee 348250 \bayelsickiees bon pence eee eae 
11 Stage im semcmicene tO Pe (or PS»). :.... 285 ..42\yels need... oohccs esieus = peste 
12 “| penta-...........| PeSs (or PaSio)..... 222.34) gray-yel. cr. deliq.........-.-.-.-- 
18)|_ “thiocyanate. <.0.... 465 ME (OON)3..-.675... 205 (251 Rae o...+..49 Mb o ase tee eee 
14| Phosphoryl amide | PO(NH»)s......... 95;,09) amor), WH... 200-2 eees eee eee 

(triamidophosphoric 
acid) 
15 Fuosphe tupesticn HsPW12040°14H20 . 13133 .31! tricl. yel.-grn. cr............-.-+-- 
ac 

16 my fe) AePWisOs0'24HoO .|8818c47) trigse .... cee — cee lee eee 
17| Platinum............ 1S «See ee ne 195..23 is sily. metal 

18| arsenide (sperrylite)....} PtAse. 345.05] cub. tin wh 

19| bromide, di- (ous)...... | PtBre. 355206) Tore. cs =< eerie oo eee es 
20 Ss) jitetra="(ie) hae 5U42801 dic. bre Gaines ns.0ise FR ene 
21 chloride, di- (ous)... ... 266.14) olivie-enntysseer ocean 
22 SE io. 5 Bhiet ate cael 301...60| ernsh.—blk. Rew). a0 
23 ss tetra- (ic)... .. 38706) brsered Otic.’ sicwce ouisinee eee 
24 a 3 a Ce 497,14) monoel. red. J.b-:r- 512 ci = steers 
25 cyanide (ous).......... 247.27 vel-ibr. Creare ceo soe eee eee 
26 fluoride, di- (ous)....... 233223) yelsh.-grntes-5)..--) ==: aeehen ener 
27 co) tetra=i(00) eee 271.23) deep ret fused mass or yel.-lt. br 

er., deliq 
28} hydroxide (ous)........ Pt(OH)ose. ne Dy AECL NI Cae een Sper tinis ad onc 200% 
29 ARO irs. : a PABELOM sae 265),.28)|: Sc, ci-svees Cchosstedssmieretshe Seater eke eet nee 
30 iodide, di-)(OUS) eee Ti wane 5.2 | 440007) DIK A occas ioe nse ee 
31 , tetra- (ic)....... Ptlay. 702591ilamor. briion, bik: Cr. .).. 2.15 
32 oxide, mon- (ous)....... RtO Rese. fetes 211-93) wits Dieter. cot. ole «cee eee eee 
33 He a Be eee PtO-2H20 DAT 2B ot scrsncvemaceredee co ois\ais el sett or eet een 
34 Sey A(QUSHIC) 5. toda sOe.... 649269] bikes... tbacts Sonn etice eet 
35 oe BESTS EIS, ot a=, te PtsOs-choO shar silos 2 es DY hence ccuest oo Cree creat ema 
36 Se eNO overs <con e PEOg ee ere tk 297.23) Dikccatees ot ete rotee ser EGE eee 
37 SIE SC et eae PEOs He Omyee ts 5 [1245,025) bikceh See ee he cmegee ee eer 
38 BS eeeee eet PtO2-2H20 (or P= 263.26) vel. br.-n0s@mi5.------ ++ sere eee 
(saa hydroxide) (OH)s 
39 oxide, d li- Ge) +: eee PtOs- 3120 BM aye 281.28! ochre: ace eee eecaass ce ete 
40) | 0 ea eere as PtO2-4H20 (or 299.29) yel. need 
(hydroxyplatinic acid) | H»Pt(OH)s) 

At’| oxides tri- keer PtOsees.. ender ene 243.23) rdsh.-brn. Powd.....-<s.j08----e a= 
42 pyrophosphate.........| PtP2Q7.....:..... SOOG20l gri.-\elorr tara «+e eee eee 
43 sulfate... eeeE Reo Pi SOs -4H20..... 459.41 he Dl re cen bs os aa ee 
44| sulfide, mono- (ous)...../ PtS...... aise sain DOT 200) Plice. cc ee oars os fe eee 
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| Solubility in grams per 100 ml of 
No BB. gr. or stage ae. a =, 
ensity point, ° point, ° 0 ot . 
ater water Alcohol, acids, etc. 
1 | oe lized heat, «sil $55: Sobek << i rz 16a; alk. 
A ae 102 295 ids = lipees =. 50 CS2 
Pil eae ae aaa ie —12 ign ie rabies ir s. CS2; i. al., eth. 
: aes papi Lares dm al eee v.s. CSp; sl. s. eth.; i. al 
8 Teper go pe F Bee Ad eae 8. KOH; i. CS. to 1 
Sores & F 61. to. bs side He Ps oS. 431. CSe2 
8 | 2.03 172.5 407.5 i. | d. 60 CS2; s. bz., PCls, HNOs; 
i. HCl, HeSOs 
tae ee ae eee 290 490 PR be hemee s.al., eth,;alk.; v. sl. s. CS2 
a0 2.1917 ae a Reo | Lie ae, ee sl. . C82; i. most solv. 
SB AGO Io 10.5 SRST ISS oe oe Na Bla Sa Coe 
12 | 2.03 276 514 te shed 0.22 CS»; s. alk. 
13 | 1.62515 ca. —4 265 | d. Rew ngse s. al., eth., C82, bz. 
Te ae Ge ee ae Te ee ae i. \i. s. al.; i. a. 
| eee S| ce ae ee er Sys of Bie es. « s. al., eth 
| 
Lit) (ERE ena ores oes 8D be a Dabblted eas.) at, ee LS See ae, Oe ee 
17.| 21.45 1773.5 4300 i. r. es aq. reg., fus. alk. 
18 | 10.602 >8s00 d. ond. i. 
19 | 6.65 d. 250 HBr, KBr, Br aq. 
20 | 5.69 d. 180 y. s. al., eth., HBr 
21 | 5.8711 (6.05) d. 581 E s. HCl, NHsOH; sl. s. 
, it NHs; i. al., eth. 
22 | 5.2562 S35 Mee cme! bee MOREE. isl. s. Ss. ae s. cone. HCl; s. h. 
23 Seeet <iehts 2-48 AsS20 td bas eee. tok ly.s Vv. 5. s. aoel.s sl. s. al., NH3; 
i. et 
24 | 2.43 (8HsO) — Ho 1000s bay. pee. & 3 V.s Vv. 8. s. al., eth. 
om a Ser ante Dea a Bl Bae A i. i. s. KCN; i. a., alk., al. 
Een | \erneterreets 31 bars 7 ae i. i. Boe oss ckpe aa eae 
(|, reas et 6 dust onsale eee; |s.d. Y. 8. s.a., alk 
ON Mc dna She ode « CC near a Fee rs ji. i. HBr, alk.; i. 
A Paint . 1 “E80, "dil. HNOs 
Nc he IE —2H20, ee, aie |. . apis i. Ss. cone. a. 
30 | 6.4 d. 300-350 Geer es i. i. s. HI; sl. s. NaeSOs; i. a 
31 | 6.064% d2370 . \ piliiee seas Fs said: feifae foc ere alk., acet., HI, KI, 
3 
32 | 14.915 d. 550 1 eee i. it s. HCl, H2SO3; i. a., aq. 
reg. 
CE HRS eee een | Me? Sahn eh Pe eee ae eee | ees Se eee s. cone. Heh, H2SOs, HNO; 
(2 4 eh eee a fi ata mee. if ‘aie te, Sa ye pene: ste gre. ee 1. a., aq. 
3] Ma ee gee PO ee ee ae i. s. conc. H:80s, caust. alk. 
Hi ee ASD seem Ht: ee « i. i. a., aq. reg. 
Gh Nees reeset |. + eect eae eeet |p heen? Se bas i. sl. s. ae: 1s,AG. 2s, AQ- 
reg., 
BSI REE cere ae — HO 1001]\ bros ssc Osc i. 1s s. HCl, aq. reg., KOH 
OOH. c<3- ose Ce ee AEs ee i. i. HCl, aq. reg. 
7A ft 948, pee pe ena 1; ret ee i. Sas dil. caust. alk. 
AVNER _.. oxa.e et. hn telnet... Ak | eee. sO. H2S0;; sl. s. HNOs, 
2804 
42 | 4.85 2600; Boel bet A552... Eee Cb Oe Gao ee eee 
Bi eta cresvap sinys la, Nee a ee A, S. d. s. a., al., eth. 
44 | 8.847 d.. — iaaiia PE Ree. rs is se (NH,)28; Lek ct kc. 





PHYSICAL CONSTANTS OF 






































No Name onmuls Mol. Crystalline form, color and index 
: wt. of refraction 
Platinum 
1 sulfide, sesqui- EE Soc ces to oe ee ea aeoael Ee. a sie’ ee 
2 » di- (ie) esos: PiSehs sss... 2.5. </| 269535) bile, Ls ors Bik. crs 
Platinum com- 
plexes: 
3 Tetrammineplatinum (Pt(NHs)4]Cle-H20.| 352.29) tetrag. col., 1.672, 1.667........... 
(II) chloride 
4 Tetrammineplatinum [Pt(NHs)a]PtCly. ..| 600.42] tetrag. grn. or red................. 
(II) chloroplatinite 
(Magnus’ salt) 
5 Tetrachlorodiammine- | [Pt(NHs3)2Cly]. . 371.12) rhomb. or hex. pl. or need. or.-yel... 
platinum (IV), cis- 
6| Tetrachlorodiammine- | [Pt(NHs)2Cla].....| 371.12} oct. or quad. yel. pl............... 
platinum (IV), trans- 
7| Plumbous, Plumbic| See Lead ee cece cee ce cece eceeeess 
8| Potassium........... K 39.10) cub. silv. metal.........).).).8e. 
9\| acetate. -eewee 8.) 02) KO2oHsOe0 0.4.00 98.14] lust. wh. powd., deliq............. 
10 mS BOG 6 sores brie KC2H302-HC2H302} 158.19] need. or pl....................... 
11 acetylsalicylate......... KCoH704-2H0O) 4...) 2540981 |. pe ee | 
12 aluminate. on... 0%4- <66 KAI02-14H20..... 125:.09)| colores, | ci... csi, ee 
13 aluminum borate, basic. | K(Al0)2(BO2)3....| 253.50 a en 1 6935 3: sce. eae eee 
14 sf sulfate (kali- | KAl(SO«)2°12H2O. .| 474.38] cub. or monocl. col., 1.4562; 1.430, 
nite) 1.452, 1.458 
15 amide (potassamide)....| KNHe............ 55.12) col.-wh. or yel.-grn...............- 
16| ammonium tartrate... .. KNHsCsHy0e..... 205 21'|hwh) crs powd).e=. s.4-eeeon re eee 
17| pyroantimonate, di-H.. .| KeH2Sb207-4H20. .} 507.79] gran., i cr. powd.. See 
18 metaantimonate........ KSbOgkloO Maes |pereen whi DOW oa 58s. osciels trace 
19| antimony tartrate (tar- iicanbs ‘eel: 1.620, 1.636, 1.638..... 
tar emetic) 
20} argentocyanide......... Ol euby-cols Ai E sc. eee eee 
21 orthoarsenate........... K3As0O. ; bol, delice need... 
22 . , mono-H RL ColCE mye ateceee ee 
23 Cy 7 dic... .. i bate ae 1.567, 151839 See 
24 orthoarsenite........... - “90 (Gols:needs.,.a¢8 <5. ee 
25 metaarsenite........... KAS Osh cist ncae O01} whe powd.; hyga.....ss. eee 
26 “ ec) a KE CAsOs)2"HoOt asi 2700410 oa ee ae ee ee 
27 auraten. cn aeeee wed... KAu02-3H20 (or $22';34) liyell-need'=. b.c2i..ccetnee eee 
fe) 
28 |e Praideee tee eee te dodo ION 5 coe Sess S112 (Colzegey. Re seen th oc ee 
29} benzoate,....0.05..... | KC: 3H20. 214526 cwhe crs DOWG.s «ee eee ee 
30 diborane (diboranide)...| KoBoHs........... 105.88} wh. cube Of, 1.493. 5cnce eee 
31 dihydroxy-...| KeBeHsO2......... 13788] (Gols cubical corse. ances eee eae 
32 pentaborane (penta- KoBpHos ces cess 141236\;whepowd asa! <2 cases seen eee 
boranide) 
33 metaborate............ KBOz (or KoB20x).} 81.92] monocl. col...................-.-- 
34] tetraborate.............] KeBs075H20...... 323.55] monocl. or hex. pr.............-... 
35 pentaborates 22.254... | KBEOss. 0.020. 221220) Colltsjacncee abalone 2 ehh ee ee 
36| perborate..............}] KBO3:3H20. 10692) Whi wc niieciee casein tesco erie e eens 
24 borotartrate (sol. cream | KCsH4BO;(?).... . 2137-99] whs (Cres POWs sana. salen eee 
of tartar) : 
38) ‘bromsate® ee eto cl BrOsesioce dae..s. 1672OU) trig colMeen T1250 58s ic enteceeee 
9|= ‘bromideseereyy aap er OB rrr eetstelt neo s 119.01] cub. col. sl. hyg., 1.559............ 
40 bromoaurate Re fet KAuBrag tos) d5:- 555.96} rhomb. red-br 
41 .| KAuBra-2H20..... 591.99] vit. er. monocl 
42 bromoiodide, tdi. KD rey eect ue 325.85] rhomb 








INORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 















































No. Sp. gr. or Melting Boiling 
density point, °C point, °C oe get Alcohol, acids, ete. 
| 
1} 5.52 Cos, itt died; HES SEE A: i, ji. slowly s. aq. reg.; 
2) 7.22 d. 225-250 hapten det tape ir i. s. HCl, HNOs; i. tity. 
3 | 2.737 250s ete, Aah tee ae.) esre silage’ [egeesatepeecen wet fs 
—H.0, 100 
4) <41 Oe eit Mees pe Sleise SIS Bem Wises: Rie be eee cr 
jhe BAO ge sik a eee Js eect: raat tall piceaeenn 4+ 
6/ 3.3 ZOO-21 6. ail, Hee. que 4. WS .e32 Pe eee 
(| | eel | Se one ae eee Fe eee 2 Oe ee Ee oe Se, ern ance ene ee 
8 0.8629; 0.83% 62.3 760 d. to d. d. al.;s. a., Hg, NH; 
KOH+ 
9| 1.8 Dy Imoge cpene |, pe hee ae A 253%; | 4922 | 33 al. i. eth, 
11 | ides oem 148 
DEW oa a. eet 65 
TA3() Selatan | bt <i telcaer ton 
13 | 3.415 <1800 
14] 1.75 92 (84.5) 
EY |W deealeeresetaes epaeenene 335 
RU etc eee Mes Meth te: 
|i | See ae [a een rate ls. 
BB gece ee Mec sPiresile tat ete se i. sl. s. s. h. KOH; i. al., CS2 
19 | 2.607 —43H20, 100} .......... 5.268-7 35.7100 | i. al.; 6.67% glyc. 
ig ek er eee | ae es 2520 100 | 4, 85%Galsiva. 
221 Lie sre Se nea ccna ||" Sane eriesenahenm | ial peepee te 18.87 v. Ss. 4al. 
V4 | (OS ay Sea (ES Soe eee MR te ae 18.866 S. 1. al. 
23 | 2.867 BOS LT hl ily 1819 ER h. 196 Vv. S. i. al. 
203) C 2) Reena | eae | eee eee eae eae V. 8. beste Se - - ph Seaals 
227) | ORE Ree || Sierras |i Pemeenaee 1s ls | 
73) | ESC Om See eee Car PALS Tae ae ae Bo hE: < 
27 | he Me Near ds Jeee aly thy 1G -EES s id 
ZBiZ0L «ing dad! bey ih 1ee BEE +. s s. 
2H | Ry ee ne O, 110 | d. 522 112190 
30 | 1.18 300! d. daar) \Pigthaes... 
Sligo — Nd.=>Ke eile tag. Gre. | . Saree gfCRPRAE:: ; 
UAW eee st Ne <b elie Ley eee E d. d. 
Beil) ss acesecce 47 —pO ten Ailey teh. ome. EW 7130 Tees aaa (Tie gpaptrlmemgrlannay see 
34 | (anh.) 1.74 rr er ere rye 26.730 Wiss fat eeethascen tie. ae 
= lee hehabedeihee - 730 i ie sat. ry pa (53 a ene meena aie) | 
Bil seek... dee MeRes- kecoran |18-568- | 1208; Flecaed | liv al, eth. 
: 2.1515 
STU L882 | i eines dere dy SARE. Ss Ms Bs of MEE So 15. al., eth., chl. 
38 | 3.2775 CRY Ir WE (Am | eee ns 3.19; 49.7510 | sl.s. al.; i. acet. 
13.340 
39 | 2.75% 730 1380 (1435) | 53.48° 102100 05 al.; s. glye.; sl. s. 
eth. 
Ot Oe ee Men ey. dle 22-8728 + sls:f. Sees - s. al. 
BI ence een n Nn ome SES. SRS 19.55 20487 d. eth.; sl. al., KBr 
|S a aaa 60 d. 180 Cs i eg | ae a ee, Se ae eee 





PHYSICAL CONSTANTS OF 
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wo wm NID OUR WD 





Name 


Potassium 


bromoplatinate........ 
bromoplatinite peiopteen 
cacodylate..........+6 
cadmicyanide......... 
cadmium iodide....... 
calcium chloride (chloro- 


calcite) 


zite, syngenite) 


d-camphorate......... 
carbonate MORO P REO 
‘ 


chloride (sylvite)...... 
hypochlorite.......... 


chloroaquoruthenite, 
penta- 


chloroaurate.......... 
4“ 


chlorochromate (Peli- 


got’s salt) 


chlorohydroxyruthenate, 


penta- 


chloroiodite........... 


chloronitrosoruthenate, 


penta- 


chloroésmate.......... 
chloroésmite.......... 
chloropalladate........ 
chloropalladite........ 
chloroplatinate........ 
chloroplatinite........ 


chlororhodite, penta-.. 
, hexa-.. 


chlororuthenate....... 


chlorostannate. . 
chlorotellurate. 


chromate ee 
dichromate........... 


peroxychromate 


chromicyanide..... ene 


chromium chromate, 
basic 


chromium sulfate (ic)... 


citrate era otekatoatetatn sleeker 
» Monobasic..... 


magnesium sul- 
fate (krugite). 

magnesium sul- 
fate (polyhalite) 
se sulfate (kalus- 





Formula 


KaCoMe(SO.e 
Fete Ouu: 
K2Ca(SOx)2-H20... 
te ; 


KAuCh.. ae 
KAuChs 2H120.. fics 
KCICrOs. . a 


GOO oacen adic 


i are sisi 





Ia0e0s 2Cr(OH)- 
KCr(S8O4)2-12H20. . 


K3CcsHs07-H20. . 
KH2CsH507 


cobalt carbonate, acid | KHCO3-CoCOs- 
4H20 


(ous) 





490 


Mol. Crystalline form, color and index 
wt. of refraction 


wh.-yelsh. ee powd., deliq.......... 
cub. B 1.5 


tri., wh., 1.548, 1.562, 1.567 
monocl., 1.500, 1.517, 1.518........ 


need. clusters, hygr. 4. ssscnteee 
monocls cols hyg).s... seek eee 
rhom 


gray-red.), te os er 
monocl. ae 1.409, 1.517, 1.524..... 
mhombi;coll. == -esncass ace 





cub. col., 1.490.......... APF 5 
in! soln only; Jc - osc a oe eee 
TOSONPrISMAS' see «see eee 


monoelayelacsaewh. icin. eee 
rhomb pli wyelles: 25 eae 
monoel. redid. tciein, eee 


brnared iors se, .'..3csoclen eee 
rhomb. yel. 


cubic, blk... 
rhomb. dk. 





cu ve LAs A eee enc bis cs 


pale yel. "octahedral............... 
rhomb, Vel. BLE 74. eeetcnreaee 
monocl, or tricl. red..........-..:- 
cub. br.-re 
rhomb. yel 
vit.-br. amor. powd..........+.- 





cub, oct., red or grn., 1.4814........ 


wh. cr. powd. 
Pose need Avg, .tajss.t cacao oe 








INORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 





























No Sp. gr. or Melting Boiling 
density point, °C point, °C Geld. ae Alcohol, acids, etc. 
1 | 4.6624 200 re ee a 2.0220 19100 i, al, 
PAT asctste satel P Aeee SUOEe,  e T Va 8s vi 6. | © UT. Re eee. 
Dl eres ssere scistens = HO vas, Ili esses tee V.S. WS Wu Mhascsisceiaie.c.0/e: ere lees 
| ROR TGA ORT | ORS Reon ell |e accra Oe ill eel a4 2 ae sl. s. al.; i. eth. 
L599) Oe ee ee seen | sae oe 33 ~ | 100100 sl. s. al. 
GI ScsbOy" 9 PP eee lhe hs COPEe Wea les Sipe 137 OME cee s.a., al., eth. 
7/8 | Cece a eer (hy TARR Roa an oath Oe Ce tan Ren ORCA Se ee ae mR 
£3}| | YAEL A Att Ace ae Ht ee eae | ao oes A A Rr ee Oe a 
Oba coca ote 4k st he, tp mM Pet em Lill eee tA, bos.% SE a ele rala RERUNS, Ut, 
10 | 2.60 LOO L Some ATES EY. 0.25 d. 8.2.51. al. 
Bet eset cic tte =bHsO, 1107) ene. DOO tees... s. al. 
12 | 2.42819 891 d. 11220 156100 i. al., acet 
Sil erceet stato: arsiui ats Am Rte eee SER hes 146.9 SOROS rae Peery... 4 Se 
ae 048) t ee My itie cone lBetee corti 129.4 268.3109 |i. conc. NH4OH, al, 
153) 2:17 de 100-2000) RRS... 22.4 | 6080 i, all. 
AGU eae els. eee 200-3002 Pah Ree al... ene ACT PSA, cia |) ayelerctottoiebe Sarntretere acs sree 
7a iiegetetostaiha ters expe beets |p tee BEE. exp; Osi d. al. 
18 | 2.32 368.4 d. 400 7.120 57100 0.83 al.; s. alk. 
19 | 2.5210 GLOEE LOS Freee cio 0.759 21,8100 i. al., eth, 
(525-30) J 
20 | 1.984 776 subl. 1500 | 34.720 | 56.7100 |sl.s. al.;s. alk., eth.,‘glyc, 
Ore ROBE ROB Gane Rak lie esc ee v.S. Vat Mie | aoc Shean Amo e.| 
DON ere bolhtanate —H5OF200W) (ee ies tn. 8. Ss. sl. s. al. 
VE We Se RAG oRaH ot EY alee AS ee a 61.820 80.260 s. 2.3 25 al. 
DAN ae sessheveissstelecte RR Tee MAR eee ecolore S. 8. s. al., eth, 
25 | 2.497 ee A ee ee FSP5s rei he 2 ag 8. a. 
PE 8.2 = ae de MU TO POH LG lev s..d. d. i. al. 
27 | 1.76% CD Ce eee di. taal WBA &.... d. eth. 
28 | 3.546 GR eres yey eRe Le 1.2519 6.67 i, al., KCl. NHiOH 
2OgM Gr Ciel nee hres Ser O eo ih ERY 12% 8080 i, al, 
BO ree nas Ce Ree (Re secu EE. an an a sl. s. S. s. dil. HCl; i. al. 
Sa | ete cebatogelete's totale —3H20, 150] .......... VecSeve-., Sulddt a0. s. al.; i. eth. 
32 | 2.738 dy) ne oe PC SAR sl.s.d. | d. sl. s. HCl; i. al. 
33 | 2.67 Go 305. 08 Aca. ceaetns S. Vv. S. s. KCl, NHsO8; i. al. 
B4 | 3.49974 E1250) ve Ci ER Sheet 0.4812 5.22100 1 al., eth. 
35 | 3.30 i= gh MEN? AA SAY BREST -. 0.9316 5.3100 
e(ill Bat 3S oneoon ieee ele oti ee, Eee be sl. 8. d. 
37 | 3.291 die TOE? ally LR BER hs, +) «pe WD ree ceo 
1 [ert es aint De PE AF ND SER he sak PIE sie ee ss a 
rt) 297 aC the ee Soe Ae teed ae s. st 
BOM Feaahe tate laterato nee RNG EE d. d. 
41 | 2.73218 roe lindend|s Ty eb 62.920 79.2100 
42 | 2.69 tr. 2.36; 398 | d. 500 4.90 102100 
Ast ER eh Ree Reha an OFM Pi AES Rd CURA PERG RL 2 ie 
rb ey fi CM ORV, GPR Se We ee a 30-925 is. | nlad es 
45 | 2.2814 SOOM Reo 41h RG ee NN Be, 
46 | 1.83 89 isa 24.39% | 50 
0 
47 | 1.98 2302007 Bild BOE. 16715 199.731 
8 De taped cave cfarsschs~j||basleragurse sete wats Weer nstareeers Se ca) riots ee 
BON ee eetsteteratas fore: OE EOE PRE PES CES eran ey Cane 











PHYSICAL CONSTANTS OF 


























Crystalline form, color and index 
of refraction 














No. Name Formula Mal. 
wt. 
Potassium 
1 cobalticyanide......... KsCo(CN)s........ 332.34 
2 cobaltiniirite (Fischer’s | KsCo(NOz)s.......| 452.28 
salt 
3]  cobaltinitrite...........| KsCo(NO2)s-HsO. .| 470.29 
4 >" eeeeeees+++| K3Co(NO2)6-13H20} 479.30 
5| cobalt malonate (ous). ..| KeCo(C3H20,)2....| 341.22 
6| cobaltocyanide......... KaCo(CN)s........ 371.43 
7| cobalt sulfate (ous)..... KsS0s-CoSO4-6H20} 437.35 
8| copper chloride......... KCl-CuCle........| 209.04 
9} cuprocyanide..,....... K3Cu(CN)a....... 284.93 
10\| cyanstexee).c ener OGNEAc Aaa oe 81.11 
il) ‘Gyanidel fects = abs: - IKGNE.: 3: eae 65.11 
12 exanveaate (auri- KAu(CN)s-13H20. | 367.39 
cyanide) 
13 eyapopurite (auro- KAu(CN)e........ 288.33 
cyanide) 
14; cyanodsmite........... Ki0s(CN)63H20. .| 556.74 
15| cyanoplatinite.......... K»Pt(CN)4:3H20. .| 481.54 
16) ethylsalfate:. 4s tee WK CollsOuS 2b 164.22 
17| ferricyanide............| KsFe(CN)s........ 329.24 
18 ferrocyanide........... KyFe(CN)63H20. .| 422.38 
19} fluoberyllate........... ae Sasa ee 163.21 
20}  fluoborate (avogadrite)..| KBFs............ 125.92 
21 fluocolumbate, penta-. .. IeCLOR: H20.. 300.12 
22| fluogermanate..........] KoGeFs........... 264.79 
23 fluomanganite..........| KeMnFs.......... 247.12 
24] fluorescein deriv........ ene as ahs 8 ae 408.47 
25 ROLIGG' Shey, se cle. 2 Kee 58.10 
26 Oe ae nae KF-2H0. . ee. 3 ae 94.13 
27 See ROG Ss sn sis\n. 2 Kibo ees Ee 78.10 
28 ftuosilicate ots SSIS So eee ee 220.25 
29{ fluostannate........... KoSnF¢-H20 328.91 
30| fluosulfonate..... Pear (PRS Os ene wb ok 138.16 
31 fluotellurate, di-..... .| KeTeOsF2:3H20. ..| 345.85 
32] fluotitanate... ye EGIL S COREG, es : 
33 |  fluozirconat .| KeZrFs. . ‘ ; 
34)\| -formatestta7-28 2. =< KCHOs octet e ce ; 
35] gadolinium sulfate... ... ord Gde(SOu)3- | 812.26 
36 gallium sulfate......... One 12H20 .| 517.13 
37| metagermanate.........| KeGeOs. 198.79 
38 digermanate........... Kee. Ose Le 303.39 
39| tetragermanate......... KeGeiOo: - cath ek 512.59 
40 |  glycerophosphate....... HaGeleE One ....-.| 248.30 
41 hydrides asec 2.7 5 ci\|| Keblicwns «,..0 cme pets 40.10 
42)| Jhydroxideseyere ee... ROW 5 56.10 
43 iodate.. Babee ch KhO35..... Sohne 214.02 
44 iodate, acid. foe: ee KIO3-HIO3........ 389.94 
45) owrS neve SPR ees ee KI032HI03....... 565.87 
46|  metaperiodate.......... KIO: 4 eee 230.02 
47 iodide... -See eee ack 1.0) neem 4 be | 166.02 
48 SSubs itr loge erence Lis LE rsp aes dee 419.86 
49 iodoaurate............. Ania... SRS Fe 743.98 
60) -todoiridite....:......--2mieen IKairlgee eons << ak 1071.91} gr 
51 iodoplatinate.......... KePtleosd. oooh hk 1034.94 
52} iron chloride (ic) (ery- | 2KCl-FeCls-H20...| 329.33 
throsiderite) 





| rhomb. col 








pr. yel 


monocl. pr. red, 1.481, 1.487, 1.500. . 
red need 


cub. col., wh. gran., deliq., extr. pois. 


Colijtabl $83) ocd.:.,3,55.0 25 ae eee 


monocl. col.-yel., 8 1.607........... 
rhomb, col, yel., blue fluores., deliq. 
monocl. Whvscave.- 2 eee eee 
monocl. red., 1.566, 1.569, 1.583... . 
monocl. lem. yel., 8 1.577.......... 


hex. wh 
hex, tabsivyel.t..15-....0 cee cee 
yellowish-red OWC..).cccnce eee 
Gub.col.delidik.. 200 ae eee 
monocl. pr. deliq. ....... 39a iee 
cub. 


MONOC] Pr. sels sien: + oe 
short, thick prv.......-..... ge ee 
micros., oct., monocl............48 


monocl. col., 1.466, 1.455........... 
rhomb. col., delig 
CLYSb s..den. cade «nd.n . 755 ee eee 


OLY SO ..\<.0,fiolseis.0:s.5.0\crs «eee 
. to sl. yelsh. mass, hyg.......... 
WhaMeed.nclebu lene. 22 oe eee 


tetre chess, aabiite:.:05--) seceae as 
cub. col. or wh. gran., 1.677........ 
monocl. dk. bl., deliq.............. 
lust. blk. er qajs6..: 030% 505+ Sete 


INORGANIC COMPOUNDS (Continued) 



































i] 
| Solubility in grams per 100 ml of 
Sp. gr. or Melting Boiling | 
density point, °C point, °C Lid Hot Alcohol, acids, ete. 
1.906 ib We oe | Meee ae s. s. i. al. 
Be asta aa Sada d} Were ee ee eae. ace sl. s. sl. s i. al. 
5) SOOO EE Beer Oren Bec onnO nee i. s. d. S. Min. a.; sl. s. ac. a.; 
i, al., eth. 
Nines ze date 200" OR”. 3 0.0897 ~ |sl.s ie ae ‘eth. 
(| 9080 SU ||| Soe) || SSSA res) AA ome NR Se! Se nee ete 
CR FE Ra Petes Ee tes ME cS Sai s. s. i. al., eth 
UC 2A Cie er ee! Ce ee 25.59 CY I i rr oe 
Ca Oe a RN ea | lee rete | ee ee a ee 
Oilexeesoseccs ase dd peer BS GE 3, 5 ad a eee SER bea ee ee ae ee 
10 | 2.04816; 2.0562 | d. 700-900 | .......... ee s. i, al. 
11 | 1.5216 ad We an |) See eee ee Vv. 8: v.8 s. glyc., meth, al.; sl. s. al. 
(601-621) 
UA tee 1D LAO a? Secereey teem 8. v.S s. al, 
37) Boe |) eee Ore 14.3 200 sl. s, al.; i. eth. 
EEE. 5 cain. Ae, WA |: Seer eee sl. s. 8. i, al., eth. 
15 | 2.45516 d. 400-600 | .......... sl. s. Vv. 8. s. al., eth., HoSOs 
16) |-1843 ee 8] oe ccnaca eae «5 Bare oh NW ds. s. al. 
17 | 1.89417 ae es Piece kee 334 77.510 s. acet.; i. al. 
18 | 1.8517 —3H20, 70 |d 27.812 90.6%-3 | s, acet.; i. al., NHs 
LO) NE crs ptatorere « mene ©) |) aasceeuren 220 ty OL ae il core ceuriceen Ot ncm ioe 
20 | 2.498 DIO ATO IN SAR, 2 4420 6.27100 s. al.; sl. s. eth 
7311) toot ORBEA Been |b Semana ie (Ci WEN MR co oo ts Ae 
2 a a See 730 ca. 835 54218 ZENO: = a POPES osc se ssiesnnee oe 
2A |e SOAS GE) OP Aan eer d. 3 s.c. HCl 
ENTREES RTA SR SNE xR ER Die tote ees ee se | cot. 6 Betee ieee Snr are ne 
25 | 2.48 880 1500 92.315 Vv. 8. s. HF, NH3; i. al 
26 | 2.454 AD Mee MAY ES 85. 349.318 V. 8. s. HF; i. al. 
A) ee DOO | ee bela! | pie ian 5 eee 4121 8. s. KC2H30y; i. al 
28 pie (08; cub. mj cermeny lier 0 25 a. 0.12175 | 0.954100 | s, HCl; i. NHsz, al. 
ZO DOGS 0 a - << ob a odin EDR R ares 3.73 33.3100 i. al., NHs 
2) |. Se Se rik SP a OS) b Re ees e A en POR eT ack te cre. 3-0 See ee 
St Seen ere Ali 9 fh IF. Fees 8 A Bly x4 sl. s . HE 
BZN ees 13 cea ee: —H20,32;780) d. 5569; 1.320] 1.2721 s. min. a.; i. NH3 
COANE Se ei SR) Ee RI rd Ne ae see oe .7812 25100 i. NH3 
34 | 1.91 167.5 d. 3318 657% s. al.; i. eth. 
BOTS DUS ce 9 | MEE RNR aE CVS, Jak. 2 «5 Ss. s. s. KoSOx 
36 | 1.895 Ba SURAT Sou | tant SOE tects. . BS 
37 | 3.40215 So AW eee 4.4 S. a. 
38 | 4.31215 S. ban pee ps! Baas 
39 | 4.1221.5 (ee me | a eee Baste 
AD Wore oR Sree ais a: a:s y. 8. vy. Ss. s. al. 
41 | 1.43-.47 d. d. i, CSe, eth., bz. 
42 | 2.044 979; 10715 | 178100 v. s. al,, eth.; i. NHs, 
43 | 3.89 4,740 32.3100 s. KI; i. al., NH3 
ee RG cre EERE 9) 1 fae Be Bed Beso aero 22 
AB | s.4 .thooe wate B16 TR o, onl bats feeeslastadenapese ae 
46 | 3.61815 0.663 8. y.sl.s. KOH 
47 | 3.13 127.5° 208100 14.3 al.; s. NHs; sl. s. eth 
48 | 3.498 ietcreus ||) oe an Bene s. al., 
AGNES, ink sa Wo S302 EA. as 8. dil. soln. KI 
DO) | eauvactrcaos oie Oe, POWDER ule 27. ariatd Viel, (1s) Npsteretetecste i. al. 
51 eae ce eM ere s.. SEL 3 s. s.d. i. al, 
[VAR UE |” HHseApRoee: || Gear orne OB | trcemon amo oeo. | mnemerneo ns Sotoinie staepied 





No. 


SCOOND CP WwWhr 


mt 
Ee wo YN & 


PHYSICAL CONSTANTS OF 
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Name ivomsaylla Mol. Crystalline form, color and index 
wt. of refraction 
Potassium 5 
jron oxalate (ous)...... | KoFe(C2Os)2-2H20.| 346.10] gold need........................ 
ss 61) es eee K¥Fe(C204)2°-24H20 | 316.02) br. cr......... 
“2 Bein estes a2 KsFe(C20:)3°3H20.| 491.24 monocl. grn... 
“sulfate (ous)....... KoSOs-FeSOs-6H20 | 434.25) grn. monocl. pr 
ss eae) KeSO4-Feo(SOx)3- 610.14] monocl., pale yel. grn.............. 
(krausite)| 2H20 
os Cop 1 ae on 8 See KFe(SO4)2°12H20..} 503.25] cub. oct. col. or vit., 1.482......... 
s sulfide:Ge):2 2. 1.8 MoheSo%.. eieeetnts 159.06) purp.,, heX...<.0-i.05- 9 eee 
Naotatecseaievions b> “Pero.s= KC3H;03 2H2O ..}......- col. to yelsh. syrupy liq............ 
lauratersenee ce aa ta <Cy2Ho302......-. 238 40 | AMOP. ...,1... st dos52 neces eeeee 
Oe ACIG? ees aa KCi2H2302- 438.72| wh. wax-like solid................. 
Cy2H2402 
lead chloride (pseudo- | 2KCl-PbCle....... 497 (28) yeletien. digas «apse encase eee 
cotunnite) 
magnesium ees eS aie 256.51} tricl. or rhombic col............... 
acl 4H! 
ce chloride KCl-MgCle-6H20..| 277.88] rhomb. col., deliq., 1.466, 1.475, 1.494 
(carnallite) 
- chloride sul- | K2SOs-MgSOs- 497 .96| col. monoel. 4.5 «As... «1b aaa 
fate (kainite) MgCle6H20 (or |(248.98 
KMgClS03-3H20) 
mnagnesium chromate. . . te 370 | BG|\ tlCce a tose ie wks tos = alos one eee 
2H! 
magnesium sulfate KeSOs-2MgSOz....| 415.01] tetrah., 1.5329..................0. 
(langbeinite) 
« sulfate K2SO0s-MgS0:- 366.70] col., monocl., 1.483, 1.487, 1.490.... 
(leonite)} 4H2O 
4 4 K:S0s-MgsO.- 402.73] monocl. col., 1.461, 1.463, 1.476..... 
(picromerite, schénite) | 6H2O 
malate ease eee esc KeCce.Osegre sc 210.26|ol., viscid mass. .-..-.... Reese) ge 
manganate......... -. KelinOs. - 9.284... 197.19) -rhotab, ‘S754; . = 2-2 ee 
permanganate....... ..| KMnOs 158.03| chomb. purple, w 1.59.............. 
manganese chloride (ous); 4KCl-MnCl....... APA 06) trig, 4 50.5 .012 e210 218 ns 2 
(chloromanganokalite) 
manganese sulfate (ic). .| KMn(SOu.)2"12H20 | 502.34] cub. (oct.,) vit...............-.... 
x seh ae KS0s-2MnSOs....| 476.23] tetrah., rose-red, 1.572............. 
(manganolangbeinite) 
manganicyanide........| KsMn(CN)s....... 328.33] rhomb. red, 1.553, 1.555 (Li), 1.571. 
manganocyanide....... KsMn(CN)6:3H2O.| 421-47] tetr. deep blue................... 
mercuricyanide......... KeHg(CN)s......- 383'°87| Col: 6. POI. . «eee. .ci cole See 
mercury iodide (ic)..... Ki-Heloy sae 620.47) yel., deliq. pric... ...-..-2ee-be eee 
« "tartrate (ous). .| KHgCsHsOs.......| 387.78] wh. cr. powd...........-.2....005 
methionate (methane- | K2CH2Os8e........ 250534\monocl.; Bile539 5.2... Seen eee 
disulfonate) 
methylsulfate. AWA CHO1IS=HeOe - 21c318240\ wh aet)..qtce Serious techie a et 
molybdate.... a KoMoOd. ., 505.4. 238 14\-wh.,deliq. powd.....-- 4a. eBoee ame 
Ge es ec ih ee KeMo0s:5H20..... 3283221 wh: deliq: powd......... pees t aa 
myristate, acid......... pe 494.82] wh. wax-like solid.. .............. 
14028U2 
pe got KoCioHsOc82-2H20.} 400.49] monocl., 1.485, 1.659, 1.697........ 
onate 
nickelocyanide......... KeNi(CN):-H2O...| 258.97] monocl. er. or powd., red-yel....... 
nickel sulfate.......... KSOs-NiSOz:6H20} 437.10) monocl. bl.. 1.484. 1.492, 1.505...... 
nitrate (saltpeter)...... KNOs: 27S eoes..s 101.10) rhomb. or trig. col., 1.335, 1.5056, 
1.5064 
METIdE sn gc.o se ne HSIN 0.0, 2)taeyate 131-30|(grnsh. bik: Jcce.... eee) ee sae ee 
TNUrite foes es ye eee eI Ogee pea eoen $5.10) col prism, delig.<....:.- (een nee 
nitroplatinite......-... KePt(NO2)s. 22... 457.45) monoel. col...... rors 64S ee oe 
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INORGANIC COMPOUNDS (Continued) 





No. 


CON Crm wb 


11 
12 
13 
14 





Sp. gr. or 
density 


1.8754 
2,124 
2.10916 








Melting 


Boiling 
point, °C 1 


point, °C 


d. 
d. 
—3H20, 100 





d.<100 

tr.-trig. 129 
m.p. 334 

d. 

387(419) 


dae Vibert areas: 


d. 400 





Solubility in grams per 100 ml of 





Cold 
water 


s. d. gives 
64.519 d. 
79.5618 











Hot 
water 


413100 





Alcohol, acids, etc. 


s3 
d. al.; s. HoSOa; v. s. meth. 
al., acet. 


i. al. 


v. s. NHs; sl. s. al.; 1. 
94% al. 


PHYSICAL CONSTANTS OF 




































Mol. Crystalline form, color and index 
Name Formula wt. of refraction 
Potassium 
m-nitrophenoxide. ...... KOCsH4NO:2-2HeO | 213.23) flat or. need_.........-- ec cseeeb ese 
p-nitrophenoxide....... KOGeHsNOs:2 HO) | 1213123) yel.deaf. 0.4, 0 ss ncterle rer een 
nitroprusside........... or 330.16)-monocl. red hyg........ 00+ enemas 
oleAbe cos ceeteae oon ele KCisH3302........ 320.54] cr. or yelsh. or brnsh. soft mass, 
a 1.452, y 1.465 
fh acid Jee taceenisns aan oat oe 603.00] white wax-like solid................ 
2 
OSMMAbey ee sewers K20s04'2H20...... 368242licub:ivit., DYg2es. 2... eee eee 
Oxalate... peek nek a: K2C204-H20...... 184.23] monocl. es ot 440, i ‘485, 1550 ere 
ED SIAGIG Sbarro ceo BOaE cate osteo 128.12] monocl. col., 1.415, 1.545... ss 
e ee eee KHC204:3H20..... 137 613) tTiMwisstie somos eee eee 
ba ep ctace:< sietsasers KHC:04-H20. 146. 14) rhomb .. ~ creep dese .e oi-.2e 212 eee 
LN (Cee Soe KHC304-H2C20s 254519] tricl. col. .;. 2.23.0 522ecosmee eee 
2H2O 
Oxide, MON-....:..<...>- KoOe ease aae 94.19 eb COl;- BRAVA Hace ose oe wre eee 
ce a: eee er ae On KoQs... soca << L1O:. 19) WH... «se. cgdige Ae s-0 o)=)10 re ee 
LF Aig ee ety es Sere Ko Ose. acres 126.19 u sscletzd « endetinee Seas ee cee 
AO Deroy terse < KOs. nese ae, 71.10} yel. leaf. «1.0. aeenios seco eee eee 
palmitate Reid eer: We a CisHs2- | 550.93) wh. fatty solid............2 spo. 
1-phenol- 2 sulfonate (o-)} KCsHs048-H20... .| 230.27] rhomb., 1.527, 1.568, 1.647......... 
-4- “ (p-)| KCeH5O48......... 212.26] rhomb., 1.571, 1.608, 1.694......... 
phenyl sulfate.......... ees Me 6 212. 26||\rhomb. leaf........-- oa tae eee 
orthophosphate. . K3P0s.. 212-31) rhomb; cols, deliq. +. ...9..s00seee ee 
, mono- -H | KoHPOs.......... 174 -22|'amor. wh., deliq..-....-. assent 
i * di-H. te KORO wes eee. 136. 13} tetr. col., delia., 1.510;1-4682e— ee 
pyrophosphate. . ae 3H20.....% 384.47] col. deliq AS EEE es | - 
A aphocohate Sie AG K:POgit eect = Sct: ‘l118.076 Gols, 14585 1487, once skeen 
orthophosphite, mono-H. K»HPO, Dts Stee 158.22] wh. powd, delig:; .jcacsee.ccks nee 
Peli Hee | KHoP Ose eee eee 120 t3ideliq:swhensquses cotton eee 
hypophosphite......... KH POs! eects ose 104 18i hex. why dellas.: 2.02.0 semcaceee 
phthalate, acid......... KHCsH404........ 204.22] rhomb. col. . 
iC ian. cor Ones Gone KCe6H2N30;....... 267.20] yel. redsh. or. grnsh. ‘rhomb., “1.527, 
1.908; 19528... sos 3. 
Miperabe: sree a. - «=i KOE Oa e ese 256.29 It.-yel. Gr powd 2 5)24 22a eee 
DIAUINALE aes oc ce ses ane KePtOs:3H20 STHd cl ehomps veluct Pe hicks ccc 
platinum (tri-) thio- KePts(PtSs)....... 1051-47) bl. gray Gr s.cs sce ccc costes so eee 
platinate (ous) 
metaplumbate. . + | KePbOs:3HeOun. 2.1 o8ee4 5) ehomlb- Coles. se .m.\- estima 
praseodymium sulfate. . SS eS ATL OST OH er oka. acetone ss cesnnerre nae ae eae 
2) 
propionate,.......:.:.- KC3Hs02-H20.... . 130.18] wh. hyg. cr., leaf., deliq...........- 
propyl sulfate.......... 3H7O48........- 178.24) wh. cr. powd 
rhodium sulfate........ KRh(S0s)2" *12H56) |) 550.92) yels:cubs «ce. tee ecie =i retet rere 
putbenaberis. « dere sfel=i0!-s< 2RuOsH2O...... 261.91) tetr. blk...... 
perruthenate........... KRUOg perce PAVESI iGo | een Seroanbebasa.s) > ~ - 
d-saccharate, acid...... KHCc¢Hs0g 248 23} rhomb. need 
salicylatessee assesses KG HeOs- nae aes U7Gs21) whe powd... af... secon 
santoninate...........- KCisHigOu.......- 302.40) wh. deliq. cr. powd............... 
selenate.ssnceeeies de KoSeQassasceeaee 221.15) rhomb. col., i B35, 1.539, 1.54575." 
selenide. ....cmetnm ac. 1 Ciel RRR RE enc Gee 157.15) wh., er. reddens on exposure to air. 
SClENIbE: we tire ciccic sat < or: Kisses: 0 ae eee 205.15} wh. “deliq. ee HE IR (oN poe : 
selenocyanate.......... USmeC@N' acest T4407) MeGdsy. CMG esiecke. <i cater coeee eta 
metasilicate...........- KeSi0s3 1542/25] iam Or: CO) eens tyes, siete a eee 
asilicatescen co hackers coeiaO le...” .. Rice ae D143) Bi CGOO: «ccs Betessjaje;<,0 a0, <)seienaee ee 
we hydrogen KASi205 176.22) rhomb 
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INORGANIC COMPOUNDS (Continued) 








Sp. gr. or 
density 


Melting 
point, °C 


Solubility in grams per 100 ml of 








1.69120 
1.65220 


—2H20, 130 
—2H20 130 


95 


| 400 

> 260 
150-60 d. 
1340 

d 


252.6 


—2H20, 180 
807 











Boiling 
point, °C Cold Hot 
water water 

d 1623160 ll oaewe theo: 
d El alaliadlleerathet Oe 
Resap eats 10016 in Be 
SES Sere OF 25 8 
spabseseitns cae 8 8. 
Pee acc. 4: Slass s. d. 
heer bateae 3316 Heese 
crepes es 2.5 16.7100 
epsks /agings aban 2.2 51.5100 
pe neleake aN RIS bea Foe gio 
Hse aah es ah v.8 v.8 
a BAe 1 stad este ee 





Alcohol, acids, etc. 


s. al. 
sl. s. al. 
s. al. 


8.  4.31518-5, 


3.5% eth. 
5.218. al. 


1008 al.; 


i. al., eth. 


i. al, 


i, al. 
11.125 chl.; v. sl. s. abs. al. 
NH; i. eth. 


s. KOH 
s. HNOs, HCl 


22.218 95% al. 





3.066 


515 











s. 
Late tree Se 110.5° 122.2100 
eee ee 1 s. d. Sy 
Serene nae Bae s. SEN hs 
Astaire Oe s. s 
hein eae 8. s 








PHYSICAL CONSTANTS OF 


—— 




































No Name oemule Mol. Crystalline form, color and index 
a ia wt. of refraction 
Potassium 
1) ) tetrasilicatespeeeeeceer K2SisOo-H20...... 352.45] rhomb., @ 1.495, 8 1.585........... 
2 silicotungstate (normal). Ben Os: 
18H2 
3] silver carbonate........ KAgCOs 
4 “ nitrate... .| KNO3-AgN ~, 
5 sodium antimony tar- | KNaSbCuHsOr. . . . 
trate 
6 **  carbonate...... KNaCO3-6H20....| 230.20] monocl. hyg. efflor................ 
7 “ cobaltinitrite. .. . Ba oN One: 454 AGN Velen... cow, chistes cos ro 
8 “  jronchloride (ous)| 3KCl-NaCl-FeCle. .| 408.87) rhbdr., 1.589, 1.590................ 
(rinneite) 
9 os ceulfates, ema SKeSOs-NarSOat...|| 664.SE) thbdre. sc. c-emne aoe eae eee 
10 sodium tartrate (Rochelle| KNaCsH.0¢- 282.23] rhomb. col., 1.492, 1.493, 1.496. .... 
salt, Seignette salt) 420 
11 stannate, ota..0deere KeSn033H20..... 298 94) ‘trig. .col:,....azyreae: eee Eee eee 
12)), stearatens..2. saa eines KCisHasO2........ 322 50 Wille Cle POW Giascersrsi-telehet-ieteketeere te teenie 
13 Se ot ROI ay. earn Bese CisHigs- | 607.03) wh: powd jx. ani clever erereete 
14 strontium chromium KSrCr(C20:)3" 550389] \grnsh.-bllcy 5.4.1.» octet eterno: 
oxalate (ic) 6H20 
15\| “styphnateys-r eee eee KCsH2N30s:H20...} 301.21] yel. monocl. pr...............---.+ 
I6it  ‘Succinate....4ac- eee KeC2H.02-3H20... .| 248/31) rhombi. erie vio yore rere 
17 [acids e per. KACO en a 15618} monoel.sq.ccied.1.12 ete oo eae 
18 : ae .| KHCsH404:2H20..| 192.21] rhomb., 1.417, 1.530, 1.533......... 
19 oe ee ee ee 2'74)-27\| monoel < forays es cisves tore eee ae 
'sHoOs 
20) sulfate (arcanite)....... KG SOLS cea 174.25 yee or hex. col., 1.494, 1.495, 
21 «acid (mercallite, | KHSOs........... 136.16) monocl. or rhomb. col., deliq....... 
misenite) 
22) pyrosulfate............ Kao Or ecirs than as O54 Silcol. needs..2 asses Soe eee 
23| perorydisulfate ........ Kei Oss,.. cits 270.31) tricl. col., 1.461, 1.467, 1.566........ 
24 sulfide, mono-.......... Ceo ee Pear 110225 )yel-br:, deligis ss. . ..:.m 0) ce deere 
25 Sek KeS-5H20 200.33))thomb. Col saanae centers test deere 
26 se hydro-. Meehet. x: KS cigar 72.16] rhomb. yel. deliq........ ......... 
27 Sridlssen: 5 pleClsy tape ice coc 142:.311l red. yells Orsiscjsceis cies as oe eto 
28 cee Ne RI ess tele Kio. SHELOE Mono 196,36}! yelicc. Rhine aver dee dass aes Be 
29 (ORF Eee os KaSs.... 174 337| br: yel.er strona. > .422 0 0ceR ee ee 
30 ste Aetracas amet wes 1S ne Sak 906.43) ned=br. Crscy. s d..o se noes eee 
31 ere AI ASCSM SEO) koa 249.46) veld dt. <ilgn ae qowsec entre rane 
32 “| penta- . | KeSs. . 238-40 ltorange Cr say cuca acanenna arene 
33.) ‘sulfites. sec aan Ks$03-2H20....... *94.28] monocl. wh.-yelsh................. 
34 SEN aCIG Be vawlcserus cl KHSO3 Sea 120:AG6) col: er). stapes de ssd caer eeee 
35 Pyrosulfite (metabisul- | K2S205........... 22231 'rnonodls;plic..e,4 5.0 <9 «scan eee 
te) 
36| tantalum fluoride....... KeorPaBes socio n ss 392.07\rhomb; col. .......5 os aeesay gas ee 
37}  d-tartrate.. .. | KeCsHs0c-3H2O. ..| 235.27] monocl. col., 8 1.526..............- 
38]  dl-tartrate......... Pe KoCHiOs.. 452... 7226.26) monoel col) yn. sce. mene tere 
39} d- A, AOI ch erase KHAC«HaO«. . «| 188.18|\rhomb. ‘col? 22.0. . 022 ekeeeee see 
40 dl OS) anes: KHCsHs0s........| 188.18] monoel. col........... 
41 tellurate. . Hite MeO, s21cc aac = 269.80} soft, glutinous mass. . . 
42 .| KeTe04:5H20..... 359.88 apes col., deliq..... 
43'|\ telluride... pe cea CHIN Eee acre 205): 80)Col. ces. acacales ccc Soe cee ee 
44 tellurite:;. 375255 c0ne2: KeTeOs. . iy. . ol) 263:.80) 5 PeliquiGrin ay os. 5 as sue ae 
45| thioantimonate......... 2K3SbSu- 9H.0.. 896.72) -yels Or sosho sei seoe onan oe eee 
46| thioarsenate.....-..... ISAS Silo. Seat dass 320.44) deliqt.er.s< naaqaesss soos ee hope oes 














INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 


























No Sp. gr. or Melting Boiling | 
density point, °C point, “C hi Se Alcohol, acids, ete. 
1 | 2.417; anh. d. 400; Ss Ss. i. al. 
2.33525 anh. 770 
1) i ae —17H:0, 33.32 Ves v. s. acet.; s. meth. alg 
100 sl. s. ae eth., bz. 
3 | 3.769 d. d. dea |... achat aeeonelitt 24. 
4 | 3.219 125 v.s v.s te 
S|) 2) Maia eo 8 ots s. Le 
6 | 1.61-1.63%4 —6H20, 100} ......... 18523 eigen... || see 
i Gocmee se | LISS ee! ieee. 0.075 i. al. 
Re hf SIP cn Spctercea oR Ss oes a. fl ROR Riek cbege arene 
EZR GUNN Rea Gh PE SRE... s. S705. . - |. an eee 
10 | 1.790 70-80 —4H30, 215 | 26° 66% y. sl. s. al. 
PEGS1oF ; 3... » RR ate) Ue 8510 110.5% sl. s. KOH; i. al., acet. 
U7 | oO |: a kas | re em VES EE = Ss. 0.145135 al.; i. eth., CS, 
chl. 
113 )) | Pek ee 153 ay s. 0.09113-5 al. 
TAN O15 Is | arent COR ee 1 a ec... ocr .... 8 
105) ae aceon eae —H:20, 120 | expl. 1.5490) “18S 5... v. sl. s. al 
PEDO Nc SI TT IS FG doc | SRR tale Bt aes. A) Soe 5 eee eee = ob Se 
17 | 1.767 242d. Oe tt ae ett... | Bs ees. 1 Sees ok oe 
eV EGIG >. « 9!.. kere od ee... 55 at A elheetee st: s.. s. al. 
19 | 1.56 162s. iE 9. OR. | ees. aa. 1 cee esate. a 
20 | 2.662 45. 588210761) eae d Le 24.1100 | i. al., acet., CSe 
21 | 2.24-2.61 210 d. 36.39 121.60 |i, al., acet. _ 
22 | 2.27 >300 d. s. d. Fe facta: Abiaeien 1.108 
23 | 2.477 << 100) ie ee psn 5.3% i. al. 
24 | 1.80514 Aji, aig tanith (Oe. 255.1... v.38 |.s..aL, glye.; i. eth. 
s. al., glyc.; i. eth 
s. al. 
s. al, 
s. al. 
s.al. 
js. al, 
sl. s.al. 
sl. s. al. 
sl. s. al.: i. NH 
i, al. 
sl. s. al.; i. eth. 
sl.s. HF 
sl. s. al. 





eee 


sl. s. KOH; i. al. 

s. h. KeCOs, KOH 
i. al, 

i. al. 


PHYSICAL CONSTANTS OF 





























No Daaila Mol. Crystalline form, color and index 
; wt. of refraction 
Potassium 
1 thioarsenite ss). eee een HeASbs sree: 288 38) sha cssccave drach at oe ee 
2 thiocarbonate.......... Coss. ease 186.38} yel.-red-br. cr., deliq.............. 
3 thiocyanate............| KSCN. 97.517) Col. prismsydeliq:.... .aeeeneaeaeeee 
4] dithionate....:........ Ke SsOpe ncn sacecice 238.31] trig. col., 1.455, 1.515. . ede 
Oy enttbionate ss ayeeccr<-ttll osOeniens. ses. oe 270.37| rhomb., 1 75, 4: 480, 1.487......... 
G)||  tetrathionate ss jsece en asiOssn nnn sn 302:43|‘monodl . . .Afks. «940. ee 
7| pentathionate..........| 2K2Ss06:3H20..... 723,503) thom! colli eanse ee ae 
8 | -thiostannate........... KeSn83°3H20..... 847. 12d bre oil oa. eee clan ae eee 
9] thiosulfatenaememm eine 3K2S203-H20...... 588 -95| monocl:ideliq.,-., ... 00. tala 
10 ied ......+| 3Ke82035H2O..... 661102 \colarhomb acc eee nnn 
il thorium fluoride........ KoThFs-4H20..... 496538 icolty,-eo 7 ene 
12]  orthotungstate.......... K2W0Os-2H20......| 362.14} monocl. col., deliq 
13} paratungstate..........| KeW7Oo1-6H2O..... 2014501, thomb, Beste s..ceceees 
14] metatungstate..........| KeW4a013-8H20. .. .|1166.00] cubic................. 
15} metauranate........... 20 Os; 28 es 380.26] or.-yel., rhomb.. 
16 peruranate, *eieh..:... Ke Oe-HoO ne salen orange-yel CB Ra aee 
17] uranium oxalate........| KsU(C204)4-5H20..} 836.62] monocl. yel............ 
18] uranyl acetate......... CREE. O04 32Z\tettaees see emilee a: 
2 
19 ~ earbonate.... .... 2K2CO3-U02CO3.. .| 606.48] hex. yel........... nae 
20 See Sultates. cock. <i ry 576.41] monocl. yel 
2) 
21) ‘urate; acid..............| KHCsHeNaO3.!... 206:20\‘whspowd'y.;. es; . 10a eee 
22 metavanadate.......... OGRA 5 sr mars 138.05) ‘cols cr. RRS.) oo 
23 ethylxanthate.......... a Sears 160).29}coli-lt; vel. pr.t........). eee 
24| Praseodymium......|Pr............... 140.92! pa. yel; metih )..).5.... 1 eee 
2b eacetatewee tte. Pises Pr(CsHyOo)s: 3HeO),||| 372.40) ern. need. .o.<g+- oss cae eee 
26'|" ibromiatereeeae tee: Pr(BrO3)3°9H2O).....| 68681 /hexsigrnt ts... 2. one 
2. TiN en DROMAIGE Seve yore cack sos a AO eot is sep etre 380.67) grns crs POWd.e 42.0.2 ae ee eee 
28°) carbide vesermtraemete oe | Pr@av in. th. eioey. 164.94) vel. cr. .2.@28%.. -. 5.2 fae eee 
29 CAPDONSIE. <5 cich ces Pra( GO SHO). |) 606,00! ern. silky pls. t.9... 4.0 ee eee 
30) Peehlonidemers cisisieicissy-1- «-10)|\ ER Ola sen qasrcemate 247/29\bl. erni needs 5.0... eee 
31 MBN sesh) o05 hele: PrCls-7H2O....... $73.40! tricl, gral. eh... eee 
32 hexaantipyrine per- Ce aes 1568863 ern. hex. leates...,..7.00te eee 
chlorate 
33 OxAlabeMee sin:.e <7. Aeteccisr Pra(C20s)3" “LOHZO. 3) 726.06) ilteern, Craeitant ieee 
34] oxide, _ pat (prase= | ProO3....) 021... 329.504) yel-arns aMOls.., 4... eee 
ymia) 
SD) (Oxidevdi=taee andere tears aa r taxn soheysleaPRaicats 17292\|bri-bl. powGst $.-.0. <a. ee cee 
36 He tetra atiotih ac al PrOdkroces woaSdee. 204 92) BU <3 jo sacciesats sh ele.g oid eels ae eae 
37] 2, 4-pentanedione deriv. Pr(CaiOs)s.. 438.24) ere pptis athe ones cess 
(acetylacetonate) 
381) ‘sulfates. nek os Pro(SO2)sneeeeeser 570202 Nis erm. POwdlera))cleleseyerl el eee 
39 Se eID .é os RES SE Pro(SOs)sbH2O! .. .|| 660.10) monocl. pr...5....-... ene seen 
40 BE hn co clu eee Pro(SOx)3-8H2O....| 714.15} monocl. grn., 1.540, 1.549, 1.561. . 
41 SuLfid OS..:,. LAM 2: PES Wehar eM Hoe 378.02) brs powdes.) oe. .es see eee 
42| Radium.............. Real a byte cuacne-cyne 226).05) sily:-wh! meti4........-. eRe eee 
43 | -@.bromidel 5.24) fae. - RaBroa: cetass 385.88] monocl. col.-yelsh................. 
44 Hae oe ae RaBre-2H20 421 OU Paes DOS dA irene sire ee 
45). carbonate. 5.......65-+ RaCOseateines..... 286.06] wh..or sly brnsh.>.........0..ae 
46\||  chloride:tiaa..8. 2 oo Ra@le ss. de... 296.96] monocl. col.-yelsh................. 
47 U7 ROE 2.0 0 RaCly: Gee | 83900] eee nssispejsfeiscraigtelateiete I ene 
481 jodatexc sian wok bose Ra(IOs)2. . «| 575,89). 2 Bye eet igtarers'e Ge cateleg se 
49) sulfate. neat: oe RAC Omeeew eel: | 322-11) ol ney ter eeee sie heise ene See 
50| Radon (niton) (radium | Rn...... saa ers 222.00) col. gas. opaque cr................ 


emanation) 








500 


INORGANIC COMPOUNDS (Continued) 
































Solubility in grams per 100 ml of 
No. Sp. gr. or Melting Boiling 
density. point, “C paint, °C Cols os im Alcohol, acids, ete. 
10 pooh ere Cy icy Meet I Pep oe Bi) ga ipa ere ie ale 
ZAI 5 Aenea tee dS eateah MLAS Str to: Vv. 8. s. s. NHs; sl. s. al.; i. eth. 
3 | 1.886 173.2 d. 500 177.20 21720 s. al., 20.7522 acet.; 0.183 
amyl. al. 
4 | 2.278 alll MP | 6 66100 Ie als 
UR OUL eee Maem AU Porene cosine Ml Ertenctsrs sates v.S. d. i. al. 
BU 298 Rae nce ha Bene all Mae ide A Sd 9 3 Ch Neveule 
7 | 2.112 de ety antes eee oo 50 d. i, al. 
8 | 1.84738 320; 100i] Bee eee a. - CO ime. Wotts Rae i. al. 
9 | 2.23; (anh.) —H20, 180 | d. 96.1° 312% ial: 
2.590 
NON Metres seek xe dd. nl) fee eee. P5022 eT ow fl aaaenne cect dept on dee 
IG meee tiek Sollee cic <n: shel ee Sere C10 sot racey he ., alilscctay tolerate Nrrakasteeiays « 2 cefe 
(25°) 
12 | 3.113 fr. [S88 2 O2tai the Rae P 51.5 151.5 davaespierals 
Hae e ees sca || Cen gee Mnl Ceara OP. Pass 6.6 d. a.; 1. al 
1 ect eRe De COT OS OLmmNn a Metre reer S. v.S da 
SH | era ke OIC Meee oe eee | eae ee ae i, i, v.58. a. 
UG ea dpaleartiepedes Cc OUMEEE Di feces re chs: d. d. d. HCl 
MTal2sbOGt er. eR AEE RE REE No cctas s5c) WRCMOP Rye» ills erat tamea ds a MenarepeP slave ope 
18 | 2.39645(4H20O) | —H20, 275 Syn PRCT ES. ||) tetera icc tay, aye ft 
7] | pete date = OUeis004 |, ee kee.e 7.415 d. s. aq. KoCOs; 1. al. 
20 | 3.36319-1 —2H20, 120.| }.-.:::.-. So POR os. [oheecorco ete teres ae fcrenae sot 
| eee =, siavstarenaall Meat tec ald eee Rete Sia, Pleat: «il aerator serie toate cierrcts 
PON ps RR eh chico sleet Ge” 5 |IN aeae tee Ai sl. s. Ss. sl. s. KOH; i. al. 
23 | 1.55821-5 > 2007 Wrses ease; v.s d. 20 al.; i. eth. 
24 | 6.5 G40 278 OE Raa eee d- Fin fie il tekte toc Seas 
AY linea. eto at Sool MEE: TOU CaM) ia Cke laa Nee Fal eC eo See ae ae Cay, ieee 2 
20: || aise aerate cis-c 56.5 3 HO; £00 P9622. Fra toe ts * iit cresaas «corse Mec kas 
DY fl WF etc y SORES Wee toe rte oe ens id ta aa Slosids, tera. lls gocher aheetnas!s te 
28 | 5.10 ae Rg Ana nee h* d. d. s. dil. a, 
Pb Siento —6H20, 100} .......... 1. Sate 8. a. 
30 | 4.0225 818 (769-82) | > 1000 103.938 09 100 Wee al.; 2.4 pyr.; 1. eth., 
chl. 
31 | 2.2517 115s pace sll SAR ee «.- 33413 oo 100 s..al., HCl 
SYA cet ey eee PRG=—OTide hoc cercck e lttrerecactes Mittearuselccs:. ill eeeetetrene geererateoremvencs eve 
BONE 22 CRITE BPE. faye Ane trl Sat ee ed ee adh TWP Wachee tas s. a.; 0.09825 n-H2SO; 
34 | 6.88 dee) el Geet aeece 0000202 |........ Belae 
Bonen eee. utes ene | eae, meee cE. ofl rercec Mercia [laaeeeee Reece: || te oretarsteebes s eelAb tec :e refed 
SRO ee A el GI) Ee Peco oe Da Sled uy Wl cca Ge ene sa SA cea Seob ante Kiaio 6 
nfl Paes eo cutee dE a ee Ie er a ee oA Cie Oi s. CS2 
IE NCYpUS. — ole men Wk apc ra ten Am DP 23.70; T502954 "le eee erametste,ued Dee ee 
17.720 
3O4| So OLS mma mL Nets raat Hyatae Ro We ces., rait E80 eee eres «Ris.5 57 ee 
AO 2 B27 8m ee chemelie a Rel: Sever 17.420 CS a, eee eee ePaPTre  Ae os. 
41 | 5.0421 ee | Me Cre Us d. s. dil. a. 
4215? 969 1140 dev. Heil (aera. - divas 
43 | 5.79 28 ne ee Balas age S. 8. s. al. 
ee ote eS =D sO MOO iehmes yams lic cc creul i pobgeetn Noes citis-agletticivaabefere tee 
2G ta RPT  Agteinreenes CM Pe ea CS A Ree rant. d. a. 
46 | 4.91 OCG: TP Nts cp oy s. s. s. al. 
TY emake he ae at ae DE) OO tees Roe i ieee Peat aie | tcc ace sisne le aig iea ema Mag oad 
ABT See ciac th aiccen «eee siren Railway neetersets .0175° BL A0G 8 st) 820 ee eee ne 
Ce ears cc eM MEO IS RM ee Cee gee 00000225 | .000005% | i. a. 
50 | 9.73 g/l; lq. —71 —61.8 BLL00 cmas|13:0'cms | 2 oo awe ee. oe 
4.482; sld. 4 : os aes 
ee 








501 





PHYSICAL CONSTANTS OF 






Mol. | Crystalline form, color and index 
of refraction 





boas -06 =4 
=) 710.19] Hyd. ern = eee 


10E-24 ye. 9. ce ee ee er 

134.97] gray-hik: or...) =... 22 

302.00) tik: 5 38 os 25 se eee 

202.11) ka. a SSeS 

«4 564.10) yel. em... occu. 2s sone ce ee 

85.48} soft, silv.-wh. met..........-.-.... 

Sal \eectibee.- 2. oa. <<), RDCeH ds... <2 527 144.52) col. nacreous leaf.................. 
36) aluminum sulfate ____. RbAI(SO:)2-12H-0.| 520.76) cub. oct. col., 1.457, 1.45232, 1.46618 
at) -Ieomatcle So | bry. 2. ee 213 AON. So. ee oe os acces ee : 
ec bec. ee 165-490] enb. col., 1.5530. .........-25.2-25 
39 tpt A ee ress See 325.23) thomb._ 523: = 5. SS 
49| bromochloroiodide. _._.. a6 Belen 327:77) thom: 2.2222 =>: 2.22222 eee 
at bromoiodide, di-...._._. ities Fc eS 373:23| them: - See 
42 i et see © b ESR ee 226.31) shomb. . 2202-52 -.0222ss 225 4c0eee 
43|  chlorodibromide.._ Pht Ss 230.77] chomb, ©) 0512-2: ee 
44|  carbonate.......-__- a 230.971 cel; ex., deli: 23 -- .2 552 ee 
45 <5 a er RbHCO;... 146.50) rhomb.. 53:2 325.-> <= 245-4 
48} ddlorsie!- 2... 1 pn pe 168.94) trim Wecabeodacpect: 22 ote 
47| perchlorate......_--... RbCIO: 184.94) shomb. |... .2) 2. .22:--. 5 eee 
Ng eee. Sa, (1 A 12094) cub. col, 1.493. . -..--2--2-2- 5-52 
49|  chloroiodide, di--..._... Mal S - =z, =>2 Al rhomiy! S222 552 22 2s 525 e ee ee 
Ei i i hoe 6 st 578. = cab. yes 2 oss ss eee 
Si) edwomate!:.02 55.0552. RbrCrOs....-.-..- 286.97] tomb. ye 57 5 22. 2 ce eee eee 
52| dichromate:........_.. RinCrO;. ....-..- 386.98) tricl. or monocl::........-:-.----- 
53{ chromium sulfate: -_.... BbCr{S0O.)2-12H20 | 545.80} eub., vit., 1.482.............._.- =o 





INORGANIC COMPOUNDS Continued) 


Solubility in grams per 100 ml of 
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qe fe tte Ta 
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PHYSICAL CONSTANTS OF 
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No. Nene onnaals | Mol. Crystalline form, color and index 
: wt. of refraction 
Rubidium 
1 copper sulfate.......... pee “CuSO. 534.75| monocl., 1.489, 1.491, 1.504........ 
2 fluogermanate..........| RbeGeFs S57EBG6 Whe:C? sc... ..e0ie oo noe 7 eee 
3 fluorides sa222087 508. RbF... 104,.48)|' Gol ..5.°.:. ha Bee ce gels wre eee 
4|  fluosilicate.............| RbxSiFs S13 02 cub. oct. .Sree cas ree ante aie enna 
5 fluosulfonate...........| RbFSO3........-. (84,54! eed. 5 ssecievce sieves) ye.c0o01, «fe ae ee 
6 gallium sulfate......... RbGa(SOa)2° 563.51 Bi Cr. bAO579 3 ce. a ee 
12H20 
Th hydrides s:ccsiecc....- H Gol. need. S083. 5 6 ssi: ee 
8 hydroxide. gray-wh., deliq)..........esse ee 
9 iodate....... monoclaor'cub, ....- = «eens 
10 periodate........ Petre s... «seg. cae ape 
11 WOUIMES. ei nncseeaoh sey Gub. col., 1.6474. « J ttsa tent ee eee 
12 BPE iwc Sees creek G thomb. bIK. :.2;..+ +. ac-/o oom 
13 “ | compd. with SOz. lemon=vyel:. 06 3...).ale-ces ee ee 
14 iron selenate (ous)...... RbSeOe FeSeOs: 620.82 bli-grn. monock pr. .--... shee nee 
15 Gi a5 Ge) ts , pea eee 64843Ncuba Lb0 7852.0 05. eens 
16 “ sulfate (ous)... ... - Rb80.-FeSO:- 527.02| grn. monocl. pr., 1.4815, 1.4874, 
6H20 1.4977 
17 s¢ “ (ie). ..... | RbFe(SO4)2°12H20 | 549.63 ba 114823 JB aoe ccd ee 
18 permanganate..........| RbMnQs..........| 294.41] oryst.......-2 2-02 sss seers nese ee 
19 neodymium nitrate. .... 2(?)RDNOs:Nd- 697.33 ue Wits Do wince 2 tact 
(NOs)3:4H2O “ 
20)|, nitrates... eee sb. 2 RD NOsme. ea 147.49] hex. cub. rhomb. or tricl. col., 1.51, 
1.52, 1.524 
21 See = ACI See adie aie RbNOs*HNOss.). 1) 210.80) tetra. .).. cll d. 2-1 eto cletareisle eens 
22 4 en eS. RbNO3:2HNOs.. -..|| 273).52) col. meed.../,.2.----- «one eee 
23} oxide, mon-. BAL... RbOe.) eet eae 186,96) cub. col.-yel.a..-0 1.0) eee 
24 a die (per-). pA oR Bo RbsQow so. a. oe 202).96) cub. yel’..qe¢eg- coaceae eee eee 
25 GL) Lite eat ae Ae ae a 23.8; 96) Ble: cwietad nd guinea ae et ee 
26 SOO’ t6urs sh tute <a Peas oie rs epee 93.4 96) veloc: chee ds ss cos eee 
2 praseodymium nitrate . 2RbNO' Pr(NOs)s- | 693.98 aia, monocl, need., hyg.......... 
28 .02] rhomb. hex. col., 1.513, 1.513, 1.514. 
29 «DB) BOND, .s:5 a. od. o> «oo ee Oe 
30 ODN Coliseo eens Ss See satec ae 
31 .08| er., deliq ‘ 
32 ; k. red... Qeeesics. coca, 
33 (14) nedsh. yel 220 7. 9°85. 0 teeter 
34 .26| rhomb. red, deliq. . soe Re 
35 .32| brown-red 
36) dl barkeate: acid, . BPH GLO. 234.56] trim. pr.. 
37} Ruthenium.......... Rupee. ee ateeaee 101.70) blk. poro’ 
38 SS sre ee eee (EG, Pea A SH Go. 101.70] hex. gray-wh. brittle met...... . LA. 
39 ae Ges cean2<:on (RuCls)z.. 25074... WPL (HEN RAO: Soct ape noncone soso cw 3 
40 tri-. 1G) Neb Gee 208.07) or. brs, delid.jn¢...--.+ > teenie eee 
41 ce ” tetra-.. catele 5H2O.. 333.61] rdsh.-brn. cr. hygro.............-. 
42 fluoride, penta-... uF... 196070) dic.-grn. creda eyecn aca sn tee 
43 hydroxide). saceereseni nas Ru(OH)s; 152.72] blk. powd.. 
44 oxide, sesqui-:....-.... Ruse nec n. seeks: 251.40} bl. “blk, (exist. ‘quest. yi 95 Se 
45 c es RisOerHoOs ss). ..\lleccccey | Yelesmemioncekige cies os nc eens ieamme 
46 BEA NEESER S ioc RuOg. PAB ith a 133 470) tetitdic}, ble cates aso eee 
47 SESE 8 ceed sae AR Os HO, ae hes llc marel| WL nertere anes cneteysreraus ciel? tay at nen aCe 
48 fe MOMs 64S Aka eee 1 oe SOs ee 550.80] blk. er. (exist. quest.).............- 
49 fe pent-uiva vn cree 4 eC aS 5 288 .40|:blk. or. (exist. quest.)..........2-.. 
50 Westotrencs «sheep ARMOR pee tat jesse 165.70) thomb: yelvOn & . 2... - +2) Sea 











INORGANIC COMPOUNDS (Continued) 


























Solubility in grams per 100 ml of 
No. Sp. gr. or Melting Boiling . 
density point, °C point, °C ae me Alicobolt aeidey, ote: 
Le YEG Re Bh ae La 102826. [Ree A LB sackets Mere 
Pi Se Me eee ree Bee A ae sl. s. VISIT, .. |hnsccnsoon REPS RS eM eae 
3 | lg. 2.88820 760 1410 ABOLGS Fl) Sisk. s. dil. HF; i. al., eth., NHs 
4 | 3.332 Tes NS ell Pe A 0.1620 1,35100 2:5 1. al, 
73) Oe es eee SOA aby wh halt AE Re Re, ll cc She APA Lo cen Il arccoratyalleng MEER as ha 
GHEE O G2 eg cava dirretalh tee Bee cb. Ste pee) cee: ll Matec 0 eee. oe 
7} 2.0 d. 300 d. d. d. a. 
8 | 3.20311 BOOK) Sui) 68. Bt..!.... 1801 v.s 8. al. 
9 | 4.3319-5 dicneney tag al ER TERS. 2.123! Fa eee... v.s. HCl 
HOVS:91816" LS tee eal BRED oT ORG S28 on etree ti adh craters cbt eed st 
11 | 3.55; lq. 2.87825 | 642 1300 152" v.s 0.67425 acet. 
12 | 4. 100.6 omer) ee ERS. 4.2 SEPA are de, | caer eae de 
TSR NWR escrscs yo as POZE MMMM EE BRE sll Sic cers EER Ais cane Ih Se ebd emeepys Y aalcbers.<c. 4a 
AD BO oe dns a il ROE. TERE Th oo ebb Sei MR Tc ccty lMnerberantpraakverus peng Rol ok th 
15 | 2.13115 AS Gaaswokittl | t FRE. 1... ORR RS Wh scccpaseee woh atetiomn e dk 
LONE OO ie gust uct OPO: AE AER 1 | 3 eee | Ra ee, 
17 | 1.91-.95 48553... rih MER at, |) Aerie eal Got ce: ||) ieccran. ne are. 
TaN otsaD oon ee oy .|, Ree ewes IL ee eee F 0.59 ART OO NI stvctsrceexarscah GEESE. cite 
19 | 2.56 47 SEC ONGOM HN Seuss co MME tax ||) Scape pte, ebeseondels oo 
20 | 3.11; lq. 2.39540 | tr.-cub. tr.rhomb, | 34.820 452100 v. s. HNOs; s. acet. 
161.4, m.p. | 219 
130 < 
Ae. 2 62. Amr a Oe RRR ec. RE Scheer beeen bien. be 
vif) Ae Oi) A. dg ils SEER co tele tcc At ares Ameen t,2-obe 
23 | 3.72 d. 400 s. d. Sd. | lL otehere Petetetat. ot. 
24 | 3.659 600 dito RbOW sea HoOslh 1. cae ccaesaeetice ke 
25 | 3.53 <500 SS el WN ts onl) coterie Mca terade 
26 | 3.059 280 d, to RbO|H ++ H202} + O2 
27 | 2.50 63.5 = ATS OW. GO) lbereree te Pectaced <<. [be pana nee cer ee ae 
28 | 3.613; lq. 2.531190) 1060; tr. 653 | .......... 42.410 He | Be aoc, on eee oe 
29 | 2.89216 Sredsheat tc) Se EAE ot . lh t Oalletehs.. ||| 3 eee ee Os, 
SON, Olawee 5 || Abereeta ly To oe. v.S Meio. 0. [b -aemeiibs.s cheeses ack atc © 
vV.S VASE...) Gece eee eens 
di |eee, . llsn70oqalsnineth conics § 
TI SOW riazo. eae ewe 
i; i sl. s. a., aq. reg.; i. al., eth. 
Hy i s. fus. alk.; sl. s. aq. reg.; 
i. a. 
ie BE. s. dil. al. (bl.); i. a.; alk. 
L d. s. HCl; sl. s. al.; i, CS2 
8, 2a, yee. s. al. 
d. Ee | wells. ors eon. Gi saaeee Ee 
VS Sommerer ec 8. a.; 1. alk, 
1 i. i. a., alk. 
i, i. s.a., alk. 
is i. i. a.; s. fus. alk, 
i. di s. a.; 1. alk. 
Becca || a4 MaMa SS SARRERRE 5 
2.03320 | 2.24974 | s.a., alk., al, 
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PHYSICAL CONSTANTS OF 











r r ae Crystalline form, color and index 
No. Name Formula ar saber 
Ruthenium 
1} lene 2 fies 202 Sse Rais. 25S S20. 129-76] met. pr. . 225 -|. 3: ). 5S 
2| sulfide (laurite)......... Riser 5. Wccssnees 165.82] cub. gray-bik...........:2--sss=s= 
3 | Samariune)-_.---5--- Sm (or Sa)........ 150.43} hex. gray-wh. met..........-.-.-.. 
4 apetebe.2: 525.cue Fl. Sm(C2H3:02)3:3H2O | 381-61} 2. . 2... 22S. cn ncn ee eee 
5|  bromate -] Sn(BrOs)3-9H20. ..| 696.32) hex. -yel...............< 2. -- Sees 
G) ‘rome: 5.° >}. SmBr3-6H20.. ... 498 28) vel: er., deliq.)... <..---.s4seeeee 
Z| carhale 2h ese oe SSn@as! 174.45) hex. yel..2.20k os,..- 22 <2 2 ee 
$8} chloride (ous)......_... Sone ss 22134) red-be. er... . 5... 222-25 ee 
9 ot eee ee Sens... eee 256.80) yelsh.-wh. er., hyg......-..----.-- 
10 es nee ee Se SmCl3-6H20....... 364.90) tricl. grn- “yel., deliq.... .. eee 
42] bydroxnde$20-2 2.2 Sm(OH)s. 201/45) pa. yel. powd>........<.... =» eee 
12) quads 3) eet nla... ae 531 219) or=yel..er. ...;-=~- =... eee 
13] inirate Seer. Sm(N Os)3-6H2O. ..| 444.55) tricl. pa. yel............--2.------ 
14 AIRRIR GCs px ds Smo( C20.)3- 10H20. 745.08) erysh.. os 0 bs. we 2 aon 
15} oxide (samaria)........ ir ae eee = 348.86) wh.-yelsh. powd.........-...------ 
16| 2,4-pentanedione deriv. Sm(CsH;0s)s rate 447.75) Gr. IOASS, 2 225. sss a 2 
(acetylacetonate) 
17 pulfate Recess | Sm2(SO.)3-8H20 733.17) monoel. lt. yel., 1.543, 1.552, 1563 
18  , basic. Sm2O02SOz...... 2. - 428 92) -yel. powd::. ..o..-. 555 See 
750 pailide* ee. = eee Sines... bo. eee 397.04! yelsh sank... 5... 52; 2 Bee 
20| Seandium............ S62. eae | 45:10) aily. 2. 2.282. «5-2 > Se 
afi) ¥ dwomule sess. os ScBre = 32s 5 ys SO Ee 
22| chloride... .-.-.. rr ee 15147} odk.er 2. .204-4 ------22- 
23 hydrous 2 2-2-8 5 Se({OH)s eee ee 96.12) col. amor... =~ => 520-5 
24 pisaie Seer ot Uk. Se(NOs)s.....-..-- 231. 12) ed. .... wnt. eee 
25 ee ae Se(NO;)3-4H20....| 303. 19| pres dehigses. =... .2=.-5 2eeeeeee 
26 Pere a ee eae Se2(C20:)3- 5H20.. ve CH ss. 3 og oe w snc eee 
27| oxide (seandia)........- sn eee "| 138.20] wh. powd.. Jo. .00c..222cee ee 
28| 2,4-pentanedione deriv. Se(CsH-02)s Eee ee 342 431 col. pls. .:.:385. 5< soon eee 
(acetylacetonate) 
291; salfabascosee G12 Se2(SOs)s. -..-..-- 378. = el. er... .. Bee 522 2s 
30 a etal ee oe Se2(SO)3-5H20 468 46) 52. 002 Soe a eee 
31 nim, Rees = Ree oe Se2(SO+)s-6H20. 486. re ee ae 
32 | Selenic acid....__.... HsSeOn. . ... =... +} 144.98} col. hex. prec... -0 5052055550 eee 
33 = lp 2 HeSe0:-H20.....- 162.99} col. lig. or need. or rect. pl.......-- 
34 se eS Soke See HeSe0:-4H20._.... 217041 eols8ig5 55.2) w-<sea tee 
35 | Selenious acid..._... BeSeOs. ....-.-.-- 128.98) hex: col... 335 33-2500. 
36 | Selenium ...........-. Deales. = act. eee 631.68} amor. red powd...........-.-.---- 
37 a eee Serta: ae. 631.68} colloidal ee red powd...: 2222e 
38 | Nese ss. 2.4. ee. 631.68) vitreous, dk. . bik. ... -eae 
39) Sh a, eee Sea ee... eee 631.68) monoel. red, 2.92 lq xo. SRS 
49 wie oo ae (Seo at | 631.68) trig. gray met..........-...-.-.-. 
41} bromide, mono-........ Sesiire.......s2e2 317-75) dkored qs. 2<:-.. =. -. 2s2ae eee 
42 MC helra= 22 28... Sefirg. i 2:5. 24 2 398 62] or. red-be. er S222: . =... eee 
B * (mono-) -chlo- | SeBrClz........--- 265-251 yel. he. er- 02... .-2.. 22 
Tide, tri- 
44 = (tri-) chloride. .| SeBrsCl_........-- 354.37) orange er. hyg s=2: =~... 2225 ee 
45 = (mono-) nitride, SesNsir: ....s2-% ve. | i ane eerie tes 
45 inside, mono-......-- SesGles......2:..- 228 .83) be.-red liq., 1.596. ...: 2. <:22 ese 
47 «i helra- Ais, ee 3. he 220.79) cub. wh.-yel., deliq., 1.807.......... 





INORGANIC COMPOUNDS (Continued) 


No. 


WWI Doe Whore 


Sp. gr. or 
density 


sld. 2.95135; Iq. 
2.60815 

2.62715; Iq. 
2.35615 


4.28 (4.142) 
4.4625 (4.50) 
4.7915 


2.9117; 2.7723 
3.78-.85%° 








Solubility in grams per 100 ml of 











25-€; 
undercools 

—51.7; eas. 
undercools 


—met. 200 





—85 


305; subl. 
170-196 


itr.-vit. 40-50: 











167 





eae nn cn a 
point, ° point, ° ol! ot . 

wate oats Alcohol, acids, ete. 
eh Sel PSS. toe i. i. s. HNO; + HF 
Be oom || cade ee i. = s. fus. alk.; i. a. 
TSOO— E400 ag) SS eee ro asco tk We ce Wi RRS oie rete 
Bee ccc. Waeee oes? 1525 SO, SA | Se eae te 
75 —9H20, 150) 1145 | ....... y. sl. s. al. 
Te anemic a said. s1, Abe Te 
cpr eel See s. d. i. al., CS2 
G78. Boy) | Ree ee. 92.410 vy. s. al.; 6.425 pyr. 


s. H2SO:; i. NH3; d. al. & 
org. solv. 
d. org. solv., v. s. al; i. 
| NHs 
| d. org. solv.; s. H2SOx 


y. s. al.; i. NH3 
s. H2SOs, CSe, bz.; i. al. 


s. CS2 

| S| H:S0s, HNOs, CS: 
=, HeSOs, HNOs, OSs 
=. HaSOz, HNOs: i. CSe 


d. al.;-s. CS2, chl., CoHsBr 
s. CSe, chl., C2HsBr, HCl 


i. CS2 








ehl., bz. 
d. a., alk.; s. POCIs; v. sl. 


s. 2 








oO. 


PHYSICAL CONSTANTS OF 





bo 


or SS) 


lo oh i>) 


34 
35 


36 
37 
38 
40 
41 



























N Name ormnle Mol. Crystalline form, color and index 
wt. of refraction 
Selenium 
fluoride, tetra-......... DOHA aaa 154°96|/col. liq. or.wh:for:, ...+.c-eeeeieee 
SSietirs HeKAoK «sa. bye, DEH Gee sae searches 19296) | gas} /col.;/ 1.895. 2h... nase «ake ene 
lodide, mono-.......... Seslos. Sel tee 411.76] steel gray cr. (exist. quest.).. ae 
Sieh bettas asenneiiaas Belen ia octane 586.64) dk. gray cr. (exist. quest.).......... 
MIGTIde. savas .setarle ates css SeaNa. . 371.87] amor. or.-yel. to brk. red hyg....... 
(0). 0(6 (C0 | She in Sen SeOop en onccten 110.96] wh. monocl. (tetr.) col............- 
Ns SaaS eB, 6 wens HeQz.......----4.-2| 126996! amor, pa. yel, hyg......ssee ee Peee 
oxybromide............ peOBras-preeteee re 254.579 redavel. Cr’... scan sina sere eS 
oxy chloridesae sie NeOCle: teasenemecs 165.87] col.-yel. lig., 1.65129............... 
Oxyhuoride.... 41-1 2-1 SeOHore se earaeee 132 796)) Cold). s.<:.: <i 0-6 cacao eer 
sulfide, mono-.......... Beis kis. serps! 111.02] or. yel. tabl. or powd 
SO Gee caien ees Beso. stackot ccs 148.08}, prs red-yel!. ahr. o<.cchistan ieee 
sulfur oxide...... 5.5 8Ge BeSOpeeriac ieee 159.02] gen: pr. or yel. powd......ca.4.cme- 
sulfur oxytetrachloride...} SeSOsCla.......... SO0<SD} hex. Drs. sath dcenscs ssn eee 
Silicane, bromo-....... SIHSBren nates 111,200) f. apiitihars aie: + ons cee eee 
“« , bromotrichloro-..| SiBrCl3........... 214 2351 Col Lids /...depes 4. .0-0.6 oe ee 
Ste <3 CDLOEO=.1 yo ome ec: SiH;3Cl 66 54 b tele aiersccters ass.s08 tides 2,30 oc 
Somers GIDrOMO=-,, 2h SiHeBre ER Ae Se 2 RPM eS Sic 5. ..5 
« , dibromodichloro-.| SiBroCle.......... 258 81) colaliq}.Wt.05. «+... cee 
Bee Gichloro-.. skeen. SEE eee esha cane 10099)..\. Ree sb solebow: tos scnsnoctes eee ae 
« , tribromo- (silico- | SIHBrs........... 268 /82| COL LG vies osc 007 ose ete eee 
bromoform) 
“« , tribromochloro-. .| SiBrsCl........... 303.27] col. liq 
“ , trichloro- (silico- | SIHCls........... 135.44! col. liq 
chloroform) 
*; trichloroiodo-....| SiClal........2... 
“, trifluoro- (silico- 
fluoroform) 
“, triiodo- _ (silico- | SiHT3............+ 409.83 | reds lidisccre.cjs.<, are crore: ah Re Oe eet 
iodoform) 
Silicic acid, ortho-....4| HaSiO“.. 5....\4..- 96.09] amor. col. (exist. quest.)........... 
;ameta--.... <| HeSiOg.nce aes s- 78.08} amor. col. (exist. quest.)........... 
Silicon, adamantine....| Si................ 28.06). cub steel Qray- « s\2-1ye.cle ca ase 
a amorphous.... Bs Safe is. ec 28306) amor. Dr. . ...f6.¢ 00.0. «0 ake eee 
“ Praphitoidals -sWGireen oases 28.064, bikes Dl Asmsstere: c+: t:eli ne eS 
acetate, tetra-.......... Si Catis6); wtcoeee 264 -24| Ry @seCrinjsreais-«ateo s\n icicle nar 
(di-) bromide, hexa-| SioBre............ 535 62))\rhomb., wh3,.i.cie-)-.- nik eee ee 
(hexabromodisilico- 
ethane) 
tremide (di-) sulfide....] SiSBre............ 219.95) colepl oo. sc. canes ioc saree eee 
, tetra- (tetra- SIBr ea <31,5:3 eee 347.72) col. fum. liq., 1.57916 (F)........... 
bromosilicane) 
carbide Sh... SHEE oe oe 40.07| hex. col. or blk., 2.654, 2.697....... 
(di-) chloride, hexa-(hexa-| SieCls. 268 86) coli liqinacertraeccs oorreaceiee a 
chlorodisilicoethane) 
chloride (di-) sulfide....] SiSCle............ ASLO8 li: Gols: prs arercraccsvdess-« + orcrssc eet eee a 
chloride, hetrare.. iene SiGIOe . - one 169.89] col. Eee liq. 1-412:(C) «nae 
ee (tri-) sulfide, | SiCIsHS........... 1673.50) col liqua..sscanellics ce tose 
yar 
tore tetras (tetra-|SiF4.............. 104.06} ¢ol. case eae. 45 3.5.05 eecemeteets 
fluorosilicane) 


INORGANIC COMPOUNDS (Continued) 









34 
35 


36 
37 
38 


41 


3.6 


1,145-14 
2,179 


1,42-122 
2.07 


2.434 
1.34 


3.17 





m.p. —13.5; 
frz. —90 

—39; subl. 
—46.6 

68-70 

75-80 

exp. 160-200 


340-350 
d. 120 
41.6 

iG (10.9) 


d. 118-9 
<100 


110, subl. 
95 








Solubility in grams per 100 ml of 
































BoE Cold H | 
point, °C Jo! ot . 
ae oe Sate | Alcohol, acids, etc. 
>100 (93) | d. KE | ee een oe Bae 
34.5 a ea 8 | oer en ee Se 
d. 100 d. Ch en eS es ae ee eee oe 
—41,100 jd. fs Be lake (Oe es eee be 
d. yw L y. sl. s. bz, ac. a., CS; 
i, al., eth. 
subl. 315-7 | 38.4" 82.585 6.674 al., 4.3543 acet.; 
1.1112-9 ac. a.; s. bz. 
ek bet ae tae y.s.d. |y.s.d. |s. al., conc. HeSOx; i. eth., 
bz., chl., CCl, 
217 d, diy (oss hs ea fear, CCl, chl., H2SO., 
176.4 devin A~~ of Mey. 8. C82, CCl, chl., bz. 
124 d, ae Wee, | aelea CCl 
Laer i. i. 8. CS»; i. eth. 
age tans he Te d. aq. reg., HNOsz; s. 
(NHa)S 
babi Bat od. d. s. HSOs; i. SOz 
183 d. 
DY Oe pi pares ae! 
0 
Oe Fb estate 
OT Raisers beets: 
104 d. d. 
Seen | Lee eee Lee 
169 d, d. 
140.5 d. d. 
33 d. d. 
113.5 EN hen, avers rou 
—80.2 d. d. d, alk., al., eth.; s. tol. 
220 d. s. CS2, bz. 
Sess 2 sl. s sl. s. s. alk.; i. NHsCl 
Nace iee tn re i. s. alk.; i. NHC 
2600 1; v, s. HF + HNOs;; i. a., HF 
2600 i. i, s.HF,KOH 
2600 £ i, s. HF + HNO;; i. HF 
148) See § b+ +f eyes d.160- | dal. 
170 
240 d, d. d. KOH; s. CS 
15044 d. d. s. bz., CS2 
153 d. d. d. H2S04 
subl. >2000 | i. i. d. fused KOH; i. a. 
d. 2210 
139 (145) d. d. d. al. 
9222.5 d. d. s. CCl, CS2 
57.57 d. d. d, al. 
96-100 d. d. d, al. 
— 65181 d. d. s. abs. al., eth., HF 





PHYSICAL CONSTANTS OF 





or 





Name onmale Mol. Crystalline form, color and index 
wt. of refraction 

















Silicon 
hydride (silicane, silane).| Sifi4.............. 82,09) colvigas 2. Stee eee 
“  (disilicoethane, | SioHs............. 62517) Cols gas. hence .ocxs 5. eee 
disilicane) 
“  (trisilicopropane,| SisHs............. 92 324) col. liq. oss accuse ee eee 
trisilicane) 
f (tetrasilicobu- | SisHio............ 122 82) coliliq:...cee vs. soe saeco 
tane, tetrasilicane) 
iodide, tetra- (tetraiodo- | Sil4.............. 535874). cub, Cole sitiec..  « vs.- ce eee 
silicane) 
(di-) iodide, tetra- (tetra-| SiaT4.............. 563'.80| orange-red)..(.4...5:. 2. -- ae 
iododisilicoethylene) 
(di) iodide, hexa- (hexa- | SieIe.............. 81764) hex. col. :4.4)\5 ....:..5: eee Eee 
iododisilicoethane) 
NIGEIGG sapyes |. tery ca foresss SisNgieces eee 140.21| amor. grayish-wh. powd........... 
oxide, di- (cristobalite)..| Si02.............. 60.06] cub. or tetr. col., 1.487, 1.484.... .. 
““ (lechatelierite)| SiO2.............. 60.06| col. LAG2% sedseri...c cee eee 
tad PRE CAarteye pps. | 10a oe scyccicen coke 60/06] hex. col.; 1.544, 1.553....02..0 pen 
spss tridyanite)iac | SiOatinea ee 60.06} rhomb. col., 1.469, LAT: L471 ae 
mt emi AMOr.; opal)... SiOo(-++ zH20).....]....... col. amor., 1:41-1:46 9 ee iy 
oxychloride............ SuOCley. wee saaee. 284/861 (Col. lid:...<eve iets dee | 
sulfide, MONCH eres STIS S ot a PE eS 60.12] yel. need. or blk. sld.............. 
Ci Aaa ees eee is Se onnemeem: dae 92.18) wh. need i ..6.4)ec6.s. oasis Ee 
thiocyanate, tetra-...... San SRoe ce dee 260237)| small trims prs, «1.1.0 cue 
Silicotungstic acid, | HsSiWi20.0- 3311252), trig: Col sg ecsie scores eo eee 
normal 24H20 
Silicotungstic acid..| HsSiW120s0-30H20. |3419 . 62] col. or yelsh. tetrag................ 
Silicylamine, tri-..... (SiHs)sN..........| 107.26] inflam. at sJaiacicn io esereyyc1nscies ae 
Silicyl oxide (disiloxane) | (SiH3)20.......... 78 07 Cl. gas fo,5,5210go1e1 a2hearon eR 
Silver wise ces eeic. a0 UN ae Necpoces ten 107.88} cub. ave met.,(0.54,....:.008 gees 
benZoatersnesaseteas 03 AgC7HsO2......... 228299] wh. DOW ct s<c.02 saciearetle oie SBI 
telnaborate sen. os nspiocic AgeBsO7-2HsO 33...) 407 07] Whites oc o.oics¢ done voce hee ete 
bromate ss 38 iy. au kes AgBrOz 235.80 fake: col., 1.847, 1.920... see shin 
bromide (bromyrite) AgB rots .oe eee 187.80] cub. pa. yel 2268 cians ee 
carbonate ses. genres. « AgsOO8ei ciate 278 cht | els powds5.gmee: vos. <0. 2 
Chlorate tie wethee sis eis «0 LNG ae. ee DOL 134 etre WH. ose cSiete 01+ 01m sce ete 
perchlorate...........- BR EOO‘S = anes 207 34 ii wh. or, delig 4420 .\. [tu saclemerrtenere 
chloride (cerargyrite)...| AgCl............. 143 334) cab; whisye:0vle. ...-2 5s cnn 
Ghromates...eactee cc Ag CrOi ee2 tens 331.77| monocl. red ga18 fou. aa 
dichromate............ AgeCr2O07.......... : 
Cltrate sts iv case eee AgsCeHsO7........ 
Cyanate sre. tee aioe IAZOUN . ..25 scdeloois 
Cy ale . (hee dex Sear 203 C1 oe Be 
ferricyanide............ AgsFe(CN)s....... 535559|. orange. geste gcse» vie 0 eco eb ne 4 











INORGANIC 


COMPOUNDS (Continued) 





























Solubility in grams per 100 ml of 
No Sp. gr. or Melting Boiling 
ensity point, °C point, °C Cold Hot . 
wate canter Alcohol, acids, etc. 
1 | Iq. 0.68135; —185 —111.8 ee |G eee d. KOH 
1.44 g/l 
2 | Iq. 0.686725 —132.5 —14.5 ret UA om oer s. bz., al., CSe 
sl. s. 
3 | .725; 0.743° —117.4 52.9 d. d. d. CCle 
4 | 0.799 —93.5 80 CC aly We bc RP ee Boer see ie 
Dace rem ae veers 120.5 290 dst whey ten 2.3: 2.227 CS 
hae acre SPINS Sct © Obert io | Rach: ese dy, aE ects i. CS2, chl., bz. 
Mas Miniatsiay0\s-3{o%.s 250 d. d. d. 1919 CS2 
8 | 3.44 SOOO presse Vg oN saiassscrars oh Me eed s. HF 
subl. : 
9 | 2.32 1710 2230 (2590) |i. A s. HF; v. sl. s. alk. 
LO K2S20" eee 4 || ecce aOe 2230 (2590) |i. ie s. HF; v. sl. s. alk. 
11 | 2.653-2.660 <1470 2230 (2590) | i. i, s. HF; vy. sl. s. alk. 
12 | 2.28-2.33 1670 2230 (2590) | i. is s. HF; v. sl. s. alk. 
13 | 2.1-2.3 S1600'S aly) SER es. i, i. s. HF, hot alk. 
US Rot. scence ates —33 137 d. d. d. a 2% CSs, CCls chl., 
eth. 
ADpcepat* a heehee subl. 94020 | d. d. d.alk.al. 
3} ||\ Gace agp Beeeee subl. white heat, |idens" sl |Semach.. d. al.; s. dil. aik.; i. bz. 
af | eyo eee 143.8 S142 | eee: oontak os s. bz.; sl. s. CSe, chl. 
NS ee onteaect veins —=18H20,. iy! reed. « y.S. V.s v. s. al., eth. 
100 
DOM emcee sie cess —6H2O ica. |e .2 a0. 2. Vei8s SBS aoc s. al. 
28.5; 36-53 
20 | 0.895-106 —105.6 bial a RR Sy See i 1s CI ee es RE 
21 | 0.881-80 —144 —15.2 vy. sls Slid.t) ew lieciaces «close tiens = ote 
22 | 10.5 960.5 1950 i. ne S. HNOs, h. HoSOs, KCN; 
i. alk. 
23 | 3.25915 hr eae ore eee 0.720; 2.5280 oleiaole’« Sia.acareateteasels olivate 
1.0270 
CLA bee > eee ere ange weenie) Sante ee aa Seen oe s. a.; sl. s; al. 
QB G65 72 Ne Woe eee Sl tee SO os 0.00085 | ....... s. ac. a., NHsOH 
AO Ieee toc. casing L5O'ds) ey Ault sete ee 0.00115 | i. s. ac. a., NHsOH, HNOs; 
1, al. 
cB Esheeercrcc Seren OXPs 25207) jester. i. 0.01100 s. KCN, dil. HNOs; sl. s. 
NH:OH 
DH etrafars osaicisve a tonsce | Waco Alors oh rg: NS “oo 0 0.26225 Ss. .017 al. 
QO Reena cecios Sea” ONG ators dail oe Fhe ca. sl.ss:  Fiilfead-b-<-. BiQe 
30 | 5.206 CBee Sm) Tal Deere ae 19625 1,339 s. NH:0H; sl. s. HNOs 
31 | 6.47325 434 d. 700 8.41078] .000371% |s. KCN, NasSeOs3; sl. s. 
NH:OH; i. al. 
32 | 6.077 Z218.d5 w etch te Ne hod 0.003229 | 0.05100 s. NH:OH, NazS20s3; i. al. 
33 | 4.430 230 d. 270 1015 508 sl. s. al. 
34 | 2.8062 dEA86, oo, nh Bex eeu: 52525 Ss. s. al., tol. 
35 | 5.56 455 1550 0000892 | 0021100 | s. NH:OH, NasS203, KCN 
BOID.625 | Ret cpl baat A 0.0014° | 0.00870 s. a., NHsOH, KCN 
37 | 4.770 de faliwiaree alien Senet: 0.008315 s. a., NHsOH, KCN 
BOM Melee steers, s\s steve: dsveg in oon eee ot 0.028355 i) Secata s. a. NHsOH, KCN, 
NasS203 
39 | 4.00 Casey tw fie “efile ee ts sl. s. 3 s. HNO:, NHsOH, KCN 
40 | 3.95 320, 0s we dul inp deo ds 00002320) ....... Ss. poe NH.OH, KCN, 
a202U03 
OMIM Re ee Deters meetin.) Gee .0000662 | ....... s. NH«OH, h, (NH4)2COs; 
i.a. 



























PHYSICAL CONSTANTS OF 


























Nol Name Nami Mol. Crystalline form, color and index 
elk wt. of refraction 
Ie Ss 
Silver 

1 ferrocyanide........... Vel. teactutes 40.59 Se RRS ee A 

2 fluoride, sub-.......... hexs Fle oo c.ccd0o2a.. de eee 

3 ee en ee ee cub. yels deliq......4. 2288 ghee 

4} fhuosilicates. <.scccck. + 8| col. er. or wh. powd., deliq......... 

5 fulminate.. sm; NeOd. ES w f..... SSee eee eee 

6] iodate.. rhomb..col; i..5.. 02). sce eee 

7| iodide (iodyrite).. hex. yell, 2:21, '2.22...... Sepa eeee 

84° lactate: saneesseerewere wh. or sl. gray cr. powd 

9|  laurate wh. greasy powd....... 
10} levulinate....... CALS essarctis, as gsien.si8sie Heelan eee 
il permanganate. 3 eats monoel. dk. vié. ...,:20ee ne ceeeeee 
12| mercury iodide (ic). eed deep-yel. powd.. ...........0e20005 
13 myristate Sjataleleyeforn erasers forell| AAG CAIMIAS7 OD... ics dnd xi) COO s LE sto, aei apace iaie arava, di siala eyelele Gat ekete Ste ae 
14 nitrate), cc.\0 eee rhomb. col., @ 1.729, y 1.788....... 
15 nitrite. . 380l rhomb.: wht Lc: ... 252. tse 
16 nitroprusside. . Be (UB oh 051) -<o  ,  S 
Li oxalate R44 ee - AgsC2Oa. peaen eee: 303.781 eols.cr.Gtht o..4. 1.2 O88. oben eee 
18 QXIGE, S54, 2 jee ae eis: AgeOh cctr cid ane 23176) cub. br.-blke b)2.<. > .aeeeseeen bee 
19 se DeDaus cant: eben: ee (or AgO)....| 247.76] cub. gray-blk............ccsccs dee 
20} palmitate..............| AgCisHs102....... 363.29] wh. greasy powd............--s00 
21 orthophosphate......... AgsPO4. ni. Paes 418-68) cub: yells. See. ao. ...004 ace eee 
22} pyrophosphate......... AgsPlOzr5 osn.sé 4.2 - |) 605). 56) whaeinee eins, 4..c «0.00 dee ae eee 
23  metaphosphate......... AGPOss Acai aoe 18690) whieamr fise4cha sss «occa ee 
24] propionate.............| AgCsHsOe.........| 180.95] wh. leaf. or need..........-+eersu% 
26)  salicylate.............. AgC7Hs0s 244.99] wh. to redsh. wh. cr............... 
264 “selenide oo 0 oo. oes AgeDe\ tbs.) ieee 294.72) cub. thin gray pl............... 0% 
27 stearatern:.;t tes skins AgCisH3502....... 391-34\wh. powd:, amor... .. ..5.uenaeeae 
OGi sulfate: s sts sc tccccbe es AgsSOis Bee 4.28 SUL: 82) rhomb. whi oF doi, <2. cose eee 
29{ sulfide (acanthite)...... TA BSS. een ees 247..82| rhomb, gray-blik. |... < senate 
30 56 (argentite)...... EN coh ty Spee EAD 247.82) cub: bik Oe Sos. nicke oe eee eee 
31 BALE ee cm aici AgsSOs ee tee: 296.82| wh. orsge.c es ecd4rs eee eee 
32| d-tartrate.. «| AgeCuHaOe.. 5... . 363.83) scalest eee honne.nd sor neanaar eee 
33 |  orthotellurate, tetra-H. . .| AgeHsTeOs........| 443.40] rhomb. bipyr. straw yel............ 
34 telluride (hessite) naeaeee AgeT et OSM | os: 843:.371 cub; Braye. o. coc n cee te eee 
Shik sbellaritemeee coer k. te AgeTeOs. 20 5. 3 391.37) vel. wh. ppb..c. sccc2sdoeannee pee 
36 pete ees (pyrargy-| AgsSbS; (or 3AgeS- | 541.58] trig., 3.084, 2.881 (Li)............. 

rite 253 
37  thioarsenite (proustite).. Ages (or 3AgeS- | 494.73] trig., 3.088; 2.792........seeccs ane 
8253) 
38 thiocyanate............ AgSGN ®t 165.96] col. cr. or wh. curd..............0% 
39 thiosalfates 2k Ss... AeOe S2TUS8} whit: of ts Bee eas 3a sie ee 
40 tungstate: os vec. | ARsWOe ee we. 463: 68) pasyels Gres... on cic EE 
41) Silver complex: Di- Cena: 2]ReO4...| 392.25) col. monocl.or............ceecseee 
amminesilver perrhen- 

42 cub. sily. met., 4.22... 
43 wher: powd? /.....<..0s6cceue eee 
44 monocl. pr. col., effl., 8 1.464....... 
45 amor. wh. powd. hyg.............. 
46 0) wh.-yelsh. er. powd., deliq........ se 














INORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 





No. 


| 5.03000 











Sp. gr. or 
density 


4.352 
4.4536 


7.14318 6 
7.44 


6.370% 
5.3067 5 


6.37 
2.6872 


5.4529 2 
7.326 
































= uree * fers ait 
point, ° point, ° 0 0 ‘ 
satae ay he Alcohol, acids, ete, 

je. JooKe i, is s. NHsOH, KCN;i. a. 

90 d. Chup Pt | cay a(n CO eee” SN 

435 182155 20518 sl. s. NHsOH 
<100 LOB ed [ebrcibts Ga.cill inte 2. Seen eee Aa 

exp: .fop aie ee 258.50 0.075% js, v. s, NHsOH; i. HNO; 
>200 d. 0.0039 | 0.019% | s. NH:OH, HNOs, KI 

GBR oR Bee ee 3X 107 | 3 X10 |s. KCN, NaoS203; sl. gs, 

NH:OH 

RIT IIE? | base ceisicte bins ca. 7.7 Bot GO| Ike Anab b tags - Aen ae 
ALO, teormurh (23.808. OSH Ra SL TR k 0.00725 al., 0.008%5 eth. 

Oe CORR te ene ee 0.6717 f UR Ati ee 
Gh La Meiel) Ete 8 055° 1.69785 d. al. 

Leen Np a deb: & i cue..-. |S KI, KON3 i. dil. a. 

2 pee shel) 2.2333, DOO ee dante 0.00625 al., 0.00715 eth. 

212 444 d, 1220 952100 8. ee glyc.; v. sl. s. abs. 

al, 

040 onal 9855.43: 0.1559 1.3638 | s. ac. a., NHsOH;i. al. 

EOE ya eal ) Ee wees ae re ag... || 8 NE.OH= 3) al, HNO: 
expe oconl 42.2Ss 4, 0.003398} .2..... s.a., NHsOH, KCN 
300% Een 0013" | 0.00538 | s. a., NHsOH, KCN; i. al. 
100 fanart ees a: Wii Oak Hae das s. HeSO.u, conc. HNOs, 

NH:OH 
209%o tne) 120. 0481.%,. 0.001279; | 6.00650 0.00715 eth.; 0.00625 al. 
0.00485 
BACT dog tec! MESES. E.. 00065195} 20... s. a., NHsOH, KCN; i. 
NHs; 
EGE |) al |) Meat ee i. Te s. a., NHsOH, KCN; i. 
ac. a. 
£4, 482.99 Ot 82-08! 4.. Ty ARLE ote... s. HNOs, NHsOH 
tte cies | marist bp ORAZ ASD Aer Meter renarers idee 
stots te lcdall Becca eee ae a ee Scone (OALy 
880 d. ty WRT. . s. h. HNOs, NHsOH 
pee eG Sea eos 0.00620" aie 0.00625 al.; 0.006% eth. 
652 d. 1085 0.579 1,41 100 s. a., NHsOH; i. al. 
tr. 175 d. AO0002 eta: S. ., s. HNOs, KCN, cone. 
HeSO4 

825 d. 000014 | ....... s.a., KCN 

A100 ee ail Rr cee Wosl Salome ce s. a., NHsOH, KCN; i. 
HNO; 

d. 0.218 0.2038 | s. a., NHiOH, KCN 

d.>200 i 1; s. NHsOH, KCN 

955 petals Alt ee ee s. HNOs, KCN 

250-bl.; 450- i, ne s. NH3, KCN 
pa. yel, 

SS Lb a ae eee oe i, i. s. HNOs 
S175 9 WU LEU Onl ob. 2 i i s. HNOs 

fs Enea | eee ae 00002125 | 00064109 | s, NH4OH; i. a. 

LPP POR | SA Bred. be Lgl REL I s. NHiOH, Na2S203 
Varin eed Nain eee, 0.0515 -+y+... |S. HNO3, NH.OH, KCN 
Seger eect pemaeea ate ss |Viiee SREP A Tc | 1.618 conc, NHsOH 

97.5 880 d.toNaO|H + He | d. al.;i. bz., eth. 

324 eee Whee cates 119° 170.151 | 2.118 al, 

58; 78 123 76.20 138.850 2.18 al.; s. eth, 

1650! Pee | tore. See} A Ss, Vv. 8. i. al. 

LG 5 NE ea PPE es: E 8. BRA) WER trtaae ete ook ee 
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No Ape Rasa Mol. Crystalline form, color and index 
<a wt. of refraction 
Sodium 
1} aluminum sone (cryo-| 3NaF-AIF3........| 209.96] monocl., col., 8 1.364............6 
ite) 
2 =a soos (al- | Na2O-AleO3-6Si02. .| 524.29] tri. col., 1.525, 1.529, 1.536......... 
ite) 
3 “3 sulfate.......| NaAl(SO«)2-12H20.} 458.28] cub. oct. col., 1.4388............. 
4| amide (sodamide)...... INANE e2 35 ceria 39.02] olive grn. fr. impurities, or wh. con- 
choidal fract. 
5| ammonium phosphate.|.NaNHsHPO.-4H20} 209.13] monocl. col., 1.439, 1.441, 1.469..... 
(mierocosmic salt; ster- 
corite) 
6] pyroantimonate, di-H...| NasH2Sbe07-H20. .| 421.55) tetr. col............... Re 
7 Loaresaggh (Lea-.|. 2NaSbO3°7H2O. .. .| 511.63] cub. col... soc... e cece se ce ees 
onin) 
8|  orthoarsenate........... NazAsOs-12H2O...| 424.10] trig. col., 1.457, 1.466, hex. pr...... 
9 6 , mono-H..| NazHAsO«-7H20...} 312.03] monocl. col., 1.462, 1.466, 1.478..... 
10 hs “ «| NasHAsOs-12H20..| 402.11] monocl. col. eff., 1.445, 1.450, 1.451. 
il # , di-H.,. .-.| NaHoAsOs-H2O....| 181.94] rhomb. or monocl. col., 1.5382, 
1.5535, 1.5607 
12| metaarsenate........... NaAsOz5. io a <0: 145.91] rhomb. effl, 1.479, 1.502, 1.5265... 
13 orthoarsenite, mono-H..| NaszHAsO3........ 169.91] col. (exist. quest.)..........e0c00e: 
14] auride.. 2 }\ NaAuse ee yoges. 4 417,40] cub. yel. 29% . 002 0.. cn emcees 
15| azide... Sates soc INAN 2.5) ceeds > 2|epO5s02| col, Hex. ois..sscce 22 cee see ee eee 
16 barbital (medinal)...... hoe ey ake oe ee 206518]; wh. DOW <.<.00-)<:02 «cisea dee Coens 
17| benzenesulfonate....... NaCcHs038. ...... 180.16] wh. crscde ot: Liss. oc. ca ceeeee ome 
$8\|, #henzoates.. a.: 2242-8 NaC;Hs02........ 144.11) col. cr. or wh. amor., or gran. powd. 
19 tetraborane deriv........ NaeBsHio.......-- 99.36] wh. er. powd 3... ....50cc0ccs0 se Bee 
20 metaborate............ NaBOz (or 65°82] hex. pr., Coke. . 225... .+..sdaee ee 
Na2B20,) 
21 MERE NaBO2-2H20 (or 10185] monocl. col;,.z..+.-.:<<tech a-ha 
NaH2BO3-H20) 
22| itetraborate.....:....-.. NaeBiQz.......... QOL Zio .5scisioia'oe'e eats o1s/ aie n)essistelerelsieareetaes 
23 eg veceees+.....| Na2Bs07-5H20.....| 291.36] cub. or hex., deliq............-.0-- 
4 = (borax).<-..- NazB:0;10H20. ...| 381.44] monocl, col., 1.447, 1.469, 1.472, effi 
20.) “Serporave.sosst. cos. NaBO3;-H20 (or 99-8320. 0+ oS es ce ee eee 
NaBOz-H202) 
26 oases ca x24. ~2| NaBOs 4HeO (or. 153..88|:monocl. col-.-t. 2. «-cseceice eee 
NaBOo-H202- 
3H20) 
27| ‘bromate: tease 2... NaBrOz. <2 ceo et 2 150.91) cub. col.,1-594"": 2... 52. scek ee ee 
28 heomide 4240525 4a--¢ NaBe- 2.2 3: 102: OF} edb: Cle soci. ciainic.nnrisne eas tee 
29 cig) SERIES eas 2 .| NaBr-2H20....... 138795|'monocl. col. pr.) 25 .. 52 ceanet reese 
30! bromoaurate........... NaAuBrs-2H20....| 575.89] br.-blk. cr............. RSompac & 
31 bromoiridite........... NasIrBre-12H20. ..| 957.78] olive gr. rhomb. effl............... 
32 bromoplatinate. NaePtBre-6H20....| 828.82) tricl. dk. red. ..... 2.200. cecesceee 
33]  cacodylate.:..:........| NaAsC2HsO2-3H2O | 214.02] wh amor.-powd. pois.............. 
34 calcium sulfate.........| NazCa(SOu.)2-2H2O | 314.23) monocl. need........5........--2- 
35 d-camphorate.. . Oe aaa 3H2O | 298.26] hygr. needs. 5.02. ..0.5. 500555 dae 
36 CHEMG eons oe ee NA aT ee. oo dees 710-01|' wh? powd 222.202. 2 tee eee 








INORGANIC COMPOUNDS (Continued) 











Solubility in grams per 100 ml of 
No Sp. gr. or Melting Boiling { 
densit: point, °C point, °C Cold Hot . 
v eps ps i Alcohol, acids, ete. 
1| 2.90 5 (11) gitar ew |) ober AE Bi SLIssny. gtalteste Assis d. alk.; i. HCl 
2 | 2.61 TI OO pe ie Ere. Sate ts;: “Peer: Meee Aaa” [rocinarneis susie sie ee teas 
3 | 1.675 Gee) Gm eeercee a anh. anh. s. dil. a.; i. al, 
110% 146.3%; 
d>30 ja 
6 ip tn alee 210 400 d. 7 d. hot al.: s. 0.1 
2 in liq. NH 
5 | 1.554 75 oa Mah al th even ok A 16.7 100 al. 
(i) Oe ee eeana | AAP e| ge oper oe eee .0312-3 0.3100 sl. s. al. 
1 hea See Re Say ZOO: pesca 0.031123 | ....... sl. s. al., NH4 salts; i. ac. a. 
8 | 1.762-1.804 26:5 ee ee 58.9155) alee ee.) 0 1.67 al. 
9 | 1.88 120-130 —H20, 180 | 5.46° 35.09%; | sl.s. al. 
199100 
10 | 1.736-59 28 ios 17.26; | 140.730 sl. s. al.; i. liq. Cl 
5614 
11 | 2.53; 2.67 —H:0O, 100- a 200-280 Beste. Pulnadtames | so oe = cpcartratine cetera 
Ee Ua enna! eens | tae eae aes Wee eee re Renee eta ccise attacc maciie sadiae 
ON LS | viene aie ol Soha tae be v.s v.s sl. s. al 
DO Ne nha ape AW L feng Old bane A EER 2 EP ect se 2 BRO ip epoeneeeeiees nveregidt fae 
Lo ne EC IM federico ce d. in vac 40.1619; 0.31416 al; 3, lig. NH; 
41,77 i. eth. 
Le eptbercet eee aw Peseccaceb al € eee ae eee 2025 40109 sl. s. al.; i. eth. 
11 cp eR eS gael etree sage ty Mee oe ee 35.830 aS 80 Ib eo teen cemaicnae tas oO 
DE Cd ERM | pen enle.rybhotebyeel| Sie deter oe pa ne 74.2100 8115, 1.6425, 8.373 al 
520 
LO Pe d.<180—Na/2B:Hs d. CE) Med Maree eR eines ae See 
20 | 2.464 966 1434 8. Veen feta craton ameepaceed 
7A St UE i Bee peepee 57 —H20, 120 | v.s. <7 Sal beasts, aoa te eeeiaca 
22 | 2.367 741 1575 d 1.499 8.799 Ji. al. a 
23 | 1.815 IZ HO a eee 2265 anh wat Pe ne rer mingle 
anh. 
24 | 1.73 75; ~8Hz0, | —10H20, 1.39; 2282; s. glyc.; v. sl. s. al.;i.a 
60 200 1.6% 14,255; oe 
201100 
BEN i pee CEE Cd Sia ll fhe ereey pede ora sl. s d. s. glyc., alk. 
DS fests 63 —H:0, 2.5515 3.7832 s. a., al., glyc. 
130-150 
27 | 3.339174 SOL heme Se bee eer 27.59 99.9100 i. al. 
28 | 3.203% 755 ‘ 1390 pe 121100 sl. s. al. 
160 
29 | 2.176 —2HOO, SE ip So ke. 79.5° 11659; sl. s. al. 
ae 118.6305 2 
SO Een ete an, nor, [met ee nie sit Sen By Beales aiee se | onc caasescin eimeesereuamemmees ote A 
Be er ese: 100 = EIPEy Lh Meee s erent s. NH:OH 
32 | 3.323 C3 ed i al aerate tae Vv. S. V.8 B. aL 
5 ee ee CO Pan eee ee 200 aah saa to ca. 40% al.; 1005-29 90 % al. 
ca. 209) 
34 | 2.64 — 20, O0* lee see Se (te pohenge 1 Sc HM Raleed ed okies. nar) Se Ar . 
CY Baie ene eerie —3H20, 100) 525... je on s. al. 
BOP EBT5 mk rr ESS eee 700 2 2 d. al.; s. a. 
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prussiate cf soda) 


42 fluoantimonate......... 
43 fluoberyllate........... 


44 fluophosphate 


45 fluoride (villigumite). oe 


46 mee 
47 6 















Bar aot 
48’) “fluosilicate.........:... 
49 formaldehydesulfoxylate 






NaF-HF lou eenee 


NalisOe CH20- 
2H20 
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258.76 
131.01 
186.03 

42.00 


62.01 
422.20 
188.05 
154.12 

















No Namie Morcauls Mol. Crystalline form, color and index 
wt. of refraction 
Sodium 
1 carbonatels..careice Ace NazCOs. . +< || LO62001 wh. powd.,hyg. a.) eee 
2 gD (erystal carbon- | NaxCO3-H20...... 124.02] rhomb. col. deliqy .... )o..ce eee 
ate, thermonatrite) 
3 carbonates... .ne+. ee NazCO37H20..... 232.12] rhomb.’bipyr. effl...............-. 
4 ss (washing soda)} NazCO3.10H20....| 286.17| monocl. wh., 1.405, 1.425, 1.440 
5 4 , Sesqui-..... a 226.05] monocl. 1.5073...........-.-.sseee 
6 , ,acid (baking | NaHCOs.......... 84.02)'monocl. wha pr. ..<.1-. 2 soe 
soda) 
7| cerium carbonate...... NagCe(COs)s 794536) fe csscrsacod cee dorks oid an ae 
12H20 
8 chlorate saan eee IN A CLOBs << nercriees 106.45] cub. or trig. col., 1.513............. 
9 perchloratess,.<..cichee NS CIOI Sv pacnvtene 122,45) chomb,, deliq. & peels aes ene 
10 Se Peer iaes Ce NaClO4-H2O 140.47| rhbdr. col., deliqe 7) 35255 eee 
11 chloride (common salt, | NaCl............: 58.45] cub., col., 1.5442 cs pee eee 
halite) : 
12|  hypochlorite.......... INaGlOM iste 74,45) solution only.,....... 0.0 asceek ogee 
13 2 ae ee NaClO-23H20..... 119749) "col. hye. +. 3. onc oe ee e 
14 cde a ee NaClO-5H20...... 164.54! GOL... 3. a3:06d coe tat See 
15| chloroaurate.......... NaAuCls-2H2O....} 398.06] rhomb. yel....................... 
16} chloroiridate.......... NaelrCle-6H20. . . .| 559.93) tricl. dull red-blk.................. 
17} ~ chioroiridite .....2...2 Nasir@ls-12HoO),-- | 691-03|'dke gon, erasure ns eee eee 
18 chloroésmate.......... NazOsCls-2H20....} 484.97] or. red rhomb. pr................. 
19 chloropalladite........ NaePdCla-3H20....| 348.57) br.-red cr., deliq....... 
20 chloroplatinate........ NaePtCle..........} 453.97] or. yel. powd. J intis one ete eee 
21 Tay Big ne AP) Ja NazPtCle-6H20....| 562.06) tricl. yel.-red..................... 
22 chloroplatinite.........| NazPtCl«4Hs0....| 455.12) red pr................00.0-+-aeee 
23  chlororhodite . pel Nash @lss sna ase” 384.64) tricl. red. ...,.2:)...005 02:00 eee 
24 ig .| NasRhCle-18H20. .| 708.93] oct. garnet-red effl................. 
25 Chromistes.2 3. 06s,.0.- WEAGHOR SS Sa pane 162.00] yel. rhomb, bipyr................. 
26 Co ak ate Body sh NazCrOs-10H20. . .| 342.17] monocl. yel., deliq................. 
a7 dichromate eee NazCr207-2H20....| 298.05 eee pr. red, deliq., 1.661, 1.699, 
28 peroxychromate........ INaaCrOse: oon tae 24900) Or. plads,.ct eee bstoe eaten eee 
Zour ommmamatese sss. chess NaCoH702. . 170.14} wh. cr. powd 
SOP clttate cscs tach ee en ee Oe 5 (or 5t) 348517) thomb, whizeirje..060.0012 2 See ee 
31 | °° metacolumbate......... NazCh206-7H20. 453.93) pseudo-Cub....4-+s.0. sce sence eee 
32 cuprocyanide.......... ees eat: 13860) cole seo ccicsaciow.2 «nen ee ee ee 
Boel MCVAUALE zero eee cious IN@OCN aie see ce GB ADDI Roi cre, ciscaverpbererste se 
Baul ROVING eee strsysiecisiotveete BON rn ercovreae 49 .02| cub. col., deliq 
85 Bees (aurocy- NaAu(CN)e....... 272.28) Wh. (Cr. POwd sch: «:sc..cceeneene ee 
anide 
36] enanthate (heptoate)...| NaC7HiszO2........ 152.17 ee or. powd..or leaf. .......... 4208 
37 |  ethylacetoacetate deriv. | NaCcHsO3......... 1527is| Need snacccs secre cocci cee 
38| ethylsulfate............ NaCoHsSO4-H20...| 166.13 i hex, plates, deliq. -2... 2909000 
39 ferricyanide............ NasFe(CN)6*H20. .| 298.96] red, ” deli ie Pee eee ioe 
40\| ferrites scape cco ses NazFe2Ou......... 221.67| br. hex. pl..or-need.... :. .aaeue eee 
41|  ferrocyanide (yellow NasFe(CN)s-10H20| 484.10] monocl. pa. yel., 1.519, 1.530, 1.544 





hex: col, 131291309... 5/02 ae 
rhomb. pr. hygris)).).2 ses. e oe 





INORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 





oo ST GD Oh Ne 























Sp. gr. or Melting Boiling 

density point, °C pete ee iat Alcohol, acids, ete. 
2.5099 851 d. 7.19 45,5100 sl. s. abs. al.; 1. acet. 
2.25 —H20;100' fi Bec dence 33 33.56100 | 1425 glyc.; i. al., eth. 
1.51 ma) BON CPN | Pa SS 16.90 Ba <”" UleoBankteaersercctastaaerce tae 
1.4416 32.5-34.5 —H20, 33.5 | 21.520 421104 i. al. 
1.777 (2.112) Cs eget ch ||9 at eee be 13° A 210K Mata lines hy scaeayst eee tele teiersis tte 
2.159-2.22 =CO3, 270; 1) Passe ats 6.99 16.480 sl. s. al 
1.47 —H:20, 100 | d. 200 d. d. s. ac. a., NasCOs soln. 
2.49015 248-261 d. 79° 230100 s. al., glyc. 
beat vehipeconansheGrops 482 d. d. 8. v.S. s. al. 
2.02 LRT iii oat is Seated ae Fae 20915 28450 s. al. 
2.165 801 1413 (1490) | 35.70 39.1210 |, glyc.; sl. s. al., liq. NH; 

i. HCl 

Bee. 3 jaan a d. d. 8h d. wile ath stator haha 

A SBR se, aa 57.5 i Petts = || VBs RA tiji:-. PRG Bat, andes. <1 aed 

SDob cen eee 24.5 Sik Ht. : [29.30 94,223 ita sak epee! ant 2 

AS Sn Cee d. Mitts eae, A Le 99080 v. s. al., eth 

baad eee d. 600 ee Sees Bs sl. s. al. 

tn OC er -—H20, 50 Peas oF oe 314615 307.2685 BRE e OCU Cores | 

_ SUR | eae | PSE ates 65 6a8 Vv. Ss. apie bere WESerale 

CSET poo Bote taee coer doar v. 8. BREN cro. [Se Al's 

RE OEN oe ns direeloO—160) ol) bre ets her Be v.S. s. al. 

2.50 —6Hs0, 100i) 2% ae. 3. - 6615 v.s ine 9 al.; s. aq. Cl; i. eth. 

Rslaisrmpar may 100, d. ae oe oe eel ss 356 oped Chee 

hd. 298 «his d.>650 Gt taeda: | kvase sf Tistes, © || neta lute teceeaiitinien fd 

Moe Sic 904 d. effi. Bae tite fare M BVA a: «pc fueluale 
2:710-OR, Lennnile ag: d4eeeecuk ip dase de ST300 yi Meh. 5 s. meth, al.; sl. s. al. 
1.483 O02 0 ok Maras heruters 31.79; 126100 sl. s. al.; i. ac. a. 

5010 
2.5218 —2H20, 100;| d. 400 2389; anh./508%; anh, i. al. 
anh. 320 18020 43398 
ETS ney dg) iste Sete. dfs SSE tala hd feiss i. al., eth. 
i ew’. ape rin | Rect ae ie 9.1 §100 s. glyc.; 0.625 90% al. 

1.85723-5 —5H20, 150 | d. 92.625 250100 sl.s. al. 

4.512-59 =H; 1004) aan are 4 - Ss. “Wg MAR -b,.2 \||-aereaees atoylege.ss4 oe 
1.01320 G5 100) a Ad see Fae as Sah Oeaibad ee ties, ||, aoe ote oa as 5 Se 

Be Are crdiocncic bl beens) Peete LOG: Sees Ss + 8. Ss. i. al., eth. 

Beye atersyat 2 city 3 563.7 1496 S. v.s sl. s. al.; s. NHs 

wy sisuaveleleiae All| letetessieta) s <n) | \[) da>) ers ihcelermrons, Ss. eee eleee Sa ee ace eae Te 

Prebiacas eters vais 240-350 ike SEMEL 4 BA hosis sete 

arevayciteiererekecnct se | | Martane eae eye d. 16417 Any Adoo A atk, H2804; 142 al. 

achat Nerct ch escrele oq | waeei. anata = All| Cee ORE 18.99 67100 e 

eee oes || Grae naee ae el) Sees ae ae ae ah Lies cae HCl 
ABS Wok P ales en tulleeeaeee > te 31.8529 | 156.5% =| i. al. 

SoA | ie aNL vate Ml eee detec a=. « 128°620 Weide ol s. al., acet 

AS Sers. Mavemte ee d. ee eee ee ye 2.94100 RN cos ay Rion a eaetatnoret) «oe 
VEN in | |= 2a eregeden| (Ms a) Bere ad 103.29 ea EA ace A Soe A, 2 
2.79; 2.55841 980-997 1700 Cy ube) ae s. HF; v. sl. s. al 

(1040) ’ 

Serr cactstatcret., (MPR NMR. BG oa Sh 8. 1h, a Neacmeeeten.as = had 
D265 ree Tt eRe Rem UE hac ccisrecopers 1225 crf (of me a ee ee 
2.679 Cs ewe el etd RE IR ko ny 0.65217 2.46100 i. al. 

64 d. VeiSel PIR beech ce d. a.; s.al., alk, 
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p Mol. Crystalline form, color and index 
No. Name pone wt. of refraction 
Sodium 
1 formate. :2:_....2......| Na@HOs....2:22:.| 68.02)'monocl. col., deliq. wh.... 2-222 7 2- 
2) 2-furanacrylate......... NaC7HsO3. 2222... 160.11] It. br. powd..... yas. 5 oe de eee 
3 metagermanate......... NacGeOs...2222... 166.59} monocl., wh., deliq., 1.59........... 
4 5 ee ne NasGeOs'7H20....| 292.71} rhombic col. .................-.0. 
5|  d-glutamate (‘‘ Ajino- NaCsHsNQi..:....| 169.12] wh. er., not deliq..............-.-. 
moto’’) 
6|  glycerophosphate....... Na2C3H7OsP-H2O. .| 234.12} yelsh., viscid lig.; wh. cr. or powd.. 
7 TIES 9 Fe Na2C3H7OsP- 315.19] wh. odorl. pl., sc., or powd......... 
53H20 
8| goldsulfide............ NaAus- -4HO.. 324, 32|'monoclS ecole: 2 2... eee 
9 “thiosulfate. 20... . NasAu(S:0s)2"" 526.46) wh. odorl: er. .). 25) 3. cee 
16\ dhydnds ees Wall... el 24.01 ailv. need. 07........2. SEE 
11 hydroxide. .::2:.5.:..- NSO eer 40.01)" wh:, deliq., 153576: 5.25. 226 sg eee 
12 jOdate yen 2t ee eee NalOo ea: seen ees 197.92) rhomb. wh 
13 metaperiodaie aR Soe Hal Qs. Mase tren toe 213.92 
14 267.97 
15 149.92 
16 .| 185.95 
17| iodoplatinate 1110.84 
18 iron oxalate (ic)........ Nor o(C20.)3° 5H2O| 478.97 
19 SSOCVALSLE: 180 one Frcs NaNCO.cesen ane 65.02) ‘col: need 08 toc coe 0 
20)| Bactates 22.2 Seek... NaC3HsQs3... 214-7: 112.07) col. or yelsh. liq. -very hyg.......... 
21/| magnesium sulfate Na2SOs-MgSO:- 334.50} monocl. col., 1.486, a "488. 1.489... 
(bloedite) 4H20 
22 et tartrate. .... ig Maar tala 546.62) wh. powd. or monocl. pr........... 
10H2 
23 manganate............ Na2MnO:-10H20. .| 345.09] monocl. grn...................... 
24 permanganate.......... NaMn0Osz:::.:::... 141693) Ted... 8 oe ease ees cee 
25 7 a Se NaMn0Os-3H20:...| 195.98} purp. deliq., cr...............-.... 
26| methanearsonate Na2AsCH303-6H20 | 292.04] wh. cr. powd..................--. 
(methyl arsenate) 
27 methoxider: 98 34. CH;ONa-2CH30H .|| 118/12} -wh-powd. 2.5: <<. <<... sea 
28| methylsulfate.......... NaCH350s-H2O5...| 152.11) eol. hyg. er...J2........ 0.7.5. ee 
29{ molybdate............. NaeMoOs. .....:.. 205.94) opaque wh. 2)... 2... eee 
30 Fea ee eee NazMo0s-2H20.. 
31 dimolybdate........... NaeMoeQ7.... 2... . 
32 trimolybdate........... NazMosz010°7H20. . 
33 | tetramolybdate......... NazMos013-6H20. . 
34| paramolybdate.........| NasMo7Oss-22H-O. 
35  octamolybdate’....... ~.| NaeMos025-17H20. 
36| decamolybdate......... NazMo100s1-21H2O0 
37 permolybdate........ ~.| NasMoOs-zH20.... 
38 nitrate (soda niter) ..... NaNO; | Sea 
39 | “uitride eee ek BINGE nee hae 00 
40{  hyponitrite............ Na2Ne2Oe... 2... 22: 106-01). ee ee eee 
41) “nrarité.. eee ee kk INSNOs cc Sere eee 69.01| rhomb. col.-yel. pr. hyg............ 
42 i nitroplatinite... 20.0... NasPt(NO2)s. . 2... 425.26] pa. yel. rhomb. or monocl. pr., ‘effi... 
43 p-nitrophenoxide. - ctrste: ‘hte 233.16/'yel.:monocl! pre 7: 22S... ee 
4H! 
44) nitroprusside......:.... Naz(NO)Fe(CN)s-- | 297.96] rhomb. red......................- 


INORGANIC COMPOUNDS (Continued) 




















AAS 
| Solubility in grams per 100 ml of 
| } | 
No. Sp. gr. or } Mel E, é ' j 
| pomt,°C | poimt, °C ‘old {| Hot | a 
| | Sabra | ater | Alcohol, acids, cte. 
; ) } } ; 
1 | 1.92” P2GS EY 9 )PA9 eS Se! J). | gap. 160 s. al.; i. eth. 
: ; |. 97.2 | 
2} 1.919 id. jSe----- Is | sls. al.; i. eth. 
3/331 1083 ee Ae le a. id 5.8 
i a 3 friciioss- 2. pz een he 8.4. 
4555 
| eee eee jd. Heras ee a en Reenter eo ae 
6 i | Pee ere Leet. Is. s. al. 
fi) Sole eR oA ae ieee rae d.>139 | ¥-s i. al. 
| 
& | da. } wel bee. L. s. | s. al. 
| oe pis ste. Gece lee | 50 } ial. 
} 
10 0.92 | 800 mp.d. | 1.2... | d. d. "Can i metals; i. CS:, 
' | 4, 
11 | 2.130 318.4 1390 | 420 | 347100 v. s. al., glye.; i. acet. eth. 
Bisse = dao | oo Feo eel Bera 
pee sees ge eee Ss. (Oz, ae. a. 
14 | 3.2198 d. 175 oe ee 8 Stelle gt ERIE 
15 | 3.667 651 1300 ; 158.7° | 256.3% vy. s. al.; s. glye. 
= BS: 2MSAS TES HOPS Sa ee ge 15500 ahr NH; 
SN Raed eet eo || eae s. al. 
18 | 1.97375 | ~450, 100 | “1060, | 32.5 Hower” he a eet k 
200 




















y. -s.- NH3; sl. s. glye, 







-- 0.036%; y. sl. s. acet. _ 
Ee Cc ear ees baw ae ae 
See i al. 
| 728; 163100 3% eth; 44% meth. al; 
. 81.555 3 abs. al.; v. s. NHs 
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PHYSICAL CONSTANTS OF 





CONDO Whe 


































Name Formula 
~| Sodium 
oleate (Eunatrol)..... NaCisH3302......- 
Oxalate.. 44s. sdene ee NaeC204.........- 
«acid NaHC20s-Ho! 
oxide, mon-...... -| Na2O.. 
«, di- (per-) maAllINasOsSegee. a 
+ Bs aes coellING Orga eb Oyne ora 
palmitate. eens eee NaCicHaOs....... 
ets Oe ee ce 2NaCisH3102 
16. 22 
pentobarbital (nem- NaCuHi7N203..... 
butal) 
phenobarbital (Iuminal).} NaCizHi1N2Os. .... 
1-phenol-4-sulfonate (p)-| NaCsHs048-2H20. . 
plienoxide (phenolate). .| NaOCeHs......... 
hypophosphate........- NasP20¢-10H20.... 

ow , di-H....| NasH2P206-6H20. . 
emchevhosphate. meee NazPO.-°10H20.... 

oes NazP04°12H20.... 

2 , mOno- -H NasHPOs:2H20.... 

ss NazHPOs-7H20 ... 

sf “| NasHPO4-12H0... 
ss di-H....] NaH2POs-H20..... 
pyrophosphate NaaPsOy-. ates 

se :| NasP207°10H20. . 

a di-H.. .| NasH2P207°6H20. . 
metaphosphate (glass) . . POs 
metaphosphate (sol.) . 
metaphosphate (insol) . = 
phosphide. ....-/..:.--- N 
hypophosphite......... 
orthophosphite, mono-H | NazHPO35H20.... 

di- .| NaH2PO3-23H20... 
phthalate. . ......| NagCgH4Os. : 
Dighapem eee ccs. ce sbee NaCsH2N307-H20.. 
PlatinAvers cis eces ces: NazPtO33H20..... 
metaplumbate..........| NazPbOs-3H20. .. . 
PLOplonate: ....cs0.- += NaCsHsO2........- 
pyrohyporhenate........ NasRe207-H20..... 
perrhenaie. one ns..\- =»:-\4| NaReOs. ccc cntaan- 
perruthenate...........] NaRuOs-H20...... 
salicylate.........- NaC7H;03.......-- 
selenate......~+<--- NasSeOu.......--- 

oe So ae E os NasSeO4:10H20. . 
sBelenidé, i. 4.58 a. Bi Nase... ee detccer 
selenite..... 2 NazSeOs 5H20. 
metasilicate. .| Na2SiOs....... 
of Bao ..-| Na2SiOs9H20..... 
disilicate...... Jed... NazSieOs......---+ 
Esrasiate (water glass)| Na2SisO9(?)........ 
?) 









Mol. 
wt. 


Crystalline form, color and index 
of refraction 





wh. cr. or yel. amor. gran......... 
col. cr. whiipowd......... Saha F 
THONOGL. Wh. setts: one ales oe 

wh.-gray, deliq. 
yel.-wh. powd 
LX awe aniee ace 









col. monocl., or gran., sl. effl..... “ 
wh. deliq. er. need. . Pe. 
monocl., 1.477, 1. 482, “£504: eee 
monocl. ‘col., 1.486, 1.490, 1.504. . 


col. oct > ae oe 
trig. col., 1.446, “1.452. ord So : 
rhombic-bi-sphenoidal, 1.4629....... 
mionoel. pr., (1.4424... .... -. SBR mee 


rhomb. or monocl. col. 
powd., 1.432, 1.436, 1.437 


rhomb. col., 1.456, 1.485, 1.487. .... 
Wh. ert .425:e.. oo. os ee 
monocl. ie 


monocl. 1.460, 1.465, 1.465 
col., hyg., amor., 1.485 
8] col., 1.474 1.478, 1.480..... 
8} col., 1.498, 1.510, 1.529......... 
red 





monocl.’col., deliq=. ..... -2-.2-0eter 


rhomb. wh., deliq., 8 1.443.......-.. 
monocl., 1.419, 1.431, 1.449......... 
wh. powd. pearly pl...-.2--aa,e sae 


yel. need 
71 hex red-brivoryel.:..--..-.2%s5 ate 





It. yel.-wh. fused, hyg. lumps....... 


Wh. gran. DOWGs.--<.2- escent 
SANG Wy els Ck rore gein'ey+i~ »saniejehel-iese oe 
Cdl, hex, Plicc cae aaaaaacee eee 


bik. cr; lamellart. --. o-:. eastern eae 
wh. cr. powd 
rhomb. colit§..3s 5. <,-.« <:.:2/«,.< =a 
monocl. colit.§.). . see b.d- create 





wh. to red, deliq. cr...........-..-- 
wh. cr., tetrag 
monocl. col., a 1.518, y1.527........ 
eff. rhomb. ’bipyramids 
rhomb. pearly luster, 1.500, 1.510, 
1.515 


3) amor. col., deliq. ... 


INORGANIC COMPOUNDS (Continued) 




































































Solubility in grams per 100 ml of 
No Sp. gr. or Melting Boiling 
density point, °C point, °C aes EY. Alcohol, acids, ete. 
MPa sicce cistans 22 DS DoF ees Mita) ic gst 1012 .....-- | 1032 al; sl. s. eth. 
Fe) DB hac al ENB Real | SMche ee leartemel SS 5 or Pe 3.720 G5S5100 | CIR RE RT. ok 
3) | pee Ae a ead Sonar cae. Cee eteTe Toor oc 1.75 ROO Nie eralecere vita sve Stele eae 
NPS leet ae lie era cea 1275 subl. d. d. d. al. 
5 | 2.805 460 d. d. 657 Sa d. d. al, NH3; s. dil. a.; i. alk. 
(2 tera d. 30 d 8. d. i. al. 
locale azs.2 Oe nn ees BOMRl Io od oodolal| 1c anoeeal | sane eer sen oe co Amen ord 
ll Saeme one em 1 SV dl | BRIE i i s. h. eth 
Giiwesdarecal ot. Be OR eee eee: acl a s.d. s. al. 
HOT np kt cae ae eee (RS 3 lB oe oer ema (BE See | Mee reeed sea s. al.; i. eth., chl. 
tices seen sea e es. 125100 0.7125, 7.4100 al., 2025 glyc. 
UG aN Wer os eS | See ae ARO am i Seg d.a.;s. al., acet. 
13 | 1.823 GO. «| CSREES SERA. sc 
14 | 1.849 25 S. a HeSO1, NHsOH; 
ical. 
15 | 2.53617-5 anh. 10Gb yg Pee ssetts baer se ee bys. 2, || Prterepe ante Palsrotansi sivas 
16 | 1.6454; 1.6229 73.3-76.7 d. | —12H20, 1.59; 15779 i. CS2 
100 25.820 
17 | 2.06618 90), 92:0. fb be esis ato 82.550 OGG lL huis aeons ean chee 
18 | 1.6789 SS Se 4B ih WAR ee is: 63.940 At All| MPR Sop 
19 | 1.52 34-41 —H,0, 36.4; | 4.15 87.434 i. al. 
—12H0, 
100 
20 | 2.040 —H20, 100; | —2H20, 200 | 59.99; 427100 y. sl. s. chl., tol., eth.; 
d. 204 110.320 i. al. 
21 | 2.534 SEO MON (ee See des 3.169 AO 26200. |b 3. 2 SER eIe a ERGs od oe 
22 | 1.815-36 880! F— HOF} ees. | 38.2 5.41° 93.1119 | ij. al., NHs 
93.8 
23 | 1.85 =HeO er 220 8h feces a2. g- 4. GI fs MNiteece See eae en acces 
24 | 2.48420 Ce OU, IR rete. ait: v.S. v.8. i. 
2.476 Dau Oree® Mae | ee sate ai-2 21 s. Fs 
RASA te eerie tr. 500 BLS ARAR ee) oo i. rh 
Cae aortas toa 5 eee) Rah Pee Oee, 2S d. ev. A340 oe 
PH; 
WO 15 deine te chee. dF violet Poy EY ee.) : 100 667100 
Sh Ie raat | 53 200-250 d. | s. v.S8. 
28 SWhiccicowricd 42 —5H20, 100 | 56° 19342 
ot Oe Renee il te Rell Beto: Sl Ate OP one 
BOWS nas eke ets — 1,0, 150 | expl. 310 5.5890 BG ofenss sl. s. al. 
Slee reese ce ce —3H:0, 8. FXa sto sl. s. HCI; i. al. 
150-70 
SOM Pe a ee il ee ae Sa) Re ee d. to eters eee d. acids; s. alk.; hyd. al. 
PbO2 
BOW weet are sek! AEROS eo ft Oreo paring s. BR ter Sial- 
Bin ats Aa dase Ried tee A 3 ta ee 004 W5.4-....| .-. enemies... 524 
DBAs Kaede. 200 in Oe. Oe) Ee es 2520 nee Aen s. al. 
BW eee ora dada Qvne--Pey ee tas v.S. devi...) . 5 Gara etk  e 
PV CIR Pea aes Nhe Feng ac Ly Sad EOE fed 1115 125% 17% al.; 25 glyc. 
S098 ee te | eee come Gee BR, FS 8435 THB, ca os SURO. SS 
39 | 1,603-1.620 COPE ADS. || Fe. os to 43 . 520 PACH OC gies CORRE AMEE ae, 3c 
S02 62h ee S875 Ee BEY) we leeds 5 . |i. Ne 
AUD ane idee We ois Foon Joey A pee bee ee 8. s. 1, ads 
aD iDide adr +> > (SOBRE MRM TERS OAS 2s 8. s. d. i. al., Na and K salts 
434+. eal yes. 2918 N/2. NaOH; i. al., a. 
Se RIC AD SOrE iia tm "|| Sa aeesri Ss. HG GRE PAGE RAE 30 ons OO gee) 40 
SRS Ore ERPS OES |. SoSaceee i. al., Na and K salts 








PHYSICAL CONSTANTS OF 































NG Name Ronni Mol. Crystalline form, color and index 
4 wt. of refraction 
Sodium Pe 

1] silicotungstate (normal). | NasSiW12Oxo- 820 s4 11. COls i GriCl s.. tess sie 11=is ee 

20H20 (?) 

2| silver thiosulfate....... A goS2O3- | 680.14] wh. to gray er. powd.............. 

2He 

S| Jstannate ns... seer Na2Sn03-3H20 (or | 266.74! hex. col. trig. wh. powd. or lumps,.. 

NazSn(OH)s) 

4| metastannate........... NasSnsO0u-4H20. ..| 887.56] wh. cr. powd.............0+22000- 

5i| “stearate... -.ecuervas NaCisH3502....... 306.46] wh. powd., fatty odor............. 

Gill jsuccinate So. \ceyen ere or Na2CsHs04-6H2O. .| 270.16] wh. gran. or powd................. 

7 “ , tetrahydroxy- | NaeCsH4O0s'3H2O0. .| 280 12) wh. ppt...................-..ees 

(dihydroxytartrate) 
Silly “sulfamilatess Genet ee. Baten Ont 231-21 owhs; lust. cr. leatan. . 30,0 renee - 
2 9' 

9 sulfate (thenardite)..... Naas Os. seen as. 142.05) rhomb., 1.464, 1.474, 1.485......... 
10 Sah eee aN eee ese INasSOG pn amenceen 142705|'monoel col. 3.2.2 ss see eee se 
11 COE So ee NaS Osean. ce 142,05) hex.:col (5500): ma.2 aeeery ee ete 
12 Se Saran varie davaiteresereuseete ae Na2SOs-7H20...... 268.17] rhomb. or tetr. wh..............08 
13 “ (Glauber’s salt, | NazSOs-10H20..... 322 .22| monocl. col. effl., 1.394, 1.396, 1.398. 

mirabilite) 
14 sulfate; acid... 500% triclscol =... ccs kee eee 
15 ‘4 Sue a! See BFS .08}-monoell. col.;, deliq: .2s..0 1. gem ae pale 
16 (pymonUllate.. ese chee .11] wh. translue. cr., delig............. 
17 peroxydisulfate Ml j-wh.erpowds -......0.0.. ase eee 
18 sulfide, mono-.......... .05| amor. yel.-pink or wh., deliq........ 
19 S Site ering «ol: 20] teers col -adeliqt...o.....1.cemeeee 
20 melee VGN Os eee rs .07| rhomb. col. or wh. gran. er.... 
21 es .10} col. need., deliq........... 
22 - os -11} col. lust. rhomb. er... .....:.- a 
23 Go ere ee ee = reer toes: 1:74.23 vel. cubshy as ert. cee ce eee eee 
24 SE OCTILR= exssoizsep sasre'] WNGIOD casio vata s 206.29) yel. (exist. quest.)............-..0 
25 Ayposulfite.........-.... NawsiOr 2HsO:s: 210.15) monocl. (?) col. er. or yel.-wh. powd. 
JG) -sulliteme Wee vs...) b5 <2 BOs eaeet ta 126.05) hex. pr. or wh. powd.............. 
27 Ce nar MERE iscsven s NaeSO3°7H20...... 252.17] monoel. col., efflor................- 
28 CO De le eo eas een NatiSOs:28t 8 4.5 104.07] monocl. wh., yel. insoln........... 
29 Te (metabisul- | Na2S2Os5.......... 190511)|-¢ol. pri; whey. s.cn0. aceemeen oot 
te 
30) d(& l)-tartrate........ NagCsHuQ5:2H20. .| 230210) rhomb. col...:..........-+++e ues 
31] d-tartrate, acid........ NaHCsHs0¢'H20. .| 190.09] wh. er. powd., rhomb.............. 
32 dl-tartrate, acid........ NaHCsHs05-H20 190.09 monet ortricl.. nae 
33 tellurates. qan.-.!..-.-|\NaeTeOQs-2HoO 5... 2) 273.64) hex. pli... set. ass - ieee oe eet 
34) “telluritesens-ac).cer 8 ReQaieenceee 221 :60|\wh.rhomb.:pri...--.---+.-+s4 see 
35|  thioantimonate Vea 9H20..... 481 14) cubspasyel...d..c5-00-502se ene 
(Schlippe’s salt) 
36 thioarsenate... .:..... NasAsSe-8H20..... 416.27| monocl. yel., 8 1.6802............. 
37| thiocarbonate.......... Ne Ss°H2O....... 172220)\yvel-meed;ydeliq.. <2... see 
38 thiocyanate............ BOSON hie sess 81.08] rhomb. col. pois, delid.. i. sos.beee 
39| ditthionate............: NaS.08 2H20..... 242.15} clear, rhomb., 1 482, 1. 495, 1.519.. 
40| thiosulfate (hypo)...... NazS203-5H20..... 248.20} monocl. col., effl., 1.489, 1.508, 1.536 
41 trititanate 301 169) whiimeed sake <a coccis.n0 Cinne once 
42| tungstate. . 293.91] wh. rhomb........ 
43 MAW Se, peote Mee eee 329.95] rhomb.-eal., pl 
44| paratungstate.......... NaeW7024-16H20. .|2097-68} col. trick. ......:2::6....-.0.22000 
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Solubility in grams per 100 ml of 
No. ee er. or Melting. Boing _— 7 
ensity point, ° point, ° 0! ot “ 
sation 2 Alcohol, acids, etc. 
LN eee —7H20, 100 | d. Y. 8. V. 8. s.a.; sl. s. al. 
OI p SAO Eee RRCAR circ Ut scteecrs ae ieee i eos Bape Mecca meen errnie Gras 3c . 
Siler each cau ee —3H30}, 140). sen. to 61.3155 | 50100 i. al., acet. 
Babee. -fagowts, aiher.'ag-2 60, ie Pee ee Bt. A sl. s. d, i. al., alk., NaOH 
Dileeccionwtewcuets, (West ane eel Ato o s. s. s. h. al. 
OU] aot cectarees <cickel,| sora Speer S| es AEE. dy. 21.459 86.6375 | v.sl.s. al. 
UlMetecuwte tinea dere etl Fe Sad: bs 0.032° d. min. a.; i. al., eth. 
Cll HAP GOGO OOOH occ. sa7ce Mit meen eer Sect we elds e: le silatotaatetarastaerw slave : 
9 | 2.698 SSA. engl (eR. AG oi 4.760 42,7100 s. glyc.; i. al 
—mel. 100 
ON ie ee See trchex,.50053)-|25.. 902.0. 48,840 42,5100 d. HI 
884 
Ms agogonesar os fofy ae | Anan eenone 8. s. ebhoboebooodsoanano 7e5 
10} RaaeaeE aerorere tr..to anhonal (8.255-4.7. 19.59 4420 fea 
24.4 
13 | 1.464 532.4 al Paeece aca 11° 92.730 i. al. 
14 | 2.43515; 2.742 >315;d d. to 28.625 100100 d. al.; sl. s. al.; i. NH 
240-50 NazS207 , 
oT A Son oe nee D854 se. 0D nies meee ec ca. 67, d. | v. s. d 1. al. 
16 | 2.65825 400.9 d. 460 SSP alata te «.s s. fum. HoSO4 
510f'|| Sates br ne eam [eee eee ree Ihe Mee nae eee Sia ke | eae < i. al. 
18 | 1.85614 0,920 sn PUl TBA. S84 os. 15.410 57.290 d. a.; sl. s. al.; i. eth. 
19 | 2.471 920d: talling | Ree 298.4:: 47.510 96.750 d.a.; sl. s. al. 
20 Rae ethene eects SOO awed ot Wl dads SCs. 0s ec oonod s. al. 
LW teehee sos svsiacs:s GOP okey te eee. S. s. s. d.a.; s. al 
QD Nar ee aia ievaud weyers 22 d. s. s. s. al. 
DOMME Sra 0S5 275 d. 8.  iiaetetons 3. al. 
ATE oer. chev. 25158) Seba Se ee es s. s. guale 
Dea teG eee GR52D BRATS os csc ban 25.420 d. d. a.; s. alk; i. al. 
BR GaSe. bw alice. cee 12.540 28,380 sl. s. al.; .j 1. liq. Cle, NH 
27 | 1.561; 1.53915 —7H20, 150 | d 32.89 196% sl. s. al. 
28 | 1.48 d. a Demet tal he. Se 8. v. Ss. v. 8. sl. s. al. 
29 | 1.48 G:>150ip ipl (23. en. &420 81,7100 i. al. 
SOMES. I so ROA PASSE Poe Mee hs 298 664 i. al. 
SLES ea cates —H20, 100 | d. 234 6.718 OPED il ROA oe Semester fe 
Da Meta aiscre ely —H20, 100 | d. 219 CU Ol As ce Ae i. al. 
BBs Be teteeicisicsrcrs : d. 0.7738 2100 s. h. dil. HNOs3; i. NaOH 
soln. 
A Noes constatovarciols sits ot ANIAS otha | PGs ASS Le sl. s. cB. | uel Paqtocredoacs meal ioe 
35 | 1.839 tng Tamaya: Gb. S48. 3.4 20.159; 33} 100 1. al. 
36 ll eaicre sahara sas v.8. d. isial? 25 
DL ldglae Teh d ee Ss. d. s. al; i. bz., eth. 
B38) Meeek <oeakeat 139.3213 | v. 5s. v. s. al. 
39 | 2.189 6.059; 90,9190 i, al., HCI 
47.616 
40 | 1.72927 (1.685) 79.49 291.145; | s, NHs; i. al. 
301.569 
41 | 3.35-3.50 Lop he Hl etast-|-s.s i. h. HCL 
42 | 4.179 GOS mite ap wat coe. SASF. CU ee aa OP «line ee usiticcs So copeteberaa sts 4 ots 
43 | 3.23-.25 —?H20, 100,} .......... 410; 123.5100 | sl. s. NH3; i. a., al. 
anh. 698 82.520 
44 | 3.987 —=12Hs0; 100) 2.2.435.).. Sine sotiidsee | — || Rieseeecaeeeace.. tee 





—16H20, 300 














PHYSICAL CONSTANTS OF 



















: Crystalline form, color and index 
wt. of refraction 
Sedium 
1| metguranate........... NasUOg...........| 348.06] gr. ae or red pl. or rhomb. pr., or 
powd. 

2 peruranate ............ NasUOs-2H20......}....... Vel. Cr. POWs feces a2 0 2s 

3 uranyl acetate... NaU O2(C2H302)3. . 470.20\ tet: yel. crs 1.501 ..ch es come 

4 *« carbonate 2NaeCOs-U O2C0s....| 542.09) vel. cr... ..5 2 bc bcea acess see 

5] uratelioeSt sf 2 NaeCsH2N-03-H20 | 230.11] hard, cr. nodules or wh. gran. powd. 

6 “  , acid .| NaHCsHe2N.O3....| 190.10] wh. gran. powd.............-...-- 

2) walerate. 4.282 2 NaCsHsO2........ 124.12) col. cr. or wh. deliq. mass.......... 

8 orthovanadate.......... NazVO.. 204 53 183 (94 col. hex. pried nckn konto 

9 ao eS tee NasVOx: 10H20.. 364.10 ere or hex. cr. 1.5305; w 1.5398, 

3 € 1.5475 
10 IP CREE ene NazV04-16H20....| 472.20] er. col. need...........-..0-2000-- 
11| pyrovanadate.......... NaiV20;. 8-8 2 305.80] hex. 2.08. 08. 5.204. 1 a eee 
12| metavanadate.......... NaVOz....5505 see 121.95) cols monoch: prs. ..../:¢ eee eee 
13'| xanthate. ...2= 275" NaC3H;OSe....... 144.19) yelsh: powd} =! ....<<..0%<0cuen eee 
14 zine uranyl acetate... .. NaZn(UO2)2(C2- 1592.13} tab. monocel. cr. a 1.475, y 1.480.... 
H30:2)9-9H2O 
15| zirconium fluoride...... 5NaF-2ZrFs....... 544 ,43| monocls prsit v0.5 cas den ceenen E 
16 | Stannous and Bee under Pir. 2 oAb. 3-10: bale oierererese toe tresercae «aoe ee 
Stannie 
174 Sirona soo.) soe al Oise e sens eee 87.63) cub. silv. wh.-pa. yel. met.......... 
1S "*cetate.cos hen te eee SOLO 2HeQ || 214,773| wh. cr.ipewd. |... 520-44. eee 
19|  orthoarsenate, acid...... SrHAsOz-H2O..... 245/56| rhombi need. .©......:.... 20ee saree 
20| orthoarsenite........... Srs(AsOs)2-4H20. cl 580/77| er. or - wh. powd..i.<.+..,. Ssteeee 
21| tetraborate...........-.- pee SO# 5-5 B14 97 sits acts, deeisisend 20 5 sre 
22 ONG eee ee eo ein) EOS on a. eae eee 152.55) Dik. crake .00 ce ace eee 
23 bromate Se(BrOs HAF Eos 361.48 inhcel col.-yelsh. hyg..........-- 
ZA promide.2oey.c ne 1. fp EDI e sc -. ee baaes 247.46] wh. need., hyg.............++----- 
25 as SrBra. GH2O. 422i 355.56] hex. col:, hygic..: = src sceeew chee 
26 carbide s2s52-0e- eo: Sree oasis, 0 28 seer 114 .6} tetr. bik tation ce basen eee eee 
27) earbonate:-:. 20.2... 350, 0 ee 5 ee 147.64 oe fee -or wh. powd, 1.516, 
29's chlorates=.0: tee... Sr(ClOs)2.......-. 254.54 
29 My gta reece Sr(Cl03)2-8H2 398.67 
30\|") chlondess...). 8s. Briers. sk dees 158.54 
31 A Ne tac ey ee SrCle-2H20........ 194.58) transp. eaf 
32 aa ee SrCle-6H20........ 266-64! trig. col., 1.536, 1.487............+- 
33 sstinoride ee) «+ SrCle-SrFe........ 284.17) tetr. 1. 681, Fh: eee 
34]  chromate............-. SrOr Onn Paes e: 203.64} monocl. yel..........-+0ss0esveees 
35 eyamdet ees 2342 oc 22. Sr(CN)2°4H20..... 211.73| wh. rhomb., deliq. .......-2..+ -embe 
36| ferrocyanide........... Pineal 15H20. ve 45| monocl. yel 2. )...:...« seem eines 
37| . fuondese eee a...  SrBes 7.3.2 the cane: 125.63] cub. col. or wh. powd.............- 
38| fluosilicate............. SrSiFy HO 5... 265.72) monocl . .,,\. Jjsiaeen« cos ce eee eee 
39 formatestases. coe. s.- Sr(CHOs)e........ 177.67) rhomb., 1.559, 1.574, 1.598......... 
40 pS Peay |: Se ree 2H2O...| 213.70] rhomb. col., 1.484, 1.521, 1.538..... 
41 ab uae pe pate: Se aa Pee 257 74) Woe DOWG 5 =. 2 oine- = nie eee 
42| hydr roxide.............| Sr(OH)2...-...... 121.65) whedelide-~. 5. ....22 2.2 cece neee 
8) cre tae ae SO 8H20..... 265.78) tetr. eek deliq., 1.499, 1.476........ 
44) s0dide: o. 24) n00e pees 133. oe SS Ae ea 341-47) .col. pl... FER a 5. acne aoe 
45 og sate eee eee SrIe-6H20......... 449 57) hex. col.-yelsh., deliq.............. 
4G)\* Wlacksbess oi =- 3 s+ Boe ROTORS -3H2O .| 319.82| wh. cr. or gran. powd.............- 
47 fex8 eR Sr(MnO,)2°3H20. ..| 379.54] cub. purp............022.eee ee eee 
48| molybdate............. SrMaOai heres... 240.08} Celt FIk SORE «de wrc.s cio: s della 
49 sitrate. sess 55. <bice Sr(NOs)2........-- 211.65 oa COLT BST © 5 0000 ss0c bees bee 
SR A ee ce el 
524 
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Solubility in grams per 100 ml of 









































No: Bos a or cara | none hes < 
ensity point, ° point, ° 0 ot . 
rata Roane Alcohol, acids, etc. 
it |) -sesGih acre een Rent eye acy ean |e encarta ma i. Te s. dil. a., alk. carb. 
OM ed ee eee Wehr C a RCo eh Sete ae ee sl. s d. d. HCl, H2SOz, ac. a. 
OMe lk) mene res Pic were ee | eer octern dll Mu dyabocs: fl ayer eterwroretevetarta Beeaatolais trae 
Cub Se GR200 Re. Aull $e ere ek BlgSsae me 
FORMED Eye se ey-o \[LMetrades conte dall) Cae a. ce Nl ceareatens 1.3100 v. sl. s. 90% al 
(> cid RO teal |fisise Sent een | hc Sane a a 0.083 (Ca Ice oe nee Can GeebEL are 
Ui Waser se cles neice 140) eae tail tae wees Sib tiles tas: s. al. 
Bihan ass ata sees B50=668 ot ccsublt ant cee do Chea: i. al. 
beers ction: ees Sere cors dill (eh, SASS boa Rb he Wet Bllae saree aap ORR yee 
OT eteecctayesccec 866 (anh:) flee gars. v.S. d. i, al, 
ty Doe ae koe Ga2=54 ad eater wey te: 8. Ss. i, al. 
BD ARs ais arava s aces G30) pel eR dee a: 21,125 SO” Wits summa Paes bas 
TSS eetarcrrad cea. I cavsrcnnec state MaCeee es ai: oA tales iaere s. al. 
PAA NERS oleic |b terete etuy= Bel: oa « . Le) latina |PaCi bcs. Wines aris tabi ces 
RT cccte sitios «||! scree Ah set ten PATA Bets ds 38718 S17 200 8 reas Poca a eho age 
MNEs tr feat EMR ter oall Petr aadenes, | efeethoontantamidacs ll b cale oe wideleennanies «629 
17 | 2.6 752 (800) 1150 d. d. s. a., al., liq. NH3 
Pens: 2.099 . |) ceciicnytan del hia. ee sos Bee Seo eects sl. s. al. 
19 | 3.60615; anh —HeQ 125) ensues 0.284155 | d. 8. a. 
4.035 
ZO! Eimeria ices. [Parteners [Mee svatersune.c Alsaroee Aeaecc 8. a.; sl. 8. al. 
DT eros del | Merton otantdlll Sete eG aoc (teeters 77100 s. HNOs, NH salts 
SAO ee ee Ree teas Whe stata anese ie i: s. HNO; 
23 | 3.773 —H:20, 120 | d. 240 SOU ke ae. oy” (Pets eitrorec inane arrears See a 
24 | 4.2164 643 4 85.20 222.5100 |, al., amyl. al. 
25 | 2.35818 d. 20 —6H20, 204.20 C) s. al.; i. eth. 
>180 
DOOM ea launeme vans i I ere tae tac d. A d. a. 
27 | 3.70 149750 atm. | —COs, 1340 | 0.00118 | 0.0651 0.12 aq. COQv; s. a., NHx 
salts 
28 | 3.152 ADO, BE +294 ee ee 174.98 |y.s 1s. al.; i. abs. al, 
ZONE Rccorcsiece |tete torte tas rei eearerterre es 8. Vv. 5. s. al. 
30 | 3.052 STS SR Ee ee 43.50 100.810 |v. iz s. abs. al., acet.; i. 
3 
3174s tele Iie ak tare tal lela Soleil Winn or nom (hoc Srncired Mocee SOC Cor ee Os 
32 | 1.93 —4H20, 60 | —6H20, 100 | 106.2° 205.8 | 3.86 al. 
Saal Serre seer | O02 ee ee MU recs, AA 5 d. s. conc. HCl, HNOs3; i. al 
SAoeODe ee © ator re | ame te 0.1215 3100 s. ac. a., HCl, HNOs, NHy 
salts 
5 Olli Preeer ayn shexetarireey ens er Bo ecar es Vise larder. [latte leita, Seeaetenars atch afevers 
5G)'|| Sasa REC pati soutyed | bese coh at 50 100'T : =. ntaheignee ebone, . Fe 
37 | 4.24 L190 eects vac 0.011° 0.01227, + |s,h. HCl 
38 | 2.99175 d d. R Vv. S. 06515 50% al.; s. HCl 
39 | 2.69 Sel ied heer on ts, 4h on Sa BS 
40 | 2.695 Chin) Wahlh ae anen cee iene pereer gS core 
RU Grarertarc cee Lith ogee a hia art th: Sle Sa sien sna bs oe ial. 
42 | 3.625 21,83100 | s, a., NH«Cl 
43 | 1.90 47.7110 |, a., NHsCl; i. acet. 
44 | 4.54925 383100 3. 140, 4,339 He al. 
45 | 4.415 2 s. aly i i. eth. 
AGN ecesce aeiee 200100 sl. s. al 
47 | 2.75 EIS 1. | ed Soi cee tentaivareratrete «inp eee 
BRU 145° e+ | PE A eee Bi oe oe HR eke 3 1 OOO MA Ty 8. a 
49 | 2.986 100” 012 abs. al.; v. s. NH3; 
sl. s. acet. 
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PHYSICAL CONSTANTS OF 





























s | | Mol. | Crystalline form, color and index 
Name | Eocuals wt. of refraction 
| | 
Strontium ; 

nitrate: joes cesses Sr(NOs)2-4H20....| 283.71] monoel, wh...............----+--- 
TUETIUG sen anaes OR Sr(NOQez)2-H2O. ... . 197.66) hex... .5; 0080. -. .0 0 eee 
oxalate. f0 057+ on bon SrC20s-H2O.....- . 193.67| col 2. Sere aeoe se 
Uniden te see ees ate Erie ee tee 103.63] cub. gray-wh. 2... <.......2. soe eae 

fy DEB— ee oe eee SrOs.....-.-._.--~| 119263) wh. powd..:<J.222.72'227> eee 

eee ee ren) Bean eae 263.76] coluers. 2. 2 eee 
orthophosphate, di-.....| SrHPOs..........- 183 .66/rhomb: cobs: . ....2. 52.025 5s2 eee 
salicylate...........- y Paget (CHa ie 397-88] col. or =. 3... 22523. eee 
selenatet ee secre eee SrSeOz......- 930.59) rhomb: 000s .042505 5300S ae 
metasilicate.........-..- pe Cee eee Aa 163.69) col.-pr. 1.618... 22 . 2205s eee 
sulfate (celestite)....... Sree ston ..-.-| 183.69 ee col., a 622, 1.624, 1.631..... 

» aci 7 

sulfide, mono- 

“ , hydro- 

“, tetra- 
Buliie wens ee ee 
tartrate yo sj osees pee 
thiocyanate 
wethigiate os ee e 
iets ee ae SrS203-5H20....- 289.83 monoel. nesd.$. coc 

RINRSbALE LS. 2 eck oe = <5 Se Ohi ee 335.55) tele 2. 2. : 25. 2 eee 

Saifemic acid (amido- | H2NSO3H......... 97.09 eas rhomb<.:..s<< +22. 0st 
sulfonic acid) 

pica (sulfuryl SO2(NHe)2.....--- 96.11] rhomb. pl. .<;..5.....<... 22 eee 
amide) 

Sulfur, rhombic (a)...-. 8 GaSe nose 256.48) rhomb. yel., 1.957......:..:....+.- 
“| monoclinic (8)...-. Neer s . asc eane 256.48} monocl. pa. yel., 2.038............-. 
Sar PHOUS (yon eae ss enens ee 256.48] pa. yel. amor.: =. 1..-<:4..255e eee 

bromide, mono-........ S:Bre (or SBr)..... 223 -95| red liq., .736........-...-+=2sss eee 

chloride, mono-........ SeCle (or SCI)... .. 135.03) yelsh. red lig., 1.6664 ..2.2.45 eee 

Rimi £5 4. 3/0 DA ee eee 102.97] dk. red liq., 1.5574. ........-...2.- 

SS Set AR Ser ss s.2 5 ELE mea aie 173.89] yel. be. iqe- 2s - -e coe ae 

fluoride, mono-.......-. 2 2 Se ee 102.12) col. gasic co. . o560- sae ode 

Ne ROLE Soe aie ain te Se eee 108.06) gas (exist. quest.)..............:.- 

pte Rexta nc ms: Ae SFe 146.06] col. gas. .2225. =. --<--- oe eee 

iodide, mono-.......... SSE ees 317.96) brittle See met. lust. (exist. 

quest. 

bey # ROKR secs cc oss as he ee See 793.58) gray-blk. er. (exist. quest.)......... 

eS Sede. die. cc SL Dane Se ee 188.32! red liq. or gray solid..............- 

(tetra-) ectra- 1 aNSe Ans =. 3 58 2 184. 21 monocl, of.-red . ./././s...- 2 see 

oxide, sesqui-.......... 112.12) bl.-grn. er.........---..----.-.05- 

i Or See ce tn 64.06 col. gas or lig., suffoc. odor, 1.410 Iq. 

NE ro Ces he eee SO3 ep 80.06; trim. col. cr. or liq., 1.4097......... 

ca <ul (<2) ee ores 160.12! silky, fibrous need...............-- 

& , Rept-&..8552 5-5 5< 176.12) vise. liq. or need. (exist. quest.).. 

aA =e et 96.06) wh. solid. 324-5 2. 2. 0a eee 

oxytetrachloride, mono-. 221 95) dk: red lig... s os: s< seaeps s eee 

Ti .. 253.95) rhomb. need. or pl., wh .......-- 

Sulfuric acid’ 98.08) col. oily liq. or hex. er., 1.429......-. 

si be 116.09) col. liq. or monocl. pr., 1.438......- 

bo se | 134. 11 eol, lig. 1.405 - ... . =... pn aewesiees 

* 72 iyi |} St ae eee ery = = 

. “ , peroxy- | HeSOs..........-- 114.08 wh. cr, .: S63.) 00. 2. So eee 
mono- (permono-, | 
Caro’s acid) 
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Solubility in grams per 100 ml of 
No. 7 gr. oF some Boring. eae nie 
ensit; oint, ° point, ° 0 0 3 ‘ 

y Pp Skee asthe Alcohol, acids, etc. 
rote Pe |e CT rarer meee &sex oye 7s 60.43° 206.51 | y.sl.s. abs. al.; i. HNOs 
2 | 2.408° —H20, > 100} d. 240 58.99 182100 | 4920 90% al. 
3)||| Ba ae we mereerece = HeO950) HIRE AS. < 0.005118 | 5100 s. HCl, HNO3 . 

4) 4.7 2430 ee PecEG? ci ds Sr(OH)elieeee. .. sl. s. al.; i. eth., acet. 
5 | 4.56 GA, Eee We TS 2 EE te 0.00820 d. y. s. al., NH4Cl; i. acet. 
6 | 1.951 —8H20, 100 | d. 0.01820 d. s. al., NHsCl; i. NHsOH 
TCR LS) EE IOS cS eae | eer ee See i, i. s.a., NH salts 
| Ee ee Ce OC aga | ee eer 5.6% 28.6100 1.5%, 9.5% al. 
APSE Il |e. Renal | Seber an ales Bee i, i. s. h. HCl; i. HNOs 
10 | 3.65 1580 ee” Lo like cree <ts i, ogee PO as 2 ut AGG cates cae 
11 | 3.96 1580 d. d. 0.0113° 0.011490 | sl. s. a.; i. dil. HeSOs, al. 
IEE P Shs Se eee oe chy ee | aes eae dar "Pee Wo 147 H2SOs 
Saleh.) Etec Bree crete s <i Bedce ae tees 8. a., al.; i, acet. 
TA ate ae: Sore (ee Om |S Se ee 8. (ai UAB Reem ve eee roe Eee 
IGS: 2 URINE ae Shee a See te ci ball 8 aoe s. al. 
di, pet ya re Ay dealiage Pa | SS pts a Been 01003327 ihe ee. y. s. H2SO3; s. a. 
AAT A -GOG p) et NL ese. t,5n.-. re Sa ee ates 0.112° OSZ5D89» |) Se ee sce a stein 
SH Fete. eee « —3H20, 100 |d.160-70 |v.s. <°| ....... v. s. al. 
19 | 2.373 —4Hs0} 78 ihe teeta 2216 67100 i. al. 
20 | 2.1717 =A FeO! I00) |i steers 2518 57100 i, al. 
21 | 6.187 Yb ee Silage ra | oh areas Bae ALE) mena gel ses d. a.; i. al. 
22 | 2.0312 ZOO Os le DMs EEE t's ee He epee ees Hiner cis ae ee rate etn deca 
925 || ey OSS 91.5 d. 250 See a ereaee s. al. 
24 | 2.07; liq. 1.803 | 112.8; tr. 444.6 is % 23° CSe; s. tol.; sl. s. al. 
mel. 95.5 bz., eth. 
25 | 1.96 119.25 444.6 i, Hs 70 C82; s. al., bz. 
26 | 1.92;.1.9556° ca. 120 444.6 i. hy i. C82 
27 | 2.635 —40 540.2 d. d. s. CS2 
28 | 1.678 —80 135.6 d. d. s. CS, bz., eth. 
99 | 1.621= —78 59 d. d. d.al., eth.; s. bz., CCls 
3104 Tee ee ae —30 d. —15 d. Gi) Viowaspaseceucanuenareee 
31 | Iq. 1.57100 —105.5 —99 d. d. d. KOH 
Oe) ee —124 —40 d. GY jase then cee Sth to. BSS 
33 6.50 B/'; la. —56 —63.8 subl. | v. sl.s. sl. s. s. KOH; sl. s. al. 
1.9 
Ci ee oar ee [Poe meet Hoses sche s eocpenete| lene tase s. CS; sl. s. glyc. 
Soils eee. arr ee | besescte Bee hance d. s. CSe 
36 | 1.90118 11 d. i Op el eee s. eth.; sl. s. al., CS2 
37 | 2.2215 179 subl. exp. 160 Cc Ph ape! ene SR s. CSe, chl., bz. NHs; 
sl. s. al., eth. 
EH [ce See OS 70-95 ile see aco: d. d. s. fum. HeSOs 
39 | 2.927¢/l.1q. 1.434) —72.7 —10.0 22.89 0.58% s. al., HoSOs, ac. a. 
40 | 2.75; Iq. 1.92513 | 16.83 44.8 d. d. Forms fuming sulfuric acid 
41 | Iq. 1.97 62.2; 32.239 | 44.6; d. d. with HoSOs 
(subl. 50) 
2.0 (es Re 6 0 subl. 10 d. d. s. H2SOs 
+E eee eee O2Sids se ee pee dees Bove s Peegee eer d. dil. HsSOs 
AA AEGOGS 8 tS OS eo cole 60-1 d. d d. viol. al. 
AG) eee oe Sha: DIS” gah esuree dees fs d d. al. 
46 | 1.834 10.49 330 (98.3%) d.| © ev. ht. | © d. al.; misc. org. solv. 
47 | 1.788 8.62 290 oo ey d. al. 
48 | 1.650° —38.9 167 2 2 d. al., eth. 
= ieee Sean —24.5 | es? eee c) 2 d. al., eth. 
Tt Ss Rees ae eee CLK: ear oi lel ae ee eee \d d s. H3POs 
| | 
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No. Name Hormula Mol. Crystalline form, color and index 
wt. of refraction 
Sulfuric acid, 
1 a as HaSeOsi.clyme le os 194-04 hy gs lores ite tas.<. ys 
ic 
2| Sulfurie acid, pyro-..| H2S.0;........... AZ8S14 colt er why gatos 0. «<1 cee 
3 Sulfurous acid See eS Ogicc seek 82.08] im solution only,............. ase 
4 ypo-} HeS204........... 130).14\in'solution only:......0...cceneeeer 
5 Sulfuryl chloride....... SO2Clo 13497 \rcol liq. AA44e...... oa eee 
6 » pyro-, chloride.) S2OsCle........... 215,03 iicol:iliq., 1.44919) ye eens 
7.|. “fuoride: pete comes: GOL. G88). foc, fence cece 
8: |) ee lalso under UNTO yelterse too o.c<.c5tdeyerctos | Aee at eeeles see thee oe cee 
9 | Tantalic acid, meta- | (CA SEA COME ardeabs = oon Gan 
(tantalum hydroxide) 
10| Tantalum........... cub. gray-blk. met. or blk. powd 
| bromides eee (46 lel or Ax...disacien sci se ee Ee 
12)| Sicanbide-fer sarc sane er Bc) doo sOMODI Ie GmER EON CATS on 306 
135i ee chlorider.ate. cae .17) It.-yel. cr. powd 
14) ie fluoride vane ees .88| tetr. col 
15| hydroxide. .92| wh. amor. or er 
16) waitridesc psf acecee En .89| hex. blk. 
17 (tri-) nitride, di-........ Tas 68 iamor, yel--redi. ..........de0 aaaemiteeee 
18 oxide, tetr= easels TO: (or TaOs) . 425 1Olidk.=erayy pow... « 1+ 4 seu eeeeienen 
19 - spe ol BUEMO FS ant Sie sea- 441 76 rhombs Coli: sai. sv. nce 
20) masultide seers von. aon Taasa (or Tass)... 490; 00)famors ocr. iene ene 
21 Telluric acid, ortho-. .| HsTeOs-4H20 (or 301272 ithex. need!. 9. h,..si0-/<0h chee 
HeTeO4-6H20) 
22 se se se : ee (or HeTeOs:| 229.66] cub. or monocl. col................ 
2H20) 
23 Pema, GrALLO=t Me ia sc ee Mes Geman oe Sete) Wh DOW cress o)e\s-> exejousisas SORE eee 
24| Tellurium............ Tee... nee nocbl| Pala. 2Y) pabde ay -wh. met., 1.0025......... 
25 SO) deteles ciate aysieie 26 Tea seecsisns ere 255.22| amor. br.-blk., 1.0025.............. 
26 bromides dis.ao.s.6....: BRS oe Meenas 6) Ac 287.44] steel gray-grn. need., unst.......... 
27 meet RDOUT A=. otic crate OL CSE A save sic aeuciore BA TEDT WOR. OF evan exe scene aiv'o ee ee 
28 : acide. es|) Lebra-Hibr-bisO. 5), OLS 268 meed = or--red ners ce eee trie anne 
29. chloride, di-.:;.......2. TeCle. 2.4.02 9. 2|) £98252 bik. er:.or amor:, unst. .aeeneeeenee 
30 6 hebtands ig les sei PECs... <2s02 2-0-1) 260244 liwh.:toryel. ori deliqh. cm nemdeden 
31] ethoxide.. .| Te(OCeHs)4....... 907 8D corvteritele:csarsahencte:4.«,'3.0, 0 cnaveae ee ae 
32 fluoride, tatracnie Ment: LS ee Rt, 203361) Or. Wie. «ccc sles ea ces cee 
33 See HeXAe% io 8slss2 ANS) UIE haga pa 241.61) col. gas, unpleas. odor, 1.0009. ..... 
34°] dodidendieas. cena). ere B80 ;AB I DLC. .Ci eo tate ered asin pele eee 
35 ee ueUnfas scaiet sues ALLA coke ene 635,20 ligray ors; 2c.< de doit cteten ee an eee 
36 = PAC ae re. ue ‘HI-8 (or 9)- 907.35) rect. pr. met. luster.. 
3i)| methoxidexeerees ce Te(OCHs)s. . BA hay! A7(ay Co) hs em E ARAN Gogg CG oS oto va 
38 | nitrate, basic,;..:..... TexOx(OH)NOs....| 382.24} rhomb. col..........0..ss0eeeeeee 
39 OXIdE;, , MOn—eee LLCO sen ere cinsaistacae 143 6 0itamorss DIK cacti cce reea ore 
40 “ , di- (tellurite)..... WSO yaptacea ny see 159.61 tee or rhomb. wh., 2.00, 2.18 (Li), 
41 “Co trian. serene Ty OF ES Aue Hae E75 061 Or! Gr’ cele. occ eee 
49\| ‘sulfate, basic. 2:........ hes@ss Ox. mae ees 399!/28]|rhombs cols. tase. ere ete eee 
4335 (sulfide on. ac pros NPGS e ovine cas donee 191.73} red-blk. amor. pewd: (exist. quest.) . 
44 ulfur Oxides...) sks ne Aes Oane weer oeare 207.67| amor. deep red solid............... 
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H | Solubility in grams per 100 ml of 
iio ope gr. or cles Boies ore = 
ensity point, ° point, ° to) ot : 
are Soap Alcohol, acids, etc, 
Ml pee eaniciceeees 65 d. d. d. d. s. al., eth., HsSOs 
2) 1.9 35 d ds d. al. 
GC}. ||, ee A OS Ot ae | SIR ee Pee os sane s. al., eth., ac. a. 
PT ieee coucunVacate mites | ye Mae OM LEA Mt ceiott CBE LOTR OS Gcend cen eC IMS are os - 
5 | 1.6674 —54.1 69.1 d, d. 8. ac. a., bz. 
6/g.9.6g/l:lq. | —39 to —37 | 140 d. d. d, a. 
1.818, 
7| 3.72 g/l —120 —52 109. sh Webtnc cs ae s. al.; sl. s. alk 
£3) lh he’ cached AS RENEE mh | hice Gocteasrescterene ||P anki eshte ICES nici at beiAc etticda | oa. o RAG UOK Icio Ono Oad 
1) || -eeehoastee Ss CRRARRE Rue fniccoiniotorcttons ce (It etree er aha TG a easenpon S. 
10 | met. 16.6; powd.| 2996 at s. HF, fused alk.; i. a. 
14.491 
11 | 4.67 | 240 d. s. abs. al., eth. 
3 | 3877 il, sl. s. HoSOs, HF 
P2214 at AOE Ae iid oe Asma Ee s. abs. al., HoSOs 
eo teak a i Im NIP PAS A el Rae MS Rt | acc aie s. HF 
nto Se tbeh| | Cr tet oeoeaa Poee Mun Ds adeouin s. alk.; i. a 
SSC et tO ee Pee ce tpt SRE Ss olin ORE ECR cia 
faite oe ||| See Senge A roounlane s. HNOs + Hf; i. a. 
oxidizes me Pe). A WN) UE RS =. i, a. 
1470 d. i. i, s. fus. KHSOu; i. a. 
te 300) ey a eee on i it sl. s. HF + HNOs; i. HCl 
AS OPA OMS| Pee sees eet DBiG20r) MAE oes s. alk., a a.; sl. s. strong 
a.; i. al. 
| =2H20; 140.22. so... 19.79 258.510 |, a., alk.; i. al. 
> 160 ng San ee ee sl..s. 8. s. al.; sl. s. KOH 
452 1390 ds i, s. H2SO4, HNOs, aq. reg., 
KCN, KOH: i. HCl, CS: 
452 1390 i. it s. H2SOs, HNOs, aq. reg., 
KCN, KOH; i. HCl, CSe 
OAs | eens pete aes 210 (280) 339 SMILE eR Ls oe d. NaOH; sl. s. min. a., 
tart. a. 
27 | 4.31— 380+ 6 =| 421 jsl.s.d. | d. s. min, a., tart. a., NaOH 
Tet (io aetna eae 20 be tyen Bell L202 BBs hc. \d. Gameiate © lc eshaariias, satiuelech ee 
29 | 7.05 209 + 5(175)| 327 \d. d. d. ee sl. s. min. aes 
oe - Ae 
30 | 3.26; lq. 2.559252 | 224 (214) 414 s. d. 8. d. HCL bz al., ‘chl., 
"CCl i i, CSe 
ale clei jess. eecs 20 TOV S1O F.5D alle cet rer cars HNceteteteeeetstorstelotnityate lal «eek 
3), CE e eee ie SUDL). ome wlbeec eek d. Ging > tc cfuck sthueterautiais bins chee 
33 | 3.025755 —36 —35.5 d. d. d. a., alk. 
BAN eet Fat Ane SUD, tee ualics saisol oe i. 15 seals | net os Seay pares epee or 
35 | 8.408% 259 d. sl. s. d. s. HI, alk., aq. NH3 
BOGAN sta, bo ole te carsca suit HO We alli aies ft ese. c d. ge) | Weide vicieratewivtce-s aersteecee tat 
CHEN Yes Seeger tase! Uae eae 5 PRS bal i | eee Stella ag ee eT SOB Ce 6: 3 
BOR erase ners co —NOs, 190 | d. sl. d. d. s. NaOH, a, 
SOa Meer sais erse ais d. d. iy 16 s. HCl, dil a.) HasO., 
NaOH 
40 | tetr. 5.6715; dull red subl. 450 ORCA Iles ese s. HCl, HNOs, alk.; i. 
rhomb. 5.91° NH.:OH 
41 | 5.0810-5 SR we nl Pee eRES os | i. i. d. cone. HCl; s. h. KOH; 
| ia, al. 
42) 4.7 B00 Fcc ceil At eres dem upeetligetrsios css s. HCl, HNOs 
AS ER Go. aoc. t |e Sete Brcccralceall WARTS ERIG See We SPR em ccs s. alk., sulfides; i. a. 
SS eee soft. 30 d. d. d rapid d. | s. HeSOs 


PHYSICAL CONSTANTS OF 
































No Name Hormula Mol. Crystalline form, color and index 
i wt. of refraction 
1| Tellurous acid ...... HeTeO; 177.63)\rhomb, ormonocl. col. .-.°.)). ues 
2|Terbium............. RDieeare sea weos 159.2 200.o 2 ie os ce teenie oe 
3], “chlorideyayeeee enn bist. seahone 265757.| wh: meeds 2.2? asec <--- eee 
4 te sobromicoer ys eee TbCls-6H20....... 378) 67)|icolacrs hye sete tee 
5 nitrated. ee eon tore Tb(NOs)3°6H20....| 453.32 ee need:.COl..:.)...... eee eee 
6| oxide (terbia).......... 710), 9 mre A ee 366.40), whrerd sc2.\ widest ae ee 
7 “| per- 5 ae POP een 748.80 ac he or blk.ifasecu ee aoe 
8 sulfates vanscmeeee os 50. Cha) Se ERE Sean ce Sc 0 5 
9| Thallium...... ..... ; 
10 acetate 263. 
11 azide..... : 
12}  bromate.. .31] col 
13 bromide, mono- Seren 3 aa yelsh. wh.. 
14 A be <a et TlBro.... 364.221) vel. need... :.0.c0c te eee eee 
15 eS . tri= TWBre.... 444.14] yel., deliq. (exist. quest.)........... 
16 © ae eee Per CUB rs-4 EsOh.. cece 516.20) lt.-yel. need: ...-:1s,- cinerea 
17), carbonates..cce.0:..4- ME ls CO seers ee canets 468 (79) monoel./coleeues. -m 5-1 danenteeeeee 
US Chlorate sc... Seamer? PU CLO sires. caer 287 (SBI ee. Selb. ede Asse onaeie a 
19\| jerchlorate..<5..5..... TICIOs 303. 85) Colt -p.esmic. ae erie, «ies cee 
20 chloride, mono-... ....| TICL.. 239.85] cub. col. or wh. powd.............. 
21 Sod ts GESCUI= ae seer Te ve (or TlsClo) 515.15] hex. yel. or yel. powd.............. 
22 pom Cie cpt tsectecelll LIOI gs. ..sse-oe atercre 310. 761, hex: pls «delset-.<-s<, 22 eee 
23 se SGI ol Bi Ses, 5 TIC S80, e>ac6c 328-78 ive Nees oe 4. bic cited oe eee 
24 ft Canaan) TICl3-4H20....... 382° '83') Cols;needes:.:c.4).55 02 seen eee 
25 chloroplatinate......... MIU as sco. 4 a5 816575)\pa, Orange Charla. ose 
26'| ‘chromate-s2as.5.0-- «0: TloCrOx “a4 524:. 794 yolks. diy. Bresevas ancien. eee eae 
27| dichromate............ WWE OO re ocessc ove 624-80 red Of. ace sa). cc ee tere eee 
28), -eyanide. <.2j.c.<10-- ICING Conese 230 241)| tabl scrote 35 sr:05, <7 1. eee 
29.) ethoxide...............)[TlOCeHs|s. 997/80|cok. id's. ayes seit. See 
30| ferrocyanide........... TLiFe(CN)6- -2H0. .|1065.54| tricl. Vel cas st cen be 
31 fluoride, mono-.. ai AN RE eee 3 35 293.-39)\'cubaocts Cole. . a acieeiae interne 
32 Fabia yeas 5. UE Sees 261.39} olive ae PR See ey eros bh os 
33 |  fluosilicate, . ...| ThSiFs-2H20 5863.87) hex. ipl.) eee ancora 
34] hydroxide (ous)........ TIOH A... Aan 221° 40|:pa. yell. need). 22... a. qe 
35 fe , ortho- (ic) ..| TI(OH)s.......... 955.41 hex. brvsitats, «4 v2.0 eee 
36 a , meta- A LLOOH See: cena 237.40] yel. cr. or red br. amor. is 
37 iodide, mono-.......... THE. 331.31] cub. red; rhomb. yel............... 
38 GRE pacer cone Mloligenc ect #89).54) sbllks meedi.6.¢enuisls--n0ne eee 
39 per Ull ome yers ees Wel ibs. na ccatec nee 585-15 brs need..c).. 00 0. | eee eee 
40| ‘methoxide)....-....... TIOCHsiy cree 235) 4 2ibhaiGrs DOWC secs. see 
41| myristate. . .... | TICisH270. 431) eilwhepowd.. 221. cs see se eee aero 
42 nitrate (ous) ‘(a).. a sen TINOs. 266.40 ae ROPE So eee Re etos folk eos 
43 (AV caineteee TINO; 266-40 trie! 3. eee och oc one 
44 Mi a2 (Ca seenne TINO; 266.40 rho. Cis NY Pe PF bi nc 
45 Ba 5G(3) | aeswers a cll aoe 1(NOs)3 SOOLAL WOry st cccilecesbrsciereac ee eee eee 
46 baat Sad a Sevier TI(NOs)3:3H2O0....| 444.46 Stes colt; deliq. <4)... Soe eee 
4%! oleate eneen es sass CisHs302........| 485.84] wh. cr. clusters.................-. 
48 Oxalate eens ce ml: BO2 Oana ec 496.80) monocl.:prsa.6---->+- eee 
49 Oxide) (OUS) ane eee Sea ACA EE 424 C78) bli, deliquivuks «as. 20 eee 
50 EPG roles Bet anes MISO seseeacs, fete se 3 456.78 (hex. blksvamor,Dr.-- cena ae ene 
Bull, malmitatess co emae seed Orelle1Oone me 459: 80]ere need \. sincnn-a <n eee 
be | phenoxide.. ose 7.. MIO CHE] seesn ae 892047) Wh erent cs nso eae ae 
53 orthophosphate mien Diets 1; POUR eee 708.19] colimeedi in an ec. 0.s aera 
54 , di- TIHsPOs 301.43) monocl ¥es.08).......2. >; anes 
55 pyrophosphate. Bret went BULGE a Oy? cote tenets 991.60) monoclaprea- ane ene 

















ENORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 























No.| Sp. gr: or Melting Boiling 
density point, °C point, °C woe eel : Alcohol, acids, etc. 
Ul Soa Re eee eee (alee (US Sali a ae an 0.00067 | d. cB ey a.;sl.s. NHsOH; 
i, al. 
PeSotshuae Pky peal hi Wt ope i Byer ee re ge s. al. 
SRO SUE OAS lip oe ge Tae ae V.S oye rs ARNE ier AS PRT > G 
Oia wenn Al daaesa be ap So a ML Semetie ait ateee ocr pean: aire 
Mtoe yesdilt eae severe cts.< | Meets 1 ees seek s. dil. a 
Meciste sires tt eiie oahiivretss Tracks tp iiMeePeries s. min. a 
—8H20, 360 | .......... 3.56120 PT ES Ui PARR Cena ticichS CMC EA 
302 1457 Ee 10) ite i. s. HNOs, H2S0s; sl. s. HCl 
LOT hiner. storsyorcters Were oS Phen ts v. s. al. 
GEER | owes emt ba teh rae ie Sues gts |} Pie -ok ean ee casnens Seesan re oie ss enema eer 
Satna cenem Pere cer, ie 0.3520 QC eI |i sachsen hoon Bis cay Ain meee 
460 815 oe racks s. al.; i. HBr, acet 
(cl po ey een 0 eee a Sy V.s v. 8. al 
ert sims || ete erarectistts v.58. tee oho al, 
PBS Oe Pee aes ae oe 4.03155 | 27,2100 i. abs. al., eth., acet. 
Reis rivfcc eden | MNg teste cre renatecs 20 57.3 1100 eh iets Dare oe agace a abies 
501 20.530 167100 sl.s. al. 
430 720 (806) 0.3220 1.97100 ae s. HCl; i. a., NHsOH, 
pee d. 0.2615 To aa Nae orn oar EC Toe 
é 5 CASH ill hy a Seal inch oto Besos Ameer cer 
~H0, 60 | d. 100 Vv. 8. (Rice lat titrating Ses aS 5 eee 
EPA Os Oi 86.217 d. s.al., eth 
SPT aay aw lo seen oe eum ches 0.006415 =| 0.05100 A reshe Adio) oer: 
Seeteswc Bul teenie 0.0380 0.2100 sl. s.a., alk.;i. ac. a 
SAS Ars Be tocar ae ae Th seeks = Wide Bs 
dae Steere. 1a Fess alan Ia eRe Sey Maer ete Br reese reas acie 
—3 d. 80 sds, Sealemos tos 9.1125 al.; s. bz; i. liq. NHs 
Messe Soe esp sere ert reKete 0.3718 3.93101 welds adbeieteteas Bates asters 
Sgoteneiars athe 3 300 78.618 Vl8e sl. s. al. 
Fae tee RN mera d. oat | ends CO) 
ni SencierAe ae | chsaaiehe are a Vv. S. eee ies || OR Me NS ee sates 
ebisacia re d. 139 25,90 5240; s. al. 
148100 
SOMMEME estes |e OO ae ene tach (ily cM Semen v.s. dil. a. 
Bohl | sea e ciao cell hg © C10) Sf Ni ora cr ean Ie SN foes Die s. a., NHs& salts, al.; i. alk. 
37 | 7.09 0.1201 |. tenes aq. reg.; sl. s. 
al.; i. 
ee aygentats sl. s. pak 
ayqi es s. al., 
Rn 1 "70% CHLOE: 3.1625 bz. 
Saye fave 0.5225 50% al. 
413100 s. acet.; i, al, 
414100 s. acet.; i. al. 
a BRS ee eae ee eee 
0.380 1.7515, 3.0% al 
‘ ROO 22000 PEARS Se tracer heme 
300 ene —O,| v.s.d.tjoTIOH |s. a., al 
865 
50 | amor. 9.6521; (BW hast) —20, 875 a i, 8. a.3 1. alk 
hex. 10.1922 
nO ee eee Ua Ry fee Olle aes 9h 0.0115 0.078 0.2015, 1.044 al. 
Oils ee ee 233-0! gay Ml ear oece srppeiiach +(e s. h. bz., pyr.; sl. s. lgr. 
OONROSGe eke |” PETS Pe sae oe 0.515 0.67100 s. NH salts; i. al. 
54 | 4.723 0G: 190 oa Pe are sl. s. sl. s. deal, 
55 | 6.78620 S120 il fen care ee Se re cise It eee eee ae 























PHYSICAL CONSTANTS OF. 





No. 


27 
28 


29 
30 


31 
32 











Name Morantila Mol. Crystalline form, color and index 
wt. of refraction 
Thallium 
picratelice.. cance ee TICsH2N307.......| 432.49] red monocl. or yel. tricl............ 
sélenate.:.. hc secceeron. ThSeOs 551.74| rhomb. need., 1.949, 1.959, 1.964.... 
selenide... neues BP eS rebies cote 3 AST 74 pray ‘leat..:.|...«;dee ae coc arte 
silver nitrate........... TINOs-AgNOs.....| 486.29 eh Cr) POWGacns en ee eee 
Stearate. io. 6c saicubiecc TiCissOo.. .. a. lil 487,85] Weed x. cca cic. testes tel toe arene 
sulfate (ous) Mant geen PEESOis. 0 se oe at CULO aan: col., 1.860, 1.867, 1.885..... 
* acid... MIEEUASOL. garcia ses. ||) OL V46) ot ae te cyycec cota cere 
sulfate: (ie)! see c TI5(SOs)3°'7HaO.,..24/ 1823.07) col, leat. maces. acct eee 
sulfide (ous)........... PUGS Pe ores eacezal coe ctor 440 '84)|"tetr.. bl.-blk tenes n+. +. eee 
# 1G) eee eee Uo Sitncacttes amie 604796) blic. ‘amorssaet ans eee 
SUMO csc) auneato: ThSOs. 488'/84)| oryst ivic.ccc.cs ookecine reese ner eae 
Telluratateaec: tones sree MRT GOs cpayeeins 600'.39), heavy ppt..wh>....-- eee eee 
thiocyanate. . PRPS LISCN sion gee 262;47)| tebe. "COli. sce. fase + + lela nee 
Thio compounds: ! 
Thiocarbony! chloride CSCloter. scram: 114.98) red-yel. liq., 1.5442................ 
(thiophosgene) 
Thiocarbonyl chloride, | CSCls............ 185590) Helse ss:acce v.0}erecin oie eee 
tetra- 
Thiocyanic acid........ HSCN. 59). 00l| coll was:,.'cc.02-heuias sce eee 
Thiony] bromide....... SOBre. 207.89 a Si) bat ee SAC IIS 3.0 + 
se *« chloride} SOBrCl 188 434 Yel. 5s rsasace,sysyeys toceic.2velotare oh ele ae meen 
cf chloride....... : : aa vel. Liq. L.527105 0) 2) eee 
ef fluoride........ COll, LBS soos. ove hits ere eee 
Thiophosphoric acid. . 
Thiophosphoryl amide. . 
i bromide Ve 


(mono-) chloride, di- 
ree bromide 
(di-) chloride 








Thiophosphoryl chloride 
fluoride 
Thiosulfuric acid...,... HeSiOs...5 05-0 eee 
Thorium............. Sug A Maeve cisco 
boride, bebraey c=. issbs JED ry acca 
, hexa-. . THB Ghee cee cee 
bromidevcasnce sts PAB rine seo 
BAT DIGS EER Cor eid Ml O2in ne cence 
carbonate............- EEC Os)25 oer 
Ghlorid6ay racine se bos HHO) Picante earns cpt 
cyanoplatinite......... Th[{Pt(CN)a]e 
16H20 
fitoridesanreme nara LL ME diets os iin neces 
ThF4:4H2O....... 
Fon 
ae A Fe 
Th(NOs)4-4H20. . . 
Th(NO3)4-12H20. . 
HU CO ee aesone 
ee ee Raise odin Th(C204)2°6H20. .. 











UU SOINS OW Yiseccieic ts el sere 
cub. gray, radioactive............. 


tetrag. yel <2 ths). Uh toe A 
(exist. quest:)'".). .20 1220 eee ae 
rhomb. wh. delids. 2. ene eae 





rhomib. yel; greece os ee ee 





Wh. powd.,;CUDsj. sss eee 


300. 
739. 
480. 
552. 
606.35] ¢ 
408.16 


516.26 





wh. 


CE ape.e eisieleipre'e!y wis) rminia aiait , 


‘Why AMOnpOWGLess) . cee 
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Solubility in grams per 100 ml of 
Not oh gr. or sgncg es ae aa - 
ensity point, ° point, ° So) 0 : . : 
rvater Svatér Alcohol, acids, ete. 
1 | red 3.16417; XD Shen ON eects eee 0.135° 2.4370 0.40 CH30H 
yel. 2.99317 
2 | 6.875 > 400g PP) CIS Hee 3 « 2.1310 8.580 i. al., eth 
Si Gee ease aces sas 3408s > ane 1s aA |) HAE. i, a. 
Betray TOM || Setesercon. te Be Pies eats 
OW dea castsisns ss LLOQ Rta Ah ES 22s 5. 0.005% 0.0957 
6 | 6.77 632 d. 4.8720 15.57%-7 
MW Nitti tar eo58-54.53.5 P20TA A Rees ow | SAAR BER 50 
eee —6H:20, 220 | d. dA AE 3. s. dil. HsSO« 
9 | 8.0 443 d. 0.0220 sl. s. Symes En acet. 
WOW Ge Sake cians soft. 12; 260 | d. rE i. s. h. H: 
TENG AD fee + ~ on aie a gL IM ide Barto 3.3415 Vv. 8. i. al. 
125.712; 6.76017") |. red heat? |). Ss. 2s... sl. s. BINS IPI. \trctsenceieune atte coe 
Sas os sates Ieee nee. | sete tent 0.31520 0.7274 iv al, 
PEE OOO TN Sicceeed ers 73.5 ds BR ec ee d. al.; s. eth 
Re eg DS ne es eS sae 146-70 || .| Setiex i os tO Re oon ey: ook a aCe 
16)| 4. 20a tia. SSO RP ae ee. a Vo8s...) 1), Pore tes vy. s. al., eth., bz. 
17 | 2.6818 —52 to —50 | 138773; 684 | d. d. s. bz., chl., CS2, CCla 
TEAMS IO = pin sn) <td toast 15 d. dides 5c | ER ee | chiens aE 2 2 
19 | 1.655194 —105 78.8746 d. d. d. a., al., alk.; s. bz., chi. 
20 | 2.93 —110 —30 d. d. s. eth., bz., chl.. acet., AsCls 
SOAR 2a yeyains.2.0.0,0;" ||! Se oN Ba cetatm Slee. 5. 3 Ss. d. s. al. 
22 | 1.733 de 2O0%E ame? SEIS. =. sl. s. Git)! _ | J.B deere ee ee ee 
23 | 2.8517 38 d. 175 (: He a aN aeaos oe s. C8:, eth., PCl: 
24 | 2.79418 SUM ll OMENS SR SPS Sires .'| atemaa sf) Seer = WRRARRRER wicca. Son 
25 | Iq. 2.12° —30 150 d. Ge os Seccodes. ||: eee Sete ic See, care 
26 | Iq. 2.48° —60 9560 Og ABs. inate Beta lererige some 
27 | lq. 1.635 —35 125 did 2. . see Fe 4... s. CSe, CCli, bz. 
QS) ee ae PR eas 3.87 .6atm d. le oe So ALB s. eth.; i. CSs, bz. 
sl. d. 
ZONE scare. «ft Sire PR ee Aide deanceess, « Re A ei cs ee 8 I Es Pe 
30 | 11.2 1845 >3000 i, a s. eres ae aq. Teg.; 
sl. s. 
SUMET BS Dp ne no 2 =. «| AIRE NEE SARE. 5 i, if s. HNOs, HCl, HeS0 
SGA gee, . =~, | SW RONS. CAIN. c rh, i. s. HNOs; i. Hi80s, HCl, 
HF, aa. "alk. 
SSD Bimmer) te] otena dances subl. 610 8. Be) |. choise dastiaiiweeh chs 
34 | 8.96 2773; ign 5000 daslt . al et ee y. sl. s. cone. a. 
SB NEN Rite Ws aa-aye. 0 | cated aie ee ealll Reda Sos os i. d. s. conc. NazCOs3; i. aq. COz 
36 | 4.59 $20; subl. d. 1100 y.5S. v.8 s. KCl, al., eth., a. 
720-50 
STA eA00 we | aeee sonia {ll cesses = sl. s Sn ee GA ser aaermerican 
Some Ge ca vue red. hire) Ay eee fs | Ae oleomeluc sl. d. dil. HeSO:, HCl; i. 
conc. H»SO4 
DO Wears s a.r5 0k a sas —H:20, 100 | —2H20, OUT Flt betes i:.. i, HF 
i. i s. a.; 1. alk., HeC2O4, HF 
s. Mm 
v.58 
v.58 
y. 8 “Se alee 
i. 3 eS h. per (NHa)2C204; 
si 
AG EE ORRET re cseee || chines aceon eee ar oll al (oe See 8. NasCOs, hal ie i 
soln.; i. Os 





PHYSICAL CONSTANTS OF 

















Mol. 
No. Name Formula se 
Thorium 
1 oxide, di- (thoria)...... hh Oaee 1 einsencnee 264.12 
2)! Moxysulfidessna-eerere HORE. ete 280.18 
3| 2,4-pentanedione deriv. | Th(CsH;O2)4...... 628.55 
(acetylacetonate) 
4|  orthophosphate......... Ths(POs)4-4H20. . . }1148.50 
5|  metaphosphate......... etn (EOs) 4 eerestas 548.20 
6|  hypophosphate......... ThP20¢-11H20..... 588.34 
7 | Bpioraterceeeyaeniccs Th(CeéH2N307) 4° 1324.68 
10H20 
8 orthosilicate (thorite).... ae watest cemee 324.18 
9 sulfate, ci. sh. ae Th( Ae 424.24 
10 SMM sci Bis tonthcr tote Tee} dii0. ...| 496.30 
11 lee AOhtsacR OLS Th(SOs)2-6H20....| 5382.34 
12 | a A cc ee ext Th(SOs)2-8H20. ...| 568.37 
13 ie eA a eee SO Th(SOs)2°9H20....| 586.39 
14) ‘sulfidetti. celeicmenss DhSaeh.: svoscesteMeaer 296.24 
15| pyrovanadate......... ThV 207 6H20...... 554.12 
16| Thulium............. Tin ia ove ssierserrers 169.40 
U7) wchl oridéseeeesen cee -c:- TmCl3-7H20...... 401.88 
18 oxalatetenmaederawte is: cise 6H20..| 710.96 
19 oxide (thulia).......... Tm20s.. ..| 886.80 
20) "Mim grays (@=)iv ejecta. Sin seer ec ee 118.70 
21 es MOLGINALys (=) ikeloDetsteee seecisin stare 118.70 
22 © sont Greao opal lis! SA Saneanee near. o 118.70 
Tin, acids of: 
23 Stannic acid, ortho-..... SiO. near 186.73 
2 “| meta- HeSnOs.c-peeeeee 168.72 
(a-acid) 
25 2 “| meta- HioSnsOis......... 843.58 
pene) 

26 | Tim acetate (ous)........| Sn(CeH3Oe)2.......| 2386.79 
27|  pyroarsenate (ous). Po ae SnoAseO7.......... 499 22 
28 bromide (OWS) Seem csttere 1c SnBret.. cs ek cee eel 218.008 
29 (TO) abe eee Sabril. ss. eerere 438.36 
30 bromide (tri-) chloride. .| SnBrsCl.......... 393.91 
31 bromide (di-) chloride, di-| SnBroCle ..e| 849.45 
32] bromide chioride, tri-. . .| SnBrCls. ..| 804.99 
33 bromide (di-) iodide, di- Pen 532.37 
34] chloride (ous).......... SiGiTy eae econo ett aGil 
35 ss CI Se cc, SnCle-2H20....... 225.65 
36 CEN Te) eRe ee eect SnCla.. -..| 260.53 
37 Oe PE EI << SnCla- ISL ON NN: 314.58 
38 ON ees SnCl4-4H2O....... 332.59 
39 ews ie ae SnCla-5H2O....:.. 350.61 
40 Sets basic! (ic)E mee a. SHOC...:c ene 205.61 
41 ” diammine (ic). .| SnCl4-2NH3....... 294.59] ¢ 
42 chloria? (di-) iodide, di-.| SnCleIe........... 443.45 
43 chromate (ic).......... Sn(CrO,)e. . ,.| 850.72 
44 ferricyanide (ous)...... Sna{Fe(CN)s)2. Pade 780.00) w! 
45 ferrocyanide (ous)...... SneFe(CN)6....... 449.35 














Crystalline form, color and index 
of refraction 


cubic, white, 2.20 (Iq.)...........-- 


gelat. wh... d:ktaensse00 seh eeteeee 
Gols rhomb.plien aa. .taeeeeee eee 
amor, whi ppt.o..4..sssnsr eee 


wh.) Cryst... 3000005000 eee 


monocel. pM. 2 ...d-4 ss 0 sere aE 
moonoel.. Wh. wissen ess 510 oe eee 


yel-br. eryst, 
yellow teenvsenteyes 

GED, CF) ested... 2 «ois eee 
grnsh, whsippti;....o6:. «+. se eee ane 
grpsh. wh. powd-... ..as-cneeeeeae 
cubic), gray. fe enc. 320s. ee 





tetr. wh. mets... =.:..;--eERe aera 


rhomb.; Whi. :6.h. 00-10 hee eee 


wh. gel. (exist. quest.)............. 
amor. or coll. ppt., wh. (exist. quest.) 


amor. or gel. wh. (exist. quest.)..... 


yelsh. powd).. cgassecmseena eee 
flocculent ppt... 5.00. -+c.1- sn eeeeree 
rhomb. pay; yel.2...... «see eeeneee 
Hae pyramids, col., deliq........ 
BO lel oieeiocsjs.oiole sn toe eee 


GO Niguemastsutnstiat 
or.-red hex. pl. . Lo 
rhomb whee % 4.0). ones oe aoe 





Wh. monoel.,...f2.-s1s.)sntaneamereeeeete 
COG. sah bee ba eee cate eee 
MONCH. CPi src hac.a5.5 pie eee Oe 
ODAGUE:. 6 bi Abt Soa ee equre gine eee 


INORGANIC COMPOUNDS (Continued) 





wnre 


NO 








Sp. gr. or 
density 


5.11717 

Iq. 3.34036 
3.1218 
2.8218 
2.5113 





Melting 
point, °C 


—4H20, 42 





231.9, stab. 
<18 


931 9 stab. 
18-170 

231.9 stab. 
>161 


Boiling 
point, °C 


Solubility in grams per 100 ml of 





Alcohol, acids, etc, 








5030 


d. 
| 114.1 
stab. 64-83 
stab. 56-63 














Cold Hot 
water water 
li. li. 
Tidy USAR 
plegh:* * Seen et 
7s i. 
te Leah 
03052" Tparask... 
v.sl.s Hin ienwnee 
Vv. 8. ls. 
9.417 | 2.5490 
(anh.) (anh.) 
1.59; 3.854; 
1.63% 6.6459 
19; 1.85% | 3.714 
740: 6.7655 
1.5720 
i, i. 
if i. 
i i. 
Vee tl Sno Be 
i. i) 
i. rs 
Te re 
8. Sct 
}i. i. 
li. A. 
Aen | a 
ji. i. 
| 85.20 222.5100 
ssid; d. 
pga ae 
es iso 
83.99 d. | 269.81 d. 
|118.7d. | @ d. 
| 8. : 
18. 


stab. 19-56 |s 











s. h. HoSOu; i. alk., dil. a. 
s. aq. reg.; sl. s. HNOz 
vy. 3, al., chl.; s. eth. 


s. 30% HCl; i. a. 


s. HCl, HNOs 


s. h. aq. reg.;sl.s. a. 
S. Conc. a. 


eee eee 
s. soln, alk. oxal. 


$. min. a. 
d. nO a SOx, dil. HNOs 
aq. ihe KOH H, NaOH 
2 Hic, 11800 dil. HNOs. 
. reg., h. KOH, NaOH 

ae “ic. i180, dil. HNOs. 
aq. reg., h. KOH, NaOH 


d. KOH, NaOH, a. 
d. KOH, NaOH; i. a. 


d. KOH, NaOH; i. a. 


s. dil. BCL 
i. conc. ac. 2. 


s.al.,eth., acet., pyr., ethy 

acetate, methyl acetate 
s. al., eth. acet., glac. ac. a 
s. eth. 





Wm WD ND bt 


“Im 


BAB Ww BY RRR 


4 RRR B 


NERS BoM me bk Been 


PHYSICAL CONSTANTS OF 





z. Mol. Crystalline form, color and msdex 
Name Formals a gerbe 
ferrocyanide (ie)... _.- SaFe(CN 330.65) grush. wh. gel_____ 
fimeride (ous).....____- eee 156.70} wh. memocl. er... 5 ae 
oti: Sew act Sei ae 194_70) wh. cr. mass, byg..__....----_- 
bydride (stammane).___- i ee 522.7 ee 5. eee 
bydroride (ous)..._.__- eS a | Wh. Dowd. or yelsh be. ex. 
iodide (ous) .| Sek. 372.54 monod. ydl-red Fences ae 
an. eee eS Sel. _. 626.38) asks. gel... .-- -... | ee 
Bitrate (ous)... .---._-- Su(NO;}--20H-O ._. 603.04) ed leaf. 
; baste (ous)_____ SeO-Sa(NOz-...... 377-42 ——— ee 





} 
97_92) wh. amor. powd......-...-.-.-.- - 
47-Da hex, t. 6 cab. OO C, aly. 
22 - 





536 


INORGANIC COMPOUNDS (Continued) 
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Solubility in grams per 100 ml of 





























No. Bes gr. or Malone: | Folly ars =, 
ensity point, point, ° 0 ot Baa 
| ae hae eager Alcohol, acids, etc. 
MOM ba ece ser farce iat sy 5°3! - |e. cYo PCRS 3+ At ie A i i. d. h. HCl 
NMED cs cheap efevacas < | SARVNOD. «ete Ef) eee hee = So owe UPR eeu. Ie sp eee 4 ter OA eee 
3 | 4.78019 UP ic Se Pee 705 v.5 chy pee Porc cose enaate che pos 
SnO2 
1: Spa eRe ere —150;d cfd) Be ae "Yale ee s. AgNOs, HgCls, cone. 
H2SOs, cone. alk. 
SN re eerc'sx ca Scaisee AMMAN STEY= ONS CATS Le cP ches: {| here ckers d. to SnO} d. a., alk.; s. alk. carb.; 
| i, NHsOH 
6 | 5.2824 320 720 1.32208 3.555 d. KOH, HCl; s. HF, CS: 
7 | 4.69611 143.5 341; sub. 180 | d. d. bok CS; s. al., eth., chl., 
Ze 
Bile acces = 20) bet.«l yl) Rat 4... d. d. d. HNOs 
Il ears rel S35 ch 3c deslOOiexpall cfe ca. d. fot 90h Mme oe cera 5 as 
Ol Paneer eo arscccs. d.compl..O0N) the lee a. Cs ge (AY pn Oe fey ire ert = 
AT SEDGE. gms a: Ik agsdeve vex ce lil ft CUR ANP fave Clue e ieee Rach ots a. ECL: tee NHCl, 
| (NHs)2C2 
12 | 6.446° d. 700-950 | .......... i. i. d. oy nied alk. hydx.; sLs. 
13 | 6.95 DATs AWA ee ota. vA i. d. KOH, NSOH; i, aq. a. 
WAOcS2OL ee Elio stengee oe lterar<1 (i ece-eccleierats)s ule as d. a., alk. hydx 
15 | 3.476%. stab.<100 jd. i ERT, .« | GRR eRee tee oie cscek 
‘13, GR en es a ee | aus: ao eleMa 48 
2 GING) Jie aoa Fale cg Cerer eT esi 2a Oe ty 4 sl. s. HNOs 
AL SHER MP ee ee cynacs: Iacttecscciencats IW. beclsie= ccerehets i, ie i. HNOs 
TRE COTE EE) os SOE cen ocen Gaim (Po Facabonl MocnocEcun lt 6 Gut atotnd ancoo CORB Ae 
DOS oso lS SO Se EE ORE fs. | Riveter: Papilte care |] Gua cebe eet tpmidtnsim ance 
DTG DOgme blll eeiccueryicic, cen cei. Ee © | sae s. HCl; i. HNO; 
22 | 4.10° d pat Tomi) Benet. iL. i. d. HNOs; i. HCl 
nsP3 
23 | 5.181 d.<480 Hh sees ex is i, d. HCI, fixed alk. hydx. 
Ete Re eo cc coe subl 2000 alee cree d. Cee BW cetactseecerstessusiasiesssarcie scovqers 
SDD oy acsxsucta ciara 58 180 d. GS le teeta kes cts 
26 | 6.179° 861 IL CER MS of i. is d. HCl, HNOs, aq. reg., 
: : alk. sulfd. 
27 | 5.133 Oye... ARR ERE 3. i. oy d. h. cone, a.; i. dil. a. 
8 epee Verses ae d ee COMMA eee. S325) Oe: 5 s. HoSOs 
2 
ZONE cer erecccy sists ah ||| afer SM ae orale Bem eh tehs for v.s s. eth., dil. HeSO.; reacts 
with HCl 
OUR ekseecne don || ERRAD ee SaPReR sone. s. d. OMEOG 61 eR ee) Bae 
31 | 5.080° 882 1230 0000023 |) 25.4. d. HCl, alk., (NHs)28z 
32 | 4.5 AS PUL PPK Ab ERRORS 4... 0.00002!8| ....... d. alk. sulf., aq. reg., PCls, 
SnCl, all. hydx.; i. HCl, 
HNO3 
eae eee 37 d.<40 d. d. d. HNOs; s. CSe, eth., bz., 
ethyl acetate 
Ball ge sae eh sees nt eee, cheetah ASH EEE e Bib amy eins vy. s. dil. HCl 
35 | 6.48 TROIS ol eRe ene at, 1 i d. alk. sulfd. 
SGN) paneer maa sro tec siphon cero ORY ease whe eecater i. i. d. dil, a. alk. hydx., 
(NHs)2Sz 
= 1/ eer eee eae Cdttad try Al aR I. . uae Heda e wie s. dil. HCl, H2S0. 
sl. d. 
Bt Bae ayxcrradwra, oP wren ae hh SOR. aa. i i. s. conc. HeSOs, alk.; i. 
other a., al. 
39 | 4.520 1800 >3000 is d. s. dil. a. 


PHYSICAL CONSTANTS OF 




















No Newane Hormula Mol. Crystalline form, color and index 
. wt. of refraction 
Titanium 
1 bromide, di-........... TiBr2. 207.73) bik. powds.— 2m aris 450 rece eee 
2, ss tetrae..ccghece TiBrs. 367.56] or-yel., deliq:<. ......>...00s see 
3 carbide. . SUB). seater eos ano 59.91|.cubic, metallic...............-. te 
4 chloride, dist at ee Jit 6) 5 sane A 3 118.81] lt. brn.-blk., deliq’.... 7 eee 
5 eee eee See H IB. ke eran a 164597) dk.-vit,, deBq: J .0.nc0c:cneose eee 
6 Ce arenes de ool bs (0) Fi ae 189). 73] col.<1t. yel. lags, 161. yee eee 
7 fluoride, trim own Boe iF 3. . purp.-red or violet;......-.-4.2.- aces 
8 “, tetra- wh. powd..4).5... =. «<0 «=< Jae 
9 iodide, die cae tere blk hyg s....2.a4022350- se eee 
10 , tetra- cub:.ned. Bhv= 5 6 n.oe eee 
11 MIGRIGO een ee ee bronze ‘red ‘ers... =)... 25: aeee eee 
12 (tri-) nitride, tetra- AER Ee Eee ne ec 5 
ASilSroxalate...ctee. ob) a5 ee DE asiersacctude seen ees eee 
14 oxide, mon-..... A tS SNS obo cs 
15 «| sesqui- s tae 56 | oe 
16 Seer die brooke) were) Lie ke sc ase 79.90| rhomb., 2.583, 2.586, 2.741......... 
17 “—** (octahedrite, | TiOe.. 79.90 br.-blk., tetr., 2.554. 21493! cee eee 
anatase) 
18 Tin Go GORI ERS «fal MAR Oe ae ee A 79.90) tetr:/bl.,/2:616, 2.903... Seaae aes 
19 ““ tri- (or per-)..... DIOg) 25-0. aeelole 95 901 ede oc cce axs-avabe » 0 3.6.0 16,3 ee 
DO ile (SUA te aces ker lene cies Tie(SOa sac eee 383), 98] cr. grin, deliq. .......... <0 teeta eee 
21 Sere DASlOee <priees 8.0%. TiOSOM. nee 159.96] wh. or sl. yelsh. powd............. 
22} sulfide, mono-.......... Tid eee snoicehee 79.96) redsh.islds..: 2... .«....2.. eee 
23 ore SOS QU i= xe, he TieGstee tase nec eet 191.98} grayish blk. er......-... sesso 
24 CE nt ita Ve PA leale oe Seece U hts). SARE Ge 4 112.02) yel. scales:.............. 0: eee ae 
25| Tungsten ............ Wise 183,92|\cub. gray-bike, . ........ asa 
26)|) “bromidendi- J... 3.2... WiBrersee eee ere 343.75) bl.-blk., need..... waeseins See 
27 .50| vit.-br., nee A ER SSE a 
28 42] bl.-blk., need}... .. << Jonaemeaere 
29 : BBY sos oe facts = sais no WEE ea 
30 B50 OPO. . vices ctieheey ci5 = <0 0 
31 - e BTA MAMOL s5fsfecs 5c: aa 
32 . ’ tetra-.. nee ae WiClitee nee. eee 325: 75|\ gray; delique.....-..- 2c sees 
33 eS pentaay.ckt-. Wi Gist: 28. arate 36121) bik:, debqua:ci6.:.. So-20.ceeeee 
34 soles EX ae osc 6 3 - WiG\er.mz,5-Se ae, 396..66)) cubs dics bls <)2-0.-% 2.ce sete 
35| fluoride, hexa-.......... Wikies 208 see ae 297.92) It. yel. liq., or col. gas............. 
36 jodide, dim. 202. .4.2.5. Wis. 8i i -ooeene 437-76) br--grn. AMOL. 32-2 oo see ee ee 
37 “ , tetra- EI Wate. eee 691).60) Blk. er... =. S8.4.-.0005\50eeee eee 
38 OLIGE dish eee a4. WiQOer....:. tenes 215-92) dub. br: 0.5 sean aco: cae eeee eee 
39 st nat URL= eee eee WOs.. 231.92| rhomb. yel. or yel.-or. powd.......- 
40 oxytetrabromide ........ WORTa scone oe 61958) blic., deliq.Qe5.1.... «... csise senate 
41 oxydibromide, di-....... WO:Brs BID 1D TED. DE; alccie = pistes iinis,¢,c;e casa eee 
42 oxytetrachloride........ WOES 228.0. eee 34175! red neéd -. . ccf &... swiss 2s Cone 
43 oxydichloride, di-....... WO2Cls 286583) ltcyel. tabl. c+... 22. eee 
44|  oxyteirafluoride. . SASK) SS ee 275.921 col. pig hy ges nn) ee 
45 phosphide. «2.2: ......- A 2 eee ees 214,94) graye DP. s.dmrieye snc neue sae Se 
46 Sy uae Tae eee IW Daeycrecris eee 245596) iE. cr. .QOaih-fos. 2 + ¢h0 S 














INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 




















ov gr. or Melting Boiling 
ary) point, °C point, °C ae di Alcohol, acids, etc. 
Re cheiag sdisiele sens d.>500 We tee Bh CVs Hs Waseda aic. || Mrerercreteysy eae Se arate 
2.6 39 230 Gi PW te. s. abs. al., abs. eth. 
4.25 3140 4300 i i. s. HNO3s, HNO; + HCl 
Biome ca's subl. in He ee.) |( Cs baog..s |(svalisiit eth:, chi... C82 
BR sat hoes d. 440 Jottaco ertoena io S. vy. s. al.; s. HCl; 1. eth. 
lq. 1.726 —30 136.4 Ss. d. s. dil. HCl, al. 
ane Boe Ommmenn Eo cpemEd h Somer eee red s.; BORA valet Haldciocinsitietteice sieees cokes 
vit. i. 
DOB | Sees 284 BSS AS 3, Ss. rane al., CsHsN; 
i. eth. 
AlCl eee.) (eee. day ~ Wi Peeeess d. alk.; s. conc. HF, HCl 
LO 3S 150 >360 Vv. S, d. piatixeustate ne tee tele s mints 
5.29 S220M Pi BIN Eee AAR acc Te. al ao 1. a. 
Rs in. d. Ptce ane een heh Pe ee ost roe ome 
Baye)... | Meee so te teers eis 8. S. i. al., eth. 
4.93 beds eee nee ace) Mee rere 452 Cc Bem s. dil. HsSOx; i. HNOs 
4.6 213030. Merete: Hy i. s. H»SOx; i. HCl, HNOs 
SUT RR AR IPR, BP se i. Lb s. H2SOa, alk.; i. a. 
Scag 0 |e dees estes ocd ie i. s. HoSOx, alk.; i. a. 
S26meee CN GAO) et nae i. i. s. HoSOu, alk.; i. a. 
ASS CER Senco ast BAe svae 
Rewahiaeatats 1 i, s. dil. a.; i. al., eth., cone. 
HeSO4 
ae gee i. ....... |S. cone. HeSOq; i. HCl, HF, 
dil. H2SO 
Stet poe re i, s. cone. H2SOs, HNOs; i. 
dil. HCl, dil. HeSOs 
ns OO NS CATE (icSc.c Deanne eden hyd. sly. | d. in d. HCl; s. dil. HNOs, 
steam H2SOs 
19.3 3370 5900 4 ie s. h. cone. KOH; sl. s. 
HNOs, aq. reg. 
scot eS Sees d. 400 me eee os. ds 3 ee er eee 
WR ee oir 276 333 d. ....... | 8. alk., abs. al., chl., eth, 
69. op. tera cet ton} OF BRS 53 1 d. s. NHsOH 
15.718 2777 6000 | pe ee ee SN oe ect ee rere at 
16.0618 2857 d 6000 ie eek. Celt s. HNO3; sl. s. HCl, H2SO 
BeoGe | her, eared ts Sees aa dit bela WhA¥otacs |e mheteer Syme ahs 2 
4.624 d. d. dig ae Cltiitns,| Pakeescctecaaesskars 
3.875 248 275.6 ditto pnd eet ec y. sl. s. CSe 
W205 
3.52 275 346:Tane | 1 |leeseenet d.60 y. s. CS2, POCIs; s. al:, 
eth., bz. 
g. 12.9 g/l; 2.5 19.5 d. d. s. alk. 
ig. 3.44 ‘ 
G:C Jie slid ot cishacese, |) ee Eo. i, d. s. KOH, alk.; i. CSs, al. 
5.218 d. d. i, d. s. abs. al.; i. eth., chl., turp. 
DOSE Re 0 Ret da tec WB ere nee a i, Soa 
7.16 147305 Aull Wet S6t- oss i, 1 s. h. alk., HF; i. a. 
Rialedyseste cso ees 277 327 d. d. aye. te fefave- shea regeterorant io eie res 
Js Seen d. d. Pa San ce OR Oe LEE EG nod ues 
EM test g 211 227.5 d. d. s. CS2, S2Cle, bz. 
Sa eee 266 pe rere mea Be d. s. alk., NHsOH; i. al. 
peed is ae 110 187.5 d. “Oe... |'sl. snOSe; 1.1 CC 
C5 BR eee Sel AR 22 Debit We: s. HNO3+ HF; i. alk., 
HCl 
5.8 (: al Se ere i. re s. HNO3+ HF, aq. reg. 























i. al., eth. 


PHYSICAL CONSTANTS OF 

















No. Name Formula Mol. 
wt. 
Tungsten 
1 phosphide) ch eee WaPs (or W2P)....| 797.72 
2h sulfideidi-epe ee eee 
3 OE Sastrie cep 
4 Tungstie acid. 
5 
6 * “s meta-... 
7| Uranie acid, meta- 
8) Uraniu nae eceeer cel Uiste cee cot aes 238.07 
9 ‘bromide; tri-)5 ceo. . WBrstitr cas one 477.82 
10 Soo POUEAR ae eke UW Brat rics cteee 557.73 
11 Wear bidomearrse eee het VU. Cocictcntlock cea 262.09 
125) Schioridestri-sayeee.  - WG eer tity nc apteyar 344.44 
13 ee UCL = ee eye UCase 379.90 
14 soak pentane .1.% UW Clsteast ceeveamnae 415.36 
15 fluoride, tetra-......... LOL SORA oe, 314.07 
16 erihexns hf: LON 8 Seamer tot 352.07 
17| iodide, tetra-. . Uline: eee 745.75 
18)) enitrided siete. 25.27. UsNee nace 770.24 
19 Oxidendi=,,. Hee WOs Fre cnc ae 270.07 
20 SSSA ST tee sOshr i eseee 842.21 
21 ee one (uranyl oxide).| UO3.............. 286.07 
22 SP DET at ere Aiea ects UOs2H2O. ease, 338.10 
23 sulfate (ous) Se Detres eon U(SO.)2:4H20..... 502.25 
pe ee Se Oe ee oe U(SO)2°8H20.....| 574.32 
25 sulfide, sesqui-......... UsSsieeece ose 572.32 
26 Se GIS eA Me ors 2 Wiens oN eee 302.19 
27 Uranyl acetate......... eee 424.19 
28:| ‘benzoate te, eetsfsccnr UO2(C7H502)2...... 512.29 
200) sibromide wearer an = oe UO2Bro(7H20?)....| 556.02 
30| erchlorate............ U02(ClOs)2-4H20...| 509.04 
810)” Schlorideaeeeeee ne UOLCi See ae 340.98 
32,1 “Sormatenaee eerie. U02(CHOs)2-H20. .| 378.12 
33 iodate WO2(TOs)s) 1. es) 619.91 
34 Meu Gh oR sicnoteraa nee UO02(10s)2*H2O0 637.93 
35 | ‘dodides anemone. OR 2. 523.91 
36) nitrate2. eee UOs(NO})2 *6H2O. .| 502.18 
37 oxalateseee: te eee U02C204-3H20 ....| 412. 14\y 
38 | phosphate, mono-H..... UO2HPO:-4H20...| 438.16 
U02S804:3H20..... 420.18 
..| 2U02804:7H20.. .. 858.37] y: 
WOrS ies ncetaoe 302.13 
UO2803-4H20..... 422.19 








Crystalline form, color and index 
of refraction 
dlgray pn: defo: cee 


dk. gray cr 


cub. sily. wh. or blk. radioact 
dk.-br. need., hyg 


br. leaf., deliq 


cub. oct. dk. grn.gray, deliq....... 
dk. grn.-gray need., red by trans. 
light, deliq. 

gen). amorspowd.-/ ee 


monocl. col.-pa. yel., deliq 


bik. need) ...1.,).0 4005 sane 
brn.-blk 


Olive-grn 275.2) ssc 
pa. “yel. 6Py hyg:..s..0 seen eee 
rhomb. Ea iy Asia <s aye ao 


tetr. gray-blka........).) Seen oe 
rhomb-‘yeli, yc. .0 1 oc eee 


yel. powd.. @5.).....cc.... eee 


yel.; .deliq). 4....5 2 aera 
Ocb.-yel es Weise. ome 
rhomb. yel 





PA. ETD. Cl sath ncsaeee ae 


INORGANIC COMPOUNDS (Continued) 



































Solubility in grams per 100 ml of 
No. Bp. gr. or Melting. Bolling er a 
; ensity point, ° point, °C 50! ot . 
ae Ate Alcohol, acids, ete. 
| 
1 | 5.21 ls ee ec tam | US PRS call ecaciaise Saal Mt one s. fus. NasCO3 + NaNOs; 
: i a., aq. reg. 
1, ES TS ares | ee ee 9 || ee, 8. NOs + HF, fus, alk.; i 
al. 
CP GaeeGeHURMeM | Gosdryarhen. || tact: on ame sl. s 8. s. alk. 
4] 5.5 —+3H.0, 100} .......... 1 sl.s s. alk., HF, NH; 
SPS 55 cera Crees HoW207 at | 2..:...... alss= | RM sarc s. alk. 
100 
(nels cocteereere ll icone Aton | ois crmeaees ROOT As sate s. alk. 
7 | 5.926 —H20, 250-4), 22 .c4hc5.- rs i. s.a., alk. carb.; i, alk, 
300 
8 | 18.7 ca. 1150 ign. i. i. 8. a.; 1. alk., al, 
Wa cng nite ee aes Seva volat Seo 0s | aed eka all uci ree Sit eee wieisicie alee 
BONE Be) PS OE ett volat 8. 8. s. acet.; i. al., eth, 
11 | 11.2818 2260 4100 d. d. Ss. a. 
DED = eta 0 aM eiRtoeata to Vv. 8. d. s. HCl, NH:Cl, acet. a. 
13 | 4.7252 subl, 618 y.s d. s. al., acet., CsHsCOOH, 
= 2.5 ’NHACI; i i. eth. 
aie Sete Red =) GSAQOUMY oMR| Es Cen 8. der. UMEES Bs abs. al., ac. a., acet., 
; “NEC: i. eth., bz. 
LET crociee tos ciara CNT = sil Gnpmertrd Fe ald opeee s. conc. a., alk.; i. dil. a., 
alk. 
16 | 4.6820.7 69.22atm. 56.2764.6 Bee es PAI aac d. al., eth.; v. s. CoHeCl:; 
| s. CCl, chl.; i. CS2 
17 | 5.65 500 mere OH PR ES ns | 8. CG BEMIS (OS Ano Achaea ene 4 
EB HLO:09) <6 Fo 6 | NSA ibe eed ks Oem |i ae ee s. HNOs; i. cone. HCl, 
HeS04 
19 | 10.9 2176 i. s. HNOs, cone. H2S0« 
20 | 7.31 d. i. s. HNOs, H2SO4 
21 | 7,29 gh <= ME ee eR ee 2 lit ee eae cae. s. min. a.; i. KeCsHi0¢ 
DOW Messier, ie facs di isn: 008% d. HCl 
EL sole eet ooh A OFSO0N ee 3: Widss © en OAs s. dil. a. 
Pal Ae ee eee A500) es nee eee A See Aer oes s. dil. a.; i. al. 
ASHER E coe ota EA MD Dll De ere hee tema MOS ORE ue | ockae eaee +0 aq. reg., conc. HNOs; 
i, dil. a. 
OG Wes ae sess netits >1100 Sd PaNI ESS d. mene s. conc. HCl 
27 | 2.89315 —2H20, 110 | d. 275 7.69415 d. v. 8. 
Bi is Maree 5/8 st Waratee cretersiencl. i tevs miazeceie'a are Choad). lowers base sl. s. al. 
Oren steadier tom else ||| choy Shouts Sealll base asthe Sie al gaaoraot s. al., eth, 
BO es Or: en de Rea C3 WU mea lly bast cess 7, 9 hedbariveeie til eae ety eas Ses 
OL iene eee ce. ar. <red ht. d. 32018 V.s s. al., eth., amyl. al 
32 | 3.69519 —HoOP 110) | Be aersg-t oi. COU LIINN al een Rise . 8. form. a. 
33 | 5.2 (3 Ue al ee ee il eee ee ml kre eee i. HNO; 
BA erp. 220875 | Pee i be a tecianss COLOAG Bee tn sl. s. dil. HNO 
85.05218 8.121418 
DOMME eset ncace dein air’, Gil warts coins teas acess ee s. al., eth., bz. 
36 | 2.80713 60.2 d.100 | 118 170.39 co 60 vy. s. al., eth., ac. a., acet., 
meth. al. 
BAe ce vee ares —HeO) 107 teasweates 0.84 3.3100 s. min. a., alk. oxal. 
BS leven ca oF WWetetddest aalors Sel Hatake gatas i, i. s. aq. NasCOz, HNOs; i. 
ac. a. 
39 | 3.2816.5 d. 100 22.2100 4 al.; s. HeSOs 
40 anh. 300 Vv. S. s. HoS0. 
41 GS40=b0) Soil tractgeas tech TBlaSey p eiltestane ses s. dil. ‘Re al., (NH4)2COs; 
i. abs 
AO eee meee || Solaire al | ersiracraroyeee 1 digest thee, Bar s. HeSOz 




















PHYSICAL CONSTANTS OF 




















No. Name Rormula Mol, Crystalline form, color and index 
wt. of refraction 
1 Vanadic acid, pyro-..| HsV207........... 217/93 |(amors bryan seen ee eee 
2 qmetaqWPEV Oss ssi ons ck 99 96 velisead \. nceee eae F 
3| Vanadium............ ea on ee a 50.95) cub. lt. gray met., 3.03............ 
4) bromide? tri-aaunn. gee \ieshan te Sea ee 2902 7Oliorneiblics eliciyse.n\- cee seen 
5 CALIDA; 1c. SM ae RIN Ol bans hed wna 62; 96] pray, cf mass... <cc.o.en eeeeeee 
6 chloride, CBR quictak See NAG. cea ee 121 86 hex#grn:;deliqe+....c coe 
7 sttiose. cae ee ViGISeis po tree 157.32) pink, deliq. OF ive .hrotetec ts 
8 Ae y betrasnm oun MGla in ooatiecn ni) L920 Sired-br-silid.ac he -neenee eee een 
9 fluoride, ‘tris Reset WR aso. cacao 107/395) rhombsgrpee +.) -1o eee eee 
1D)]) Pere eee VANES ORB arene con hyAo) iO Nn genneopacunocat Gad: oc 
11 Ses tebraq dew es A008 Se ene ite 126 -95i or '=y lS es. 9eh Sirens, cnc Se 
12 CF Guinier ee ce coco || AALUES nemetemecern ore 145295] fed Sele seca ais’ tetera ater ere eee 
13) iodide seearr can eer |e GloO sc 2 esr 53981) ernscers, deliqi= nn 0: sss seee eee 
14) mitridew cpcrme. eee NINE Rt eesnose tne 64796 Wernebras So it.aeeu octeeak et eee 
15 oxide, di- (or mono-)....] V202 (or VO)...... 133. 00\\It\-gray: crap... .-.. s+. See 
16 i Feesletiis (Gwe). 5 | WAOb eo epeode 26 149):90)]| bllcilers,.</:.; s1.< ex eee oer 
17 < . tetr= di- ). Ase V20s (or VO2)..... 165.90) blecefsecese0c ncnccss.c 0 eo eae 
18 See DED ban ate ee ill Vid Ober atereuss < cs Reoees 181'.90| rhomb.:yel.-red. 2... 2. wewieen 
19 oxybromide............ VOBr 25 eae cas 146.\87)| Ot. Viti ptescdeo.c o> <0 eee 
20| oxydibromide.......... VOBrs. 26. 4s +24] 220508] brs deliqayppowd...... 44.4 cere 
21] oxytribromide.......... MOB rss saan accae BOG: 70\ired Ligh ccayecyec.areyctet iene eee 
22 oxychloride,.........%. foraicarheveae 102.4 1\:vel.-brnaspowds ..... .<sceenaeenene 
23 oxydichloride.......... 13/7. 86) ‘orn deligus.<-aaients +. ste ee 
24]  oxytrichloride.......... VOCIs3 173282) yell. liqsdeliqy.......... cena meee 
25 cxmenocbianes te di-.. 169.36) yel.-bim. crs. sgn seen eee eee 
26| oxydifluoride.. : 104.95) yvelosolid. sat na... co 40 oe ee 
27 oxytrifluoride. . 123.95] yel.-wh., hyg.. . ice et 
281| ‘silicide... 107.07| met., prisms. . 
29 (di-) silicide. . .| Va eee) 129,96 |isilva whe praa- 
30] sulfate (hypovanadous) . VSO:7H20......- 273.12) monocl, yit-o2t. avodon. + ope. eee 
31] sulfide, di- (or mono-)...| V282 (or VS)...... 166: 02) bliss, splists:-..:stathso01 2 0 ee 
32 « , sesqui- (or tri-)..| VoS3.............-| 198.08] grn.-blk. pl. or powd.............. 
33 Seay, DENA aL ere ta.n, «> ve eR ice. |' 262.20) blic-ern. powde-s--- +... eae eeeee 
34 Vansael BUlfabe nite) VOSOt a4 sie adie 163,01) bles hcomsees ect .c eee eee 
35 ““  (di-) sulfate, tri-.. Wow ($0) shes Ot 42208) reds deliqe fr c.5.-2111s,scmvsi tere soe 
SGul Waters accncnce donc: VBLNO ea 2 sesame 18.02} col. liq. or hex. col. cr., lq. 1.338, sld 
1.309, 1.313 
3¢i| RONOM scrisccieroee 4ece ears Scie oes 131730|(cokimerts gas.* 32.25 ceee ee eee 
38| Ytterbium........... BY Di aeate Ste nvaterhcccie US OE. ee ciccrertarictes sere eae os cio 
39 acelatescicemce ate an. a0 499° O4N WER DL cg lerereccii el oe aeieeae ene 
40)\) “chloride: -sreeeeeee lg*6HSOr.. 2. 38751 rhomb. grn.sdeliq= se ae eens 
41 oxalatesac cn eerneeee cre On OHO 2) TOO S0licoly ces a... he asta ae ee 
42 oxide (ytterbia)........ EY Da OeWarcisecetaerss« SOA OSM GOlS orice coe clncateooete ic bien ne era 
43) ‘selenate:!.. eomenn eer Yb2(SeOs)3- a). O19 '09|"Nexs pl tec e ont et ee eee 
44.|). selenite. cso. aes teste oe * aa Sent A2GNOG| ee memes eee cise elec mans ene eee 
45) ‘suilate ten sce oer Os) se eevee: 634 26Nicol eo Vian gohan s see Mere eee 
46 ORE ee Eee yeb00: SHeO ls | 778. S0|sprismis: secte-ns arte ce reat 
47| Yttrium.............. RVSOR triicsateecs aati 88.92] hex. gray-blk. met................ 
48slo acetate... - ae caetenes i¥i(Co3Os)a-4 oO! ||, 338. 12! col. tricl=s... sos se 0. ens eeeenine 5 
49) bromate- soe se ee er Os)s-9ke Ones Ose .6l hexepre oe os meen ieee een 
BONE wbromideas ea eaten WV BES sien oeiateires 328.67 |. delidS ¢o.2. uschenn oe 











INORGANIC COMPOUNDS (Continued) 





No. 























Solubility in grams per 100 ml of 
Sp. gr. or Melting Boiling 
densit; joint, °C joint, °C Cold Hot 6 
y Pp P water ahr Alcohol, acids, ete. 
aie CCR PEE CEEC OR | SO wee | i. ....... |S. a, alk., NHsOiH 

2 lei Ce oe Tell WMCEIOE crc oaah (ore Ji. Nae s. a., alk.; i, NH3 
5.866% 1720 + 20 | 3000 i. Ve |s. HNOs, HeSOs, HY, aq. 

reg.; 1, HCl, alk. 

Bo CACO c Bae Bs Aecorsls |S Gllgeinpibd sus 
5.4 2810 3900 ‘emery plies eases s. HNOs, fus. KNOs; i. 

| aa HeSOs 
10918 eee we emer tee | tes meee ce s. d. s.d. | s. al., eth. 
SOO ee FE aye oe eee el be careers s. d. s. d. s. an al., eth. 
1.81630 —28 + 2 148.5755 Fo: (a aeledl We ier s. abs. al., eth., chl., ac. a. 
3.36319 >800 subl. Tones es, Re LM oh i. al., chl., CSe 

BORAT RS AG =—OHIOMISO ieee nance eit il Se v.s.d i, abs. al. 

2.97523 GEV ate patel era tee Bae NFA te bee « s. acet.; sl. -s. al., chi, 
DEG eS eR Net icvees erecta 1LI.2 ee eed Bed US oe s. al., chl.;i. CSe 

sate cio’ orthotic (Pe ease ace Ae if pe secests cnet eno BS oa ea | Seer oa s. al. 

5.63 CO 2OL0T MA Geetha BAe 1 ania Rae Prices Soca Aoi ocane ae 

5.75814 pT gat os Jinlabdnallb octet pega toes i. i, 8. a. 

4.8718 LOOM RT re cee sl. s s. s. HNOs, HF, alk. 

4.339 TOCT Berar eF  Pev as a tee i, i s. a., alk. 

3.35738 690 d. 1750 820 sae aeee s. a., alk.; i. abs. al. 

4.0018 ERAS OES 17) HE SAE: Vass s ioe: s. acet. anhyd., eth. ac., 
acet. 

Sorte ic ete d. 180 ek hctett artes a Ht Ae Pinal ech aerh bes etasee ot eR ho 
2.93314.5 d. 180 130109 SO onan lideoneie same ontem acs 
D845 (5. G20 ESE Ar ign Sel eee de: y.s. HNO3 
DSR aeiey a. . | aeuails Miele Ci elle Gendt eae s, dil. HNOs 
1.829 —77+ 2 FAS oa a coe s. al., eth., ac. a. 

Bye Oat Mma haccyenoeno iti Met ae flint eet ced s. HNO3 

3.39619 (7 reales ese aa io Rca acne ie eerchsraal (kae tee sl. s. acet. 

2.45919 300 [rinse tad Diem | Cena) smerrmearehne. | BE 
AAD EERE cme § ¥en ene i i E HF; i. a., al., eth. 
DAS 8 eee 2 ines oe 2 1 iy . HF; ive? al. ., eth. 

Boe ror teen d, in air Phctcacell eric: Ciccone RA eteroe er iaer intents 

4,20 a ene ere, tecctsecsllactegt bees h. HSOs, HNOs; sl. s 
“KSH; i, alk., HCl 
4,721 (7b paella gt toh Toes ce op ee Ds ifs. alk. sulf.; as sls, alke 
t HCl, HNOs, H2SO4 
3.00 epee ey SABI ere, ben Pet i al cece ea s. dil. HNOs, alk. sulf., alk 

SOC CIS PREECE rier riced Sieicaaalb See here or v.S ere eB esecrenen Saber Meee abt 

ies Cae BEERS Inmcache Chckhetrrs Man h exBestserolg ttc v.S d. s. al. 
Iq. 1.000,; 0 HOOAG ... [Peas dlpat,... ~ al. 

s. 9168° 
5.851 g/l; la. —112 107.1 (24: 10'cmSs 8/450 em; || Sewer tne cees se. = ae 

3.06-109. 11.9?5cm3} 7.1280 cm* 

Shoe 

Porras 1800 SEP Sell davevey alll hens parce | Grolscrhatoantenreee oemioe 
2.09 —4H20, 100} .......... v.S. ISS Ben Lal haicnyomi cin RRR Dobe 
2.575 150-5 —6H20, 180 | v. s. v.S s. abs. al. 

21644 ey | ete aire. ah ae Sef 00003327 | ....... sl. s. dil. a 
Oh bye Se 1), Sear nceipeoterama|® Set eee lee 1 i. s. h. dil. a 
3:30), 5 SPR ener OSS SOR cs s. d. ND Tol eStaiaccic GRA ebetel stare ese 

As OCT tr ict niet AE tee eee i. Rc. 5c «| Sate ae arene 
3.793 C900 LO Te Pie. 44,20 TOS |b is ee ke OE 25 RS 
Bi286r woe RIS. Feehan 35.920 DN So Eek erase tere nso 2 yr ea 
5.51 1490 2500 d sl. d. d. y.s. dil. a., h. KOH 
Setercecrticcs I Ra sya ree Hebe oa Se crt ans 9.0325 bP. Atala hu fos Severe Meee bine 
POOR E CEE 74 —6H20, 100 | 1682 neai.,.... |'sl.-s, alisit: eth: 
eS SIM he inet aee aes v.s Wet. isaalesgeth, 














PHYSICAL CONSTANTS OF 












































No Name Mornay Mol. Crystalline form, color and index 
E wt. of refraction 
Yttrium 
1} bromide.... col. tabl;, deliq:).../s:1¢e eee 
2] carbide.... rolero-cr::yells.). ./.).0:+ ».. ase en 
3| carbonate wh.-redsh. powd . 21 .ssae eee eee 
4jpechloride® samentescacnce Cls : Se Whitleabit < accccs00 aoe 
5 Matt Sis ene : «Ol COLD. 2 35sec eco ties eee eee 
6 dg iat Thee My Ee : 4 Heo redsh.-wh., delig..........- 
7 |) | -Auorideteanemmn antes : 98) gelate... 28. ded.0.. 20.000 eee 
8 hydroxides, an. .:0-.2% Y(OH)s 139.94] wh.-yel., gelat, or powd............ 
Oil | Odide aad sen. tnt cera oe YG hs Seen a As, 46068), delig 42 ui 0% Nonien kn ee 
20) nitrates pepe et Y(NOs)3°4H20..... 347,01) redsh.swhipr.? an. oe eee 
ll Si ng Re te hee chime tere Y(NOs3)3°6H20..... 383 .04| redsh.-col., deliq. cr.......-......- 
12] oxalate... neyo ei] X2(GoO,)s-9HeO. - || 604/05) wh. cr: powd.:........aseee tees 
13 oxide (yttria) . Me Petes Brae = es Aa RO 225.84) col.-yelsh. cr. or powd............- 
14) esullater ences ©.rttieer|\ 2 OOa) aosne ore. 466.02) wh; powd. .n-;4.....0-oee Ree 
15 Led Abe erm 85. 04 Yi803: 8H20. 610.15 pppoe col.-redsh., 1.543, 1.549, 
576 
16) isultide teacmnecen co eye YoS3 274 .02| yel.-gray powd........--....0--+:- 
Yttrium complexes: 
17| Hexaantipyrineyttrium | [Y(CuHi2N20)«]- {1516.63} col. hex. er...................-... 
perchlorate : (ClO4)3 
18 gr seeeunlpgrinoystrinis [Y(CisHy2N2O) qlls::/1159902))\ colwvcrsreeee oe a see 
iodide 
DRC RUISYA FON ORNs oh eee oa SNES ARERR or orc 65.38] hex. bluish-wh. met 
20 Acetated neni shots aes Zn(C2H302)2...... 183.47] monocl...:..1..... 
21 ahi NS. < hess aye ves Oe -2H20.| 219.50] monocl. col. 6 1.494 
22 aluminate (gahnite)..... ZnAl ee oa) 188532 178.25. 1.0m be we eleeee een 
23 amide Sem an faae as Zn(N Hp)2. 97.43) amor., wh. powd.......<....0+-c¥- 
24 orthoarsenate (kéttigite) Pe eae “8H20. .| 618.09] monocl. 1. 662, uM 683, 2.7 ivses cc, eee 
25. benzoate........0...0- Zn(C7H502)2....... 307;.60! wh. powd....::5.0.s.1005.0c1 hae 
2.6 | gm DOTA CE eecratoycttern aelcesstosccie 3Zn0-2B203....... 383.42] wh. amor. powd,., or tricl. er 
Zi) PROMALE terete © «is = Zn(BrO3)2°6H20 429-31 | (cubs wil.,-ccre hore ciae ee eee 
285)" sbromid@sc.. nlc cisco « JAN SS OMEBRGE 1500 225-21)|(rhomb. col.; byg..-..-.-. «ease 
29)| a butyrate yars..toej. 6.1. <ieve Zn(CsH7Os)2°2HoO))| 275-61 whe presses. 4-2 e-ee eae 
30; caproate. . Zn( GeH1O0)24¢..\| 295.68) wh. need... 20. c05. see. s eee 
31| carbonate (smithsonite) . ZaCOsi et eee 125.39) trig. col., 1.818, 1.618.........2.... 
BZN echlorabere.ts1<.s hte alirsy. on eee 4H20....| 304.36} cub. col <-yelshy deliq)). sus aeee aes 
33 chloride yaeayaaceek ten: DaClescoscocscmee 136.29] cubic wh., deliq.................-. 
34 Zn @ls:2NEHs.. 2425. ::| L70-36|\coll. 2: Mel... oe eee 
35 VANO 10) Goa ee oar 181.39) lem. yel., prs...2. ...>....tee ee cee 
36 ZnCr207-3H20... 335.45] or.-yel. powd., or redsh. br. er., hyg 
37 Bie 2H20 | 610.37| wh. amor. powd ochisiedle ee Re ee 
38 Zn(CN)>.. IV42iirhombs.colk<* 2.5... .0 ose 
39 Zn OMWw, cone 241 06) oct. bl so sysacec oa ceae one 
40 Zn2Fe(CN)6....... OA2NI | whs DOWGMHCE a. 5. 22 os ae 
41 Zn2Fe(CN)s‘3H20. | 396.76] wh. powd...........-....-..+2--- 
42 103.38] col., monoel. or tricl............... 
43 L7be44) rhombijecsacactu eee cena ee 
44 316754) hex. pr.iool Web... 0+. + secon eee 
45 Romalich yeaa? Znttso. CH20)>.. 255.57] rhomb. pr 
46 Zn(OH) HSO2- 177.48) rhomb. pr 
, basic | CH20 
47 Sormate, Jct een Zn nH Oz) saa cnen LOD E42 Bee cscs aanie anchor ana eee 
48 VR Ba cbsaa tiie Zn(CHOz)2:2H20. .} 191.45] monocl. wh., 1.513, 1.526, 1.566..... 
eee eee 
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INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 









































No. mrt gr. or ets Lea Ae - 
ensity point, ° point, ° 0 ot F : 
wakes aie Alcohol, acids, ete. 
JN Sua eee eee Se ec fia ae oe VaiSey: oN RS t << sl. s. al.; i. eth. 
ASS 8 © © fue Cory HOPPERS REIS CIN gare Setar 3s Gi SA ee 3s |. Mees, SAS 
SR es ciara” linden cohen seem aime ees je IS ae 5... sl. s. aq. CO2;s.(NHs)2COs, 
dil. min. a.; i. al., eth. 
4 | 2.818 GSO Sasi hate eee ts 7810 8250 60.15 al., 60.615 pyr. 
A nt pace ceo =Hs0,16004) fea in Welae geben nil ORME. dove =) pettvascre s faseneruusrattestotets. ciate 
6 | 2.1818 —5H20, LOO) Po eee oe abt 21720 23350 s. al.; i. eth 
Ulbacsse sakteeat  veeseeer eS MUM 5 Boks SEs, TEA NAW SLAY v. sl. s. dil. a. 
Sian ces ahi Eek dia) (rear BIE SO aS. FY te 1. 8. a. ie ey i. alk. 
Orig ee sete dee aes abe Fee ViiSEt PRM TAvee 3.5.4 8. al; sl. s. eth. 
LOW I2:682; 5 RR AUER NE See ee JUDE Reed os, s. al., HNO3 
11 | 2.68 —3H20, 100 1345772 ee vy. s. al., eth., HNO3 
LD eee nek bcs d. OOO eS... sl. s. HCl 
13 | 4.84; 5.046 2410 COOLS Nee ene ces 8. a. 1. alk. 
14 | 2.52 d. 1000 §.3825 s. s. satd, aq. KeSOu 
15 | 2.558 —8H20, 120 9.76320 4.9020 s. conc. H2SOx; i. al., alk. 
AGN ae cera eee eee. 2 OM BSE oe GT A ROR 35% d.a. 
| 
HAR ercictee ss 20S-OFde™ Wile ets Rome sc 5520S Pe S| RS oe ae crete 
Ve ai Se 2B0 =a hey OW, See, Bee SEDO A Aina ae Ileahc tetas «ROB ein cla eratete 
19 | 7.14 419.4 907 i. ib, 8. a., alk., ac. a. 
20 | 1.84 242 subl. vac. 302 44,6100 2. 8%, 16679 al. 
21 | 1.7385 237 —2H20, 100 | 31.122 66.6100 al. 
DONA OL ket mile aaa Aen SES ee i. ib, sl. s. alk.; i.a. 
23 | 2.13% de 200) Mia LF. eee d. d. i eth., al. 
24 | 3.309% OAT ee Basie weenie i. i. s. HNOs, HeAsOug, alk. 
ZO lp Sere Rene Neue en ILD 2 Ere et PGT 92 06, (124460) ss hs. SR eee et. «ok 
2.4620 
26 | amor. 3.64; G80! ee AT ee a eS Beare Reel eee S. amor. 8s. HCl; er. i. HCl 
er. 4. 
27 | 2.566 100 —6H20, 200 | 100 Ved 
28 | 4.2194 394 650 44720; 675100 
471% 
DOE ete e ane cnataclies |RE Ma etree a tats eee 10.715 d. 
BO Berke rea ceneseh leainavacestereo = pia aeaessit 037459 Pair crest cre 
31} 4.44 =COf300 Ah Shee a. O.001E FIN eo. s. a., alk, NHz« salts; i. 
NHs, acet., pyr. 
32 | 2.15 d. 60 d. 26220 v.58. 167 al.; s. glyc., eth. 
33 | 2.91% 262 732 4322 615100 100125 al.; v. s. eth.; i. 
NH; 
BUY Ds ae a So 210.8 daze Ge 20) atlieatte, |. Loctite Ahi rey, 3 f% 
SON eet ee. || cease ae erit tee sacares ih d. s. 2.3 1. acet., liq. NHs 
SOilt Cee ey Wena, ARCO PRR, 1 V.S. d. 8. a3 ival., etl 
DIG, Core teer eter ND EA Lentil rete oo ns Mean. SLi Sie = RPE «cls xoxcdaeieteate ee OEM re ot 
Goulet ene os Shae SOOM, TERE Pe eee O. 0.0005% | ....... s. alk., KCN, NHs; i. al. 
39 | 5.3320 LE QOR SEONT POE FOR Tit lente xe 0 lersbmn ws s. conc. HCl; i. alk., dil. a. 
AOE en eA 2 Se Se eee ee mC IE ES 5 te 1 ORELO Sap s. excess alk; i. dil. a. 
Cla aie te bene eeclen CUT tI LE BS Selah ts ie "9 d. NaOH; s. NH:OH; v. 
sl. s. NH; i. HCl, al. 
AQ 4:SAIb os STON Re OU Pee sl. s. s. s.h.a., NHsOH;i. al., NHs 
43 | 2.53512 —4H20, 100] .......... 1.68 8. s. NH:OH, a., alk. 
BED AOA 8 re © 1 oll SR ee PN RR ek th Hate MOP AWN. a ais die oo: Sars cle tale Sa, vepake 
ABH Seep etskereittacaes ids Ae AES, y.s v.s d. a.; trans. by alk.; i. al. 
AG nea ea? Ks Via RelA ee ha fee Is i. d. a.; trans. by alk.; *- al. 














PHYSICAL CONSTANTS OF 







































Nod Nene Formula Mol. | Crystalline fora, color and index 
wt. of refraction 
Zine 
1| gallatesn.c gee cane ENCE AOYE a a5 2cue 268-82) fine wh. cre, 1.74... 02. eee 
2| glycerophosphate.......| ZnCsH7OcP........ 235.49! wh. amor. powd.......... se saenee 
3 hydroxidee see eee ea. Tint (OW)o ae vs cee 99:.40|rhomb. colt. cos. 1 
4 Limodatersah nem dente: (OS) Borris tie 415.22) wh; crs powd sc nc. «cesses 
5 “s Zn(10s)>° DHoOhea ABM 26 lhercpetece sot. < ASE Sedo os 8 
6 iodide VANE erin ae een 319.22] cub. col. or wh. powd., deli... 
if dl-lactatessu..42.€...- Zn(C3Hs503)2-3H20.| 297.57) wh. rhomb. er 
8| dé-lactate...............| Zn(CsHsO2)23H20. | 297.57] wh. need....,.......... 
Q\|\. lauratete sues te mee Zn(Ci2H2302)2.... . 463.99 whapowd..4:... sa... ss008 coe eene 
10 permanganate.......... Zn(MnO,)2°6H20. .| 411.34} vit. br. or blk., deliq 
11 nitrate Lary cheb. Pc Zn(NOsz)2:8Hs20. + .,..|| 243).44| needy. .).5shoms oes - cle eee 
12 jf ae ee a) ae Zn(NOz)o°6HoO. ....|| 297.49" tetr. Colic. 5 fiancee se coos cee ee 
13 iy dOL Fee cao SHAE ae Zing None tte ares 224.16) aray:.. ce Acteleanicrin: co eee 
14 0: 62827) wax-like solid............-ssseecee 
15 189)43)| wh: powd'=,..;cdtess-« «10 eee 
16 81.38] wh. or yelsh., amor. powd...:.....-. 
17, 81.38] hex. wh., 2.008, 2.029........0...... 
18 SS DCT an ae seiner tari o 5! | LO ea ncreeee ers 97.38 Meee POWGS «.:..s2. cen as sete 
19| 2,4-pentanedione deriv. In Ccktrs): ae 263-59) need 5, 0015. essere ares ons sieleresine ree 
(acetylacetonate) 
20} 1-phenol-4-sulfonate (p-) rs rape 555.83) clear, col. cr. or fine wh. powd., effi. . 
8He 
21 orthophosphate......... Zns(POp as ene 386.18) rhomb. col: .:.a5..-. +. > sane 
22 orthophosphate Zn3(POs)2°4H2O...| 458.24! rhomb. col., 1.572, 1.591, 1.59...... 
(a-hopeite) 
23 orthophosphate Zn3(PO3)2°4H20.. .| 458.24] rhomb. col., 1.574, 1.582, 1.582..... 
(B-hopeite) 
24| orthophosphate Zn3(PO4)2°4H2O0.. .| 458.24! tricl. col., 1.614, 1.625, 1.665....... 
(parahopeite) 
25 orthophosphate......... Zn3(PO4)28H2O0.. .| 5380.31) rhomb. pl...............-+-05--e- 
26 a , tetra-H. Fradcin thereat 2H20..} 295.48) tricl....... 
27 pyrophosphate......... Zn2P207.... .| 304.80] wh. powd... 
28il!* phosphide;= ae..<,:.0c.c1s: ZDasP ess see seh te 258.18] cub. dk. gray. 
29|  hypophosphite......... Zn(H2PO2)2-H2O...| 213.47) col., hyg. cr. powd...............- 
BOs) “pieratexweemcneie. ac. = ae nae: 665,71 vel; cr. powds.exp.q....) aae cee 
31 |) salicylate... 2.592 -<.- pe: H5O3)2°33O..|\ 393 .65|'need........ davies = ss. 2 eee 
32 BOLEMIGE Ate GANS eves Dn Be the ies 144. 341 hex: 5 2.89 00. < 4 de vais bree eee 
33 orthosilicate (willemite). meat (or 2ZnO- | 222.82 trig., 1LOO4 05728 | cc.sicte iste 
34| silicate (calamine)...... 2ZnO0-SiO2-H20....| 240.84) rhomb., 1.614, 1.617, 1.636......... 
85] ‘metasilicate............ YANO aaa Ooo dae 141. 44) hex. cles i2 focn cosets soe eee 
36: |\a istearatepan cee ces «= Seg pacer 632.31) light powd.5c.-..-- anac+nsen eee 
37| sulfate (zinkosite)....... MOO ey del ae 161.44 en col., 1.658, 1.669, 1.670,.... 
38.| the eee eee Ae 6H2O se eee 269.54 monocl. or tetr. col.....-.....0.6+- 
39 i (goslarite)..... . ZnSO4-7H20....... 287.55] rhomb. col., effl., 1.457, 1.480, 1.484. 
40 sulfide (a-) (wurzite)....| ZnS.............. 97.44! hex. col., 2.356, 2.378..........-... 
41 ‘05 /(6-) (sphalertte)). 1/20 Sic0 fete nec taene 97-44) cub. col., 2:008....-..---+ siddieha tee 
42 Sha cites ait aoe. ZnS-H20......,...| 115.46] yelsh.-wh. powd............ dee 
43 sulfite ihateee as ZnSO3-2(or Le ep ae Whs.¢r. DOW. jas. =, 0 saps eee 
90. 4 
Aa LP utartrate wind. /oce dotiaers ZnCsHs06-H2O oe 231 -A7itwhe Dowd. sea-ice os eee eee 
2H20) (249.48) 
45 belbarate s.ojciscicjade teres Dist COb te soeteckers.: 419.75| heavy granular ppt. wh............ 
46| telluride..../..3..55-.. BBRey oo <2 Meir! 192.99) cub. red)’3:56.0.... - 220). perere sae 
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{NORGANIC COMPOUNDS (Continued) 















































Solubility in grams per 100 ml of 
Sp. gr. or Melting. Polling waa a 
lensity point, ° point, ° 0 ot A 
Bar bee Alcohol, acids, ete, 
6.15 calc <S00 meme Aull Pe SP ear 8's os oe ects <5. 5 ll corn. o epcaetpeectnnttte aaron 
FEY. Sets eins ie ae oheare oda! 6.298. 6.0 Ss. he Sos tet Cun. 
| 3.053 CURDS Oil eat Aes 0000002615 s.a., alk. 
4.98 Re” waltech tee sles belle east s. HNOs, alk. 
eas siskun: [metre naan) ees Swe miele 0.877 1.32 s. HNOs, NHisOH 
4.666142 446 624 4300; 5109100 Ss. J8., alSmeth, NH; 
437.730 (NHs)2CO3 
eee care are | iacbiveese Neos cmoseaa 1.6715 16.7100 v. sl. s. al. 
Saree || caters eee bel Ce ere 5,715 933 104 h. 98% al. 
PPOs tats ’s 128 Sees Deme i E 0.019199 | 0.010% al. 
2.47 =—§HsO9100') o2.5.5.... v.-S. Vv. 8. d. al.,.a. 
eee ee 45.5 2 tah se aoe Re Snes [lactase anise ssc. acta 
2.06514 36.4 —6H20, 184,320 ) v. s. al. 
105-131 
i Oat eae tic nee LR See gd d. eas «| Se ttl 
Reece iit 70 Bs sets lar te Hike Pesce sl sacets 
2.56243 BRLOOM Ale dees: 000798 Te stars s. a., alk 
5.47 SS 1800 Fm eke. DOOTE?: At is s. min. a., dil. ac. a. 
| NH:O. 
5.606 >1800 subl. 1800 | .00016% | ....... Ss.) a.,, alk) NHC) 1 
NBs, al 
Ve he es Ad or er ae ke O:0022" elenek sks d. a. 
Pee ct 138 subl. eer vasa. v. s. bz., acet.; s. al. 
eee —8H20, 125) ...-...... | 62.5 250100 55.6% al. 
3.9985 SOON we dil aaa nee i. ie s. a., NHsO8; i. al. 
3.04 ors 105) sh bee i. i. v. s. a., NHsOH, NHs 
] salts 
3.03 Br S140 i oeeell | Ee ee or i a v. s. a., NH:OH, NHs 
3.75 0163. eal ohne osc ek i, 1 v. . a., NHsOH, NHa 
sa 
D5 LOO sere caty ut orien. serene fal OBOE oc Lagi Miele Rect tc 55 s. alk. 
DBilet ee coke se 100 awe Leads! BEER 63 meat agai ASS 1 Ral le 5 Soe neon a Trt a 
DH GN Y (55 eet | Ae Sie Te | ee ae ee i. i. s. a., alk... NHsOH 
28 | 4.5513 >420 1100 eee coe | eee d. HeSOs ev. H3sP, HNO; 
viol. s. dil. a.; i. al. 
DO erties ne ee Se aes iam Pes eros tae as Bs. | ed llteSe fhe s. alk. 
CU Peeadgneasmans GXDiibuer bol 45-85 =>... cao ys > Fe eee Pierre <7 Ae ee 
Ble hws aus caren rarer | | eee oe | Mn oS aes OO yas Steet s.al. 
tc eae ee es me eae [Oa igre ea ot peters 8. a. 
33 | 3.9 L509 Me Pd sencreetye oa all hetseeects Ee. i fy Hae eee ated anes 
Br Rene oak | enriecnaee l. rd RE Eons otc a ire 2 
35 | 3.52 1437 Fe we eee 1S me a achat ke en arcs re 
BB dy a wcuaceeenns 130 reece | SR ee i. al., eth. 
37 | 3.745; (3.4) d. 740 86.580 80.8100 sl. s. al. 
38 | 2.07215 tr. 70 ES D7 2580- a Il Osa eracts eos ore 
39 | 1.97 . 39 —7H20, 280 | 96.52 | 663.619 |sl.s.al. 
40 | 4.087 185050atm. | subl. 1185 0006938 | ei a. a5 V. 8.2.5 1. AC. Be 
41 | 4.102% tre LO20 ents 00006538 | ....... v.S8. a 
42 | 3.98 L040 eee linens 1s. WhO) es S. a. 
(ey eer WSC ners ek Oe Reet 0.16 d. s. H2SO3; i. al, 
Aa Il yavern chars atcsuorsres |) oe, -aetORaeyCeoen tale Beaters a 2 00D eats. “|i cee eee ssecec cogs 
AB | Nerctsiaca aes tice Ila eras a cave ee ete bees 3 i i, S. a. 
46 | 6.3415; 5.5418 QS 3.50 2 Wa ee Srooanss i, is S. Qe 








PHYSICAL CONSTANTS OF 




















| 
i 
x > Mol. | Crystalline form, color and index 
No. Name Formula a prea scp 
Zine ) 
1] thiocyanate............| Zn(SCN)e.. .| 181.54) wh. powd......-. ee -,- eee 8 8 ae 
Zi (valerate: eabeete- a5. Zn(Css03) = 2H20.| 303.66) wh. glist. sc. or powd., disg. odor... 
Zine complexes: 
3 Tetramminezine per- | (Zn(NHs)s](ReOs)2.} 634.13] wh. cub. er_......-.....---------- 
rhenate 
4|  Tetrapyridinezinc Zn(C3HsN).SiF 6. . -| 523. 33) rhomb. wh... .¢ 2. ...--<=--=soeeeee 
fluosilicate / 
| Zireonium + co... :..--) abe oc... ees 91. 22) cub. sily. wh--gray . ------<---=5ece 
6| acetate, basice.........-} LOH. 285 36] wh. er... 209-. w= os kee ee eee 
2) Jpromide dic. -@. & ...- 5) eB: .. cca 3..: | 251.05) blk. powd., ign. in air...........--- 
8 ies wa oe Be 2. See | 330.97) bl.-blk. powd........-......--..2- 
9 rg De Ee i Zrbra.- Segoe 2. 5 410.88] wh. cr. powd., hyg...............- 
40) carters eer. reer sere eer oan eee | 103.23) hard gray metallic................. 
11 phase ROS et sd ZrCle. 22.1221) 162.13) blk ey re 
12 ye eee ae 7+ Sere Soe | 197. 59) Le Oe 
13 ee ee ee Tat: Meee = 233.05, wh. lost; ers; . ...... -.-.+<- =e 
14d euorntiee es 6. 283s s | Zea. eeteee.. 2 167. 22, her. coleGi.g.ss.<c: ---. 
15), hydroxideiicct >: .<..--. Tr OF a. : 2522 see | 159. 35, gelat. or wh. amor. powd.........-. 
461) podide. 2. 522i, AG PeORS 38 2 aa | 598.90] wh. or yel. or... .....---22.1.-41- 
: 
17| oxide, di- (baddeleyite).. | ZrOz............. | 123.22) col.-yel. or br., monocl., 2.13, 2.19, 
2.20 
18 “© (zirconia) Zh EP fie r= He) Fe eee = +2 
(Biz < 1%) 
19| phosphide....... ..... VaR eee eee | 153 26) grays 0 tee 
204 Weclenate:2 2) 2..." cs. =: | Zr(SeO:)2-4H2O....| 449.20) hex. transp. er..........-.-.-.-.-- 
21 petetion: (zircon, Ae e Mnee ere So 183.28 ee ol. -ted or var. color, 1.92-96, 
97-2.02 
| 147.34| steel-gray rhomb. lust. met 
.| 355.40] rhomb. col. or wh. cr. powd 
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INORGANIC COMPOUNDS (Continued) 

















Sp. gr. or Melting 
me density point, °C 
| CGS OCHA C Rea Ce eee 
2) WG 2S oc BOE ace > ae eee 
25 
3 | 3.608" Ne Bic essa 
4 | 2.197 batch avin pi 
5 | 6.4 1900 
|| Seen eee ae 
(Gis ee oe ater d.>350 
SIU tee na d. 350 
IN) Ge ae cancer volat. 
10s a eaten ss |e | 3532 
Fd ae eo ee | d.>350 
Pfs de See | d. 350— 
ZrCls 
13 | 2.80 | subl. 300 
14 | 4.43 subl. 
15 | 3.25 | 2FLO, 550 
Ts ey a ; See 
17| 5.49 / 2700 
18 | 5.71-3 | 2950-3000 
{ 
19 | 4.77= (ob Coe eae 
OLN 38 See nee —3H20, 100 
21 | 4.56 
APE RO ii a, cables 
Veh |g See Ene —3H20, 120 
SES Biee 8 ol ee ees: 
ot | ee rncece —H:0, 120 
7110 |) & Se ee —6H20, 150 
ei BAe Goren EID Oe eae 
Z|. 5 eC eae d. 
29 | 4.87 ign. in air 


Solubility in grams per 100 ml of 














ce aan s 
point, ° 0! ot m 
Gates water Alcohol, acids, ete. 
a. An es ls. ARNE sae aa NEO 
Fak EAR os | 2.62425 | s, ca. 2.5 al.; v. sl. s. eth. 
2 thiol toe | eeseece | sees es 0.1852 cone. NHsOH 
>2900 li, re s. HF, aq. reg.; sl. s.a 
tebe ee i sk gl Wino Ia [pare yraedes bo lag Wiel Oe 
bo d. ev. He this afc EE ENS CIC UII ec 
t halal teoe SS ev Ha itr saeel re ere 
ae ee d. ia a ee |S. al., eth. 
5100 TEA aly: iz iba Os Ae |S. a., dil. HF 
a ede ae djevaHai nee As i> th mene ree S| 2 
Leia (ditey. Eat petra rs. |) Sie tava te Nae 
HE Seen idto = «Pa see., L., eth., cone. HCl 
ZrOCl2 | 
| d. | 1.39 d. 1s HF: 7. a. 
ee | 0.02 Jou dee) | Se Geke ali ae 
Ered ncet £8 isa 5. d. al.; s. a., eth.; sl. s 
| | bz., CS2 
(4300) i. i. |S. H)S0:, HF 
© Caters ee i i. i | s. H»eSOu, HF 
: Sar ® i. | sie. 4.. | Obie dabonaetteb «Lye 
=4HO 80 gee | ean. isl s. al., cone. a. 
Bon acne i, Sepa. | dear agtreg valk. 
| 
ete cake | 1agssaren ree $e SHO coor gan bh 
fer | [aoe eee sul eone HBr 
—S8H20, 210 | s. d. s. al., eth.; sl. s. HCl 
Beh. ren A sl. s. dacs. |S.ialesisle gs) dul. HCl, dil: 
HNOs, oxal. a. 
Jie aoe). v.s ie vy. s. eth.; s. al. 

















PHYSICAL CONSTANTS OF 
Metailic salts of organic acids will be 











No. Rormule Mol. | Crystalline form, color and index 
, wt. of refraction 
Aluminum: 
1 Diethylaluminum Al(CyHi104)s. ... . . 504.45] wh. need. or pro... .. cose see aene 
malonate 
2| Triethylaluminum......| Al(C2Hs)s......... 114,15] col. liq., ign. in air, 1.48085... 02... 
3|  Triethylaluminum 4Al(C2Hs)s- 678.97] Cololig .n5:3:< <n cnocss . eee 
etherate 3(C2Hs)20 
4|  Trimethylaluminum. ...| Al(CHs3)s.......... 72.07| col. liq., ign. in air, 1.432!2......... 
5 Triphenylaluminum. . . .| Al(CsHs)s......... 258-97) who meed.........<2ascus eee 
Antimony: . 
6 Antimony ethoxide(ous) | Sb(C2HsO)s....... 256.94 
(triethyl antimonite) 
ie Pentamethylantimony. .| Sb(CHs)s......... 196.93 
8 Triethylantimony Sb(C2Hs)s......... 208.94 ta 
9 Trimethylantimony Sb(CHs)s......... 166.86 
10| Triphenylantimony, Sb(CeHs)s......... 353.06 
(triphenylstibine) 
Arsenic: 
11 Arsanilic acid (p) (p-am- | HsNCsHyAsO(OH)2| 217.04 
inophenylarsinie acid). . 
12} Arsenoacetic acid (AsCH2COOH)s. . .| 267.91 
13| Arsenobenzene CeHsAs:AsCeHs....| 304.02 
14 Cacod a oxide (dicacodyl| [(CHs)2As}2O...... 225.96] col. li 
oxide) 
15}  Cacodyl sulfide [(CHs)eAs}oS......| 242.02 
(dicacody! sulfide) 
16 Dimethylarsine (cacodyl | (CHs)2AsH.......- 105.99} col.liq., ign.in air... . 2 occ eee 
hydride) 
17| Dimethylarsinic acid As(CHs)20-OH. ...} 137.99] odorl., col. pr...............-2.002 
(eacodylic acid) 
18 Dimethyl bromarsine (CHs)2AsBr....... 184-89] vel Oil. coc cain on smiles Se 
(eacodyl bromide) : 
19| Dimethylchlorarsine (CHs)eAsCl.. ... .. 140.44] col. lig., infl.<.. ...... 5 eee 
(cacodyl chloride) 
20! Methylarsine CHsAsHe.... 502. . OV296) col Hay eck. ac os t.0cs so ee eee : 
21 Phenylarsonic acid CsHsAsOsHe...... 902.03] coli -Drs. (cocks si cea0c ce he eeeene 
(benzene arsonic acid) é 
22 Tetraethyldiarsine [(CeHs)eAs}o: .... 966.06) Oil. uc... 2a o. 3s 08 cee ee 
(ethyl cacodyl) 
23 Tetraethyldiarsyl ete oHs)s]2... 2... 266 06 WGcncninntniennnnen eee 
24} Tetramethyldiarsyl As(CHa)s}2. 2.2... 209.96 ate -yel. oily lia., highly poisonous... 
25 Triethylarsine (arsenic | As(C2H5)3......... {62°09 cols lig cccoc . dense nai 
triethyl) 
26 Trimethylarsine (arsenic | As(CH3)3... ....- 120.01) Gol. igs ccc cen cc. oes cee ee 
trimethyl) 
27|  Triphenylarsine (arsenic | As(CsHs)3......... 306.21] wh. need. or rhomb. pl., 1.613948... . 
triphenyl) : 
Beryllium: 
28 Di-n-butylberyllium ....| Be(C:Hs)2.... .| 123.25 
29 Diethylberyllium 67.14 
30 Dimethylberyllium 39.09} wh. 
31 Dipropylberyllium 95.19 
Bismuth: k i 
32] Methylbismuthine 226 05} lig. (exist. quest.)........-....++-- 
33.| Triethylbismuthine (bis- 296218) bigs. ve vse see <b a 0 ~ Sn eee 
muth triethyl) é 
34| Trimethylbismuthine Bi(CHs)s3..ccs es 254 10) HG. wesc scx<eecclenee ue ties Meee 


(bismuth trimethyl) 





METAL-ORGANIC COMPOUNDS 


found in the preceding section of the table. 













































Solubility in grams per 100 ml of 
No Sp. gr. or Melting Boiling . 
4 density point, °C point, °C Cold Hot aes 
See tee Alcohol, acids. ete. 
1 | 1.084100 es Se eae oe i tee ae s. org. solv. 
Aled eee. et. <—18 194 exp.;d. to 
Al(OH)s|+CeoHs | ......0-.5.0 0 5 
S| achat ahh to SOR RES re See 11216 (9.40 ping op eer ee d. al; s. bz., eth. 
AE es ez: - 130 d. to Al(O} H)s+CHs| s. eth. 
| Ge eee 198200) 20 3.228.232 iia Alias 75-3 d. al., chl., CCla; s. bz. 
a Ba? i aaa (i 3 ee 9511 0) ca del eens fae s. org. liqs. 
(6) dete Be eee SG=100 pee iulies cos fe PE TB are, Pek eee ee 
8 | 1.32416 <—29 159.5 i. i. s. al., eth 
(Likes bs 1 Lec ie eg ee 0.6 sl. s. sl. s s. eth.; i. al. 
10 | 1.434325 50, (46-53) | >220!; i it, s. org. solv.; sl. s. al. 
(1.4998) 3607 
1 See POP ree ete Geom nt eas: s. eth., MeOH; sl. s. al., 
acet.; i. bz., chl. 
2! | ae aac 260d QO5ie ase se eeces ib s. pyr., alks., alk. carb; i. 
al., eth., chl. 
Lf] (8 Aa ee WNiraspe Bit Prissanasks: Tc et Use ae s. bz., chl., CSo; sl. s. al.; 
i. eth. 
14 | 1.48615 —25 149-51 alsi5ieupe oeoreas s. al., eth. 
5159) eS ae rien RRS IS 211 alga) Seulen geass s. al., eth. 
URI a © 5 ae | ee B56 El eee uh ner ae tant s. al., eth., chl., bz., CS 
Bah betsete.claie secret OD ala ce ces 82.922 v.8. s. al.; i. eth. 
UG Ree erin ce. Hac apeleieaiee SE Eo | Nae ere on) eee Caen |G SOE na feet canper een Sea 
19} >1 <—45 106:5-107;) sits Se. beast vy. s. al.; i. eth. 
(109) 
PAN ae a poe et (eae ene 2 0.00085. beac. 4-5 s. al., eth. 
21 | 1.760 THS-O2ds "| ease ses 3.363 31.6% 18.476 95% al. 
ea Weep secrete fetctsiseate ra ba ey everow oles os 185-90 ee ee eee a s. al., eth. 
CN A i Neves a anda 186 TAP Ca rslllee ree s. al., eth. 
2411.15 —6 170 sl. s. s. al., eth. 
PONE ABZ = DN | saeteie tere 140736 eee” Se ae Bele a ea ceria ema 
PAH fe D7 SY (peer 70 Lane wel leat s. eth. 
27 | 1.222548 60-60.5 (57) | >360 (In ieee Ose ae Se y.s. eth., bz.; sl. s. cold. al. 
CO2) 
170% d. d. 
110% d. to C2Hs| eee 2. 
subl. 200 do t0;G He tee or 
VF ETD ell GA Rete Sree | eee eee 












s. al., eth. 
s. al., eth. 


3. al., eth. 


PHYSICAL CONSTANTS OF 






































No Name Bormila Mol. Crystalline form, color and index 
wt. of refraction 
Bismuth: 
1 Triphenylbismuthine Bi(@sH6)3.4....060 440 :30) monoel’. ... ..:)sse- 22 oe oe 
(bismuth triphenyl) 
Boron: 
2 are sees acid | (NH2CsH4)B(OH)2 | 186.95] wh. hex. pl....................... 
3 hoeor acid (n)..... (Csi) B(OH Jo. ee. || ll beOSiicolatlasss) a5 eee eee 
4 Anisylboric acids, 0,m,p | CH3O0CsHsB(OH)2 | 151.96] wh.cr........................... 
(methoxyphenylhorie 
acids) 
5 Borine carbonyl........ BEG COM eee 4185! colevunst.. gas-ape os see ee eee 
6 Butylboric acid (n)..... CsH9B(OH)2...... 1OL 95 |ceOl. sere... -.)..6 0} nce eee 
7 Butylboric acid (tert). . .}| CaHaB(OH)2....... 10195 fwhe or. taviecra: ts cee eee 
8 Diethoxyboron chloride .} (C2HsO0)2BCl...... 186 40ieol. liq, 5... 0.) oceoe le eee 
9 Diisoamyloxyboron (CsHnO)2BCI S| 188kb6lecolelign has. 99.) 05. 0) Cee eee 
chloride 
10 Dimethoxyborine....... (CH30)2BH....... 73.90) eolhq., unst:.:: 22.0. 62 ee 
11 Dimethoryboron, chlo- | (CH30)2BCl....... 108 S5lCcollig’ .c-hyee tcc nce oe 
ride 
12 Dimethylborie acid (di- | (CH3)2BOH....... S590) Colseat te 4p. fe. 3ist.< <1. 
methylhydroxyborine) 
13] Dimethylboricanhydride} (CH3)2BOB(CHs)s.| 97. 
14 Dimethylborine tri- (CH3)sNBH(CHs)2 | 101. 
methylammine 
15 Dimethylboron bromide | (CH3)2BBr........| 120. 
16 Dimethylboron iodide...} (CH3)sBI......... 167. 
17 Dimethyldiborane (1,1) | B2Hu(CHs)o....... Sor 
unsym.) 
18 Dimethyldiborane (1,2) | BoHs(CHs)2...... . 55. 
sym. 
19 Dimethyltriborine _ tri- | (CH3)2BsN3Ha..... LOS: SO col hay.n.... eaten sen eee 
amine (B) 
20 Dimethyltriborine tri- (CH3)2BsN3Ha..... LOSE SO col. Ney snc aticece & ee eee 
amine (V) 
21 Dimethyltriborine tri- (CH3)2BsN3Ha..... LO8359) Gols igh sasaact neetsce. ete eae 
amine (N-B) 
22 Diphenylborie acid (CeHs)2BOH......: 182).03|"col radiatingen....-..... 45k ake 
(diphenylhydroxy- 
borine) 
23 Diphenylboron bromide.} (CsHs)sBBr........ 
24| Diphenylboron chloride.| (CsHs)2BCl........ 
25 Vig sowibese anhy- (C7H7)2BOB(C;Hz) » 
ride 
26 Ethoxyboron dichloride.| CoH;0BCl....... . 
27| Ethyl boric acid........ (C2Hs)B(OH)s..... 
23 Furanylborie acid (8)...| (CsH30)B(OH)>. . . 
29 Hexylboric acid (n)..... CeHi3sB(OH)2...... 
30 Isobutylboric acid...... 9B(OH)s....... 
31 Methoxyboron dichloride] CH;OBClo........ 
32 Methoxyboron difluoride] CH;0BF»2 
33  Methylboric acid....... CH3B(OH):....... OO Svlbwh.. DL. Apts tienes ccm eee 
34 Methylborine trimethyl- | (CHs)sNBH2CH;..| 86.98] col. liq........................... 
ammine 
35|  Methyldiborane........ BsHs@H3 see. eh Alsiliicol. very: unst. gas-........ ee aoe 
36 Methyltriborine tri- CH3BsN3Hs....... 94. S6|ucols Lig. s:cyscah spt: tcee 
amine (B) 
ee es BE Ss Se se ee ee ee 


METAL-ORGANIC COMPOUNDS (Continued) 











| 
Sp. gr. or Melting | 

ne: density point, °C | 

1} 1.585 78 

24) |. Bodo ReR RE ASee d. 

al Saaaeant eae 93-4, d 

il | ate é 

St | eee aces —137.0 

CO ced cReen eae nape eae 92-4 

7 

8 

9 
LOM Ges See —130.6 
Pee —87.5 
|! i are aR Ae | har eae ee 
LRA! Oe eae aetre —37.3 

Alba +5 Ae ee —18.0 
U0 || Oo —123.4 
Gime ee —110.7 
ENA Yee Se ee —150.2 
Lo Se See aeee —125 
GAN |* Ci k Sane —48 
PAL a5 OS een eam Crore 
PAE 2 Sees (OSes Be ane 
210 el = a re 264-67 
73| | ecece) RC 25 
pi s|| a4 en ad ee eee 
7T Wl) iiss ee 78 
PIE scot SPORE RR haw Mean 
¥b| (RAS SE ESE subl. 40 
0) 0 Se eieticent aie wraty 110 d. 
OD | eee ee ee ee 88-90, d 
OU Wenetine ac wae 106-12, d 
See see —15 
S75 1 Me 8 Ce nee eee 
1.35476.5 

Douenaee dese = se d. 
Be be eee ees 0.8 
OD emetic ccs vee lesoereneae 
Nic kectte Ad lala 








| 
Boiling 


point, °C | 


d. 
112.3 
110-15" 


25.9 
74.7 


036 


43 
d. 172 


22 

65 
—2.6 
4.9 
107 
108 
124 


215-35" 


d. 

177 

—80; d. 
appr. —20 

87 





Solubility in grams per 100 ml of 








nied sto Alcohol, acids, ete. 

pA crea Seb ict eeeth Ee v. s. chl.; s. eth., acet.; sl. 
s. al. 

slSi arate o-. s. al.; sl. s. eth. 

8. s. s. eth., dichloroethane 

| sy stare) | sve Ss Ee s. al., eth., bz. 

d. Cen algae ere mre fee 

Be s. v. s. al., eth., chl., acet., 
acet. a. and esters; sl. s. 
bz., CCl, pet. eth, 

Speer Melt eeica ys s. eth. 

d. Oye hema ieee’ aii oe Sees 

d. Golae el hee aber douse ha 

d. Catee | ot cee ie Oe oe i 

d. Copan Lift center Cece AE 

VetSew we [Pi ctisis tmvand bal eA cciets Vaceieees cid ee 

hyd. yds > Lieb Seer, eee 

d. d. s. eth. 

d. Gorye))  ihngiencctiananenecr re 

d. (seal teal ew hyentento RE Aco aan 

d. Or A I eee ae hie met 

d. CON | Saree eet ge Spe 

hyd. yd) Ween tog parler 

hyd. bydiy |p |eoetins ee ae tree ae 

hyd. hyd. OO te ee Ae ee 

i he | s. eth., al., pet. eth. 

d. d. s. bz. 

d. d. s. bz., pet. eth. 

SE nade | ot, ey i s. al., eth., bz. 

d. CeO ely Calf Seats Seana Spa ete See 

5 7 s. al., eth 

Sao ee ale coer in: y. s. eth., al., acet.; sl.s 
bz., tol. 

eerie ic) aaa ae s. eth. 

Se aera gece s. eth., dichloroethane 

d. dee A) oa |ieekorcerscateners seats acaer 2 ee 

d. aa |Search ene 

al ss: tee |) Rati s. al., eth 

d. d. s. eth. 

d. Co tert ay ian bare Sar i 9 os, 5 Sega a 

hyd. hy Gy. to [bce Monee ress Bs 
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PHYSICAL CONSTANTS OF 





jot 


“10 OTH On 


be 
Oo 0 #7 


bo 


bet 
oo 


14 














Mol. Crystalline form, color and index 
Name Formula wt. of refraction 
Boron: L 
Methyltmborine tri- CH3B3NsHs....... 94 5G) eal. liq... . 0.5 os. ¥en aaa 
amine (NV) 
Nitrophenylboric acids | NO»CsH:B(OH)2...| 166.94! yel. need. or pr.................-- 
0, m, D 
Phenylboron dibromide.}| CsHsBBre........ . 247 275) colser 2s... ocenn cc ek ee 
Phenyiboron dichloride. .| CeHsBCle..- . . - . <} 158. 83heal liq... .... (ach... o 0c ne a 
coun tri-a-naphthyl | NazB(CioHz)3...._- 438 .28} bl. er. (purple in dil. soln.) ........- 
mde 

Tetramethoxydiborine. .} (CH30)sBe........ 145:78) eal. iqs .o3c2.s5< <<a 5 eee 

Serra ee B2H2(CHs3)s. .. .. - 83 79} col. ig. i503 ca cde scs cee 
1,1,2,2) 

Tetramethyltriborine (GH3)aBeNsHe- 2. .| 186264)oel: lig... 222.4 kc ee 
triamme (N-B-B’B’”). . | 

Thiophenylborie acid (@) | (CsH3S)B(OH)2.. .| 127.96} col. star-formed need............-- 
(“thienylboric” acid) 

Tribenzylborine........ B(CsHsCHe)3......| 284.20) prismatie-need. or col. oily liq. ....- 

Tn-n-butylborine. ...... B(CsHs)s. .. 2.2... - 182. 16)'col: mobile liq. 5.20... 0 sow 

Tri-fer?-butylborine. .... B(C2Bs)s.....2...- 182-16}eol mobile lig: -....<.2..0 cen 

Tri-n-butyltriborine tm- | (CsH»)3B303....... 251 SS8Olicol hg. .....ccciccen cose eee 
oxane (n-butyl boron 

oxide) 

Tri-tert-butyltriborine (CxHy)sB3Os. ... .- 251 SO0fieol. Liq. 2. 2s ost cece ee 
trioxane (tert-butyl | 

boric oxide) | 

Trichloroborine di- (CH3)20BCl3...... 163.26) cols cee occ otis Sore 
methyletherate 

Tnichloroborme tri- (CH3)sNBCls 176.30) ealser. Fo Sook so ce ee 
methylammine 

Tricyelohexylborine B(CeHa)s......- .| 260.27) col. interlocking cr...............- 
(boron tricyclohexyl) 

Triethyl borate (tri- B(OCLH:)s)- 7 2 946.00f cols hgq., 1388......... 2: eee 
ethoxyborine) 

Triethylboron (triethyl- | B(C2Hs)s........ 9800} col. iq. 2225. 04 cc eee 
borine) | 

Tri-n-hexyltriborine tri- } (CsHis)sB303 335.961 col. liq, 1.49238. - |... <2 eae 
oxane (hexylboric oxide) 

Triisoamyl borate (éri- | B(OCsHi)s....... 272. 24hes 14aot oe)... 8. 2 ee 
isoamyloxyborine) 

Triisoamylborine....... B(@sE)3.. 2... - - 224. 24| col. mobile liq., 1.4320772-5......... 

Tri-p-anisylborine. ._... B(CH;0CsH,)s 33% 20} wh: need. 223")... ....05casee een 

Triisobuty! borate (tr-| B(OC:Hs)s.......- 230.16 ees 1.408. . 22020345 
isobutoxyborine) 

Trisobutylborie. .....- B(CaHo)s.......--- 182.16) col., mobile liq., 1.4188222-8._._. Re 

Trimethylammmoborine | (CH;)sNBHs. ..... 72 96) col. hex., columns or need........ . 

Trimethyl borate (tr-} B(OCHs)3......... 103: 9a}-col.liq...222.2~. 23 eee 
methoxyborine) 

Trimethylboron (iri- B(CHa)s2 2-4. oee 55-03} col. gas. oo. 2 =: eee 
methylborine) 

eee eae oe (1,1, | BeHs(CHs)s. ..... - GO 57a col. lig. ees. a2 3550 eee 

Teimethy|triborine tri- | (CHs)sBsNsHs.... | 122.61] col. er. or liq..............0.. 0.0 -- 
amine (B) 

Trimethyltriborine tri- | (CHs)sBsNsHs..... 122: 61 col. lig.c<.13352-.352035sne eee 
amine (NV) 

Trimethyltriborine tri- | (CHs)sBsNsH3... .| 122.61) col. liq................2-202-- es 
amine (N-B-8’) 

Tnmethyl triborine tri- | (CH3)sBsO3. ......| 125.56] col. mobile liq...... .22.222.2.205 


oxane (methylborie an- 
hydride or anide) 





z 


METAL-ORGANIC COMPOUNDS (Continued) 





/ | 


Sp. gr. or 
No.| density 








acess | + sates 
2 d. 
3 34 
4 0 
5 a 
(i, | eee eae —24 
il E-Ae = eee —72.5 
(Lh)? Soe ea he se 
[i 2 RR? 134 
i SER cc, 47 
SED eS Sees. | £2. ek. 
ION bo eee as 
temp. 
cD = A en ee ae 
SAR xascc a 90s - 20 
19) |) oe eee eee d. 76 
C3 ee or 243 
140 | ee 100 
18 | 0.8746; | ....... 
0.864%-5 
19 | 0.69614 —92.9 
2ONDS8I6 | Be eure 
2M ORT2R Na teers 
POLO of mame WS we dyer 
DB Pac sacicias.25% 128 
PANO eee cca 
2 Oren mee ae ihiosce ee 
AN arena piers a'eieis 94 
27 | 0.915; 0.9205%-3 | —29 
28 | 1.9108 g/l, —161.5 
0.62571 
DOME Hhe.doers state —123 
30 31.5 
BAM TAs Ag erin at femeeie rs 
Bo [Foe stan 
59] (caer pesca —37 





Melting 
point, °C 


| Boiling 
| point, °C 
1 


7112 
154” 





66-85 


19415 
117.4, (120) 
Qiz5 

178 -82% 
255 

119% 
212 

188. 862 


or 





Solubility in grams per 100 ml of 


Cold 
water 


hyd. 


sl. s. 


ee pep 


hyd. 


hyd. 


hyd. 


ear 


y. sl. s. 


hyd. 
hyd. 
hyd. 
hyd. 


or 





Hot 
water 


hyd. 
hyd. 
hyd. 
hyd. 


Alcohol, acids. etc. 


s. al., eth. 
s. bz. 


bz. 
. eth.; sl. gs. lgr. 


a 


s. eth., al., acet., bz., CCls 


.s. al., bz.; sl. s. eth. 
. 8. eth., al. 


s. eth. 


<< 


y. s. eth. 


s. eth. 





PHYSICAL CONSTANTS OF 


Crystalline form, color and index 
of refraction 








No. Name Formula pias 
Boron: 
1 Tri-8-naphthyl borate...| B(C10H70)3....... 440,29 
D Tri-a-naphthylborine. . . | B(CioH7z)3......... 392.29 
3 Triphenyl borate (tri- | (CsHsO)sB........ 
phenoxy borine) 
4|  Triphenylborine ammine*} (CsHs) sBNHs eae brs 
5 Triphenylboron........ B(CeHs)s. . 
6 Tripropyl borate (tri- B(OC3Hz)s. . ae A 
propoxy boron) 
7 Tri-n-propylborine...... B(CsHz)s..........| 140.08 
8|  Tri-sec-propylborine. ...| B(C3H7)3.......... 140.08 
9 Tri-p-tolylborine....... B(CH3Cc6H4)3...... 284.20 
10 Tri-p-xylylborine....... B(CH3CsH3CHs)3..| 326.28 
Cadmium: 
11 Dibuty!cadmium....... Cd(C4Ho)2....:.... 226.64 
12 Diethyleadmium....... Cd(CeHs)o........ 170.53 
13 Diisoamylcadmium.... . Cd(CsHi1)2........ 254.69 
14 Diisobutyleadmium..... Cd(C4Ho)2........ 226.64 
15 Dimethylcadmium...... Cd(WHs)2). te 142.48 
16| Dipropyleadmium...... Cd(Cely)2... o.29-- 198.58 
Calcium: 
17 Dianilinecalcium....... Ca(NHCeHs)e..... 224.31 
18} Ethylcalcium iodide....} C2HsCal.......... 196.06 
19 Gen acim Pe Sox -| (CHsNHCOO)Ca .| 113.18 
obalt 
20 Bis-dimethylglyoxime HON: oe 361.09 
cobalto chloride NOH-C 
HON: CCH;CCH:: 
NOCls 
21 Cobalt(ous) hexa- CoCloCsHi2Ng.... . 270.04 
methylenetetramine 
22 Cobalt(ous) hydroxy- Co(CioHs03)2...... 405.22 
quinone 
Copper 
93 diazoaminobenzene(ous) | CuNs(CeHs)2...... 259.80 
Gallium: 
24 Dimethylgallium amide.} Ga(CHs3)2NHo.... . 115.81 
25 Dimethylgallium chlo- | Ga(CH3)2Cl-NH3 152.28 
ride monammine 
26 Dimethylgallium chlo- | Ga(CHs3)2Cl-2NH3.| 169.31 
ride diammine _ 
27 Meshyigallivm dichlo- | Ga(CHs)Cle.......| 155.67 
ride 
28 Methylgallium dichlo- | Ga(CH3)Cle-NHs. .| 172.70 
ride monammine 
29 Methylgallium dichloride! Ga(CHs)Cl2-5NH; | 240.83 
pentammine 
30] Triethylgallium........ Ga(@sHs)3.5caen-4 156.90 
31 Triethylgallium monam- | Ga(C2Hs)3‘NH3....| 173.93 
mine 
32 Triethylgallium mono- | Ga(C2Hs)s- 231.02 
etherate (CoHs)2 
33 Trimethylgallium....... Ga(CHs)s......... 114.82 
34 Trimethylgallium mon- | Ga(CHs)3-NH3 131.86 
ammine 
35 Trimethylgallium mono- | Ga(CH3)s:(C2Hs)20| 188.94 
etherate 








col. leaflets: > .,..3.10. .. stn eee 
Gol. need . 55.2258). .2en oe . 





col., 
col. mobile liq 


mobile liq., 1.4135222-8 


separate, Wh. Gis 0% <i eee 
col. bushed need 


col. 


col. 


col. 
wh. 


col. 





* This compound is the prototype of numerous stable complex compounds formed from organic 
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METAL-ORGANIC COMPOUNDS (Continued) 





No. 








Solubility in grams per 100 ml of 

















BP. gr. or Melting, goes 
ensity point, ° point, ° Cold Hot ‘ 
water ater Alcohol, acids, etc. 
115) By Bae pS 288.2. ot Cha Pi Ae | oe s. bz. 
203 d. 1 ee ies | eee sl. s. eth., al.; v. s. bz., 
CCl, chl., CS2 
Scuaeen eee ca. 35 >360 d. Faye eoa (hee eth., Bat 
ae d. 216 d. SVEN bs: lls talusl Matias 
Sot een 136 20318 d. 5. os. gdaidsiall. sesyi bas 
High O:86735" + RS es Le Pall EO eee) | Ce ee [ere ee 
0.725305 «|. , eee 156, 602 "kM OP DME» || eae s. eth. 
Hen oo SAE | cies cecv oer en 148-54, he an dee + «(if Sebi 
33-512 
a0 coe Capea 175 23312 ii 5.3. ole Wiese bess isleis:ieth. 
Ao nee 147 2212 i rep Seallevns: he batyw chla CCHS sl. 
s. eth. 

1.305695 —48 103.5123 d. ds] | | ghee Seweswter Bs. 
1.656418-1 —21 64 d. GS) loi letetricest cf!h.. ba. 
1.221019 —115 UP UEs Bee el Oe Pe Ree oo eaten ea 
1.269318 —37 90.520 d. St) Heit eahys 2...) BE 
1.984617-9 —4.5 105.5758 d. doo} |) ether: Se ere Pec 
1.420117-6 —83 8421-5 d. GST) -— Pilea eet. 21 














55.7 + .2782 
subl. vac. 


99 

















sl. ss 


v. s. NH3; s. eth. 
vy. s. NH3; i. eth. 
vy. s. eth. 


i. eth. 


s. eth. 


s. eth., NHs 
s. eth., NHs3; i. pet. eth. 


s, NHs, eth. 





amines and tri-aryl-borines. 


on 
or 
a 


No. 


O'— 100) SE. Gr Om Re 9 


10 
11 
12 
13 
14 


15 
16 


17 
18 
19 


2¢ 
21 


22 
23 
24 
25 
26 
27 
28 
29 





Name 


Germanium: 
Amyltriphenylger- 
manium (7) 
Benzyltriphenylger- 
manium 


Bis-acetylacetone 
germanium dibromide 
Bis-acetylacetone 
germanium dichloride 
Bis-(5-oxy-2, 8 dithio 
octane) germanium 
Bis-propionylacetone 
germanium dichloride 
Bis-tribenzyl germanyl 
sulfide 
Bis-tribiphenylyl 
germanyl sulfide 
Bis-trichlorogermanyl 
methane 
Bis-tricyclohexylger- 
manium disuliide 
Bis-triethylgermanyl 
sulfide 
Bis-triphenylgermanyl 
sulfide 
Bis-tri-tolylgermanyl 
sulfide 
Butyltriphenylger- 
manium (7) 


Cyclopentamethylene 
germanium dichloride 

Diethyleyclopenta- 
methylenegermanium 


(1,1) 
Diethyldiphenylger- 
manium 
Diethylgermanium 
bromide 
Diethylgermanium 
chloride 


Diethylgermanium imine 


Diethylgermanium 
iodide 

Diethylgermanium 
oxide(a) 

Dicthylgcrmanium 
oxide(8) 


Diphenylgermanium., .. . 


Diphenylgermanium di- 
bromide 
Diphenylgermanium di- 
chloride 
Diphenylgermanium di- 
fluoride 
Diphenyl-sec-propyl- 
germanium bromide 


Di-p-tolylgermanium di- 


bromide 








PHYSICAL CONSTANTS OF 














Formula pe: Sd sel deters: and index 
Ge(@sHin) (CeHs)3: 19375204 icolespleeeee tee eee 
Ge(CH2CsHs) 395. 03i(col piis. i octane, «>. <oodnee eter 

(CoHs)s 
[CH(CCH30)s]2 430.65) col. micr. cr’). .. ....s 
[GH(COHSO):) 341078) C0. pias spac. onthe eee eee 
[SCILOH,). O]2Ge..| 345.05] col. er....5. . 2... 
[CHC2(C2Hs) 3809478] Wh CLs DO Wdlaeriscers selene eee 
aOR eo. =  MZENO2 Meoliverss0. Be lia. a ase e ee eee 
[(CeHs-CcsH4)sGe]oS |1096. 42) col.er................-. «-.t4 ee 
CH2(GeCls)2....... SCLIOT Kool. liq. Ae. o.. cn occ ee ee 
[(CoHi1)sGeJoS2.... (OSv21 col. er. 228 bance aoe ; 
((C2Hs)sGe}oS...... Sb1762|\col., oily lig’ 2... ,...4.2 >see 
[(CeHs)sGe]oS...... (639. 86l.colser.. 3.8 do sas ce oe 
[(CeH4CHs)sGeleS. .|' 724.02) colo cr......4..622:-0+1200e8 
Ge(@iHs)(CeHe)s: + -66101l col. meed..-.— 4... 104.400 
(CH2)sGeCle..... 213.65) col. liq. . 
(CH2)sGe(C2Hs)s...| 200.85} col. liq. . 
Ge(C2Hs)2(CeHs)2..| 284.92] col. liq.......... 2.22.26 eeeueee 
(CoHs)2GeBro...... 290 .5b)'eol. lid) -Bis. acer soos meee 
(GoHs) CeCe e)| (201 164 vcollians ee = ees eae eee 
(C2Hs)2GeNH..... 14574) C0). liq)... Bees <) ctie? eater 
(CoHs5)2Gele......- 384.56) Gol. Lig. 15 tae stwacses sass amie 
[(C2Hs)2GeO]z..... 146.72z| stable wh. amor. solid .... 
[(C2Hs)2GeO]s.... 440. 16\unst. col. liq. .c<.2- acriecitelenteens 
[(CeHs)2Ge]a....... 909.20] whe: ens... fo otset sc ele oa eee 
(CeHs)2GeBro...... 886268) (Col. Mid... osceccnier apo etn nem 
(CsHs) 2GeCle...... 297 STAN COl MG wa sa ceeuieineen SN ROEDER 
(CcHs)2GeF2....... 264580)‘tol. lid + 24-e..2..n1) 407 cee eee 
(CsHs)2(CsH7)GeBr)| 349.80) col. lig...-.......-.--.-+. . hae 
(CH3CeH4)2GeBre..| 414.69} lt. yel.liq. ............ ....2 -. 


i 
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METAL-ORGANIC COMPOUNDS (Continued) 





Sp. gr. or 
density 











Melting 
point, °C 


42-3 
82.5-3.5 


226 

240 d. 
159.0-.5 
128-9 








Boiling 
point, °C 


55-60" 
5213 


316 
202 
175 


1009.01 
252 


215-5018 
230-3318 




















Solubility in grams per 100 ml of 
Cold Hot ‘ 
water caten Alcohol, acids, etc. 
i. ity v. s. bz., pet. eth.; sl. s. 
me. al. 
is i. v. s. bz., pet. eth., chl.; 
sl. s. isopropyl al.; i. 
me. al. 
Fea eet |b eae ee sl. s. h. acetyl acet.; i. org. 
solv. 
gene URAL I. sl. s. org. solv. 
Se eel hor Oe s. bz., abs. al. 
pares) | as s. ¢. chl.; i. pet. eth. 
A SAN s. al., me. al. bz.; i. alk, 
ie? LEN PN de s. org. solv.; i. alk. 
hyd. hyd. s. org. solv. 
OSS Passi Reha 3... s. abs. al. 
PRR LAA RAY, °. s. org. solv.; i. alk. 
HPA ON ed? 2 s. org. solv.; i. alk. 
pee F283 s. org. soly.; i. alk. 
i. ie v. s. pet. eth., bz., chl., 
eth.; sl. s. isopropyl al.; 
i, me. al. 
re i. vy. 8. org. solv. 
d. d. liq. NH3; s. org. solv. 
d. d. d. liq. NH3; s. org. solv. 
dratvjiv dat” d. liq. NH; s. org. solv. 
6 i. i. org. solv., liq. NHs 
i. i, s. org. solv.; i. lig. NH3 
i. Te sl. s. bz., tol., chl.; i. pet. 
eth. 
hyd. hyd. s. org. solv. 
hyd. hyd. 8. org. solv. 
hyd. hyd. s. org. solv. 
hyd. hyd. s. org. solv. 











PHYSICAL CONSTANTS OF 





No. 


co ON DOD Oe BW De 


ed ee 
ao oro DO KF OC 


[olan 
cont 


26 
27 


28 
29 
30 
31 
32 


Name 


Formula 








Germanium: 
Di-p-tolylphenylger- 
manium bromide 
Di-triphenylgermanyl 
methane 
Ethyl-tris-p-biphenylyl- 
germanium 


Ethylgermanium oxide. . 


Ethylgermanium tri- 
bromide 
Ethylgermanium tri- 
chloride 
Ethylgermanium tri- 
fluoride 
Ethylgermanium tri- 


iodide 
Ethylphenyldi-p-tolyl- 
germanium 
Ethyl-sec-propyldi- 
phenylgermanium 
Ethyltribenzylger- 
manium 
Ethyltriphenylger- 
manium 


Hexabenzyldigermane.. . 
Hexaethyldigermane... 
Hexaphenyldigermane.. . 


Hexaphenyldigermane 
(tribenzene) 


Hexa-p-tolyldigermane. . 


Methyltriphenylger- 
manium 


Octaphenyltrigermane.. .| ( 


Phenylethyl-sec-propyl- 
germanium bromide 
Phenylgermanium tri- 
bromide 
Phenylgermanium tri- 
chloride 
Phenylgermanium tri- 


iodide 
Phenyltri-p-tolylger- 
manium 
Propyltriphenylger- 
manium (n) 


Tetra-i-amylgermanium 


Tetra-n-amylthioger- 
manium 

Tetraanhydro-tetrakis- 
diphenylgermanediol 
(cyclo) 


Tetrabenzylgermanium.. 


Tetra-p-biphenylylger- 
manium 

Tetra-p-bromophenyl- 
thiogermanium 


Tetra-n-butylgermanium 








(CGH Je (CsHs) 
[(CoEy) sCeleCH, ais 
Ge(CoHs)(CeH:- 
‘sHs)3 
(C2HsGeO)20...... 
(C2Hs)GeBrs...... 
CoHsGeCls........ 
CeHsGeFs......... 
C2HsGels......... 
Ge(C2Hs)(CeHs) 
CsHsCHs3)2 
Ge(C2Hs) (C3H7) 
(CsHs)2 
CeCe 
Ge(CzHs)(CrHs)s... 
(CsHsCH2)sGe2 
Vee ees ad 
[(CsHs)aGele. . 
[(CeHs)sGe]2-3CsHs 
(CH3CsHs)sGeo.. . . 
Ge(CHs)(CsHs)3.. . 


CcHs)sGes........ 
(CEL) (C2Hs)[CH 

(CH3)2]GeBr 
(CsHs)GeBr3...... 
(CeHs)GeCls....... 
CeHsGels......... 
Ge(CeHs) (Css 

CH. 


3)3 
Ge(C3H7)(CsHs)3.. . 


Ge(CsHi1)4 ee ae 
Ge[S(CH2)4CHs]s.. . 


[Ge(CsHs)20]s..... 
Ge(CH2CeHs)s..... 
Ge(CeHsCeHs)s.... 
Ge(SCsHuBr)s..... 
Ge(CiHo)a5--. ces 


Mol. 
wt. 


411.8 
621. 
561. 


251. 
341. 


208. 
158. 
482. 
361. 
298. 
375. 
332. 
691. 
319. 
607. 
842. 


691. 
318. 


80 


834. 
301.76 


389.45 
256.07 
530.46 
423.08 
346.99 


60 








357. 
485. 


971. 


16 
40 


20 
437.11 
685.37 
824.87 
301.05 





Crystalline form, color and index 


col. 


of refraction 


1) a 3 ee PN eis cio 2 


Ie. cols prey a-tans- ce ee 3 


col. 


wh. 
col. 


col. 


col. li 


col. 


col. 


. Cr 


Olly hid. .45 721i eee eee 
lig?) 1.5336257), eee 


monocl. pr. & cubes......... .-..- 





METAL-ORGANIC COMPOUNDS (Continued) 
Solubility in grams per 100 ml of 


No. f. gr. or Melting Boiling 
ensity point, °C point, °C 
| 
(| he 119 eee: 
| 
()|| oie 132-33 | eee 
| 
|i) SRE ee aes 154-6 | cee 
| eee >300 jd. 
=: | | Se ee a <—33 ! 20078 
| a aes <—33 / 144762 
(jj| Men ee —16.5to | 11270 
—15.5 
6 SLSR: A008 —25 to 281755, 
—15 d.>350 
) Cee Ca | SSA SS 
(| eS 175-90 Sees 
1 ae 56-7 | 
io) 780=5.% — alt We wey. 
Tl eee 189-4:04 4} ieee 2. 
Tien so. <—60 26575 
4 re 210 aed! Vi ee BEF A. 
11) Spe Al ae dy CH eee 
At ee eer ae 7 ie eh eee 
14) Re seine ee Fess We Be ai ct 
10 leew. onee-t « DAT Coke allen abe 
7:11) ice aie reali lai eee Oe 130-5% 
at ee AE a ee 120-212 
BON Meee cr es eee 105-62 
a ta rete HO Ng Bar ial Ne ay eee 
7 ar ad i al 19 OOPS nS Pe 
ii ack S60 25e eee 2 
26 0.91475 Fs eee 163-4 
Bat 10G07 wae plies terete 240-174 
Ff Ee Re 0. Re capil ok ER 
Gi yee Ae 107-8 Ue rea b 
S01) ee eo a PI ag) ee ee 
cy 9 Dees eee 196.0-5 || Seb Aes... 
BON es Men ee 178-397? 





Cold 
water 





Hot 
water 


te eeeee 


eeesace 


| Alcohol, acids, ete. 





s. bz., eth., pet. eth., 
| chi; i. lig. NH, al. 
! 


s. HCl, al.; i. pet. eth. 
d. liq. NH3; s. bz., eth. 


d. liq. NH; s. bz., eth. 
| d. lig. NH; s. bz., eth. 
d. liq. NH3; s. bz., eth. 


| gs. eth., pet. eth., bz., chi. 
acet.; i. meth. al. 


s. glace. acet. a. 

s. bz., eth. 

sl. s. hb. bz., h. ehbl.; i. lig. 
= 


d. liq. NHz; s. org. solv. 
d. liq. NH3; s. org. solv. 


d. liq. NH; s. glac. acet. 
a.; org. solv. 


s. org. solv. 

y. s. chl., bz., pet. eth.; 
sl. s. isopropyl al.; i. meth. 
al., liq. NH 

s. bz., abs. al. 


PHYSICAL CONSTANTS OF 











Mol. Crystalline form, color and index 
No. Name Ones wt. of refraction 
Germanium: 
1 Tetra-p-tert-butylphenyl- Ge[SCsHsC(CHs)3]s| 733.66] col. tetrag Qi bec socounn eee 
thiogermanium 
2} Tetra-n-butylthioger- Ge[S(CH2)sCHs]s...| 429.29} lig., 1.5439, 
manium 2 
3 Tetra-sec-butylthio- Ge[SCH(CH3) 429) 291g 57 1.549725 19 
germanium 2H5)]4 
4 Tetra-tert-butylthio- Ge[SC(CHs)s}4..... 161.77) tetrag. columns...... ........... 
germanium 1 
5 Tetracetylthioger- Ge[SCH2(CH»)14 1102855 iwhocraeeese eee 
manium CHs]s 
6| Tetracyclohexylthioger- Ge(SCeHu)s....... 533.44] 2 cr. mod. @ (stab.) tetrag.; 6 
manium (metastab ) monoel. 
7 Tetraethoxylgermanium Ge(OC2Hs)s....... 25288) Cols lid’ Soke... a 06.1.2 ee ee 
(tetraethyl germanate) 4 
8| Tetraethylgermanium,..} Ge(CoHs)4........ 188.84] col. oil, 1.44317.5; 1.5540; 1.43990. 
9| Tetraethylthioger- Ge(SCoHs)s....... 317.08) liq., 1.588625... ....... 
manium } 
10|  Tetra-iso-butylthio- Ge[SCH,CH 429.29) liq., 1.588125... .... .-:- 
germanium (CHs)2]4 
11}  Tetraisopropylthioger- Ge[SCH(CHs)o]«...| 373.19] lig., 1.5585. 
manium ; 
12| Tetramethylgermanium | Ge(CHs)s......... 132;74i colsliqhe een saya 
13 Tetramethylthioger- ‘ Ge(SCHs)4........ 260.98} liq., 1.6379%5...0.... 
manium ; 
14| Tetraphenoxygermanium| Ge(OCsHs)s....... 44500)col Toil ee oe 
15| Tetraphenylgermanium | Ge(CsHs)s........ 381.00] tetr., col... .. 
16} Tetra(2-phenylethyl)- Ge(CcHsC2H)s....] 493.21] col.cr.............. ..... ... 
germanium 
17|  Tetraphenylthioger- Ge(SCeHs)a....... 509.24] col., rhomb. er., 1.7348, 1.7821 (H 
manium green) 
18 Tetra-n-propylger- Ge(C3Hy)4......... 244.95) col mob. lig., 1.451175... 
manium 
19 Tetrapropylthioger- Ge(SCsHz)4........ SiS el Oi licen 10561225" po 
manium 
20}  Tetra-N-pyrrylger- Ge(C«HsN)s.......| 336.921 lt. VORORS OB Bn BIAS os: 
manium 
21 Tetra- @-thienylger- Ge(CsH3S)s....... 405.10! wh. need., doubly refract.. 
manium 
22 Tetra-o-tolylgermanium. Ge(CsHiCHs)s.... . 437-211 |'wh. hoxa cre ane eee 
23 Tetra-m-tolylgermanium Ge(CsHiCHs)s..... 43.77 1'lliiwh need 3 eee ee 
24 Tetra-p-tolylgermanium Ge(CsHsCHs)s..... 457711 wherhbdr> tabs eae : 
25)  Tetra-p-tolylthioger- Ge(SCsHiCHs)s....| 565.35] col., rhomb, er., 1.726, 1.7716 (H 
manium green 
26 Pcie ne tribro- | (CHsCsH:)GeBrs.. .| 403.47] col. Tig? APE EN) co 
mide(p 
27| Tolylgermanium tri- (CH3CsH4)GeCls...| 270.10! col. Liqkiccsa hi ee ee 
chloride(p) 
28 Tolylgermanium tri- (CHsCcHy)Gel3....| 544.49] col. er., sensit. to light....... 
iodide(p) 
29! Trianhydrotetrakisdi- [HO"Ge(OsHs)2-O-. | 9892221) eeeanl | ae 
phenylgermanediol Ge(CsHs)2]20 
20 Tribenylgermanium (OsHsCH2)sGeBr...] 425.90] col.cr. ........... ......... 
romide 
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METAL-ORGANIC COMPOUNDS (Continued) 





Sp. gr. or 
density 





2 | 1.10727 
3 | 1.111925 


6 | 21.270" 
B1.259'5 


8 | 1.198° 


24.5 
0.991505 


9 | 1.2574 
10 | 1.098425 
11 | 1.147825 


12 | 1.006° 
13 | 1.43642 


Melting 
point, °C 


Boiling 
point, °C 


222.545 
200.54 
subl. 1704 


162.5-3.0 


164.5-5.0° 
199-200 
162-644 


43.4 
138-404 


210-20°.8 
>400 


225716 
191-925 


Solubility in grams per 100 ml of 





Cold 
water 


Hot 
water 


Alcohol, acids, ete. 














sl. s. al., glac. acet. a.; 
s. pet. eth., eth., acet.; 
vy. s. chl., bz. 

s. abs. al. 


s. bz. 
s. abs. al. 


v. s. chl., bz.; s. pet eth., 
eth.; sl. s. acet., al., glac. 
acet. a. 

s. abs. al., pet. eth. 

s. abs. al ,pet. eth. 


s. bz. 

s: chl., bz., tol.; sl. s. eth., 
acet., lgr. 

s. eth., al. 


s. bz., abs. al., meth. al. 


s. pet. eth., chl. 


s. bz., tol., acet., chli., 
CCla; sl. s. al., meth. al.; 
i. pet. eth. 

s. CCla, bz., xylene; sl. s. 
h. al.; i. pet. eth., al. 

s. bz., tol., CCl; sl. s. 
meth. al. 

s. bz. 

s. bz., abs. al. 


d. liq. NH3; s. org. solv. 
d. liq. NHs; s. org. solv. 
d. liq. NH3; s. org. solv. 


s. eth. acetate 


PHYSICAL CONSTANTS OF 





oo NN DO Oo Ee BO Oe 


ee a a 
ee ES) OO Sa) 1S GT ee 9) 8D) RA IS 





Name Formula Mol. | Crystalline form, color and index 
wt. of refraction 
Germanium: 

Tribenzylgermanium (Cele C@He)sGeCl...| 881544) col. or... csene eevee Ace Gee 
chloride 

Tribenzylgermanium (CeHsCHe):GeF.. .| 364.98] col. need...............00.e eee eee 
fluoride 

Tribenzylgermanium (CH: CHs)sGel......| 472.90) Col. crsa..0.:....-.- enn Eee ; 


iodide 
Tribenzylgermanium [(CeHsCHs)sGelbO .1\8707296| jenn eee Re... ci oon ee 


oxide 
Tri-p-biphenylylger- (CeHsCeH,)sGeBr..| 612.09] wh. cr.....c8....2..<.0s---e5 ie 
manium bromide 
Tri-tert-butylthioger- Ge[SC(CHs)s]s@l <.|'375.58|\col-crs. ..c.s0 hoses eenee 
manium chloride 








Tricyclohexylgermanium)| (CeHi1)3GeBr...... 401. 96) colssoracs oRhiageiews RE Se 
bromide 

Tricyclohexylgermanium} (CsHi1)3GeCl...... 857,50) (Cols, Or; <.iees cats ee 
chloride 

Tricyclohexylgermanium] (CsHi1)sGeF....... 341.05] col. need... 

fluoride 
Tricyclohexylgermanium| (CeHi1)sGeOH ....| 339.06)............0-0.0-. 0. cece ee eet eee 
hydroxide 
Personae ame gin (CeHu1)sGel....... 443/97 Cols crews s.70 1 ee ee 
iodide 
Triethylgermanium (CoHs)sGeBr...... 239 70) icolis ligehakkedncasn: women eee 
bromide 
Triethylgermanium (C2Hs)sGeCl...... 195 24) Col silig),:csaseisjarge seh «01> se Satan ee 
chloride 
Triethylgermanium (CoHs)sGeF....... L7SE78) col} lig. acct crud: seen sae ee 
fluoride 
Triethylgermanium (CoHs)sGeH....... L607 9] cols ligat).eua de. tei nee eee 
hydride 
Triethylgermanium [(C2Hs)sGeleNHe .:1|\334558} 00). lid. = acm ase aes ee enn 
imine 

Poethygermanium (CeHs)sGel........ 286570) ico, liq: Arana ds a acre eee 
iodide 

Pooh eeeaniura [(CeHs)sGe}20..... 335.56] col. liq....... L Pe ri. 
oxide 
Triethylphenylger- Ge(C2Hs)3(CeHs)...| 236.88] col. liq.......-........+..-0-e 
manium 
Triethyl-p-tolyl-ger- Ge(C2Hs)sCHsCeH4} 250.91) col. liq..................-.--. 
manium 
Triethyl-2,2,2, triphenyl-| (C2Hs)3;Ge- 463 (68) ehomb; Cra acs < sae eee 
digermane (1,1,1) Ge(CsHs)s 
Trimethylgermanium Ge(CHs3)sBr....... 197.62} col. oily liq., 1.4705............. , 
bromide 
Trimethylphenylger- Ge(CHs)s(CsHs))... .| 194.80) /col. lig..t-2 25 4.02..2--0.c00eet 
manium 

Trimethylstanny]-tri- (CH3)3Sn- 467..70| wh. er... Yeraacs (acd. 
phenylgermanium Ge(CeHs)s 
Triphenylanisylger- Ge(CsHs)3(CHs 411-03) wh. ‘sid’. 3 St. a a ee 





manium 6H) 
Triphenyldimethylam- | Ge(CsHs)sCsHiN A247 | wha eed, -ceprdey ac. c acre 
inophenylgermanium 3)2 
frphenvigemanigy (CsHs)s3GeNHe..... 31993 |-whapptss.scodea oc cree ee 
amide 
Triphenylgermanium (CsHs)3GeBr...... 383'(82|| hex. cole. sae sees ecient 
bromide 
‘Triphenyigeemanioa (CeHs)sGeCl....... 389:.36) wh. Or jie. cetle sca canae ont 
chloride 
Triphenylgermanium (CeHs)sGeF....... 322.90] wh. cr........ Pte 
fluoride 








METAL-ORGANIC COMPOUNDS (Continued) 


No. 








Sp. gr. or 
density 









































Solubility in grams per 100 ml of 
Melting Boiling 
point, °C point, °C cds Bote Alcohol, acids, ete. 
Lbbae por eR Aso Me she eked. Saget h eee ah 
Cie PP nl borer ae (cues I Meet... Nee ee een |e a 
Ta OMe ar ede set rae ges Ue ae bee ie SE. ba 
130m © 2: | oe de eae ee | nae s s. pet. eth, 
262m Ree oa. | s. bz. 
66-7 PoG—72-4 fea oh OE s. al., org. solv. 
LLORAS Wet ccarrte. hyd. hyd. s. al. 
(i) eet | eee hyd. hyd. s. meth, al. 
92 NS at S, hyd. hyd. s. meth. al 
TU Ger ORG TN ee el Re ee a8 s, al., bz., pet. eth 
SOLON Pe NP Saeed: hyd. hyd. s. meth. al. 
—33 190.9 hyd. hyd. s. bz., eth., chl., CCls 
<—50 175.9 hyd. hyd. s. bz., eth., chl., CCl, 
+ a ee 149,075! hyd. hyd. s. bz., eth., chl., CCls 
eee 124.4751 i rt s. bz., eth.; i. liq. NHz 
SARS 1000.1 hyd. hyd. s. bz., eth. CCls, chl.; 
i, liq. NH3 
<—50 212.3 hyd. hyd. s. bz., eth., chl., CCl« 
i. liq. NH3 
<—50 253.9 6 i s. CoHsN Hp, bz., eth., org. 
solv.; i. liq. NHs 
Se at OE 116-78 i, eae. | 8+ ORS SOlvs 
5 oa AS Oe 125-612 i, Wk 2 {8+ Org..solvs 
S015 =G025 0 i eae ts 1 eel (rie eit y. s. bz., chl.; s. pet. eth., 
al.; sl. s. meth. al. 
—25 113.7 d. d s. org. solv. 
Wee seyeoyess 182-3 i. .:.4---_ | 8, Org. SOly, 
Se em TS Fane a Liepey oe lesen es s. pet. eth., CCls, chl., bz.; 
sl. s. al.; i. liq. NHs 
AHS—Bi- WR raars ertatdor | eteveterrerer ly oretstatnyee s. al., glac. acet. a. 
UTED Gt | hag Ss erneath kes | a ee ie Sel | ia co Soe | ie eG 58 Sane 
d. —NHs d d. i. liq. NH3 
5 GD atin |: eaceealh He i hyd. s. bz., chl.; sl. s. lgr. 
117-8 28512 i hyd. s. bz., eth. 
WOO.) ANReeSiier. arsed oss i, hyd v. s. bz., eth., lgr., chl.; 
i, liq. NH3 





PHYSICAL CONSTANTS OF 




















T 
\ 
| 
NG Name ormanls | Mol. Crystalline form, color and index 
aa wt. of refraction 
Germanium: 
1 Triphenylgermanium (CeHs)sGeH....... 304.91) wh. cr. (two forms)................ 
hydride 
2 Triphenylgermanium (CeHs)sGeOH..... 320191) Wh rs o. 5 see. acse es ee 
hydroxide 
3 aneherylgcranataz (CcHs)sGel- 2.7.27) 430282] whe crscsaee eae en een ee eee 
iodide i 
4 Pupbenyigsrmanias ((CeHs)aGe]20. ... . 623).80) Cole pb sce ac foc eae ee 
oxide 
5|  Triphenylgermanium Ge(Cels)sNa. 2 9205.90) lt yells cites ee eee 
sodium 
6| Triphenylgermanium Ge(Cslis)sO0.Naee en) 642) 90!) whasld ss: een 
sodiumoxide 
7 Triphenylgermanium Ge(CcHs)sNa-3NH3| 378.00] yel. sld................-..-...... 
sodiumtriammine 
8|  Triphenyl-m-tolyl ger- ee 395.03] wh. anisotropic need............... 
manium CH: 
9 Triphenyl-p-tolyl ger- Geol CoH) (CoB 395.081! whisld).2:22;./40t ss at 
manium H3) 
10] = ‘Tri-o-toly!germanium (CHevcHs) sGeBr...| 428.92] col. oil, (blue fluores.)............. 
bromide 
11 ee ea (CHsCeHs)sGeBr...| 428.92] wh. need., anisotropic............. 
romide 
12 eae (CH3CeHs)sGeBr.-5 |) 428, 92|\colucer).. +. n4 sete eee 
romide 
13}  Tri-o-tolylgermanium (CH: CeHs)sGeCl...) 38! 44|\col. oil....-.. 40. - 2 eee 
chloride 
14 a epee (CHsCsH»)sGeCl .| 384 46] sm. silky need.; opt. act............ 
chloride 
1G) Tri-p-tolylgermanium (CH: GsHs)sGeGl. 0884.46|\ wh: crs). 5. aeceeie eee 
chloride 
16 Tri-o-tolylgermanium (CH3CsHs)sGeOH | 366.01] amor. powd...................... 
hydroxide 
17 Tn Velyigermaniure [CCHS CsHs)sGe]zO2|| 714.01) wh. crises sso 4e8 2 
oxide 
18 tis Solvlgermanions [(CHsCsHs)sGe]20..} 714.01] wh. pr. anisotropic........... .... 
oxide 
19 Tri-m-tolyl-p-tolyl...... ee 437. TL whisslds scene. oc ee 
germanium (CsHsCHs) 
20} Tri-p-tolyl-o-tolyl ger- eee 43.701} wher... deacon eee 
manium (CeHsC 
21 Tis ORES (cin) «GaN Caen 925/471 iGol.meed: mer. 4c ee 
nitride 
22| Tris-acetylacetoneger- | [(CsH702)sGe] 673 724i \ero=blik, craves y.te eae eee eee 
manium cupribromide uBr3 
23| Tris-acetylacetoneger- | [(CsH702)sGe] 593/32] col. rect. pres.4... .< «=n eee 
manium cuprobromide | CuBre2 
24|  Tris-acetylacetoneger- [(CsH-0:).Ge] 504.40) col pr. anette. cece ee ee 
manium cuprochloride | CuCle 
25 Tris-acetylacetoneger- [(CatleOs).Ge) 73681) colvpr)s...c.c deen eee ne 
manium dicuprobromide} Cu2Brs 
Gold: 
26 PH HeN@5H4zNAuBrs. || 531\.06|, blk: pre-..o..4.+...+-. 220 eee 
go! 
27| Ethylenediaminodibutyl- CON Badal Cs 451244) (col: needi.s ssg.taswid nee eee 
gold bromide Hg) 2B 
28 Ethylenediaminodi- (CHsNHe)2Au(Cs S23 439 icoll Otago: cle eee : 
propylgold bromide Hy7)2Br 
29 Pyridinotribromogold...} CsHsNAuBrs3...... 528),06),nedmeed ss. yidictei acs Soe 
30 Quinolinotribromogold. . CoH7;NBrsAu...... 566.10) deep red lust. pr............... a. 
Indium 
31 { trimethyl Tn(CH3)s. cs... ere 159::86) col. er cea neni ot eee 
A a a Ne 


METAL-ORGANIC COMPOUNDS (Continued) 
ee ee 
































Solubility in grams per 100 ml of 
ae Leng point. “6 pont Cold | Hot 
i : apis aN ee Alcohol, acids, ete. 
if ee a, 47; B, 27 i i v. s. bz., tol., eth., chl., 
Q-sesetetsacaes 134.2 i i. si feces ate i 
i eae eee ted DY flan head tll uty errata Ia hyd. hyd. s. bz., eth. 
ee eee Soe eee rete ens ie i s. bz., lgr., eth. 
5 yv. high d. d. v.s. liq. NH3; sl. s. eth., bz. 
6 high d d. i. liq. NHs 
7 CO ese RAE doe ese ane pele d. d. vy. s. liq. NHs 
Oil Score 2c c.2 136.5-8.5 i i. s. bz., h. pet. eth; 1 
meth. al. 
9 Ee Ce || eee ee ge eee |Fo e, Se 8. org. solv. 
LON cc cxcichee Tana WI oc, Oe OE ALES LUPE TP NPP ricccee alloc Sine a ease ered oe aa A 
1 Te csshepclepebcnetee ee 78.0—.9 VP eS A esr ore eet ells Bene Ate s. CCli, bz., eth. 
12 1250 tear [ieee ferret ae ee ee Diath... s. pet. eth. 
LS co cee ade tte Meee ee tee PANSY AA ie a gene OI Meat Ae MERE Bech Sie ce cart elt Ma mR a 
CA he slows gue tes 84-5 7 ee Y oede MAM iets oe >it a Reel s. pet. eth., bz.; i. ¢. 
15: erer ees 23 3 ADT g= ee) |e eae, Beet lien eee Reena s. eh eth. 
Le ens iesererae eememae al erie octet PA RE OF iki tay rll codes Heed Pabroeidncic ees ee et 
1 W/'\) Sense errs 1250-2 ee i i s. al., bz., pet. eth. 
LON eet Cae 145-60 ee ae etary yr i. i a b. Aer a 8 Re2 sl. s. eth, 
Oceans tte ieteriae 98:5 10015. Frere seen eee seal meats s. meth. al. 
20) Ware h ee tS 828: GS perme lh SSS Steed eens oll" hee eatin lapis RR eI mersetS AR 
DT aaa oe ee ee ES Pee Pile ce occe anes hyd. hyd. s. lgr., eth., bz. 
DON tee omega SLs LEAD ab Deputies dlls cuerene eee Be necator econ 4 Sacro be i, chl, 
231 | See eS, L O56) += PE ERS ena iL ne eee eae ee s. chl. 
CAG sa8 Seas eA SES Le tree), Nariel ed ert ener dere ectcsesty 2 bs" scents Are s. chl. 
DOr MTS 52 ee SS Rees AOR APO OO eV bo sh s ae area 1s s. h. acet. acet.; i. chl. 
2X0) No brenpaarersas LEO rss 2% Amal eees Sere fh [Fired emieeee |. ce08 Sere s. chl. 
Pt eee aie ee tart ERTS 0 een eens eens ase 839 eee tee s. al. 
PA caches CR ae volats 130 setter GOS s - Sin etcas Pant eres feel ree Oe eee epee 
200 Wasps circ. te 150i) 5 a Be ee ae og ee eee ee s. al., act 
30) acne sens > 200 ea Pe eea es alee eee es s. chl. 
31 1.50845 89.0—.8 subl. Ey SS || ae 8 ee s. eth. 
eee 


PHYSICAL CONSTANTS OF 

















No Name Bonmnla Mol. Crystalline form, color and index 
i wt. of refraction 
Lanthanum 
1 hexaantipyrine iodide La(COCioHieNe)els |2297.56| yel. er. .2.52-2.--.000+e eons Ue 
ead: 
2] Hexaethyldilead (tri- | Pb2(C2Hs)s....---- 588. 78) lids cicecepes incre eee 
ethyllead) : 
3 Tetraethyllead......... Pb(C2Hs)4..... >... | 823.45 ol ae or. flame, grn. marg., 
519520 
4] Tetraisobutyllead......| Pb[CH2CH(CHs)2]1| 435.66) pl., 1.5042....................... 
5 Tetraisopropyllead. .... Pb[CH(CHs)2]4.. . .| 379.56] col. liq., dec. in air, 1.5228......... 
6 Tetramethyllead....... Pb (CHs) cee 267.35 
7 Tetraphenyllead........ Pb (CsHs)asceneeeee 515.61] w. 
8 Tetra-n-propyllead..... Pb(C3H7)4 379.56 
Lithium: 
9 Bthy lithium seers) (lal Oobsa.0. 7.terse 36.00 
Mercury: 
10} Aminophenylmercuric | CsHa(NH2)HgO2 351.77 
acetate (p) 2H3 
11 Biphenylmercury. . Hg(CeHsCsHa)2....| 507.00 
12 Chloromercuriphenol (0) CeHsOHHgCl..... 329 Ad 
13 Di-n-amylmercury...... Heg(CsHii)2........| 342.89 
14 Di-(dl)-amylmercury....| Hg(CsHii)o........ 342.89 
15| Dibenzylmercury.......| Hg(C7Hz)e........ 382.86 
16 Di-n-butylmercury..... Hg(CsHo)2........ 314.84 
17 Diethylmercury........ He(CoHs)2....4..- 258.73 
18 Di-n-hexylmercury..... Hg( 1a) oe ea tacc 370.94] 1.4973. 
19 Diisoamylmercury......| Hg(CsHi)2........ 342.89 
20 Diisobutylmercury...... Hg(CsHo)2........ 314.84 cal. di 14965; 3. 8. eee 
21 Diisopropylmercury....| Hg(CsHz)2........ 286.78) Vib 268) cccioestecua cee ose eee 
22 Dimethylaminophenyl- Wok ea 379.82 bee “ee Hed § ors je: { 
mercuric acetate (p) Co 
23 ey He{CsHsN(CH;)s)2. 440-95) lust.need.... 2. ..002---26e : 
P. 
24 Dimethylmercury...... He(CHs)2.........| 230.68} col. liq., sweet odor.............. 
25 Dinaphthylmercury (@).| Hg(CioH7)2........| 454.92] rhomb. wh..................... 
26 Dinaphthylmercury (8) .| Hg(CioH7)2........ 454-92) eryst. Jromubran.; doce eee P 
27| Diphenylmercury.,..... Hg(CeHs)25....2.-. 354.81] wh. glassy need................ 
28| Dipropylmercury.......| Hg(CsHz)2........ 286.78] col mobile Tiqael:5t 70a 
29{ Ditolylmercury (0)..... He(CrH)2........ 382.86\iwha tabla. pees.ccc. eee 
30 Ditolylmercury (m)..... Hg(C7H7)2yen nee 382.86] col. or iE yel,. need: . i.e eens 
31 Ditolylmercury (p)..... Hg(C7H7)2........ 382,86): need. s:<, sa088 Bio csiena cs ere 
32| Ethane hexamercarbide. | CoHgeO2(OH)e..... 1293.70} yelsh.-wh. powd...............- 
33 Ethylmercuric chloride. .| CoHsHgCl......... 265 313 |\silvearid. leaf2.0).00-1 epee 
34 Ethylmercuric hydroxide] CzxHsHgOH....... 246 . 68} silv. irid. leaf i Pe Seay 
35| Ethylmercuric iodide. ..| CoHsHgl.......... 356.59 er. trom EtOH) .... 225. seoeneeeeen 
36 seers ethylmercap- | Hg(SC2Hs)2....... $22.85) leafs 2.028 cee ei occ cle «cae eee 
tide (ic 
37 “neti phenylmercap- | Hg(SCsHs)2....... 418.93); yelsh.. need iy. 32 001060 oc... sooo 
ide (ic 
38 Methylmercuric chloride | CH3HgCl......... 25110) wh. or: disg..odor...... +. ee nee 
39| Methylmercuric iodide..| CHsHgI.......... 342756} eolapearly, leat. 0. co enen cee 
40 era erek ace- | CioH7HgO2CoHs. ..| 386.81] fine need...................-...- 
ate (a) 
41 eae chlo- | CioH7HgCl........ 363,22) silkquadstabli..co pee ceeenioe 








METAL-ORGANIC COMPOUNDS (Continued) 























No Sp. gr. or Melting Boiling 
density point, °C point, °C 
A | Sl eek Pak Nai ga 268-9 deme (ete ete. 
HEAL LC fori +: Tete, eek d. 
3 | 1.65938 | OY Seta aA 200 d.; 9119 
4 | 1.324 Ee ae alee bee peeks 
5 | 1.4504 —53.5 12014; 
| 133-827 
6 | 1.995 | —27.5 110 
if Wana e ce ee VLR SW |W (se task eee 
SUA aha ans 12618 
DN Pe tates se. 5ystu Sees Oormaswenig . Wee sae tc 
LOW Rte era hete dete tes 16798 Ay OF fee OE ak 
DMs Sage ne ete: PG il dated | tat et 
ee ee P52 B04 sey Ree ok oc 
TS EGO be =e Hc SS 13310 
CNG 41) i iD ie oe ee 931 
USD LS Soak See Meee) CR a Se 
POU KeeOe ||) ee cig 105” 
D7 liqs:2.444- << - +3) 2s eat 159 
SH bS6L et ee ence 15810 
LOMKL6397' 4253205 +4) [Ae oe 125 
20}1 pea 1.7678 | volat. 100 205-7; 8619 
DLA 2.0024 & 635° > > {[s exe ae 310 
74 | aoe eri ae DG H PP ON ee eR hs: 
Ce Sodas | ae eer 160 wr) Atle eh. 
243.069: = Sm Ah ea Be 96 
25 | 1.929 188 (243) 249 
OP watt atin cays 2a Sake WAL ea AE 
27 | 2.318 121.8, subl. | 20410-5; 
>306 d. 
2851 2.0208 eet BAe ee A 189-91; 731° 
SOREN Rha siasacd 107 21914 
F 10) ieee cinta tee LODE dT eR RTs oT 
PD SI rahe. eer 238) ee tend es 
Oise ABRs ie Pac. 6 €XP2230) feat Be eh 
33 | 3.482 DOS. << ee be EN Te 
SAbl cans tani eee STO REN eT 
SBil wera eee Ratha 1860 08 P50) 8 A 
BON Saavcienateren 76-7 d. 
BAN) cave pi incclo Reserer 153 d. d. 
38 | 4.063 170 volat. 100 
SON kek stemkae 143°% Caway OG Cen 
AO eel oscars LSE SS aM Oe NOE Ss 
BL cae SBT. TES—GP we TE BO 





Solubility in grams per 100 ml of 


























Cold Hot . 
ce Noe Alcohol, acids, ete. 
AUS eRe ieaee 4 te teens ee eer ae en a 
Ip he 4th dae ae aI ae nak EAE a a 
ight ss AY 5 s. bz., pet., al., eth 
i; «ae? Pilg bra pethethyas |S 
ict « BARRE AS a s. bz., pet. eth., al. 
Sree cic ||) Bese ee S$. bz: 
Ce Oe ae ee, ee s. bz., pet. eth.; sl. s. al. 
dy 0 Nine. : d. eth.; s. bz., lgr 
i i. s. dil. a.; sl. s. chl., al.; 
i. eth. 
diffcultly |soluble in |common solv. 
Aa ieee s. NaOH 
......, [Seal eth., chi., CS», ac. a., 
bz., eth. acet.; sl. s: lgr. 
Hy nosy v.s.eth;sl. sal 
V.slaieellisag tion | asethavals-MMaele 4 
iy Saat Mag s. bz., chl., al. dil. a. 
Se Ieee Mey eae s. chl.; sl.-s. al., eth., dil. 
HC) 
a ec rag | AO ee s. al., eth. 
i sl. s s. h. CSs., chl.; sl. s. bz., 
eth.; v. sl. s. h. bz. 
iy rege Meena se: sl. s. al., eth. 
i. i. esta! CSs, bz.; sl. s. eth., 
ite Pores eT 2 v. s. eth.; s. al. 
Fate ae s. h. bz. 
i. s. bz., chl., acet., eth. acet. 
rt s. h. bz., chl., CSe; sl. s. 
c. al. 
1 i i 
By RR Saha boy v. s. h. al.; sl. s. eth. 
i. i v. s. h. al.; s. eth.; sl. 3. 
c. al. 
SEMEN oe s. al. 
SAR as |) ae es d. a. 
i, Padre oto. sl.s. h. al.; v.s. bz., pyr. 
i | cles. | we’s. meth. al.; s. eth., 
al. 
i, i s. al. ‘ac. ajy-bz., CSs, 
fats; sl. s. eth. 
i. i sl. s. bz., al 
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PHYSICAL CONSTANTS OF 























Nene Rarnuls Mol. Crystalline form, color and index 
wt. of refraction 
Mercury: 
Phenylmercuric acetate. | CsHsHgO2C2H3....| 336.75) rhomb. sm. wh. lust. pr........... 
Phenylmercuric bromide | CsHsHgBr....... . 357.63| rhomb. wh. lust. tabl.. 0.1.0. se see 
Phenylmercuric chloride | CsHsHgCl....... . 313.17) wh. satiny leaf...... 2.) ) ens i 
Phenylmercuric cyanide. | CsHsHgCN....... 303..73| rhomb. long pr. 5... 40neee Speer 
Phenylmercuric iodide..| CsHsHgI.......... 404.63) rhomb. satiny tabl.............. ; 
Phenylmercuric nitrate. .| CSHsHgNOs3.......| 339.72] rhomb. tabl..................... 
Tolylmercuric bromide | C;H7HgBr........ 371.65) thin lust. gray sc...........).-.- as 
D) 
Tolytmecersie chloride | C;7H7HgCl.........| 327.19] rhomb. silky tabl.................. 
PD. 
Neodymium: 
Neodymium hexaantipy-| [Nd(COCisHi2N2)6 |2302.91]| rose cr................2..-.-0---- 
rine iodide Is] 
Potassium: 
re saccharate, KHGCcH20s...5. | «. <i) 248):23| rhomb. need¢.)..;..2..:.. 05 eee 
aci 
Fotassan-se-alteophen- KOCeHiNQ2-2H20 |) 213.23) flatior. needs... .......... scheme 
oxide 
Eee a OPRen. KOGsHiN O2:2H20 |} 213/523) yel. leaf... .......-2< denen eee 
oxide 
Rhenium: 
Bis-2:2/-dipyridyl rheni- | (CioHaN2)2ReCle...| 713.43] pa. grn. cr..................--200 
chloride 
Desray: per-rhenate (CsHiNe)HReOs. . .| 343.42\\col. need... ..s<... ahhh ote 
2:20) 
Perna rhenichloride | (CsHsN)2ReCls....| 557.25] yel. need....................-..-- 
2:2’) 
Trimethylrhenium...... Re(CHs3)3......... 231241) colvoil. 0. hk accoc- 22 Qe 
Tapynay rhenichloride | (CsHsN)sHReCls...| 634.33] pa. grn. cr. ...... 22... eee eee 
2") 
Silicon: 
Chloromethylsilicane. ...| SiH2CICH3........ 1] en ARIE og sen | 
Di-p-aminoazobenzene (NH2CsHsNo2Cs 538.54] long cinnamon br. need...........- 
fluosilicate Hs)2"HoSiFs 
Di-p-aminobenzoie acid | (NH2CsHsCOOH)2°| 418.35] pr. wh. long, narrow............... 
fluosilicate HeSiFs 
Dianiline fluosilicate. ...| (CsHsNH2)2*H2SiFs | 330.33] irreg. pl. wh....................-- 
Dichloromethylsilicane. .| SiHCleCH3........ DDG Oop ee ic aiecis acc aieb.ssicieeiee Oe 
Didipbenylamine fluo- | [(CsHs)2N H]2-He 482.51] wh. rods forming rosettes.......... 
silicate is 
Diethylaniline fluosili- | (CsHsNHC2Hs)2- 386-43] wh. pointed.prs........-.... 4eake 
cate 2SiFs 
Dimethylaniline fluosili- | (CsHsNHCHs)2- 358.38] monocl. wh. need................- 
cate HSiFs 
Dimethylsilicane....... SiH2(CHs3)2........ 60814 ey. ct We. besa. scree os 
Di-a-naphthylamine (CioH7N He) 2° 430.44! rosettes of wh. need............... 
fluosilicate HSiFs 
Di-8-naphthylamine (ues); 430,44) hexowhaplyy - .........700ee eee 
fluosilicate HoSiFs 
Di-m-nitraniline fluosili- | (CsH;NH2NOs)2- 420-38 |irhomb: wh: plivs..ccsaceeeee see 
cate HSiFs 
Dinitrosodiphenylamine | [(CsHs)»N = NOJs- | 540.51] butterfly shaped indigo cr....... nA 
fluosilicate HASiFs ’ 
Di-o-toluidine fluosilicate an 2CH3)2° $58538| rhombuwhez.... ...0--. snes 
HeSi 
Di-m-toluidine  fluosili- eee 858 53Siiwh.srect. DrssDl uc... - sales er eee 
cate 
Di-p-toluidine _ fluosili- | (Cs HsNH2CHs)2- 358.38] wh. need., unst. irreg. outline....... 
cate HSiFs 
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METAL-ORGANIC COMPOUNDS (Continued) 














Sp. gr. or Melting 
Ne density point, °C 

Di@esseestce tte 149 

PE OE Se ee 276 

Bye ee ee 251 

rly | ake ae ae 204 

OUR the cece sees) 266 

(Oh 2, eer 176-86 

Ch ee ae 228 

Sieass rs t.ce oe 22 233 

Ole dies caps 2. 225: 270-2 

ROD eeeetetcterarss ores st) ceagcemrens tye 
11 | 1.69120 —2H20, 130 
12 | 1.65220 —2H20, 130 
DE) |) Zhen seer een fee 2: eee 

OeAWhacbstctcsesds | dee. Ste 

GY | ery eee tea (ORE een ee 
AGW ec eee | dea a oe 
BiMeetetiteccecris betaagetee 
18 | 0.935780 —134.1 

Sh OPS Sat Pe eee 220 d. 

DO ieds setts ssc 242 
pO (ae eee a subl. 230 
22 | 0.93° —93 

Do acd28eccc8he: 169 
Mt he Re ee ee 165.3 
Pats 3 en Se Bony Feo O ees 
26 | 0.68-80 —150 
7p Ue eae ee 218 

ye ee eee, 236.3 

vA Sea 200 

COMER 8 Direerce Pc 124.5 

25 A Spo ae Pee fe | Sh epee gs 
CPM sen ee eee lense oe seen 
38s Mee tee cee Bea eres, 






































Solubility in grams per 100 ml of 
Boiling 
point, °C Cold Hot Alcohol, acids, etc. 
water water 

se es ae sl..s. sl. s s. glac. ac. a., bz., al. 
wee eee i. FY, s. al., bz., pyr. 

Lt Se ee a ee le ke sl. s. h. al., bz., pyr., eth. 
NE Ler Bee eee: sl. s s. h. al., bz. 

aime. ONG. | i. Set) eet CHIC Ses U plies. ale, 

eth., bz. 

b See coe is sl.s s. h. al., bz. 

gener. 2 ones Sikeety MASSES s. chl., al., bz.; i. ¢. CS2 
Pees See i. a sl. s. h. al., bz., chl., acet., 

pyr.; i. eth. 

Jeane ss 12.720 Seale || <n eT eS rn: 
S SSE a 1.16 more'sol..|, 3t2emcer -pareer eee Al: 
d. 16.315. Wi Ueees S. s. al. 
d. yn eee, sl. s. al 

So Meonetar sl. s. Fepagayeis” | eR nF 
Jay Set: 2.1 Msp AO ROTTS” SILC = 2 
ee ee sits, Be | Sak ee es AP 
i POR OR (EN (oh co MM IE cn aia eod a taonk ee 
SRE i. SE 1. || Saaeeee mS ES 3. 
TATE REE | a RAS Te aeel PEPE LMI PORES Ee SE ICED. F 
Nace (|| Aner | Sere -18725 95 % al. 

¢ SRS one Bae ie Soper ee nee 0.915 95% al. 

VS s. h. al 
Beit 2.44925 95% al. 

SPR IR ROS 979% 95% al. 

B Seca cae RS Oe yee leer ey 8 s. h. al.; i. c. al. 
S220 TNR) | oh ME eee, Se ee Es 
Eee eo | eel ce acer -150425 95% al. 
Bet ae eee Lis ee eS 081625; 124835 95 % al. 

B FOTOS Ol er Sere tl Nes Seg Ae 12125; 473635 95% al. 
AE eee Neier, he ee cice © 8425 95% al. 

B Seeds Onl Ik geere ee Me ater oe s. h. al.; i. ¢. al. 

Be ee eel ee ore [ee eee s. h. al.33:\cvale 








PHYSICAL CONSTANTS OF 





No. 


Ori W bo 


m 
onion ~~ i=} 


18 
19 


21 


25 
26 


28 


31 
32 


z 








Name Formula 
Silicon: 
Ethyltriphenylsilicane.. . | (C2Hs)(CsHs)3Si 
Hexamethyldisilicane. . ana Ber. .6nia 
Methylsilicane.......... SiH3C. 
Methyltriphenyl silicane | (CH)(CsHs)<Si. 
Phenylenediamine fluo- | CsH:(NH»)2-H>SiF; 
silicate (m) 
Phenylenediamine fluc- | | CsH.(NHe)2-HeSiFs 
silicate (p) | 
Silico-benzoic acid...... | | CsH:SiOOH ae 
Tetrabenzylsilicane.....| Si(CsHsCHz)s...... 
Tetraethylsilicane.._.._. Si(CeHs)a.6ge8- .- 
Tetramethylsilicane..._. Si(CHa)acn. ase 
Tetraphenylsilicane..... BilCebs)e- = nee. 
Tolidine fluosilicate(o) . . ate 2 
2SiFs 
Triethylphenylsilicane. . | (C2Hs)3(CsHs)Si. . . 
odium: 
Sodium acetamide... ... | NaNHCOCH3..... 
Sodium acetylide NaH Get... 8 
(ethinylsodium) 
Sodium anilide......... NaNHCcHs....... 
Sodium anthraguinone- | NaC::H70;S-H20.. 
B-sulfonate (“Silver 
salt”) 
Sodium arsanilate oie As- 
(atoxyl, soamim) 
benzamide..... NaN HOOCE... 
Sodium-N-chloro-p-tol- | NaC;H7O2NCIS- 
uen onamide 3H20 
Sodium ethoxide (sodium| NaOC2Hs-2C2H; 
ethylate) OH 
Sodium, ethyl-......... NaGsHicetrae 3... 
Sodium-8-naphthoxide. .| NaOCioHz.- 
Sodium-p-nitrobenzene | NaCsH:03N3-2H20 
isodiazotate 
Sodium-p-nitrophen- eters Oo: 
oxide “4H0 
Sodium-o-sulfobenzoic | NaC;H:O;NS-2H20 
imide (soluble  sac- 
charin) 
Triphenylborylsodium* .| NaB(CsHs)3....... 
Triphenylmethylsodium | NaC(CsHs)3....... 
Tellurium: 
Di-n-buty]l telluride... .. ae Benois Oe 
Diethyl telluride. ...... (CoHs)2Te......... 
Dimethyl telluride. .... (CHa)-Te. Ree Re 
Dimethyltelluronium di- | C2HsBrzTe........ 
bromide (@) 
Dimethyltelluronium di- | CoHsCleTe........ 
chloride (a) 
Dimethyltelluronium di- | C2HsClzTe........ 
chloride (8) 
Dimethyltelluronium di- | C2HsI2Te......... 
iodide (a) 


Mol. 
wt. 


288. 
146. 


274. 
252. 


252. 
138. 


392. 
144. 


57 
30 


46 
36 
34 


336. 
356. 
192. 


81. 
48. 


115. 
328. 


03 


11 
27 





347. 


143. 
281. 


160. 
52. 


166. 
225. 


233. 
241 


13 


12 
70 


19 
06 


15 
15 


16 
-20 
12 
-31| ri 
-84 
-73 
- 68 


| 228.59 
| 411.52 





Crystalline form, color and index 
of refraction 


liq., 1 .4246258) 0....5..0 se 
coll lid. ...5 =. 232.4 eee 
col. floce. amor. part... csn gee 


timy; micr. wh: pr....<. 2 see 


wh. cr., V; by@t) io 5<ns scene eee 
silvery ‘leaf 


wh. powd., v. hygr..............-- 
gold. leaf: or need... ......s<: 2c ae 


* All of the tri-arylborines form analogous addition-salts of the alkali metals, 
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METAL-ORGANIC COMPOUNDS (Continued) 
Solubility in grams per 100 ml of 








Melting Boiling 
point, °C point, °C 
76 
12.5-14 112.5 
—156.4 31 
yeu ee? | Satecnesee 
se ed | re eee 
d. 
40-50 215-6 
Broa cies. 127.5 
42 oe 152.8-3.2 
Bee Beis las 26.5 
v2 S| | 5 RAY ee 
148 230 
D00-00.0. md Pt eee ates 
210. - | Bis¥-caee- 2 
d. d 
Gs), Ly Petia ah: 
' 
| 
| 
rebels oils saists | eee ee 
Gai pap bates. 2 4. 
XD a NE oma 22. 
175-180 
—2C2HsOH, | d 
200 
Gee = BNeetesstas. 
Co Sees AE Seose es 
—H.0 over | exp. 
4 
—2H20, 36; | d 
—4H20,120 
He = o)) tysree 
Soe d. 
Oe Sees 132-5 
ER 137-8 





Hot 
water 


Cold 
water 








Alcohol, acids, etc. 


s. eth., chl., bz.; 
0.065% 95% al. 


0.014% 95% al. 

18: eth., bz., chl.; sl. s. al., 
ac. a. 

s. eth., chl., bz.; sl. s. al. 
s. eth.; i. conc. HSO: 
s. acetic anh. and chloro- 


sulphonic acid 
.01325, 04175 95% al. 





d. a., al.; s. liq. NH3 
y. sl. s. al. 

sl. s. al.; s. CHz0H 
d. al.; i. eth., bz., chl. 


y. s. al.; i. NHz 

d. al., eth.; s. diethylzine; 
i. bz., igr. 

vy. s. al., eth.; i. Igr. 

sl. s. al. 

sl. s. h. al. 


0.08'8 eth. 
s. eth., bz., liq. 





s. al., eth. 
s. al., eth. 
s. al., eth. 
s. chl., bz. 


No. 


wer 


who 


i 


or 


2? oh: a 











PHYSICAL CONSTANTS OF 
—T a inp Tha aan Aamo an nhac aco alin oe ol ae a aaa 




















Nene Rommals Mol. Crystalline form, color and index 
wt. of refraction 

ellurium: 

Di-p-phenetyl ditelluride ee eee tee. .|| 497. 53\or. brown need 7.4... «aeeeenienine : 

Ditelluromethane.......] CH2Tee........... 269.25) dk. red amor. sld...............00 

Ethylmethyltellurophe- CoH CTeCH, ee sdee 183.71] dark yel. oil, 1.505525 
tone 

Thallium 
triethyl T1(C2Hs)s 29157 |tyel. lig: tothe seccm a ene pace 
Tin: 

Amyltetrathioorthostan- | Sn(SCsHiijs....... 58150 | Fp eth See ON ee eee snreeisie 
nate (n) 

Amyltetrathioorthostan- Cs 581,50) pe sie een oe ae Seclenteete 
nate (tert) §]4Sn 

Bromobenzenetetrathio- | Sn(SCsHuBr)s..... 870: OF | ack Ra terri Se ooeee Shee ee 5006 
orthostannate (p) 

Butylbenzenetetrathio- | Sn(SCeHsCsHo)s. ..| 779.76]...........-..eceecececccccece mele 
orthostannate (p) 

Butyltetrathioortho- Sn(SC4Ho)4........ 475: 39 ee cre sersss cla eet ere eee aepiiee 
stannate (n) 

Butyltetrathioortho- Sn(SCsHo)4........ 475). 39 sera cca sueaeercaccisainsie nee ‘ 
stannate (sec) 

Carbomethoxyphenyltri-| (CHs0COCsH,) 36020. sie asis seiard isis aol ee eee 
chlorostannane (0) nCls 

Chlorobenzenetetrathio- | Sn(SCsHsCl)s...... 693.14), rite, Rien oaths cee ee 
orthostannate (p) 

Cyclohexyltetrathio- Sn(SCeHi)s....... B79) DAN teh lates s he Auer, arava ioc ore ae 
orthostannate 

Di-o-anisyldichloro- (CH30CeH:) 2SnGls:|| 403087 |e. ees. ee ees eee eee 
stannane 

Dibenzyldiethylstannane| (CsHs-CH»)2Sn 359107\| lgh:.<2-:eaed. ft Seg sane eee 

oT15)2 

Dibenzylethylpropyl- (@eHs:CH)2(CoHs))|| 3732 10 Nich, sane. cea on-scene eee 
stannane 3H7)Sn 

Dibenzyltin acetate... _. (CeHsCH2)2Sn 419 O4!)col. need “if 'all})...\- -<m-eeee eee 

(OCOCHs)2 

Dibenzyltin dibromide. .| (CsHs:CH2)2SnBr2 .| 460.79] col. need. f. pet...............000e 

Dibenzyltin dichloride. . | (CsHs-CH2)2SnCle. | 371.87] col. need. f. acet-HCl............. 

Dibenzyltin diiodide.. .. | (CsHs-CH2)2SnIz. . . 

Dibutyltin dibromide. ..| (C4Hs)2SnBro...... 

Dibutyltin dichloride. ..| (CsHs)eSnClo...... 

oc che mane stan- | (CH3CsHs)2SnClo. . 

Dicthyldibromodipy- (C2Hs)2SnBro- 
ridinetin (CsHsN)2 

Diethyldiisoamyltin. . ..| (C2Hs)2Sn(CsHi1)2. 

Diethyldiisobutyltin. ...| (C2Hs)2Sn(C4Ho)>. . 

Diethyldiphenyltin..... (CoHs)o(CsHs)oSn. . 

Diethylisoamyltin (Co ve 5H) 
bromide 

Diethylisoamyltin (Cell) (CsHi1) 
chloride SnC 

Diethylisobutyltin (Cun). (Cas) SnBri'313)185 | este. vos ceed aso eee 
bromide 

Diethyl-n-propyltin ((@aEts)2( C37) Sn Br | 299582 eas veers cciies deretoreicreteter eee 
bromide 

Diethyl-n-propyltin (CAL CCH ED SOHN EGRET H Soneaeenoes + Gnagubeacesccde sores 
chloride 

Diethyl-n-propyltin (CoHs)2(G3Hy) Sinks ||238.01llee «0. se. teen nee ne eee 
fluoride 

Disthyltings aera eee Sn(CoHs)2......... L7G. 62:8 vel. Olly, Liduecmacr rane ae 


METAL-ORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 




















Alcohol, acids, ete. 

















No. Sp. gr. or Melting Boiling 
density point, °C point, °C Cold Hot 
water water 
1 | 1.666 108 GSSLOR! | = «latte LE oe: 
Rie eee d. 214 hee nec SHE Re ie 
S| URS WS Is bis lb ie ae G3=6925 [+ Woot Sales Ul AGL am: 
4 1.95753 — 63 LOZ Mie? | aes rca. (mete 
OM Beare tyre ao 004 ees — oe PSe wis rsiasre PG 20008 | ree RE 
| Caer Bk ng 5 PRAGA Soc + bolecvararth ROTOR 9, 
Hid reais ins. 2- 6-2-6 DAI RS SAD. hos can Rb ne aE), oe 
Sa RAR as aA 5 iO) han Ae DO dl a a 
OP Seca siacs costes 156 0OLR | NRA Pere es 3 
UO B dicict oc Seeman (hee a otra dake TTB OOUT hve «ll ret dE eos 
0 OI (icterotlerc eee NGS |. Whar cete tc ous [mectnerat ill teverets eres 
2 PAN Bes Scie aeeneae ARCS LT | Seterpescieis Siu cele om iF eenren eae 
5} || See sets eoaee tee Sere wT Genk ae ee eo | rc 
aM Re ayatcne ieee es LSA ot eer eps, | Pthcteocen | epee ss 
15 /1.+ <20 Pee EM We ye al Wee ee 
VOWIES What as sac >0 220=5 IE DN Rae rearace Waetene sia. ase 
ETA Bre aoiieescseencia TSGa7 tte 88" We ro toeecacn. || peeigertey (re taaern ss 
ote hy eae oe aae ee aes LOR satan | Ld poten a terete ats 
LOH Biacsae ohne kh WOSSET ER etenancttaa | betoneere ae | Berta aces 
741): pe cae SOS | teeters |! Biaceunstes| 8eitee cere 
Ca Gar aaeaneeg araer caer 2ORRP ee eens “| irene spade oll ie webs tec 
PPro lh Ae Re ae pantera CED ie load Sas hoes Ben soe ee te Ae 
Ps |b ae cre cape eee SOAO Se Erica. |) emrsscs cel Paveece 
7 +l |e Seas ee RC 140 Brae omnes | Prevosteces piMevet has 
SD CPAs 6 a See Seca: TSU 5 | Poa lee errs 
Herre eee ORR, me), Grae eee 
Sn LA SSP es te ro Sal rte an TS 7:SLEE tO) || ees iets ateress > 
GW 20 9 419: SEES Som HEE cr eevoroe ayer 125.535 |) >| oer 0 eee ams 
SON T0108 Re et ra LOOM || Rie eee ete ba 
Slap M59 102859 Ts" = tr eee 112 2G oS etn reel ertckes 
SoM 1. BSAS eT LI Ea tet a=: LOS ee ES recenasts |e orate: 
El paneer ne ner roe QTE A eee iiratetoiss «|| ereeqeeatte ties a 
34 | 1.654 <—12 150 d. ! i i. 














3. org. solv. 
mise. all org. solv. 
s. acet., chl., bz. 


s. acet., al., eth., chl., 
CCl 

s. acet., al. eth., chl., 
CCla, h. ac. a. 

s. acet., al. eth., chl., 
CCls 


6.9331 meth. al.; 3.7831 al.; 
0531 bz. 
s. bz., eth., lgr., chl., CCls 


PHYSICAL CONSTANTS OF 
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Mol. Crystalline form, color and index 
Name ACHE wt. of refraction 
Tin: 
Diethyltin dibromide. ..| (C2Hs)2SnBre. 336.651 coleneed 954, .,.....+ «+. ee ee 
Diethyltin dichloride. ...} (C2Hs)2SnClo......| 247.74] wh. need............0c0c cece ee ee 
Diethyltin difluoride....| (C2Hs)oSnF2.......| 214.82] sq. pl. or long rhomb. tab. f. meth. al 
Diethyltin diiodide..... (CoHs)eSnlo....... 430.66] wh. need «... 2.40. «6 nose cee 
Diethyltin oxide........ (C2Hs)2Sn0....... 192.82 || wh: powd),... 4502.50. 
Diisoamyltin dibromide.| (CsHi1)2SnBre... . . 420.81 hice Sanches a. ee ein ae 
Diisoamyltin dichloride.| (CsHi1)2SnClz 331289 [clon en hee keen annem 
Diisoamyltin diiodide.,.} (CsHi1)2Snl2...... 514.82) oily lig... cao. oon eee 
Diisobutyltin diiodide.. .| (CsHs)SnI2........ B29 65 | A. Aictare-s 29s ere 
Diisopropyltin dibromide| (CsH7)2SnBro......| 364.71] pale yel. hyg. cr................... 
Diisopropyltin dichloride] (C3H7)2SnCle..... . 275.79} col. ae O83 2 cians see 
Diisopropyltin oxide... .| (CsH7)2SnO....... 220), 80) oe oa tice 2 8a. eats Soe 
Dimethyldi bromodipy- (CHs3)2SnBro(Cs 466/80 | feecinre-s. 0.0 NG Georcror orate 
ridinetin 5N)2 
Dimethyldichlorodipy- | (CH3)2SnClo(C; SUTE 88 | bedres es ciocaea wi eo 
ridinetin HsN)s 
Dimethyldiethyltin..... (CH3)2Sn(C2Hs)2....|\:206589)| col- lig. <........ 4... -. <2 eee 
Dimethyldiisobutyltin. .| (CH3)2Sn(CsHo)2...| 262.99]..........2- 00. c cece eee e eee ease 
Dimethylethylpropyltin. | (CHs)2C2HsCsH7Sn | 220.92].......... 0.00.0 eee eee cece ee eee 
Dimethylethyltin iodide | (CHs)2C2HsSnI....] 304.75} 1.57058......................... 
Dimethyltin........... ((CH3)2Sn]z....... (148.77) z|:yelsld. 5a coe eee 
Dimethyltin dibromide. | (CH3)2SnBre....... 308;(60|(Col- Dros. seeed- eee 
Dimethyltin dichloride. .| (CH3)2SnClo....... 219! 68 ||8 O05 cos. eeprom 
Dimethyltin difluoride. . ree Wee aes ASG Hidikwh. fine plyaceee ea eee 
Dimethyltin diiodide....| (CH3)sSnI>. . 402.61} rhomb. wh... 4..,.0..220e0 
Dimethyltin oxide......| (CH3)2Sn0........ 164 i7nwh. pOwd. cose. jc cee 
Dimethyltin sulfide... ... (CH3)2SnS........ 180: 83) ck: geet Se See ee eee 
Di-a-naphthyltin....... m(CioH7)2........ Oto: OL |e rca cee oer 
Di (phenylthiol) di- Sn(CeHs)o(SCeHs)2.| 491.22]...........5......2-0-- 
phenylstannane 
Diphenyltin........... Sn(CeHs)2......... 272290) yel-jamor; powdsses.-45 eee 
Diphenyltin dibromide. . (Gil ne bee 432273 |\col.cr nena ae 
Diphenyltin dichloride. .| (CsHs)2SnClo...... 343.,82|'col. cr..... 2.0... 
Diphenyltin difluoride. .| (CsHs)oSnF2.......] 310.90|................ 
Diphenyltin diiodide....] (CsHs)2SnI2....... OZOa74 GO). Cro. saa ge re 
Dipbeayitn hydroxy- | (CsHs)2Sn(OH)Cl..| 325.37| amor. wh. powd.. 
chloride 
Diphenyltin oxide... ... (CeHs)eSnO....... 288.90} col. amor. powd. . 
Di-n-propyldibromodi- | ( Bee: 322 OO tock ce total gabe eee 
pyridinetin 
Dipropyltin dibromide. . (CsH;)2SnBro Spee. [POOLS CURGOL, MEO. sc 5,5 cts. isiate 
Dipropyltin dichloride. . fee se Ton GOGO Chace cst accel 
Dipropyltin difluoride. ..| (C3Hz)sSnF». . ‘ 
Dipropyltin diiodide....| (C3H;)2SnIe....... 
Di-m-tolylstannane..... (CH3CsH4)2Sn0 . . . 
Di-m-tolyl thiostannane.| (CH3CsH:)2SnS... . 
Di-p-tolyltin . 22.2.2... (CH3CsHa)2Sn.... . 
Di-o-tolyltin dichloride. .| (CH3CsH4)oSnCle. . 
Di-p-tolyltin dichloride.| (CH3CsHs)oSnClo, . 
Ditriphenylstannyl- [(CsHs)sSn]2CHe. . . 
methane 
Di-p-xylyltin.......... ((CH3)2CeHs]2Sn. . . 
Dodecyltetrathioortho- | Sn(SCi2Hes)4...... 
stannate (n) 


METAL-ORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 


























Now Bp gr. or Melting. Polling Ae a 
ensity point, ° point, 0 0 F 
ind athe Alcohol, acids, etc. 
1 | 2.06874 63 232-3 s. s. s. eth., org. solv. 
Val” 2s a 84-5 220 s. Ss. s. HCl, org. soly. 
Fs.) |i sin aed 229 Se ee a cer cch cs llive A. ham cM Renee ae 4531 al.; 2.6431 meth. .al.; 
.04731 bz. 
4 44.5-5.0 240-5 d. v.sl.s. | sl.s. 8. org. solv. 
5 infuss Me |e cee shes ie 1 s. HCl, dil. a., conc. alk.; 
i. org. solv. 
(i) Pa Aa eee ener = 250: —24 |) Se) Pte Te Sivas. [are Same ee... CES 
Cet Pouce Reece ete 28 NS |) Mecano tere | ot se.s lt Metco tates chat sca Hee 
BOB oes csicsse Ae Gi apne nies 2025 | eee eA... | eRe es, oe 
ON Pare enc Epi merc PAE Wed eters xs) 1} ot te een Loenceatirer (52) Salm a 
Mab acts Gee Stl Demeeee oP Deel MATTIE I. 2 d. d. i. org. solv. 
10 | ot Se nee 8024 ae ee. 8. S. s. al., h. bz., glac. ac. a. 
1 a eR ear dicta tt AES, REL. i, i. s. h. HCl; i. org. solv., alk. 
ET PES Sees ies W727 OA ee ha et a el ee ee IE Es: 
iC ee eee ECS Te em ad |i eco ere Ian [leo Be OR Oe Ot PORES coc 0 SRE ae 
15 | 1.231919 <-13 144-6 i. i. s. org. solv. 
NG e760? || eee BSE | |. Heabetse lett s s .... | SSPE oe. oh 
20 
17 1.201455 ai Shea oe TA9=bh el oh astethal ees... | ceptanbettenetnaett..ce § 
20 77-84; 
18 | 2 026455 Pe ei eps | cots ese Pocrctets [eee es 
DO reece caste a ses: || eve Rereeass.c | ERA Re ae ne i, 1. org. solv. 
7 ak era ea ae 74-6 208-13 8. Ss. s. org. soly. 
Der Wee Aes arc at: 90 (107) 188-90 Biel MOUS .. s. org. soly. 
7H ae erie ECan ati CRE: d.<360 4.66700 et as 08%! al., 3331 meth. al. 
23 | 2.872 43 (30) 228 sl..s. s. s. org. solv. 
72 Coca aoe mrs infus. d. xe is s. a., NaOH; i. org. solv., 
NH:OH 
D1 Nee iter oneal Coren aM IM, =, Oey kee 
26 d. 255 
DF eerie crcs ere akg OO KOO: btn lee ae SE oe 
Sl Pristresativesees | C2200 | | wees Ae 8 i. i. s. chl., bz., eth.; i. abs. al. 
29 ROS) =| 4... ASS: s. al., eth. 
: 333-7 d. Veslos lene s. al., eth., Igr. 
32 176-822 1 i. s. org. solv. 
BO ater eee Leia mee Rl ate eee i. ie Ss. conc. a.;1. org. solv. 
CO es epaiey, anced [101 eatin |W eaters 7 it, ris Ss. cone. a.; i, org. solv. 
BO fea sesisctesese se; (O28. Nemes Ee rut eee ee ere dO ne ela EE eg 
OL b Sega Bee SURES ce ees Sere oe Je Vests Rome s. org. solv. 
CKO 3452 See 81°... Geis. |Banencee.£.. vaslishn ee 3,3 s. org. solv. 
OS ee eae a 5 205i Fy as Wee ea sh O2282 ee wae Bs. 2 9332 a 1, 9132 meth. al. 
Lo ie aeeacehcheaerte <—15 270-3 Ve i. S. org. solv. 
AO a cah yb elke em ne we, ener o> | ee a i. 5 8. min. a.; i. org. solv. 
Cy Ua 8 See oe ae 1215-9) 6 4)|, Maas aul haan peta eae es y. s. chl., bz., aa acetate, 
eth.; s. H 
CB eh erates See 111.5 eb. 
BBW AREER ZR oa oe 49-50 
ABW se Dek ee ee ce 49-50 
UO ae eae as 104.5 
pet. eth. 
AG Wetec ct es 157609 eter esd 240 ee et cae een ane Beng.) Seen ee meets See 
CA Is hes eee 35.5 








PHYSICAL CONSTANTS OF 




















No Name Hormule Mol. Crystalline form, color and index 
| i i wt. of refraction 
Tin: 
1 Ethylchlorostannie acid.| HeSnCoHsCls..... . 327; OGicol. deliqs pre 4. 4... 22. - tone 
2 Ethyldiisoamyltin GH): 369. 951A bis cident Segue otsteel. Pe 
bromide 
3| Ethyldiisobutyltin (CoH) (Cult) sSnBr | 64 90M A ork. oh a aoe ee 
bromide 
4] Ethylmethylpropyltin | CHsC2H;CsH7SnlI..| 382.80] 1.554817........................- 
iodide 
5 Ethyl-n-propyldiiso- (C2Hs)(C3H7)Sn BEC 6) Mt an ae eee eee 
amyltin 3Hi1)2 
6 Hthyl Broyles dichlo- | (C2Hs)(CsHz)SnClz | 261.76} need. f. It. pet...................- 
ride 
7 Ethyl stannic acid. ..... C2Hs5‘SnO-OH.....| 180.77] wh. amor. gel or powd............- 
8| Ethyltetrathioortho- Sn(SC2H5)4........ CLS peo] Et fie nn See Ce soos 
stannate 
9| Ethyltin tribromide..... CoHsSnBrsz...._... 3875 1llcol. feath. or: 4)... 20 
10} LEthyltin triiodide...... CeHsSnis......... 5285210 fo Roe 2 2 ae 
11] Ethyltri-n-butyltin..... CoHs(CaHe)aSn.f). ; | 3198 10)41 4739... 181... ee ae 
12| Ethyltri-n-propyltin....} C2Hs(C3Hz)3Sn. . PHICEN |) et eens SAD, a | 
13] Hexadecyltetrathio- Sn(SCisH33)4..... . T1488 65 cee ks... rr 
orthostannate (n) 
14 Hexaethyl distannane. . .| [Sn(C2Hs)s]2 
15| Hexaethylditin.........| [(C2Hs)sSn}z.. : 
16)  Hexaphenylditin....... [(CeHs)sSnJo....... 
17 Hexa-p-tolylditin....... [(CeHsCHs)sSn]o...| 784.16] flat tabl. f. bz..................... 
18] Hexa-p-xylylditin....... [((CH3)2 ney 868.32] flat rhomb. tabl. f. bz.-al..........- 
19| Isopropylstannic acid...) CsH;Sn0-OH...... 194.79 )-wh. amoreeens. 2) fy. eee 
20| Isopropyltetrathio- Sn(SC3H7)4........ AN9 FOG lo. caus: Gee ok eee ee 
orthostannate 
21} Isopropyltin tribromide.| CsH7SnBrs........ 401.53} pa. yel. deliq., pr.................. 
22| Isopropyltin trichloride.| CsH7SnCls........ 268 5 16} 3 esccggs | one a nik ee 
23] Methylstannic acid.....| (CHs)SnOOH..... 166.74) wh. amor. powd.................. 
24 Methyltetrathioortho- | Sn(SCHs3)s4........ SOT ORME Ek ate s.:\ ee bet eee eee 
stannate 
25} Methyltin tribromide...} CHsSnBr3.........| 373.48] wh. need........................- 
26] Methyltin trichloride. ..| CHsSnCls......... 240-11} col..er..... Wek bene. see 
27| Methyltin triiodide..... CHeSnisyy. she. 514-49] [tyel. need sash 5c: 5 net 
28{ Methyltribromodipy- CHsSnBrs(CsHsN)s|\ 631-68)'2......... Smet tte eee 
ridinetin 
29] Methyltri-n-butyltin....| CHs(CsHo)sSn..... SOD OT MESTSD: tnt ae nee 
30-| Methyltri-n-propyltin. ..| CH3(C3Hz)3Sn.... . Piya Te So 3 hc ae, EE EEE SS 
31] Phenylbenzyltin dichlo- | (CsHs)(CsHsCH2) | 357.84) col. need. f. dil. HCl............... 
ride SnCle 
32} Phenyltetrathioortho- ~'//Sn(SCsHs)s.../.,..| 555.34|................2....-.. eee Ae 
stannate 
33 Phenyltin tribromide.. ..} CeHsSnBr3........ SSB NGO toed i051 sich Ww chs nocct ee 
34 Phenyltin trichloride....| CsHsSnClz....... BOB TUT S Aer. cos Sate esis s hclchcs shee 
35| Phenyltribenzyltin...... pe Cee 469.18} liq. . 
2)3 
36| Propyltetrathioortho- | Sn(SC3Hz)s........ ALOR QO A caitecarcnc MERE Be cc-cesetstal ete 
stannate (n) 
37° Propyltin triiodide...... CsH7SnIs......,.: BADD ie Shon. oto Sencshh i wienee 00le eeR 











METAL-ORGANIC COMPOUNDS (Continued) 





No. 


29 
30 


31 
39'/ 
33'| 
35 | 


36 
37 








Sp. gr. or 
density 


1.408919-5 
20 
1.818255 


1.0654?! 











Melting 
point, °C 


57-8 
d. below red 


Solubility in grams per 100 ml of 





Boiling 
point, °C 


Cold 
water 


Hot 
water 


Alcohol, acids, etc. 





154-516 
130.61% 





108-114; 
226-3070 


181-419 
12910 
10119 








193.001 




















s. eth., al. 


s. dil. min, a., KOH; i. al., 
eth., chl., xylene 


eth.; 18.08  chl.; 

7.82 bz. 

sl. s. bz., eth.; v. sl. s. 
abs. al. 

2130.4 bz. 

s. dil. min. a., KOH; i. 

org. solv. 


s. glac. ac. a.; sl. s. b. bz., 
chl.; i. dry eth. 


s. eth., al., bz., lgr., hyd. 
Ik 


yy alk. ’ 
hyd. by alk.; s. org. solv. 


iS) eth ale; | Sa) Chl:. 
meth. al. 
s. all ord. org. solv. 
except al. 


PHYSICAL CONSTANTS OF 





No. 


Name 


Formula 


Mol. 
wt. 


oosl a oO ad w noe 


27 


28 | 


29 
30 
32 


33 
34 


35 
36 
37 
39 





Tin: 

Propyltri-n-amyltin (n). 

Stannic bisacetylacetone 
dibromide 

Stannic bisacetylacetone 
dichloride 

Stannic bisbenzoylacet- 
one dibromide 

Stannic bisdibenzoyl- 
methane dibromide... . 

Stannic bis-3-ethyl- 
acetylacetone dibromide 

Tetra-dl-amyltin 

Tetra-n-amyltin........ 

Tetraaquastannic bis- 
acetylacetone stanni- 
bromide 

Tetrabenzyltin......... 


Tetra-n-butyltin 
Tetracyclohexyltin 


Tetraethyltin.......... 
Tetra-n-heptyltin....... 
Tetra-n-hexyltin........ 
Tetraisoamyltin........ 
Tetraisobutyltin........ 
Tetramethyltin......... 
Tetra-n-octyltin........ 
Tetraphenyltin..,...... 


Tetrapropyltin......... 
Tetra-o-tolyltin........ 
Tetra-m-tolyltin........ 
Tetra-p-tolyltin........ 


Tetra-m-xylyltin....... 


Tetra-p-xylyltin........ 


Tolylstannonic acid (0). . 
Tolylstannonic acid (m) . 


Tolyltetrathioortho- 
stannate (p) 

Tolyltin trichloride (0). . 

Tolyltin trichloride (p).. 

Tolyltrichlorostannane 
(m) : 

Tri-n-amyltin bromide. . 

Tribenzylethyltin...... 


Tribenzyltin chloride... 
Tribenzyltin hydroxide. . 
Tribenzyltin iodide. .... 


Tri--butyltin bromide. . 
Triethyl-n-amyltin..... 





C3H7(CsHu)3Sn.... 
(CsH702)2SnBro.... 


(CsH7O2)2SnCle.. .. 
(CioHisO2)2SnBre. . 
(CisHi002)2SnBre. . 
(C7Hi102)2SnBre. . . 
Sn(CsHi1)4........ 
Sn(CsHi)s4........ 
pe Le 
SnB Te 


Sn(CsHsCHp)...... 


Sn(CsHo)4.00.... 
Sn(CsHi)s........ 


pn(CHs)ce eet 
Sn(CsHi)r........ 
Sn(CsHs)4......... 
Sn(CsH7)4......... 
Sn(CsHsCHs)4..... 
Sn(CsHsCHs)s..... 
Sn(CsHsCHs)4..... 
[(CH3)2CsH3],Sn. . . 
({(CH3)2CsH3]:Sn... 
CHsCsHsSn0cH . . . 
CHsCsHsSn0oH.. . 
Sn(SCH3CsHs)s.... 
CH3CsHsSnCls..... 
CH3CsH:SnCls..... 
CHsCeHsSnCls..... 


(CsHi1)3SnBr...... 
(( ee) 


n 
(CeHsCH2)3SnCl. . . 
(CeHsCH2)3Sn0H 
(CeHsCHe)3Snl... 


(C4Ho)3SnBr....... 
(C2Hs)sCsHuSn. . . 


580 


476.75 
387.83 
614.99 
722. 








Crystalline form, color and index 
of refraction 


pa. yel. powd.5.........-1 eae 
sulfursyel.crijnasect ee eee 
Col, six sided ‘pt: 5.24. se eee 


174780. ce ctccnbuaiaec eee eee 


coliprif. lt:pet.7.<. eee eee 


col. stable liq., 1.4730......-:..-... 
Who micr, grains.)...)..s0ee eee 


COM GG. cingiasheose sac eee 
col. Need oF sts ehiees. cake eee 


METAL-ORGANIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 


No. 


bor 





Sp. gr. or 
density 


1.18728 
0.9748 
0.9959 
1.035196 
1.05428 
1,314° 
0.9605 
1.490° 


1.106570? 


Alcohol, acids, ete. 











8. bz., ras 
sl. s. org. solv. 
sl. s. org. solv. 


s. ¢. chl., bz.; sl. s. lt. pet. 


| s. common org. solv.; sl. s, 
It. pet. 

6.25% bz.; 086° al.; s. chl. 
CS2 

s. org. solv. 


s. org. solv. 

s. org. solv. 

s. h. bz., pyr., CCls, chi., 
ac. a.; sl. s. al 

| s. org. solv. 

s. bz., eth.; i. al. 

s. bz., h. eth., h. al. 

s. bz., chl., CS2, pyr.; 
sl. s. al., eth. 

31430 aS 5.2830 eth.; 
35.180 bz.; 43.239 chl. 

.0153° al.; 1.7320 bz.; 2.80% 
chi., .293' eth.; .017% 
meth. al. 

s. c. meth, al., al., eth., 
chl., eth. acet., pyr., a 
and bases; i. pet. eth. 





s. ac. a., acet., bz., eth, 
chl., pyr.; i. al. 

s. h. al., CSe, bz.s5 sl. sg. 
eth., lgr.; i. KOH 

















PHYSICAL CONSTANTS OF 
mE ee 






























No. Name Rormrils Mol. Crystalline form, color and index 
; wt. of refraction 
Tin: i 
1 Triethyl (p-dimethyl- (C2Hs)3(CHs)2 326;05|\1'. 561022. 02. 2 ee 
aminophenyl) stannane 'sH4Sn 
2|  Triethyl-o-hydroxy- (C2Hs)sOHCsHsSn.| 298.98] 1.537725..........:.............. 
phenyl stannane 

3 Triethylisoamyltin...... (@2Hs)a5n(CiEi).=|277202|e ee Nee a ns 

4] Triethylisobutyltin..._. (CEs) 35n(CaHo)) 4) 262.901 8 oa oon.) 

5 Triethylphenyitin...... (@2H5)a(CsHe)Sni. .. 1282798) colsliquesy)). 5-2... eee 

6| Triethyl-n-propyltin. ...| (C2Hs)sSn(CsHr)...| 248.97|.............................., 

Z| SUrethyltinw eee Dn(@2Es) 3. )eeee oe |) 205) 88] coleiliqhy.th 2 ee 

8} Triethyltin bromide... .| (C2Hs)3SnBr. : | 285.80), col lig... 400. cu eee 

9| Triethyltin chloride..... (Coos )sonClire.) 18241534 |"colliqheee (4.0.2 
10} Triethyltin ethoxide....| (C2Hs)sSn(OC2Hs) .| 250.94] col. lidvascic c8.. coh eee 
11 Triethyltin hydroxide...| (C2Hs)3SnOH...... 2227891 (Cols Chs.3 20.2 naka. once ee 
12 Triethyltin iodide. ..... (CoHs)3SnI........ 332.80! col.\liqhten |. Feet eee 
13| Triisoamyltin bromide. .| (CsHi1)sSnBr...... 412 03) 4 Pak Sha se bet ee 
14| Triisoamyltin chloride. .| (CsHi1)sSnCl...... S07 50h secon cadena ee 
15} Tritsoamyltin fluoride. ..| (CsHi)3SnF....... 351.12) needs). o: a0, aa. br. ee ee 
16 Triisoamyltin iodide... . (CsHi1)3SnI....... COA es A 
17| Triisobutylethyltin. ....| (CsHs)sSn(C2Hs)...] 319.10]....................s st 
18| Triisobutylisoamylt (Cs Ho) Sn (Ce Hin) 0 /8361015| (oe in eee 
19 Triisobutyltin bromide. .| (CsHs)sSnBr....... 369.95). Secnsthoaeeatn ese ae cee 
20| Triisobutyltin chloride. .| (CsHs)sSnCl....... B25 DOS: Sloat e sok abate eee 
21 Triisobutyltin fluoride. .| (CsHs)sSnF....... 309.04) fine:long pr... . .. .- sa poaee 
22] Triisopropyltin iodide. . | (CsHs)sSnI........ 416.96|:col.\Miqver jes. <k 2204s. eee 
23 | Triisopropyltin bromide. | (CsHz)sSnBr...... 327 288i. Bint. «eRe ncce eee 
24 Triisopropyltin iodide. . .| (CsHz)sSnI....... . 37488 |S. PERS Se Ges ce cniros ee 
25| Trimethylethyltin...... : i 
26] Trimethyltin........... Sn(CHs)s..... h408 163380}\col. lig; / . . 8 88e.y.43205, chee 
27| Trimethyltin bromide...| (CHs)sSnBr....... 243"(2).col-\creior'lig «6150 eee 
28| Trimethyltin chloride...| (CHs3)sSnCl........ 199/:26|"col Uci.2:.2: Aare ss ne 
29 Trimethyltin fluoride. ..| (CH3)3SnF........ 182.80} wh. short. thick rect. pr............ 
30| Trimethyltin hydride...|(CHs3)sSnH........ 164°81}\colvoily lige. «.4,<: «nena 
31} Trimethyltin hydroxide.| (CH3)sSnOH...... 180.,81):col; pr)... ot 
32| Trimethyltin iodide..... (CH3)3SnI......... 29072 Col Hq: 5. itr. kev 
33 Trimethyltin oxide... _. [(CH3)sSn]}20..... . 343.61] wh. amor. powd................... 
34| Trimethyltin sulfide. ...| [(CHs)3SnJoS...... 359.67) 1t. yel.oil.. 2. ee eee 
35 Triphenylbenzyltin..... Cee Cs 441-13) ‘col: pl: fall 0. 4 sae eee 

z 
36| Triphenylethyltin...... (CcHs)sSnC2Hs....| 379.06] wh. pr.f.al...................... 
37| Triphenylmethyltin..._. (CsHs)3SnCH3..... 365.04) col: \tetr: £. ethi..2.. ) neces 
38 Triphenyl-e-naphthyltin| (CsHs)sSn(CioH7). .| 477.16] col. DEe5 ogee bce ene 
39| Triphenyltin:.......... Sn(CeHs)s\s10¢.- 5.) 1350200) wh. powd.). 0.1554. ..2ss ue 
40 Triphenyltin bromide... .| (CsHs)aSnBr....... 42992) \colserss.3.2242 0b. 30175 ene 
41 Triphenyltin chloride. ..| (CsHs)sSnCl....... 385-46! cols Cr? 552.5.480 basco foe 
42 Triphenyltin fluoride....| (CsHs)3SnF........ 369¢00) ‘fine prio 2... hecs sncont ee 
43 | Triphenyltin hydroxide.| (CsHs)3SnOH...... SOTO 4 le sec cacquk eben ieee oe 
44|  Triphenyltin iodide. .... (CeHs)3SnI........ 476.92} 4-sided monocl. wh................ 
45 | Triphenyl-p-tolyltin. ...| (CsHs)sSn(CrHz).. .| 441.13] need. f.eth...................... 
46 Triphenyl-p-xylyltin.... cn a 560.31} col. Ing. hex. sheets f. al............ 
3)2}2 

47 | Tri-n-propyl-n-butyl tin.| (CsH7)sCsHoSn....| 305.07|............000000- 22002200 - ee 
48 Tri-n-propylethyltin. ...| (CsHz)sSn(CoHs)...| 277.02|..................0.. 0s. ence 
49| Tri-n-propylisobutyltin. | (CsHz)sSn(CsH»)...] 305.07|.......................... 
50|  Tripropyltin chloride... | (CsHz)3SnCl....... 283542 col: Ligh: 2. ee ee eee 
51|  Tri-n-propyltin chloride.| (C3sHz)sSnCl....... DES TAZ, WebAs f 2.25558 co ooo: 3 
SE 


METAL-ORGANIC COMPOUNDS (Continued) 


aa SS SS ee ee ee Se eee 
Solubility in grams per 100 ml of 


No. 





Sp. gr. or 
density 


1.2425 
1.322925 


1.12032.1 
1,13920.3 
1.2639 
1.168006 
1.3774 
1.630 
1.4288 
1.2634 


1.3777%5 
1.077921 
1.035676-8 
1,3523 
1,1290%4.2 


1.378%-5 
1.426325-2 
1,437822.2 


1.295382 
1.311383-85 


1,122521.8 
1.084124-1 
1.26783 
1.2678 












































Melting Boiling 
pomt,, °C point, “C one ae Alcohol, acids, ete. 
Gat mee hs 172-33 votes t cos) vlc ier’: atl. 
Mo ae 197-2003 oc erat pet one oll RE ee Satatce ee. cB. 
gy Bab 111186 efranka, SANs Mae siya o's) oil | Meelaeh sora epatiowehie + «te 
Beith. 4003 96.517 chet iglido se 22> all mon htgeeietadecke eS ....ka- 
Bh oat ky 254 if i. s. al., eth., org. solv. 
8 Sr Per: 8213 LIS Metre Pee Pe eee oe eee See 
<—75 16123 Hs i s. al., org. solv. 
—13.5 223-4 VSL Ste HES f.8 scot 8. org. solv. 
10 (15.5) 208-10 Ta eee ee 8. org. solv. 
OB be of cass 190 d. 2)).5. a pesorgasaly. 
43 271 Ss. 8. s. org. solv. 
—34.5 225 (231) Voss scg || Rien eS Ss. org. solv. 
21 L725) BED a Soe NOR Le eee me. Bee 
—30.2 FETT tae eee nl aote eee |) tear ae cere em wee 
28S aerated LER RE ef illo ete taba Lek tc be, 1.034! al.; .96731 bz.; 1.2251 
meth. al. 
—22 LYE S En Mt ee: Pee ee 
Ap eee 12516 ae Pa Alias eee 
Bietdeoan ance 152.916.5 Rae Re Il Veaereaee eee 
—26.5 EAS, | iets 
+30.2 IESE aa Te ES iene re ee Be 
DAL ol Wha Beh ckon dl ce al eae. a8 .41482 al.; 61432 meth. al.; 
132 bz. 
—22 PR4—Gig | 7 alll gs Pee 22 s. eth., org. solv. 
—49 ISS Bae eh 4 lta nte arta <1 s. org. soly. 
eee 15113 SSeS PE a a, 4 alll een See ey ee, ee 
RRS se oe 108.2 is Ye s. org. solv. 
23 182 ie Te s. org. solv. 
27 165 s 8. s. org. solv. 
Se eee ony. s. ae 8. org. solv. 
Bo0seal. tubelid-<375 0" || sean |) suse cs 2.453! meth. al.; 1.0831 al.; 
0.053! bz. 
Se cea Vous ccses-. | 8.Org. soly. 
118d subl. > 80 |s 8. s te al., bz., chl., CCla, 
alk. 
3.4 170 Waysliias ltrs cea: s. bz., al., eth., acet. 
CE Oe Ree ete as i. is s. a., alk.; i. org. solv. 
6 233.5 etc s. org. solv., HNOs 
90 2503s” ee ee A ates es s. org. solv. except al. 
DG Rg a lene a eecoks pees eee ane, Reeeeee an DM gin e8) ik 
60-1 s. bz., chl., eth. 
125 s. bz., chl., eth. 
232.5 i. .07939 al.; 7.8230 bz.; .9230 
eth.; 18.139 chl. 
120.5 i. i. s. al., eth., org. solv. 
106 24013.5 i. i. s. org. solv. 
CLY AP Bere eet an baat sliisty pill ay sate sl. s. c. al., eth. 
Eee ee oeietse terial] rant ont hee meee rad Metter Sones cosa 
121 25313.5 i. Ib 8. org. solv, 
124 a Ve litre Scorsese seers he eee: s. bz., chl., eth. 
SOOO a Neeser ee | pacer oe emetic at s. bz., eth., chl. 
pets ha ats 12110 Cn APR te Ie ee oO dao ocuG see 
soanerer He 117.523-8 pa rterere ml Serarac, 2-2 | a Seer ee meee eae ste 
PAA eanStS 12818 A sey | Een teats 55 co eee 
SO. ad MARR ee eam eens, Hf deg 2 s. org. solv. 
—23.5 ESE Oh lll sec. a cones “ltt ae er eee ee NeGemnN er rays oni! ear 














PHYSICAL CONSTANTS OF 





No. 

















Name armulsy Mol. Crystalline form, color and index 
wt. of refraction 

Tin: 
Tri-n-propyltin fluoride. | (C3H7)3SnF....... 266296) flatipriss ocs.c.00 - «0.0 een ee 
Tri-n-propyltin iodide. ..} (CsHz)sSnI........ 874.588) col. lid..).24 Seis 0os00 0-6 eee 
Tri-o-tolyltin sromide...| (CsHsCHs3)sSnBr...} 472.00] rhomb. tabl. f. al.................. 
Tri-p-tolyltin bromide. .| (CsHsCHs3)3SnBr...} 472.00] rhbdr. f. al....................... 
Tri-o-tolyitin chloride. ..| (CsH4CHs3)3SnCl...| 427.54] short. thick pr. f.al............... 
Tri-m-tolyltin chloride. .| (CHsC@sHs)sSnCl...| 427.54)..........6:.- eee e esse sa pees 
Tri-p-tolyltin chloride.. .| (CeHsCHs)sSnCl...| 427.54] rhomb. pl. f. al. . tee 
Tri-p-tolyltin fluoride... | (CsHsCHs3)3SnF....| 411.08) hairlike felted need... 0) Lew ee 
Tri-p-tolyltin hydroxide. | (CH3CsHs)35nOH..| 409.09].................... 
Tri-o-tolyltin iodide. .... (CeHsCHz)sSnI....} 519.00} rhomb. er. fr. al.-eth. 
Tri-p-tolyltin iodide. ...| (CsHsCHs)sSnI....| 519.00) rhomb. pl. fr. eth.-al... 
Tritriphenylstannyl- [(@sHs)sSn}sCH.,., 11063102) wh.er. sld. 99-0 sone eee eee 

methane 

Tri-p-xylyltin bromide. .| ((CHs)2CeHs]sSnBr.| 514.07] Ing. hex. er. f.al.................. 
Tri-p-xylyltin chloride. .| [(CHs)2CeHs]3SnCl.| 469.62] 6-cornered col. f. al................ 
Tri-m-xylyltin fluoride. .| [(CH3)2CsH3]3SnF..| 453.16] fine felted need................... 
Tri-p-xylyltin fluoride. ..| [(CHs)2CsH3]3SnF..| 453.16) fine Ing. need.................-... 

pala tL i, iodide... .| ((CHs)2CsHs]sSnI. .| 561.08} hex. tabl. f.al.................... 
ne: 
Di-n-butylzine......... qa eae V7 98614 MiG tenor roe oboe 00-0 Ree 

3)2 

Dicthylzinew pee ee aes Zn(CoHs)e......... 123.50] col. liq. ign. in air or Cl............ 
Dimethylzine.......... me LS 95 45) Gol. id..«.c ce = o.20e nes cee 
Diphenylzine.......... Zn(CeHs)2......... 219758) Wheel. « es cei. ocr. Lene 
Di-n-propylzine........ Zao HCH). NUS TESS | lig Se ceces esters eancis se oe ee 
Di-o-tolylzine.......... Zn(CeHiCHs)2. . 247 363 |hwhsier:: «3.5 aeerd ona oe oe ete 
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METAL-ORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 





Sp. gr. or Melting Boiling 
No. density point, °C point, °C Cold Hot 


Swater wates Alcohol, acids, etc. 


t) PO ert os: 275i Le ieriiiveeeis. Rte tener pees: Ere 4.2631 meth. al.; 2.7351 al.; 
0.1183! bz. 

Sedttenennc hl ater ertichs 8. org. solv. 

OL... SIs s. bz., eth.; sl. s. al. 

me rece eRe s. bz., eth.; sl. s. al. 

Rus ny bene, ore s. bz., eth.; sl. s. al. 


25.35 RNs | MRE ces sl. s. al., bz., eth. 
dicks: or [eraaeres’s s. al. 


Ao Regan ee A s. bz., eth.; sl. s. al. 

oh serch lipt Farezes s. bz.-eth.; sl. s. al. 

iG i v. s. bz., eth., chl.; s. h. 
pet. eth.; sl. s. ¢. pet. 
eth., al. 

Pee oe s. bz., chl., eth.; i. c. al. 

s. bz., chl., eth.; i. c. al. 
s. bz., eth., al. 

sl. s. bz., bh. eth., al. 

oS) ae s. bz., chl., eth.; i. c. al. 








TL DIR DL bea oe 0s ee Ae or 
20 | 1.38610. —42.2 














Beer) s. xylene; v. sl. s. pet. eth. 
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PHYSICAL CONSTANTS OF ORGANIC COM- 


POUNDS 


The naming and arrangement of compunds, the preparation 
of the abridged form of the International Union Rules for the 
Naming of “Organic Compounds and the Prefix Names of 
Organic Radicals have been in charge of 


AUSTIN M. PATTERSON 
Professor Emeritus of Chemistry, Antioch College 
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in the revision of this table. 
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of Chemistry and Physics. 
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A. W. Ralston, 
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INTERNATIONAL UNION RULES 
FOR THE 
NAMING OF ORGANIC COMPOUNDS 


Editor’s Note.—These rules are taken from the “‘ Definitive Report of the 
Commission on the Reform of the Nomenclature of Organic Chemistry,” 
which was unanimously adopted by the Commission and by the Council 
of the International Union of Chemistry at Liége in 1930. A translation 
of the report, with comments, appeared in the Journal of the American 
Chemical Society, 55, 3905-25 (1933), and the reader is referred there for the 
full text and more extended comments. The comments here given in fine 
type are the editor’s. 


I. General 


1. As few changes as possible will be made in terminology 
universally adopted. 

2. For the present, only the nomenclature of compounds of 
known constitution will be dealt with; the question of sub- 
stances of imperfectly known constitution is postponed. 

3. The precise form of words, endings, etc., prescribed in 
the rules should be adapted to the genius of each language 
by the subcommittees. 


Il. Hydrocarbons 


4. The ending ane is adopted for saturated hydrocarbons. 
Open-chain hydrocarbons will have the generic name alkanes. 

5. The present names of. the first four normal saturated 
hydrocarbons (methane, ethane, propane, butane) are retained. 
Names derived from the Greek or Latin numerals will be used 
for those having more than four atoms of carbon. 


As the names in this series are also used in forming names of unsaturated 
hydrocarbons, of alcohols, aldehydes, acids, etc. a list of them is here given, 
with the numbers of carbon atoms: 


1 Methane 27 Heptacosane 

2 Ethane 28 Octacosane 

3 Propane 29 Nonacosane 

4 Butane 30 Triacontane 

5 Pentane 31 Hentriacontane 

6 Hexane 32 Dotriacontane 

7 Heptane 33 Tritriacontane 

8 Octane 34 Tetratriacontane 
9 Nonane 35 Pentatriacontane 
10 Decane 36 Hexatriacontane 
11 Hendecane 37 Heptatriacontane 

(Undecane) 38 Octatriacontane 

12 Dodecane 39 Nonatriacontane 
13 Tridecane 40 Tetracontane 

14 Tetradecane 41 Hentetracontane 
15 Pentadecane 42 Dotetracontane 
16 Hexadecane 43 Tritetracontane 
17 Heptadecane 44 Tetratetracontane 
18 Octadecane 45 Pentatetracontane 
19 Nonadecane 46 Hexatetracontane 
20 Eicosane 47 Heptatetracontane 
21 Heneicosane 48 Octatetracontane 
22 Docosane 49 Nonatetracontane 
23 Tricosane 50 Pentacontane 

24 Tetracosane 51 Henpentacontane 
25 Pentacosane 52 Dopentacontane 
26 Hexacosane 53 Tripentacontane 
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54 Tetrapentacontane 58 Octapentacontane 
55 Pentapentacontane 59 Nonapentacontane 
56 Hexapentacontane 60 Hexacontane 


57 Heptapentacontane 


6. Branched-chain hydrocarbons are regarded as derivatives 
of the normal hydrocarbons; their names will be referred to 
the longest normal chain present in the formula by adding to it 
the designations of the side chains. In case of ambiguity, or 
if a simpler name would result, that chain which admits of the 
maximum of substitutions will be selected as the fundamental 
chain. 


A simple example is 2-methylbutane, CH3:CH(CH;:)CH2CH;3. The 
puneiple of ‘maximum of substitutions’? may be illustrated as follows: 
n the compound 


CH3:CH:CH2CH»CHCH2CH2CH2CH3 
H(CH3)CH(CHs)CH; 


the longest straight chain contains nine carbon atoms, which would lead to 
the name 5-(1, 2-dimethylpropyl)nonane; the number of substitutions 
in the main chain is only one, but the radical is a complicated one. By 
selecting a chain of eight we get three substitutions of simpler radicals and 
arrive at the name 4-butyl-2,3-dimethyloctane. Rules 6 and 7 apply to 
saturated hydrocarbons only. 


7. In case there are several side chains, the order in which 
such chains are named will correspond to the order of their 
complexity. The chain having the greatest number of second- 
ary and tertiary atoms will be considered the most complex. 
The alphabetic order may also be followed in such cases. 

Two possible orders to be followed in arranging the names of substituting 
radicals in a compound are here referred to. In the “order of complexity’’ 
the radical of lowest weight comes first, then that of next lowest weight, and 
so on; of those having the same weight the least branched comes first and 
the most branched last, thus: methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, etc. The ‘alphabetic order’? would of course be: butyl, 
ethyl, isobutyl, isopropyl, methyl, propyl (or else butyl, zsobutyl, ethyl, 
methyl, propyl, isopropyl). (The alphabetic order is followed in the Organic 
Table in this handbook.) 


8. In the names of open-chain unsaturated hydrocarbons 
having one double bond the ending ane of the corresponding 
saturated hydrocarbon will be replaced by the ending ene; if 
there are two double bonds, the ending will be diene, etc. 
These hydrocarbons will bear the generic names alkenes, 
alkadienes, alkatrienes, etc. Examples: propene, hexene, etc. 

9. The names of triple-bond hydrocarbons will end in yne, 
diyne, etc. They will bear the generic name alkynes. Exam- 
ples: propyne, heptyne, etc. 


be Se -yne replaces -ine because the latter is reserved for bases (see 
e 33). 


10. If there are both dcuble and triple bonds in the funda- 
mental chain the endings enyne, dienyne, etc., will be used. 
The generic names of these hydrocarbons will be alkenynes, 
alkadtenynes, etc. 
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The double bonds are expressed first in the name (ene before yne) and 
take precedence in numbering (cf. Rule 64). Example: CH2:CHCH:CH- 
C:CH, hexa-1,3-dien-5-yne, not hex-1-yne-3,5-diene. No provision is made 
for branched unsaturated hydrocarbons. It seems best, for general use, to 
select as the fundamental straight chain the longest one that contains the 
maximum of double and triple bonds. Example: CH2:C(C2Hs)CH2CHs, 
2-ethyl-1-butene, not 3-methylenepentane. 


11. Saturated monocyclic hydrocarbons will take the names 
of the corresponding open-chain saturated hydrocarbons, 
preceded by the prefix cyclo. They will bear the generic name 
cycloalkanes. 


Examples: cyclopropane, cyclobutane, cycloheptane. 


12. When they are unsaturated, rules 8-10 will be applied. 
However, in the case of partially saturated polycyclic aromatic 
compounds the prefix hydro, preceded by di-, tetra-, etc., will 
be used. Example: dihydroanthracene. 


Further examples: cyclobutadiene, cyclohexene (not tetrahydrobenzene). 


13. Aromatic hydrocarbons will be denoted by the ending 
ene and will otherwise retain their customary names. How- 
ever, the name phene may be used instead of benzene. 


Examples: benzene, toluene, xylene (not benzol, toluol, xylol). 


II. Fundamental Heterocyclic Compounds 


14. The endings of customary names, endings which do not 
correspond to the function of the substance, will undergo the 
following modifications, so far as they are in accord with the 
genius of each language: (a) The ending ol will be changed to 
ole. Example: pyrrole. (b) The ending ane will be changed to 
an. Example: pyran. 

15. When nitrogenous heterocycles not having the ending 
ine give basic compounds on progressive hydrogenation, such 
derivation will be indicated by the successive endings ine, 
idine. Examples: pyrrole, pyrroline, pyrrolidine; oxazole, 
oxazoline. 

16. The ending a is adopted for hetero atoms occurring 
in a ring. Oxygen will accordingly be indicated by oxa, sulfur 
by thza, nitrogen by aza, etc. The letter a may be elided 
before a vowel. Examples: thiadiazole, oxadiazole, thiazine, 
oxazine. 

While the universally accepted names of heterocyclic com- 
pounds are retained, the names of other heterocyclic compounds 
are derived from that of the corresponding homocyclic com- 
pound by adding to it the names of the hetero atoms ending in a. 
Example: 2, 7, 9-triazaphenanthrene. 


The custom of naming complex heterocyclic ring systems from the names 
of their component rings (as, anthrapyrrole, naphthopyridine) is so ‘uni- 
versally accepted” that it will no doubt continue to be followed. The rule 
adds a useful new device for certain cases. 
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IV. Simple Functions 


17. Substances of simple functions are defined as those 
containing a function of one kind only, which may be repeated 
several times in the same molecule. 


That is, an alcohol may have one, two or more OH groups and still be a 
substance of simple function, while a hydroxy aldehyde or an amino acid is 
one of complex function. 


18. When there is only one functional group, the fundamental 
chain will be selected so as to contain this group. When 
there are several functional groups the fundamental chain 
will be selected so as to contain the maximum number of these 
groups. 


Example: CHsCH2CH(COOH):, 2-ethylpropanedioic acid (ethylmalonic 
ane According to the original Geneva system it was butanoic-2-methyloic 
acid, 

19. Halogen derivatives will be designated by the name 
of the hydrocarbon from which they are derived, preceded by a 
prefix indicating the nature and number of the halogen atoms. 


Examples: C2HsCl, chloroethane; CH2BrCH>Br, 1, 2-dibromoethane. 


20. Alcohols and phenols will be given the name of the 
hydrocarbon from which they are derived, followed by the suffix 
ol. In accordance with rule 1 names universally adopted will 
be retained, as: phenol, cresol, naphthol, etc. 

This nomenclature may also be applied to heterocycles. 
Example: quinolinol. 


Further examples: CHsCHOHCHs, 2-propanol; CsHuO8H, cyclohexanol. 


21. In naming polyhydrie alcohols or phenols, one of the 
forms di, trz, tetra, etc., will be inserted between the name 
of the parent hydrocarbon and the suffix ol. 


Examples: CH20HCH:048, 1, 2-ethanediol; p-CsH.(OH)2, 1, 4-benzenediol. 


22. The name mercaptan as a suffix is abandoned; this 
function will be denoted by the suffix thiol. 


Examples: CH;SH, methanethiol; CH2SHCH2SH, 1, 2-ethanedithiol. 


23. Ethers are considered as hydrocarbons in which one or 
several hydrogen atoms are replaced by alkoxy groups. How- 
ever, for symmetrical ethers the present nomenclature may be 
retained. Examples: CH;OC.H;, methoxyethane; CH;OCHs, 
methoxymethane or methyl ether. 

24. Oxygen linked, in a chain of carbon atoms, to two of 
these atoms will be denoted by the prefix epozy in all cases 
where it would be unprofitable to name the substance as a 
cyclic compound. Examples: ethylene oxide = epoxyethane; 
epichlorohydrin = 3-chloro-1,2-epoxypropane; tetramethylene 
oxide = 1,4-epoxybutane. 

25. Sulfides, disulfides, sulfoxides and sulfones will be named 
like the ethers, ory being replaced by thio, dithio, sulfinyl and 
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sulfonyl, respectively. Examples: CH;SO.C2H;, methylsul- 
fonylethane; CH;SC;H;, methylthiopropane; CH3;CH,CH,- 
SOCH-2CH:2CH:CHs, 1-(propylsulfinyl) butane. 

26. Aldehydes are characterized by the suffix al added to 
the name of the hydrocarbon from which they are derived; 
thioaldehydes, by the suffix thial. Acetals will be named as 
1,1-dialkoxyalkanes. 


Examples: CHsCHO, ethanal; CHOCHO, ethanedial; CHsCH:CHS. 
propanethial; CHsC(OC:Hs)2, 1,1-diethoxyethane; CsHsCHO, benzene- 
earbonal? (cf. rule 32, paragraph 2). 


27. Ketones will receive the ending one. Diketones, tri- 
ketones, thioketones will be designated by the suffixes dione, 
trione, thione. 


Examples: CH3:COCHs, 2-propanone; CHsCOCOCHs, 2, 3-butanedione: 
CH:CSCH:CHs, 2-butanethione; cyclohexanone. 


28. The name ketene is retained. 
Example: (CH3)2C:CO, dimethylketene. 


29. For acids the rule of the Geneva nomenclature is retained. 
However, in cases where the use of that nomenclature would 
not be convenient the carboxyl group will be considered as 
a substituting group and the name of the acid will be formed by 
adding to the name of the hydrocarbon the suffix carbonique or 
carboxylic, according to the language. 

Examples: CH;sCH2COOH, propanoie acid; HOOCCH:COOH, propane 
dioic acid; HOOCCH:CH(COOH)CH:2COOH, 1, 2, 3-propanetricarboxylic 
acid. In the Geneva system the last-named compound would have been 
called pentanedioic-3-methyloic acid. 

30. Acids in which an atom of sulfur replaces an atom of 
oxygen will be named according to the Geneva nomenclature. 
Example: ethanethioic, -thiolic, -thionic, -thionothiolic. If the 
carboxyl is considered as a substituent the compounds will be 
named carbothioie acids. The suffix carbothiolic will be used 
if it is certain that the oxygen of the OH group is replaced by 
sulfur; the suffix carbothtonic if it is the oxygen of the CO 
group; the suffix carbodithioic will be used if both oxygen atoms 
are replaced. 

Examples of the two systems of names: CHsCOSH or CH;CSOH (either 
one), ethanethioic acid, methanecarbothioic acid; CH;sCOSH, ethanethiolic 
acid, methanecarbothiolic acid; CHsCSOH, ethanethionic acid, methane- 
earbothionic acid; CHsCSSH, ethanethionothiolic acid, methanecarbodi- 
thioic acid. 

31. The existing conventions will be retained for salts and 
esters. 

Examples: Sodium butanoate or sodium salt of butanoic acid; diethyl 


1,2-ethanedicarboxylate or diethyl ester of 1,2-ethanedicarboxylic acid; 
sodium acetate; methyl succinate. 


32. Acid anhydrides will retain their present mode of designa- 
tion according to the names of the corresponding acids. For 
names formed in accordance with the Geneva nomenclature, 
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the amides, amidoximes, amidines, imides and nitriles will be 
named like the acids by adding to the name of the corresponding 
hydrocarbon the endings amide, amidine, amidoxime, imide, 
and nitrile, respectively, while the halides will be named by 
combining chloride, ete., with the name of the radical. Exam- 
ples: CsH;COCI, butanoyl chloride; C;H;CON Ho, butanamide; 
etc. 

If the carboxyl is considered as a substituent the endings 
carbonamide, carbonamidine, carbonamidoxime, carbonimide, 
carbonitrile will be used. Examples: C;H7;COCI, propane- 
carbonyl chloride; C;H;CONH2, propanecarbonamide; ete. 

33. The ending zne is reserved exclusively for nitrogenous 
bases. The present nomenclature of monoamines is retained. 
For polyamines, the name of the hydrocarbon will be followed 
by the suffixes diamine, triamine, etc. 

For aliphatic compounds containing quinquevalent nitrogen 
the ending zne will be changed to onium. For cyclic substances 
containing quinquevalent nitrogen in the ring the ending ine 
will be changed to iniwm; for those with the ending ole, this 
will be changed to olium. Examples: pyridine, pyridinium; 
imidazole, imidazolium. 


Further examples: CH3NH2, methylamine; (CH;)2NH, dimethylamine; 
(CH;s)sN, trimethylamine; NH:CH2»CH2NHz2, 1,2-ethanediamine; dextrin 
(not dextrine); glycerol (not glycerine). 


34. (revised 1938) (a) Derivatives of hydrogen arsenide, 
AsH;, will be named like the amines and their derivatives, with 
the ending arsine. The univalent radical -AsHz will be desig- 
nated by the prefix arsino. 


Examples: CH3zAsH2, methylarsine; (CHs):As, trimethylarsine; (CHs) 2- 
AsCl, chlorodimethylarsine; (CH:3)sAsO, trimethylarsine oxide; HeAsCHo>- 
CHeAsH>2, 1, 2-diarsinoethane or ethane-1, 2-diarsine; (C2Hs)sAsOH, 
tetraethylarsonium hydroxide; (CH:)2AsAs(CHs)2, tetramethylbiarsine. 


(b) Acids of the types RHAs(:0)OH and RR’As(:0)OH 
will be named arsinic acids; those of the type RAs(:0)(OH). 
will be named arsonic acids. The radical >AsO2H will be desig- 
nated by the prefix arsinico, the radical -AsO3H: by the prefix 
arsono. 


Examples: (CHs)2AsO2H, dimethylarsinie acid; CeHsAsO3H2, benzene- 
arsonic acid, 


(c) Rules a and 6 are applicable to the analogous compounds 
of phosphorus and antimony, the syllable “ars” being replaced 
respectively by phosph or stib. 

(d) The following list includes the prefixes and suffixes 
applicable to the most common compounds of phosphorus, 
arsenic and antimony: 
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Radical Prefix Suffix 
-AsH» arsino arsine 
-AsO arsenoso 
-AsOz arso 

> As(:0)OH arsinico arsinic 
-As(:0)(OH). arsono arsonic 
-As = As- arseno 

-PH, phosphino phosphine 
-PO phosphoroso 

-PO: phospho 
>P(:0)OH phosphinico phosphinic 
-P(:0)(OH)s2 phosphono phosphonic 
SIP = 12 phosphoro 

-P = N- phosphazo 

-P = As- phospharseno 

-SbH. stibino stibine 
-SbO stiboso 

-SbO. stibo 

>Sb(:0)OH stibinico stibinic 
-Sb(:0)(OH).2 stibono stibonic 
-Sb = Sb- antimono 

-Sb = As- stibarseno 


(e) Derivatives of bismuthine, BiH3, will be named like the 
arsines. 

(f) Compounds of arsenic, phosphorus, antimony and bis- 
muth which cannot be named clearly by the preceding rules 
will be named as derivatives of arsines, phosphines, stibines 
or bismuthines or (if possible) as organometallic derivatives 
(rule 48). 

Examples: CH3BiO, methylbismuth oxide; CHsSbClu, methylantimony 
tetrachloride; (CeHs)2AsOC2Hs, ethoxydiphenylarsine; (CH;)2AsOH, hy- 
droxydimethylarsine or dimethylarsenic hydroxide; CH3SbS, methylanti- 
mony sulfide; [(CH:3)2As]20, bis(dimethylarsenic) oxide or cacodyl oxide. 

35. Compounds derived from hydroxylamine by replacement 
of the hydrogen of the hydroxyl will be regarded as alkoxy 
derivatives; those in which an atom of hydrogen of the NH; 
group is replaced, as alkylhydroxylamines. Oximes will be 
named by adding the suffix oxime to the name of the correspond- 
ing aldehyde, ketone or quinone. Examples: C.H;ONH:2 
ethoxyamine; C.H;NHOH, ethylhydroxylamine. 

Further examples: CHsCH2CH:NOH, propanal oxime; CHsC(:NOH)CHs, 
propanone oxime. 

36. The generic term wrea is retained; it will be used as a 
suffix for the alkyl and acyl derivatives of urea. Examples: 
butylurea, CsH,NHCONH2; butyrylurea, C;sH;CONHCONH2». 
The bivalent radical -NHCONH- will be named ureylene. 

37. The generic name guanidine is retained. 

38. The name carbylamine is retained. 


Example: C2HsNC, ethylearbylamine (or ethyl isocyanide), 
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39, Isocyanic and isothiocyanic esters (RNCO, RNCS) will 
be named zsocyanates and isothiocyanates. 

40. The name cyanate is reserved for true esters which on 
saponification yield cyanic acid or its hydration products. 
The name sulfocyanate will be replaced by thiocyanate. 

41. Nitro derivatives: no change in the present nomenclature. 


Examples: CsHsNO, nitrosobenzene; (NO2)3CsH2OH, trinitrophenol. 


42. Azo derivatives: the forms azo, azoxy are retained. 

43. (a) Diazonium compounds, RN2X, are named by 
addition of the suffix diazonium to the name of the parent 
substance (benzenediazonium chloride). 

(b) Compounds having the same empirical formula but con- 
taining trivalent nitrogen will be named by replacing diazonium 
with diazo (benzenediazohydroxide). 

(c) Substances of the type RN2OM will be named diazoates. 

(d) Compounds in which the two nitrogen atoms are united 
to a single carbon atom will be designated by the prefix diazo 
(diazomethane, diazoacetic acid). 

(e) The term diazoamino is retained; however, these com- 
pounds may also be regarded as derivatives of triazene. 

(f) Derivatives of the substances H2NNHNHNH»; NH:- 
NNHNH2; NH:NNHN:NH will be named tetrazanes, tetrazenes, 
pentazdienes, etc. 

Examples: (a) CoHsN(:N)Cl, benzenediazonium chloride; (b) CsHsN:- 
NOH, benzenediazohydroxide; (c) CsHsN:NONa, sodium benzenediazoate; 
(d) N2CH2, diazomethane; NeCH:COOH, diazoacetic acid, diazoethanoic 
acid or diazomethanecarboxylic acid; (e) CeHsN:NNHCcHs, diazoamino- 
benzene or 1,3-diphenyltriazene; (f) CeHsNHNHNHNHCcéHs, 1,4-di- 
phenyltetrazane; CeHsN:NNHNHz, 1-phenyl-1-tetrazene. 

44. Hydrazines are designated by the name of the alkyl 
radicals from which they are derived, followed by the suffix 
hydrazine. In cases where the amino group of carbonamides is 
replaced by the hydrazino group, the suffix hydrazide will be 
used. Hydrazo derivatives are regarded as derivatives of 
hydrazine. Examples: CH;NHNHo2, methylhydrazine; C.H,- 
NHNHC;H;, 1-ethyl-2-propylhydrazine; CsH;CONHN Hap, bu- 
tyrohydrazide or propanecarbohydrazide. 

45. Hydrazones and semicarbazones are named like the 
oximes. The term osazone is retained. 


Examples: CHsCH:NNHCcHs, ethanal (or acetaldehyde) phenylhydra- 
zone: (CH3)2C:NNHCONHzs, propane (or acetone) semicarbazone, 


46. The name quinone is retained. 


Examples: p-benzoquinone or p-quinone, 1,2-naphthoquinone or 1,2- 
naphthaquinone, phenanthrenequinone or phenanthraquinone. 


47. Sulfonie and sulfinic acids will be designated by adding 
the suffixes sulfonic and sulfinic to the name of the hydrocarbon. 
The analogous acids of selenium and tellurium will bear the 
names alkaneselenonic and -seleninic acids; alkanetelluronic 
and -tellurinic acids, 
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Examples: C2:H;SO:H, ethanesulfonic acid; C1oHs(SO2H)2, naphthalenedi- 
sulfinic acid, CHsSeO3H, methaneselenonic acid, CsHsTeOoH,. benzene- 
tellurinic acid. 

48. Organometallic compounds will be designated by the 
names of the organic radicals united to the metal which they 
contain, followed by the name of the metal. Examples: 
dimethylzinc, tetraethyllead, methylmagnesium chloride. 

However, if the metal is united in a complex manner it may 
be considered as a substituent Example: ClHgCsH,CO.H, 
chloromercuribenzoic acid. 

4912 (revised 1938) 

I. Cyclic hydrocarbons with aliphatic side chains are to be 
named according to one of the two following methods: (a) The 
radical names denoting the side chains are prefixed to the name 
of the cyclic hydrocarbon. (8) The cyclic hydrocarbon residue, 
if it can be named as a radical, is considered a substituent of the 
aliphatic chain. Naming according to (a) is in general pref- 
erable when the side chain is short or when several side chains 
are present. Naming according to (8) is more convenient 
when the side chain is long, and particularly when the cyclic 
hydrocarbon residue is not at the end of this chain. 

Examples: (a2) CcHsC2H;, ethylbenzene, CH:CsHiCoHs, methylethyl- 
benzene; CioH:CH:CHs, ethenylnaphthalene. 

(8) CHsCH(CeHs)(CH2)sCH3z, 2-phenyloctane; p-(CH3)»>CHCsH.:CH- 
(CH:)CH(CHs3) (CH2)3CHs3. 3-methyl-2-(4-isopropylpheny!) heptane. 

For naming cyclic hydrocarbons with side chains according 
to (a), it is advisable in many cases to use the common names 
of simple aromatic hydrocarbons. 

Examples o-CH;CrHsC2Hs, 2-ethyltoluene, (CHs):CsHsCH:CH2(1,3,2), 
2-ethenyl-m-xylene; CHsCeHs(C2Hs)CH(CHs)2(1,2,4), 2-ethyl-p-cymene. 

II_ When several cyclic hydrocarbon residues are united by 
an aliphatic chain the name of the compound will be derived 
from that of the aliphatic hydrocarbon, provided radical names 
are available for the cyclic hydrocarbon residues. 

Examples: CeHsCH2CeHs, diphenylmethane; CsHsCH>CH(CeHs) (CH:)2- 
CHs, 1,2-diphenylpentane. 

If this is not the case, or if the possibility of using a convenient 
radical name makes it desirable, the name of the compound 
will be derived from that of one of the cyclic hydrocarbons, on 
the principle of substitution. 

Fixamples* Ci:H9CH2Ce6H;(2), 2-benzylanthracene (better than phenyl- 
(2-anthryl) methane), CisH»CH2CH2CeHs, (8-phenylethyl) pyrene 

49> (revised 1938). When the cyclic hydrocarbons treated 
of in rule 49a carry functions which can be expressed only by a 
prefix, the same possibilities for names exist as those indicated 
in rule 49a. 

Examples: CsHsCHCICH2Cl, 1,2-dichloro-1-phenylethane or (a, B-di- 
chloroethyl) benzene; CeHsCH2CHCH:3CH:Cl, 3-chloro-2-methy]-1-phenyl- 
propane or (y-chloroisobutyl) benzene: p-ClCsHsCH2CH>Cl, 4-chloro-1- 
(8-chloroethyl) benzene or 2-chloro-1-(4-chlorophenyl) ethane. 

For naming derivatives of monocyclic hydrocarbons which 
have common names, 1t will be cf advantage to employ these 
names. 
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Examples: p-ClCsHiCHs, 4-chlorotoluene (4-chloro-1-methylbenzene) ; 
p-ClICs6HsCH2Cl, 4, w dichlorotoluene (4-chloro-1-(chloromethyl) benzene, 
4-chlorobenzyl chloride) , CH3Ce6H4(NO2)CH(CHs)2(1,2,4), 2-nitro-p-cymene 
(2-nitro-1-methyl-4-isopropylbenzene). 

50. If it is necessary to avoid ambiguity, the names of 
complex radicals will be placed in parentheses. Examples: 
(dimethylphenyl)amine = (CH;)2CsH;NH2; dimethylphenyl- 
amine = CeH;sN(CHs)2. 


V. Complex Functions 


51. For compounds of complex function, that is to say, 
for compounds possessing different functions, only one kind of 
function (the principal function) will be expressed by the 
ending of thename. The other functions will be designated by 
appropriate prefixes. 

Example: 2-aminoethanol (not ethanolamine). By rule 1 very commonly 
used names like phenolsulfonic acid, naphthylaminesulfonic acid might still 
be used. 

52. The following prefixes and suffixes will be used for desig- 
nating the functions. 


Function Prefix Suffix 
Acid and derivatives carboxy carboxylic, carbonyl, 
carbonamide, etc., 
or oic, oyl, ete. 


Alcohol hydroxy ol 
Aldehyde oxo, aldo (for al 

aldehyde O) or 

formyl (for 

CHO) 
Amine amino amine 
Azo derivative azo ns 
Azoxy derivative azOXy ae 
Carbonitrile (nitrile) cyano carbonitrile or nitrile 
Double bond ee ene 
Ether alkoxy ak 
Ethylene oxide, etc. “epoxy 
Halide halogeno (halo) 7 
Hydrazine hydrazino hydrazine 
Ketone oxo or keto one 
Mercaptan mercapto thiol 
Nitro derivative nitro bel 
Nitroso derivative nitroso NG 
Quinquevalent nitrogen ... onium, inium (olium) 
Sulfide alkylthio ed: 
Sulfinic derivative sulfino sulfinic 
Sulfone sulfonyl rae 
Sulfonic derivative sulfo sulfonic 
Sulfoxide sulfinyl ca 
Triple bond ok yne 
Urea ureido urea 
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The order in which the functions are here listed has no significance; the 
rules do not establish any general order of precedence (cf. rules 7, 63). 


53. The names of derivatives of fundamental heterocyclic 
substances will be formed according to the preceding rules. 


Example: Hydroxyquinolinecarbonamide, not quinolinolearbonamide. 


VI. Radicals 


54. Univalent radicals derived from saturated aliphatic 
hydrocarbons by removal of one atom of hydrogen will be named 
by replacing the ending ane of the hydrocarbon by the ending yl. 

Examples: methyl, ethyl, pentyl (or amyl), ete. Since isopropylidene 
is recognized (rule 56) it was no doubt the intention of the Committee to 
recognize isopropyl! similarly. 

55. The names of univalent radicals derived from unsaturated 
aliphatic hydrocarbons will have the endings enyl, ynyl, dienyl, 
etc., the positions of the double or triple bonds being indicated 
by numerals or letters where necessary. 

Examples: CH2:CH—, ethenyl (or vinyl); CH:C—, ethynyl; CH;—CH:- 
CH—CH:—,, 2-butenyl; CH2:CH—CH:CH—,, 1, 3-butadienyl. 

56. Bivalent or trivalent radicals derived from saturated 
hydrocarbons by removal of 2 or 3 hydrogen atoms from the 
same carbon atom will be named by replacing the ending ane 
of the hydrocarbon by the endings ylidene or ylidyne. For 
radicals derived from unsaturated hydrocarbons, these endings 
will be added to the name of the hydrocarbon. The names 
isopropylidene and methylene are retained. 

Examples: CH:<, methylene; CH:sCH<, ethylidene; CHsCH.»CH << 
propylidene; (CHs)2C <, (1-methylethylidene) or isopropylidene; CHsC*, 
ethylidyne; CH2:CH—CH2CH <, 3-butenylidene. 

57. The names of bivalent radicals derived from aliphativ 
hydrocarbons by removal of a hydrogen atom from each of the 
two terminal carbon atoms of the chain will be ethylene, tri- 
methylene, tetramethylene, etc. 

Only saturated radicals are provided for: —CH:CH:—, ethylene; —CH>- 
CH:2CH:2—, trimethylene, etc. 

58. Radicals derived from acids by removal of OH will be 
named by changing the ending carboxylic to carbonyl or, if the 
Geneva nomenclature is used, oic to oyl. 


Examples: CH3CO, ethanoyl or methanecarbony] (or acetyl). 


59. Univalent radicals derived from aromatic hydrocarbons 
by removal of a hydrogen atom from the ring will in principle be 
named by changing the ending ene to yl. However, the radicals 
CeHs and CsH;CHe will continue provisionally to be named 
phenyl and benzyl respectively. Moreover, certain abbrevia- 
tions sanctioned by usage are authorized, as naphthyl instead of 
naphthalyl. 


Examples: CHsCsHs—, tolyl (instead of toluyl), anthryl (instead of 
anthracyl), phenanthryl, fluoryl. 
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60. Univalent radicals derived from heterocyclic compounds 
by removal of hydrogen from the ring will be named by changing 
their endings to yl. In cases where this would give rise to 
ambiguity, merely the final e will be changed to yl. Examples: 
pyridine, pyridyl; indole, indolyl; pyrroline, pyrroliny]; triazole, 
triazolyl; triazine, triazinyl. 

61. Radicals formed by removal of a hydrogen atom from a 
side chain of a cyclic compound will be regarded as substituted 
aliphatic radicals. 


Examples: CsHsCH2CH2z—, (2-phenylethyl); CsHsCH:CHCH:—, (3- 
phenyl-2-propenyl). (For CeHsCHa, see rule 59.) 


62. In general, special names will not be given to multi- 
valent radicals derived from cyclic compounds by removal of 
several hydrogen atoms from the ring. In this case prefixes or 
suffixes will be used. Examples: triaminobenzene or ben- 
zenetriamine; dihydroxypyrrole or pyrrolediol. 

Comparison with rules 21, 33 and 51 will show that of the names given 
as examples, ‘“‘benzenetriamine’’ and ‘‘pyrrolediol’’ are the ones ordinarily 


to be preferred (according to the rule of expressing the principal function 
in the ending of the name where there is a suffix denoting it). 


63. The order in which prefixes or radicals are stated (alpha- 
betic order or conventional order) remains optional. 


See the comments onrule7. Thereis no generally accepted “‘ conventional 
order”’ for all prefixes. 


VII. Numbering 


64. In aliphatic compounds the carbon atoms of the funda- 
mental chain will be numbered from one end to the other with 
the use of arabic numerals. In case of ambiguity the lowest 
numbers will be given (1) to the principal function, (2) to double 
bonds, (3) to triple bonds, (4) to atoms or radicals designated by 
prefixes. The expression ‘‘lowest numbers” signifies those that 
include the lowest individual number or numbers. Thus, 
1, 3, 5 is lower than 2, 4, 6; 1, 5, 5 lower than 2, 6, 6; 1, 2,5 
lower than 1, 4, 5; 1, 1, 3, 4 lower than 1, 2, 2, 4. 


Examples: CH2:CHCH:CHs:, 1-butene (not 3-butene); CH2:CHC:CH, 
1-buten-3-yne (not 3-buten-l-yne); CH2::;CH—CH:2OH, 2-propen-l-ol (not 
1-propen-3-ol; the name allyl alcohol may also be used) ;CHCl—CH2CH:CH2, 
4, 4-dichloro-1-butene. The principle of ‘low numbers”’ also applies to 
cyclic compounds, with due regard to their different structures (e.g., bridges 
and hetero atoms are usually given preferred positions). Examples: 
1, 3-cyclohexadiene; 3-cyclohexen-l-one or simply 3-cyclohexenone; 
4, 4-dichlorocyclohexene. 

Position of Numbers.—Where shall position numbers be placed, before 
or after the parts of the name to which they refer? Usage varies; some 
chemists place them before, some place them after, some use a combination. 
The Committee has left full latitude on this point. The examples in the 
French version usually show the numbers placed after; the examples in these 
comments follow the practice of Chemical Abstracts in being placed before. 
Each method has certain advantages. In Beilstein numbers placed after are 
in parentheses, those placed before are not, e.g., ““2-methyl-butanol-(4).” 


65. Positions in a side chain will be designated by numerals 
or letters, starting from the point of attachment. The numerals 
or letters will be in parentheses with the name of the chain. 
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Examples: (CH3)2>CH—, (1-methylethyl) or isopropyl; CHsCHCICH.—, 
(2-chloropropyl). The rule equally permits Greek letters, ordinary letters, 
primed numbers (1’, 2’), numbers with indices (41, 42) or other designations. 

66. In case of ambiguity in the numbering of atoms or radicals 
designated by prefixes, the order will be that chosen for the 
prefixes before the name of the fundamental compound or side 
chain of which they are substituents. 

Example: CH:BrCH2CH:2Cl, 1-bromo-3-chloropropane (alphabetic order), 
or t-chloro-3-bromopropane (order of increasing radical weight). The 
purpose of the rule is to decide which prefixes shall have which numbers, 
when the set of numbers (in the above example 1, 3) for the prefixes has been 
determined. 

67. The prefixes, di, trz, tetra, etc. will be used before simple 
expressions (for example, diethylbutanetriol) and the prefixes 
bis, tris, tetrakis, etc., before complex expressions. Examples: 
bis(methylamino)propane, CH;NH(CH:);NHCHs3; bis- 
(dimethylamino)ethane, (CHs)2NCH2CH2N (CHs)2. The pre- 
fix 62 will be used only to denote the doubling of a radical or 
compound; for example, biphenyl. 

Additional example of the use of bi: p-(CsH4CO2H)s, 4, 4/-bibenzoic acid or 
biphenyl-4, 4’-dicarboxylic acid. 

68. A catalog of cyclic systems, with their numberings 
according both to the existing system and to that of _Mr. 
Patterson, is in preparation under the auspices of the National 
Research Council of the United States and of the American 
Chemical Society. 


This catalog appeared in 1940 as American Chemical Society Monograph 
No, 84, ‘The Ring Index” by Austin M. Patterson and Leonard T. Capell. 


In order to avoid al! confusion the Commission recommends 
placing a scheme of numbering at the head of each article. 
INDEX 
to 
INTERNATIONAL UNION RULES 


(Numbers refer to the individual rules) 


Acetals, 26 Carbylamines, 38 
Acid anhydrides, 32 Cyanates, 40 
Acid halides, 32 Cyano derivatives, 32 
Acid radicals, 58 Cyclic compounds with side chains, 
Acids, carboxylic, 29 49 
selenium, 47 Diazoamino compounds, 43e 
sulfinic, 47 Diazoates, 43¢ 
sulfonic, 47 Diazo compounds, 43b, 43d 
tellurium, 47 Diazonium compounds, 43a 
thio, 30 Disulfides, 25 
Alcohols, 20, 21 Epoxy derivatives, 24 
Aldehydes, 26 Esters, 31 
Amides, 32 Ethers, 23 
Amidoximes, 32 Functions, complex, 51-53 
Amines, 33 simple, 17-50 
Anhydrides, acid, 32 Fundamental chain, 6, 10, 18 
Antimony compounds, 34 Guanidine derivatives, 37 
Azo compounds, 42 Halogen derivatives, 19 
Azoxy compounds, 42 Heterocyclic compounds, 14-16, 53 
Bases, nitrogenous, 33 Hydrazides, 44 
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Hydrazine derivatives, 44 

Hydrazo compounds, 44 

Hydrazones, 45 

Hydrocarbons, aliphatic satd., 4-7 
aliphatic unsatd., 8-10 
branched-chain, 6, 7 
cyclic, 11-13 
straight-chain, 5 

Hydroxylamine derivatives, 35 

Imides, 32 

Isocyanates, 39 

Isocyanides, 38 

Tsonitriles, 38 

Isothiocyanates, 39 

Ketenes, 28 

Ketones, 27 

Mercaptans, 22 

Metal-organic compounds, 48 

Nitriles, 32 

Nitro derivatives, 41 

Nitroso derivatives, 52 

Numbering, 64-66 

Onium compounds, 33 

Organometallic compounds, 48 

Osazones, 45 

Oximes, 35; of amides, 32 

Pentazdienes, 43f 

Phenols, 20, 21 

Phosphorus compounds, 34 

Prefixes, 52; order of, 7, 63 

Quinones, 46 


Radicals, acid, 58 
bivalent, 56, 57 
complex, 50 
multivalent cyclic, 62 
order of, 7, 63 
side-chain, 61 
trivalent, 56 
univalent satd., 54 

ba unsatd., 55 

heterocyclic, 60 

aromatic, 59 


“ 
“ 


Salts, 31 

Selenonic and seleninic acids, 47 
Semicarbazones, 45 

Suffixes, 52 

Sulfides, 25 

Sulfinie acids, 47 

Sulfones, 25 

Sulfonic acids, 47 

Sulfoxides, 25 

Telluronic and tellurinic acids, 47 
Tetrazanes and tetrazenes, 43f 
Thials, 26 

Thio acids, 30 

Thioaldehydes, 26 
Thiocyanates, 40 

Thioketones, 27 

Thio!s, 22 

Thiones, 27 

Triazenes, 43e 

Urea derivatives, 36 


PREFIX NAMES OF ORGANIC RADICALS 


This list is taken, by permission, from the Introduction to the Subject Index of Chemical 
Abstracts, Volumes 39 and 41, and represents the latest practice of that journal. 


acenaphthenyl C12Hs— (from acenaphthene) 

acetamido CH;CONH— 

acetenyl = ethynyl 

acetimido CH;C(:NH)— 

acetonyl CH;CCCH»— 

acetonylidene CHs;COCH—= 

acetoxy CHs' 

acetyl CH;sCO— 

acetylene =CHCH—= 

acridyl Ciz3HsN— (from acridine) 

acrylyl CH»:CHCO— 

adipyl —OC(CH-)-CO— 

alanyl CH;CHNH:CO— 

alkoxy RO—(R = any alkyl radical) 

allyl CHs:CRCH:»— 

B-allyl = isopropeny] 

amido HaN— (properly, in acid groups only; 
by some used synonymously with amino) 

amidoxalyl = oxamyl 

amino HgN— 

amoxy CH3(CH2)sO— 

amyl pe 


3CHe 


tert-amyl — 


(CHs)2 
amylidene CH3(CH2);CH= 
anilino CceHsNH— 
anisal = anisylidene 
anisoyl p-CH3CCsHsCO— 
anisyl = methoxyphenyl or methoxybenzyl 
anisylidene p-CH;0CsHiCH—= 
anthranoyl o-H2NC«HsCO— 


anthraquinonyl C14H7O2— (from anthra- 
quinone, 2 180mers) 

anthryl C1sHs— (from anthracene, 3 tsomers) 

anthrylene —CisHs— (from anthracene, 14 
isomers) 

antimono —Sb:Sb— 

antipyroyl (from antipyric acid) 


O8.N(CcHs) .N(CH,).C(CHs):CCO— 
32 1 Silas H 





antipyry! (from antipyrine) 


OC.N(CsH).N(CH,).C(CHa):0— 
32 1 Shad ted 


arseno —As:As— 

arsenoso O:As— 

arsinico (from arsinic acid) (HO)OAs= 

arsino HoAs— 

arso O2As— 

arsono (from arsonic acid) (HO)20As— 

arsylene HAs—= 

asaryl 2,4,5-(CH30)3;CeH2— 

asparagyl HeNCOCH:CHNH2CO— 

aspartyl —COCH:CHNH:CO— 

auro Au— 

azino = NN=. 

azo —N:N— (as connective) 

azoxy —N(O)N— 

benzal = benzyl dene 

benzamido CsHsCONH— 

benzenyl = benzylidyne 

benzidino HeNCsHsCsHiNH— (from ben- 
zidine) 
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benziloyl (CsHs)2C(OH)CO— 

benzimidazolyl CzHsNe— (from benzi- 
midazoale) 

benzimido C-H;C(:NH)— 

benzofuryl CsH:O— (from benzofuran) 

benzhydryl (CsHs):CH— 

benzhydrylidene (CsHs)sC—= 

benzopyranyl CsH;O— (2-a-, ete.) (from 
benzopyran) 

benzoxazolyl C-H:NO— (from benzorazole) 

benzoxy CsH;COO— 

benzoyl C-H;CO— 

benzoylene neon 

benzyl C 

benzy fifonas CcHisC a= 

benzylidyne C-H;C== 

biphenylene —C:H:CsH.— 

biphenylenebisazo —N:NC<H:CsH:N:N— 

bipheayiyt (2-, 3- or 4-) CsHsCeH:— (from 

t 


biphenylylearbonyl C-HsC-HiCO— 


biphenylyloxy CeH:CsH:O— 
bornyl (from borneol) 


—C(CHas 


CH:.CH.CH:.CHs. he 
a 475. ae 2 





boryl 0:B— 

bromo Br— 

1-butenyl CH;CH:CH:CH— 
2-butenyl CH;CH:CHCH:— 
3-butenyl CH2:CH(CH2):— 
butoxy CH3(CH2);0— 
butyl CH3(CH2)s— 


CH;CH2 
CH— 


Ze. 

(CH3)2 
tert-butyl (CHs)s;C— 
butylene (1,4) = tetramethylene 
butylidene CH3(CH2)s>CH—= 
butyryl CHs(CH2)2CO— 
camphanyl CipHiv— (from camphane, 3 

isomers) 

camphoroyl CipHi:02—= (from camphoric 


eamphory! CipH:i;0— (from camphor) 

eamphorylidene CioH1sO—= (from camphor) 

caproyl CH3(CH=2):CO— 

eapry! CH3(CH2)sCO— 

caprylyl CH3(CH2)sCO— 

carbamido = ureido 

carbamyl HeNCO— 

carbanilino = phenylearbamy! 

earbazolyl CisHsN— (from carbazole, 5 
isomers 


sec-butyl 


yi —C— 
earvacryl (4)(CH3)2CH 
'sH3s—(2) 
(CH: 


cetyl = hexadecyl 

chaulmoogroyl CsE (CH2)12CO— (from 
chaulmoogric acid) 

chaulmoogryl Ci (CHe)1xeCH>— (from 
chaulmoogryl alcohol) 

chloro Cl— 

chloromercuri CIHg— 

chrysenyl CisH1:— (from chrysene) 

cinnamal = cinnamylidene 

cinnamenyl = styryl 

cinnamoy] CcH.CH: CHCO— 

cinnamy! CsHsCH:CHCH2— 

cinnamylidene CsH;CH:CHCH= 

cresotyl 2,3-HO(CH3)CsHsCO— (from cres- 
otic acid) (2,3-shown) 

cresoxy = toloxy 

cresyl = ar-hy esto = tolyl 

ceresylene = tolylene 

crotonyl CH;CH:CHCO— 

crotyl = 2-butenyl 

cumal = p-cuminylidene 

cumidino (CH,);CHC<H:NH— 

cuminal = p-cuminylidene 

cuminyl p- -(CH,)s CHC:H:CH-— 

cuminylidene p-(CH3)2CHCsH:CH— 

Gime! (from cumic acid) p-(CH3)2CHCeHs. 


cumyl] (CH3)2>CHC;H:— 

cyanato NCO— 

eyano NC— 

cyclobutyl (from cyclobutane) CsHz— 
eyclohexadienyl (2,4- shown ) 


| lg a eT ae | 
CH2.CH:CH.CH:CH.CH— 
6 Oo 4 «3 2a 


eyclohexadienylidene (2,4- or 2,5-; 2,5- 
shown) 


Sa ee Se a ee | 
CH:CH.CH2.CH:CH.C= 


cyclohexenyl CeHs— (from cyclohezene, 3 
isomers) 
cyclohexenylidene (2- shown) 


CHe.CH:.CH.CH:CH.C—= 


cyclohexy] CeHu— (from cyclohexane) 
cyclohexylidene 


CH2.CH2.CH2.CH2.CH2.C= 
pee 


eydlonentenvt C3H;— (from cyclopentene) 
cyclopentyl CsHs— (from cyclopentane) 
eydawrony! C3Hs— (from cyclopropane) 
eymyl! CioHis— (from cymene) 
eee aver 

3-p-cymyl = thymy 
deeyl CH3(CH2)3— 
desyl CsH;COCH(CeHs)— 
diazo —N:N— or N:N= 
diazoamino —N:NNH— 
disilanoxy H;SiSiH20— 
disilanyl H;SiSiH-— 
disilanylamino H;SiSiH2NH— 
disilanylene —SiH-SiH-— 
disilazanoxy H;SiNHSiH20— 
disilazanyl H;SiNHSiH2— 
disilazanylamino H;SiNHSiH2NH— 
disiloxanoxy H3Si0SiH20O— 
disiloxany] H;Si0SiH»— 
disiloxanylamino H;SiOSiH2NH— 
dodecyl CH3(CH2)19 CH2— 
dury] 2,3,5,6-(CH3)sCsH— 
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durylene 
tan 
HC} \CHs 
HC cm 
od 
enanthy] CH;(CH2);CO— 
epoxy (to different atoms already 


united in some other way) 
ethene = ethylene 
ethenyl = ethylidyne; = vinyl 
ethinyl = ethyny] 
ethoxalyl CoH;sOOCCO— 
ethoxy CoH;O— 
ethyl CHsCH:s— 
ethylene —CHsCH:— 
ethylenedioxy —O(CH2)20— 
ethylidene CH;CH= 
ethylidyne CH;C= 
ethyny! CH:C— 
ethynylene —C:C— 
fenchyl CioHiz— (from fenchane) 
fluorenyl CisHs— (from fluorene, 5 isomers) 
fluorenylidene CisHs= (from fluorene) 
fluoro F— 
formamido HCONH— 


formazyl 
CsHsN:N 


G 
CcHsNHN 
formyl OCH— 
furfural = furfurylidene 


furfuryl 0.CH:CH.CH:CCH:— 
furfurylidene 


(.CH:CH.CH:CCH= 
2-furoyl 6.CH:CH.CH:CCO— 


3-furoyl CH:CH.0.CH:CCO— 
furyl (2 isomers, 2-shown) 


0.CH:CH.CH:C— 
arya 


HC” Nou: 3(2)— (also a 2(3)-form) 


Hi —- 
geranyl CyoHiz— (from geraniol) 
glutamyl —OCCHNH2(CH2)2sCO— 
glutaryl —OC(CH»)s;CO— 
glyceroyl CHxOHCHOHCO— 


glyceryl —CHsCHCH:— 

glycolyl HOCHsCO— 

glycyl HoNCHsCO— 

glyoxylyl OCHCO— 

guaiacyl = o-methoxyphenyl 

guanidino H2NC(:NH)NH— 

guanyl HsNC(:NH)— 

hendecyl CH3(CH2)10— 

heptyl CH3(CH2)s— 

hexadecyl CHs(CHs)1sCHo— 

hexyl CH3(CHs)s— 

hippuryl CceHsCONHCH:CO— 

homopiperony] 3,4-(CH2Q:) CsHsCH2CHs— 
ydnocarpoyl CsH7(CHs)10CO— (from 

hydnocarpic acid) 


hydnocarpyl CsH7(CHs)in9CHe— (from 
hydnocarpylalcohol) 

ydrazi 

NH 


(to same atom) 
{ 
NH 

hydrazino H2NNH— 
hydrazo —HN NH— (fo different atoms) 
hydrazono HyNN= 
hydrocinnamoy! CsH;CH»CHsCO— 
hydroxamino HONH— 
hydroximino = isonitroso 
hydroxy (hydroxyl) HO— 
-idene added to any radical usually means a 

double bond at point of attachment 
imidazolidyl CsH;Ns— (from imidazolidine) 
imidazolyl CsHsNs— (/rom imidazole, 4 

isomers) 
imido NH= Groperty, in acid groups only; 

by some used synonymously with imino} 
imino NH= 
indanyl CyHa— (from indan, 4 isomers) 
indenyl CogH;— (from indene, 7 isomers) 
indolyl CsHeN— (from indole, 7 tsomers) 
indolylidene 


NH 
e4 
caf a 
Se 


XS 

3(2)-, ete. 
indyl = indolyl 
iodo I— 
iodoso OI— 
Ses wpe 
isoallyl = propeny! 
isoamoxy (CHs)2>CHCH2CH:0— 
isoamyl (CHs):>CHCH:CH:— 
isoamylidene (CHs)s>CHCH:CH—= 
isobutenyl = 2-methylpropenyl 
isobutoxy (CH3)2>CHCH:0— 
isobutyl (CHs)2>CHCH:— 
isobutyryl (CHs)2CHCO— 
isocyanato OCN— 
isocyano C:N— 
isohexyl (CHs)sCH(CHz)s— __ 
isoindolyl CsHsN— (from isoindole, 4 


tsomers) 
isoleucyl CHsCHsCH(CHs)CHN HsCO— 
isonitro HOON= 
isonitroso HON—= 
1-isopentenyl = 3-methy]-1-butenyl 
isophthalal = isophthalylidene 
isophthaloyl —OCC«HsCO— (m) 
isophthalylidene =HCCsHsCH— (m) 
isopropeny! CH2:C(CH;)— 
isopropoxy (CH;)sCHO— 
isopropyl (CHs)2:CH— 
isopropylidene (CHs)sC—= : 
isoquinolyl CoHeN— (from isoquinoline, 7 
isomers) 
isothiocyano §:C:N— 
isovaleryl (CHs)sCHCHsCO— 
isoxazolyl CsHsNO— (from isorazole, 5 
isomers) 

keto = oxo -s" 
lauroyl (from laurie acid) CHs(CH:2)10CO— 
leucy! (from leucine) 

CH;):CHCHsCHNH:sCO— 

onyl —OCCHs:CO— 
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menthy] CH3.- 
CHL (CH). CH(CH(CH:)) CH, CH 
1 2 


—(from sane 2-p- rales 

mercapto HS— 

mercuri —Hg— 

mesityl 2,4,6- *(CHs)sCcHe— 

a-mesityl 3,5-(CHs)s 2CeH;CH2— 

mesyl = methylsulfonyl 

methene = methylene 

methenyl = methylidyne 

methionyl CH2(SO2)22—= 

methoxy CH;0— 

methyl CH;— 

methylene CH»= 

methylenedioxy —OCH20— 

methylidyne CE== 

methylol = (hydroxymethyl) 

morpholiny! (from morpholine) = 
C:Hs 

myristoyl (from myristic acid) CH3(CH2)12- 
co— 


naphthal = naphthylmethylene 

naphthalimido (from naphthalimide) 
CioHs(CO)2N— 

naphthenyl = naphthylmethylidyne 

naphthoxy Ci9H:O— 

naphthoyl Cio; 7CO— 

naphthyl (1- or 2-) Cis9H7— 

naphthylene CipHs—= 

naphthylidene 


wi 
WS 


He 
1(4)-, ete. 
nitramino O2.NNH— 
nitrilo N= 
nitro Oo¢N— 
aci-nitro = isonitro 
nitroso ON— 
nonyl CH3(CH2)s— 
norcamphanyl C7Hu— (from norcamphane) 
octyl CH3(CH»);— 
oleoyl (from oleic acid) C17H33CO— 
oxalyl C 
oxamido H2NCOCONH— 
oxamyl HeNCOCO— 
oxazolyl C3H2NO— (from ozazole) 
oximido = isonitroso 
oxo O= (to same atom) 
oxy chee J— (used as a connective; cf. epoxy 
and oxo) 


palnuitoyt CH;(CH2)1sCO— (from palmitic 


eee CH;(CH2);CO— (from pelar- 
gontc acid) 
pentamethylene —CH-(CH:-);CH:— 


= 
pentazoly] N—=N—N—=N—N— 
pentenyl (like butenyl) CsEs— 
pentyl = amyl . 
perimidyl CuH;Ns— (from perimidine, 8 

isomers) 

perseleno Se:Se—= 
perthio Ces Q a sSs=> 
phenacyl CseH;COCH:— 
phenacylidene CaLECH= 


phenanthryl CisHs— (from phenanthrene 
5 isomers) 

phenanthrylene—Ci1sHs— (several isomers) 

phenenyl CeH;= (s-, as-, v-) 

phenethyl C:H:CH-CH.— 

phenetidino C2oH;0CsHsNH— 

phenetyl (0, m, or p) CoH;0CsH:— 

phenoxy CcHs O= 

phenyl CeH;— 

phenylacetyl CCH;CH:-CO— 

phenylazo CsH;sN:N— 

phenylcarbamido = phenylureido 

phenylene CsHs= (0, m or p) 

tage —N:NCcHiN:N— (0, 
mM, P. 

phate dene = oe 

phenylsulfamyl CsH;NHSO.— 

phenylsulfonamido CsH:$O:NH— 

phenylureido CGHH;sNHCONH— 

phospharseno —P:As— 

phosphazo —P:N— 

phosphinico HOOP= (from phosphinie acid) 

phosphino H»P— 

phospho 02P— 

phosphono (HO)20P— 

phosphoro —P:P— 

phosphoroso OP— 

phthalal = phthalylidene 


phthalidyl CeHs.CO.0.CH— 
(from phthalide) 


phthalidylidene CsH:.CO.0.C= 
(from phthalide) 
phthalimido C-Hs(CO)2N— (0) 
phthaloyl —OCCsH:CO— (0) 
phthalylidene —=HCC;:H.CH= (0) 
phytyl (CHs): ate 
ep pale ee 
picryl 2,4,6- (NO2)3CeH: } 
moat C:HipN— Gan piperidine, 4 


pee 3,4-(CH202)CsH;CH-— 
peers dene 3,4-(CH2O2)C-E;CH= 
pivelyl (CH3)3C CO (from pivalic acid) 
prolyl (from proline) 


eas A 
NH.CH.CH:.CH:.CH.CO— 


propargyl = Zopny 

propenyl CH;CH 

propenylidene CHisCaL C= 

propiolyl HC:CCO— 

propionyl CH;CH-CO— 

propoxy CH;CH:CH:0— 

propyl CH;CH:CH:— 

propylene —CH(CH;)CH2»— 

propylidene CH;CH:CH= 

1-prepynyl CH;C:C— 

2-prepynyl CH:CCH»— 

pseudoallyl = isopropenyl 
as-pseudocumy] 2,3,5-(CH3)sCeH2— 

s-pseudocumy] (2,4,5-) 

v-pseudocumy] (2,3,6-) 

pseudoindolyl CaN (from pseudoindole, 
7 isomers) 

pyranyl CsH;0— (2-e, 2-y, 3-a-, etc.) 

pyrazinyl CsH;N2— (from pyrazine) 

pyrazolidyl CsHzN2— (from pyrazolidine) 

pyrazolyl C3H3;Ns— (from pyrazole, 4 
isomers) 

pyrenyl CisHs— (from pyrene) 

pyridyl! CsHi:N— (from pyridine, 8 isomers) 


PREFIX NAMES OF ORGANIC RADICALS (Continued) 


pyridylidene 
H 
N 
() 
SEA 


I 
4(1), ete. 


pyrimidyl CsH3N2— (from pyrimidine) 

pyromucyl = 2-fursyl 

pyrrolidyl CsHsN— (from pyrrolidine, 3 
isomers) 


fo =p = peat 
pyrroyl CH:CH.CH:CH.N.CO— 
pyrryl CsHsN— (from pyrrole, 3 isomers) 
quinazolyl CsHsN2— (from quinazcline) 
quinolyl CsHsN— (from quinoline, 
isomers) 
quinonyl CsH;02— (from quinone) 
quinoxalyl CsHsNs—{from quinozaline) 
salicyl = o-hydroxyphenyl; = o-hydroxy- 
benzyl 
salicylidene HOC;-HiCH= (e) 
salicyloyl HOCsH:CO— (0) 
selenino (HO)OSe— 
seleninyl OSe= 
seleno Se—= 
selenocyano NCSe— 
selenono HO:Se— 
selenonyl —SeO:— 
selenyl HSe— 
semicarbazido NH;CONHNH— 
senecioyl (CH3)2C:CHCO— (from senecioic 
acid) 
siloxy H;Si0— 
silyl H;S— 
silylamino H;SiNH— 
L-silyldisilanyl | (H;Si):SiH#— 
silylene H- 
silylidene ESi== 
stannyl H-Sn— 
stearoyl CH3(CH>)1sCO— 
stibarseno —Sb:4 s— 
stibinico HOOSb= 
stibino H:Sb— 
stibo O:Sb— 
stibono (HO),0Sb— 
stiboso O:Sb— 
stibyl = stibino 
stibylene HSb—= 
styrene —CH(CsH;s)CH:— 
styrolene = styrene 
styryl CeHsCH:CH— 
succinamyl HsNCOCH-CH:CO— 
succinimido (CH2CO)2N— 
succinyl —OCCH:CH2CO— 
sulfamino HO;SSNH— 
sulfamyl H2NO:S— 
sulfanilamido p-HsNCsH:SOsNH— (from 
sulfanilamide) 
Apel p-H2NCcH:80:— (from sulfanilic 


papi er mercapto 
sulino HO2S— 

sulinyl OS= 

sulfo HO;S— 

sulfonamido —SO2NH— 
sulfonyl —SOQ:— 

sulfuryl = sulfonyl 

taury] HoNCH:CH:SO:— 
telluro Te= 

terephthalal = terephthalylidene 


7 
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terephthaloyl —OCC-H:CO—(p) 
terephthalylidene =HCC:H:CH= (p) 
tetramethylene —CH:CH:CH2CH2— 
tetrazclyl CHN:— (from tetrazcle, 2 isomers) 
thenoyl CsH;SCO— (from thiophenecar- 
boxilic acid, 2 isomers) 
thenyl (2 isomers) CsH3SCH»— 
thenylidene (2 isomers) CsH3SCH—= 
thiazolidyl Cs HsNS— (from thiazoliaine) 
eisai C3:H2NS— (from thiazole, 3 iso- 


ers) 

cart CsH3S— (from thiophene, 2 isomers) 

thio —S— 

thiocarbamyl H»NCS— 

thiocarbonyl SC—= 

thiocyano NCS— 

thiohydroxy = mercapto 

thiol (S replacing O in OH) 
Used in place of ‘“‘thio” when required 
for distinction 

thiono (S replacing O in CO) 
Used in place of “thio” when required 
for distinction) 

thionyl = sulfinyl 

thioxo (S replacing 2H in >CH2) 

thiuram = thiocarbamyl 

thujyl C:oHiz— (from sabinane, attached at 
2-position) 

thymyl (from thymol) 


HC:C(CH,).CH:CH.C(CH(CHa):).C— 

toloxy (0, m, or p) CH;CsH:0O— 

toluidino (0, m or p) CH;CseHsONH— 

toluyl (0, m or p) CH3CeHs,CO— 

a-toluyl = phenylacetyl 

tolyl (0, m or p) CH3;CeH:— 

a-tolyl = benzyl 

tolylene (6 isomers) CH;CsH,= 

a-tolylene = benzyl:dene 

tosyl = tolylsulfonyl 

triazeno NH»N:N— 

triazinyl C3H2N3— (from triazine) 

triazo=azido 

triazclyl CoH2N3— (from triazole) 

trimethylene —CH-CH:CH2— 

trisilanyl H;SisiH-SiH-— 

trisilanylene —SiH-SiH-SiH2— 

trityl = triphenylmethyl 

tryptephy! CuHuN:O— (from tryptophan) 

tyrosyl p-HOCsHsCH:CHNH:CO— (from 
tyrosine 

se ys hendecyl (in sense Cu.H2;—) 

uramino = ureido 

ureido H2NCONH— (by some used synon- 
ymously with ureylene) 

ureylene — ON 

valeryl CH3(CH2)3CO— 

valyl (CH;)2>CHCHNH:CO— (from valine) 

vanillal = vanillylidene 

vanilloyl 3,4-(CH30)(HO)(C-H:CO— 

yanillyl 3,4-(CH30)(HO)CeH:CH2— 

vanillylidene 3,4-(CH30)(HO)CsH;CH= 

veratral = veratrylidene 

veratrcyl 3,4-(CH;0)2C-H;CO— 

veratryl 3,4-(CH30):C-H:CH:— 

veratryl: dene 3 3,4-(CH30):CeHsCH= 

vinyl H-C:C 

vinylene —CH:CH— 

vinylidene H:C:C—= 

xanthyl Ci:;HsO— (from zanthene, 6 isomers) 

xenyl = biphenylyl 

xyloyl (CH3)2CceHsCO— (from zylic acid 
7 tsomers) 

xylyl (CH3)2CsH3— 

xylylene —H2CCsH:CH2— 


EXPLANATION OF TABLE 


The table presents data for over 5000 compounds. They have been 
selected to include those of general or commercial importance as well as those 
commonly met with in the laboratory. 


Arrangement. The entries are arranged alphabetically by parent 
compounds, substituting atoms and groups like bromo-, chloro-, ethyl-, 
methyl-, nitro-, etc. being placed after the rest of the name instead of before 
it; e.g., Acetic acid, dichloro- (and not Dichloroacetic acid). This practice, 
which is followed in some of the indexes to journals, makes it possible to 
bring many derivatives of the same parent together. Radicals such as 
propyl, butyl and amyl, and also compounds such as butyric acid and 
valeraldehyde, are assumed to be of normal structure unless otherwise 
stated. 

Nomenclature. Compounds are indexed under their common names 
wherever these are acceptable, but a large number of synonyms and cross 
references are included. In particular, many names formed according to the 
International Union Rules (see preceding pages) are given and are distin- 
guished by the symbol (*). Trade mark names are in quotations. 


An alphabetic order of substituting radicals is employed in each 
name; e.g., Ether, ethyl methyl (not Ether, methyl ethyl). For a table of 
radicals, see preceding pages. 

Acids are entered under their ‘‘trivial’? names where these exist. Sys- 
tematic names are derived from trivial names where this is feasible; as, 
Valeric acid, a-bromo-. 

Alcohols. Important alcohols having common names, as Amyl alcohol, 
Isoamyl alcohol, Propyl alcohol, are so entered. For others the Inter- 
national Union names are used; as, 3-Buten-1-ol. 


Aldehydes and amides are usually entered under names derived from the 
acid name; as, Propionaldehyde, Propionamide (from propionic acid). 

Amines will be found under their usual names; as, Ethylamine, Triethyl- 
amine, Ethylenediamine. 

Carbylamines are entered as Ethyl isocyanide, Phenyl isocyanide, ete. 

Cyanides. See Nitriles, below. 


Esters of organic acids will in general be found under the names of the 
corresponding acids, but those of glycerol and glycol are under the names 
of the alcohols. Esters of inorganic acids have independent entries; as, 
Ethyl sulphate, Ethylsulfurie acid. 


Ethers. Simple, unsubstituted ethers occur under their own names; 
as, Ethyl ether, Phenyl ether. Most other monoethers are under Ether; as, 
Ether, isoamyl phenyl. 


Halogen derivatives of hydrocarbons, when simple, are entered under 
their common names (as, Propyl chloride) or, when more complex, under 
their International Union names (as, 1-Pentane, 2-chloro-). 

Hydrazine derivatives are found under Hydrazine or, if monoacyl 
derivatives, under the name of the corresponding acid (as, Benzoic acid, 
hydrazide). But hydrazones are placed under the corresponding carbonyl 
compound (as, Acetone, phenylhydrazone). 

Hydrocarbons of the aliphatic series are entered under their Geneva 
(International Union) names; other hydrocarbons, under their commonly 
accepted names. 

Isocyanides (Isonitriles) are named as Ethyl isocyanide, Phenyl iso- 
cyanide, etc. 

Ketones having simple names are so entered (e.g., Acetone, Acetophe- 
none); others are given International Union names if possible (as, 2-Buta- 
none). Those familiar with ‘‘ketone”’ names will find a number of cross 
references under Ketone. 

Mercaptans are named, according to the International Union rule, as 
Ethanethiol (C2H;sSH), Benzenethiol (CsH;sSH), ete. 

Metallic salts of organic acids will be found in the preceding table, 
“Physical Constants of Inorganic Compounds.” 

Metal-organic compounds should be looked for under the name of 
the metal; as, Lead, tetraethyl-. 

Nitriles (cyanides) are given names derived from the corresponding acid: 
as, Acetonitrile. 
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EXPLANATION OF TABLE (Continued) 


Oximes are entered under the corresponding carbonyl compound; as, 
Formaldehyde, oxime. 


Phenols will be found under their usual names; as, Phenol, Resorcinol. 


Salts of bases are entered under the names of the bases; as, Aniline, 
hydrochloride. For metal salts of organic acids see the preceding table, 
“Physical Constants of Inorganic Compounds,” 


Semicarbazones are placed under the corresponding carbonyl com- 
pound; as, Acetone, semicarbazone. 


Sulfides, sulfones and sulfoxides are treated like ethers (see Ethers, 
above); as, Ethyl sulfide; Sulfone, ethyl phenyl. 


pultonic acids are named as Ethanesulfonic acid, Naphthalenedisulfonic 
acid, ete. 


Boldface type is used to distinguish the parent compounds and their 
substituting radicals. When a parent compound is followed by derivatives 
its name is not repeated but is replaced in each succeeding entry by a dash. 


Formulas. Structural formulas have been given in most cases, and the 
structure has been indicated as fully as is feasible without taking undue 
space. 


Numbers have been assigned to all compounds to facilitate identification 
of data on the right hand page and for use in connection with the formula, 
melting point and boiling point indexes which immediately follow the table. 
Since the original numbering, some items have been deleted and many 
others added resulting in occasional breaks in the succession and the oc- 
currence of letters in combination with the numbers, 


Crystalline form and color are stated in easily interpreted abbrevia- 
tions. Other important characteristics are often added. The index of 
refraction, follows. For crystals of two or three indices they are invari- 
ably given in the order w, €or a, 8, y. The specific rotation, [a], is given 
for certain compounds. Temperature and wavelength are indicated by the 
superior and inferior figures and letters following the numerical value. When 
not otherwise indicated the index of refraction and specific rotation are 
understood to be at 20°C. and for sodium light. 


For example: 1,5236% indicates an index of refraction of 1.5236 for 
sodium light (A = 589.3 my) at 20°C Sia] — 65.6520 indicates a negative 
specific rotation of 65.6° for sodium light and a temperature of 20°C, 


Density, is normally given in grams per milliliter, at 20°C, numerically 
equivalent to the specific gravity at 29° referred to water at 4°C. Specific 
gravity at other temperatures is shown with superior and inferior figures 
indicating, respectively, the temperature of the substance and that of water 
to which it is referred. The density of gases is given in grams per liter at 
0°C and 760 mm Hg pressure unless otherwise indicated. 


Example: 1.536 indicates a density in grams per milliliter at 20°C; 
1.6342 indicates a specific gravity of 1.634 at 25°C referred to water at 


4°, 2.143g/1 indicates the density of a gas at standard conditions, 0°C 
and 760 mm pressure, as 2.143 grams per liter. 


Melting point and boiling point are given in °C. Other effects of 
temperature elevation such as dehydration, sublimation, decomposition, 
explosion are recorded in connection with the melting or boiling points. 
Decomposition on heating is indicated by the abbreviation d. If decom- 
position occurs at a definite temperature, the form d. 120 is used, while 
120 d. indicates melting or boiling at 120°C with decomposition. Loss of 
water of crystallization is indicated by — H20. The boiling point is stated 
at normal atmospheric pressure (760 mm of Hg) unless otherwise indicated 
by a superior figure which shows the pressure in millimeters under which 
the compound boils at the temperature given. 


Example: 1257 indicates a boiling point of 125°C at a pressure of 720 mm. 


Solubility is stated in grams of substance dissolving in 100 ml of the 
solvent. Normal room temperatures, 20°C, is assumed unless the tempera- 
ture is indicated by a superior figure. The term insoluble (i.) must usually 
be interpreted to mean that a negligible quantity of the compound dissolves. 
Many compounds commonly regarded as insoluble really dissolve to a 
slight extent, The terms very solubie (v.s.), soluble (s.), slightly soluble 
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EXPLANATION OF TABLE (Continued) 


(sl.s.) are used for lack of definite figures. Conflicting statements are very 
common in the literature. Quantitative statements of solubility are like- 
wise subject to uncertainty due to inexact statement of conditions. Values 
may be variously stated as parts by weight of solute in parts by weight or 
volume of the solvent or of the solution, and values are often given and 
quoted in the literature without proper designation. In the large number 
of values given there are many which are uncertain in this respect. 


The form s. d. indicates solubility with more or less decomposition. 
The occurrence of d. alone in the statement of solubility indicates that 
decomposition is the primary action. The statement of solubility in acids or 
alkalis is usually understood to be accompanied by decomposition. 

The policy has been followed of giving the solubility in water, ethyl 
ae and ethyl ether first, followed by statements in regard to other 
solvents. 


As examples: 

23.4% indicates a solubility of 23.4 grams of the substance in 100 ml of 
solvent at 20°C. 

250 em3 al. indicates the solubility of a gas in ethyl alcohol as 250 cms 
or ml of the gas in 100 ml of alcohol, 
5 ee indicates that the substance is miscible with the solvent above 

On 

Molecular weights have been computed to the nearest hundredth 
according to the atomic weights of 1939. 
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acetic acid 
acetone 
alcohol 
alkali 
amorphous 
anhydrous 
aromatic 
artificial 

..| asymmetric 
.| bipyramidal 
blue 

black 
boiling 
brown 
benzene 
brownish 
cold 

about 
carbonates 
caustic 
chloroform 
.| colorless 

.| compound 
concentrated 
.| crystals 
d+e+++-++.-| decomposes 
d...........| dextrorotatory 
deliquescent 
dilute 
distillable 
dark 
racemic 
efflorescent 
ethyl 

ethyl acetate 
ether 
explodes 
from 
feathery 
flakes 
fluorescent 
freezes 
fuming 
gelatinous 
generally 
glacial 








ABBREVIATIONS 


glittering 
.| glycerin 
granular 
green 
...| greenish 
.| bot 
hexagonal 
hydrate or 
hydrolyses 
.| hygroscopic 
.| inactive 
.| insoluble 
ignites 
inflammable 
infuses 
iridescent 
levorotatory 
..| leaflets 

.| large 
ligroin 
liquid 
.| long 
light 
lustrous 
..| leaves 
...| Meta- 

.| methyl 
metallic 
microscopic 
.| mineral 
mixture 
modification 

























monoclinic 
..| needles 

.| ortho- 

.| octahedral 
orange 
ordinary 
organic 
orthorombic 
























609 























prisms 
purple 
pyridine 
pyramids 
quadrilateral 
racemic 
rectangular 
reddish 


.| resinous 


rhombic 
rhombohedral 
soluble 
scales 
secondary 
slightl 
slightly 
salid 
slender 
small 
softens 


.| solutions 


solvents 
steel 


.| stable 


_..| sublimes 














symmetrical 


.| tablets 


tertiary 
tetragonal 
toluene 
transparent 
thick 
triclinic 
trimetric 


..| unsymmetrical 
.| unstable 


very 


.| variable 
.| vicinal 


viscous 
volatile or 
volatilizes 
violet 
water 
white 
yellow 


.| yellowish 
.| above 


-..| below 













soluble in all 
proportions 





PHYSICAL CONSTANTS OF 




















Mol. 
No. Name Synonyms Formula Wt. 
1 | Abietic Acid...........] abietinic acid; sylvic acid....} CooH3002......... 302.44 
2 | Acenaphthene.........| naphthyleneethylene........ CicHe(CH2)2...... 154.20 
2H| Acenaphthenequinone} 1, 2-acenaphthenedione...... CicHe(CO)2....... 182.17 
2MI. Acenaphthylenie: 2.5.6 oo ieee nino soe ais einseistel ole CioH6(CH)2..... *S.) 152.18 
8 leAcetalick cos cities erine 1, 1-diethoxyethane*; acet- | CH3;CH(OC:2Hs)o..| 118.17 
aldehyde diethyl acetal; 
ethylidene diethyl ether. 
4 | ——, amino-. See Ethylamine, B, B-diethor|y-.* 
5 | ——, dichloro-........ ie cies? 2-diethoxy- | CHCl2CH(OC2Hs)2| 187.07 
ethane’ 
6 | ——, diethylamino-. See Triethylamine, B, B-dieth|oxry-. 
7 | ——, dimethyl. See Ethane, 1, 1-dimethoxy-*. 
8 | ——,dimethylamino-.| See Zthylamine, B, B-diethox|\y-N, N-dimethyl-. 
9 , trichloro-. See Ethane, 1, 1, 1-trichloro-2,| 2-diethory-*. 
10 Acetaidehyde......... ethanal*; acetic aldehyde; | CH;CHO......... 44.05 
aldehyde. 
11 | ——, cyanohydrin. See Lactonttrile. 
12 | ——, diethyl acetal. See Acetal. 
13. | ——, dimethy] acetal. See Ethane, 1, 1-dimethoxy-*. 
1S Mie ——5 25 4-dinitro-. een)  |':.. widdtedas sees aeeeeur ek CH3CH:NNHC¢- | 224.18 
phenylhydrazone H3(NO2)2 
14 | == oxime... itod eee. oe ethanal oxime*; acetaldoxime.| CH;CH:NOH..... 59.07 
15 | ——,phenylhydrazone...... N-ethylidene-N’-phenyl- CH;CH:NNHCcHs| 134.18 
hydrazine 
16 | ——,semicarbazone........ ethanal semicarbazone*...... ye gteee 101.11 
17. | ——, butylethyl-. See Caproaldehyde, a-ethyl-. 
18 | ——, dichloro- die onouepal; dichloroal- | CHCl,CHO....... 112.95 
ehyde 
19 | ——, methyl-. See Propionaldehyde. 
20 | ——, phenyl-. See a-Tolualdehyde. 
Dt ——., thio-, trimer. See s-T'rithiane, 2, 4, 6-trimet|hyl-. 
22 | ——,, tribromo-. See Bromal. 
23 | ——,, trichloro-. See Chioral. 
24 | ——,, trimethyl-. See Prvataldehyde. 
25 —., a-or B-trithio-. See s-T'rithiane, 2, 4, 6-trimet|hyl-. 
26 b Siete a HOKE Anaad!) sapsgmince voagpouunacooas (CH;CHS)s....... 180.34 
27 | Acetaldehyde- j-aminoethanol*; a@-amino- | CH;CH(NH2)OH..! 61.08 
ammonia : ethyl alcohol; aldehyde- 
ammonia. 
28 | Acetaldoxime. See Acetaldehyde, oxime. 
29 , trimethyl-. See Pivalaldehyde, oxime. 
30 | Acetalylamine. See Ethylamine, 8, B-diethox|y-*. 
31 | Acetamide............ ethanamide®,.............. CH;CONH32...... 59.07 








*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS 


VSsS—cllloOOOOoOOO 


























Crystalline Solubility i 00 ml of 
. form, or panty Melting Boiling ie lg i 
NO: and index o g/m. point, “C | point, °C Water | Alcohol | Ether, ete. 
refraction 

dpe ty ella OTs, |E85.. 5 -.cctere 13 EOC geek Werte. i v.S v. 8. eth.; 9; 
powd., 1.510, (var.) glac. ac. a., 
1.578, 1.618 acet.,bz.,CSe, 

me.al, 

2 | wh.Ing.need., | 1.024% 95 277.5 i 4.2%, | sh. eth.:36,92 
1.407, 1.468, 66.779 | chl.; 7620, 
eg: ‘dic mea wee 

* . DZ, 

ZH» |/*yelieneed fe (s;5)| fetcioce cs « « 261 subl. ve SL ist aPAl ona aarts/ heays/> 

2M thomb,-yel pl. | 0.8995 | 92-93 265-75, i v.8 y.s. eth 
. al, i sl. d. 

3 | col, volat. lia, 0.8254; | ......... 102-4 4.58% | co » eth, 

0.8461 

4 

5 Mi Ghee sraysiststncciees TU EYEE Meet | Seale eet RSP I as dl nae Sele |b pe teen | rR Bt 

6 

7 

8 . 

9 

10 eo]. fom. inflam. 0.7834-* | -193.5 21 cS E) » eth, bz. 
liq., 1.3316 

11 

12 

13 

13M] sm. yel. se.....] ......... AGT iar Nps SAD IE Beet 8, s. eth, 

14 | need. or col 0.9656-" | 47;fz.13 | 114-5 s 2 « eth, 
liq.; lig. 

1.4256 72-4 

15y p[Scol:meed oes cetsl\iecheieico 98-100) (57) |:236=720 ae wl ese ce eens s. pet. eth. 

16 | need. f. w. or | 1.03002 | 162-3 |......... 30 pee ael hE, Toa 

17 : 

ASealfoul Nagle eal tee eee BOD cae ety eee: ae 

19 

20 

21 

22 

23 

24 

25 

26 Dee ein eave Sale Il atabeeareaie 81 LOOP PAR ee crkel erty tl Soc ce he eee 

2ifa=\\} Gol. rhomb:ioc%, on. p. +> « 97 (70-80) | 100sl.d. ViS v.8 sl. s. eth. 

28 

29 

30 20 

31 | col. hex., or 1.159—- 81(69.4)  |°222 97.5%, | 25.02, | sl.s. eth; v.s. 
ee el 17860 257.18} glyc.;s. ch. 
need. f. chl.; j 

' 1.54, 1.46 { 
(stable mod.), ; 
1.370, 1.485, ; 
1.585 (meta- i 


stable mod.) ; 
liq. 1.427478.3 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





_~ 


Mol. 
No. Name Synonyms Formula Wt. 


————. | | eee 


32 Acetamide, N-benzyl-| N-acetylbenzylamine; aceto- pee ely = 149.19 











benzylamide 
33. | ——, N-bromo-,...... acetobromamide............ CH,CONHBr set 137.98 
34 | ——, a-chloro-........ 2-chloroethanamide*........ CICH:CONHg....| 93.52 
35 , cyanonitro-,..... See F'ulminuric acid. 

36 | ——, a, a-dichloro-...| 2, 2-dichloroethanamide*.... . CHCl:CONH2....} 127.97 
37 | ——, N, N-diphenyl-. N-acetyldiphenylamine; (CeHs)aNCOCHs..| 211.25 
N-phenylacetanilide 
38 | ——, N-ethyl-......... acetoethylamide............ CH:CONHC2Hs...} 87.12 

39 | ——, hydroxy-. See Glycolamide. 4 
40 | ——, N-(2-hydroxy-1-n|aphthyl)-. See 2-Naphthol, |1-acetamido-. 
41 ——, N-(4-hydroxy-1-n|aphthyl)-. See 1-Naphthol, |4-acetamido-. 
42 | ——,, isopropyl-. See I sovaleramide. 
43 | ——, ” N-methyl-N-1-na phthyl-. See 1-Naphthylami|ne, N-acetyl-N-meth|yl-. 
44 | ——, N-naphthyl-. See Naphthylamine, N-acetyl-. 
45 ——, N-phenyl-. See Acetanilide. 
46 | ——, N-2-thienyl-.....]| N-acetyl-2-thiophenine; CHsCONH(.HSS..| 141.18 
2-acetothiophenide 
47 | ——, thio-............ ethanethionamide*; aceto- | CHsCSNHz....... 75.13 
thioamide 
48 | ——, N-(thiocarbamy])|-. See Urea, acetyl-ihio-. 
49 , trichloro-........ 2, 2, 2-trichloroethanamide*. .| CClsCONH2...... 162,42 
50 | Acetamidine ethanamidine*,............. CH3C(:NH)NHe..| 58.08 
51 , N, N’-diphenyl- .| ethenyldiphenylamidine...... nee CcHs)- | 210.27 
5 
52 Acetanilide............ N-phenylacetamide; CHsCONHO¢Hsg.. .| 135.16 
antifebrin 
53 | ——, e-acetyl-. See Acetoacetanilide. 
54 | ——, o-amino-........ N-acetyl-o-phenylenediamine | CHsCONHCcHs- | 150.18 
2 
55 | ——, m-amino-....... N-acetyl-m-phenylenediamine} CHsCONHCesHs- | 150.18 
2 
56 | ——, p-amino-....... N-acetyl-p-phenylenediamine pe ease A 150.18 
2 
57 | ——, o-bromo-....... N-acetyl-o-bromoaniline. .... BrCsHsNHCOCHs| 214.07 
BSa Goan ert= DLOMO=-a1-cts/| fh watabion ce ete CHsCONHCcH,Br] 214.07 
59 | ——, p-bromo-........ N-acetyl-p-bromoaniline, an- | BrCsHsNHCOCHs} 214.07 
Tere asepsin, bromani- 
i 
60 | ——, o-chloro-........ N-acetyl-o-chloroaniline..... CH3sCONHCcH.Cl.} 169.61 
61 | ——, m-chloro-....... N-acetyl-m-chloroaniline.... . CHsCONHC6H,Cl.} 169.61 
62 | ——, p-chloro-........ N-acetyl-p-chloroaniline. ....] CHsCONHCcH,Cl.| 169.61 
63 ——.,, 2,4 -dimethyl-. See 2, 4-Acetoxylide, 
645) | a2 FS GinitrOsccn.as.<|\ H.-aeteencesiemciaen elem Tees 225.16 
2)2 
€5 | ——, p-ethoxy-. See p-Acetophenetide. 
66 | ——, o-hydroxy-...... o-acetamidophenol; o-acetyl- | CHsCONHCcHu- | 151.16 
aminophenol OH 
67 | ——, m-hydroxy-..... m-acetamidophenol......... CECE S 151.16 
68 | ——, p-hydroxy-...... p-acetamidophenol.......... eee 151 16 





*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


Crystalline 
form, color Density 

No. and index of g/ml 
refraction 

Semteal, t:,eb he cae ler. hese 

33 | +1H20 lg. pl. | ......... 

34 | monoel. need..| ......... 

35 

OOF |) Monocl: prises. |ieee dese 

37 OPENS OE eerste csi. 
thomb. f. w. ri 

38 Steere dares. 0.942 — 

39 

40 

41 

42 

43 

44 

45 

S6re awh pl sace cea foractewiad 

Alaa ¥Ol. MONO!) | Grote uct 
tab. f. eth. 

48 

49 } monocl.tab.f. | ......... 
Ww. 

50” | unstables... 4) a.-<..... 

OL need sis ale ccc} elocusleve cre 

52 | rhomb., wh. 1.214 
leaf. f. w. 

53 

BAS. | sma, lusthipl iss cill sels. - rece 

55° | col.need-f.bz.']) ..4.--... 

BGip |) col. need: fei west) Giese s lacks 

Dilde (need fi. elct cn] = eee ete 

Doan needs f.diloalle| 22.09. .4 

59 | need. or mono] ......... 
cl. pr. 

BO) ||) need fy dill ace Miia +c. 
a. 

61M] meed, fidilmaci |) sae eeiciet 
a. 

62 | rhomb. need. | 1.385%" 
or pl. 

63 

6458 | need hivaly aol eens. 

65 

66. jcol-leatst.dil hes. 51.1 
al. 

67 | col. need.f.w..} ......... 

68 | col. monocl, f. | 1.293>* 
ae 





Boiling 
point, °C 


225.6 


234.6 
subl. 


205 


132 (145) 
70 d. 86.5-7.5 
287 

OS rn) ee ooeee 


161-2 


87.5 
168 (165-7) 


SSSR |) Sections 
72.5 


178.4 
(176-7) 


120 


203 
149 
168 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 


Water 


i 


10% 


v.s.h, 
sl.s. 


sl. 8. 


v.sl.s. 


s., d.h, 


0.56325, 
3.58 


Alcohol 


p< 
we 





Ether, etc, 


8. eth., lgr. 
s. eth, 


v.sL.s. eth, 


v.s, eth. 
sl. s. eth. 


8.a.31. dil. alk. 


sl. s. eth, 
s. eth, 


s. eth., glyc.; 
13.62, 44.906 
chl.; 69.5% 
me. al. 

sl. s. eth. 

sl.s. eth. 

vy. 8. eth, 

s. eth. 

s. eth, 

sl. s. eth; s, 
chl., bz. 

v. 8. eth.;s. bz. 
v. 8s. eth; s. 


CSo, bz. 
8. eth., CSa 


s. eth. 


s. eth., KOH 

sl. s. eth., chl., 
bz. 

sl. s. eth. 





92 
93 


94 


100 


Name 


PHYSICAL CONSTANTS OF 


Synonyms 





Acetanilide, 

o-hydroxy-N-methyl!- 

——.,, p-hydroxy-N- 
methyl- 

——,, p-iodo-.......... 

——, p-methoxy-. 

——, N-methyl-....... 


——,, o-methyl-. 
——., N-methyl-p- 
nitro- 


=) D-1itLo=seen ik 
——, N-phenyl-. 

——., a-phenyl-. 

——, p-phenylazo-. 
——, thio-....dwccecens 
o-Acetaniside......... 


p-Acetaniside......... 


Acetic acid. .dcccje as |> 


——, esters. 
—, allyl ester............ 


——,, amyl ester............ 
——,, benzylester.......... 


——,, butyl ester........... 


——, sec-butylester......... 


——,, cetyl ester............ 
——,, ethyl ester............ 


——,, ethylene ester. 

——, furfury] ester. 

—,, hepty! ester.......... 
—, hexyl ester........... 


——,, isoamy] ester......... 


—, isobutyl ester......... 








o-(acetylmethylamino)-phenol 


See _P-Acetaniside. 
exal gi cadsildeistemtnaapre ss (oie 


See o-Acetotoluide. 





See Acetamide, N, N-dipheny!|-. 


See a-Toluanilide. 
See Azobenzene, p-acetamido-. 


N-acetyl-o-anisidine; 
o-acetanisidide 

p-methoxyacetanilide; 
p-acetamidoanisole; 
N-acetyl-p-anisidine; . 
methacetin; p-acetanisidide 

ethanoie/acid*.... const ger ns 


For esters other than those list}ed below see also “ 


allyl acetate, 2-propenyl 
ethanoate* 

amyl acetate; 1-pentanol ace- 
tate; amyl acetic ester 
benzyl acetate; benzyl 
ethanoate* 

butyl acetate; butyl etha- 
noate* 


2-butanol acetaté; a-methyl- 
propyl ethanoate* 

cetyl acetate; hexadecyletha- 
noate*; n-hexadecylacetate 


ethyl ethanoate*; acetic ester. 


See Glycol, diacetate. 
See Furfuryl alcohol, acetate. 
n-hepty! acetate.........:.. 


n-hexyl acetate............- 


isoamyl acetate; 3-methyl- 
1-butanol acetate; y-methyl- 
butyl ethanoate* 

‘isobutyl acetate; ®-methyl- 
propyl ethanoate*......... 


* Name approved by the International Union of Chemistry. 
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Mol. 
Formula Wt. 
Pe 165.19 
CHCON (CH) 165.19 
CHsCONHCcHal, .| 261.07 
CH3sCON(CHs)- 149.19 
CoHs 
cHigon (CH3)Ce- | 194.19 
Cee 180.16 
CH3CONHCcHa- | 180.16 
NO2 
CHsCONHCgHz- 180.16 
CHsCSNHCcHs...| 151.22 
SEES Eta 165.19 
CH,CONHICAE- 165.19 
Hs COOH Sire 60.05 
‘alcetate”’ 
ale 100.11 
CH,Go0(cH a | 180.18 
CHsCOOCH:CeHs.| 150.17 
CH3COO(CH2)3- 116.16 
CHs 
CH3sCOOCH(CHs)-| 116.16 
CH3sCOO(CHs)1s- | 284.47 
CH 
CHsCOOC2Hs....}| 88.10 
CH3COOC;His....| 158.24 
CHsCOO(CH2)5- 144.21 
CH3 
CHsCOO(CH2)2- | 130.18 
CH(CHs3)2 
CH3COOCH2- 116.16 
CH(CHs)2 


ORGANIC COMPOUNDS (Continued) 






































Crystalline Solubility i 
P form, olor Density Melting Boiling olubility in grams per 100 ml ot 
o: _ goa g/ point, point, Water | Alcohol | Ether, ete. 
BO Mn Need gat csyeyrit aera ts 2_5 EON aw ee | Peers ers sl. s. Vv. 8. s. eth. 
ZOE LOPS reryesioenssa| ea batade:. « DAU ip eae ae |e ee Ve sls || vas: s. eth. 
71 | monocl. ...... 1.989- — pCR PS ok ete s. h. 5.0522 | i. eth; v. s, 
79 ac. a. 
73 | col.rhomb. pr. | 0. 977 101-4 254.7 TMAGISER) Ey oe Pan oot OBE Fae 
woe hee (97-99) (25372) 
74 ers 
ome leat t-rWesec =| ces aciesies Th2-O8 Wh dee seceeed |) oncioe s. s. eth. 
76 vel. monocl. | 1.419%? | 93 (90-1) | ......--- sh. | 8. Vi eth 
eaf. 
Wi Wi ccol.-yel. leaf. .2]) )..04..c16:2:< 155: (150:5) eat s. h. ven s. chl., 
78 | yel.rhomb. pr. | .....-..- 215 iene eae cate 3 Varsha Sei Se s. eth., KOH 
80 
81 
82 
SS meed. £2 We tA leteiey sites? 75 d. rT | (peer es AE alk., 
a 
84 Pearly, WENCES IBM. /s:c.- cfs 87-8 (84) 303-5 yv.s.h. | 55.821 | s, eth; v. s. 
. We ac. a. 
85 wh. powd., pr.| ......... UB(=08"). Th swans: 0.215, 12.721 Sls: ebh.cea: 
or pl. f. w. 8.3100 chl., acet. 
86 col, lige, 1.049*° | 16.6 118.1 2 Py weth.; i. CS: 
87 under o-Cresol, | Cyclohexanoll, etc. 
88 po DEOZS 8° Wd xostastags 103-4 sl. s. C) eth. 
89 col, lig 0.80022 Migs shee 148 a 0.18% | 2 weth. 
90 col, lig, 1.057 | 51.5 213.57 =| y.sls. | weth, 
91 | col. inflam. lig.,| 0.8827" | -76.8 126.5 0.5% | 2 eth, 
1.3951 a (124-6) 
0.9016—— 
92 cal, lias, 0.8648 | oacecneee 112-3 i. s. s. eth. 
1.3866 
93 | need., 0.858 | 18.5 200.515 i. y.sl.s. | v.s. eth. 
1.4358%.9 © (16-9) 
94 | col. inflam. liq., 0.901%; -83.6 77.15 8.620, C) ceth., chl., 
1.3721615-9 + 7.435 oils 
ie 90657—- 
96 % 
97 el lig, 0. 874e wiacesard dustois 191.5 i Ss. s. eth. 
98 | col. lig.......- 0.8902 | ....seee 169.2 i. y.s. | v.s.eth. 
col. liq., g699— | -78.5 142.5 0.16% | co ceth.; s. amy) 
1.4017017.9 (138-40) al. 
100 col. liq., 0.8712 -98.9 116.5 0.6325 Co) co eth. 
1.3911417.8 (115-7) 


ces 4 OR ee ee eee SE EE EEE Ee 
For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 











Mol. 
No. Name Synonyms Formula Wt. 
101 |Acetic acid, isopropyl isopropyl acetate. ESky macieies CH3;COOCH(CHs)2.}102.13 
ester 
102 | ——, methylene diester..... methylene acetate; methylene | (CHsCOO)2CHe...| 132.11 
diacetate; methanediol diac- 
etate 
103 | ——, methyl ester.......... methyl acetate...........-. CHsCOOCH3..... 74.08 
104 | ——, A-phenylhydrazide. See Hydrazine, 1-acetyl- 2-phen|yl-. 
105. 4| ——= piperaziniumiisalty acy ever crs ncietscboictes eras eels tees CsHioNe2.2C2Hs02. | 206.24 
106 | ——, piperidide. See Piperidine, i-acetyl-. 
107 | ——, propyl ester........... n-propyl acetate............ CHsCOOCsH7....| 102.13 
108 | ——, acetamido-. See Aceturic acid. 
109 ——., (p-acetamidoaniljino)-. See Glycine, N-(p-acet|amidophenyl)-. 
109M| ——, acetyl-. See Acetoacetic acid. 
110 | ——, allyl-. See 4-Pentenoic acid*. 
111 ——, amino-. See Glycine. 
112 | ——, (p-aminoanilino)|]-. See Glycine. N-(p-aminophe|nyl)-. 
113 | ——, anilino-, Glycine, N-phenyl-. 
114 | ——, anthranilido-. See Anthranilic acid, N-(carbo|xymethyl)-. 
115 ——, benzamido-. See Hippuric acid. 
116 | ——, benzoyl-......... B-ketohydrocinnamic acid; CeHsCOCH2COOH] 164.15 
3-0xo-3-phenylpropanoic 
aci 
117 | ——, —, ethyl ester...... ethyl-8-ketohydrocinnamate; | CsH;COCH= 192.21 
benzoylacetic ester COOC2Hs 
118 | —, methyl] ester saci) cc cicrie stloer occtsmeissrteteare CeHsCOC H2- 178.18 
COOCHs3 
119 | ——, bromo-.......... bromoethanoic acid*........ CH2BrCOOH..... 138.96 
120 | ——, —. ethyl ester...... ethyl bromoethanoate*...... CH2BrCOOC:Hs. .| 167.01 
121 , sec-butyl-. See Valeric acid. B-methyl-. 
122 | ——, butylethyl-. See Caproic acid, a-ethyl-. 
123 | ——, chloro-.......... chloroethanoic acid*........ CH:CICOOH.. 94.50 
124 | ——, ——,, butyl ester...... butyl 2-chloroethanoate*....| CH2ClCOOCsHo..| 150.61 
125 | ——, —, ethyl ester...... ethyl chloroacetate; ethyl }| CH2ClICOOC2Hs..| 122.55 
chloroethanoate* 
126 | ——,——, methyl ester..... methyl chloroethanoate*..... CH2CICOOCHs...} 108.53 
1227 | —,—7. gachenytebendey: Scare et alens ac crerote aciais,aisteta rs CH2CICOOCH2 288.72 
ester COCceHsCeHs 
128 ——,——, Diperazinium | wk eee eee eee ee eee CaHioNz.2CHe 275.14 
salt CICOOH 
129 9 CYANO-. 2. ccc ees cyanoethanoic acid*; malonic | CNCH:COOH... 85.06 
mononitrile 
180. fh ——,, 2 ebhy lester, ....0h of) crsa.vastnetereeisjoreisiaicisisicielsaveo.e CH2(CN)COOC2H;} 113.11 
131 | ——,——, methyl ester..... methyl cyanoethanoate*..... CNCH:COOCH3..| 99.09 
132 ——., diazo-, ethyl ester. .| ethyl diazoethanoate*....... NeCHCOOC2Hs...} 114.10 
133. | ——, dibromo-........ dibromoethanoic acid*....... CHBreCOOH..... 217.87 
134. | ——, —, ethyl ester...... ethyl dibromoethanoate* CHBreCOOC2Hs. .} 245.92 





*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility i 00 mi 
form, color Density Melting Boiling pascal ai Sg af 


No. | and index of | g/ml | point, °C | point, °C | Water | Alcohol | Ether, ete. 











refraction 
101 | col. lig........ 0.87~*; | -73.4 89 3.0922 | co eeth, 
0.8690" 
102 | col. lig........ TSE, doeaeate | cece Benen | 170 sls. | co eth. 
103 cal, lig 0.92740-* -98.1 57.1 31.92 | 0 co eth, 
1.35935 
104 
TUES! ||| State ee Saal fee Bee 208.:5=209F | We acere oe 8. 8. i. eth.; s. bh: 
ie n-butanol 
107 cal, lias 0.887~ -92.5 101.6 1.8920 | co weth, 
1.38438 
108 
109 
109M 
110 
111 
112 
113 
114 
115 
116 + Viol: need 2£. bz.| "F500. 1OS=4 ds Mile seerctess sl. 3. 8, 3 eth.; sl. 
gr. 
117 | col. li. - 4:122°> | <0 265-70 d. | v.v.sl.| wo eth, 
1.53115 8. 
118 col vel. lia. VEL he, See 265 d. i. co eth. 
1.5365424. 
119 gel. bes or 1.934~° 50 208 : 9 co eth, 
rhomb. eliq. 
120 | col. liq., 1.451 1.514 Oger 159; 57-915] i. © eth, 
121 
122 b 
123 | col. rhomb., 1.58— a 63, 189 Vv. 8. S. s. eth., chl., 
1.42976 vt B Lg CS:, bz. 
7 5 
124) | Nig. ccnsest so| 4108" | erecence uy Bile tite Sam R Secon ieee 
1 as 
125 | col. lig., 1.150% | -26.0 144.2 i. Py co eth. 
1.42974 
126 | col. lig.......- 1.227>° =32.7 131.5 v.sl.s. | 0 coeth. 
127 Rr | Se oan Ae . | 116 Re, eee | eee | pire, Be Pace 3 cree ‘ 
128 | wh.cr........ te ip eseibicus 145-6 baa asia ees s. h. i, eth. 
129 | delig.col.cr. | ........ . | 66 (69-70) | 1085, Ss. s. s. eth.; sl 8, 
aa d. 160 f bz., chl. 
130 cal. Lido 1.063~° | -22.5 206 i. co coeth. 
1.41 
AStee) cole qlee. ts 1.12315 -22.5 200 1 ° oeth. 
132 | yel. oil, xf 1.08520; 22 140-41 |sls. |s. & eth., bz., 
77 4588" 1.0732 gr. 
133\)\ ‘col. deliqs.er.4)\ i s.<'-.0:2:-' 48 232; se sl. s. s. s. eth, 
195- 
134 | oil, 1498..... 1.903= Aen .. | 194 i. o eth, 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 




















Mol. 

No. Name Synonyms Formula Wt. 

135 Acetic acid, dichloro- | dichloroethanoicacid*....... CHClCOOH..... 128.95 

136 | ——,—— ethyl ester...... ethyl dichloroethanoate*.....} CHCleCOOC2Hs..| 157.00 

137 ——.,, diethyl-. See Butyric acid, a-ethyl-. 

138 ——, diethylmethyl-. | See Butyric acid, a-ethyl-a-met|hyl-. 

138M| ——, difluoro-......... difluoroethanoic acid*....... CHF2COOH...... 96.04 

139 ——, diiodo-.......... diiodoethanoic acid*........ CHI2COOH...... 311.88 

140 | ——, dimethyl-. See Isobutyric acid. 

141 ——.,, di-n-octyl-. See Capric acid, a-octyl-. 

142 | ——, diphenyl-....... diphenylmethane-a-car- (CeHs)eCHCOOH .| 212.24 
boxylic acid 

142M| ——, diureido-. See Allantoic acid. 

143 7» CCHOXY=—5 65 cies oi ethoxyethanoic acid*; ethylo- | C2HsOCH2COOH .| 104.10 
glycolic acid; glycolic acid 
ethyl ether 

144 | ——, ethyl-. See Butyric acid. 

145 | ——, (ethylamino)-. See Glycine, N-ethyl-. 

146 ——, ethyldimethyl-. | See Butyric acid. a, a-dimethy|I-. 

147 ——,, ethylene-. See Cyclopropanecarboxylic aci|d*, 

148 ——, ethylmethyl-. See Butyric acid, a-methyl-. 

149 | ——, ethylpropyl-. See Valeric acid, a-ethyl-. 

149M] ——, fluoro-.......... fluoroethanoic acid*......... CH2FCOOH...... 78.04 

150 ——.,, 2-fural-. See 2-Furanacrylic acid. 

150M} ——, 2-furoyl- ethyl ester] ethyl pyromucylacetate...... CsH30COCH> 182.17 

COOC2Hs 

151 , Suanido-. See Glycocyamine. 

152 ——, hydroxy-. See Glycolic acid. 

153 ——, iminodi-........ diglycolamidic acid; imino- NH(CH2COOH)>:..| 133.10 
acetic acid (incorrect) 

154 ——, iodo-............ iodoethanoic acid*.......... CH2FCOOH...... 185.96 

155 | ——, isoamyl-. See Caproic acid, 5-methyl-. 

156 | ——, isobutyl-. See Isocaproic acid. 

157 | ——, isopropyl-. See Isovaleric acid. 

158 | ——, isopropylmethy“-.| See Butyric acid, a, B-dimelhy|l-. 

159 | ——, isothiocyano-....| mustard oil acetic acid,..... SCNCH2COOH...| 117.12 

160 ——, mercapto-....... 2-mercaptoethanoic acid*; HSCH2COOH....| 92.11 
thioglycolic acid 

161 | ——, methoxy-........ methoxyethanoic acid*; CHs0CH2COOH..} 90.08 
methyloglycolic acid 

162 | ——, methyl-. See Propionic acid. 

163 —., (a-methylguanid|o)- See Creatine. 

164 —., methylIpropyl-. See Valeric acid, a-methyl-. 

165 | ——, oxydi-. See Diglycolic acid. 

166 | ——, phenoxy-........ glycolic acid phenyl ether....}| CsHsO0CH2COOH .| 152.14 

167 | ——, phenyl-. See a-Toluic acid. 

168 ——.,, pyromucyl-. See Acetic acid, 2-furoyl-. 

169 | ——, salicyl-. See Benzoic acid, o-(carboxyme|thoxy)-. 

170 | ——., silico-. See Methanesiliconic acid. 

171 SUM OR eos sic ests sulfoethanoic acid*.......... HOsSCH2COOH. .| 140.11 

172 | ——, 2-thienyl-. See 2-Thiopheneacetic acid. 

173 | ——, thiol-........... ethanethiolic acid*; meth- | CHsCOSH........ 76.11 
anecarbothiolic acid; thio- 
acetic acid 

174. 4) ——, ——, ethyllester. jigs aol matevalectaveary oeiersasiegetals its tee CHsCOSC2Hs..... 104.16 

175 | ——, tolyl-. See a-Toluic acid, methyl-. 

176 | ——, tribromo-....... tribromoethanoie acid*...... CBrsCOOH....... 296.78 

177 1) = trichloro=222 eda wocacc sede Meee ee ae oda CClsCOOH....... 163.40 
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ORGANIC COMPOUNDS (Continued) 





No. 





135 
136 


159 


174 


175 
176 


177 








Crystalline 
form, color 
and index of 
refraction 


col. liq., 
1.465922 
col. liq., 1.43860 


col. need. f. w. 
or If. f. al. 


col. sid. ...... 
Queers, cnrer- 


col. rhomb. ... 


col. rhomb. pl. 


rhomb. pl..... 
ohmic crc 
col. hyg. liq. 


col. pl. or need. 
f. w. 


hyg. tab. f. w. 


highaase cae s< 


col. monocl. 
tab. 

col. rhomb. 
deliq. 





Solubility in grams per 100 ml of 
































Density Melting Boiling 
¢/ml point, “C | point, °C Water | Alcohol Ether, etc. 
1.5634~° | 5-6; 194 GES ala: s. eth. 
ay || tbeb all 
1.2821—- Rott enone 158.2 vy. sl. 3s. | 0 coeth. 
1.535910 0.35 134.2766 v.58. Gh s. eth. 
Es Sree HONE leew ators | bic 8. s. eth., bz. 
ict SBCA 148 subl. v.s.h. | v.s VemSa (ebb Se 
chl. 
1.102~° Sater spagaetors 206 v.s v.s v. s. eth. 
AS Reo oe 33 165 8. a attests cversrerss 
area Speen neat sea tater 142-310 re s. s. eth. 
Ae ee ca, 225 Revhrciat's | ako rs i. eth. 
ee ED 82 d. s. 8. s. eth. 
age ae aaa 125-6 subl. s. h. EGE |, Kicinecceeae ee 
1.3253~° | -16.5 104-6 | s. s. s. eth. 
1.1768 A], viene aie 89-917 5. 8. s. eth. 
ee at, Ss 99 285 sl. d. 1,210 B. s. eth., ac. a, 
bz. 
ve cthe tite 86 ca. 245d. | s. v.s i. eth. 
1.0742 | <-17 93 8. 2 woeth. 
0.0780 tol aut inant « 115-16 i. v.s. | v.s. eth. 
ae ae 135 245 d. v.58. v.58 v. s. eth.; sl. 
61 s. c. Igr. 
1.6298 57.5 197.5 1202 Ss. s. eth. 





ee Se EDIE EEnEIEE ESSE ENURN SERRE ERE REE ERRSEEREEREEERRSEEREEREREEEEEEEEEIN 


For explanations and abbreviations see beginning of table. 
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No. 
178 
179 
180 
180M 
181 
182 
183 
184 
185 


186 
187 


188 
189 
190 
191 
191M 


192 


193 
194 
195 
197 
198 


199 
201 
202 
203 
204 
205 
206 
207 
207M 
208 
208M 
209 
209M 
210 


211 


Name 





Acetic acid, trichloro- 
ethyl ester 
, methyl ester. 





——, ——,, piperazinium salt 


——,, trifluoro-........ 
, triiodo-.......... 
——,, trimethyl-. 

——,, triphenyl-....... 





——,, ureido-. 

, Vinyl-. 

Acetic aldehyde. 
Acetic anhydride...... 





Acetic ester. 
Acetin. 
Acetoacetanilide 


——, a-bromo-....... 
Acetoacetic acid...... 


—, ethyl ester............ 


——, methyl ester.......-.. 


—., y-chloro-, ethyl 
ester 

——, a, a-diethyl-, 
ethyl ester 

——, a-isopropyl-, 
ethyl ester 

——, a-methyl-, ethyl 
ester 


Acetoacetic ester. 
Acetobenzylamide. 
Acetobromamide. 
Acetocinnamone. 
Acetoethylamide. 
Acetoethyl nitrate. ... 


Acetoglyceral......... 
Acetoin series «jojo ooh 


AGO! Msrvatst oieisiaws Costsie 





, fluoro-. 
Acetonaphthalide. 
1-Acetonaphthone.... 





, a-phenyl-. 
2-Acetonaphthone.... 
, 4-bromo-1-hy- 
droxy- 

, l-hydroxy-....... 








PHYSICAL CONSTANTS OF 


Tend 


trifluoroethanoic acid*....... 
triiodoethanoic acid*........ 
See Pivalic acid. 


See Hydantoic acid. 

See 3-Butenoic acid*. 

See Acetaldehyde. 

ethanoic anhydride*......... 


See Acetic acid, ethyl ester. 


Formula 


CClsCOOC2Hs. ... 
CClsCOOCHs..... 


CaHioN2.2CCl3- 
COOH 


CF;COOH....... 
CIsCOOH........ 


(CsHs)sCCOOH. . . 


(CH3CO)20...... 


See diacetate, monoacetate, triac ate under Glycerol. 


B-ketobutyranilide; a-acetyl- 
acetanilide 
2-bromo-3-oxo-N-phenyl- 
butanamide 

acetylacetic acid; 3-oxobu- 
tanoic acid* 
ethylacetoacetate ; aceto- 
acetic ester; ethyl 3-oxobu- 
tanoate* 

methyl acetoacetate......... 


ethyl 4-chloro-3-oxobutan- 


oate* 

ethyl 2,2-diethyl-3-oxobutan- 
oate* 

ethyl 2-isopropy!-3-oxo- 
butanoate* 

ethyl 2-methyl-3-oxob:tan- 
oate*; methylacetoacetic 
ester 


Ae 
CONHC¢Hs 
CH3sCOCHBr- 

CONHCcHs 


CH.COCH.COOH. 


CH3COCH2 
COOC2Hs 


CH3COCH> 


OC2Hs 
Wee 
COOC2Hs 
CHsCOCH(C3Hz)- 
COOC2Hs 
ee 
COOC: 


See Acetoacetic acid, ethyl este|r. 


See Acetamide, N-benzyl-. 
See Acetamide, N-bromo-. 
See Acetone, benzylidene-. 
See Acetamide, N-ethyl-. 


glycerol ethylidene ether..... 


3-hydroxy-2-butanone*; 
acetylmethylearbinol 
1-hydroxy-2-propanone*; hy- 
droxyacetone; acetylearbinol 
See Propane, 2,2-difluoro-*. 
See Ni aphthylamine, patel 
methyl 1-naphthyl ketone. . 


See Ketone, benzy! 1-naphthyl. 
methyl! 2-naphthy! ketone... 
2-acetyl-4-bromo-1-naphthol.. 


1-hydroxy-2-naphthy] methyl 
ketone; 2-acetvl-1-naphthol 


*Name approved by the International Union of Chemistry. 


620 


C2H.0- 
(C2HsNOs)2? 


C3Hs(OH)O2C2Hg . 
CHsCOCHOHCH3; 


CHsCOCH:0H... 


CHsCOCwH7..... 


CHsCOCwH7..... 


CH3COCwHs- 


BrOH 
CH3COCwHeOH. . 


Mol. 
Wt. 





191.45 
177.43 
412.94 


114.03 
437.79 


288 .33 


102.09 


177.20 
256.11 
102.09 
130.14 


116.11 
164.59 
186.25 
172.22 
144.17 


226.19 
118.13 
88.10 
74.08 


170.20 


170.20 


265.11 
186.20 


ORGANIC COMPOUNDS (Continued) 


Crystalline | Solubility i 
form, color Density Melting Boiling ee cee ue 
No. | and index of g/ml point, °C | point, °C | water | Alcohol 





Ether, ete. 


refraction 
178 col ida 1g a Ree 168 i. 00 coeth. 
B70} It col. 23 8hka 1.4868| -17.5 153.8 d. d. s. eth. 
TEU 4] Saestiesosene al peat meeeee 121125 ssoeecor s. s. h. i. eth. 
180M] col. liq. 1.535149 | -15.25 72.4 Vid [occ ctea on 
a yellleaf.” gi FE|Pees~. seer TG Bet Ot a cooneeae 8. s. s. eth. 
1 
18See |p morioel! privsis-! aisi<0)s1c erie DA tot Cancahae sl. s. 8. ae s. eth.; s. 
Be 
184 
185 
186 2 
187 cal, lids. 1.08712~; | -73.1 140.0 13.6 c., | © Ps eth s. chl., 
i 1.082072 ; , 
188 ‘ 
189 
TY: | WER a eee lode Semen oe 4 eae ae ee sl. s. s. al ee a., alk., 
. DZ. 
ADL i Col. needs =2.201 esse.<00 7 138 d. d. i iss s. eth. 
AOUM cols ayrap bec] merara cite fis faratateietotate <100,d. | s. s. eth. 
192 cal liga : 1.025% <-80 180 14.3165 | 5, s.eth., bz., chi. 
193 = res E077. ms Bla SIH 170 38.0 ° eth. 
e 5 
194% Iicol qe 52. 1.176 Molaisenreane 200 y. sls. | 0 eth. 
195 whevel. liq, | 0 960F Sif 25 aoe LIKE 21-6d. |i. 0 coeth. 
1.43266!7- 
197. | col. lia. --...- O.957= Lb oe eee 205 d. v.sl.s. | 2 coeth. 
198 Goa cs 1.019~° 3 eee 186.8 v.sl.s. | 9. s. eth. 
42066 
199 
200 
201 
202 
203 19 
OEM alin ecicccte rete 1.045 “pete eee 89 exp. i. BOON Cor acin si brectare ie 
205 | lig. (mixt.?) ..} 1.0812 | oo... 184-8 als, |S 2OMMha| om | BES 
206 | 1.419415 ...... 1.002 | 15 148 (144) | s v.8 i. eth., ler. 
207 col. ia, 1.0825° | -17 146, d. © 2 eo eth. 
1.429 : 
207M 
208 
OSM | lori ccc victcinc ey 1.1336 34 2968 | || cisheec s. s. eth. 
e 166-712 
9 
200M | reed Me sci iec tens ot 53 (51.5) | 300;1724 | ...... Pg oe | Lower So 
BIO | yell needs oe ee tastes 10 the witli we cniere eS te i. s. s. eth. 
219% jiyel. needss.c4|Sscaeac ne 99-101 325 d. i. s. s. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 































































































No. Name Synonyms Formula ae 
212 Z-Acetonaphthones hy) }) c..c60 0 ck eecerscung-ssto ee CH:COC10H:- 231.20 
1-hydroxy-4-nitro- (NO2)OH 
213 |. Acetones.:5 he 2-propanone*; dimethyl ke- | CHsCOCHs....... 58.08 
tone 
For derivatives see also 2-Pro|panone 
945). | ===3, amine unease oe dimethylketazine; (CH:)2C:NN:C- 112.17 
} diisopropylidenehydrazine (CHa)2 
216 | ——, cyanohydrin, See Isobutyronitrile, a-hydroz\y-. 
217 | ——, dichloride. See Propane, 2,2-dichloro-*. 
218 | ——, oxime. See Acetorime. 
219 | ——, phenylhydrazone....... 2-propanone phenylhydra- Salata 148.20 
zone* 5 
220 | ——,semicarbazone... .....| 2-propanone semicarbazone*.| (CH3)oC:NNHC- | 115.14 
| NH 
221 | —=, sodium bisulfite com= |......2.00200020ss:e00ese> (CH3)2C(OH)- 162.14 
| poun SO:Na 
222 |} , acetonyl-. See 2,5-Hexanedione*. 
223 9 » acetyl-. See 2,4-Pentanedzone*. 
224 | , allyl-. See 5-Heren-2-one*. 
225 > anisal-. See 3-Buten-2-one, 4-p-methor|yphenyl-. 
226 | ——, benzal-. See Acetone, benzylidene-. 
227 > benzoyl-. 1-phenyl-1,3-butanedione*; | CsHsCOCH2- 162.18 
a-acetylacetophenone; me- COCH; 
thyl phenaryl ketone; ace- 
tylbenzoylmethane 
228 ——, benzyl-. See 2-Butanone, 4-phenyl-*. 
229 ——, benzylidene-.. benzalacetone; methyl styryl | CeHsCH: 146.18 
ketone; 4-phenyl-3-buten-2- | CHCOCH; 
one*; cinnamyl methyl ke- 
tone; acetocinnamone 
230 , dibenzal-. See Siyryl ketone. 
231 » sym-diisopropyl-|. See4- HEPBOgee, 2,6-dimethyl|-*. 
232 » diisopropylidene|=. See Phorone. 
233 «| >» sym-dimethyl-. | See 3-Penianone*. 
234 | , diphenyl-. See 2-Propanone, 1,3-diphenyl|-*. 
235 | , ethylidene-. See 3-Penten-2-one*. 
236 » unsym-ethylmet|hyl-. See 2-Pentanone, 3-meth|yl-*. 
237 | > 2-fural-. See Acetone, furfurylidene-. 
238 , furfurylidene-. furfural acetone; 4-(2-furyl)- | CsH;O0CH:- 136.14 
3-butene-2-one* CHCOCH3 
239 ,» hydroxy-. See Acetol. 
240 , isonitroso-. See Pyruvaldehyde, aldoxime. 
241 , isopropylidene-. | See Mesityl oxide. 
242 >» p-methoxybenza|I-. See 3-Buten-2-one, 4-p-meth|oryphenyl-: 
243, >» phenacyl-. See Valerophenone, y-0z0-. 
244 ,» chloride. See Propane, 2,2-dichloro-*. 
245 Acetone-chloroform. | See Chloretone. 
246 | Acetonediacetic acid. . | y-ketopimelic acid; 4-oxo- CO(CH2CH2- 174.15 
heptanedioic acid* COOH): 
247 | Acetonedicarboxylic B-ketoglutarie acid; 3-oxo- CO(CH2COOH):..| 146.10 
acid pentanedioic acid* 
248 acc diethylsulfon |e. See Propane, 2,2-bis(ethylsul| fonyl)-*. 
248M , fluoride. See Propane, 2, 2-difluoro-*. 
249 Acetonic acid. See Isobutyric acid, a-hydrocy - 
250 | Acetonitrile........... ethanenitrile*; methyl cyanide ‘CHACN] ee 41.05 
251 , allyl-. See 4-Pentenenitrile*. 
252 | ——, benzoyl-........ | B-ketohydrocinnamonitrile; | CsHsCOCH2CN...| 145.15 
3-oxo-3-phenylpropanenit- 
rile; a-cyanoacetophenone 
253 » diethyl-. See Butyrontrile, a-ethyl-. 





254 


, ethylmethyl-. 





| See Butyronitrile, a-methyl-. 
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ORGANIC COMPOUNDS (Continued) 





Crystalline | 
form, color 

and index of 
refraction 


g/ral 


| 
| Density | Melting 


| Boiling 
point, °C | point, °C 


| 


| Water | Alcohol 


| 
/ 
/ 
} 


| Solubility in grams per 100 ml of 


Ether, ete. 





212 
213 


215 


216 
217 
218 
219 


248 
248M 
249 
250 


251 
252 


253 
254 





col. inflam. liq., 0.792=; 
1.35886"-4 ae 
0.8186— 


col. liq., 0 8381~ 


1.45102 


rhomb. cr. or | .-...-.-- 
oil 
col. need. f. w. 


60 


col. pr., 1.090— 
1.56775778 a 


col. lustr. pl... 1.0377 


wh. nd. 


0. 7828~= 


& 
Oo 
or 
for) 
or 


131 





61 (57-8) | 261-2 


(13214) 


42 260-2 


-41 to -44 | 82 


For explanations and abbreviations see beginning of table. 
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| 
t 
's. 
re sl. s. 


2 | 


| 
i 


sl. s. s. 


sl. s. 





sl.‘a.c¢;.) hs 





t v. 8. 





| 
| 


s. eth. 
seth.; s. chi. 


eth. 


s. eth, dil 
min. a. 
s. eth. 


i. eth. 


s. eth. cone. 
alk. 


s. eth., ch, bz. 


s.eth. 


sl. s. eth.; i. 
bz. 

y. sl. s. eth.; i. 
bz., chl, Igr. 


e eth. 


s. eth, 
KCN 


chl., 











PHYSICAL CONSTANTS OF 


Synonyms 

















No. Name 

255 Acetonitrile, 2-furyl-. 

256 i pminodi~-. o. 2.8: 

257 , isobutyl-. 

258 ——., phenyl-. 

259 | ——, trimethyl-. 

260 ——, trinitro-......... 

261 , vinyl-. 

262 Acetonitrolic acid..... 

263 Acetonylamine. 

264 o-Acetophenetide..... 

265 | p-Acetophenetide..... 

266 ,» a-amino-. 

267 Acetophenone........ 

268 | ——, oxime............... 

269 ——, a-acetonyl-. 

270 ——., a-acetyl-. 

271 ——,, o-amino-........ 

272 ——, m-amino-....... 

273 ——, p-amino-........ 

274 ——.,, benzal-. 

274M| ——, o-bromo-........ 

275 ——, p-bromo-........ 

276 ——.,, a-bromo-....... 

277 ——., a-bromo-p- 
methyl- 

278 ——, a-bromo- 
p-phenyl- 

279 ——., 4-tert-butyl-2- 
methyl-3, 6- 
dinitro- 

279M| ——, o-chloro-........ 

280 ——,, p-chloro-........ 

281 —., a-chloro-........ 

282 ——., a-cyano-. 

283 ——.,, p, a-dibromo-... 

284 ——,, 2,4-dihydroxy-. 

285 ——., 2,5-dihydroxy-... 

2360 

287 || ——, a-hydroxy-...... 

288 |) ——— 

289 | —— 








See 2-Furanacetonitrile, 

a,a’-dicyanodimethylamine; 
iminoacetonitrile (incorrect) 

See Isocapronitrile. 

See a-Tolunitrile. 

See Propionttrile, a, a-dimethy 

trinitroethanenitrile*,....... 

See Allyl cyanide, 

ethylnitrolic acid........... 


See 2-Propanone, 1-amino-. 

o-ethoxyacetanilide; N-acetyl- 
o-phenetidine 

p-ethoxyacetanilide; p-acet- 
phenetidine; phenacetin 


See Phenocoll. 
methyl phenyl! ketone; hyp- 
none; acetylbenzene 


See Valerophenone, y-oxr0-. 
See Acetone, benzoy!-. 
o-aminopheny] methyl ketone: 
o-acetylaniline 
m-aminophenyl methyl ketone 
p-aminophenyl methyl ketone. 


See Chalcone. 


phenacyl bromide........... 
p-methylphenacyl bromide. . . 
p-phenylphenacy! bromide... 


musk ketone; musk C....... 


methyl p-chloropheny] ketone 
phenacyl chloride..,........ 


See Acetonitrile, benzoyl-. 
p-bromophenacyl bromide... . 


See Resacetophenone. 
2-acetylhydroquinone; quin- 
acetophenone 


, a-ethoxy- a-phenlyl-. See Benzoin, ethyl ether. 


benzoylearbinol; phenacy] al- 
cohol; acetophenone alcohol 


, 2-hydroxy-4-met|hoxy-. See Peonol. 
, a-hydroxy-p-phe|nyl-.See also ‘“p-phenylphena|cyl ester” under Acet\ic Acid, 
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Mol. 
Formula Wt. 
NH(CH2CN):..... 95.10 
L-. 
(NO2)sCCN.. 2... 176.05 
CH3(NOz)C:NOH,| 104,07 
CH CON EC silts 179.21 
2H5 
CHsCONHCeHs- | 179.21 
OC2Hs 
CHsCOCsHs 120.14 
CeHsC(:NOH)- 135.16 
CHs3 
CH3COCcHaN He. .| 185.16 
CH3COCcsHsNHe. .| 135.16 
CH3sCOCsHaNHe. .| 135.16 
CH3COCsHaBr....} 199.05 
BrCsHsCOCHs....} 199.05 
BrCH2COCeHs....} 199.05 
CHsCsHsCOCH2- | 213.08 
r 
BrCH2COCsHi- 275.15 
CoHs 
CHsCOCsH(C4Hs)-} 280.28 
(CH3)(NOs2)2 
CHsCOCsHsCl....} 154.59 
CHsCOCsH4Cl....| 154.59 
CICH2COCeHs....} 154.59 
BrCHsCOCcsH4Br..| 277.96 


CH3COCsH3(OH)>s.| 152.14 


CcsH;COCH20H...| 136.14 


ST 


ORGANIC COMPOUNDS (Continued) 





No. 


255 
256 
257 
258 
259 
260 


261 
262 


263 
264 


265 


266 
267 


279M 
280 
281 


282 


283 


284 
285 


286 
287 


288 
289 











Crystalline 
form, color 

and index of 
refraction 


Density 
g/ml 


col. leaf. f. eth. 


yel. rhomb. f. 
w. or eth. 


Cees 5 aoa 
wh. powd. or 
monocl. pr. 
or leaf.; 1.54, 
1.571, 1.59 


col. liq. or pl., 
1.53418!9 


col. need. f. w. 


yel. oil 
yel. leaf. f. dil. 
al 





yel. need. f. w. 


Ol. liq-eelebts 
wh. leaf. f. al. 


trim. (rhomb.) 


pr, f. all 
col. need. or 
leaf. f. al. 
Ing. col. need. 


chloro-; Butyric 








Melting Boiling 
point, °C | point, °C 
OT a. 
41.5 exp. 220 
88 a 
79 >250 
137-138 d. 

19.7 202.3 

58 Sathana (Sty Aen & 

ee Shs 252 sl. d. 

99.5 (96.5) | 290 

106 295 

a ae 117-118" 

50 255.5; 
129-3015 

50 14012 

4925 Uuioden| Mae. 

125 (5m = a eemer see 

1387 eed eee 

Takes 227-8733. 
11318 

20 (14-15) | 232 

59 247 

LOQUTIMI Mel eM 

202 Me ctuivace ce 

95 (83-84) | 11912 


acid; Caprot|c acid; etc. 


For explanations and abbreviations see beginning of table. 


625 





Solubility in grams per 100 ml of 





Water 


005514; 
alu 


sl. s. 


vy. sl. s. 





Alcohol 








Ether, etc. 


sl. s. eth. 


s. eth. 
s. eth. 


s. eth. 


1.5675 eth.; 
7.1 chi. 


s. eth, 
chl., cone. 
2501 
s. eth. 


bz. 


s. eth. HCl, 
bz.; sl. s. Igr. 


s. eth. 

s. eth., ac. a. 
bz., lgr. 

v. s. eth. 


s. eth. 


s. eth. 


sl. s. eth. 


s. eth. 


PHYSICAL CONSTANTS OF 





No. 


Name 





290 


291 


292 
293 


294 


295 


308 
309 
310 
311 


312 
313 
314 
315 


316 
317 


318 


319 


320 
321 





Acetophenone, a- 
hydroxy-p-phenyl-, 
acetate 

~, ——, benzoate...... 


——.,, 5-isopropyl-2- 
methyl- 
——., p-methoxy-..... 


——,, p-methyl-....... 


——, m-nitro-........ 
——, a-phenyl-. 


——., 2,3,4-trihydroxy-. 





, a-triphenyl-. 





a-hydroxy-a-phe|nyl-. See Benzoin. 


o-Acetophenonecarbox|ylic acid. See Benzoic acid, 0 


Acetophenone pinacol. 


Acetophenone pinacoli|n. See 2-Butanone, 3,3-dipheny 


Acetopropionic acid. 
a-Acetothienone, 
Acetothioamide. 
2-Acetothiophenide. 
o-Acetotoluide........ 


——, N-methyl-....... 
m-Acetotoluide....... 
——., N-methyl-....... 


p-Acetotoluide........ 


——, N-methyl-....... 
HA COCOXIIM Cirepeteteiorclerels et 
2,4-Acetoxylide........ 
Acetphenetidine. 
Acettoluidide. 
Aceturiciacid=. .......5. 
——, N-phenyl-....... 
Acetyl-. 
Acetyl bromide....... 





For acetyl derivat 





Mol. 
Synonyms Formula Wt. 
p-phenylphenacy] acetate. ...| CHsCOOCH2 254.27 
COCsHiCcHs 
p-phenylphenacyl benzoate...| CeHsCOOCH»:- 316.34 
COCsH:iCeHs 
carvacryl methyl ketone; CH3COCsH3- 176.25 
2-acetyl-p-cymene (CHs)CH(CHs)2 
p-anisyl methy] ketone; CH30CeHiCOCHs | 150.17 
p-acetylanisole 
methyl p-tolyl ketone....... CH3COCsH4CHs..| 134.17 
SSS, <n Sue ob CGNs CH3COCsH4NOs. .| 165.14 
See Desoxybenzoin. 
See Gallacetophenone. 
See p- Benzopinacolin. 
-acety!-, 
See 2,3-Butanediol, 2,3-diphen ae 
See Levulinic acid. ‘ 
See Ketone, methyl 2-thienyl. 
See Acetamide, thio-. 
See Acetamide, N-2-thienyl-. 
o-methylacetanilide; N-acet- | CHsCONHCcéH.- | 149.19 
yl-o-toluidine; acet-o-tolu- CH 
idide 
N-acetyl-N-methyl-o-toluidine| (CHs)(CH3CO)- 163.21 
6t14) 
N-acetyl-m-toluidine; acet- CHsCONHCe6Ha- 149.19 
m-toluidide CH3 
fotee se SAS. Scot (CH3)(CH3CO)- 163.21 
6114 3 
N-acetyl-p-toluidine; acet- CH3sCONHCcsHs- | 149.19 
p-toluidide CHs3 
BC Oot MR SEODe ceric CEO 163.21 
NCe6HiCHs 
2-propanone oxime*; acetone | (CHs)2C:NOH. . 73.09 
oxime 
aceto-as-m-xylidide; 2,4- CHsCONHCe6Hs- | 163.21 
dimethylacetanilide (CH3)2 
See Acetophenetide. 
See Acetotoluide. 
N-acetylglycine; aceta- CHsCONHCH>- 117.10 
midoacetic acid COOH 
N-acetyl-N-phenylglycine....| CeHsN(CHsCO)- | 193.20 
CH»COOH 
ives, see the parent compounds |(e.g., for acetylbenzo|ic acid 
ethanoyl bromide*.......... CH;COBr ace 122.96 
bromoethanoyl bromide*....| CH2BrCOBr...... 201.87 
ethanoyl chloride*.......... CHICOCI ase. 78.50 
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ORGANIC COMPOUNDS (Continued) 











Crystalline Solubility i 100 ml of 
form, color Density Melting Boiling Se eae : 

No. poeta g/ral Point, “C | point, °C Water | Alcohol Ether, etc. 

GSD) || feos Se Aaa | a AL it bea eee |... INS Nee. | EES 

ZA Ih ARE Re eer | Mees seem LGOTMRNS Opel hae eet Naas cd Meee eee. eR 

292 <6 

g0aak | big. M..setea OF 956-5» « |e steeee AOS BRD’ |. Uids.c.3.0 Seu, WE Ree Ree 

ais 130-1348 
294 | pl.f. eth. 1.0493—; | 38-9 258; sl. s. s s. eth. 
1.54684415 ig 138-915 
1.0818—- 

295 | col. need. or 0.9891=; 28 222 i, Vv. 8. v. s. eth. 

pa. yel. liq., rs 
1.5353317.4 1 013 

296 meed: » || ct eerelty 81 (74-76) | 202 i s. v. s. eth. 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 15 

307 | col. monocl., 1.168— 110.4 296 0.86 5.08 s. eth. bz., 

: 1.556, 1.587, ‘i glye, v. 8. 
1.700 chl., glace. ac. 
a. 

SUES SUR Si te cece tamer te | A 56 DOOMMMALS 6 al) Gocne SHEMOML ET. gorse sy 3 eae. 

309 | monocl. fw. | 1.141 | 65.5 303 0.443 | s s. eth. 

310 (i. Oo Or are! (arte See 66\(60-C1) iene toed eee COU Dobson: Aas 

311 col. monocl. or | 1.212-> 146-7.... | 307 0.09 8.05c., | s. h. eth., glac. 

triel., 1.495, 4 vs.h. | ac.a.;sl.s. 
1.625, 1.807 bz., glye. 

Bara leatsts ae werk al) eiahees oc: 80 283 Ws) | eee s. s. h. Igr. 

313 | col. pr., 1.4156 0.97— 61 1356.3 Vv. s. v.8. % s. eth, g§. 
gr. 

1S a PROC sete tayerepescied) eet Se ar 129-30) Bia hiers ee. V:-31.'S.9| SV ReMas IE geroe iF, a. sae 

315 

316 : 

Se Ii Bes Aye cel liane eemee 206, SD RS Sree 2178 | i. eth.; sl. g 
ac. a., acet., 
chl.; i. bz. 

LO Recta crete ers: «fh atéomemens 172=3.5UO eS | ssc. Sete 

see Benzoic acid}. acetyl-.) Seje also “‘aceta|te” under thle names |of alcoho|!s and phenols 

319 | col. fum. lig. | 1.52 | -96.5 76.7 d. d. v. sl. s. eth. 

3208 | Tid. Tone ai. |. <a 147-50 d. du Sepa 5, i 

321 | col. inflam. 1.1051=° | -112 51-2 d. d. «© eth, bz, 

liq., 1.88976 ‘ chl., acet., 
glac. ac. a. 
ie 























For explanations and abbreviations see beginning of table. 
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327 
328 


329 


357 


Name 


PHYSICAL CONSTANTS OF 


Synonyms 





Acetyl chloride, 
chloro- 


—.,, dichloro-....... 


——, phenyl-. 





Acetyl cyanide. 


Acetyl disulfide ...... 


Acetylene............ 


——,, dibromide. 

——.,, tetrabromide. 
——,, tetrachloride. 
——, amyl-. 

——, amylmethy!}-. 


——, bromo-......... 


——,, butyl-. 
——, butylethyl-. 
——, butylmethyl-. 





——, decylmethyl-. 
——.,, di-n-amyl-. 


——,, dibromo-....... 


——,, dibutyl-. 


——, diiodo-......... 


——.,, diethyl-. 
——, dimethyl-. 


——, diphenyl-...... 


——, dipropyl-. 
—., divinyl-. 

, ethyl-. 

——,, ethylmethyl-. 
——,, ethylpheny!l-. 
, ethylpropyl-. 
——.,, n-heptyl-. 
——, hexadecyl-. 
——, n-hexyl-. 

, isopropyl-. 
——, methyl-. 











——, methylIphenyl-. 


——, methyipropy!-. 
——, n-octyl-. 

——, phenyl-. 

——, n-propyl-. 

, vinyl-. 





Acetylenecarboxylic ac 
Acetylenedicarboxylic 


acid 
Acetylenediurein. 


Acetyl fluoride....... 


Acetyl iodide,........ 


, trichloro-...... 


, chioro-......... 








chloroethanoyl chloride*. ... 


dichloroethanoy] chloride*. . . 


See a-Toluyl chloride. 


See Pyrwonitrile. 


diacetyl! disulfide........... 


ethyne*; ethine............ 


See Ethylene, 1,2-dibromo-. 








See Ethane, 1,1,2,2-tetrabromo-|*. 
See Ethane, 1,1.2,2-tetrachloro-|*. 


See 1-Heptyne*. 

See 2-Octyne*. 

bromoethyne*; ethynyl 
bromide 

See 1-Heryne*. 

See 3-Octyne*. 

See 2-Heptyne*. 


chloroethyne*............. 


See 2-Dodecyne*. 
See 6-Dodecyne*. 


dibromoethyne............ 


See 5-Decyne. 


diiodocthyne.....t5-6....- 


See 3-Hexyne*. 
See 2-Butyne*. 


diphenylethyne; tolan...... 


See 4-Octyne*. 

See 1,5-Hexadien-3-yne*. 
See 1-Butyne*. 

See 2-Pentyne*. 

See Benzene, 1-butynyl-. 
See 3-Heptyne*. 

See 1-Nonyne*. 

See 1-Octadecyne.* 

See 1-Octyne*. 

See 1-Butyne, 3-methyl-* 
See Propyne*. 

See Propyne, 1-phenyl-. 
See 2-Hexyne*. 

See 1-Decyne*. 

See Benzene, ethynyl-. 
See 1-Pentyne*. 

See 3-Buten-1-yne*. 


id. ethyl-. See 2-Pentynoic 
butynedioic acid*.......... 


See Glycoluril. 


ethanoy] fluoride*.......... 


ethanoyl iodide*........... 








Formula Wt. 
CH2CICOCI...... 112.95 
CHCLCOCI......| 147.40 
CClsCOCI.........] 181.85 
(CH3CO)282.....- 150.21 
CH: CH. aan 26.04 
CH: CBra-qeeeeet 104.94 
CHECCIe errr 60.49 
Br@:CBraj.seeee- 183.85 
IC: Cla. secaereeee 277.86 


CeHsC:CCeHs....} 178.22 


a 


cid*, 
COOHC:CCOOH.| 114.06 
CH;COPs.ccn see 


CHECORF, 2.05 .| 169.96 
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ORGANIC COMPOUNDS (Continued) 
——SSSSSSSSSSSSSSsMsses 


No. 
322 
323 
324 
325 
326 
327 


328 


354 


355 
356 


357 





Crystalline 
form, color Density 





and index of g/ml 
refraction 
col. lig.....--. 1.495 
Cole lights oll} Bd ave. ayers 
col. liq......-- 1.629 
COLL Gre ste ND does ersve 
col. inflam. Nb an 
gas 0.6208 —; 
solid  * 
0.73785 
gas 
1.1739 g/) 
pois. gas...... 4.684——/l 


unst. spon. in- | 2 
flam. gas 


liq. (poison) ..}| ca. 2 
col. rhomb,, --fe| Meet. we 


col.:monocl. ||! 2........ 


leaf. f. al. 


col. liq. or gas 0.993~° 


col.-br. fum. 2.067 
liq. 








Solubility in grams per 100 ml of 





























Melting Boiling 
point, “C | point, *C Water | Alcohol Ether, ete. 
glgtesavy 108-10 d. d. © eth. 
(105-106) 

notices 108 d. d. © eth. 

Botatetchr ets 118 d. d. © eth. 

20 d. i. 8. v. s. eth.3 s: 

2 
-81.8 -83.6 subl. | 10018 60018 250015 cm’ 
cm cm* acet.; s. bz., 

chl. 

Reena te -2 sl. s. eee Bee-eth., Utdil 
HNOs3 

Pat eee -382 to -30 | s. 8. Bara wehice AL 

exp. 

explodes w.| ca. 76 re 8. s. eth. 

trace of O2 

78-82 CESCU Ox: eas anobgedan cons se sl. s. sol. c. Igr. 

62.5 (60) 300 i. v.s. h. | v.s. eth. 

179: Ore HS eee eek V8: Vv. 8. vy. s. eth. 

<-60 20.5 5, d. d. © eth.; s. bz., 
ac. a, chl.; 
v. sl. s. CS2 

Denia 104-6 d. d. s. eth. 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 





358 
358M 


359 
360 


361 
362 
363 
364 


365 


366 


372 
373 


374 
375 


376 
377 


378 


379 
380 
381 
381M 
382 


383 
384 








Name Synonyms 

Acetyl peroxide...... ethanoy! peroxide*; diacetyl 
peroxide 

Acetylsalicylic acid. See Aspirin. 

AchroGdextriny. > c.2 $5, :|e ey II wae ccrns 

ACOnIC:ACIGc.tea 4.5-dihydro-5-keto-3-furan- 
carboxylic acid; formyl- 
succinic acid lactone 

KCOTINS REL: § s.sisttel sig see tae sia iol ene here ye = 


——. acetylbenzoyl-. 
, benzoyl-. 
Aconitic acid 





(A CONS CIN Cifer6 fe otersierc sate 


——,, hydrobromide.......... 


—. hydrochloride (J) ...... 


——,, nitrate (J) 


——,, sulfate (J) 


——.,, diacetyl-......... 


Xorg Ge Oe non aes BO Ge 


——.,, 2-amino-5-p-ami 
—.-, 5, 10-dihydro-.... 


——,, dihydroketo-. 
——., 3-methyl- 


——,5-phenyl-........ 


ms-Acridone.......... 


Acrolein.. 


——.,, a, B-dimethyl-. 
——., a-ethyl- 8-propyl 
——.,, §-2-furyl-........ 
——, a-methyl-........ 
——, 6-methyl-. 

, B-phenyl-. 
Acrylaldehyde. 








See Aconitine. 

See Benzaconine. 
1,2,3-propenetricarboxylic 
acid* 

acetylbenzoylaconine........ 


nophenyl-. See Chrysanili 
ms-dihydroacridine.......... 


See ms-Acridone. 


ms-phenylacridine........... 


dihydroketoacridine......... 


acrylaldehyde; propenal*; 
acrylic aldehyde 


See Tiglaldehyde. 

-. See 2-Hezenal, 2-ethyl-. 

3-(2-furyl) propenal*; fura- 
crolein 

2-methylpropenal*; 
methacrolein 

See Crotonaldehyde. 

See Cinnamaldehyde. 

See Acrolein. 
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Mol. 
Formula Wt. 
(CH3CO)202...... 118.09 
CseHe20s1?........ 990.85 
OCH:C(COOH)- | 128.08 
ES 
CH2CO 
==] 
CosHaNOn....... 523.44 
CsH3(COOH)3....| 174.11 
CssHagNOu....... 647.74 
ORES Neca 737.68 
C34H490uN.HCl. | 738.26 
3H20 
C3sHagNOn.HNOs.| 800.84 
5H2O 
(CzsHsoNO11)2. 1393 .57 
Cz:Hax( C2H30)>- 731.82 
NOu 
y: H 179.21 
CcHs | CeHs 
~~ F VA 


3 


eC. 
CeHsCHeCsHiNH | 181.23 
bt ee 


CisHsN.CH3...... 193.24 
CeHsCisHsN...... 255.30 
Wie 195.21 
CsH CeHs 
NX 
N 
CHs:CHCHO..... 56.06 


CsH30CH:CHCHO} 122.12 


CH2:C(CHs)CHO.| 70.09 


ORGANIC COMPOUNDS (Continued) 















































Crystalline | Solubility in gr: 
form, color Density Melting Boiling | e aby Je Gros pst 10 pal of 
No. and eerie g/ml point, “C | point, “C | Water | Alcohol Ether, ete. 
BHS0i| (coltleat. cert}! > clcce ee 30 6321 Ble Panlieemeenrs v. s. eth; d. 
aO 
358M 
OUI AENOR EW Hise lo tl (wesc dare. cae | emcee] Metre esis 8. rb col. with I. 
SoOma) Thombs fe Wa ih \ecace ss oe 164 d. TE Ne camaro s. me. al. 
a 1.385, 
y 1.530 
361 EL (GONE Delle danoaneee 1ZQIAe COG Ae AES v.s v.s v. sl. s. eth; 
amor. hyg. s. chl. 
362 
363 
Soe cols leatvor’ = eeeeeet a 104-5 OS hres 18}8 5012 sl. s. eth. 
need. f. w. (191) d. 
365 Thombs pre tame lee ctaisi-l-tete 1 gots =i tY ete) Fane exe 03125 4.5425 2.2725 eth.; 
chl., (204) 14.32 bz.; 
lee] 117233 % al. s. chl. 
366 whe't0 -YIshia|pes..c.n5 5s h637-anhl yee. s. Ep s. eth. 
hex. tab. f. w., 176-80 
[ee] —30.472 
in w. 
OLEAN Wis CELRG Ts -c1e, ctl wetact sete BU Sh Me Aiuhboal Serres ieee Ss. s. s. eth. 
SH MW EE te recte eps aitoe esas ot cst! il) ade tetccnvegen H egastenensont: 8. Ge Te WvsaItae abot 
369 VIShsaIMOr ge Siler cee ell nae sheie anemia eeetieksteror tel s. See Sass kee 
pow 
370 CL aes ese eran teed ae 15S een. Si, PTR bl) Bidcctuisctoeeeners 
371 | col. leaf. or | 1.1005~~~"| 108; 346 y.sl.s. | v.s. yv. s. eth.; 8 
need., rhomb. 4 subl. 100 bz., CSe 
f. al. 
372 
isn incolcret. alee = lrmemaa cers. 169 subl.; i. Bedi s. eth. 
d. 300 
374 
B7oue || el.) meedweete tig... ccc.c- LE Sale 9 Vandel PS, tecreret ctoull Iette tate v.8 v. s. eth., bz. 
dil. al. 
376 yelismonoely 7) t2...2022 181 404 i. sl. s s. eth.; v. s. bz. 
need. f, al. , 
ST TMU BN Clie DCCC atecer.s cll toys «oii ioys BLS aah Ve eetreratittes ib sl. s sl. s. eth.; s. h. 
ac. a.. KOH; 
i. bz., chl. 
378 | col.inflam. | 0.8417" | -87.7 52.5 40 s. s. eth. 
liq., unst. 
1.39975 
379 
380 
1 jd les bao a eee |B Roe ee ea 51 260 i. -) s. eth. 
381M] col. liq., 0p 930- ene 73.5 . 2 cth, 
1.419170 
382 
383 
384 


10 a ne eee 
For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
——)] 























No. Name Synonyms Formula 
384M| Acrylamide........... propenamide*; acrylic amide.| CH2:CHCONH». . 
385ia | |pAcryliclacid | ernert: propenoic acid*; ethylene- CH2:CHCOOH... 
carboxylic acid 
385F | ——, benzyl ester.......... benzyl acrylate............. Wik mie 
/6. 
385K | ——, butyl ester........... n-butyl acrylate............ CH2:CHCOOCsH» 
385P | ——,, cyclohexyl ester....... cyclohexyl acrylate.......... CH2:CHCOOCsHi 
386 | ——, ethyl ester........... ethyl acrylate; ethyl prope- CH2:CHCOOC2H; 
noate* 
387 | ——, methyl ester.......... methyl acrylate............ CH2:CHCOOCH; 
388. | ——, B-benzoyl-....... 4-oxo-4-phenyl-2-butenoic CcHsCOCH:- 
acid CHCOOH 
389 ——, a-chloro-........ 2-chloropropenoic acid*...... CH2:CCICOOH... 
390 | ——, B-chloro-........ 3-chloropropenoic acid*...... CHCI:CHCOOH.. 
391 —., a, B-dimethyl-. | See Tiglic acid. 
392 ——., a, 8-diphenyl-. See Cinnamic acid, a-vhenyl-. 
393 ——, B-2-furyl-. See 2-F'uranacrylic acid. 
394 ——.,, B-hydroxy-....... 3-hydroxypropenoic acid*....| HOCH:CHCOOH, 
395 ——,, B-isopropyl-. See 2-Penienore acid, 4-methyl-| *. 
396 ——, a-methyl-. See Methacrylic acid. 
397 | ——, cfs(?)-6-methyl-.| See Isocrotonic acid. 
398 | ——, trans(?)-8-methyl-|. See Crotonic acid (a or solid) 
399 ——, 8-(3,4-methylene|dioxystyryl)-. See Piperic alcid. 
400 | ——, a-phenyl-. See Atropic acid. 
401 ——., f-phenyl-. See Cinnamic acid. 
402 ——., B-propy}-. See 2-Herenoic acid*. 
403 , B-vinyl-. See 2,4-Pentadienoic acid*, 
404 Acrylic aldehyde. See Acrolein. 
404M| Acrylic amide. See Acrylamide. 
405 2-Acrylonaphthone, 1-hydroxy-2-naphthyl styryl | CsH;CH:- 
1-hydroxy- 6-pheny}-. rotons) 2-cinnamyl-l-naph- | CHCOC»HsOH 
tho 
406 Acrylonitrile.......... propenenitrile*;vinyleyanide | CHs:CHCN...... 
406H | Acrylyl chloride....... propenoy] chloride*......... CHs:CHCOCI. ... 
40GR\pAdGaliner Wola... ..). uradal; (a-bromo-a-ethyl- (C2H5)2CBrCO- 
butyryl) urea NHCONH2 
407 Adenine 6-aminopurine.............. CsHsNa-NHo ..... 
407M| Adermin. See Vitamin Bs. 
408 | Adipaldehyde......... pene adipic dialde- CHO(CH2)s;CHO. . 
yde 
408M| Adipamic acid.......,. adipic acid monoamide. ..., . NH20C(CH2).- 
COOH 
409 | Adipamide............ hexanediamide*; adipic (CH2CH2CONH2)> 
diamide 
410) \Adipieacid 44.555 hexanedioie acid*; 1,4- bu- | COOH(CH»).- 
tanedicarboxyliec acid COOH 
EQN Of oll ototind ages OC Meee all Sand nok enobee enn ee. Cao 
9)2 
412 | ——, diethyl ester.......... ethhyliadipatesics.ee nese a ame 
5)2 
412M| ——, ronoamide. See Adipamic acid, 
AL SM. pipe raz nium sail ate. ae EE ena CaHioNo.CeHio0s. . 


*Name approved by the International Union of Chemistry. 


bdzZ 








Mol. 
Wt. 





71.08 
72.06 
162.18 
128.17 
154.20 
100.11 
86.09 
176.16 


106.51 
106.51 


88.06 


274.39 


53.06 


90.51 
237.11 


135.13 


114.14 
145.16 


144.17 
146,14 
258.35 
202.25 

















ORGANIC COMPOUNDS (Continued) 


























Crystalline 
form, color Density 
No. | and index of g/ml 
refraction 
EARAINM E COl saver vecc5)sisiga}f Vv ele/efereisiess 
385 | col. liq., 1.06216 
1.4224 iS 
385F | col. liq., 1.068— 
1.5134 i 
385K} col. liq., 0.898— 
1.418520 rE 
385P | col. liq., 0.975— 
1.456% 5 
386 | col. lig., 0.924— 
1.405% Bs 
387 | col. liq., 0.953— 
1.3984 £ 
388 | leaf. (+1H20)| ......... 
RSSOMNENGCU. ae font prea aais ahers 
SOO sn pleats =... get etescerc esas 
391 
392 
393 
SO MMAR LC ae Saree, ctcmous fellaaerworieusisce 
395 
396 
397 
_ 3898 
399 
400 
A01 
402 
403 
404 
404M 
4056's Worsleate, 23%. eM detects 
406 | col. liq., 0.797" 
1.39320 4 
406H| col. liq. ...... 1.14 
AOGR, Hoolerse ste cs] te iaveise.esers 
407 | +3H20, need. | ......... 
f. c. W. 
407M 
AOS roremer setts | ccrdijerc orate 
408M| need. f.w. ...| ........- 
ANORIN Coll. co cet maaemiehters 
410 | col. monocl. 1.366 
ise 20 
COULD | a eepa map aes 0.9652 
412 | col. lig. ....-. 1.009=2 
412M 
ATS Pawhtlers aet-cee rds as 54.5.8 ¥ 








Melting 
point, °C 


115-116 
365 


125-130 


220 
(226-227) 
151-3 


-37.5 





Boiling 
point, °C 


141.9 
113-1418 
145-6 
gg20 

99.8 

80.5 


subl.; 


176-81 d. 


For explanations and abbreviations see beginning of table. 


633, 





Water 


vy. sl. s. 


v. sl. s. 


sh. 
0.09 ¢. 


0.441 
G3 
i. 


0.42370 








Solubility in grams per 100 ml of 








Alcohol Ether, etc. 
cs ec eth. 
co co eth. 
% co eth. 
2 co eth. 
2° co eth. 
Ss. s. eth. 
s. s. eth. 
s. s. eth. 
8. s. eth. 
V.s v. s. eth. 
s. s. eth. 
r-) co eth. 
asouie s. ba, acet. 
sl. s i. eth., chl.; 
s. h. NHsOH 
v.8 vy. s. eth.; s. bz- 
Vv. S. y. sl. s. eth. 
v.s 0.6% eth.; s. 
HNOs 
~~ coeth. 
8. s. eth. 
vy. sl. s. | i. eth. 
h. 








PHYSICAL CONSTANTS OF 

















No. Name Synonyms 

414 Adipic dialdehyde. See A dipaldehyde. 

415 | Adipic diamide. See Adipamide. 

416 Adipic ketone. See Cyclopentanone*. 

416M) Adipoinii2 |. hoses 2 ae 2-hydroxycyclohexanone..... 

417 Adipyl chloride........| hexanedioyl chloride*........ 

A17Mi| Adonitol, -Adonite.v4| 05. se eee eee 

418 | Adrenaline............ 3,4-dihydroxy- a-(methyl- 
aminomethyl) benzyl alco- 
hol; suprarenine; epinephrine} 

419 Aesculetin, Aesculin. See Esculetin, Esculin. 

420 | Aianine, 8, p’-dithiodi-| Sce Cystine. 

421 , 8-hydroxy-. See Serine. 

422 | ——, $-p-hydroxy- See Tyrosine. 

phenyl-. 

423 , B-(3-indyl)-. See Tryptophan. 

424 ——.,, B-mercapto-. See Cysteine. 

425 ——-— SIV - MeL yi -. . <1) Seer, eee ey caer eo. 

426 dimAlanine® cij...-6 <3. dl-2-aminopropanoic acid*; 
dl-c-aminopropionic acid 

427 | ——, ethy] ester hydro- ethyl a-aminopropionate 

chloride hydrochloride 

428 | ——, N-benzoyl-....... a-benzamidopropionic acid. . . 

4298 hus eb ephenyl=*.3)..22 4-1". oa eee eee 

430 d-Alanine ya. cries. 4 d-a-aminopropionic acid; 
d-2-aminopropanoic acid* 

431 | ——, §-((3,5-diiodo-4-h|ydroxy-phenoxy)-3,5-dii 

432 ——, f-phenyl-........ d-a-amino- B- phenylpro- 
pionic acid 

433 I-Alanines i ctycis <isisas) l-a-aminopropionic acid; 
1-2-aminopropanoic acid* 

434 |... b-phenylq.s. 5.5 3. l-a-aminohydrocinnamic acid 

435 PeAlanine ye. bok so. 3-aminopropanoic acid*; 
B-aminopropionic acid 

435M| ——,(N-a,y-dihydroxy-| 8, B- -dimethylbutyryl)-. 

436 Alantolactone. See Helenin. 

437 Alcohol. See Ethyl alcohol. 

438 | Aldehyde. See Acetaldehyde. 

439 Aldehyde-ammonia. See Acetaldehyde-ammonia. 

440 Aldehydine............ 5-ethy|-2-methylpyridine. ... . 

441 ALGO S, fone nakc ee ee 
B- hydroxybutyraldehyde.. 

Ad?) Ne Alizarin ag. .:1..ciewisneiee 1,2-dihydroxyanthraquinone. . 

A436) a SIMO CIY ba ee es | PRE 5, cro cevenal tee a 

444 | ——, 3-nitro-.......... alizarin orange; 8-nitro- 
alizarin 

445 | ——, 4-nitro-.......... qa-nitroalizarin......:....... 

















Mol. 
Formula Wt. 
CeHin02:....25ees 2 114.14 
CICO(CH2)sCOC1.| 183.04- 
905 SSA ase 152.15- 
eee 183.20: 
CH(CH2NHCHs)- 
OH 
CHsCH(NHCHs)- | 103.12 
COOH 
CHsCH(NH2)- 89.09 
COOH 
CHsCHNH- 153.61 
COOC:Hs.HCl 
CH3CH(NHCOC¢-/ 193.20 
Hs) COOH 
CsHsCH2CH- 165.19 
(NH2)COOH 
CH3CH(NHz2)- 89.09 
COOH 
odophenyl]-. See| d-Thyr 
CeHsCH>- 165.19 
CH(NH2)COOH 
CH3CH(NH:2)- 89.09 
COOH 
CsHsCH2CH- 165.19 
(NH2)COOH 
NH2CH»CH2COOH| 89.09 
See Pantothenic aci\d. 
(C2Hs)(CHs)CsHsN| 121.18 
CHsCHOHCH> 88.10 
CHO 
CeH4(CO)2CsH>- 240.20 
(OH)2 
CeHs(CO)2Ce- 254.23 
HCH:(OH)>2 
CceHa(CO)2Ce- 285.20 
H(OH)2NO>2 
CeHa(CO)2CgH- 285.20 


(OH)oN 


2NO2 
a a a arr re a oe 
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ORGANIC COMPOUNDS (Continued) 





| Solubility in grams per 100 ml of 


























Crystalline 
form, color Density Melting Boiling | 
No. and index of g/ml point, °C | point, °C Water 
refraction 
414 
415 
416 
SI6Ml ser: \f; al LMICWM a)... 4.6.8 08 113492) nenilinecri tie... sl..s. h. 
Aime Col Ligeti sc l|Rectecdlosacc.e =: || teaaRe 112-1510 | d.h. 
(sl. d.) 
Pat tore ftw ASSIA ese): dave eas LOZM Syed wylUisicnrcartes 8. 
418i wh:-brosh) = |) feds. 216d) esi Poeeee 0.02770 
powd. 
419 
420 
421 
422 
423 
424 
425.4) ‘col: rhomb:-f-—-|sart ae. . :« 260 d. subl. 292 s. 
al. sl. d. 
426 meed. or prof. |e... erat 295 subl. 200 16.625, 
Ww. 32.275 
Agee \Ool DeCd sc. Nhe sfevs-si01 64-8 d. v.s 
(85-7) 
A28e | teal pl. or pre | ec fews ss 163-5 d. 8. 
(4298) smonocl: fw. |e. «- 318-20 d. | subl. 1.4225, 
or Jeaf.-f. al. 3.707% 
4301" | homib. fo wel eecte wa. 207d WER Neelect 16.6525, 
28.575 
431 oxine. 
AS2™ || leafits we Yor)! |) Peete s wa 283-4 ds Meee ses4 2.8316 
+35.08 718 in. 
| ow. 
MOG MEN (ORCL lie cecal! Elti2tea:cvere 295 d. subl. 2.217 
M3 ATelliMeat, 1OOOst | saerr-is tc ves QBS Mant OL... J 325 
1.610, 1.675 
435 ‘at 1) a alll 196 diis+--|deseee ee v.s 
al. 
435 M 
436 
-437 
438 
43) | AS 
HOW Mgetaeinc oceae 0.9184—- ee, Bee 174 i, 
441 col. syrupy liq. 1.103*° BRaitoras 8320 0 
442 | or. orred tri- | ......... 290 430 0.034100 
el. or rhomb. 
443) | or. need... See IME. 2. sich-1- 229 subl 20010 iin. 
ASAP Toreneed = 1.0%.) \ mecca yen. 244 d. subl. d. sl. s 
445 yel. need. f.al.| ......... 289 d. subl. d. sl. s 





For explanations and abbreviations see beginning of table. 
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Alcohol 


s. h. 
d. h. 


s. h. 
sl. s. 


0.2 ¢. 


80% 
sl. s. h. 


v.sl.s. 











Ether, etc. 


i. eth. bz., 
pet. eth. 


i. eth., lgr. 

i. eth., chl., 
acet., oils; s. 
a., alk. 


v. s. eth. 


sl. s. eth. 


y, vy. sl. s. eth. 


i. eth., acet. 


. eth. 


— 


i. eth. 
i. eth. 


. eth., acet. 


a 


s. eth., H2SOs 
oeth. 


v. s. eth; s. 
me. al., bz., 
ac. a. CS2, 
alk. 

s. eth., acet. 


s. chl., bz. 


s. chl., bz., dil. 
alk., H2SO 


PHYSICAL CONSTANTS OF 





449 
451 


463 


464 
465 
466 
467 
468 





469 
470 
471 
472 
473 
474 


475 
476 
477 


478 
479 


Name 


8-Alizarin amide. 

Alizarin bordeaux. 

6 (or 7)-Alizarincar- 
boxylic acid.......... 

Alizarin orange. 

Alizarin yellow A. 

Alkannin 


Alkargen. 
Alkarsin, Alkarsine. 
Allantoic acid 
Allantoin 


Allanturic acid........ 
Allene. 
,» unsym- dimethyl 
, ethyl-. 
——., methyl-. 
Allocinnamic acid. 
Allocrotonic acid. 
Allomucic acid 
Allophanamide. 
Allophanic acid, 

ethyl ester 
D-Allose..\..c35 « Sune 








Alloxat yy, \ccrctinare as age 


——,, 5-oxime. 
Alloxanic acid 


Alloxantin 


——, tetramethyl-. 








Synonyms 


See Anthraquinone, 2-amino-1- 

See Quinalizarin. 

5,6 (or 7,8)-dihydroxy-2- 
anthraquinonecarboxylic 
acid 

See Alizarin, 3-nitro-. 

See Benzophenone, 2,3,4-trihyd 


See Cacodylic acid. 
See Cacodyl oxide. 
diureidoacetic acid 
5-ureidohydantoin; 
glyoxyldiureide 
5-hydroxy-2,4-imidazoledi- 
one; glyoxalylurea 
See Propadiene*. 
~. See 1,2-Butadiene, 3-methyl-. 
See 1,2-Pentadiene*. 
See 1,2-Butadiene*. 
See allo-Cinnamic acid. 
See Isocrotonic acid. 


Psa a; mabe ee ee a 
ethyl allophanate; ethyl 
ureacarboxylate 


pyrimidinetetrone; 
mesoxalyurea 





See Violuric acid, 

tetrahydro-4-hydroxy-2,5- 
diketo-4-imidazolecar- 
boxylic acid 


See Amalic acid. 







Mol. 
Formula Wt. 
hydroxy-. 
(OH)2CeH2(CO)2- | 284.21 
CsHsCOOH 
rory-. 
CreHieOs. . 2. 2. 288.29 
CsHgO04Ng.. eee. | 176.14 
CaHeNs03........ 158 .12' 
NHCONHCOCHOH] 116.08: 
[ake ces aerEe 


CeHi00s..........| 210.14 


NH:CONHCOOC2,| 132.12 
5 

Celle Ops 2h tech 180.16 
NHCONHCOCOCO} 142.07 
a es | ae 
NHCONHCOC- | 160.09 

ns See oe 

(OH)COOH 
CsHeN4Os........ 286.16 


Allyl. For allyl derivatives |see the parent compounds (e.g.,| for allylaniline see | Aniline, 
58.08 


Allyl alcohol 


Allyl alcohol 

——,, dibromide. 

—, ' dichloride. 

—, ’ y-methyl-. 

——,, y-phenyl-. 
Allylamine........ ntekels 


——, N-methyl- 
Allyl bromide......... 


Allyl bromide, a-bro-|mo-. See Propene, 2,3-dibrom|o-*. 


Allyl chloride.......... 


Allyl chloride, a-chlor|o-. 


2-propen-l-ol* 


(For derivatives see also 2-Pro 
See 1-Propanol, 2,3-dibromo-*. 
See 1-Propanol, 2,3-dichloro-*. 
See 2-Buten-1-ol*. 

See Cinnamic a'cohol. 
2-propenylamine* 


CH2:CH.CH2OH. . 


pen-1-ol.*) 





3-bromopropene* 


3-chloropropene* 
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See Propene 2,3-dichloro-*}. 


CH2:CHCH2NH2..| 57.09 

CH2:CHCH2- 71.12 
NHCHs; 

CH2:CHCH:Br ...| 120.99 

CH2:CHCH2Cl....| 76.53 





ORGANIC COMPOUNDS (Continued) 





Crystalline 

















form, color Density 
No. | and index of g/inl 
refraction 
446 
447 
NASP E iredneed:, aa..a]) eters. aisraxe 
449 
450 
451 br. red spears | ........ 
f. bz. 
[a2 -157° 
(CeHe) 
452 
453 
453M| If. f. me. al... 
454 | wh. monoci. f 
h. w 
456) \thyeycum:. .:.| .<.- -ee 
456 
456M 
457 
458 
459 
460 
460M) need. fowe soil }nd oe neue 
461 
260i | mneced= fama Mee. bs-0ses- 
AGOM Eprs ta il ase oa |(adfeict1-r1- 
[a] ae 2 (H20) 
initial-1.90°; 
final 13.88°. 
463 tana. dks syel.s| .......... 
hvd.,, col. 
rhomb. pr. 
464 
AGS MHEURICL ec cet sc ge lll «cil i= siscore 
466 | rhomb. pr.f.w.] ......... 
with 2H20 
467 
allyl-). For allyl} esters of org 
468 col. mobile liq.; 0.85522 
pungent odor;| ~~ 4 
1.41345 
469 
470 
471 
472 
173 £f 
474 col. liq., 0.761— 
1.4194322 ‘ 
B75 i colyeliqnyi0%4-) Use RCE 
476 | col. liq, 1.3987" 
1.46545 : 
477 
478 liq., 1.41538...| 0.938— 
479 4 





Solubility in grams per 100 ml of 














Melting Boiling 
point, °C | point, °C Water 
305 subl. v. sl. s. 
148 ebay ia heen... i 
173: dinermean Mas 8% 1: sl. s. ¢ 
235 d. 0.0620 
cietabatetclsih of UD Ala ofevatlahe < abe s. 
166=71d haan. g100 
192 d. Soe hewie 
c. 
128-Onrido cues.) Ss. 
170 din alieaaerirscide v.S 
d..  Munlebietye..4. Vv. S. 
170 d. 253-5 d sl. s. ¢. 
anic acids sele the acids, 
-129 96-97 cE) 
scree es NoPE 53.2 ) 
Le ees 65 2 
-119.4 71.3 as 
-136.4 44.6 iy 





For explanations and abbreviations see beginning of table. 
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Alcohol 


sl. s. 


sl. ss 
0.521 


sl. s. 








Ether, etc. 


sl. s. eth. 


v. sl. s. eth; 
sl. s. chl.; s. 
glac. ac. a., 
alk. 


sl. s. org. solv. 
1. eth.; s. 


sl. s. eth. 


y. sl. s. eth. 


o eth. 


co eth.; s. ch! 


o eth.; s. chl., 
C82, CCl 


co eth. 


PHYSICAL CONSTANTS OF 






































Mol. 
Formula Wt. 
CH2:CHCH2CN...| 67.09 
(CH2:CHCH»)20..} 98.14 
CH2:CHCH2F....} 60.07 
CH2:CHCH2I..... 167.99 
CHs:CHCH2NC...| 67.09 
er. 
(CH2:CHCH2)2S. .| 114.20 
(CaHs)oSs......... 178.32 
CooHisO9......... 402.35 
Co HooN 20s. 427.44 
3320 
CeHiaOc. estes 180.16 
Al(OC2Hs)3....... 162.15 
Al(@sH5)3. once 114.15 
Al(CH3)3.... 2.34. 72.07 
Cs(CH3)4N4O7....| 324.25 
(CsHs)CH(CeHs)CH] 298.37 
NH(CsHs)C:N 
(CeHs)2(CNC)> 384.46 
(CeHs)2 


mpounds (e.g., for aminoaceto|phenone see Acetoph|enone, 


N:C(OH)N:C- 
i are 
(OH)N :C(NHe) 
ae ee 
N:C(OH)N:C- 
(ee 
(NH2)N:C(NH2) 
ee 


(CoHs) aNBr 


128.09 


127.11 


210.17 


derivatives of. See also “‘hydroc|hloride” under the vjarious 


(CHs)sNCl 


109.60 


No. Name Synonyms 

480 Allyl cyanide.......... 3-butenenitrile*; vinylaceto- 
nitrile; B-butenonitrile 

481 | Allylene. See Propyne*. 

482 ——, y-bromo-. See Propyne, 3-bromo-*. 

483 Allylene dichloride. See Propene, 1,2-dichloro-*. 

484 Allylene oxide. See Propene, 1,2-epory-* 

485 Allyl ether: o4e.550-060.. 3-(2-propenoxy) propene*; 

‘4 diallyl ether 

486 —, thio-. See Allyl sulfide. 

487 Allyl fluoride..........| 3-fluoropropene*............ 

488 Allyl iodide............ 3-iodopropene*............. 

489 Allylisocyanide::.,...%-al Bra: Porc so cee 

490 Allyl mercaptan. See 2-Propene-1-thiol*. 

491 Allyl mustard oil. See Isothiocyanic acid, allyl est 

492 Allyl sulfide........... 3-(2-propenylthio)propene*; 
thioallyl ether; diallyl sul- 
fide; allyl thioether; 2-pro- 
peny! sulfide* 

493 Ally! sulfocyanide. See Thiocyanic acid, allyl ester. 

494 Allyl tribromide. See Propane, 1,2,3-tribromo-*. 

495 Allyl trichloride. See Propane, 1,2,3-trichloro-*. 

496 Allyl trisufides.- 5.6 - diallyl trisulfide............. 

497 ANON Ns rere Rett ic sie al) ecules GEE es isn 

498 Alstonine: sic... Seon chlorogenine............... 

408MisAlerose jicy.. aie) Sse ll paiaas aE Ewer 

499 Aluminum,triethoxy-*| aluminum ethoxide.......... 

500 | ——, triethyl-*........ aluminum ethyl............ 

501 | ——, trimethyl-*...... aluminum methyl........... 

502 Amatlic acid. fic. /ec0<5:- tetramethylalloxantin. ...... 

503 Amanitine. See Choline. 

504 Pi Miitieg tithe Eee ee 4,5-dihydro-2,4,5-triphen- 
ylimidazole 

505 AMAATON [2b eshes ancien tetraphenylpyrazine; benzoin 
imide; ditolan azotide 

506 | Amidine, benzenylnap|hthyl-. See Benzamidine, N-|1-naphthyl-. 

507 , ethenyldiphenyl-|. See Acetamidine, N,N’-diphe|nyl-. 

508 Amidol. See Phenol, 2,4-diamino-, dihy|drochloride. 

Amino-. See the parent co 

510 | Amino G acid......... See 2-Naphthylamine-6,8-disu|lfonic acid. 

511 ‘Ammelidee se cia. 8. 6-amino-s-triazine-2,4-diol ; 
cyanuramide 

512 | Ammeline............. 4,6-diamino-s-triazin-2-ol ; 
cyanurodiamide 

513 Ammonium bromide,| (8-acetoxyethyl) trimet|hyl-. See Choline, 0}-acetyl-, 

514 , ethyl-*. See Ethylamine, hydrobromide. 

515 8 tetracthyl<* ofc] Shas. dace Bhs hoo 

516 Ammonium chloride, 

517 | ——, tetramethy]l-* ...} 2...---.-eecece eee eeeewess 

518 


Ammonium hydroxide], (carboxymethyl) trimet}hyl-, anhydride. Slee 
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ORGANIC COMPOUNDS (Continued) 


mee EEEEIEEEEEnEIEEESEEEEID EFT 






































| Noga Density Melting Boiling Solulityngemspes 100 phot 
. 0 

No. eee n e/ml point, °C | point, °C Water | Alcohol Ether, ete. 

480 pee 0.831872 asics 116-9 v. sl. s.] © co eth. 

481 

482 

483 

484 

ASIN lidiseehs..} ier: OF805 albeitent been 94.3 sl. s. c) © eth. 

486 

AR mm ICOU=: PAS crete <3 | eerste Gears ca/eves. |||) sterenarasofMlole -10 2.818 6018 90 cm’ eth. 

em em? 

488 | yel.liq....... 1.848 | -99.3 103.1 i s. s. eth., chl. 

2 liqherrse atte: 0.794 in 106 sls; c) o eth. 

491 A 

492 | col. oil w. gar-| 0.88765— | -83 ca. 138; sl.s 00 co eth.;s. chl., 
lic odor, 4 138 . 6158 CCl, CS2 
1.487727 (140-2) 

493 

494 

495 

496 Reeetsrarasicreisee's 108535" | eeerane 140 i. "h © eth. 

Ave | yelaneeds..asielMipiosh.ad 1479 nabons uae sett t sl. s.c. | sl. s. ¢. pee BE ance 

31. chi. 

AO8 |) brs ators... dle). « katoi ae LOSI Wel bvaserehests sl. s. s. sae s. eth.; s. 

anh. chl. 

498M es ai poe Cn eae ee u seats 5. Wiemeverdiens + 8. 8. s. me. al. 

pr.; [a] 0-28.75 ° 103- 

GOI D cost Dy nae 1.1422°2 | 150-60 320 Sees yee Meenas bea eeee to eR 

500 | col. ie; nee || Reo ee eae <-18 194 @xp.) J iskemncts s. eth. 
air, 1. 5 

501 | col. ee Tp at te Aire 0 130 distytretetes dec s. eth. 
air, 1. 

en GRANTS eons c[Patiejois avers ans 245d. Pimmellhckorrte ct sl. s. h.] v.sl.s. | s. KOH 

3 
IMS. |] Joes pclognoocde|| Goacwuoon 129 d.198 i s. s. eth. 
(anh.) 

50S *|\ism. need. f. +2), v.05 0 ses 246 subl. i 8. * eth., chl., b. 
acet. Ze 

506 

507 

508 

amino-) 
510 
Sit) -\hwh.scr: powd.\|) ..\.% 1.20 dM asaee GilbanBenwts+ Va SIR Bsr er ceye s. eth, alk., 
min. a. 

512 he elie eve ott df pda wee 4 0.02123 | i. i. ats; s. KOH, 
need. dendri- alk., min. a. 
tic groups 

513 |bromide. 

514 re 

515)- \per. f. aloe. ee Ne 397i Nise. ceredy- creas torte austere a= ||P cninseves« Vv. 8 s. chl. 

516 | amines a 

517 eco cre; wee 1.169-- scanaraherevarsviis Wh ese, oTeae 8. 8. i, eth. 

518 | Betaine. 


For explanations and abbreviations see beginning of table. 
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530 
530M 
531 
532 
533 
534 


535 


559 





PHYSICAL CONSTANTS OF 











Mol. 
Name Synonyms Formula Wt. 
Ammonium hydrox=9))) Qiq.-2-e eee eerie eee (C2oHs)4NOH...... 147.26 


ide, tetraethyl-*. 

, tetramethyl-*. 
——, trimethylvinyl-. 
Ammonium purpurate 
Amygdalic acid........ 





Amygdalin. 255 32504 


Amygdalose. 

Amyl. For (normal) amyl de 
pri-act-Amyl alcohol. 
pri-n-Amy! alcohol. 
sec-act-Amyl alcohol. 
tert-Amyl alcohol. 
n-Amy! aldehyde. 
Amylamine..\........ 


——,, N, N-dimethyl... 


——, a-methyl-....... 





, 4-methyl-. 
sec-n-Amylamine. 
tert-Amyliamine....... 


Amyl bromide......... 


pri-act-Amyl bromide. 
Amy! chloride......... 


pri-act-Amyl1 chloride. 
tert-Amyl chloride. 
n-Amyl cyanide. 
a-n-Amylene. 
B-n-Amylene. 
a-n-Amylene glycol. 
B-n-Amylene glycol. 
Amy Mether.. 32, << cg 


Amyl fluoride (n)...... 


Amylin. 
Amyl iodide........... 


pri-act-Amy] iodide. 
tert-Amy] iodide. 
Amy] isocyanide. 
Amyl mercaptan. 
pri-act-Amyl mercapt 
tert-Amyl mercaptan. 
n-Amyl mustard oil. 
Amyl nitrite (n) 


Amyl sulfate.......... 


Amytal. 
l-Anabasine ... 


eee eaee 


Anacardic acid........ 


See Neurine. 
. See Murexide. 
amygdalinic acid; mandelic 
acid gentiobioside 
mandelonitrile gentiobioside; 
amygdaloside 
See Gentiobiose. 
rivatives see the parent compou 
See 1-Butanol, 2-methyl-*. 





See 1-Pentanol*. 

See 2-Pentanol*. 

See 2-Butanol, 2-methyl-*. 

See Valeraldehyde. 

n-amylamine; pentylamine*; 
J-aminopentane 


2-aminohexane ............. 

See Isoherylamine. 

See Butylamine, a-methyl-; Pr 
(a, e-dimethylpropyl) amine; 
dimethylethylcarbinylamine 

1-bromopentane*; n-amyl 
bromide 


See Butane, 1-bromo-2-methyl- 
1-chloropentane*; n-amyl 
chloride 


See Butane, 2-chloro-2-methyl- 
See Capronitrile. 

See 1-Pentene*. 

See 2-Pentene*. 

See 1,2-Pentanediol*. 

See 2,3-Pentanediol*. 

pentyloxypentane*; di-n- 
amyl ether 
1-fluoropentane*............ 


See Deztrin. 

1-iodopentane*; n-amyl 
iodide 

See Butane, 1-iodo-2-methyl-*. 

See Butane,2-iodo-2-methyl-*. 

n-amylearbylamine*......... 

See 1-Pentanethiol*. 





See 2-Butanethiol,2-methyl-*. 





See Butane, 1-chloro-2-methyl-*|. 


an. See 1-Butanethiol, 2-methy|I-*. 


(CHs)4NOH-5H20.} 181.23 








See Isothiocyanic acid, amyl es|ter. 


pentyl nitrite* ......\....... 

di-n-amyl sulfate; pentyl! 
sulfate 

See Barbituric acid, 5-ethyl-5-i 

1-2-(3-pyridy]l) piperidine 
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Ci9H270u1.COOH | 476.43 
CooHo7NOu....... 457.43 
nds (e.g., for amylbe|nzene 
CH3(CH2)sNHe. 87.16 
CH3(CH2)4N(CHs)2} 115.22 
CH3(CH2)3CH- 101.19 
(CH3)N He 
opylamine, a-methyl-|. 
CH3CH2C(CHs)- | 87.16 
NH» 
CH3(CH2)sCHoBr.} 151.06 
CH3(CH:)sCH2Cl..| 106.60 
[CH3(CH2)sCH2}20 | 158.28 
CH;3(CH2)sCH2F..| 90.14 
CH3(CH2)sCHel...| 198.06 
CH3(CH2)4NC....| 97.16 
CH3(CH2)4NOo...| 117.15 
(CH3(CH2)4]2SO4. .| 288.34 
soamyl-. 
CiHuNe......... 162.23 
CooH3203......... 344.48 


ORGANIC COMPOUNDS (Continued) 


No. 
519 
520 
521 
§22 
523 
524 
524M 
525 
526 
527 
528 
529 
530 
530M 


545 
545M 


546 
547 


548 
550 
551 
552 
553 
555 
556 


557 
558 





Crystalline 
form, color 
and index of 
refraction 


deliq. need... . 


col. liq., 
1.35622 


col. liq., 
1.4955 


pa. yel. liq., 
1.38506 
1.4270 


col. liq., 1.5430 
[a]-82.20 8 











| Solubility in grams per 100 ml of 




















Density Melting Boiling 
e/ml point, “C | point, “C | Water | Alcohol | Ether, ete. 
ate Meese 190d on eed 8 s. nt... DR 
SE anh. 63 d. co 63 v.8 i. eth. 
ists iote. payers 118 Oy tee. + | delig. if i. eth. 
i ee 214-6 ee .4 1 8.3, || Ott! illaneth, 
co 100 gis 
myl-). For] amyl esters |of organic ac|ids see t\he acids. 
0.7614-° -55 104 3. s. oo eth. 
0.743" Bete: 122-3 ales Weer: oo eth. 
0.767=-= -19 Teena A | ROR | coat Reem |IGeraceetee Remarc 
0.7611 105 78.5 % © oo eth. 
1.246—; 88.0 128-9749 | i. 8. co eth. 
1.218-° 
4 
0.883=5 | -99 108.2 i. 0 2 eth. 
4 (107749) 
0.77472 -69.3 190 i. co © eth. 
0.7880 <-80 62.8 i. Vv. 8. v.s. eth. 
1.517—* -85.6 156 i. 8. co eth. 
0.806~2 -51.1 155.5 i. Pee ee ae 
] 
0.8528-" Pa ee 104 sl. s 20 « eth. 
1),02652=) |||... see 197.02 | || ...ech thermic cee: PRR. 
25 
1.04815 narlynry 28.09 co s s. eth., bz 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
































\ 
Mol. 
No. Name Synonyms Formula Wt. 
560 Anaesthesin. See Benzocaine. 
561 Analgen (1)........... 5-benzamido-8-ethoxyquino- | CoH;sN(NHCO- 292 33 
line; quinalgen; chinalgen;| CceHs)OC2Hs 
labordin; benzanalgen 
Analgen (2). Formerly, 5-acetamido-8-etho|xyquinoline. 
562 Analgesine. See Antipyrine. 
568 | Anethole..............6- p-propenylanisole; anise CH3CH:CHCcHs- | 148.26 
camphor; 1-methoxy-4- OCH3 
propenylbenzene 
564 | Angelic acid........... cis-2-methyl-2-butenoic CH3CH:C(CHs3)- 100.11 
Soe a-methylisocrotonic COOH 
aci 
565 }| Anhalonidine is iis... ocr], Gale jas SNR lenses deren CreHiyNOz....... 223.27 
566 | Anhalonine........... 1,2,3,4-tetrahydro-6-meth- CisHisNO3....... 221.25 
oxy-1-methyl-7,8-meth- 
ylene-dioxyisoquinoline 
667 ||| ——, hydrochloride «= |) st dhemaisedeelacen fesse CpHisNOs-HCl D5 Tetk 
568 dl-Anhydroecgonine.. .| ecgonidine...............-- CoHisNO2......-- 167.20 
569 | ——=,hydrochloride ee. «<.cia-i|| cere « civiclefelalevslel. sioleleretelaleroraiel« CoHa3NO2-HCl 203.67 
570 | Anhydroformaldehyde|aniline. See s-Triazine, hera\hydro-1,3 sali a le. 
571 Aniline. )..6.b.. 6. ke ee phenylamine; aminobenzene..| CsEIsNHe.......-- 93.12 
572 ——hydrochlorider:cutima| cats. aciielels)« eieielelatetotoramtetar tele CeHsNH2-HCl....} 129.59 
572F | ——,nitrate.............-- CeHsNH3NOs..... 156.14 
572M| ——, oxalate (CeHsNHs)2C2O4. .| 276.29 
572T | ——, picrate CsHsNH30CeH2> | 322.23 
(NOs)3 
573 Ss SU Fateigas.dialsvs.a stejaciecnel|| eieteiale sate BPR ei sissers ele qluistersiele (CeHsNH2)2H2SOz | 284.83 
574 | ——, o-acetyl-. See Acetophenone, 0-amino-. 
575 | ——, N-acetyl-. See Acetanilide. 
576 | ——, N-allyl-. ........ N-(2-propenyl)aniline....... CH2:CHCH:- 133.19 
NHCcHs 
577 , o-amino-. See o-Phenylenediamine. 
578 ——, m-amino-. See m-Phenylenediamine. 
579 | ——, p-amino-. See p-Phenylenediamine. 
580 , azodi-. See Azobenzene, diamino-. 
581 ——., N-benzal-. See Aniline, N-benzylidene-. 
582 | ——, p,p'-benzalbis-N, N-dimethyl-. See Aniline, |,p’-benzylidenebis-N |,N- 
583 —., p,p'-benzaldi-. See Methane, BP. p’-diaminotrip hesigee 
584 | ——, N-benzal-p-hyd-|roxy-. See Phenol, p-benzyl|ideneamino-. 
585 | ——, m-benzohydryl-.| m-aminotriphenylmethane; (CsHs)2CHCsHa- | 259.34 
m-aminotritan NH 
586 | ——, p-benzohydryl-..| p-aminotriphenylmethane.... SE ee 259.34 
2 
587 ——, o, m, or p-ben- zoyl-. See Benzophenone, amijno-. 
588 , N-benzoyl-. dee Benzanilide. 
589 | —, ” m-benzyl- Res. A m-aminodiphenylmethane....| NH2CsHsCHeCesHs| 183.24 
590 | ——, p-benzyl-........ p-aminodiphenylmethane. ...| NH»CsHaCH2CeHs! 183.24 
591 ——, N-benzyl-. See Benzylamine, N-phenyl-. 


————_————$— 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 

















Crystalline Solubility i 
‘ ees olor. Depeity ee Boiling Ore ene cee 
Be es. 8/ Point, point, °C | Water | Alcohol Ether, etc. 
560 
561 col.-yel. need..| ......... OUD yeaa eee i. y. sl. s.} v. sl. s. eth.; s. 
a. 
562 rn 
563 | col. leaf. f. al., 0.9936 22.5,  frz.| 235.3 y. sl. s.| 20 96%] s. eth. chl., 
1.562412 4 20-1 bz., acet., CSe 
564 | col. ee, gil 45 185 sl. s Ss. y. s. eth. 
pr., 1.443447 -983— 
liq. © 
iGreni) mamcenmeptceel Ieoo oe aed 160! seth eles ene sic 8. S9 cyte eth.; 8. 
chl. 
566 TE het dress BE re ena stied 8. s. s. eth., chl. 
BB Tall GW. Fer DOW: eieieis ere oe 8 230!d!  Higeeece cet sl. s. c.,| sls. sl. s. eth., chl. 
[a]-41.9°% in y.s. h. 
Ww. 
OSs awh crate Wa |e mere. c1ce1e rete “is Hes na ee 8. sl. s. ¢.| v. sl. s. eth. 
, 200 d. 
569 ahaa fs eres Ratti’ 240 On IS s. Sms et ped ee 
al., [a 
-—61.50°D 
570 * 
Payal cole liq., 1.022—- 6.2 184.4 ote ° © eth., bz. 
4 2 6. 
572 | wh. leaf. or | 1.222 | 198 245 185, | s, i. eth. 
(ao) ee 107% 
Ae des anise, 1.356 d. ie Sane v.s. “i 8. v. ode 
AN US Ny Cel eo Se eae! EO LVR: Seamer ores co Ves. Cs) Ble i. eth. 
572T | yel. or red 1.558 1ST aS OP | Ce eee .37418 | 8.416 0.07829 bz. 
monocl. pr. es 95% 
573. | leaf.f.al...... RST cel dita! na- tara 6.65 |sls. | ieth. 
574 
575 
576 yeliow cess (et ee cal bani tae a 217-8756 sl.s Bs co eth. 
ee é (209) 
578 
579 
580 
581 
582 dimethyl-. 
583 
584 
B85 pmeed. 42 tle... | +s cis1)s1es 120) = Bag [SPR Re) eee gs ciente 
GSC eo [mpm ethernet sel es cheleistercta 84 24812 LPT SEs s. eth., bz., lgr. 
587 
588 
el fades Gee a serel 2505 7060 esl ol bro MSC SSE Ml Ma gOS stu leqacont s. lgr. 
590 opt mance 1.03855 34-5 (37) | 300 ‘A; Vv. 8. y.s. eth.;s. lgrs 
. Igr. 
591 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


















































No. Name Synonyms 

592 Aniline, N-benzyli- benzalaniline..............: 
dene- 

592M .p,p'-benzylidene- | 4,4’-bisdimethylaminotri- 
bis-V,N-dimethyl-...| phenylmethane; leucomal- 

achite green 

593 | ——, o-bromo-........| 1-amino-2-bromobenzene..... 

594. | ——, m-bromo-.......]| 1-amino-3-bromobenzene....- 

595 | ——, p-bromo-........ 1-amino-4-bromobenzene.... - 

596 » P=bromo=N,IN=Gi=| sail) cectssiecte siete atone ae 
ethylerni a6 ie bie csediide 

597 , p-bromo-N,N-di-| 00.0.0... cc cece eee eee 
methyl le... ofc srsnte 

B98 tal N= baat y be sis: s:ovieyaye bo | ale ducks bas eR ee eee 

599 ——,, p-tert-butyl-.....} 1-amino-4-tert-butylbenzene. . 

600 | ——, o-chloro-........ 2-chlorophenylamine........ 

601 ——, m-chloro-....... 3-chlorophenylamine........ 

602 | ——, p-chloro-........ 4-chlorophenylamine........ 

603 | ——, N-cyano-. See Cyananilide. 

604 | ——, N, N-diacetyl-. See Diacetanilide. 

605 | ——, N, N-dibenzyl-. See Dibenzylamine, N-phenyl-. 

606 » 2, S-dibromo-6-| ... fcc. ee Rose t ee ee 
nitro- 

607 + 923 6-dibrome=45). os os dob bat ake bonis fe 
nitro- 

608. |»——, N,N-dibutyl-..... N-phenyldibutylamine...... 

609 ===, Z, S=dichlonos. FE) isis cc ds deem cere nee epee cle 

CHO | ep 2p S-dichloro= gop ieee cs demise vas mks bnectelt 

61 | ——, 2, 5-dichloro-, 2), occ ood copes tence 

612 0) 30 4-Gichloro=ty..5 {| eee Paes Wales stole o ee a tet 

613 ===, 35 5-dichloro-, 4). |S: a Noctis etlestk oes ee 

614 , N-(dichlorometh-! phenyliminophosgene; phen- 
ylene) - ylearbylamine chloride 

615 b2;816-dichloro-4= ey, Armes eaileletteweis's ats ake 
nitro- 

616 ,N, N-diethyl.-....| N-phenyldiethylamine....... 

617 Ni. Nediethylem-= | |) wcepqacttessttete Qari ee 
nitro- 

618 sIVN=diethyl<pe | |» ..tebecteeced sacklestieen. 7 
nitro- 

619 MN, N-diethylepad dic ds... sncctecestinectra cies 
nitroso- : 

620 | ——, ar-dimethyl-. See X ylidine. 

621 —.,, N, N-dimethyl-..} 0.0.0.6... cece eee eens 

621M| ——,——j hydrochloride | .......,.....ccceceeceeees 





Formula 


CsHsCH:NCoHs... 


CcoHsCH[CsH4N- 
(CHs)2]2 


BrCsHiNHe...... 
BrCcsHaNHo...... 


BrCsHiNHe...... 
BrCsHiN(CeHs)2. . 


BrCsH4N(CHs)2. .. 
CeHsNHCiHo..... 
(CH3)sCCeHsNHe. 


ClCsHsNHe....... 
ClCcsHaNHe....... 


Bro(NOz) CeH2N He 
Br2(NO2)CsH2N He 


CeHsN(CaHp)2. . . . 
CleCsH3sNHo...... 


CloCsH3NHe...... 
ChCsHsNHe...... 
CleCsHsNHe...... 


CleCeH3sNHe...... 
CeHsNCCh....... 


Cl2(NO2)CeH2N He 
CeHsN(C2Hs)2. ... 


NOeCsHsN(C2Hs)2 
NOsCsH4N(C2Hs)2 
NOCcH4N(CoHs)2. 


CeHsN(CHs)2..... 
CcoHsN(CHs)2HCl. 


Mol. 
Wt. 





181.28 
330.46 


172.03 
172.03 


172.08 
228.14 


200.09 
149.23 
149.23 
127.57 





127.57 
127,57 


295.94 
295.94 


205 .33 
162.02 


162.02 
162.02 
162.02 


162.02 
174.03 


207.02 
149.23 


194.23 
194.23 
178.23 





121.18 
157.64 


*Name approved by the International Unien of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


_—_— OC re 


No. 





593 
594 


595 
596 


597 
598 








599 
600 


601 
602 
603 
604 
605 
606 
607 


608 
609 


617 
618 
619 


620 
621 


621M 





Crystalline 
form, color Density 
and index of g/ml 
refraction 
yel. need. 1.075 
Se 


monocl. need. 
bz. 


lig., 1.5895... . 


lig., 1.5942420.7 


need. f. dil. me. 
al. 
need. f. Igr.... 


need. f. Igr.... 


yel.need. f. al. 


; col.-yel. or brn. 


inflam. oil, 
1.5410522-8 
velo seeu. 


yel. monocl. 
need. f. al. 
grn. monocl... 


yel. liq., 
1.55819 
hyg. pl 








0.9525 ~= 
4 

12213 = 
4 


1.216 
4 


.93507—— 
4 


1.225 
1.2415 


0.9557=° 
1.11562 
4 








Solubility in grams per 100 ml of 




















Melting Boiling 
point, °C | point, °C Water 
54 (51-2) 300 i. 

93; 102 d. i. 
82,frz.28.7| 229 sl. s. 
18.5; frz. | 251 v. sl. 5s. 

16.7 
66.4 d. i. 

33 270 ik 
55 264 rf 

ORCC ASS 240.9 sl. s 
17 240.9 16 
a-14; 208.8 6 

B-3.5; 

mixt. 0 
-10.4 Sie 1! Pvasraes 

(99-1001) 
70-2 231 s. hy 
Tem gl lh ag or Sas Ht art oem 
2030) jl iaeae ae sl. s 

yaeeepangseis 262.8 (271)| i. 

24 BO AMBL 1. see acmtace 
63 245 sl.s 
50 251 sl. s 
71.5 ie Oe | lees 
50.5 260 i. 

Spee ety a 209 Sie lars 
TSO=00i0 | 4h eesacaee | eels. 

(195) 

-38.8 215.5 1.442 
pa tintg 288-90 chamaarel’ 
Gi=8 Ani ae... | Ee 
Sdvinee) oft axdests sl. s 
2.5 192.5-3.5 | v. sl..s, 
GO re ereb wll Chane ork. 8, C. 


For explanations and abbreviations see beginning of table. 
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Alcohol 








Ether, ete. 

s. eth. 

V."-8.- thts. 
bz.; sl. s. Igr. 

s. eth. 

s. eth. 

v.s. eth. 

v. s. eth. 

v. s. eth. 

v. s. eth, 

«© eth. 
s. eth., most 
org. soly., a. 
« eth.;s. most 
org. solv., a. 
s. eth., a., most 
org. solv. 

s. eth. 

v. sl. s. ‘ethi; 
sl. s. bz., lgr. 

s. eth 

s. eth. bz., 
CSs; sl. s. lgr. 

* eth.; sl. s 
gr. 

s. eth. 

y. s. eth, 
CHCls 

sl. s. lgr. 

vy. s. eth. 

s. eth., most 
ord. org. solv. 

i. eth.; s. chl.; 


sl. s. bz. 


PHYSICAL CONSTANTS OF 


a EE —— 



































Mol. 

No. Name Synonyms Formula Wt. 

622 | Aniline, N, N-di- = | .... 2... 0. eee eee eee eee NOoCsHsN(CHs)2.| 166.18 
methyl-o-nitro- 

623 ~ Ne N=dimethyles |\.2.c.ucecmancasie cs on NO2CsHsN(CHs)2.} 166.18 
m-nitro- 

624 =>. IN. UN-dimethyiqni |) emcees els oinciaasiors\-7= NOoCsHsN(CHs)2.| 166.18 
p-nitro- 

625 , N, N-dimethyl-p-| ........0-:.2000-ese- 00> NOCsHsN(CHs)2..| 150.18 
nitroso- 

626 , N, N-dimethyl-p-|phenylazo-. See Azobenzene, p-dimethylamino-. 

627 ——, 2, 4-dinitro-..... 2,4-dinitrophenylamine...... (NOs)2CsHsNHe...} 183.12 

628 | ——, 2, 6-dinitro-..... 2,6-dinitrophenylamine. ..... (NO2)2CsHsNHe.. .} 183.12 

629 || aN, N-dipropyl- 22)... . .2scbeeecns sods CeHsN(CsHz)2. ...| 177.28 

630 , ethoxy-. See Phenetidine. 

631 ——., ethoxyl-. See Ethanol, 2-anilino-. 

632 Se CORA agoasces o-aminoethylbenzene........| C2HsCsHsNHe.... 121.18 

633 | ——, m-ethyl-.....-.. m-aminoethylbenzene....... CoHsCsHsNHe. ...| 121.18 

634 | ——, p-ethyl-......... p-aminoethylbenzene......-- CoHsCsHsNHe. ...| 121.18 

635 | ——, N-ethyl-.......:. N-ethylphenylamine........ CsHsNHCoHs.... - 121.18 

636 | ——-, N-ethyl-o, m or|p-hydroxy- See Phenol, eth| ylamino-. 

637 ~N-ethyl-N= 9 | cs oe ee wee ee ne rs ewinmeers: CsHsN(CHs)C2Hs.| 135.20 
methyl- 

637K , o-fluoro-........- 1-amino-2-fluorobenzene. ...- FCsHsNHe......- 111.12 

637M| ——, m-fluoro-....... 1-amino-3-fluorobenzene..... FCsHsNHe....... 111.12 

637P | ——, p-fluoro-......... j-amino-4-fluorobenzene ..... FCsHiNHe....... 111.12 

638 | ——, hexahydro-. See Cycloherylamine*. 

639 | ——, p, p’-hydrazodi-.| See Hydrazobenzene, 4, 4’-diam|ino-. 

640 | ——, hydroxy-. See Phenol, amino-. 

641 ——., m-hydroxy-N, N-|dimethyl-. See Phenol, m-di|methylamino-*. 

642 | ——, g-hydroxethyl-. | See Ethanol, 2-anilino-. 

643 | ——, p, p’-iminodi-. See Diphenylamine, 4,4’-diami|no-. 

644 Be fo Gt Gn Gans oO) goer 0b SOSUC OD SEC OUEOOn on ICsHsNHe........| 219.04 

(713 eee ras Gi CG Pal |eeneo Shoo a De Coreet oor One ICsHsNHe........ 219.04 

Ty | an Gri be meesee cep dococcc sc ScucbeLbUBnODRt ICsHsNHe........} 219.04 

647 | ——, N-isoamyl-...... N-isoamylphenylamine... .. . CsHuNHCcHs....| 163.26 

647H | ——, p-isobutyl-......] ...---:--ee rere ere e ees CsHoCsHsNHe....| 149.23 

647M| ——, N-isobutyl-...... N-phenylisobutylamine...... wah) HCH2CH- | 149.23 

( 2 

648 | ——, p-isopropy]-. See Cumidine. 

649 ——, 2-isopropyl-5-me thyl-. See Thymylamine. 

650 | ——, 5-isopropyl-2-me|thyl-. See Carvacrylamine. 

651 ——, mercapto-. See Phenol, aminothio-. 

652 | ——, methenyltri-. See Leucaniline. 

653 | ——, methoxy-. See Anisidine. 

654 | ——, 0. m or p-methyl|-. See Toluidine. 

655 | ——, N-methyl- ......] ....2eeseece erect eects CsHsNHCBHs...... 107.15 





a a 


*Name approved by the International Union of Chemistry. 


646 


ORGANIC COMPOUNDS (Continued) 








— eee, 








Melting 
point, °C 
60-1 
66 (59-60) 
163 
85 


176 (188) 
138 (141-2) 





Crystalline 
form, color Density 
No. | and index of g/ml 
refraction 
622 | red. monocl...| 1.179 
623 | red. monocl. 1.3137 
pr. f. eth. 
624.9 | yel. fluores: -| 2....h.0< 
need. f. al. 
625)? || orn, triclleaf.| . 20.1.0 
626 
627 | yel. monocl. 1.615 
f. dil. acei. 
628 | yelneed.fal. |......... 
629 | yel.oil....... 0.9104- 
630 
631 73 
632 liq <2 53--e2 0.983 
633 | col. liq...... 0.9902; 
0.9631- 
634 it leat-or col. 0.975 
° 
635 | col. lia., 0.96312" 
1.555580-3 # 
_ 636 f 
637 col. ligui: 22% 0.9193 
637 K| pa. yel. liq., 1.143718 
1.54672!8 
637M) pa. yel. liq., 1.156113-5 
1.5452818.5 
637 P| pa. yel. liq., Tey eA 
1.53945 
638 
639 
640 
641 
642 
643 
644 | need........ 
645 | leaf. or need.. 
646 | need. f. w.... 
GAIA Midis ose eeae 
647H | pa. yel. liq... |» a........ 
(yy |) Cee eee 0.940—* 
648 
649 
650 
651 
652 
653 
654 5 20 
655 yel. liq., 0.986— 
1.5702121.2 - 


-57.0 


Solubility in grams per 100 ml of 

















Boiling 
point, “C | water | Alcohol | Ether, ete. 
1544 sl. s. 8. s. eth. 
285 i. 8. s. eth. 
sere is 8. s. conc. HCl, 
t h. ac. a. 
re Aan B S. s. eth. 
ban Red co: sl. s. h. | 0.72 sl. s. h. HCl 
Seer erent | ds 0. 40 c.| s. eth., h. bz.; 
i. Igr. 
245-6 i. s. s. eth. 
(238-41) 
215-6 sl. s v.s vy. s. eth. 
214-5: 205)| sl. s. V.s vy. s. eth. 
216.5 sl. s. v.S v. s. eth. 
204.72 i. (v c) co eth. 
sigis:) 
201 i. 2 © eth. 
175 a3 s. s. eth. Y 
186.1 dy 82 s. eth. 
Ly Rm Bh BS |e | ee oat Bee 
v.s v. s. eth. 
s. s. chl. 
3. s. eth., chl. 
254.5 1s ° co eth. 
235762 i. ~ o eth. 
PR Weems. bese cece [Mec odo o- cocdna 
195.7 yaskes.i\*s4 « eth.;s. chi. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





























j Mol. 
Ho. Name Synonyms Formula Mt. 
655M| Aniline, N-methyl-, ofelll ciate tee MMe: Manone Re eR  atea eae CsHsNHCH3-HCl.| 143.62 
hydrochloride 
656 | ——, p-methylamino-.| See p-Phenylenediamine, N-met|hyl-. 
657 ———. a aT SARC PRR. Store NOoCsEANHCHs.. 152.15 
ro- 
658 —, ct SE Fvavaye ebevelechecehe lec ssa ieiel Soe wveveuere NOoCsHsNHCHs..| 152.15 
ro- 
659 | ——, Nes A Sei oe as Lo Aa net ac celerg acinar NOoCeHsNHCHs..| 152.15 
ro- 
660 | ——, N-methyl-p-ni-| .......................05- NOCsHsNHCHs. .| 136.15 
troso- 
661 ——, N-methyl-N-ni-} methylphenylnitrosamine....] CsHsN(CHs)NO...| 136.15 
troso- 
662 | ——, N-methyl-N, 2, 4,|6-tetranitro-. See Tetryl. 
663 ——, methylene-. See s-Triazine, hexahydro-1,3,5|-triphenyl-. 
664 | ——.p,p’- methylene- p,p’-tetramethyldiamino- CH.{[CsH4N- 254.36 
bis-N,1 N-dimethkyli-| diphenylmethane (CHs)sle 
666 —, DP, Lee -methylene-| 4,4’-diaminodiphenylmethane | NH2C.H:iCH- 198 .26 
Spade CeH«N He 
667 | ——, N-methyl-N-ni-| methylphenylnitrosamine.... CsHsN(CHs)NO.. 136.15 
' (rOso=4.c ee 
668 | ——, o-nitro-.......... 1-amino-2-nitrobenzene...... NOoCsHaNHo,....| 138.12 
669 | ——, m-nitro-........ J-amino-3-nitrobenzene...... NO2CsHsNHe.....| 1388.12 
670 ——,, p-nitro-......... 1-amino-4-nitrobenzene...... NOoCsHaNHe..... 138.12 
671 | ——, N-nitro-......... phenylnitramine; nitranilide; | CsHsNHNO2 138.12 
diazobenzolic acid 
672; =F D-Ditroso-. sh alll 255 Bede deeoating ete NOCsHiNHe..... 122,12 
673 ==; ar-pentabromo-.|) Wil iniencamondae cote CsBrsNHe......:. 487.66 
674 ===» ar-pentacbloro= || 6 diese case hens see CeClsNHa tant. 265.387 
675 ——, ar-pentamethyl-| aminopentamethylbenzene...} Ce(CHs);NH»..... 163.26 
676 ——, p-phenyl-. See Yenylamine. 
677 ——., N-pheny]l-. See Diphenylamine*. 
678 | ——, phenylazo-. See Azobenzene, amino-. 
679 | ——, N-(2- prepeny) See Aniline, N-allyl-. 
680 | ——, o-propyl-.. ..| 1-amino-2-propylbenzene. .. . CCE 135.20 
681 ——, p-propyl-........ 1-amino-4-propylbenzene .... CHsCHsCHaCeltx 135.20 
2 
6828 |a=——4 INepropyl=.. shee l|unnetecdts cs ceo eters becnene CeHsNHCsHz..... 135.20 
6880) i238, 4; S-tetraq|i EAB oe ee CcHClaNHe....... 230.92 
chloro- 
6847 || ees os Os (O-tetraal ion were cic aes seine ore nie = CeHCLNH2....... 230.92 
chloro- 
6858 Mpa Ss 4a o-tetrad| oh) Li cetec et ecaecie te eape (CH3)4CeHNHe...} 149.23 
methyli- 
686 | ——, 2, 3, 4, 6-tetra-|methyl-. See Isoduridine. 
687 | ——, p, p’-thicdi-..... 4,4’-diaminodiphenyl sulfide; | S(CsHsNHe)o..... 216.29 
thioaniline 
688 | ——, 2, 4, 6-tribromo-.| ............ccceeeeeeeeees BrsCeHoNHe...... 329.85 
689 a, 84, S$EFIDTOMNO= | iii ce bene veel dienes BrsCeHoNHe...... 329.85 
690 —_, 2, 3, 4-trichloro-. ClsCeHaNHe...... 196.47 
691 aaa 2, 4, 5-trichloro-. ClsCeHoaNHe...... 196.47 
| 
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ORGANIC COMPOUNDS (Continued) 





657 
658 
659 


660 


662 


689 
690 
691 






































Crystalline Solubility i 100 
ae Soler Density Melting Boiling dyer Pies oon maha ie 
and index o g/ml point, °C | point, °C Water | Alcohol | Ether, etc. 
refraction 
Yi teaeeeregs coal carey Remini 1A PF) al lee ee 3 378.82 | v.s. i. eth., bz.; v. 
s. chl. 
red pent ae See eamaioe 36-7 (34) | d. Slee. bens. s. eth. , 
pet. eth. 
Pete Tees. |i Merete ae nis0 Ke All aossce8e 4 ah s. s. eth. 
. al. 
yel. need. f. al.| 1.2011 152 d. i sl. s sl. s. eth.; gs. 
bz va siya. 
lgr. 
[ies nonosan |) Conumeend BH ECT ones yeep Gab cabeeee em fae sooo oe] peencbiosern betas ha 
yel. fae 7 1.12775 15 225 d. i. (sl. s.)| s. s. eth. 
1.5760222- 
heatsOrstaAbse-allimedice te cine Ciao erera ees een 3. L sl. a C., ore eth., bz., 
s. h. Se 
Dealy eis Idacscure IRSA 93 (77-84) | 23211 sl. s v. 8. vy. s. eth.; s. bz. 
. bz. ] 
yel. oil...... 1.124*° | 12-5 225; 1218 | ...... s. s. eth. 
or. rhomb. 1.4427° 71.5 284.11 0.12675 | 15.815, | v.s. eth. 
need. f. al. ae (270 d.) ic eae | i 
yel. tase 1,430—- 111.8 ne 0.08925 | 6.1025 | 5.6720 eth. 
need. f. al. 
yel. monocl. 1.424 147.5 331.73 0.0819, | 4.6120 | 4.3920 eth. 
need. f. al. (260 d.) 2.2100 
NGatet lertoe cei mack aces 46 exp. 98 s. v.S sl. s. lgr. 
ie bl need Berke. TEE cl rdos dicorretbomotLe s. Ss. s. bz. 
bz. 
SIRE oo kOEP | mot eon 222 26129) | Tt reeiccs. Bi oy Fas Miers 
meede te Ale ec 8 |wegsetse Sts + Ee Pl SS6s0acr 8 ilsoacuny v.8 v. s. eth.; sl. 
s. lgr. 
monoclet alee | weclees 152 278 i. s. s. eth. 
| Wo ere rare OR GSG1S = » Mies craves 222-4 i. 8. s. eth. 
Gp comepenad ql -oGdcddare ilasee nga 224-6 alist +P i tennneleanss.s chek. 
pa. yel. oil (ONG TOH | ee Rass 222 i. v.58. v. s. eth. 
Ts) RE REN eres Alle chine Kee oie Et: eaneahia” dy lesa heorae ol cite. v.s - s. eth.; s 
Zi.y AC. Qe 
Capi Pies eae IN cag Sedaod TO nae ieseetorerces 15 8. vy. s. eth 
Inge iver eee ollestay aerate 64-6 259-60 s. h. V.s v. s. eth; s 
pet. eth. 
mMeeds fa Wess We cteciatele ov 108-9 (105)| .......-. ve slse y's: s. eth., h. bz 
eal. thomb. 2.35-° 119 300 i. sls. | s. eth., chl. 
i-pyr. need. 
fips 
ites | Se RNSe All heen Aue AR 1 Wk! ee er eat i. s. s. eth. 
Weeds Toler se leet sees 67.5 Q9TNS* pas) she. Vv. s. ler. 
pile Wie td aarti ccks Aes 96 VE) | Bae v.s CS; sl. s 
gr. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






































Mol. 
No. Name Synonyms Formula Wt. 
692 Aniline, 2, 4, 6-tri-| sym-trichloroaniline......... ClsCoHeNHe...... 196,47 
chloro- 

693 , 2,4, 5-trimethyl-.} See Pseudocumidine. 

694 —,, 2, 4, 6-trimethyl-.| Sce Mesidine. 

695 |’ ——, 2, 4, 6-trinitro-,.| picramide; ‘“T.N.A.”........ (NO2)sCoH2N Hy... .| 228.12 

695M| p-Anilinesulfonamide.| See Sulfanilamide. 

696 o-Anilinesulfonic acid.| See Orthanilic acid. 

697 m-Anilinesulfonic acid| . See Metanilic acid. 

698 | p-Anilinesulfonic acid.| Sce Sulfanilic acid. 

699 Animal starch. See Glycogen. 

700 Anisalcohol. See Anisyl alcohol. 

701 Anisaldehyde.......... anisic aldehyde; p-methoxy- CHs30CeHiCHO.. .| 136.14 
benzaldehyde; p-anisalde- 
hydes awbepine, . techie. »ace«|lssinerierd alae eens eran 

702 , 3-hydroxy-. See Isovanillin. 

703 o-Anisaldehyde. See Benzaldehyde,o-methoxry-. 

703M] Anisamide,........... p-methoxybenzamide........ Gnquee 151.16 

2 

704 Anise camphor........ See Anethole. 

1057) |) Anisic acidig.s. s+ see p-methoxybenzoic acid; CH30CcHsCOOH =| 152,14 
p-anisic acid 

706 pH OUBYN CSUONS, 2. ere.cccsPe tel tya peat s be yee.s vais hia traman CHOC VOREr 180.26 

5 
707 | ——, methylester ........ methyl anisate...........+. CH30C6Ha- 166.17 
COOCHs 

708 |, ———, piperaziniumisalts .. 2. <1) santiascessscccceect ers ans CaHioN2.2CgHgOs. | 390.43 

709 , 2-hydroxy-6-met|hyl-., See Lverninic acid. 

710 Anisic aldehyde. See Anisaldehyde. 

711 Anisidine, N-acetyl-. See Acetaniside. 

712 | o-Anisidine........... o-methoxyaniline........... CH;OCcHiNH2.. .| 123.15 

718 m-Anisidine.......... m-methoxyaniline,.......... CHs0CceHaNHe.. .| 128.15 

714 | p-Anisidine........... p-methoxyaniline........... CHsOCoHiNHe...| 128.15 

714M] Anisoin...............| p, p-dimethoxybenzoin ..... CreFicOg....0-. ee 272.29 

715 Anisole.. <ccleine cea startet methoxybenzene*; methyl CoHsOCHs....... 108,13 
phenyl ether 

716 | ——, p-acetamido-. ...| Sce p-Acetaniside. 

717 | ——, p-acetyl-. See Acetophenone, p-methory-. 

718 —., p-allyl-. See Hstragole. 

719 ——, o-bromo-........ 1-bromo-2-methoxybenzene*; | BrCsHyOCHs..... 187.04 
o-bromopheny! methyl ether 

720 | ——, p-bromo-........ 1-bromo-4-methoxybenzene*; | BrCsH«OCHy..... 187.04 
p-bromopheny! methyl! ether 

721 | ——, 2,4-dinitro-...... At dintopnpeny methyl (NO2)2CeHsOCHs | 198.13 
ether 

722 ——,, o-hydroxy-. See Guaiacol. 

723 | ——, o-nitro-......... 1-methoxy-2-nitrobenzene,...}| NOsCsHiOCHs....} 153.13 

724 | ——, m-nitro-........ 1-methoxy-3-nitrobenzene..,.| NOxCsHuOCHs,...| 153.138 
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ORGANIC COMPOUNDS (Continued) 





708 
709 
710 
711 
712 


713 
714 


714M 
715 
716 
717 
718 
719 
720 
721 
722 
723 


724 


7 
! 


Crystalline 
form, color 
and index of 
refraction 


Ing. need. f. 
Igr. 


yel. monocl. 
need, f. ac, a. 


col. liq., 
1.57641!2-7 


col. need. or 
tab. 


col. monocl. 
need. or pr. 


col. sc. f. al... 


col. liq., 


rhomb. pl., 


col. liq., 
1.517912 


oil, 1.57245... 


cr. f. eth., 
1.560512 

col.-yel. 
monocl. need. 
f. w. or al. 


col. liq., 
1.561880 
need, f. al..... 





Density 
g/ml 


1.762 


_ 


108%; 
1.0923~° 
20 
1.096~" 
1.071~2 
4a 
1.060597 


1.2527-2 
1.37318 


Melting 
point, °C 


188 


we 
ao 


166.5-7.5 


184.2 


172-4 


5.2 (3-4) 


<-12 
59 (57.7) 


113 
-37.3 


11-12 











Solubility in grams per 106 ml of 








88-9 (95.2)| subl. 


9.4 (10) 
38 











Boiling 

point, °C Water | Alcohol Ither, ete. 

262.4 5 v.38 s. eth.; v. 8. 
Igr. 

exp. 0.106 0.127 | 0.12127 eth., s. 
ac. a. 

247 0.2¢ c) « eth. 

eae 5 8. y. 8 pantie ARS 

280 0.04'8 | §92%5 s. eth., chl., et. 
ac. 

209; "6 8. s. eth, 

134-5 

256 i. 8. 8. eth, 

Br tan sl. s. s. h. i. eth, 

225 (218) | sl.s. 8. s. eth., dil. 
min. a. 

251 sl. s. 8. s. eth. 

240 (245) | y.sl.s. | v.8 vy. 8. eth. 

ORT sl.s.h. | 8. bh. sl. s. eth. 

155, 42.8!9| i. 8. s. eth. 

221-3 ie v.8 v. 8. eth. 

235, 1006 | 7.1 y. 3. v.s. eth., 
CHCls 

s!.s.h. | 1.520 s. oth, 
s. bh. 
277 (272) | i, ¢.¢ C) *” eth. 
0.16989 
258 i 8. v. 8. ech. 


a 
For explanations and abbreviations see beginning of table. 
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No. Name 

725 Anisole, p-nitro-..... 

726 | ——, p-propenyl-. 

727 ——., 2,4,6-trinitro-.... 

728 ——, o-vinyl.......... 

729 ——, m-vinyl-........ 

730 ——,, p-vinyl-......... 

731 Anisoyl chloride...... 

732 Anisyl alcohol........ 

732M| Anisylamine. 

733 Anisyl chloride. 

734 ANION. Fi. suc cisvsicdorscs: sso sp. 

735 Anthracene........... 

736 | ——, a-hexahydride. 

737 , amino-. 

738 | ——, diamino-. 

739 ——., 9,10-dibromo-*.. 

740 | ——, 9,10-dichloro-*.. 

741 ——,, 9,10-dihydro-*,.. 

742 —., 9,10-dihydro-9-ke 

743 ——, dihydroxy-. 

744 ——.,, 9,10-dihydroxy-9, 

744M| ——, 1,3-dimethyl-*... 

745 | ——, 2,3-dimethyl-*... 

746 ——,, 2,4-dimethyl-*... 

747 | ——,9-ethyl-*........ 

748 ——., 9-ethyl1-9,10-di- 
hydro- 

749 | ——, a-hexahydro-.... 

750 —., hydroxy-. 

751 ——., 9-hydroxy-. 

752 ——, 1-methyl-....... 

753 ——.,, 2?-methyl- 

754 | ——, 9-methyl-....... 

755 ——,, 9-nitro-......... 

756 | ——, 9-phenyl-....... 

756M| Anthracenecarboxylic 

757 | Anthracenediamine.* 

758 1,2-Anthracenediol*. . . 

759 1,5-Anthracenediol*. 








PHYSICAL CONSTANTS OF 


Synonyms 


1-methoxy-4-nitrobenzene... . 


See Anethole. 

picric acid methyl ether; 
methyl picrate 

o-methoxystyrene........... 


m-methoxystyrene.......... 
p-methoxystyrene..........- 


p-methoxybenzoy] chloride; 
anisyl chloride 

p-methoxybenzy]l alcohol; 
anisalcohol 

See Benzylamine, p-methory-. 
See Anisoyl chloride. 
p-propenylphenol........... 


See Anthracene, a-hexahydro-. 
See Anthrylamine. 
See Anthradiamine. 


ms-dichloroanthracene,...... 
anthracene 9, 10-dihydride. . . 


to-. See Anthrone. 
See Anthracenediol. 
10-diketo-. See Anthraquino 


anthracene a-hexahydride.... 
See Anthrol. 

See Anthranol. 
a-methylanthracene......... 


B-methylanthracene......... 


acid. See Anthroic acid. 
See Anthradiamine. 
1,2-anthradiol; 1,2-di- 
hydroxyanthracene 
See Rufol. 
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Mol. 
Formula Wt. 
NO2CeHsOCHs....| 153.13 
(NO2)sCsH20CH3 .| 243.13 
CH2:CHCsHs0CHs| 134.17 
CH2:CHCsHs0CH3] 134.17 
CH2:CHCsHsOCH3| 134.17 
CHs0CsHsCOCl. .| 179.59 
CHs0CsHsCH20H | 138.16 
CHsCH:CHCs- 134.17 
HsOH 
CsH.:(CH)2:CeHa .| 178.22 
CeHa(CBr)2CeHy. .| 336.04 
CeHa(CCl)2CeHa. .| 247.12 
CoHa:(CH2)2:CoHa | 180.24 
ne. 
CiusHs(CHs)2...... 206.27 
CisHa(CHs)2...... 206.27 
CisHs(CH3)2...... 206.27 
eeCHO CES is 206.27 
oH 
CeHiC2H3(C2Hs)- | 208.29 
CsH4 
Cilia asereeeeee 184.27 
CeHa(CH)2CeHs- | 192.25 
CH3 
CeHa(CH)- 192.25 
6H3CH3 
CeHiC(CHs)- 192.25 
HCH 
CyusHeNQo........ 223.22 
CisHoCeHs....... 254.31 
CeHa(CH)2CsH>- 210.22 
(OH): 



































ORGANIC COMPOUNDS (Continued) 





No. 








736 


. 739 


755 
756 
756M 
757 
758 


759 








Crystalline 
form, color 
and index of 
refraction 
col. monocl. 
pr. f..al., 
1.5707250 
col.monocl.pl. 
f. al. 


arom. liq., 
556 


col. leaf. f. h. 


w. 
col. monocl... . 


yel. need. f. 
xylene or tol. 


yel. need. f. 
CCL 

col. tricl. or 
monocl. f. al. 


col. fluores. 
leaf. f. bz. 


leaf. f. al., 
1.676299.2 
oilsc hia Meth HE 


col. leaf....... 
col. leaf. f. al., 


1.680399-4 
col. SC.) e eG 


yel. need. f. al. 
leafed. alae} 


grnsh, leaf... . 





Density 
g/ml 


1,233; 
1.2192°° 
1.408° 
15 
1.0095-* 





| Solubility in grams per 100 ml of 




















Melting Boiling 
point, “C | point, °C Water | Alcohol Ether, etc. 
54 260 (274) | 0.00735;| s. v. s. eth.; sl. s. 
0.058989 ce. pet. eth. 
68PerbrrGiriinta. weet. i 8. s. eth., bz., ac. 
a. 
mye 195-200, 1 ‘St s. eth. 
83-412 
SORT priCRs 89-9014 i 35 s. eth. 
PPS tas 204756 ; i 8. s. eth. 
90-118 

27 (22-3) | 14514 i s. d. s. eth., acet. 

25 (19-21) | 258.8 i v.S v. s. eth. 

93 250 d. sl.s.h. | .s: s. eth., alk., 
ord. org. solv. 

217 (218) 354-5 1 0.07616 | 1.189 eth.; 

0.8378 1.767 chl.; 
1.500 C8e; 
7.589 bz. 

221 (226) | subl. 1 sl. s sl. s. eth. c. 
bz.;-s. ‘chl., h. 
bz., h. tol. 

ZOD SLO miolinnehotee | ron oe. sl. s. ie s. eth.; s. 

2. 

108.5 305 (313) | i v.s v.s. eth.;s. bz. 

subl. 

202-2038 00 Jos wliey.. 1 v.s v. s. eth. 

2521 (246) ter MERE LPN neyss Gi vy. s. bz. 

ile Perk Patcd|Esatcrer occ ee Re ce v. s. bz. 

Bored otis leieues |. i 8. s. eth. 

Boyes 320 sl.d. | i 8. s. eth.; © bz. 

63 290 a Vv. S. vy. s. eth., bz. 

86 200 i sl. s sl. gi éth.; g. 
bz., CSe 

207 subl. i sl. s sl. s. eth.; s. 
bz., CSe 

SOmya Wagoneer. YE es cota Mik oaato> os | cnc ortho eget 

146 Stee ball ataree sl. s v. s. bz., CSe 

153 ALTUIYO To], ARE v.s y.s.eth.;s.h.bz- 

BOSD TUTE Ge oles da crows OR Vv. 8 vy. s. eth.; s. ac. 

(131 d.) a., alk, 


For explanations and abbreviations see beginning of table. 
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No. 


Name 


PHYSICAL CONSTANTS OF 


SS ———eeeeee——E—E—E—E—E—E—E_E 


Synonyms 


Formula 





760 
761 
762 
763 
764 


765 


766 
767 


768 
769 
770 
771 
772 
773 


774 


775 
776 
V7 


778 
779 


780 


781 
782 
783 
784 
785 
786 
787 
788 
789 


790 
791 





1,8-Anthracenediol*. 
2,6-Anthracenediol*. 
9,10-Anthracenediol*, 
Anthrachrysazin. 
Anthrachrysone....... 


9,10-Anthradiamine... 


Anthradiol. 
Anthraflavic acid...... 


Anthragallol.......... 
Anthrahydroquinone. 
Anthramine. 

Anthranil. .-.j(..5.. 00. 
Anthranilaldehyde.... 
Anthranilic acid...... 


——,, ethyl ester............ 


——, methyl ester.......... 
——, N-acetyl-........ 
— , N-benzoyl-...... 





See Chrysazol. 

See Flavol. 

See Oxanthranol. 

See Anthrachrysone. 
1,3,5,7-tetrahydroxyanthra- 
quinone; anthrachrysazin 


9,10-anthracenediamine* ; 
9,10-diaminoanthracene 

See Anthracenediol. 

2,6-dihydroxyanthraquinone.. 


1,2,3-trihydroxyanthra- 
quinone 

See Oxanthranol. 

See Anthrylamine. 


o-aminobenzaldehyde........ 
o-aminobenzoic acid......... 


ethyl anthranilate; ethyl 
o-aminobenzoate 


methyl anthranilate......... 
o-acetamidobenzoic acid. .... 


o-benzamidobenzoic acid..... 


——,, N-carboxy-, anhydlride. See Isatoic anhydride. 


——, N-(carboxy- 
methyl) - 
——, N-ethyl-......... 


—.,, N-methy]-, methyl 
ester 
——,, 3-nitro-......... 


——,, 6-nitro-......... 
——, N-phenyl-....... 
Anthranilonitrile..... 
Anthranol..........-- 
——, 9,10-dihydro-.... 


Anthranylamine. 
Anthrapurpurin...... 


phenylglycine-o-carboxylic 
acid; anthranilidoacetic acid 

o-ethylaminobenzoic acid; 
2-ethylaminobenzenecar- 
boxylic acid 


2-amino-3-nitrobenzoic acid. . 
2-amino-4-nitrobenzoic acid. . 
2-amino-5-nitrobenzoic acid. . 
2-amino-6-nitrobenzoic acid. . 
o-anilinobenzoic acid.......- 
o-aminobenzonitrile; 
o-aminophenyl cyanide 
9-anthrol; 9-hydroxyanthra- 

cene 
hydroanthranol............- 
See 9-Anthrylamine. 


1,2,7-trihydroxyanthra- 
quinone; isopurpurin 





Cy4H402. (OH)a. . 


CusHs(NH2)2...... 


HOC¢H3(CO)2- 


CeH3 


CeHa(CO)2CeH- 
(OH)s 


NH2CcsHsCHO.... 
NH2CsHsCOOH.. . 
NH2CsHiCOOCoHs 


NH2CsHsCOOCH: 
CHsCONHCeHs- 
COOH 
CcHsCONHCeHa- 
COOH 
HOOCCH2NHCe- 


HiCOOH 
CoHsNHCeHs- 
COOH 


CH3sNHCcHa- 
COOCHs 
NO2(NH2)CoH3- 
COOH 
NO2(N H2)CoHs- 
COOH 
NOo2(NH2)CeHs- 
COOH 
NO2(NH2)CeHa- 
COOH 
CeHsNHCsHu- 
COOH 
NH2CsH:CN..... 
CyHo-OH ......02e 
CsH,CHOHCsH,C- 
H,W—_——_—_1 


HOCsHa(CO)2- 
CceH2(OH)2 


Mol. 
Wt. 


272.20 


208 .25 


240.20 


256.20) 


119.12 
121.13 
137.13 
165.19 


151.16 
179.17 
241.24 


195.17 
165.19 


165.19 
182.13 
182.13 
182.13 
182.13 
213.23 
118.13 
194.22 
196.24 


256.20 


UU EE ETE NnnnEEE ERE ENEEIEES SEER EERE 
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ORGANIC COMPOUNDS (Continued) 


No. 


Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 





765 


766 
767 


775 
776 
777 


778 
779 


780 


781 
782 
783 
784 
785 
786 
787 
788 
789 


791 





Melting 
point, °C | point, °C 


silky yel.need. | ......... >360 
(+2H20) 
ae Vele teak © sh fitele. feiciejers 160-6 
yel. need. f. al.} ......... 330 
or.red need. f. | ......... 310 d. 
dil. ac. a. 
col. oil, 1.5861.] 1.187 | <-18 
SABIE i Seaee | nrc BRtee 39-40 
GOLSETITES Sue BME neato eens 145 
thomb. leaf. 
(AT ACE 1.1174 13 
Gols, liq’. =< siack 1.168 | 8.2; 24.5 
rhomb. fi ac.a:| .<....... 185 
Ing. need. f. al.| ......... 181 
need. f. me. al.| ......... 21, 
(218-20) 
inde aa Abec cee) Soe eee 152-3 
yel. need. f. w.| 1.558 | 204 
Ted MES ita bab disecres's 264 (269.5) 
VOL. MOEC eral lite cide, siete 26 
(270-80d.) 
el LeRie fo We alec ciearsiersie 183-4 d. 
meed. f. alo sehgelarcdes ts. vis:0 
OOL.-VIsh: Phe i. [idee sees: 50 
pa. yel. need..| ......... 170d.(120) 
MOOG EL Dobe lele ates ees 76 
eth. 
or. need. f.al.| ......... 369 








Boiling 


subl. 290 


subl. 

260 
(266-8); 
135-612 

135.515 


264-6 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 


Water | Alcohol Ether, etc. 

i 8. y. sl. s. eth.; s. 
ac. a., acet., 
chl., CSe, bz., 
Igr. 

Tey, Waseyngtereys |b crate scat scmetene 

i. 1.10!7 | i. eth.; s. conc. 
H280s; sl. s. 
ac. a.; i. bz., 
chl. 

y.sl.s. 45S: s. eth., ac. a.; 
sl. s. chl., CS2 

sls. howlass s.ord. org.solv. 

sls: Vass y. s. eth; 
chl., bz. il. 

0.35! 10.796 | 16.07 "eth. 

Vien || st s. eth. 

8 V.s v. s. eth, 

sl.s.c.,| s.h s. eth., bz., hs 

5 ac. a. 

i Ss. s. eth. 

sl. s. s s. eth.; i. bz. 

eoSenee s. s. eth. 

i Ss s. eth. 

i v.s v. s. eth: 

sl.s.h. | v.s. y. s. eth.; g3 
xylene 

s. h. 8. s. eth. 

ch V.8 v. s. eth. 

v. sl. y.s.h. | s. eth. 

s. h. 

cent s. s. eth. 

i s. y. s. h. bz.3 8. 
alk., ac. a. 

s. h. s s. eth. 


sl.s.h. | v. s. si. s. eth.; s. h. 
ac. a; V. ‘sles. 
chl., bz. 


PHYSICAL CONSTANTS OF 





No. 


792 
793 
794 
795 
796 
797 
798 
799 
800 


801 


805 


806 
807 


808 


809 
810 
811 


813 
814 
815 
816 


817 
818 
819 
820 
821 
822 
823 
824 
825 








Name 


Synonyms 





a-Anthraquinoline. 
Anthraquinonazine, N, 
Anthraquinone....... 
——, l-amino-........ 
——., 2-amino-........ 
——,, 2-amino-1-hy- 
droxy- 
——, 1-bromo-........ 
——,, 2-bromo-........ 


——, l-chloro-........ 


——, 2-chloro-........ 


——, 1, 2-diamino-.... 


——, 1, 3-diamino-.... 


——, 1, 4-diamino-.... 


——, 1, 5-diamino-.... 


——, 1, 6-diamino-.... 
——, 1, 7-diamino-.... 


——, 1, 8-diamino-.... 
——., 2, 3-diamino-.... 


——., 2, 6-diamino.-.... 
——.,, 2, 7-diamino-.... 
——,, 2, 3-dibromo.-.... 
——,, 2, 7-dibromo-.... 


——_, 1, 2-dihydroxy-. 
——.,, 1, 3-dihydroxy-. 
——,, 1, 4-dihydroxy-. 
—., 1, 5-dihydroxy-. 
——.,, 1, 8-dihydroxy-. 
——., 2, 3-dihydroxy-. 
——.,, 2, 6-dihydroxy-. 
——,, 2, 7-dihydroxy-. 
——,, 1, 3-dinitro-. 





See Naphtho-(2, 3-f] quinoline. 
N'-dihydro-. 
9,10-dihydro-9 10-diketc 
anthracene 
a-anthraquinonylamine...... 
B-anthraquinonylamine...... 
B-alizarin amide............ 





See Alizarin. 

See Purpurozanthin. 
See Quinizarin. 

See Anthrarufin. 

See Chrysazin. 

See Hystazarin. 

See Anthraflavic acid. 
See Isoanthraflavic acid. 
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See Indanthr|ene. 


Mol. 
Formula Wt. 
CcH4:(CO)2:CeHa..| 208.20 
CeHa(CO)2CeH3- 223 .22 
2 
NH2CeH3(CO)2- 223 .22 
CoH 
C14H6O2.(OH)NH2 | 239.22 
CeH4(CO)2CsH3Br | 287.11 
CeH4(CO)2CeHsBr | 287.11 
CsHa(CO)2CsHsCl.| 242.65 
CeHa(CO)2CeHsCl.| 242.65 
CsH4(CO)2C6H2- 238.24 
Ho)s 
CsH4(CO)2C5H2 238.24 
CsHa(CO)2CsH> | 238.24 
(NHe)2 
NH2C5H3(CO)>- 238.24 
CcoHsNH2 
NH2C6H3(CO)2- 238.24 
6H3N He 
NH2CsH3(CO)2- 238.24 
6HsN He 
NH2C6H3(CO)2- 238.24 
CeHsNHe 
CeH4(CO)2C6H2- 238 .24 
(NH2)2 
NH2Cc6H3(CO)>- 238 .24 
6H3N He 
NH2C6H3(CO)>- 238.24 
CeHsN Ho 
CeH4(CO)2CeH2Bre}] 366.02 
CcHsBr(CO)>- 366.02 
CoH3Br 
irate el 298.20 


Os)2 | 


ORGANIC COMPOUNDS (Continued) 




















240 
(246-50) 


For explanations and abbreviations see beginning of table. 
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Crystalline | Solubility in gr T 
form, color Density Melting Boiling sila eats 8 ale 
No. Cera g/ml point, °C | point, °C Water | Alcohol Ether, etc. 
792 
793 A 
794 | ylsh.rhomb...} 1.419—— | 286 subl. 379-81 te 0.0519; | vy. sl. 
2.370 6 , 4100 a 
s. bz. 
One || reduced yi tsp rts. slatslelas 252 (243) | subl. i. S. s. eth, chl., 
bz., acet. 
796 | red need. f.al.} ......... 302 subl. 5 s. sl. s. eth.; s. 
chl., bz., acet. 
Oves|| brs meedsf)-al ila) 3.3... 226-7 subl. ih 8. s. -eth.; sl. s. 
NH.OH 
798 | yel. need. f.bz.| ......... 188 SUDL I IP cere 8. s. cone. 
HeSO 
TOOm i velee need. flint. tf... 204-5 subl Sb Pca sl. s. s. h. bz. 
amyl al. 
800 Vel ITC 5.0.08 |Mteote store -eis)- 162 subl. ie sl. s. i, "ebh.eia) ace 
a., nitro-bz., 
amyl al., h. 
bz. 
801 | pa. yel. need. | ......... 211(203-5)| subl. i. sl. s. emetaess sank. 
f. ac. a. or al. bz., nitro-bz., 
cone. HeSOs 
BOT Hwlts Cla RTNV Wiehe ds.:5 BUR CL DS Nii Bamepadacs | Roucaeen |hooude S. pyr., aniline; 
cast sl. —s., chl:, 
xylene 
806 | brickredcr.f. | ......... Die eee aatic Coco aanabal|; Dobos h. PhNOz 
PhNOz 
Meee celics Wits) Cis 1. |Iaresecaieceisiol 268 wot ~~ iedasemt-3: sl.s. h. | v.s 8. bz, pyTss 
al. nitro-bz., ani- 
line 
808: | red need. f. | ..2.t.00e 319 subl. y.sl.s. | sl.s sl. s. eth.; s. h. 
al. or ac. a. nitro-bz.;sl.s. 
bz., chl., acet. 
ROD || MECICE ssc) soled Sete ove 292 neatroulhetAe5-+ ||) os... .e Yee s. h. PhNO2 
IS) lp Qc heetecel | Peaclnaeee 290: fittue SHUR 2 (|! meee! ||| cogtenres s. h. PhNOz 
Stiieedicrs fal eect cr ahacreies 262: bion otladinere=.* i V.s sl. s. eth.;s. ac. 
a., nitro-bz., 
pyr. 
yh, at aol Cee saree) anit aoens > S20 Ne DORA || ciisece | werner s.  nitro-bz., 
pyr., H:SOa; 
sl. s. chl. 
Ce) G[gbliketoe soe lh soouanaen SIOH20id.. Meenas sesee || teecersya 8. h. i. chl., xylene 
f, h. pyr. 
Siam nora crs dere Oral ert staets = >330 subl. i. sl. s. aliis.. eth.s: s. 
nitro-bz. cone. a. 
P1501) el. need...A spit. 81 sublet @ |.) face secs y.sl.s. | s. chl., bz. 
(269-70) 
816 | yel. need. or pl.| ......... 236.5 sublase | il ..astf i sl. s.| s. bz., h. ac. a. 
817 
818 
819 
820 
821 
822 
823 
824 
825 vel. Need...c2c} secpecwee || 240 MEUOl Emit |. | eee | = abit Rewahe.is--Sae- 


PHYSICAL CONSTANTS OF 








No. Name Synonyms Formula 
826 Anthraquinone;, 155-1 cece eee eee eee ene NO2CsH3(CO)- 
dinitro- CeHsNOz 
827 —, 1,2,3,5,6,7-hexahy|droxy-. See Rufigallic acid 
828 | ——, l(or a)-hydroxy-..| erythrohydroxyanthraquinone| CsHs(CO)2CseH30H 
829 = 2 (OLB) WY GLrOxyins. |) ccs testa he hecle tothe se seers CeH4(CO)2C6H30H 
S30l¢ |: == W 2=methyl=. 35.34 Go. eter on een nee CsHs(CO)2CeHs- 
CHs3 
831 ae i SEMEL O = Bi cca ershatolll Gis carer wlepaiale dieSie orslatesehetee fas EEO 
B30" Nee Demers baci secccestel|| anise co ove hsietaae aieesie estos veine NOsCHl(CO)x 
eH4 
833 —., 1,2,5,6-tetrahydrjoxy-. See Rufiopin. 
834 | ——, 1,2,5,8-tetrahydrjoxy-. See Quinalizarin. 
835 —, 1,3,5,7-tetrahydrloxy-. See Anthrachrysone. 
836 —, 1,2,3- trihydroxy-.} See Anthragallol. 
837 ——,, 1,2,4-trihydroxy-.| See Purpurin. 
838 ——,, 1,2,5-trihydroxy-.| 2-hydroxyanthrarufin........]| HOCsH3(CO)2- 
CeH2(OH)2 
839 ——,, 1,2,6-trihydroxy-.| See Flavopurpurin. 
840 | ——, 1,2,7-trihydroxy-.| See Anthrapurpurin. 
841 | ——, 1,2,8-trihydroxy-.| 2-hydroxychrysazin......... HOC¢H3(CO)2- 
CeH2(OH)2 
842 , 1,3,8-trihydroxy-|6-methyl-. See Emodin. 
843 2-Anthraquinonecarbo|xylic acid, 5,6 (or 7,8)-dijhydroxy-. 
844 a-Anthraquinonylamijne. See Anthraquinone, 1-amin|o-. 
845 B-Anthraquinonylamij|ne. See Anthraquinone, 2-amin|o-. 
846 Anthrarufin.......... 1,5-dihydroxyanthraquinone. . Sd 
6. 
847 ——,, 2?-hydroxy-. See Anthraquinone, 1,2,5-trihy|drory-. 
848 | 1-Anthroicacid....... 1-anthracenecarboxylic acid*;| CisHaCOOH...... 
a-anthroic acid 
849 | 2-Anthroic acid....... 2-anthracenecarboxylic acid*;| C1sH»COOH...... 
B-anthroic acid 
850 | 9-Anthroic acid....... 9-anthracenecarboxylic acid*;} CisHaCOOH...... 
ms-anthroic acid 
851 T-Anthrolenc ns. «nae 1-hydroxyanthracene........ CigHs:O Hy eee 
852 DZ=Anthrol icici soe 2-hydroxyanthracene........ CuHo:OHe yea 
853 9-Anthrol. See Anthranol. 
854 | Amthrone............. 9,10-dihydro-9-ketoanthra- Cilio. Seek ee 
cene 
855 | ——, 10-hydroxy-. See Oxanthranol. 
856 1-Anthrylamine....... a-anthramine; 1-aminoan- CibiniN eaeceert 
thracene 
856M| 2-Anthrylamine....... B-anthramine; 2-aminoan- (CubiNie eee 
thracene 
856T | 9-Anthrylamine....... 9-aminoanthracene; meso-an- C(NH2) 
thramine; anthranylamine VIN 
CeHs CeHs 
CH 
857 Antifebrin. See Acetanilide. 
$58 || Antimony; penta- | ll 23a eb oeceee Sb(CHs)s5. ceanaccn 





methyl-* 











Mol. 
Wt. 


298 .20 


224.20 
224.20 
222.23 


253.20 
253.20 


256.20 


256.20 


See 6 (lor 7)- 


240.20 


222.23 
222.23 


222.23 
194.22 


193.24 


196.93 
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ORGANIC COMPOUNDS (Continued) 





No. 


826 


852 


853 
854 


855 
856 


856M 
856T 


857 
858 





Crystalline 
form, color 
and index of 
refraction 


leaf. or 


yel. need. f. 


Density 


Alizarincarbory|lic acid. 


pa. yel. leaf. f. 
ac. a. 


Melting 
point, °C 


384-5 


230 


245 


217 d. (206) 


d. 150-3 


154-5 


119 (130) 


236-7 


Solubility in grams per 100 ml! of 





Boiling 

point, “C Water | Alcohol Ether, etc. 

subl. is y.sl.s.| v. sl. s. eth, 
bz.;s. h. nitre- 
bz., h. xylene; 
sl. s. ac. a. 

subl. i s. s. eth. 

subl. vy. sl.s. | s. s. eth. 

subboery ty vied. feraed y.sl.s. | s. eth. cone. 
HeSOs; ve 8. 
bz. 

2707 subl. | i. sl.s sl. s. eth. 

subl. i. sl. s sl. s. eth.; v. s. 
chl.; s. H2S0s 

subl. Be , Hee s. eth. 

subl. i. MoS Scab ae ocdesbncee- 

subl. y. sls. | sl.s sl.s.eth., acet.; 
s. bz., alk. 

subl. i. sl. s. sl. = eth., bz., 
chl. 

subl. i. sl. s. sl. s. eth., chl.; 
& ac. a5 & 
bz., CS2 

d. SD) [ee Pelee. See ee 

200 d. te Vv. Ss. v. s. eth.; s. 
NaOH, org. 
solv. 

neste 1 i. Y.-S. vy. s. eth; s. 
acet. 

Sapiscie's i. s s. bz., h. 
NaOH 

deters ts i. sl. s. sl. s. eth. 

Re eee Eee s. s. eth., chl., bz. 

96-100 i. Ss. co eth. 


For explanatiens and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






































Mol. 
No. Name Synonyms Formula Wt. 
859 Antimony, triethyl-*. | See Stibine, triethyl-. 
860 ——, trimethyl-* See Stibine, trimethyl-. 
860M| Antineuritic vitamin. | See Vitamin Bi. 
861 AME PYLINGE. b.o:0.s 0.0) shes 1,5-dimethyl-2-phenyl-3- N(CH3)N(CeHs)- | 188.22 
pyrazolone; analgesine; i_______. 
phenazone COCH:C(CHs) 
862 | ——, salicylate. See Salipyrine. 
863 Antipyrine chloral hyd|rate. See Hypnal. 
864 | Antiscorbutin. See 1-Ascorbic acid. 
865 Antisepsin. See Acetanilide, p-bromo-. 
866 | Aphrodine. See Yohimbine. 
867 Aploleparicieciticircyeecs ates 2,5-dimethoxysafrole; apiol; | CHe:CHCH»CeH- | 222.23 
parsley camphor (OCHs)2(CH202) 
868 | Apoatropine.......... atropamine..,.cee ae se <i CivtaiNOon enees 271.85 
869.) |: ——, by drochloridess sce bc! |Prn ct meetin csicubsnsas CyyHaNO2. HCl...) 307.81 
8$70'} | SA pocodeine? ts amis. 6. & (Siem erpersisecasci.shostone me CisHioNOo.......} 281.34 
871, | Apomorphines jr). 5)| \ detent heen fe aaesees CrHyNO2......- 267.32 
872 || ——, ‘hydrochloride syst 94.5, | hac aie saretietacietete ates sfo sires oe CyHizNO2.HCl. . .| 308.78 
873.0 | Apo winin eshee eatin cll “anitteativn. homeciseeteaten ne Ci9H22N202.2He20..| 346.42 
874 | Aposafranone......... 10-phenyl-2(10)-phenazin- CeHa(NCeHs)- 272.29 
one; benzeneindone (N)C6H3:0 
S76 Ara binose,diphenylhy-) 0)/) v.25 sch secs uct CsH100s4NN(CeHs)2} 316.35 
drazone 
877 | di-Arabinose.......... pechinOse seskiwkemcnrence CoHioOs clic tee 150.13 
878 a-Ara binose: (dori) ie qol|) wesc Raiser ge eis erefelereio nics CsHioOsveceeeene 150.13 
879 d-Arabitol............ arabite ;1,2,3,4,5-pentane- CsH7(OH)s....... 152.15, 
pentol* (one form) 
880 | Arabonic acid......... a, B, y, 6-tetrahydroxy- CH:0OH(CHOH)s- | 166.13 
valeric acid (one form) COOH 
881 Arachic alcohol. See 1-Picosanol*. 
882 | Arachidic acid........ eicosanoic acid*; arachic CH3(CH2)isCOOH | 312.52 
acid; n-eicosoic acid 
883. 1 lp ——=; ethylieaterseperns.::« «5 <1-\|! eeraevteebataies cusialeraferers coer CigH39 COOC2Hs.. .| 340.58 
884 | ——, methy] este § vifincuteaieiiapueunee ..+-| CigHs3COOCH3. ..| 326.55 
885 Arbutin jc ccateccnss ..| arbutoside eb CO amaoricosu 272.25 
886 Arecaidine, arecaine...| 1-methylguvacine; 1,2,5, C;HuNO:.H20....| 159.18 
tetrahydro-1-methyl- 
nicotinic acid 
887 | ——, methyl ester. See Arecoline. 
888 Arecoline............. arecaidine methyl ester;meth-| CsHisNOz2........ 155.19 
yl 1, 2,5, 6-tetrahydro-1- 
methylnicotinate 
889i) |\————* Hy drobromide ss. .cigance | eeertt eet teks coins is ofursjcfecets CsHisNO2.HBr ...| 236.12 
890 | === by drochtorided.....4..5 2], PERS We ocrscremsoconte ate neira ee CsHisNO2.HCl..: | 191.66 
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ORGANIC COMPOUNDS (Continued) 






































Crystalline Solubility i 100 ml of 
form, con popsity Melting Boiling pittee? te cane See ef 

No. aes g/m point, °C point, “C Water | Alcohol Ether, etc. 

859 

860 

860M = 

861 Soe ie fs 1.197 114 (109) | 319174 100 100 an eth.; sl. s. 
eth., bz. or 1 
w., 1.5697, a 
1.6935, 

1.7324 

862 

863 

864 

865 

866 x 

867 | col. seen 1.015—— 29.5 294 v.sl.s. | s. s. eth. 

1.538 iq.; 
1.583, 
81.73 sol 

BOS MMB WH DE rece Ns|uaisiets aeisiei« O2ty hues alterdsatet.+. sl. s v.s i eth.; s. 

chl., C82, bz. 

SGOMHACOL NCE Se ser eer Castes ota S(O) well ewe ee 8. s. s. eth. * 

CHAE A) ORO) Se 2A |) Sri oes 100=10idiae eascen 4. v.sl.s. | s. s. eth. 

Salen ewe pr: La ebh<5 || terete ZO) aye Crasere yas sl. s. s. s. eth., bz.; v. 
turns grn. in ae alivs. 
air 

S72) qllimonoel:n | Sprsy tee «oe 200-10 dd, ecesscenat 225 2.47% | 0.05362 eth.; 
eae expos. v. sl. s. chl. 

o | 
7873% | need. fietha.. | S5....0-% 210: dint |Paredtetiics. s. h. s. v. s. eth; s. 
Ca C82, 
874. | dk. red met. cr.} ......... 242 (248-9)] ... ..... sl. s 8. s. bz.; i. alk. 
876 ond 18598 felt Je ane 197—208 oy enacts v.sl. s" nse Heel) ese. Ae 
in 
pyr. 
877 | col. rhomb....{ 1.585 | 164.5 0 |... 16.9% | 0.35h. | i. eth, 
878 | rhomb. pr.;2, | 1.585 | 159.5 | ......... 58.9 | 0.5 i. eth. 
le +105520 90% 
nw. 

S706 iitcols warts! or’ ||| feces cc. LOS 27 Oy Peace v.8. 2.0812 | i. eth. 
pr. 90% 

&8@ |ier!orsyrupte.| 6... wate 89 d., -H20 VEE VRISHC| (AROS DICE tRebels, «4 watts 

881 100 

882" |ilurt.sd.c..... 0.824—— 76.3 328 ie 0.450 | v.s. eth. 

Ry, is Os PAMELOR cle Sot ort an r 305-730 i. s. 8. ate 
Mplemiceife,tasa.alt "ey ete ke 5 286 1. 8: s. et! 

885 co silky need.| ......... 1958" sfonhvestentr i226 6.67 i. eth., chl., CS2 

S86. sleek c hracbgen | paeer eh hevand 2240s 1 swiinania 4. Vv. 8. ie i. eth. 

887 

SBS MPOUy aL WHG Sacks sce. || ent mide 220 C) C-) ce eth.;s. chl. 

S800 lpr: fal ecttece cl! ccceky ee L68ire-B olny AS of sree: 4.. Se 8. hi sl. s. eth., chl. 

SOO FP Wwhoretcactice [areh saat 158.y eaten] dod soxt. 5. 8. s. 





For explanations and abbreviations see beginning of table. 
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No. 


891 


892 


893 
893M 
894 
895 


910 
910M 
911 


912 
913 


914 
915 


916 
917 
918 
919 
920 
921 


922 
923 


924 
925 


926 
927 


PHYSICAL CONSTANTS OF 









































Mol. 
Name Synonyms Formula Wt. 
dl-Arginine........... dl-a-amino- 5-guanidovaleric | NH»C(:NH)NH- 174.21 
acid; dl-Né-guanylornithine (CH»2)3CH(N H2)- 
COOH 
d-Argininey ero: d-a-amino- 6-guanidovaleric¢ NHeC(:NH)NH- | 174.21 
acid (CH2)3CH(NH2)- 
COOH 
== MB WIAMAbC Rs <- s..0-cefeat| uses euesevsveeainnaisry amarevgnaremscts Serer CeHisNs02.CioHs- | 488.43 
N2Osi 
= Fdiflaviamate:.,...asrartadl moore ae ieeeieaseeeeate cere CeHisN402.- 802.65 
(CioHsN2038)2 
=—SMPICTALS Restle. ccerec aiatherl|| ce tere ae RUM Serene aces oa sianorees CeHisNsO2-CeHs- | 439.35 
N307-2H20 
Arsanilic acid......... p-aminobenzenarsonic acid; NH2CsHsAsO- 217.04 
p-aminophenylarsinic acid (OH)2 
Arsenic, bisdiethyl-. See Biarsine, tetraethyl-. 
, dimethyl-. See Cacodyl. 
, triethyl-. See Arsine, triethyl-. 
Arsenic dichloride, me|thyl-. See Arsine, dichlorome|thyl-. 
Arsenic oxide, bisdime|thyl-. See Cacodyl oride. 
7 methyl hee aee- methyl arsinoxide........... CHAO FX cseetonte 105.94 
Arsenic Bulhde, bisdim|ethyl-. See Cacodyl sulfide. 
Arsenic trichloride, dijmethyl-. See Cacodyl trichlo|ride. 
Arsenious chloride, dip|henyl-. See Arsine, chlorodip|henyl-. 
Arsenobenzene, 3,3/-dilamino-4,4’-dihydroxy-, | dihydrochloride. Sjee 
Arsenobenzol. See Arsphenamine. 
Arsine, chlorodimethy]|I-*. See Cacodyl chloride. 
,chlorodiphenyl-*.| diphenylchloroarsine; di- (CeHs)2AsCl...... 264.57 
phenylarsenious chloride; 
blue cross; sneezing gas 
——., dichloromethyl-*|. methylarsenic dichloride; CHs3AsCh.......- 160.86 
methyldichloroarsine 
===, diethyl=2eIA hh al, commasinencrmiene one Lietaearers (CoHs)2AsH...... 134.04 
——, dimethyl-*...... cacodyl hydride........... ‘CHs)2AsH....... 105.99 
S CEDY1=* spinon e as arsinoethane..,.achcssh ve caes CoHsAsHe........ 105.99 
ae 1 ted chip bey eee, fic Pera Qtr omments cae oo CHeAsHoy een 91.96 
——, methyldichloro-*|. See Arsine,dichloromethyl-. 
, triethyl-*........ arsenic triethyl............. (CoHs)sAs........ 162.09 
, trimethyl-*...cb5| Pete meena ek oa (CHs)sAssonceeee 120.01 
Arsinic acid, p-aminop|henyl-. See Arsanilic acid. 
, dimethyl-. See Cacodylic acid. 
, methyl-. See Methanearsonic acid. 
Arsinoxide, methyl . See Arsenic oxide, methyl-. 
Arsphenamine........ 3,3’-diamino-4,4’-dihydroxy- | CieHieAseNoOo. 475 .02 
arsenobenzene dihydro- 2HC1.2H20. 
chloride; salvarsan; ar- 
senobenzol; ‘‘606” 
Asaron. See Benzene, 1,2,4-trimethozy-5 eae 
Asaronic acid......... 2/4 '5-trimethoxybenzoic acid. ee 212.20 
I-Ascorbic acid........ vitamin C; cevitamic acid; | CeHsCc.......... 176.12 
antiscorbutin 
Asepsin. See Acetanilide, p-bromo-. 
Aseptol. See 1-Phenol-2-sulfonic actd, 


Asparacemic acid. 


See dl-Aspartic acid. 
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ORGANIC COMPOUNDS (Continued) 





























oS Sd aaa Density Melting Boiling Solubility in grams per 100 ml of 
No oe ¢/ml point, °C | point, °C Water | Alcohol Ether, ete. 
BS UPLNmn Witte eee erecta 2 -raps | Pfove Seveueyai ele DTH Sid eee |p cats | eecciee (Pree: oles Sot cbs. aeteta.< 
892 Pt Per wetple falas cc sees 238d et | Cees ee 152! i i. eth. 
al. 
SOB MM Ors Ditmar ete | Rast ccs tacie 268=00) ds tl saasacurke 0.017719} 0.002 | i. eth. 
893M] yel. need......} ......... oe T6058! wentgen she d. d. Lace 
. 228 
SOL" evel. need 2.0). dS. neces ss QUTHA8 do Wie cence 0.516 i. i. eth. 
895 whneed: oP. he. es ke se O50 Oe he CRE tS sl. s. sl. s. s. eth.;sl.s. ac 
a.;i. bz., chl., 
897 acet. 
898 
899 
900 
901 
oy jah CShrecmelNacuesoeda 95 CL. ae a) eareee s. s. bz. 
904 
905 
906 Arsphenamine. 
907 
_ 908 
909 | rhomb. pl..... 1.58340 44 (39) 333 d 0.2 20 y.s. eth.;s. bz. 
910 | col. liq....... 1.838 | -59 133-6 ss. | s s. eth. 
910M| liq., 1.4709, | 1.13382 | ........ 105MM | | oiveaen, | Se see 
ign. in air i (96 5-97) 
911 | col. liq. ign. 1.213—- Aa risentic owe. PO eo... 2% = oe chl., 
in air Ley 2 
912 | col. liq....... 1h 217 == ew alll ees ete 36 0.000131) s. s. eth. 
913 | col. lig. or gas.| ...... Eee one au 2 0.0085 | v.s. v. s. eth. 
914 
915 | col. lig., 1.467.) 1.150% | 0... 141 d. i 8. s. eth. 
ae POLI ls aabaae 1.1244 cravhiscet eee 52.8 a1ys 8. o eth. 
91 
918 
919 
920 
Ooim hye. velupowd.lie. aes ccce Hadsacdlanee lee cine. cob! y.v.s. | sls. y. sl. s. eth. 
922 
923) Pp need..L all yecrall se ida aces 144 ca. 300 sl. s. ¢.| 8 s. bz., lgr. 
Sake 
924 wher; powds,"|\\2050..0 6 1 eee ih teal eirariotd Shoes 33.3 3 i. eth., chl., bz.; 
{a} B+-21-2°, 2;4 1 g. per 100 
‘i Ww. 95% glyc. 
926 
927 


a ———— 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 

















No. Name Synonyms Formula 
928 I-Asparagine ......... l-a-aminosuccinamie acid; NH2COCH2CH- 
l-B-asparagine (NH2)COOH 
929 dl-Aspartic acid....... dl-aminosuccinic acid; as- COOHCH2CH- 
paracemic acid (NH2)COOH 
930 | d-Aspartic acid ....... d-aminosuccinic acid........ COOHCH2CH- 
(NH2) COOH 
931 1-Aspartic acid........ l-aminosuccinic acid......... COOHCH2CH- 
(NH2)COOH 
932 Aspidospermine.......| 0.0.0.0... cc cccce cece esas CoxH30N202....... 
933: ML WASpInin’ jp kies coe fe ea acetylsalicylic acid; salicylic | CHsCOOCsH4- 
acid acetate; o-acetoxy- COOH 
benzoic acid 
084. | MA tisitie Seca tertae cicero eee Co2H3iNOo....... 
935 <——-= SHY. CrOChloride sk -s-s,snnecks | Mee nie eee asais vere seh nolo: C22H31NO2.HCl. . . 
936 dl-Atrolactic acid..... dl-a-phenyllactic acid; CH3C(Ce6Hs)(OH)- 
dl-a-hydroxyhydratropic COOH 
acid; dl-atrolactinic acid 
937 | Atropamine. See A poatropine. 
938 | Atropic acid.......... a-phenylacrylic acid; a- CH2:C(CeHs)- 
methylene-a-toluic acid COOH 
939 | Atropine...........5.. dl-hyoscyamine; dl-daturine; | Ci;7He3NO3....... 
tropic acid tropine ester 
940)» | =——"eliloroautate, <.2cH ata ae cete totes t bee ate aatects Cy7HesNO3H.AuCls 
OAT - || = gullfate medias kiss:|' he ee 2 ee (C17HosNOs)2. 
HeSO4 
942)- |= valerate:.c.3 cicacoctetect:| te SENS Ee Se ern: Cy7H23NO3.CsHio- 
Oo.H20 
943 Atroscine. See 1-Scopolamine. 
944 | Aubepine. See Anisaldehyde. 
945 | Auramine (base)...... bis(p-dimethylaminopheny])- | [(CH3)2NCsH4]2C: 
methylenimine NH 
946 | ——, hydrochloride. See Auramine (dye). 
047° | =——, |N-methyleyiy yy) |e Rees ccedean tim een Colla 
948 | Auramine (dye) auramine (base) hydrochloride oe a 
949 | Aurin, Aurine......... rosolic acid; pararosolic acid. .| CigHisO3......... 
950 , hexamethoxy-. See Eupittone. 
950M| Axerophthol. See Vitamin A. 
951 Azelaic acid........... nonanedioic acid*; 1,7- COOH(CH2)7- 
heptanedicarboxylic acid COOH 
952 | ——, diethylester.......... ethyl azelate.......5....05. CHo[(CH2)3- 
COOC2Hs]2 
953 Azete, tetrahydro-. See Trimethylenimine. 
954 Azetidine. See Trimethylenimine. 
955 Azimethylene. See Methane, diazo-*. 
956 Azirine, dihydro-. See Ethylenimine. 
957 | Azoaniline. See Azobenzene, diamino-. 
958 | Azobenzene,.......... diphenyldiimide; azobenzide.| CeHsN:NCcHs.... 
959 | ——, p-acetamido-....| p-phenylazoacetanilide...... eal 
:NCsHs 
960 | ——, o-amino-........ o-phenylazoaniline; NH2CsHsN:NCeHs 





2-benzeneazoaniline 
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Mol. 
Wt. 


132.12 


133. 
133. 
133. 


10 
10 
10 


354. 
180. 


48 
15 
341.48 


377. 
166.17 


148. 
289. 


15 
36 
629. 
5.80 
409.51 


40 


267.36 


281.39 
321.85 
290.30 


188 22 


244 32 


182.22 


239.27 
197.23 


ORGANIC COMPOUNDS (Continued) 










928 


929 
930 
931 


932 
933 
934 


935 
936 


937 
938 
939 
940 
941 
942 
943 
945 


946 
947 


948 
949 


950 
950M 
951 


952 


953 
954 
955 
956 
957 
958 


Crystalline 
form, color 

and index of 
refraction 


Density 
g/mol 


col. rhomb., 
1.549, 1.583, 
1.625 

monocl. pr.... 


1.543+° 
4 


1.6632= 
12 


col. rhomb. 
leaf. 


need. f. al. or 
pet. eth. 

col. need. f. 
w., 1.505, 
1.645, 1.655 

col. varnish. . . 


1.6613—— 
12 


col. monocl... - 


col. rhomb. 
pr. or need. 

leaf. or glist. 
powd. 

col. need. or 
wh. er. powd. 

wh. crusts.... 





yel. leaf. f. al. 


yel. er. f. al... 


red rhomb. 


need. 





col. leaf. or 


need, 
1.430310.6 


or.-red 
monocl. leaf. 
































Melting Boiling Solubility in grams per 100 ml of 
point, °C | point, °C Water | Alcohol Ether, ete. 
236 d. cl.| 235d. 2.4625 | 0.000325) i. eth.; s. NHs 

tube (226) 86. 6100 
278-80cd. |e. | OPES | MOMIEPESI|I cupcene ooeene 

4.797 75% 
251 4 
26Q=7 laeaaall | Weer. 86. -t- 0.391, | i. i. eth.; s. dil. 
0.5425, HCl 
PAGS 
208. melita ates 587 1.7% 2.125 0.9525 eth.; s. 
chl., bz. 
133-5 d. 140 0.25 20 90%| 3.57 eth.; 5.9 
chl, v. sl. s. 
bz. 
fife a Cb Shot ae eae sl. s. v. 5. v.s. eth.; s. chl. 
OT ie aicccuscamr 6 Vv. Ss. Vv. 8. i. eth. 
4H20 90; | .-..--:-- sr PRS Ee RP etre: gen Baa 
anh. 93 
106-7 267 d. 0.1419 | s. s.eth., bz., chl., 
CSs, glac.ac.a. 
TH OOM oo saSaae a 0.11% | 68.5 5.6 eth.; 64 
subl. chl.; 3.7 glyc. 
135274 Se) ahAeHSe3 slinca mo Rae ENOA TEAL. tics ace 
PSSSE ISM ats ote.) - 260 27 0.05 eth.; 0.16 
anh chl.; s. glye. 
AD KomsTORIT on Ra TT v.s sl. s sl. s. eth. 
13¢donal ee eee. Ae, i. 7 96%| 2.3170 eth. 
130-3. sbini aeons. 3, y. sl. s. | v.s. V. 8. ac. & 
Lissa dhaiias Nw ate seen Ss. Ss. mdatasite «Sees 
ZO8=1Oids pana wea. J. 0.125 | s. s. eth., ac. a., 
alk.; sl. s. chl.; 
i. bz., CSa 
106.5 360 d.; 0,247, | v.s. 2.7 eth. 
22610 2.285 
Pe scaene ts i. 8. s. eth. 
151-314 
68 297.4 i. 8.516 s. eth.; 8.5779 
Igr.; 3.9510 
me. al. 








For explanations and abbreviations see beginning of table. 
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No. 


961 


963 
964 


966 


967 
968 


969 
970 
971 
972 


973 


984 


985 
986 
987 
988 
989 
990 


991 
992 


993 
994 
995 
996 


997 


Name 


PHYSICAL CONSTANTS OF 
EE 





Azobenzene,m-amino- 


——, P-AMING— 9.0... Ee 
——,, 4-amino-2,3’-dim 
——.,, 4-amino-3,4’-dim 
——.,, 4’-amino-2, 3’-di 
——,, 2, 2’-diamino-... 





, 2,4-diamino-. 
——,, 4,4’-diamino-.... 


——., diethoxy-. 
——., dihydroxy-. 
——.,, dimethyl. 
——., p-dimethyl- 
amino- 
——, 4,4’-diphenyl-. 
——., o-hydroxy- 
——., m-hydroxy- 
——,, p-hydroxy- 


, 2,4,3’-triamino-. 
Azobenzenedicarboxyli 
Azobenzil. 
o-Azobenzoic acid..... 





m-Azobenzoic acid.... 
p-Azobenzoic acid..... 


P.p’-Azobiphenyl...... 


Azodicarbonamide. ... 


p-Azodiphenyl. 
Azoformamide. 
Azoimide, phenyl-. 
Azole. 
1,1’-Azonaphthalene. . 


——,, 4-amino-. 
1,2’-Azonaphthalene. . 


2,2’-Azonaphthalene. . 
o-Azophenetole....... 


p-Azophenetole....... 


o-Azophenol.... 


m-Azophenol......... 














Mol. 
Synonyms Formula Wt. 
m-phenylazoaniline; NHeCsHiN:NCsHs| 197.23 
3-benzeneazoaniline 
p-phenylazoaniline; NHeCsHiN:NCsHs| 197.23 
4-benzeneazoaniline 
ethyl-. See m-Toluidine, 4-m|-tolylazo-. 
ethyl-. See o-Toluidine, 4-p-ilolylazo-. 
methyl-. See o-Toluidine, 4-|c-tolylazo-. 
2, 2’-azodianiline............ HeNCsHaN:NCe- | 212.25 
4. 2 
See Chrysoidine (base). 
4,4’-azodianiline............ TNE 212.25 
See o-Azophenetole. 
See Azophenol. 
See Azotoluene. 
N, N-dimethyl-p-phenylazo- | (CHs)2NCsHiN:- | 225.29 
aniline NCcHs 
See p,p’-A zobiphenyl. 
o-phenylazophenol.......... HOCsH:N:NCeHs | 198.22 
m-phenylazophenol.......... HOCsHiN:NCeHs | 198.22 
p-phenylazophenol.......... HOCsH:N:NCeHs | 198.22 
Shc tenopst Nea satcinioiers coieirelee NOsCsHsN:NCeHs} 227.22 
See m-Phenylenediamine, 4-(3|-aminophenylazo)-. 
c acid. See Azobenzoic acid. 
See Ozxazole, triphenyl-. 
0,0’-azobenzenedicarboxylic COOHCcH:N:N- | 270.24 
acid CsH:COOH 
m,m’-azobenzenedicarboxylic | COOHCsH:- 270.24 
aci N:NCsHsCOOH 
p,p’-azobenzenedicarboxylic | COOHCsH:- 270.24 
aci N:NCsHsCOOH 
4,4’-diphenylazobenzene; CsHsCsHiN:NCo- | 334.40 
p-azodipheny]; di-p-xenyl- H.CsHs 
diimide 
azoformamide................] NH2CON:- 116.08 
NCONH: 
See p,p’-Azobiphenyl. 
See Azodicarbonamide. 
See Benzene, triazo-. 
See Pyrrole. 
di-1-naphthyldiimide; CioH7N:NCioH7 282.33 
a, a’-azonaphthalene 
See 1-Naphthylamine, 4-(1-na|phthylazo)-. 
eaaehtart Gmepaiiyide- CioH7N:NCiHy...| 282.33 
imide 
di-8-naphthyldiimide........ CioHzN:NCioH;...| 282.33 
o,0’-azodiphenetole; (C2HsOCsHy)oNe. | 270.32 
o,o’-diethoxyazobenzene 
p,p’-azodiphenetole; (C2HsOCsH,)2N2. .| 270.32 
p,p’-diethoxyazobenzene 
0,0’-azodiphenol; 2,2’-di- HOCsHi- 214.22 
hydroxyazobenzene N:NCsH.OH 
m,n.'-azodiphenol; 3,3’-di- HOC;H.- 214.22 
hydroxyazobenzene N:NCsH,OH 
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ORGANIC COMPOUNDS (Continued) 























Crystalline Solubility in grams per 100 ml of 
form, color Density Melting Boiling DDR Sar ba 
No. ae eet 8/ml point, °C | point, “C | Water | Alcohol Ether, etc. 
GQGlea lor. need s..5 a. |e. «6 2 ore SO ulead ee s. s. eth., bz., chl. 
962 | yel. monocl...) ......... 126 (122-3)} >360 sl.s. h. | s. b. s. Bie bz., 
chl. 
963 
964 
965 
966) \iredsh, plifial 4.0... 134 ah abil bays ccxsgeter:. ke vy. sl. s. | 8. 8. eth.; vy. 8. 
or bz. acet. 
967 
968 | yel. need. f.al.| ......... A hae tee dln says ick sl. s. Ss. s.eth., bz., chl.; 
sl. s. lgr. 
969 
970 
971 
O72maityels leatet. all.|) act)... U7 (15) | dE ik Vaiss s. eth. conc. 
min. a. 
973 
974 | or. need. f.eth.| ......... [PORES (eC eee aae A sl. s. s. s. eth., alk. 
O7Dmalyels Drai. DZS || chose. ==> iE Sy aie ties ae 0.08 h. | s. s. eth. 
O7Gmah rhombss preata, |oee=0 3 ..s,0/0 152 (155-6) Zora" 0.00225 | v.s. v. s. eth. 
al. sl. d. 
Ome Oc; ered.« leafy eens... 1354 | Re eeRe |: tees vivislivs:| Gane. deste, 
or need. é 
978 
979 
980 
O8i ea ledka velo meed.. | icrtelseie/+.01s 7G: Rann WS RES y.sl.s. | Ss. y. s. eth.; i. bz. 
f. al. (237) 
O82 siiamors  powds |\tiaets-c..712 340 sl. s 0.2478 | sl. s. eth. 
or yel. need. 88% 
O8Sia | red. need). 2 ..4)|\ Ae-c.-..-- ca. 330 d y.sl.s. | v.sl.s. | v.sl.s. eth. 
0845 |or--red pl. £. | .5-h. 0 249-50) |i erect 1a i. s. eth. 
bz. 
OSpun |orered Cha. sera eicterstsieyste.<35 180.0. de Wacee- s. h. ie sl. s. eth.; d. h. 
HCl 
986 
987 
988 
989 
990 | redneed.f.ac. | ......... 190 subl. i sl. s. s. bz, aC. a, 
a. acet. 
991 
OOF NW braleatat.:AC.d.| ote ct arele\s« 136 a roe asersras Te s. s. bz. ac. 2, 
conc. H2SOx 
993 Fed. leat.h.,DZ5, |ipscjste n+ </0 208 subl. i sl. s. sl. s. eth., me. 
or chl. al.; s. bz., chl. 
O04re It red: pry fcalls rs} fend, - «=: 131 240 d. i s. s. eth. HCl 
O05 me ibyel. leaf soit ites ote1oic1e/=1- 160.2 d. i s. h. y. s. eth. 
996. | yel. leaf. f. bz. | ......... 172 subl. i 0.33 y. s. eth.; 1.67 
or al. bz.; s. conc. 
alk. 
OO7mn vel leat. f..due Poceelarst/<s1s YAU onaeonaic y.sl.s. | s. h. sl. s. eth.; s. h. 
alk. 


yel. leaf. f. dil. 
al. 





For explanations and abbreviations see beginning of table. 


667 


nee EEUU EEEEEEEEEEEEEEEEEEEEEEEEEEEEE 


PHYSICAL CONSTANTS OF 




















Mol. 
No. Name Synonyms Formula Wt. 
998 | p-Azophenol.......... p,p’-azodiphenol; 4,4’-di- HOCe¢Ha- 214,22 
hydroxyazobenzene N:NCsH,0H 
999 o-Azotoluene......... 2,2’-dimethylazobenzene; CH3CsHiN:NCo- | 210.27 
di-o-tolyldiimide sCHg 
1000 | m-Azotoluene........ 3,3’-dimethylazobenzene; CH3C6Ha- 210.27 
di-m-tolyldiimide N:NCeHaCHs 
1001 p-Azotoluene......... 4,4’-dimethylazobenzene; CH3C6Ha- 210.27 
di-p-tolyldiimide N:NCcHsCHs 
1002 | Azoxybenzene (ordinary) | azoxybenzide............... CoHs(NON)CcHs..| 198.22 
1003 Azoxybenzenedicarbox|ylic acid. See Azoxybenzoic alcid. 
1004 o-Azoxybenzoic acid . .| 0,0’-azoxydibenzoic acid; CoHsCOOH- 286.24 
azoxybenzene-2,2’-dicarbox- | (NON)CsHa- 
ylic acid COOH 
1005 | m-Azoxybenzoic acid. .| m,m’-azoxydibenzoic acid... .| CeHsCOOH- 286.24 
(NON) CeHa- 
COOH 
1006 | p-Azoxybenzoic acid . .| p,p’-azoxydibenzoic acid..... CeHaCOOH- 286.24 
(NON) CeHa- 
COOH 
1007 1,1’/-Azoxynaphthalene|} 1,1’-azoxydinaphthalene; CioH7(NON)Ci0H7 | 298.33 
a, a’-azoxynaphthalene 
1008 | 2,2’-Azoxynaphthalene] £, 6’-azoxynaphthalene...... CioH7(NON)Ci0H7 | 298.33 
1009 Baeyer’s acid, See Croceic acid. 
1010 | Baphiin...... Rid es skis | Ra hiusMmnmiees comets C12H1004 or Cos~ 218.20 
H200s (436.40) 
1011 Baptitoxine. See Cytisine. 
1012 Barbital,.............| 5,5-diethylbarbituric acid; NHCONHCOC- 184.19 
veronal; barbitone; malourea}. “-——————— 
(C2H5)2CO 
Me eee) 
1013 Barbituric acid....... malonylurea; pyrimidine- NHCONHCO- 128.09 
trione Do 
CH2CO 
pe ae 
1014 ——,, 5-amino-. See Uramil. 
1015 | ——, 5,5-diallyl-...... dial). phvathesccrrvGeuecttis fetase NHCONHCOC- 208.21 
(C3H5)2CO 
pee eS 
1016 | ——, 5,5-diethyl-. See Barbital. 
1017 | ——, 5,5-dipropyl-....| proponal; propytal.......... NHCONHOOC- PA) DA 
(C3H7)2CO 
a2 wel 
1018 | ——, 5-ethyl-5-iso- amdytalls fhwectes trey safe daeake NHCONHCOC- 226.27 
amyl- + es 
(C2Hs)(CsHi1)CO 
gets “1 Ea 4 
1019 | ——, B-ethyl-5-a- | oo. eee cece eee eee eee NHCONHCOC- 226.27 
methylbuty!- L_— 
(C2Hs)(CsH11)CO 
SS Sees) 
1020 ——, 5-ethyl-5-phenyl'-. See Phenobarbital. 
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i 


Crystalline 








Solubility in grams per 100 ml of 




















$ form, color Density Melting Boiling 
No. ag g/ral point, °C | point, “C | Water | Alcohol Ether, ete. 
998 | er.(+1H20)f.} ......... QAO Cnnlaineyn ress sl. 8. Vv. 8. vy. s. eth.;s. bz. 
dil. als; 
@ anh. grn. 
Lowy) des 
8 anh. dk. 
red powd. 
999 |‘red monocl, | ......... {ieee Ge areas | i 614.5 147.7185 eth.; 
pr. f. eth. s. bz. 
1000 | or.redrhomb. | ......... iy SL SA A tedened i y.8 y. 8. eth. 
cr. 
FOOTER tor. yels VPM Gildea TALON. «|, sclererrersie\o i 8. y.s. eth.;s. Igr. 
monocl. 
need. f. lgr. a 
1002 | yet. rhomb. 1.246— 36 d, i 17.5% | y.s. eth.; 
need. f. h. 43 Ipr. 
al., 1.664426 
1003 
1004. |) pa-yeltricl? |.3..... 250 d. d. i sl. s sl. s. eth. 
leaf. f. al. 
1005 | pa. yel. need. | ......... 345 d.(820)) “eenee...- i sl. s sl. s. eth. 
or leaf. , 

LOOGM Cle ALOK. oalais|| eects ase 240 d. d. j i. i. eth.; s. pyr. 
TOOT syoliareds <8) O Mbetd.c cis 127 RINT SHR, iy s. sl. s. eth.; 8. 
; rhomb. f. al. cone. H2S04 
1008 | yel.rhomb. | ......... 1G 728s 2 (RANI ok: i s. h. sl. s. eth.; 8. 

need. f. al. bz., chl. 
1009 
TO 1G) Neaite Et pne dl ila deere 7 dixhpanteky|| (Sere: : i iB s. eth. 
1011 
1012 | wh. cr. powd..| ......... 191) err ds rs 4 0.6970, | s, Vs eth Ss: 
83100 acet. _ alk., 
pet. eth., ac. 
a.; sl. s. chl. 
1013 | wh. rhomb. pr.| ......... 245 260 d. sl. s. sl. s s. eth. 
1014 
AGUS) foolhsc: Nias ie el heh. esan. L7OvMMIOM [Cae |. sl. 8. 8 s. eth. 
1016 
AOL WRCOl: Crete all) ck dnsicivr 145: oy |) cee 0.06c., | v.s V,..8: ethics es. 
1.4100 dil. alk. 
POLS MA] ICOM RE Rate AS oso: 3 2 ep UE Ao ae sl.s $ s. eth. 
FOU COL AEM AS oho eieio't 12826=190!\\ Cigehaek:.) sl. s. s. s. eth. 





1020 


For explanations and abbreviations see beginning of table. 
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No. Name Synonyms 
1021 Barbituric acid, 5-(2- | furfuralmalonylthiourea..... 
furfurylidene) -2-thio- 

1022 ——,, 5-hydroxy-. See Dialuric acid. 

1023 , 5-isonitroso-. See Violuric acid. 

1025 Bassorin.............- tragacanbhin 2 esletfaet-teleler 

1026 Bebeerine icteric custereei) Gaels oka ccmytie 

1027— ie hy drochloride).-.cj;4-ts| a-easeeilose eerie oa 

1028 | Behenic acid.......... docosanoic acid*; n-doeosoic 
acid 

1029° jixe—=——ethyliester... .<..c-teoll| tok henceeeser ae se sas oath 

1030 ===, methylester BY a eicce fungus ce Wee deine 

1031 Behenolic acid........ 13-docosynoie acid*......... 

1032 Belladonnineten sere cca) cee erecta eee 

1033 Benzaconine.......... benzoylaconine; napelline; 
picraconitine 

1033M| Benzal. See Benzylidene. 

1034 Benzalazine. See Benzaldehyde, azine. 

1035 | Benzal bromide. See Benzylidene bromide. 

1036 | Benzal chloride. See Benzylidene chloride. 

1037 | Benzaldehyde......... benzenecarbonal*........... 

1088, | ——-) azine.4..5.2-.... 000. benzalazine; benzylidene- 
azine; dibenzalhydrazine 

1039 | ——, cyanohydrin. See Mandelonitrile. 

1040 | ——, hydrazone............ benzalhydrazine; benzyl- 
idenehydrazine 

1041 | ——,e-,trans-, or anti-oxime | trans-benzaldoxime.......... 

1042 | ——, B-,cis-, or syn-oxime...| cis-benzaldoxime............ 

1043 | ——, phenylhydrazone...... benzalphenylhydrazine; ben- 
zylidenephenylhydrazine 

1044: | ——, 4-acetoxy-3-met|hoxy-. See Vanillin, acetate. 

1045 ——., o-amino-. See Anthranilaldehyde. 

1046 ——, m-amino-....... 

1047 ——,, p-amino-........ 

1048 | ——, o-chloro-........ 2-chlorobenzenecarbonal*. .. . 

1049 ——, m-chloro-....... 3-chlorobenzenecarbonal*. . . . 

1050 | ——, p-chloro-........ 4-chlorobenzenecarbonal*. . . . 

1051 ——, diacetyl-. See Benzal diacetate. 

1052 ——,, 2,4-dihydroxy-. See B-Resorcylaldehyde. 

1053 —., 3,4-dihydroxy-. See Pretocatechualdehyde. 

1054 | ——, 2,4-dimethoxy-. .| 2,4-dimethoxybenzenecar- 
bonal*; 6-resorcylaldehyde 
dimethy] ether 

1055 | ——, 3,4-dimethoxy-. | See Veratraldehyde. 

1056 | ——, p-dimethyl- 4-dimethylaminobenzene- 

amino- carbonal* 
1057 ——,, 2,4-dinitro-...... 2,4-dinitrobenzenecarbonal™*. . 

















Formula 


C4H30CH:- 


CCONHCSNHCO| — 
[ee Ae SS | 


CisH100s (?) 
CisHigNOz....... 


CisHigNO3-HCl... 
CH3(CH2)2»COOH 
CoyHas3COOCoHe.. . 
CoH43COOCHs. . . 
CH3(CH2)7C:- 
C(CH2)1CO0H 


CyHoaNOe....... 
CseHasNOwo....... 


CsH;CH:NN:- 
CHCsHs 


CeHsCH:NNHz2... 
CeHsCH:NOH.... 
CeHsCH:NOH.... 
CeHsCH:- 
NNHCcHs 

NIRCHLCHO. 
ClCsHaCHO} nee 
CICsH.CHO....... 
CICsH.CHO...... 


(CH30)2CsHsCHO 


(CH3)2NCsHsCHO 
(NOz)2C6HsCHO. . 


Mol. 
Wt. 





282.24 
297.34 


333.81 
340.58 
368 .63 
354.60 
336.54 


271.35 
601.68 


106.12 
208.25 


120.15 
121.13 
121.13 
196.24 


121.18 
121.18 


140.57 
140.57 
140.57 


166.17 


149.19 
196.12 
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ORGANIC COMPOUNDS (Continued) 


Crystalline 


Solubility in grams per 100 ml of 














For explanations and abbreviations see beginning of table. 
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form, color Density Melting Boiling 
No. | andindex of | g/ml | point, °C | point, °C | Water | Aleohol | Ether, ete. 

1021 IVelt HOGS a ford (ere abv «10 steel Mroumtaetelaiatstetsl| NeleleleYe\eie)>\« iw shberdefinetiedt.t cht 

1022 

1023 

1025 ale et BEE Written ccd | aon cone, sl. s i. s, alk.; d. h. a. 
mucilage 

1026 pitts (2), Ne ee 7) Ve ee Iara poke 0.016 ¢.| 20 s. eth., chl., a. 
pr, f. me. al., 
[a]-298°D 

1027 | hyg. need. or | ......... 250-60 diacrarchinccr 8. Bie | besceteprat Reiner 
sc. 

{OZR alincols need sc sa|| era ele. -t 80.7 (84) | 306% 0.10c. | 0.1017 | 1.9216 eth. 

1029 peed ENB aes oat ena 54-4..5 280-15 i. 8. s. eth. 

NE) | CGA oaaapenrscoo| | seoee amen 544.5 224-515 te Ss. s. eth. 

1031 bol. mecdsf- alas limerelacter-scis 57, Deteg ala | asd: fae. 4 Le v. 5. v.s. eth.; s. chl. 

(ig) |MehaGiwseectihe oo)| Gceronpoe |lProcsuosod |eo2sobodd: v.sl.s. | Vv. 8. v.s. eth.; s. chl. 

1033 Ate oboe otor|} oad bUCOD TIO eka ll eercrerceciciote || ekesotre loa ltegeretateceyl | Masteinve <cierg 

1033M 

1034 

1035 

1036 

1037 | col. liq., 1.0504 | -26; 179.5; 0.33 | « eth., fixed 

1.5462017-6 fra56 | 112.5-13100| and vol. oils 

1038 | Ing. yel. lust. | ......... 93 d. ae v.s.h. | v. s. eth; s. 
pr. chl., bz. 

1039 

1040 | col. leaf. or lig.} ......... 16 1404 d. s. d. a., alk. 

1041 cal. leaf, ; 1.111=* | 35 200, 1340 | sls. | v.s. | vs. eth. bz. 

A Hae: 

1042 pole oem. of rytene 130ry pn andian eee est s. h. 15.5%, be eth.; sl. s. 
ab. or ne 53.67 Ze 

1043 eee a Raa Gt ie anc a. Seen Meee s. h. sl. s. eth.;s. bz. 
monocl. pr. 

1044 

1045 |. 

1046 | insolution only 

1047") pliorleafsf.ow.|s..2.-. 2 TAAL fae eer. Ve 8le,8eu|)8> s. eth: 

1048 lids seat " 1.252% | 11 (8-9) | 20878 ss. |v.s. | v-8.ethss. bz. 

1049 Na. oe I a 2 1 2497-2 17-8 5008 sl. s V. Ss. vy. 8. eth.;s. bz. 

1050 | leaf., 1.19674 47.5 214 sl. s. Vv. 8. y. s. eth.; s. 
1.555259 s (144-4. 5100) C82, ac. a., bz. 

1051 

1052 

1053 

1054 | need. f. dil. al] ......... 69-70 16510 is v.38. v. s. eth. 

1055 

1056"! leafsts wivierel ae. ocak 74 176-717 sl. s. s. 8. ie ac. a 

ord. org. solv. 
1057. | pa.yel.cr.f.al.| .....:... 72 190-21010-20] sl. s. Y. 8. yv.s. eth.;s. bz. 








PHYSICAL CONSTANTS OF 























Mol. 
No. Name Synonyms Formula Wt. 

1058 | Benzaldehyde, 2,6- 2,6-dinitrobenzenecarbonal*. .| (NO2)2CesHsCHO..| 186.12 

dinitro- 

1059 ——., 4-ethoxy-3- vanillin ethyl ether; proto- C2Hs0(CH30)- 180.20 

methoxy- catechualdehyde 4-ethyl- CeHsCHO 
3-methyl ether 

1060 ——., o-hydroxy-. See Salicylaldehyde. 

LOG LR = — ir -y dt Oxyene ty sale ce ao ociaes HOCsHsCHO..... 122.12 

1062 Ss P=HY OTOXY mare a Pe ose ore een HOCsHiCHO..... 122.12 

1063 ——., 4-hydroxy-3-met|hoxy-. See Vanillin. 

1064 ——.,, p-isopropyl-. See Cumaldehyde. 

1065 ——., o-methoxy-...... salicylaldehyde methyl ether; } CHs0CsHsCHO...| 136.14 

2 o-anisaldehyde 

1066 | ——, p-methoxy-. See Anisaldehyde. 

1067 ——, methyl-. See Tolualdehyde. 

1068 ——.,, 3,4-methylenedio|xy-. See Piperonal. 

1069 Sea a AEN T ER OOH IE My Ed Nites ai st ncaa ra erase atkopucincwin tats aaroals NOeCeHiCHO....| 151.12 

TKD) SS areget nla G65. ob cciall Saas aoocuganaoadewer eeuaee NOeCeHsCHO....| 151.12 

1071 SP thagi. oo Gono ol |) PERE Dee tacosooce soon caos NOsCsHi:CHO....| 151.12 

10725) ===. 2°4-6-trinitro= .47.|\ 4. saeon eae ko Ne anon (NOs)sCsH2CHO. .} 241.12 

1073 , trithio-. See s-Trithiane, triphenyl-. 

1074 o-Benzaldehydesulfoni|c acid. See Benzenesulfonic a|cid,o-formyl-. 

1075 | Benzal diacetate...... benzylidene diacetate; di- CeHsCH- 208.21 
acetylbenzaldehyde; a, a- (OOCCHs)2 
diacetoxytoluene 

1075M| Benzaldoxime. See Benzaldehyde, oxime. 

1076 Benzaldoximecarboxylijc anhydride. See 2,3,1-Ben|zoraz-1-one. 

1076M| Benzal fluoride........ a,a-difluorotoluene; ben- CsHsCHF2....... 128.12 
zylidene fluoride : 

1077 | Benzalimine, N-ethyl-.} See Ethylamine, N-Benzylidene. 

1078 | Benzamarone......... 1,2,3,4,5-pentaphenyl-1, 5- | CsH;CH[CH- 480.58 
pentanedione (one form); |(CsHs)COCsHs]2 
a, a’-benzalbisdesoxyben- 
zoin 

1079 | Benzamide............ benzenecarbonamide; ben- | CsHsCONHb...... 121.13 
zoic amide 

1080)" | === Woximelye cee oe benzamidoxime; benzenyl- CsHsC(:NOH)NHp] 136.15 
aminoxide 

1081 5 mA LTRETE Om eto rey ct taal tN eteiase 21 jar hig sines c's ayor cigs sane NH2CsHiCONHe..| 136.15 

1082; 9} ===) AMANO = ose alse aide ers sicde sae. NH2CsHaCONHy..| 136.15 

1083: )) (=== p= AIM n Omran ens Merrett relates NH2CeHsCONH2..| 136.15 

1084 | ——, o-chioro-........ 2-chlorobenzenecarbonamide* | ClCsHsCONHb....| 155.58 

1085 ——, m-chloro-....... 3-chlorobenzenecarbonamide* | ClCsHsCONHo....| 155.58 

1086 || ——, p-chloro-......+- 4-chlorobenzenecarbonamide* | ClCsHsCONHb....| 155.58 

1087 ———, o-hydroxy-. See Salicylamide. 

1088 58) ,-===$. m-hydroxyeree bal) hate dloscamicinndGotesincs« HOCsHiCONHS,, .} 137.13 

1089 2} _p-hy droxy=Geee Pol Pine eke secncn ideas onset HOCsHiCONH2.. .} 137.13 

1089M| ——, p-methoxy-. See Anisamide, 
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ORGANIC COMPOUNDS (Continued) 




















Crystalline Solubility i 0 
i form, color Density Melting Boiling EAL a NASD 
No! Rae ¢/ml point, °C | point, “C | Water | Alcohol Ether, etc. 
1058 Heatot! dil ac: if oa-ke ee BIRT wel.” ere: s. h. s. s. eth., bz., ac. 
a. a., chL; sl. s. 
C8s, lgr. 
1059)"} monocl./pr >.< 3] <s.....-. 64-5 (73-4)} subl. sl.s. h. | sls. s. eth. 
1060 
1062" =) ‘colltneed tf. We|is........ 106 (101-3)| 240 Dihehes A Re s, eth.; 6.315! 
bz. 
1062 col. need. f. w. 1.129>=* 116 subl. 1.38305] v.s. vy. s. eth.; 
5 3.68% bz. 
1063 
1064 “A 
1065 Die oo Ouest leke a 35 243 is s. y. s. eth. 
1066 | 
1067 
1068 : 
1069 | yel. need. f.w.} ......... a4; 156 0.2375, | v.s. y. s. eth.;s. bz. 
B37.9 1.5310 
1070. | ilt-'yeloneed. fa |/2. <2. =... 58 16428 0.1675, | s. y.s. eth.; s. chl. 
Ww. ‘ 1.95112 
1071 | col. pr. f. w...| 1.496— 106.5 subl. 0.979% | v.s. sl. s. eth.; 
5.018 bz. 
ive |) sel epieilea (eet odes Seneon 1G ea Roccceret 6 it 8. s. eth. 
1073 
1074 
OSs. lh enone a i= 44-6 220; 154% | ...... 8. s. eth. 
1975M 
1076 
1076M| col. liq....... 318696194) regains 132 L See mas! 25. O35, 
1077 
TOTS) Wicols cr. Atcera ete och oo ciee 17-8 Wh cle sert 0.63 h. | sls. 1.612 bz. 
1079 | col. monocl....} 1.341+ | 130 (125-6)| 290 0.58, | 17% | v.s.eth. 
‘ 1.35% 
1080 | monocl. pr. f.|.......... TO-BOMee qluerrmmtsds sl. s.¢. | Vv. 8. vy. s. eth; s. 
w. be: Dgz.cieele 
TORT i leatstes chil enemy Water vetee se. a 300 d. 5), v.38. ty x eth., bz. 
: 108) 
TOSS byelemecds© Ml cca neu 113-4 anh.;| d. 300; sl. s. Ss. s. eth.; sl. s. ¢. 
(+1H20) f. +H20 79 ~H:0, chl., ¢. bz 
W. 100-20 
1083 | hyelerpmmer ced mutourette 183i(anhs)3 | .-seeder: s sl. s. Ss. sl. s. eth. 
1084 | Ing. thomb. | 1.347" 142; (189) in| (eset sly ss. | | yaseenal vesneth: 
pee Ww ’ 
1085 Ges eneeiedl Mines Bab acc 13425) smilies Seris:< sl.s. V. S. s. eth. 
1086 nied) f seth) Mee As usenet L7OK (470) Sh yeeeeeen. 1. vy. sl. s. | v.s. y. s. eth. 
1087 
1088, *i\col. leaf..f. wo.) . -yaehiaee A705 sel eee S sl. s. ¢.,| V-S. v. s. eth. i. 
s. h. chl., CS2 
HOSO eeleneed. fa Wie ace | yam seeeliye 162 anh. -H,0, 100 | sl. s. v.58. sl._s. eth; /1. 
chl., CS2 


1089M 
For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
1090 Benzamide, o, m or p-|methyl-. See Toluamide. 
1091 ODL OS ie ais vise Mell dos cto cicltseronieear ee hee Roe NO2CsHiCONHz. .| 166.13 
OEY WS yesr whe KOS. 5 5b 5560) cuacccoosscuodaomaonensdec NO2CsHiCONHe. .| 166.13 
1093 =; P-NitlOs. ice ceil ee iad cee cnn NO2CsHiCONHz2. .| 166.13 
1094 , N-phenyl-. See Benzanilide. 
1095 Benzamidine.......... benzenecarbonamidine*; CsHsC(:NH)NHz..| 120.15 
benzenylamidine 
1096 | ——, N-1-naphthyl-...} benzenylnaphthylamidine. .. . ses ALY 246.30 
10H7 
1097 Benzamidoxime. See Benzamide, oxime. 
1098 Benzamine. See B-Eucaine. 
1099 Benzanalgen. See Analgen. 
1100 | Benzanilide........... N-phenylbenzamide; CeHsCONHCcHs. .| 197.23 
N-benzoylaniline 
LOOM p-AminOmn neil! eee ins cece p-H2NCeHe- 212.24 
CONHCcHs 
1101 ==, O=RItrO=eiee tact 2. cease xia eee oa sive es NOoCeHa- 242.23 
CONHCcHs 
1102 ===), =I CL O=MM S = heel cas cone b ote nce aubieains. Bee GREE: 242 23 
2 
1103 Seep ETI CL Ome as. ere eee erect heise eae NO2CsHa- 242.23 
CONHCsHs 
EOS Ss ary! “nF Gr Oss, si sates ea ere eee oie a NEC 242.23 
105% |p——— =n 168 Os). .555 oyoerl ates aie oa ike NOsCsHsCONHCe-| 242.23 
5 
11069 | ——==, pienitros- Ae) esl creee eee ere n eee oe nee ea ACE 242.23 
2 
1107 See CII Oa ra ceaicnc atte matter eer ia ei eee: CeHsCSNHCcHs. .| 213.29 
1108 , 3,4,5-trihydroxy-.| See Gallanilide. 
1109 Benzaurin............ p,p’-dihydroxytriphenyl- CeHs(CeHsOH)2 292.32 
carbinol or 
CsHs(OHCsHy)- —_|{274.30) 
C:CeH4:0 
1110 Benzazide. See Benzoyl azide. 
1111 1-Benzazine. See Quinoline. 
1112 2-Benzarzine. See Isoquinoline. 
1113 Benzene*............. benzol; benzole; phene*.... . Cele... nesiaxaccne 78.11 
1114. | ——, hexabromide. See Cyclohexane, 1,2,3,4,5,6-he|xabromo-*. 
1115 | ——, hexachloride. See Cyclohexane, 1,2,3,4,5,6-he|xachloro-*, 
1116 | ——, acetyl-. See Acetophenone. 
1117 | ——, acetylenyl-. See Benzene, ethynyl-. 
1118 | ——, 1-allyl-3,4-methy|lenedioxy-. See Sa/role. 
1119 ——, amino-. See Aniline. 
1120 | ——, aminodimethyla |mino-. See Phenylenediamin|e,N, N-dimethyl-. 
1121 | ——, amoxy-. See Ether, amyl phenyl. 
1122 | ——,amyl-........... l-phenylpentane............ CcHs(CH2)sCHs...| 148.24 
1123 , sec-n-amyl-. See Benzene, (a-methylbutyl)-. 
1124 , tert-amyl-....... 2-methyl-2-phenylbutane. ...| CcsHsC(CHs)2CoHs | 148.24 
1125 ——,, l-amy]l-2,4-dihyd|roxy-. See Resorcinol, 4-amyll-. 
1126 ——,, anilino-. See Diphenylamine*. 
1127 ——, azimino-. See 1,2,3-Benzotriazole. 
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Crystalline : : = Solubility in grams per 100 ml of 
form, color Density Melting Boiling 
Nor ene ae f @/ml point, “C | point, °C Water | Alcohol | Ether, etc. 

1090 Py 

1091 | need. f. dil. al. 1.462—— 176.6 317 s. h. 8. s. eth. 

1092) |ityel/:monoel.. |ise2 05.50. 142.7 315 s. h. 8. 8. eth. 
need. f. w. 

POO3) sieneed) fo Wi scr.) vecatcees 2014 yaa leet eras v.sl.s. | s. s. eth. 

1094 

MOOS mn ECO Chee i... |(Newibecane 80 d. 8 Vv. 8, sl. s. eth. 

AOOGMN EDL. fal. ce ee ea ieee ste Severs 4 Nghia eerie scons i Eb s. eth. 

1097 

1098 P. 

1099 ; 

1100 col. leaf. f. al. . 1.321— 161 117-90 y.sl.s. | 3.1680 | sl. s. eth 

(GON) Go RiGee 52 o|) coeseseas 135=6. 0.) beCRS aie Sete fru Pe econodc ono pots 

A71010 9 |; whs need. fal; | .......... 155 eas | eee vy. sl.s. | v.8 sl. s. eth. 

1102) || yel: need: fi.al.| 2.......... O48 al eee sl.s. h. | s y. 8. eth. 

(03po| leaf. f..w.onali|¥e.... 153-4 subl. y. sl. s.| 8 s. eth., bz. 

c. 

1104 | leaf. f.amylal.| ......... 15% cee wai REP ee 1 sl. s. v. 8. chl. 

ATO al pleat. f.vethiers tae ceo ee. D101. leer v.sl.s.| 8 s. eth. 

ULOGE |leyel.meed yo 526| Pace. ne LOO, Sean ee h4. ab sl. Sih. | sce: sete 

AO Tad eyelsprsttall,t2|aee ers. 100-2 d. i 8. v. s. eth 

1108 

1109 | brickred powd.] ......... 100; pasar baeeneae..2. y.sl.s. | s x eth.; sl. s. h. 

Z. 

1110 

i1il 

1112 

1113 | col. rhomb. pr.| 0.879420 5.51; 80 .093-.094| 0.08222 | 2 o eth. ac. a., 
or inflam. 5 .48-.49 acet., tol.; s. 
iq.; chl. 
1.5014220 

1114 

1115 

1116 

1117 

1118 

1119 

1120 

1121 { a 

1122 | col. lig., 0.860— -78 25 202.1 i. s. so eth. 
1.475115 s 

1123 

1124 liq., OPS 7361e oil: tererieieris 189-91 rb °o © eth. 
1.491545 

1125 

1126 

1127 





For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 

1128 Benzene, benzoyl-. See Benzophenone. 

1229 , benzyl-. s See Methane, diphenyl-. 

1130 | ——, 1-benzyl-4-etnyl-} p-ethyldiphenylmethane..... CsHsCHoCcsHsCoHs} 196.28 

1130M| ——, 1-benzyloxy-2-me|thoxy-4-propenyl-. See Is|oeugenol,benzyl ether. 

1131 ——, benzylphenyl-. See Biphenyl, benzyl-. 

1132 | ——, bromo-*......... phenyl bromide............. CoH: Britany 157.02 

1133 | ——, 1-bromo-4-(4-bro|mophenoxy)-. See Ether, bi|s-p-bromophenyl. 

1134 ——,, 1-bromo-3- m-bromochlorobenzene...... Br@sHicly geen 191.47 
chloro-* 

1135 ——, 1-bromo-4- p-bromochlorobenzene...... . Br@skzClaeeneee 191.47 
chloro-* 

1136 | ——, (e-bromoethyl-) .| 1-bromo-1-phenylethane..... CH3CHBrCeHs....| 185.07 

1137 ===, Il-bromo=4-)) 9 | Sassanid odentat etek onsale Br@gtiaile james 175.01 
fluoro-* 

41138. | ——, 1-bromo-2-iodo-*| ................22. eee Br@ghal eee 282.938 

1139 | ——, 1-bromo-3-iodo-*| ............ 0.00.0 eee Br@pHule eee 282.93 

1140 | ——, 1-bromo-4-iodo-*| 2... ....... 0... cece eee Br@gHial eects 282.93 

1141 ==s, l-bromo-225 yO | ws choked. nce s Sat se nenen BrCeH4NOz....... 202.02 
nitro-* 

1142 ===, Debromo-3- |. ccc eee ees wien BrCsHsNOz....-.. 202 .02 
nitro-* 

1143 S53 Le bromo-4ay Wy icteric bale ko. 8 eeacursens BrCsHsNOQo....... 202.02 
nitro-* 

1144 ——., (f-bromovinyl)-. | See Styrene, B-bromo-. 

1145 ——.,, butoxy-*. See Ether, butyl phenyl. 

1146 ——, butyle... 2.2.0.5. 1-phenylbutane............. prt 134.21 

3 

1147. | ——, sec-butyl-....... 2-phenylbutane............. CeHsCH(CHs)CsHs| 134.21 

1148 ——,, tert-butyl-...... 2-methyl-2-phenylpropane. ..| CsHsC(CHs3)3..... 134.21 

1149 ——.,, 1-tert-butyl-3,5- | musk xylene............... (NO2)sCeC(CHs)s- | 297.27 
dimethyli-2,4,6- (CHs)2 
trinitro- 

1150 | ——, butylmethyl-. See Toluene, butyl-. 

1151 | ——, 1-butynyl- 1-phenyl-1-butyne; ethyl- CsHsC: CCH2CH3.| 130.18 

phenylacetylene 

1151H | ——, butyryl-. See Butyrophenone. 

1152 , chloro-*......... phenyl chloride CeHsCl 112.56 

1153 | ——, 1-chloro-2,4- 4-chloro-1,3-dinitrobenzene...| (NO2)2C6H3Cl..... 202.56 
dinitro-* 

1154 ——, 1-chloro-3,5- 5-chloro-1,3-dinitrobenzene. ..| (NO2)2CeHsCl..... 202.56 
dinitro-* 

1055 7 |) ———p2=chaloran1 53) 00 | acterctereressteleleintere’vioicie: + b1s'=cfuinl= (NOe)2CsH3Cl.... . 202.56 
dinitro-* 

1156) || == — nS -chiloro-=12-) aii se satiate ie -e (NOo)2CeH3Cl..... 202.56 

‘ dinitro-* 

1157 | == 4-chloro=1,28 fb )) | -Rireisine 20 cena ele inieie nies viele (NOv)2CeHsCl. .... 202.56 
dinitro-* 

1957M) ———--F =chiloro-4=) Pe) eee nci sere ie misleieitielel= clare Cl@cHiby sens 130.55 
fluoro-* 

1158 Se fe chloro=4-100 OF tee etree tere 238 .47 
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Crystalline Solubility in 100 ml of 
. Lome le Peay Melting Boiling pear ear se Wear eS 
210; Stipa g/ point, °C | point, °C Water | Alcohol Ether, ete. 
1128 
1129 
pant hia pa Meee O.. 98542." ol! ewer 2O4Y5 as VE lite siente 8. s. eth., chl. 
1 
1131 
1132 col. oily Ha 1 4991— -30.6 155-6 0.044689] 10.425 | 71.3 eth.;s. bz. 
1133 m 
R535 | Re 1 6302—- -21.2 196 i. v. s. v. s. eth. 
1135 | col. hosths CELI Salient 67.4 196.3 i. s. s. eth. 
monocl. pr. 
HISOR) plist sarc ts 1. B1082> Ah fre 5 rs 200-10 d.; | i. s. s. eth. 
105-739 
1137 | col. liq... 1.59315 -17.4 151.6 i. 8. s. eth. 
1.5310 3 
1138 | col. liq 2.257— 2a sbi i. y.sl.s.| v.sl.s.ac.a. 
124-71") 
1139 coliouly lige d|pakis «as «a -9.3 252754 i. v.sl.s. | v. sl. s. ac. a. 
1140 | col. need. or pl.| ......... 92 251.5754 i. sl. s. s. eth. 
1141 | pa. yel. cr. f. al. 1.6245" 42 (36-9) | 261 i. v.38. s. eth., bz. 
1142 | rhomb. er., 1.7036" | 56 256.5 y.sl.s. | s. s. eth., bz. 
1.5979 
1143 | col. rhomb. pr.| 1.934-* | 127 256 i. 1.38 c. | s. eth., bz. 
1144 
1145 
1146 col. ha. 0.862 -81.2 180 (181-3)| i. 0 © eth. 
1.494 
1147 col. liq. 0.8634-* -82.7 173.5 i, c) © eth. 
1.4894 
1148 | col. liq., 0.8672 | -58.1 168.7 i. v.s. | v.s.eth. 
1.496020 
ESRI ok inl ELIE sd sie gotect VS iby dork taasreness. i. sl. s. s. eth. 
1150 
BUDE Bagel tats e cana a's R922 Tl eet cca 203 1 Ss. s. eth. 
1151H a 
1152 | col. lig. 1.1066 45, frz.-55| 132 0.048839} co C-) Da s. chl., 
1.52479 2, bz. 
1153 | yel. rhomb. f. | a1.6972; | @ 53.4 315 i 8. s. eth. 
eth a 6s02° as 
-680— ¥ 
1154 | col. need. f. al.| ....... $ 55 (59) yolat. in ie 8. s. eth. 
steam 
1155 | yel. need. f. al.) 1.686716-5 | 87 315 i. Y. 8. s. eth. 
ISON MEPL sie Cbs Alc aa] ede cerca 8:(865 6) saeh lincte arte ob 1 8. s. eth. 
1157 | yel. monocl. eel .697—; 36.3; 315d i. s. v. s. eth. sg. 
rhomb. f. eth. ag Bates bz., CSe 
B1.6867—- 78.8 
62) 
1157M} col. liq., 3 joe -27.7 130.1 i. 8. s. eth. 
1.4990: 
T1p8 > iP-col, leafs fialsnsy. oa... 57 226-7 i. Sraemee Eat re cistelausieh Gutterrss te 
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PHYSICAL CONSTANTS OF 
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Mol. 
No. Name Synonyms Formula Wt. 
1159 Benzene, chloromerculri-. See Mercury chloride, phen|yl-*. 
1160 | ——, 1-chloro-2- o-chloronitrobenzene........ ClCsHsNOz...... 157.56 
nitro-* 
1161 ——., 1-chloro-3- m-chloronitrobenzene........ ClCsH«NOz....... 157.56 
nitro-* 
1162 ——.,, 1-chloro-4- p-chloronitrobenzene........ ClCsHsNOs.....-- 157.56 
nitro-* 
1163 —=—— t=-chloro-2545=] || Suieeemices nce escaestyemie (NO2)3CeHeCl.... - 247 56 
trinitro-* 
1164 | ——, 1-chloro-2,4,6-tri|nitro-*. See Picryl chloride. 
1165 ——, 2-chloro-1,3,5-tri|nitro-*. See Picryl chloride. 
1166 , cyclohexyi-. See Cycloherane, phenyl-. 
1167 | ——, 1,4-diacetamido-.| See o-Phenylenediamine, N, N’|-diacetyl-. 
1168 | ——, diamino-. See Phenylenediamine. 
1169 | ——, diazoamino-. See Diazoaminobenzene. 
1170 | ——, 1,2-dibromo-* o-dibromobenzene........--- CoHaBrey, eens 235 .92 
1171. | ——, 1,3-dibromo-*. ..| m-dibromobenzene........-. CeHuBro: een ten) 280n02 
1172 — , 1,4-dibromo-*...| p-dibromobenzene.......... CeHaBre,}. 5 =. 235 .92 
1173 ——, 1,2-dibutoxy-*...| pyrocatechol dibutyl ether. .. eae 222.32 
th) Pie a 
1173M| ——, 1,4-di-tert-butyl-| ................---+--++- CsHs[C(CHs)s]o(p) | 190.32 
1174 ——, 1,2-dichloro-*....| o-dichlorobenzene..........- CeHiCle. ie a.ce. 147.01 
1175 ——, 1,3-dichloro-* ...| m-dichlorobenzene........-. CeHuCle. 2 eee ae 147.01 
1176 | ——, 1,4-dichloro-* ...| pdichlorobenzene........... CoHiClhesateewea 147.01 
1177 ——, 1,3-dicyano-. See Isophthalonitrile. 
1178 ——, 1,2-diethoxy-*...| pyrocatechol diethyl ether; | CsHs(OC2Hs)o....| 166.21 
catechol diethyl ether 
1179 ——, 1,3-diethoxy-*. ..| resorcinol diethyl ether...... CeH4(OCeHs)2....| 166.21 
1180 ——, 1,4-diethoxy-*...| hydroquinone diethyl ether ..| CeHi(OC2Hs)2....| 166.21 
1181 — , 1,2-diethyl-*..... o-diethylbenzene .......... CeH4(CoHs)2...... 134.21 
1182 | ——, 1,3-diethyl-*..... m-diethylbenzene........... CeHa(C2Hs)2...... 134.21 
1183 ——, 1,4-diethyl-*..... p-diethylbenzene..........-- CeHa(C2Hs)o.....- 134.21 
1184 | ——, (diethylamino)mlethyl-. See Toluidine, N, N-|diethyl-. 
1185 ——, 1,3-diethyl-5-met|hyl-*. See Toluene, 3,5-diethyl|-. 
1186 | ——, dihydro-. See Cyclohexadiene.* 
1187 ——, 1,2-dihydroxy-. See Pyrocatechol. 
1188 ——, 1,3-dihydroxy-. See Resorcinol. 
1189 ——, 1,4-dihydroxy-. See Hydroquinone. 
1190 ——,, 1,2-diiodo-*..... o-diiodobenzene...........-- CeHalonaceene eee 329.93 
1191 11 3=d1i0dO- tare: m-diiodobenzene..........-. GeHale.3.2 cee 329.93 
1192 ——, 1,4-diiodo-*..... p-diiodobenzene........-.-- CeHiale: «cee 329.93 
1193 ——.,, 1,3-diisoamoxy- .| resorcinol diisoamy] ether... . Berean 250.37 
/X13)2}2 
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Crystalline Solubility i 100 ml of 
<: tee ae Density Se Boiling ALE at aay 
a0 er cares e/m point, point, °C Water | Alcohol Ether, ete. 

1159 
1160 | monocl. need. .| 1.368"; | 32.5 245.7 i. 8. s. eth., bz. 
1.305=° 
4 
1161 | pa. yel. 1.534 | unst, 23.7;] 235-6 i. v.s.h. | s. eth., bz., ac. 

Oi pr. ns 44.4 a., chl., CS2 

wal. 

1162 | monocl. pr.... 1.520° 83.5 242 1 s. s. eth., CSe 
MAGS © | yelecrii- aleaelis snes ss 11 Geer | Eerste co: i. y.s. h. | s. h. bz. 
1164 

1165 

1166 

1167 

1168 

1169 = 20.5 

1170 Snes - 1.9557—— ie ee 221 (224) | i. 8. co eth. 

* -' TZ. 

171 | ool, lig. 1.9523--**| -6.9 219.5 (217)| i. s. s. eth, 
1172 | col. monocl. f. | 2.261; | 86.9 218-19 i. 10% | 7125 eth.; 
al, AlST{25ees |e = 90CS2; s. 
liq. 1.84189 acet., Igr. 
iuWvR> ||| Tee ACeGipes ql) cavoepoaem lmecaocnoce etree Ol EE Aor iocoloowl| mmmmssobcocs 
IWIN) ANeKeagoneec|| codecs. 75 236.5 i V.s s. eth 
1174 SEE 1.3048— -17.5 180-3 0.01455] s. s. eth. 
1.551 
1175 cal, lig. “ 1.288 | -24.8 172 0.012375] s s. eth., bz 
1.545707- 
1176 | monoel. If. f. 1.45812~*| 53 173.4 0.007925] sl. s. c.,|v. s. eth.; s. bz., 
rs al., 1.5210480-8 . y.s.h.| chl., CSe 

11 
1178 Crs f..peb:. eth: |) ons acre 7 Oe || See eee. b accel | cc buloa | Semoniog Sap oco. 
1179 Lea C ORR OnBO A | Meta Onc 3a 12.4 234-5 1 S. s. eth. 
1190" |) leaf st a 71-2 Dabs Do Peebles V.s. y. s. eth., chl. 
1181 | col. liq....... 0.8662 | <-20 184.0-4.5 | i. . s. eth. 
1182, | col. liq... 0.8602-° | <-20 181-2 i. 8. s. eth. 

1.49552 
1183 col, lige 0.8675~*; | -35 182-3 i. 8. s. eth. 

i: 

.865=" 

1184 ‘ 
1185 
1186 
1187 
1188 
1189 
1190 mae Por scans a fra 286-7 venslss0|at vy. s. eth. 

pr. f. lgr. : 

1191 dees sn Le a Ue Beoses mic 284.8 i. s. s. eth., chl. 
al.—eth. 

1192 | rhomb. If. f. al. 129.4 285, subl. | i s y. s. eth 

1193 Pee Wisc SR Uf Ore ss |e kOe Ae occn ule vos on c. | noomeds OOO Ob 





PHYSICAL CONSTANTS OF 



































Mol. 
No. Name Synonyms Formula Wt. 
1194 Benzene, 1,2-dimethox|y-*. See Veratrole. 
1195 , 1,3-dimethoxy-*.| resorcinol dimethyl ether. ...| CsH:(OCHs)»..... 138.16 
1196 | ——,, 1,4-dimethoxy-*.| hydroquinone dimethyl ether.| CeHi(OCHs)s..... 138.16 
1197 ——,, 1,2-dimethyl-*. See o- Xylene. 
1198 ——., 1,3-dimethyl-*. See m-X ylene. 
1199 ——,, 1,4-dimethyi-*. See p-Xylene. 
1200 ——.,, 1,2-dinitro-*.....| o-dinitrobenzene............ CeHa(NOo)o....... 168.11 
1201 —., 1,3-dinitro-*..... m-dinitrobenzene........... CeHa(NOe2)2....... 168.11 
1202 ——,, 1,4-dinitro-*..... p-dinitrobenzene............ CeHa(NOo)e....... 168.11 
1203 | ——, 1,3-diphenyl- m-phenylbiphenyl; (CeHs)2CeHa...... 230.29 
m-terphenyl 
1204 ——,, 1,4-diphenyl-. See Terphenyl. 
1205 ——., 1,2-dipropoxy-* pyrocatechol dipropyl ether . OCR 194.27 
/413)2 
1206 | ——, 1,3-dipropoxy-*..| resorcinol dipropyl ether... . nate: 194.27 
3)2 
1207 , ethenoxy-*, See Ether, phenyl vinyl. 
1208 , ethoxy-*, See Phenetole. 
1209 ——., 1-ethoxy-2-meth|oxy-4-propenyl-. See Jsoe|ugenol, ethyl ether. 

1210 SIO ULY Laser micah it phenylethane.............. CoHsCoHs........ 106.16 
1211 ———— #1 -ethvl-4-iso0= 28 | a. ysnceeiien ces. ee CoHsCeHaCHe- 162.27 
butyl- CH(CHs)2 
1212 5 Me eKA ESI rOS WS ope beeboaunosmeen oHsCeHy- 148.24 

propyl- CH(CHs)2....... 
1213 a> timethyl=4-Iso- Fy ly oe 350 Sehimies cond cee 2H5CeHa- 148.24 
propyl- CH(CHs)2 
1214 , ethylmethyl-. See Toluene, ethyl-. 
1215 ee -ethyle2-nitro-s. |), «...c., dae eae a teeeene NOoCeHuCoHs. . 151.16 
1216 ———, l-ethyl-3-nitro® «|| .....shd-desi-diedaed sca ccs NOoCsHiCoHs. . 151.16 
1217 aoa pL -ethyl-4-niteo--l-s Peis... > dieu. dae neee NOsCsHiCoHs.. 151.16 
1218 =) |1-ethyl-4-propyl=| 08h deco. cd ce cees cou CeCe Ee 148.24 
3 
1219 , ethylsulfonyl-*. | See Sulfone, ethyl phenyl. 
1220 | ——, ethynyl-......... phenylacetylene; acetylenyl- CcHsC:CH......) 102.13 
benzene 
1221 —., fluoro-*......... phenyl] fluoride............. (GSI OMe Se ces, - 96.10 
1222 | ——, p-fluorobromo-. | See Benzene, 1-bromo-4-fluoro-|*. 
1223 | ——, 1-fluoro-4-iodo-* | .................00000000e Hal. canoe 222.01 
1223H | ——, 1-fluoro-2-nitro-*] ............0..2.0eceee eee FCsH4NQ2....... 141.10 
1223K | ——, 1-fluoro-3-nitro-*| ............0..0.0-0ee0eee FCeHiNQo....... 141.10 
1293Mili<+-1-uoro-4-nitro-"\ias oe ns badass ess FCcHiNO2....... 141.10 
1224 | ——, hexabromo-*....| perbromobenzene........... CeBY6.) os oc ae kee 551.56 


ee ee ee ee A es 
*Name approved by the International Union of Chemistry. 
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Crystalline Solubility i 100 ml of 
2 om, eal pony Meling Boiling Pee nese Se : 
0. | andindex of | e/ml | point, °C | point, °C |" TWater | Alcohol | Ether, ete 

1194 ; 

4195 | col. liq.-.....| 1 0803— -52 216.5-217.7| v.sl.s. | s. s. eth. 

1196 | col. leaf. f.w. | 1.053 | 56 212.6: i. v.8 v.s. eth.; s. bz. 

ee 10978 

1197 

1198 

1199 A 

1200 | col.-yel. 1.565 118 (116-7)| 319778 0.01 c.,| 3.8% 27.138 chl.; 
pied. pl. 0.38100 ee bz.; s. 
al. me. al. 

1201 col.-yelsh. 1.5717; 89.57 302 .8770 0.046915} 2.6020 | 6.7} eth.; 
rhomb. need. . (291) 0.32108 34.718 bz; s. 
or pl. f. al. 1.5656 els el 

m ethyl acct. 

1202 col.-yel. 1.625~° 173-4 299777, 0.18100 | 0.420 1.82!8 chl.; 
pe, “i subl. 2.318 bz.3) 8. 
need. I. . ac. a. 

o0sm | need. f alti SAW io bist o-20 86-7 363 i. s. = eth., ac, a» 

Ze 

1204 

FSR | heel eeeday A ine SAP eed teteconiene TYEE TS Teer Ah uisrioe Blmoooaes GeDonoe 

1206 | liq., 1.5138%...] 1.03522 | ......... OSes | [aecee sh etcetera ic eeaaes 

ee 127-812 

1207 

1208 

1209 

1210 col. liq., 0.8669 -93 .9 136.15 0.01415 | eo eth. 
1.4982814-5 (92.8) | (1346) | 

pin) |\Wittercec. as57|8 Bosne eeee a jcoreadeae 209-13 rteemaes  |e s. eth. 

1212 iT ease er) Osea <-20 190-2 ie, cesta s. eth. 

#2438 jilig.- easton 0.8606-> | <-20 197-8 ine Sal eaee s. eth. 

1214 - 24.5 5 

1215.1 | col: hq: > =... =. 1.126—— -23 223-4 i. Vv. Ss. vy. s. eth. 

1216 | col.liq....... re Emit pacha 242-3 i. y.s. | v.s. eth. 

1217 | col. liq....... 1.124% | -32 241-2 ig y.s y. s. eth. 

PAIS | ligt ae 0.867 en nn saa 262-515 1. LNesideasiee s. eth. 

1219 

1220 col. lig... e 0.9295~* -40 S +48 | 143 ine C) co eth. 

1.5524 (-56 

1221 | col. lias, f 1.024=° | 41.9 84.85 0.15430 | 20 eo eth. 
1.464672: 

1222 

BPS2 | ace Sire yee eel EER Samer wes 183.2 1. 8. s. eth. 

-19. 
1223 H} yel. rey 1.337517-2 | -6 214.8 i. 8. s. eth. 
1.54886 
1223 K| yel. lia., 7: 1.325419 3.6 200.15 i. 8. s. eth. 
1.53622 

1223M] sid., 1.53156... .| 1.330 27 205.3 i. 8. s. eth. 

4224 moaned DECC |PPii-te. 2 «- Cle we gl codosaest re ie i. eth.; sl. s. bzz 
. DZ. 


For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
1225 Benzene, hexachloro-*| perchlorobenzene........... CeCe. .ccc eee 284.80 
1226 =—>, |hexaethyl-... 40) cic cedes acca ee eersemiees @e(CoHs)65, s-e-eee 246.42 
1227 ——, hexahydro-. See Cyclohexane. 
1228 | ——, hexahydroxy-....} benzenehexol............... Ce(OH) 6: «5.22. 174.11 
1229 —., hexaiodo-*....... periodobenzene............- 6 LG cic) hyace eee 833 .58 
1230 | ——, hexamethyl-.....] .........0. 2 cece cece een ee Cc(CHs)s.....-..- 162.27 
1231 ——,, hexyloxy-. See Ether, hexyl phenyl. 
1232 | ——, hydroxy-. See Phenol. 
1233 | ——, iodo-*...... Pee le phenyliodidem ss seeaeeae OME Anacoosouoe 204.02 
1234 | ——, 1l-iodo-2-nitro-* | ................. 02 eee NOsCeHal..... 25. 249.02 
1235 ——, l-iodo-3-nitro<* | ..6 jc. cet ween sae c cee INO:CeHala eee 249.02 
1236 ——,, l-iodo-4-nitro-* | ........... 0. cece eee NOsCeHul oe 249.02 
T2302 | —— AOD OS Om fos csearostierell Cootetstolsiesleterere oieie siesgeineleTeiarel> OHEAIO. ssaconacc 220.02 
12889 OG OXY a regu sinze cutters) mente otelmtertetlapasit innepeatersiciey=1s CoH lO: eee 236.02 
1239 ——,, isoallyl-. See Benzene, propenyl-. 
1240 | ——, isoamoxy-. See Ether, isoamyl phenyl. 
1241 ——, isoamyl-......... 3-methyl-1-phenylbutane. ...} CeHs(CH2)> 148.24 
CH(CHs)2 
1242 ——,, isobutoxy-. See Ether, isobutyl phenyl. 
1243 | ——, isobutyl-........ 2-methyl-1-phenylpropane. ..}| CsHsCH2- 134.21 
CH(CHs3)2 
1244 | ——, isohexyl-........ 4-methyl-1-phenylpentane. . .| CsHs(CH2)3- 162.27 
CH(CHs3)2 
1245 | ——, isopropenyl-..... 2-phenylpropene; uns-methyl- | CH3C(CsHs):CH2.| 118.17 
phenylethylene 
1246 ——,, isopropoxy-*. See ther, isopropyl phenyl. 
1247 | ——, isopropyl-. See Cumene. 
1248 ——, isopropylmethyl-|. See Cymene. 
1249 ——, methoxy-*. See Anisole. 
1250 ——, 1-methoxy-4-pro|penyl-. See Anethole. 
1251 ——, methyl-. See Toluene. 
1252 | ——, (a-methylbutyl)-| 2-phenylpentane; sec-n-amyl- | CeHsCH(CHs)- 148.24 
benzene CH2CH2CH3 
1253 | ——, 3,4-methylenedio|xy-1-propenyl-. See Jsosaf|role. 
1254 ——., (f- methylpropox|y) -*. See Ether, isobutyl pheny|l. 
1255 | ——, methylpropyl-. See Toluene, propyl-. 
1256 4\¢=— nitro=*h ores d...| Pee Se de ee CeHsNOe.......-- 123.11 
1257. | =, jnitrose-tirs. 3.5.) <chankitts soca teen ete es CeHigNOcieijasiaces 107.11 
1258 | ——, pentaamino-. See Benzenepentamine*. 
1259 | ——, pentabromo-*,..} ...................00 eee CeliBrs serene 472.65 
1260 | ——, pentachloro-*...] .................00 200005 ColCls.  saeeein 250.35 
1261 | ——, pentaethyl-*....] ....0..............00.000. (CoHs)sCeH....... 218 .37 





*Name approved by the International Union of Chemistry. 
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Crystalline 
form, color Density Melting Boiling 
No. | and index of g/ml point, °C} point, °C || water | Alcohol | Ether, ete. 





Solubility in grams per 100 ml of 








refraction 
1225 ie or ee 227 (224-6)| 326 if i. 1. = aah s. eth.; s. 
rhomb. pr. : sl.s.h.| h. bz. 
1226 vol cae 0.831180 129 298 iu 8. y. 3. eth., bz. 
14891304 
1227 ‘ 
W228elimeed£. HCI, «|| crcterecnncce (Man OOK Suis. Stee as sl. s. sl. s. sl. s. eth., bz. 
1229 ena needs © [| Grasheciew sa" [MOOOIC.M yw |ietiak Meret, 2. 1. if i, eth. 
. bz. 
1230 bol hor: 265 i. 0.169 | v.s. bz. 
pl. f. al., 
1.8012, 
1.745, 1.5032 
(587 m pz) 
1231 
1232 b 
1233 pole tas ’ 1.832[ 188.6 0.03439 | s, © eth.;s. chl. 
621 ’ 
1234 | yel. rhomb. | 1.810~° 290 i. sl.s. | sl.s. eth. 
need. 
1235 | col. cr........ 1.804 | 36 280 i. sl.s. | sl. s. eth. 
1236 | col. need...... 1.8090} 171.5 288.1 i. sls. | sl.s. eth. 
TIS Te velspowdsce-. || eeeeecie ee | exDaadte | |) sees. eae Ss. s. i. os s. h. eth.; 
s. h. chl. 
PRIS. || ELSE RUG) anecoaca | Game EVEillll Aancoasce y, sl.s. |i. v. s. bz., chl.; 
s. h. ac. a. 
1239 
1240 
1241 COL Midis cyeere.- 194 (198-9)| 1. C-) co eth. 
1242 ] 
1243 coh ’ 171.4 1. C) © eth. 
1.495734- 
1244" | lige sae.<t: «i: 214-5 i. sl. s. s. eth. 
1245 | col.liq....... 160.5-1.5 | i. s. s. eth. 
1246 
1247 
1248 
1249 
1250 
1251 ' 
VAP, oll Bigns eubogda 189.3 ity 8. s. eth. 
sa (191-3) 
1254 
1255 
1256 | yel. liq., 210.9 Oe Vv. 8. ¢. % s. ig: 8. 
1.55291 Z Z.y O 
1257 | col. rhomb. or 5918 i. s. s. eth., chl.; sl. 
moron if: s. lgr. 
eth. 
1258 
1259 | need. f.al..... subliy » f) ipeucstse sl. s. sl. s. eth.;s. bz. 
1260 | need. f.al..... 277 i. y.sl.s.] v. s. eth; s. 





For explanations and abbreviations see beginning of table. 
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No. 


Name 





1284 
1285 
1285 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 


1297 
1298 


1299 


1300 
1301 


Benzene, pentaiodo-*. 


——, pentamethyl-* 


——., perbromo-. 

——., perchloro-. 

——., periodo-. 

——., phenoxy-*. 

——, phenyl-. 

, phenyldithio-*. 
——, phenylsulfonyl-*. 
; phenylthio-*. 

— ,, (2- -propenoxy) -*. 
——. propenyl-. 4 








——,, propoxy-*. 
——, propyl-.......... 


—, 1-propynyl-. 





bromo-* 
——, 1,2,4,5-tetra- 
bromo-* 
——,, 1,2,3,4-tetra- 
chloro-* 
——,, 1,2,3,5-tetra- 
chloro-* 
——,, 1,2,4,5-tetra- 
chloro-* 
——,, 1,2,3,4-tetra- 
ethyl- 


——., 1,2,4,5-tetra- 
ethyl- 

, tetrahydro-. 

——, tetrahydroxy-. 





——.,, 1,2,3,4-tetraiodo-|* 
—., 1,2,3,5-tetraiodo-|* 
——., 1,2,4,5-tetraiodo-|* 
—., 1,2,3,4-tetrameth yl-. 





—., ih. zi ‘4. 2 SESRATE yl-. 


——s triamino-. 


——.,, 1,2,3-tribromo-*. 
—., 1,2,4-tribromo-*. 


——.,, 1,3,5-tribromo-*. 
, 1,2,3-trichloro-* 


——.,, 1,2,4-trichloro-* 


——,, 1,3,5-trichloro-* 
——., 1,3,5-triethoxy-*. 














Mol. 
Synonyms | Formula Wi. 

APE ek as Be Cells. . om. [20002] T076T 
A ae WN 38 Se | (CHs)sCeH. ......] 148 24 
See Benzene, herabromo-*. 
See Benzene, hexachloro-*. — | 
See Benzene, hexaiodo-*. 
See Phenyl ether. i 
See Biphenyl. 
See Phenyl disulfide. 
See Phenyl sulfone. 
See Phenyl sulfide. 
See Ether, allyl phenyl. 
1-phenylpropene; 1-propenyl- | CH;CH:CHC;Hs..} 118.17 
benzene; iosallylbenzene i 
See Ether, phenyl propyl. 
1-phenylpropane...........- C;H;CH2CH2CHs. | 120.19 
See Propyne, 1-phenyl-. 
PRS Cig <. e CHBra.......| 393.74 
See Soe ae a a ee CeH2Brs........-.| 393.74 
Pr ann Seance tt Keep ae! CeHeCk.........-] 215.90 
eS, Ee ARES | CeH2Chk........-.} 215.90 
pees sone Re cy 9 Bf CeH2Ch. .........] 215.90 
PO eS Pe eae 5 (C2Hs)zCsHe. .....| 190.32 
sai Sait Sabie wis a apie mete (C2Hs)sCsH2......| 190.32 
See Cyclohezene. 
See Benzenetetrol. 
Sa Sos <p ose A CeHels.........--| 581.76 
Sa See ea Pear | CeHels..........-|/ SIS 
LG! Fe Oe ae CeHels......--.-- |) Sone 

See Prehnifene. 

See Isodurene. 

See Durene. 
See Benzenetriamine. 
diazobenzene imide; phenyl | CsHsN3........-- 119.12 
azoimnide 
t-tribromobenzene.........- GeHaBrs.. 2 314.83 
as-tribromobenzene.......-- GcHaBrs: S22 314.83 
sym-tribromobenzene........ CeHsBrs........-- 314.83 
r-trichlorobenzene........... GEC. ee 181.46 
as-irichlorobenzene.......... GeBGCh.. oes oe 181.46 
sym-trichlorobenzene.......- CeHsCls 2... noua 181.46 
phloroglucinol triethyl ether. .| CsH3(OC2H:)s. =| 210.27 





*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 





No. 





1300 
1301 
































Crystalline Solubility i 100 ml of 
form, color Density Melting Boiling Cea Oe PS 2 
ee e/ml point, °C | point, °C Water | Alcohol Ether, etc. 
needs Exabyte Bases eae 172 subl. is y. sl. s. | v. sl. s. eth.;s. 
chl., h. ac. a. 
col. pr. f. dil. 230 i. S628 5 El yews. |. OEE 
al., 0.847107 
1.5048972.8 
COC os, Ce 175, i. s. © eth. 
f. (176-7) 
0.924—- 
col. liq., 0.862=° | -101.6 159.45 0.006 | s. s. eth. 
1.4954912.25 4 (153-7) 
MGCd.£- B] seach Seintetn cece 98.5 329 i. v.sl.s. | v. s. eth., bz. 
muppoch pr. f. 3.027=° 178 jeepacrehlitsieaeset- 22 ie y.sl.s. | v.s. eth. 
TiGed SEAM eco s 47.5 254 Ly sl. s. v. s. eth., CS2 
need. fal Ye All ee cs. 51 246 sl. 4 c.,| v. sls. | s.eth.; y. s. 
s. h. 2 
Tee need. | 1 734-2; 138 246 rh sl. s. h. | s. eth., bz., CSe 
. eth, 
1.8584 
geet HOS8See (02887 6 |! Kaew actieas 254 Ls sl. s. _s. eth. 
col. liq. or cr., 0.888~" 13 250 rh Vv. 8. y. s. eth. 
1.5025 
protpC San. eM Ey. asa. cok 136 Sub ieg | lc seeets V.s Ta eth.; s. 
chl. 
pris eth hem client dence eae 148 subl. 1 y.sl.s.| v. sl. if eth.; 
v. s. h. ae. a. 
meed:-f; ebhss <i bidesinces 254 subl. re vy. sl.s.| vy. sl. 8. eth.; 
y.s. CS2 
yel. oil, = 1207822:5, 1) Se eaccisia 592; exp. | i. sl. s. sl. s. eth. 
1.56421°2- 
col. od 2.658 EE Sa ik Seas 1 sl.s. h. | v.s. eth. 
pr. f. al. 
meed fall soae..i|) tater caves 44 276 as sl. s. 8. oe C83; v- 
s. bz. 
needs fraler sel Hodes as's 119-21 278 rh sl. s. h. | s. eth., bz., chi. 
Bods Evaalictrore rccell) vateckesciere ors 2 219 rb sl. s. v. s. eth. 
col. rhomb., 1.574~ 17 213 if sl. s. v. s. eth. 
1.5671 
Ing. mieedieactn: |= cid heen. 63 208.5 1. fh vy. s. eth. 
(2) Be a ao| Manat Soe 43 175%4 is v. 8 vy. s. eth. 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


























Mol. 
No. Name Synonyms Formula Wt. 
1302 Benzene, 1,2,4-tri- as-triethylbenzene.......... (CeHs)3CeHs...... 162.27 
ethyl- 
1303 | ——, 1,3,5-triethyl-...| sym-triethylbenzene......... (C2Hs)3CeHs..... - 162.27 
1304 ——,, 1,3,5-trihydroxam|ino-. See 1,3,5-Cyclohezanetri| one, trioxime. 
1305 —,, 1,2,3-trihydroxy-.| See Pyrogallol. 
1306 ——, 1,2,4-trihydroxy-.| See 1,2,4-Benzenetriol. 
1307 ——,, 1,3,5-trihydroxy-.| See Phloroglucinol. 
1308 | ——, 1,2,3-triiodo-*...| vtriiodobenzene............ Celishs: jncneretiee 455 84 
1309 | ——, 1,2,4-triiodo-*. ..| as-triiodobenzene........... Cells lehyce eee 455 .84 
1310 ——,, 1,3,5-triiodo-*.. | sym-triiodobenzene.......... Cokigle: & spree 455.84 
1311 ——,, 1,2,3-tri- pyrogallol trimethyl ether....} CsH3s(OCHs)3..... 168.19 
methoxy-* 
1312 ——,, 1,3,5-tri- phloroglucinol trimethyl ether] CeHs(OCHs)s..... 168.19 
methoxy-* 
1313 ——.,, 1,2,4-trimeth- SALON AE. Ghedyetslanewee scree = CHsCH:CHCesH> | 208.25 
oxy -5-propenyl- (OCHs)3 
1314 | ——, 1,2,3-trimethyl-. | See Hemimellitene. 
1315 —, 1,2,4-trimethyl-. | See Pseudocumene. 
1316 ——.,, 1,3,5-trimethyl-. | See Mesitylene. 
1317 ——., 1,2,3-trinitro-* ..| v-trinitrobenzene............ CeH3(NO2)s....... 213 41 
1318 ——,, 1,2,4-trinitro-*...| as-trinitrobenzene........... CeH3(NOo)s...... 213.11 
1319 | ——, 1,3,5-trinitro-*...| sym-trinitrobenzene......... CeHs(NO2)s....... Panwa 
1320 | ——, 1,3,5-triphenyl-..| sym-triphenylbenzene....... (CsHs)sCeHs..... . 306.39 
1321 , vinyl-. See Styrene. 
1322 Benzenearsonic acid, p|-amino-. See Arsanilic acid. 
1323 Benzene azimide. See 1,2,3-Benzotriazole. 
1324 Benzeneazoaniline. See Azobenzene, amino-. 
1325 Benzeneazoethane. ...| ethaneazobenzene; ethyl- CeHsN:NCoHs....| 134.18 
phenyldiimide 
1326 | Benzeneazomethane. .| methaneazobenzene; methyl- | CsHsN:NCHs.....| 120.15 
phenyldiimide 
1327 Benzeneazo- 6-naphthjol, p-nitro-. See 2-Naphthol,|1-p-phenylazo-. 
1328 4-Benzeneazo-a-napht/hylamine. See 1-Naphthyla|mine, 4-phenylazo-. 
1328H | Benzeneboronic acid. | See Boric acid, phenyl-. 
1328R | Benzeneboronic acid, o} and m-chloro. See Boric aci|d, 0 (and m)-chlorop|henyl-. 
1329 Benzenecarbonal.* See Benzaldehyde. 
1330 Benzenecarbonamide. | See Benzamide. 
1331 Benzenecarbonamidinle.* See Benzamidine. 
1332 | Benzenecarbonitrile.* | See Benzonitrile. 
1333 Benzenecarbonyl bromlide*, etc. See Benzoyl bromide,| etc. 
1334 | Benzenecarbothioic aclid*. See Benzoic acid, thio-. 
1335 | Benzenecarboxylic acid|*. See Benzoic acid. 
1336 Coe ney gna a o-xylylene cyanide.......... CeHs(CH2CN)2...} 156.18 
trile 
1337 1 SB en zoned eectons m-xylylene cyanide.......... CeHa(CH2CN)s...| 156.18 
trile 
1338 Ce ieeie eee p-xylylene cyanide.......... CeHa(CHeCN)e...| 156.18 
trile 
1339 Benzenediamine. See Phenylenediamine. 
1340 Benzenediazoanilide. See Diazoaminobenzene*. 


*Name approved by the International Union of Chemistry. 
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Crystalline lity i 
ks form, color, Deity Melting Boiling, Solubility in grams per 100 ml of 
oe eapea ation & ponte point, Water | Alcohol Ether, ete. 
1302 | arom. liq, 0.8819 . NeebMa.ae 218 i. s. s. eth. 
1303 col, lig. 0,.9637° | Geuegs ave 218 FL yv.s. | v.s.eth. 
1304 | 
1305 
1306 
1307 \ 
gg || wedheeecoa)| cocoon 116 subl. i. v.8 vy. s. eth. 
1309) || need. f.al....2) .-.--... 91 (84) ‘subl. i. s. s. eth., ‘chl. 
1310 || need.f.ac.a..) .....-.- 184 (180) | subl. iy v. sl. s. | v. sh. s. eth.; s. 
F ac. a. 
1311 | col. thomb, 1.0987 47 241 (235) | ...... v.8 v.8. ihe bz. 
need. f. dil. 
al. 
1312. | col. pr. f. al....o} --).5- +)... 54-5 (52) | 255.5 i. v.S y. s. eth., bz. 
1313 | monocl. need. | 1.165 67 296, subl. | sl.s. hb. | v.s v. s. eth.; s. ac. 
‘ Lee d. a., chl., CCls 
1314 
1315 
1316 
4317 | lt. ern. pr. f.al.] ..:..-... EO 7iHS Womerilacoose.' af AOdisrea Gav Sh. «hic Meee 
1318 col.-yel. cr.... 1.7375 GILSON, eat! hires: = sl. s 5.4515 | 7.13! eth. 
1319 | col.-yel. 1.68872 | 61, 121 d. 0.04 | 1.9% | 1.07!7-5eth.; 
: fea pl. f. > v.s. bz. 
Zi. 
1320 poe tab. 1.206=° TZ Ocarrachopes that eer .t.<, | are bets sl..s. s. eth.; s. 
. eth.; 3 
1.524, 1.867, 
1.873 
1321 
1322 
1323 
1324 . 
1325 Hh oles OR962820 eee erent 175-85 d. | sl.s. v.s v. s. eth. 
a 
1326) ||) vel. oillasseeusle eG abe Dye iee ee 10cm) _ldelrwne s. s. eth. 
1327 
1328 
1328 H 
1328 R 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 | col. cr. f. eth..| ......... BOBO! Five wiereccvcbervim| preempt s. s. eth. 
1337 CER Ne Alas brerinis ove 28-9 S05. 10". i. Ss. s. eth., chl. 
sl. d. 
1338 | Ing. Lag Shee. aes! 98 (mxcelceleckesastet ez sl.s. h. | s. s. eth., chl. 
or need. f. w. 
1339 
1340 


PHYSICAL CONSTANTS OF 
-—_—— eS 

















= Mol. 
No. Name Synonyms Formula Wt. 

1341 Benzenediazonium diazobenzene chloride....... CoHsN(:N)CI....] 140.57 
chloride* 

1342 Benzenediazonium diazobenzene cyanide........ CeHsN(:N)CN ...} 131.13 
cyanide* 

1343 Benzenediazonium diazobenzene nitrate........ CeHsN(:N)NOs ..| 167.12 
nitrate* 

1344 | Benzenediazonium diazobenzene perbromide....| CseHsN(:N)Brs ...| 344.86 
tribromide* 

1345 Benzenedicarbinol. See Xylylene glycol. 

1346 1,2-Benzenedicarbonal]*. See Phthalaldehyde. 

1347 1,3-Benzenedicarbonal|*. See Isophthalaldehyde. 

1348 1,4-Benzenedicarbonal|*. See Terephthalaldehyde. 

1349 1,3-Benzenedicarbonit|rile*. See Isophthalonitrile. 

1350 | 1,4-Benzenedicarbonit|rile*. See Terephthalonitrile. 

1351 | 1,2-Benzenedicarbonyl| chloride*. See Phthalyl chlo|ride. 

1352 | 1,3-Benzenedicarbonyl|chloride*. See Isophihalyl ch\loride. 

1353 1,4-Benzenedicarbonyl|chloride*. See Terephthalyl c\hloride. 

1354 | 1,2-Benzenedicarboxyllic acid*. See Phthalic acid. 

1355 | 1,3-Benzenedicarboxyllic acid*. See Isophthalic acid. 

1356 | 1,4-Benzenedicarboxyllic acid*. See Terephthalic aci|d. 

1357 | 1,2-Benzenediol*. See Pyrocatechol. 

1358 | 1,3-Benzenediol*. See Resorcinol. 

1359 1,4-Benzenediol*. See Hydroquinone. 

1360 1,3-Benzenedithiol*. See Resorcinol, dithio-. 

1361 1,4-Benzenedithiol*. See Hydroquinone, dithio- 

1362 Benzenehexacarboxylic|] acid*. See Mellitic acid. 

1363 Benzenehexol*, See Benzene, hexahydrory-. 

1364 Benzeneindone. See A posafranone. 

1365 Benzenepentacarbo=) ||) Se ee CseH(COOH);..... 298.16 
xylic acid* 

1366 Benzenepentamine* ..| pentaaminobenzene......... CeH(NH2)5....... 153.19 

1367 Benzenepropionic acid|. See Hydrocinnamic acid. 

1368 Benzenesiliconic acid | silicobenzoic acid........... CeHsSi0OH...... 138.17 

1369 Benzenesulfanilide. See Benzenesulfonanilide. 

1370 Benzene sulfide. See Phenyl sulfide. 

1371 Benzenesulfinic acid* 2] 012) .0.0.........0)....... CeHsSQoH........ 142.17 

1372 Benzenesulfonamide. .| benzenesulfonic amide....... CeHsSO2NHp. .... 157.18 

1372M| Benzenesulfonamide, |p-amino-. See Sulfanilamidle. 

1372T | Benzenesulfonamide, |p-amino-N-2-pyridyl-.S|ee Sulfapyridine. 

1373 | Benzenesulfonanilide | benzenesulfanilide........... CoHsSO2NHCcHs..| 233.28 

1374 Benzene sulfone. See Phenyl sulfone. 

1375 Benzenesulfone chlori/de. See Benzenesulfonyl chlorid|e*. 

1376 | Benzenesulfonicacid*.| .......................... CeHsSOsH........ 158.17 

137m | ———-s sodiumyisalipme Wim |ecrmecetene celal trcisctee = CcoHsSOsNa....... 180.16 

1378 | ——, o-amino-. See Orthanilic acid. 

1379 ——, m-amino-. See Metanilic acid. 

1380 | ——, p-amino-. See Sulfanilic acid. 

1381 —=—= "on (t-aminonl= sf. o.c..-dae oe teen ce tek ens SOsHCeHiN :NCw-] 327.35 

naphthylazo) - oN He 

1382) | ———fo=bromio= ais. | wcsjocanates cette obetielesieis BrCsH«SO3H.... . 237.08 

1388? |r —=Tp=DrOMOssn 6c hac) Hse eadse na cette beawies on BrCsHsSO3H..... 237.08 

1384 | —=—;fp=chloro- ne sR ae Oe ea eee. ClCeH4SOsH...... 192.62 

1385 ——., p-(p-dimethylam|inophenylazo)-, sodium sallt. See Methyl orang\e. 

1386 | ——, o-formyl-........ o-benzaldehydesulfonic acid. .| CeH4(CHO)SO3H..| 186.18 

1387 ——, methyl-. See Toluenesulfonic acid. 

1388 ea OP MIE a seinen i ae NOsCsH.SO3H... | 203.17 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 





No. 


Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 


Boiling 


point, °C Water 


Solubility in grams per 100 ml of 





Alcohol 





1341 
1342 
1343 
1344 


1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 


» 1365 


1366 
1367 
1368 


1369 
1370 
1371 
1372 


1372M 
1372 T 
1373 


1374 
1375 
1376 


1377 
1378 
1379 
1380 
1381 


1382 
1383 
1384 
1385 
1386 
1387 
1388 


Ely Wee ree 

monocl. need. 
f. w. or pl. f. 
al. 


tetr. pr., 
1.600, 1.649 


col. leaf. or 
need. 


need. f. w..... 


vit. need...... 
deliq. need... . 


deliq. need. ... 
deliq. need... . 


Neale risen 








69 


63.5 d. 


68 


70 





155 
147-8” 


For explanations and abbreviations see beginning of table. 


689 


sl. s. 
0.4316 


4.316 


v.S. 


47 





Ether, etc. 


i. eth, bz, 
Igr.; s. acet. 


i. eth., chl., bz. 
i. eth. 


sl. s. 
bz. 
i. eth. 


eth.; i. 
Yus. @thss: 8. 
KOH 


v. s. eth. 
v. s. eth. 


v. s. eth. 


i. eth.; sl. s. bz. 





PHYSICAL CONSTANTS OF 























Mol. 
No. Name Synonyms Formula Wt. 
1389 Benzenesulfonic amidle. See Benzenesulfonamide*. 
1390 Benzenesulfonyl chlo- | benzenesulfonic chloride; CeHsSOsCl...-... 176.62 
ride* benzenesulfone chloride 
1391 =e MP=DEOMO=— | eee or erat oe eRe BrCcsH4SO2Cl..... 255.53 
1392 1,2,3,4-Benzenetetraca|rboxylic acid*. See Mellop|hanic acid. 
1393 1,2,3,5-Benzenetetraca|rboxylic acid*. See Prehni|tic acid 
1394 1,2,4,5-Benzenetetraca|rboxylic acid*. See Pyromelllitic acid. 
1395 1,2,3,5-Benzenetetrol* | 1,2,3,5-tetrahydroxybenzene..| CsH2(OH)s....... 142.11 
1396 | 1,2,4,5-Benzenetetrol* | .................0..00...- CsHa(OH)45 he 142.11 
1397 Benzenethiol*. See Phenol, thio-. 
1398 1,2,3-Benzenetri- vic-triaminobenzene......... CeH3(NHz2)3..... 123.16 
amine* 
1399 1,2,4-Benzenetri- asym-triaminobenzene....... CcoHs(NH2)s....-. 123.16 
amine* 
1400 1,2,3-Benzenetricarbox|ylic acid*. See Hemimellitic |acid. 
1401 1,2,4-Benzenetricarbox|ylic acid*. See Trimellitic ac\id. 
1402 1,3,5-Benzenetricarbox|ylic acid*. See Trimesic acid]. 
1403 1,2,3-Benzenetriol*. See Pyrogallol. 
1404 1,2,4-Benzenetriol*....} hydroxyquinol; hydroxyhy- CeH3(OH)s....... 126.11 
droquinone 
1405 1,3,5-Benzenetriol*, See Phloroglucinol. 
1406 1,3,5-Benzenetrisul=))}) 5... 2.62. 000 oso epoeen: CeH3(SOsH)s..... 318.29 
fonic acid* 
1407 Benzenyl amidine. See Benzamidine. 
1408 Benzenyl aminoxime. | See Benzamide oxime. 
1409 Benzenylphenyleneamlidine. See Benzimidazole, 2-p|henyl-. 
1410 Benzhydrol. See Benzohydrol. 
1411 Benzidines: 2.6316). Sr p,p’-bianiline; 4,4’-diami- NH2CeHsCcsHsNHe} 184.23 
nobiphenyl 
1412 ——, 2-amino-......... p eoane we, Gastneh (NH2)2CeHsCeHa- | 199 25 
pheny! 2 
1413. | ——,, N,N’-diacetyl-...]| p,p’-biacetanilide........... (CHsCONHCcHa)2 | 268.31 
1415 ——.,, 3,3’-dimethyl.-. See o-Tolidine. 
1416 | ——, N,N’-diphenyl-.| ........220-...-.-c0hecese- [CeHsNHCcHs]o...| 836.42 
1417. | ——, 3-ethoxy- 4,4’-diamino-3-ethoxybi- NH2CsHC6H3- 228 29 
phenyl (OC2Hs)N He 
1418 2,2’ -Benzidinedisul- 4,4’-diamino-2,2’-biphenyl- (NHe)2Ci2He- 344.35 
ime acid disulfonic acid (SO3H)2 
2=1) 
1419 Benzidine sulfone..... dibenzothiophene-2,7-dia- (NH2CcH3z)2802 ...| 246.28 
mine 9-dioxide; 2,7-diami- 
nobiphenylene sulfone 
1420 Benzil ..aeeeiseesss et diphenylglyoxal; bibenzoyl; CeHsCOCOCeHs. .| 210.22 
dibenzoyl; diphenyl diketone 
1421 —=—,.eedioximope, § | | «an @eieatieee.t.....- We eyes ..| 240.25 
1422 | 5,9 6-diomimeneencceeh doai|| osc acsraastacioa cacaeaatc arian Cae >. | 240.25 
14235 «| =o yedioximes ken nvsethead| dace litera heen sete Sees 240.25 


wots is 
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ORGANIC COMPOUNDS (Continued) 


























Crystalline Solubility in grams per 100 ml 
form, color Density Melting Boiling ee a aes 
No. Sos 5 f g/ml point, °C | point, °C Water | Alcohol Ether, ete. 
1389 
1390 rhomb. cr. or | 1.378% 14.5; 246-7d. i v.s s. eth. 
col. oily liq. frz. 0 
Pbieed| Strick ort AL Pd ane es 7. 1534 is d. v. s. eth. 
monocl. f. 
eth. 
1392 
1393 
1394 
POOb MA meed fe Wae ovellkcew de sire ee | Memerces. V.s V.s i. chl., bz. 
13960 4i teats faG.8. 64) 2 osde cc. 220) A Bee et v.S v.8 vy. s. eth.; sl. s. 
HCl 
1397 
1398 Ta oes Rear ones 103 336 v.s v.S v. s. eth. 
M3990 deal. torch ecco 100 340 v.S. V.s ral s. eth.; s. 
chl. 
1400 
1401 
1402 
1403 
1404 | col. monocl. | ......... 14005; ) maleseeees.,.. 5 v.s v.s vy. s. eth.; sl. s. 
leaf. f. w. or bz. 
eth. 
1405 
440608 | (deliq. cr: Seen “eer dt > 100MM} Sirs sti | phdreseBioaseead, ././hcncs 
+3H20 
1407 
1408 
1409 
1410 by 
1411 wh. or sltly. | 1.250— 116.5-117, | 401.7 0.0422, | s. 2.2 eth. 
redsh. cr. ; 120.5-121, 0.94100 
powd.or leaf. 125, 129 
f. He 
(iG, | (Ae pa estel|poeaodipner 134) 0 Blase) ectentes terre || eee « 
1413) 1|\ meed. f. actaz|y. 2... .4 331 (314-6)| subl. d. i. y. sl. s. | v. sl. s. eth. 
1415 
1416) | leaftfstoleneal ark .5: 242, oot | Estack o2Fe i. sl. s. s. h. tol.; sl. s- 
bz., acet. 
1417 ne flat méeed.j\lsd.4+.5.. 1343139). J ME Po ccc oe y.sl.s. | v.s.h. | v.sl.s. eth. 
. Ww. 
1418 aa jie) | eyecr coe dee 1 onl sacar 0.079122 | y. sl.s. | v. sl. s. eth. 
Wiel 
$21 9G | GyelS pitas 82.7 -8y xende lene <1 i. h i. eth., h. bz. 
(>350) 
1420 | yel. rhomb 1.521 | 95 346-8d. | i. v.s. | ves. eth. 
need. f. al - 
(RETR OLDIES ee ee 8 Ro Seton DST Camas milmcr te cre -|- i. 0.0517 | y.sl.s. eth., ac. 
a.j 8. cone. 
NaOH 
PEDDIE Oi yitess beg Oe Il ongsoagec D06=110., a | haere as sl. s. h. | 15.26!7] s. eth. ac. a., 
(+ C2H60) NHs, cone. 
Salen eeet: NaOH 
14232 ;} meed.7(-bak:) |) 22... cs Balt LOD 2nd bgt arathty<4 i. >15.3!| s. cone. alk.; i. 
al. 164-5 Igr. 











i 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 














No. Name Synonyms Formula 
1494 | Benzil, a-mono-oxime-pnvge |. aaeensteeseaaeaeacer CeHsCOC(:NOH)- 
CeHs 
2425 |d=—=-3 G-Mono-oxime’ sf] |||... seme ch cnc saiodeeacnls CeHsCOC(:NOH)- 
CeHs 
1426 | ——, syn (ora@)-osazone..... benzil syn-bisphenylhydra- (CsHsC:NNHCcHs)2 
Zone 
1427 | ——, anti (or B)-osazone..... benzil bisphenylhydrazone. . . ae | NHCcHs)2 
1428 Benzilam. See Oxazole, triphenyl-. 
1429 Benzilic acid.......... diphenylglycolic acid........ (CsHs5)2C0OHCOOH 
1430 Benzimidazole........ benzoglyoxaline............. CeHsNHCH:N.... 
(ae SE 
1431 | ——, 2-phenyl-........ 2-phenylbenzoglyoxaline; CeéH4N HC(CeHs) :N 
benzenylphenyleneamidine | ——————————_ 
1432 2(3)-Benzimidazolone.| phenyleneurea.............. CsHsNHCONH... 
(a sees 
1433 Benzocaine........... ethyl p-aminobenzoate; NH2CsHiCOOC2- 
anaesthesin is 
1434 1,3-Benzodiazine. See Quinazoline. 
1435 1,4-Benzodiazine. See Quinoraline. 
1436 Benzodifluorochloride.| See Toluene, a-chloro-a, a-difl|woro-. 
1436M| Benzofluoride dichlori|de. See Toluene, «, a-dichloro-|a-fluoro-. 
1437 Benzofuran........... coumarone; benzfuran. CsH.OCH:CH.... 
1438 2-Benzofurancarboxylil|c acid. See Coumarilic acid. SS! 
1439 Benzoglyoxaline. See Benzimidazole. 
1440 Benzohydrazide. See Benzoic acid, hydrazide. 
1441 Benzohydrol.......... diphenylearbinol; benzhydrol | (CeHs)2CHOH.... 
1442 | ——, p-amino-........] p-aminodiphenylcarbinol..... Co CE On eS 
1443. | ——, p,p’-bisdimeth- | Michler’s hydrol; tetra- HOCH[CsHsN- 
ylamino- methyl-4,4’-diaminoben- (CHs)2]2 
zohydrol 
1444 | p-Benzohydrolcarboxy|lic acid. See Benzoic acid, p-a-hydroxzybenzyl)-. 
1445 Benzohydrol ether. See Benzohydryl ether. 
1446 | Benzohydroxamic acid] ................00ceeceees CsH;C(:NOH)OH 
1447 Benzohydrylamine. . . .| a-aminodiphenylmethane....| (CsHs)2CHNHp. .. 
1448 | Benzohydryl ether. ...| benzohydrol ether .......... {(CeHs)2CH]20 
1449 Benzoic acid.......... benzenecarboxylic acid*; CeHsCOOH.,.....- 
phenylformie acid 
1450 | ——, allyl ester............ allyl benzoate. ............. CsHsCOOCsHs... . 
1451 | ——, anhydride. See Benzoic anhydride. 
1452. | ——, benzyl ester.......... benzyl benzoate; benzyl ben- | CsHsCOOCH2CcHs 
zenecarboxylate 
1453 | ——, butyl ester........... butyl benzoate; butyl ben- | CsHsCOOCiHo.... 
zenecarboxylate* 
1454 | ——, ethyl ester............ ethyl benzoate; ethyl ben- | CsHsCOOC2Hs.... 
zenecarboxylate* 
1455 | ——, ethylene ester. See Glycol, dibenzoate. 
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Wt. 





225.24 


225.24 


390.47 
390.47 


228 .24 
118.13 
194.23 
134.13 
165.19 


118.13 


184.23 
199.24 


270.36 


137.13 
183.24 
350.44 
122.12 


162.18 


212.24 


178.22 
150.17 


ORGANIC COMPOUNDS (Continued) 


EE Se 


No. 





1424 


1425 


1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1436M 
1437 
1438 
- 1439 
1440 
1441 


1442 


1443 


1444 
1445 
1446 
1447 
1448 


1449 


1450 
1451 
1452 
1453 


1454 


gr. 
need. f. bz. or 


Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 


lust. pl. f. al... 


need. f. bz.... 


yel. need...... 


meedsckis bal ae laie 


monocl. need. 


f. w. 
rhomb. pl. f. al. 


tab. f. ac. a.; 
need. f. w. 


col. pr.f.al.or 
rhomb. f. eth. 


liq., 1.56450?2-7 


silky need. f. 


h. w. 


col. tricl. pr. f. 
bz. 


thomb. lvs.... 


hex. pl. or liq., 
1.596322 
monocl. f. bz.. 


col. monocl. 
leaf. or need., 
1.539748 





col. oily liq., or 
need. or leaf., 
1.568121 

thick col. oil.. . 


col. liq., 
1.5068217-3 





Melting 
point, °C 


170 
280 (291) 
305 


91-2 
(88-90) 


68-69 
121 


131-132 
34 
109-11 
122 


21 (18.5) 


-22.4 
-34.6 








Boiling 
point, °C 


exp. 

288 (30174°) 
31574 d. 
249 


230 


323-4 
(316-7) 


250.3 
212.6 








Solubility in grams per 100 ml of 








Water | Alcohol Ether, ete. 

sl. s. Vv. Ss. v. s. eth: 3. 
chl., ac. a.; sl. 
s. c. bz., Igr. 

sl. s. Vv. 8. V. 8: eth:;) 'g. 
most org. 
soly.; i. Igr. 

A agit Blh85:6,9)|) 83 eth. 7, 16725 
acet. 

ip sl. s. sl.s. eth.; 2.419 
acet.; vy. s. h. 
chl., bz. 

Vela lel | BVAtBe v. s. eth; s. 
HoSOs 

8. 8 s. eth., a., alk 

sl. s. v.s. sl. s. bz., chl. 

sl. s. s. sl. s. bz.;i. dil 
a. 

0.04 20 14.3 eth.; s. 
chl. 

i 8. s. eth.; i. alk. 

0.05 c. | v.s. vy. s. eth.;s. ac. 
a., chl., CCl 

8 Vv. Ss. sl. s. eth., pet. 
eth., lgr.; s. 
me. al., acet., 
glac. ac. a. 

i 8. s. eth., bz. 

2.256 8. sl. s. eth.; i. bz. 

sl. s aamanell arombseste Sea 

ees sl. s. sl. s. eth.;s. bz. 

0.184, | 47.1 | 4015 eth.;s. 

0.2738, chl., CCla, 

2.275 acet., me. al., 

bz., C82 

i Ss. co eth. 

i 8. s. eth., chl.; i. 
glyc. 

5 co © eth. 

0.082 | s. e eth.; s. chl, 


pet. eth. 


1455 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


Synonyms 

















benz(o)hydrazide; benzoyl- 
hydrazine 
3-methyl-1-butanol benzoate 


isobutyl benzoate; B-methyl- 
propyl benzenecarboxylate* 


methylene dibenzoate; meth- 
ylene benzoate; methanediol 
dibenzoate 

methyl benzoate; niobe oil... . 


phenyl benzoate............ 
1-benzoyl-2-phenylhydrazine 


n-propyl benzoate. . 
See Anthranilic acid, N. -acetyl-|. 


See Aspirin. 
o-acetophenonecarboxylic 
acid 


See Butesin. 





Formula 


CsHsCONHNHz2. . 
CeHsCOOCsHu. . - 
CsH;COOCH2- 
CH(CHs)2 
CeHsCOOCH- 


(CHs)2 
(CeHsCOO)2CH2. . 


CsHsCOOCH3.... 


CsHsCOOCdHs..... 
CsHsCONHNHCs- 
CallsCOOCsE. ... 
CHsCONHCsH 


CH3sCONHC¢Hs- 
COOH 


CH3COCsHa- 
COOH 
CHsCOCsHiCOOH 


NH2CeHiCOOH.. . 
NH2CsHsCOOH... 





Mol. 
Wt. 





164. 
164. 


137. 
137. 


——.,, B-diethylaminoet|hy! ester, hydrochloride. See P|rocaine hydrochloride}. 





No. Name 
1456 | Benzoic acid, hydrazide. 
1457 , isoamyl ester......... 
1458 | ——, isobutyl ester......... 
1459 | ——, isopropyl ester........ 
1460 | ——, methylene diester..... 
1461 ——, methyl ester.......... 
1462 | ——, phenyl ester.......... 
1463 ——,, phenylhydrazide...... 
1464 | ——, propylester.......... 
1465 ——, o-acetamido-. 
1466 ——, m-acetamido-... 
1467 ——, p-acetamido- 
1468 ——., o-acetoxy-. 
1469 ——, o-acetyl-........ 
1470 ——, p-acetyl-........ 
1471 ——,, o-amino-. 
1472 ——, m-amino-....... 
1473 ——, p-amino-......:. 
1474 | ——, ——, butyl ester. 
1475 , 
1476 —, ” ethyl ester. 
1477 | ——, ——, methyl ester..... 
1478 = 3-amino-2-nitro- 
1479 ——,, 3-amino-4-nitro- 
1480 | ——, 3-amino-5-nitro- 
1481 ——, 4-amino-2-nitro- 
1482 ——, 4-amino-3-nitro- 
1483 ——, 5-amino-2-nitro- 
1484 | ——, o-anilino-. 
1485 | ——, azodi-. 
1486 ——,, azoxydi-. 
1487 | ——, o-benzamido-. 
1488 | ——, m-benzamido-.. 
1489 ——., p-benzamido-... 
1490 | ——, o-benzohydryl-.. 


See Benzocaine. 


3-amino-6-nitrobenzoic acid. . 


See Anthranilic acid, N-phenyl 
See Azobenzoic acid. 

See Azoxybenzoic acid. 

See Anthrantlic acid, N-benzoy|l-. 
m-benzoylaminobenzoic acid 


p-benzoylaminobenzoic acid. . 


triphenylmethane-o-carboxyl- 
ic acid 
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NH2CsH:COOCH; 
NH2(NO2)C6H3- 
COOH 


NHo(NO2)Ce6H3- 
COOH 
NHoe(NO2)CeH3- 
COOH 
ete CeH3- 
were NO2)CeH3- 
ae) CeHs- 


“OsHsCONHC.H- 
COOH 
CsHsCONHC;Hi- 


COOH 
(CeHs)2CHCsHs- 
COOH 


241 
241 


288. 


24 
24 


33 


ORGANIC COMPOUNDS (Continued) 


ee ee LEE aEE EuEEEEEE EEE 


























For cxplanations and abbreviations see beginning of. table. 
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ee Density = ee ee Solubility in grams per 100 ml of 
n, co felting oiling 
No. md e/ml point, °C | point, °C Water | Alcohol Ether, etc. 
PAG | Diets Weees sn | see cite so 112.5 267 d. Ss. s. sl. s. eth., chl., 
Z. 
1457 a) ba Te ee OX O92519 le ee. 262 ne Ss. o eth. 
1458 | col. liq....... TC ane Preece 237 i. 2 ~ eth. 
1459 | col.liq....... ote | acess: 218.5 i. s. s. eth. 
TEGO I), Need entree sie sia craters OTeQiaraLl mean ts, sl. s 8. s. eth. 
1461 | col. lia., 1.09372; | -12.5 199.6 0.015739} 2 2 eth. 
1.518101 si 
1.088—- 
1462 | col. monocl.... 1.235=° 70 314 y.sl.s. | s. s. eth. 
Hapge nicole pl fal ee 1680 |} seeehecnt sl.s. h. | s. bh. sl. s. eth. 
1464 | col. lig....... 1.c274= | -51.6 231.2 y.sl.s. | © 2 eth. 
1465 4 
F466 el) meeds tAalniad eo... 2 249-50 subl. y.sl.s. | sl.s.h. | sl.s. eth. 
MAGTA | Mecdt sets Sees ts Ss 250-2itene-| ebeatiee. 5 sl. s. Ss. sl. s. eth. 
1468 
TARO SPACE he Wisicscensis Ml ecutass clays 2 114=159 05 terrasse soho Pokgeser || esccec obese 
BET A70 0 mecda fe Re Wei) Ce cedex 200 subl. sl. s. sl. s os 8: eth:s 1 
gr. 
1471 2 
1472 | yel. need...... 1.511— 174 (179.5)| subl. 0.5915 | 2.210 1.815-6 eth. 
1473 yelshrredes = HR dessa BST Paws Cw Ameer 0.3496 | 11.395 | 8.2158 eth. 
monocl. 
1474 
1475 
1476 
fA7 Tea) Wool leaf. P Oe ees LIDS Ds Lac Wi Bees sce kl Saeed ei ceetiee FEL 
1478 + syel. need:'f. wi)’ 4-5... 156-7 155 d. y.s. h. | V.8. v. s. eth. 
1479 "| red. leaf: fal” | -+..5.<... DOS dite wes lenntiownr.ce sl. s. Ss. s. eth. 
A280 eal syel.-prck wisi thesis 208) aa WY all eter tee sl. s. v.s.h. | s. ac. a 
1481 || redineed.f Wo} nod... D3GoTds |) Sens see s. h. Vai Siy WO oo asians aoe eet 
1482 uate needs | Aicerccess DE AWE Hl caeicee ake i. BASH in| tte EEE 
. al 
1483 | yel.need.orpr.| ......... DSR OMAN oes sieinizct sl.s. h. | s. bh. sl. s. eth. 
1484 
1485 
1486 
1487 ‘ 
1488 | red. pr. f. al... 1.5105— 248 (174) | subl. sl. s. Ss s. eth. 
1489 | sm. need. f. al.| ......... 278 bise-henomhes .... sl.s s. s. eth., ac. a. 
1490" f})meedsfial sa) mic gctcleays 161-2 subl. i. s. s. eth. 








No. Name 
1491 Benzoic acid, o-ben- 
DOV bss Pcosuieee 
1492 ——, m-benzoyl-...... 
1493 ——, p-benzoyl-....... 
1494 ——,, benzoylamino-. 
1495 ——., o-benzyl-........ 
1496 | ——, m-benzyl-....... 
1497 | ——, p-benzyl-........ 
1498 | ——, o-bromo-........ 
1499 | ——, m-bromo-....... 
1500 ——,, p-bromo-........ 
1501 | ———~ P.p’-carbonyldi- 
1502. | —-—, o-(carboxymeth- 
oxy)- 
1503 , o-chloro-........ 
1504. | ———, m-chloro-....... 
1505 | —— p-chloro-........ 
1506 —— p-cyano-........ 
——,, 2,3-diamino-.... 
te a 2,4-diamino-.... 
1509 | ——, 2,5-diamino-.... 
1510 | ——, 3,4-diamino-.... 
1511 | ——, 3,5-diamino-.... 
1512 | ——, 2,3-dibromo-.... 
1513 | ——, 2,4-dibromo-.... 
1514. | ——, 2,5-dibromo-.... 
1515 | ——, 2,6-dibromo-.... 
1516 | ——, 3,4-dibromo-.... 
1517. | ——, 2,3-dichloro-.... 
1518 ——., 2,4-dichloro-.... 
1519 ——,, 2,5-dichloro-.... 
1520 | ——, 2,6-dichloro-.... 
1521 ——,, 3,4-dichloro-.... 
1522 | ——, 3,5-dichloro-.... 
1523 | ——, 2,3-dihydroxy-... 
1524 | ——, 2,4-dihydroxy-... 
1525 ——,, 2,5-dihydroxy-. 
1526 ——.,, 2,6-dihydroxy-. 
1527 , 3,4-dihydroxy-. 








PHYSICAL CONSTANTS OF 



















catechol-o-aci 
See 6-Resorculic acid. 
See Gentisic acid. 
See y-Resorcylic acid. 
See Protocatechuic acid. 
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Mol. 
Synonyms Formula Wt. 
benzophenone-o-carboxylic CeHsCOCsHs- 226.22 
acid COOH 
benzophenone-m-carboxylic | CsHsCOCsH:- 226.22 
acid COOH 
saan ong DrMEREr ES PoE ee 2 226.22 
aci 
See Benzoic acid, benzamido-. 
diphenylmethane-o-carboxyl- | CsHsCH2CsHu- 212.24 
ic acid COOH 
SERCO oa dese as dee ee Poneatt 212.24 
erase erols Gara Sines aoe CeHsCH2CgHu- 212.24 
COOH 
Sancreye cicetereiee esto bac ee eee BrCsHsCOOH. .. .| 201.03 
BENGE Gomer ore: coeeoe BrCsHsCOOH. . . .| 201.03 
cictcyevevsistotee efsleiaia a niate eerie BrCsHsCOOH. ...| 201.03 
p,p'-benzophenonedicarbo- CO(CsHsCOOH)2 | 270.23 
xylic acid 
salicylic-O-acetic acid; HOOCCH:0C¢H:z- | 196.15 
salicylacetic acid COOH 
JE Pe). 5.0 ss eee ClCsHsCOOH.....] 156.57 
I IRAN ase CICsHsCOOH.....} 156.57 
CICsH:COOH..... 156.57 
CNCsHsCOOH....} 147.13 
CsHs(NH2)2COOH | 152.15 
CsHs(NH2)sCOOH | 152.15 
CeH3(NH2)2COOH | 152.15 
CeH3(NH2)2COOH | 152.15 
CsH3(NH2)2COOH | 152.15 
CsHsBreCOOH. .. .| 279.93 
CsHsBreCOOH....| 279.93 
CeHsBreCOOH..: .| 279.93 
CsHsBreCOOH....| 279.93 
RATS oe Oper ee CsHsBreCOOH, ...| 279.93 
CleCsHsCOOH. ...} 191.02 
CloCsHsCOOH. ...} 191.02 
CleCeHsCOOH....} 191.02 
CloCsHsCOOH. ...} 191.02 
CleCsHsCOOH. .. .| 191.02 
stabs Sat T Ne oe eases Eee CloCsHsCOOH. .. .| 191.02 
o-pyrocatechuic acid; pyro- | (HO)»CsH3COOH | 154.12 






ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility in 100 f 
form, color Density Melting Boiling a hat eh hes pt me 


No. | and index of g/ml point, °C | point, °C Waton lWAtechel 








Ether, ete. 


refraction 
1491 | tricl. need. | ......... +H20, 93;} ......... s. h. v.58. v. s. eth. 
Mae 1H:20) f. anh. 127 
1492 tote Heedilall [imeem 161-2 subl. sl. s. 8. s. eth. 
1493 |\imonocl. leaf. | ..0...... 194 subl. sl. s. 8. s. eth., ac. a.; 
f. w. sl. s. chl., bz. 
1494 
1495 | need. f. dil. al] ......... 114 subl, sl. 8. s. s. eth., chl., bz. 
1496 | need. or leaf. | ......... 107-8 subl. y.sl.s. | s. s. eth., chl. 
f. dil. al. 
0407) [ineedosetweror |. ose 157-8 subl. sl. s. ce s. eth., chl., bz. 
leaf. f. dil. al. a 
1498 | col. monocl. 1.929— 147-50 subl. 0.18% | s. s. eth., chl. 
need. f. w As 
1499 | col. monocl. 1.845— 155 280 0.045 | s. s. eth. 
need. 
1500 | col. monocl. | 1.89422 | 251-3 | ......... 0.005625] s. s. eth, 
need. or leaf. é 
f. w. 
SHOUT ee Sed. bo woe SUL E<3GOl Yea ciee te i sl. s. sl. s. eth., bz., 
acet.; s. ac. a. 
4502) |ineedaioWessc.8 ache ewes 100. 0 ai eiktiaads 8. s. s. eth., ac. a., 
acet. 
1503 | col. monocl... 1.544°° 142 subl. 0.21% | v.s. v. s. eth. 
1504 | col. pr.......] 1.496% | 158 (154-5) subl. 0.04 |s. s. eth. 
"1505 | col. tricl.......] 1.541-* | 243 (235) | subl. 0.007725| v.s. | v.s. eth. 
PHOGin | leaksifawise. cer}! cicetrersrrore 213-4, (219) |) reteratette ts v. sl. s.| v.38. vy. s. eth.; s. h. 
c., 8. h. ac. a. 
450701 | (ting. need wu)... 2. 190-1 d. sl. s. V. V2 6. | V. 8. ac. a. 
Ce | Cee eee SL | See CasN40. | |) Piercy. s. h. 8: V. 8. ac. a. 
B5OQHL| SI. DEM codes Mafisias sic wn cs [fv ecoe cine oe d. v.sl.s. | v.sl.s. | v.sl.s. eth. 
1510 FORE perc sevcaes PUAN Meds ceva ovarerare ZIO=1-d: |) aetetentaarehs Ble sei, |) Peoaad, Pioneer ends cones 
Ss. 
T5hip needy etsy |) ae. ss. (-H:0, d. 1.18 v.S vy. s. eth. 
(+1H20) 110) anh 
W. 228-36 
THUSH need. Live VN Is.. 140-60) all stiseweect Blas. BL eeeag el s. h. Igr 
T5USE. Mleafatewite....::|\ saute ee. 172-3 subl sl. s. h. | s. s. eth. 
1514 | need. i se CVetG | AS, een 5S oy Aoksln WIA oe). 0.0841 | s. s. eth., ac. a. 
151 | need f. Wee scr | aise. We 146.5 209-1016 s. h. 8. s. eth., chl 
(151-2) 
V5IGE |imeed: tw. .s...|| etki. 232-3 subl sl. s.-heallss- s. eth. 
P5NTMu Need. on core uel Octrob sac L645(160) cafes. 28 sl. s. h. | s. s. eth. 
W518? [Unecdsf we | wand... se 164 subl. she s. s. eth., chl., bz. 
or bz. 8, 158) 
1519 cols need: f.wi. | seei eae 301 0.08411 | s. s. eth., alk. 
1520 | col. need. f.al.} ......... 120 ‘4432 subl. rf 8. s. eth., bz., alk. 
15210 ‘|(colineedsia - |. .0R02:,.. 208-9 subl. sl. s. 8. s. eth., alk. 
w., al. or bz. (201-2) 
1522) \}meeds fl aliNs 1. od... 182-3 subl. sl.s.c. | v.58. . eth.; sl. s. 
er. 
1523 | col. need. f.w.] ......... anh. 204 d. 8. 8. s. eth, 





For explanations and abbreviations see beginning of table. 
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No. 


1528 
1529 
1530 
15381 
1532 
1533 
1534 
1535 
1536 


1537 
1538 
1539 
1540. 
1540M 
1541 


1542 
1543 


1544 


1545 





1553 
1554 
1555 
1556 
1557 
1558 
1559 


1560 
1561 
1562 


1563 
1564 





1565 


Name 


Synonyms 


Formula 





Benzoic acid, 3,5-dihy 
, 3,4- dimethoxy-. 





i ¢ 


dimethyl 
-dimethyl-. 
-dinitro-...... 


-dinitro-...... 


——, 3,4-dinitro-...... 
——,, 3,5-dinitro-...... 


» , isobutyl ester... 
——,, o-ethoxy-....... 


—., m-ethoxy-....... 
——.,, p-ethoxy- 


——, o-ethyl- 


——, m-ethyl- 


——, p-ethyl-......... 


——, o-ethylamino-. 
——.,, m-ethylamino-. . 


——, p-ethylamino-.-... 


——., o-fluoro- 


——., m-fluoro- 


——, p-fluoro-........ 

——, o-formyl-. 

—., m-formyi-. 

——., p-formyl-. 

——., hexahydro-. 

——, hydrazodi-. 

——, o-hydroxy-. 

——, m-hydroxy-..... 

——, p-hydroxy-...... 

—., p-(a-hydroxy- 

benzyl)- 

——, 4-hydroxy-3-met 
——, o- f8-hydroxyviny] 

——, o-iodo-.......... 


——, m-iodo-......... 





droxy-. See a-Resorcylic acid. 

See Veratric acid. 

See Hemellitic acid. 

See 2,4-X ylic acid. 

See Isozylic acid. 

See 2,6-Xylic acid. 

See 3,4-X ylic acid. 

See M esitylenic acid. 








See Phthalaldehydic acid. 
See Isophthalaldehydic acid. 
See Terephthalaldehydic acid. 


See Cyclohexanecarbozylic acid]. 





See Hydrazobenzoic acid. 
See Salicylic acid. 


p-benzohydrolearboxylic acid 


hoxy-. See Vanillic acid. 
-, lactone. See Isocoumarin. 


(NO2)2C6H3COOH 
(NOz)2CeHsCOOH 


(NO2)2CeHsCOOH 
(NO2)2CeHs3COOH 
(NOz)2CeHsCOGH. 


(NO2)2CeH3C Ue 
CH2CH(CHs3)2 
C2H;0CsH.zCOOH 


C2Bs0CsHsCOOH 
C2Hs0CsaHzCOOH 


CoHsCeHsCOOH. . 


CcHsCeH:COOH. . 
CoHsCeHsCOOH. . 


CeHsNHCeHu- 

COOH 
CoHsNHCe6Hu- 

COOH 
FCeHsCOOH..... 
FCsHsCOOH 
FCsHsCOOH..... 


HOCsHsCOOH.... 

HOCsH.COOH..., 

CesHsCH(OH)Ce- 
HsCOOH 


ICsHsCOOH...... 
ICsHiCOOH...... 


Mol. 
Wt. 


212.12 
212.12 
212.12 
212.12 
212.12 
968.22 
166.17 


166.17 
166.17 


150.17 


150.17 
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ORGANIC COMPOUNDS (Continued) 















































Crystalline lubility i 
P form, colo. Deity Mat ing Boling, Solubility in grams per 100 ml of 
r n 3 
e By oc g/m Pom, iso, Water | Alcohol Ether, ete. 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 | col. op. Bee Sane eee frz. | subl. 1.85% | y.s 0.7199 bz. 
pr. f. w. 9 
1537 | col. are tell 255 beers (deta ren cree sls. h. | s. s. eth. 
monocl. pr. 
f. w. 
1538), cols meed:.f. w.| -a-j<02.0m 202-3 d. s. h. s. s. eth. 
1 bS05n |Ucolomeed sees al 5, «a0. 163 165 subl. 0.67% | v.s. v. s. eth. 
1540 pe icnod nige Swedes 204-5 subl. 1.910 | vs. sl. s. eth., bz., 
ab. f. w CS; s. ac. a. 
1540M| monocl. pl. or | ......... Lae Pee ioe cet SI ees 4 Oc ae ‘ 7 oa 
need. 
D41E || Ecol. oil 3. Mec) ects »-0:<¥0 vee d.ca./300) ill fsl:tesnoss| deere cre |mavraeree eee ee 
é s. h. 
1542) \ecol. need! fw} 2... 06s 137 subl. sl. s. h. | s. s. eth. 
@543% col. need |. 3....y)|| "=e cfous ets TOSS ae | islivecoeieas Vey SLs i8:|| Pterceysr |W be aeetoritijecis-os 
1544 | col. need.f.h. |] ......... 68 259 v.sl.s.| v.s v. s. eth 
W., 
1.5101299-6 
1545 ot =p fe 1.042100 Hie oe hall) Rend ge ey v.sl.s.|s v. s. eth. 
1.534500 
1546 ook Ape (a Heya) eae Senos T1359 Fl Weeksereroaes s. h. V. 8. v. 8s. eth. 
al, 
1547 
MBASHT |EpE date n cote dee fence 101 subl. v.sl.s. | s. s. eth, 
1549 se teeereeeee | terete es U7 Bie oem oy letoaacetnes NEI: s. s. eth. 
1550 | need. f. w..... (2 clscee te bee ated LESIEn Fe 0.722%) v.s. | v.s. eth, 
1551. | leaf. f. w...... ACE ora REE ip Se RE 0.150%} 2.0... ol 
1552 monocl. pr. | 1.479% | 182 (184-6) ......... 0.127% | s. s. eth. 
. We 
1553 ‘ 
1554 
1555 
1556 
1557 
1558 j 
1559 | col. rhomb. f. | 1.473— LyON tial yleeerea « 0.9218 | sh. 9.717 eth.; 
w. or al. Ba (1-200 0.015 bz. 
1560 | col. monocl. 1.443—— subl. 76 5 7915, | 39.3415 | 9.417 eth.; 
.W. Gi. 5-5.5) 2.675 0.011! bz. 
1561) || need £., Weert d Gj. ac 164-5 d s. h. s. s. eth.; sl. c. 
chl. 
1562 
1563 - 
1564 | col. need. f. w. 2. 249—— T62e ee a\iiedketyGens 0.0955 | sl. s. sl. s. eth. 
1565 | need. f. acet... 2.171= 185-7 subl. d. 0.011725] sl. s. sl. s. eth. 





For explanations and abbreviations see beginning of table. 
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« 


1578 


1579 
1580 


1581 


1590 
1591 
1592 
1593 
1594 
1595 
1596 
1597 
1598 





PHYSICAL CONSTANTS OF 
ee Se ee eee nee meen Seer 























Mol. 
Name Synonyms Formula Wt. 
Benzoic acid, p-iodo-.| .......................... ICsHiCOOH...... 248.03 
==) O=ISOpropy late. Fs baa eee ee (CH3)sCHCsH:- 164.20 
COOH 
——, p-isopropyl-. See Cumic acid. 
——., o-mercapto-..... thiosalicylic acid; o-sulfhy- HSCsHsCOOH....| 154.18 
drylbenzoic acid 
——, o-methoxy-...... salicylic acid methyl ether. ...| CHsOCsHsCOOH | 152.14 
me EE IMCCROXV = ee! oo a5 eer eee ee at CHs0CsHisCOOH | 152.14 
——, p-methoxy-. See Anisic acid. 
——, methyl-. See Toluic acid. 
——,, 3,4-methylenedio|xy-. See Piperonylic acid. 
Sa, ONTO =e rte oe ON ly ssc, ah cam enes NOoCeHsCOOH...} 167.12 
Saray Ol CUS Go cell Spee bu scouaBe Ande soocon- NO2CsHsCOOC2Hs| 195.17 
==; 7, MELE esters We as eto biscithesn eer NO2CeHsCOOCHs | 181.14 
== rerio ha Cp eo oo 5 ol [ORAS ene | OU eene sae eees NO2CeHsCOOH...| 167.12 
——s miebhylLester eae jacjonar eee Roe NOeCsHsCOOC2Hs! 195.17 
=F —,, Mebhylesher We a.a|| «a> eraiaioatistcre siete «a tac ee NOsCsHsCOOCHs | 181.14 
See MO MIMIC Omi vore cc tee} | Kosascscl jie iso oi ee: NOeCeHsCOOH...| 167.12 
See es CUD. Wester.yetten|| cnet. cice tek tae NOsCsHsCOOC2Hs| 195.17 
PSS = STH OA MCR) ese) Gougeree yy ae See oP a NOsCsHsCOOCHs |} 181.14 
Sar) O-MILTOSO=IN SA yas oaccccten anniek. ae NOC;sHsCOOH. .} 151 12 
meen IT =MICLOSO= ds Bedell on. enc ck oc sehen. ee NOCsHsCOOH...| 151.12 
Spee P= MEL OSOM os . ocedall, on o.c.c, Atm eee cnt nee NOCsHsCOOH...| 151.12 
===, pentamethyl- <7.) Saude aieehodtedtot.. (CH3)sCsCOOH...} 192.25 
——, o-phenoxy-...... salicylic acid phenyl ether. ...| CcHsO0CsHsCOOH | 214.91 
——, o-phenyl-....... o-biphenylearboxylic acid. ...| CeHsCsHsCOOH..| 198.21 
——, m-phenyl-...... m-biphenylearboxylic acid....| CcoHsCeHiCOOH. .| 198.21 
——, p-phenyl-....... p-biphenylearboxylic acid. ...| CoHsCsHaCOOH, .| 198.21 
——., p-phosphono-. . .| p-benzophosphinic acid. ..... ee 202.12 
Sy (O=PFOPYilanathee-feis |) 0c cabs bene oR tie oacs «8 CsH;CeHsCOOH. .| 164.20 
+ = DLODYila nate cca obsidian eee. CsH;CeH«COOH. .| 164.20 
——.,, silico-. See Benzenesiliconic acid. 
——., o-sulfamyl-...... o-sulfamidobenzoic acid ..... NH20.SC5Ha- 201.19 
COOH _ 
— premier hAGe. soll seaaauccchconaddliea ohoete NH2028C¢Hu- 201.19 
COOH 
aa -SUlfam yin eel anc eee ene eee NH202SCsHu- 201.19 
COOH 
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ORGANIC COMPOUNDS (Continued) 






































Crystalline Solubility in 100 ml of 
form, color Density Melting Boiling pices ies leas oe 2: 
ee ele | pete pointy © |) water: |(Alcohol!|’ Belen deo. 
1566 | pl. orleaf..... D, 134-2 269-70 subl.d. | 0.003525] sl.s. | sl. s. eth. 
1567p el ECOln pra f. Wren |e a tas.c ales SMM esi Se She S. s. eth., bz. 
1568 
1569 tt meedifal|deocea onsae: 164 subl. vy. sl.s. | v.s s. eth., ac. a. 
al. 
1570 moned tab. 1.180 98 (100-1) | 200 0.53 V.S v. s. eth. 
.W. 
1571 col. need. f. w.| ......... 107-8 170-210 slss ey hws v. s. eth. 
subl. versus 
1572 
He 
1574 
1575 tric]. need. 1.575— TATE PS + lhe Sr scdets 0.6829 | 2810 21.641 eth.; 8. 
f. w. ut (144-5) ot sl, 3. 
Z., Chl.; i.lgr. 
17 Gt |PColertricl eet re | Pattee cc 30 148-5010 i. So s. eth. 
1577 | yel.oil....... 1.286%; | -8 275 (269) | i. 2 2 eth. +i. pet. 
8 eth. 
1.284-- 
1578 | monocl. leaf. | 1.494 ee ee 0.3120 | 3310 25.14 eth.; s. 
f. w. si iG sl. s. 
z., chl.; i. lgr. 
1570s PMONOCI. Dro ule. + eee 47 (40-1) | 298; 171% | i. v.s v. s. eth. 
1580' |] Col, Needed oe s.e a2 78.5 (70) | 279 i sl. s. s. eth.; sl. s. 
tne. al. 
1581 | monocl. leaf. | 1.55022 | 249.4 subl. 0.0245 | 0.91 | 2.21 eth.;s. 

f. w. 4 acet., alk.; v. 
te Ss. ¢: bz., 
chl.; i. lgr. 

1582 ee iricl, leafs sipacette.e ores CT palin Sahel eos Ceres 2 i 8. s.eth. 
al, 
1583 te quoted: aie 96: ore a es i, s. s. eth. 

eaf. 

D5 Sdame NCO tab accyalertiess ic ec 210 GAT rt Raa OS kone st 8. Ae sl. s. eth., 
: Z.3S. ac. a 

1585 COlMCrs gee venihasedicseiaste ZOOvaE ET” [eae ayers ||| eacere. 8. v. sl. s.eth., bz. 
T5SG a EY. Cla DOW acc olmeyihs cla 8 - PARLIN taaerhinedl | ermicnchecte Segal IGRI, s. te sl. f eth., 

Z.; Sls, ac. a. 
587, Peed. ifewWeeees || sede oc sos 210.5 subl. NARI OREN RCRe Onl bapecs aaaeeee 
1588 Zt ay leaf iwc caus 114.5 355 d. 0.01 v.s 6 5 eth.; s. 

. al. chl., glyc. 

1589 poh prong: 1.458% 114 (111) | 343-4 sl. s. h.,| v. 8 Van Sop bzs0.3: 

need. f. al. i, ¢. ac. a. 

1590) ||Pcolstleat sts al Ret sere, ons 160 = 2" hater sk: i. (sl. s.)]} v. 8 Vv. 8. oth bz., 
ac. a., lgr. 
1591" col. need. f.ial., |\ 2... 219 (224) | subl. y. sl. s.| v.s y. s. eth. 
or bz. : 
TAIZ need ake wesc cales recs eke SOOO IS a8 alba s 8 ak s. 8. sl. s. HCl 
15930 Weleatiisalicer. «all yoeriesieec 58 273 8. Vv. Ss. v. s. eth. 
ae Colsleak. fw in| ancuis se eon 1 ie ntichl i cere oe sisi nt | ves. v. 8. eth.;s. bz. 
1596” |/rhomb. f.aly 7.) 2.5.0... GS= (ees eee es fees V.S v.s8 v. s. eth. 
1597, , | need. or pl. fawalya. +... -<.. Bt Shedd hear aR Ss vy. sl.s. | v.8 v. s. eth. 
1598 | need. orpr. °] ....:.... 280d eee, v. v. sl] v.s sl. s. eth.; v. sl. 
f. w. Ss. s. bz. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





























| " Mol. 
No. Name Synonyms Formula Wt. 
1599 | Benzoic acid, o-sulfhy|dryl-. See Benzoic acid, o-mer|cap 
1600 MOssullOs | coe pick ae ee Hlo;Sca.coon 256.23 
2600) || =) unde: See Saccharin 
HO eer ACPI. 3 contre call BAe in ¢ acc acteas aauoane HU Ceee0ORs 238.21 
2H» 
1603® || =. =S8U lf Oster, eel) eee ee ee ee rep 256 .23 
3He 
1604 | ——, 2,3,4,5-tetrahydr |o-. See 1-Cycloherene-1-carbor|ylic acid*. 
1605; "|| 172,34, 5-tetrahy-i spe eng ee (HO)sCsHCOOH. .| 186.12 
droxy- 
1606 | ——, thio-............ benzenecarbothioic acid*.... . CeHsCOSH 138.18 
1607 Sea eD= (p=toluyl)=—r an ees en ee See ee San 240.25 
1608 Spee 58259, 5-thlaminonee |e Cerna eee ee (NH2)sCeH2COOH | 167.17 
1609 eae eos +) O-CLiamMino=— ey ane eee (NH2)3CeH2COOH | 167.17 
1600 east) 4; Ott DrOmO=neee ei. ete eee BrsCsH2COOH....| 358.84 
1OLOM |leerst2so;2- Chichloro=e ls 1 eee ee ClsCeH2COOH. ...} 225.47 
ial |), ===’ 27: Berrom acl GY CO.,..|| naaaepechsodooauoenondess ClsCeH2COOH....} 225.47 
1612 ks 2, 0-trichloro=s||lt spe ey ee ee ClsCsH2COOH....| 225.47 
1613 ——,, 2,3,4-trihydroxy- | 4-pyrogallolcarboxylic acid...| (HO)sCeH2COOH | 170.12 
1614 | ——.,, 2,4,5-trihydroxy- | 4-hydroxygentisic acid....... (HO)sCeH2COOH | 170.12 
1615 , 2,4,6-trihydroxy- | phloroglucinolearboxylic acid | (HO)3Cs6H2COOH | 170.12 
1616 ——., 3,4,5-trihydroxy-.| See Gallic acid. 
1617) Meee ens 4 trimethoxy—l| mie 1aesme fossa ete (CH30)3Cs5H>- 212.20 
COOH 
1618 ——.,, 2,4,5-trimethoxy-| See Asaronic acid. 
1619 ——.,, 3,4,5-trimethoxy-| gallic acid trimethyl ether... Cos 212.20 
OOH 
1620 ——.,, 2,3,4-trimethyl-. | See Prehnitylic acid. 
1621 ——., 2,3,5-trimethyl-. | See 7-1 sodurylic acid. 
1622 ——— 5 ets abrveydong Gol eanenoacoonsnnecerencoeou- (CHs)3CeH2COOH | 164.20 
1623 ——., 2,4,5-trimethyl-. | See Durylic acid. 
1624 | ——, 2,4,6-trimethyl-. | See B-/sodurylic acid. 
1625 ——,, 3,4,5- sfumethyt. See a-Isodurylic acid. 
1626 | ——, 2,4,6-trinitro- . sym-trinitrobenzoic acid. .... (NOz)sCeH2COOH | 257.12 
1627 | Benzoic amide. See Benzamide. 
1628 Benzoic anhydride... .| benzoic acid anhydride. ..... (CeHsCO)20 226.22 
1629 | Benzoic sulfinide. See Saccharin. 
1630 Benzoine ete: ocd. benzoylphenylearbinol; a- CeHsCHOHCOG,- | 212.24 
hydroxy-a-phenylacetophe- Hs 
none 
1631 | ——, ethylether........... a-ethcxy-a-phenylaceto- Peet” 240.29 
phenone, 2-ethoxy-1,2-di- COC6Hs 
phenyl-1-ethanone 
1632 | ——, imide. See Amaron. 
L683 ryt toxime spepeersaeote: I este tle neler desc stents CeO 227.25 
(:NOH)CsHs 
1633M » P,p'-dimethoxy-. | See Anisozn. 
1634 | Benzol, Benzole. See Benzene*. 
1635 | Benzonitrile.......... benzenecarbonitrile*; phenyl | CoHsCN.......... 103.12 
cyanide 
1636 | ——, o-amino-. See Anthranilonitrile. 
1637. | ——, m-amino-....... m-aminophenyl cyanide,..... NH2CesHiCN..... 118.13 
1638) J) | p-aminos- enn es p-aminophenyl cyanide..... . NH2CeHsCN..... 118.13 








re 
*Name approved by the International Union of Chemistry. 
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a 





























ces Danait Melt Boil Solubility in grams per 100 ml of 
orm, color ensity felting soiling 
No. ote ¢/mal point, “C | point, °C Water | Alcohol Ether, etc. 
1599 
1600 | rhomb. need. | ......... CCF alll Gomperene 50 Vv. Ss. i. eth. 
f. w. -3H,0, 
105; anh 
141 
1601 
1602 deliqz erJaee ts. SRY OSs nhriot inst 8. 8. v. s. eth.; i. bz. 
141 
1038? || needs £5 ws. e000 ot estensers O4sanh.cwt | Raa aes 2 Vv.s Vv. v. s. eth. 
260 
1604 
1605 (he Boni ell See a aenenene 148: ree ees fe VAS Peal rie legs i. Igr. 
1606 velvorloricn:yu|mecrieaace 24 d. rs 0 2 eth. 
1607 | need. f. acet...| ......... 130(224)" | ye. J. VaiSlerselli vers v. s. acet.; sl. s. 
Zs 
GOS MMi Wor ti iwick Rs. 2 AV EE O18 ty omen bays be Rod WE uly of eben Jt v.s. h. | v.sls.h.] i. eth. 
1609" | need: £.. wesc). cee. -H:0, d. suuhe i, i. eth. 
>100 
1609M|Fcol:tneed: 2). 4)". 2... 7 eo al i ee A. Ss. s. h. bz. 
1610 meedsfs al eyewear 186—7/(129)| io... oe sl. s. 8. s. eth. 
1611 | sm. need. f.w.| ......... 163 subl. s. h. Ss. s. eth. 
M612'S |Eneed: f: alo). 2. ho is.. 203 subl. s. h. v.s vy. s. eth. 
1613" |Pneed ftwss lS oh os 200 d. subl. 0.132 | s. v. s. eth. 
A614) * | need. foswi ose... oe. DAT =8 eng |. Ves. hoyevissieel| lerece 1  BRAS 
AGTOM | EChicewwit ens o| ances sce LOO" demain cat 5: Syhs 8. v. s. eth.; i. bz. 
1616 
TUE Co pha OR8 acetal eens Sey eae 97-9 Comers ie Dare 2 s. ss s. eth. 
1618 
1619 qe meeds+ [her ghee 168 225-710 v. sl.'s. | ves v. s. eth., chl. 
. Ww. 
1620 
1621 
1622) |pneeds fewer tele eh. Oe S41 055670 errant. 4 ch s. s. eth. 
1623 
1624 
1625 ; 
1626 |i yel’rhombs'" |"... J...... 228 .7 subl. d. 2.0575 | 26.6% | 14.7% eth. 
ie need. f. w. (220-3) 
1628 | col. thomb, ; 1.1989 | 42 360 i. s. s. eth, 
pr., 1.57665! 
1629 ih 
1630 _ cok nes pr. 1.310 137 344; 19412 | 0.0375 | s. sl. s. eth. 
al. Y 
1631 needs flere fee bo. sale 62 biek e Pan Pee 8. s. eth.; v.s. bz. 
1632 
1633° | wh>amor.s: Se OKs oo. sc. 0A Ee  lomuiedl || rain oer ic i. s. s. eth., acet. 
ee or pr. (149-51) 
. ba. 
1633M 
1634 2 a 
1635 | col. liq., 1.0102— -13 190.7 1100 ) o eth. 
1.52892 2 
1636 °|> 
AGS7™ | imeed specs lan de ee : | 58-4 288-90 sl. s. s. s. eth. 
1638 col. monocl: *- WF 4 ae es. 86 d. v.s. hb. | v. VovBs ethirni, 
pr. HCl 








"For explanations and abbreviations see beginning of table. 
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1660 
1661 
1662 
1663 


1664 
1665 
1666 
1667 


1668 
1669 
1670 





Name 


Benzonitrile, p- 
bromo=F/92% 2.5 fo.5 





—, methyl-. 
——, o-nitro-......... 


—, m-nitro- ....... 
——,, p-nitro-......... 


Benzo[a]phenanthrene. 
Benzo[def|phenanthre 
Benzo(/|phenanthrene. 
Benzola|phenazine.... 


Benzo/b]phenazine, 5,8 
Benzophenone........ 


——.,, 3-amino- 

—., 4-amino-........ 
——.,, 4,4’-bisdimethyl- 
‘amino- 

——., 2,2’-diamino-.. 
— ., 3,3’-diamino-.... 


——,, 4,4’-diamino-.... 


——.,, 2,2'-dihydroxy-.. 
——.,, 2,3’-dihydroxy-.. 
——.,, 2,4-dihydroxy-... 
——.,, 2,4’-dihydroxy-.. 


——., 2,5-dihydroxy-... 
——., 3,3’-dihydroxy-. . 
——., 3,4’-dihydroxy-.. 
——., 4,4’-dihydroxy-.. 


—., 2,4-dihydroxy-6- 
, 2,6-dihydroxy-4- 
—,, 4,4’-dimethyl-.. 














Mol. 
Synonyms Formula Wt. 
p-bromopheny] cyanide... ... BrCeH.CN....... 182.03 
4-chlorobenzenecarbonitrile*; | ClCsHsCN...... 137.57 
p-chloropheny! cyanide 
See Tolunitrile. 
2-nitrobenzenecarbonitrile*; | NOsCsHsCN......| 148.12 
o-nitrophenyl cyanide 
aygasonairay eX avatar eM a fe agageeras NOoCe6HiCN......} 148.12 
Re as Maver si AMEE Ona RTT eT NOsoCeH4CN......] 148.12 
See Chrysene. 
ne. See Pyrene. 
See Triphenylene. 
a-benzophenazine; aB-naph- | CioHs:N2:CeH4....| 230.26 
thophenazine 
-dihydro-8-imino-5-phe|nyl-. See Rosinduli|ne 
phenyl ketone; diphenyl ke- | (CeHs)2CO....... 182.21 
tone; benzoylbenzene; a- 
oxodiphenylmethane 
<fikdyarstee MOREE ee errant (CeHs)2C:NOH...| 197.23 
a Sat EE, ote steeys (CeHs) 2 272.34 
C:NNHCcHs 
o-aminodiphenylketone; 0- CeHsCOCsHs4NHe | 197.23 
benzoylaniline 
m-aminophenyl phenyl ke- | CsHsCOCsHsNH2.| 197.23 
tone; m-benzoylaniline 
p-aminopheny] phenyl ke- CeHsCOCcHsNHe .} 197.28 
tone; p-benzoylaniline 
Michler’ sketone;tetrameth- | CO[CsHsN(CHs)s]e] 268.35 
yl-4,4’- diaminobenzophenone 
bis-o-aminopheny] ketone. . . . Ee 212.24 
4NHo 
bis-m-aminopheny] ketone. . . Be Oe ae 212.24 
4NHe 
bis-p-aminopheny] ketone... .} NH»2CsHsCOCe- 212.24 
HiNHe 
bis-o-hydroxypheny] ketone. . sae 214.21 
m-hydroxyphenyl o-hydroxy- | HOCsHsCOCs- 214.21 
pheny! ketone HsOH 
4-benzoylresorcinol; 4-ben- | CesHsCOCsHs3(OH)>s| 214.21 
zoresorcin 
o-hydroxyphenyl p-hydroxy- | HOCsHsCOCe- 214.21 
phenyl ketone; p-salicyloyl- HsOH 
phenol : 
Zee ecypneey phenyl | (HO)2CeHsCOCcHs} 214.21 
etone 
bis-m-hydroxyphenyl ketone. Se aaa 214.21 
4 
m-hydroxyphenyl p-hydroxy- | HOCsHsCOCs- 214.21 
phenyl ketone HiOH 
bis-p-hydroxypheny] ketone. .| HOCsHsCCCe- 214.21 
HiOH 
methoxy-. See [socotoin. 
methoxy-. See Cotoin. 
di-p-tolyl ketone............ CHsCsHsCOCe- 210.26 
HiCHs 
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ORGANIC COMPOUNDS (Continued) 


No. 





1660 
1661 
1662 
1663 


1664 
1665 
1666 
1667 


1668 
1669 
1670 


Solubility in grams per 100 ml of 








Crystalline 

form, color Density Melting Boiling 

and index of g/ml point, °C | point, °C Waten 

refraction 
need Pt wWe Ee NOH | e.escie 113 235-7 s. h. 
need: fal FIs. .|...aa08 92 (93-4) | 223 sl. s. 
silkymeed. ferw:l) .<chw< cu 109V. 2. J-esabess s. h. 
meedviNw? FUE. dees 118 (115-6)| subl. sl. s 
yel. leaf..f) ali Wowk... . 0s IEA eserredllesteed ds sl. s. ¢. 
yel. need. f. bz.| ........- 142.5 >360 i. 
a(stab.) col. | a1.0976——%| «49; 6 26; | 306 i 
rhomb. pr.; 8 ms 745-8; 

col. monoel. pr}. 81.108— 6-51 
Head Baek. alte aot nls towels dlaebebey. «t- y. sls. 

(141-25) 

need NIA I... 9 LT (LOS) windaretan: ts bo sazebts 
Daeyelnleak. allman ase s LOSoa bytith feoadas sh. | veces. 
velamneedicn..aeMy ee deters, 86°. antiagsitzatt ose. |}. sl. s. w 
Heaters: dil alies| eee yer 124 (110-5)] ......... sl. s. 


glit. leaf. f. al. 
pa. yel. leaf. f. 
dil. al. 
yel. need. f. al. 
hex. or 
rhomb. need. 


f. dil. al. 
leaf. or pr. f. 


yel. pyram. f. 
Me or pl. f. 


. Ww. 
yel. need. f. 
dil. al. 
sm. need. f. w. 


rhomb. f. al... 





174 
132-3 


173-4 (171)| 28511 


244 (237) 


206 


95 (91-2) 


>360 sl. d.| 0.0425 


s. h. 


subl, 


333-4725 i. 


For explanations and abbreviations see beginning of table. 
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Alcohol 


v. sl. s. 


13 518 











Ether, ete. 





v. s. eth. 


s. eth., bz. 


s. eth., ac. a. 


s. eth. 
s. chl., ac. a. 


v. sl. s. eth; 
sl. s. c. bz. 


17.5% eth.; s. 
chl. 


v.s. eth., acet.; 
s. alk. 


s. eth. 


s. eth., chl. 
s. eth. 
s. eth. 


Taser pth. S- 
bz., alk. 


s. eth., bz. 

s. alk. 

s. eth. 

V:_ 8:1 pth,* 's 
me. al., acet.; 


i, bz, chi, 
CS 


2 


5 Ae aie f 
chl., CS2 


1684 


1703 


1704 
1705 


1706 
1707 
1708 


Name 


PHYSICAL CONSTANTS OF 


SS 


Synonyms 





Benzophenone, p-hy- 
droxy- 
, o-nitro- 





——, m-nitro- 
——,, p-nitro-......... 
——., 2,4,6,3’ ,4’-pentah 
——,, 2,2’ ,6-trihydroxy- 


——., 2,3,4-trihydroxy- 


Benzophenonecarboxy 
p,p’ -Benzophenonedic 
2,3-Benzophenonedica 


ydroxy-. See Maclurin. 
2-salicylylresorcinol......... 


4-benzoylpyrogallol; aliza- 
rin yellow A 


lic acid. See Benzoic acid, be 
arboxylic acid. See Benzoic 
rboxylic acid. See Phthalic 





2,5-Benzophenonedica|rboxylic acid. See Terephth 
3,4-Benzophenonedica|rboxylic acid. See Phthalic 
p-Benzophosphinic aci|d. See Benzoic acid, p-phosphon 


Benzopinacol,......... 1,1,2,2-tetraphenyl-1,2- 
ethanediol*; tetraphenyl- 
ethylene glycol; benz(o)- 
pinacone 

8-Benzopinacolin..... a-triphenylacetophenone; 
benzoyltriphenylmethane; 
pheny! trityl ketone 

Benzopinacone, See Benzopinacol. 

Benzopyrazine. See Quinozaline. 

Benzo(b]pyridine. See Quinoline. 

Benzo[c]pyridine. See Isoquinoline. 

Benzo(a|pyrimidine. See Quinazoline. 


1,2-Benzopyrone. 
1,4-Benzopyrone, y-Be 
2,1-Benzopyrone. 
Benzo[b]pyrrole 
Benzoquinhydrone. 
Benzo[f|quinoline 

——,, 3-methyl- 


Benzo[A]quinoline..... 


——, 2-methyl-....... 
p-Benzoquinone. 
4-Benzoresorcin. 
Benzothiazole. (Number 
Benzothiazole, 2-(2,4- 
dinitrophenylthio) - 


——.,, 2,2’-dithiobis-... 


——.,, mercapto-. 
——.,, 2-methyl- 


——,, 2-phenyl-....... 


2-Benzothiazolethiol. . 


——., benzoate............. 


See Coumarin. 
nzopyrone. See Chromone. 
See Isocoumarin. 
See Indole. 
See Quinhydrone. 
5,6-benzoquinoline; 6-naph- 
thoquinoline 
3-methyl-5,6-benzoquinoline; 
f-naphthoquinaldine 
7,8-benzoquinoline; a-naph- 
thoquinoline 
2-methyl-7 ,8-benzoquinoline; 
a-naphthoquinaldine 
See Quinone. 
See Benzophenone, 2,4-dihydro 
ed beginning S=1). 
2-benzothiazyl 2,4-dinitro- 
pheny] sulfide 


2,2’-dibenzothiazy] disulfide. . 


See Benzothiazolethiol. 

p-methylbenzothiazole; eth- 
enylaminothiophenol 

benzenylaminothiophenol. ... 


2-mercaptobenzothiazole; o- 
thiocarbamidothiophenol 





Mol. 

Formula Wt. 
HOCsH«COCeHs. .| 198.21 
NOsCeH.zCOCeHs | 227.21 
NOsCseHsCOCeHs | 227.21 
NOsCeHsCOCeHs | 227.21 
(HO)2CeHsCOCe- | 230.21 


A’ 
CeHsCOCsH2(OH)s| 230.21 





nzoyl-. 
acid, p,p’-carbonyldi|-. 
acid, 3-benzoyl-. 
alic acid, benzoyl-. 
acid, 4-benzoyl-. 
o-. 
(CeHs)2COHCOH- | 366.44 
(CeHs)2 
(CeHs)sCCOCeHs. .| 348.42 
CisHoN... 22.0... 179.21 
CisHsNCH3...... 193.24 
CisHoN 2. 0... oe. 179.21 
CisHsNCHs...... 193.24 
Zy-. 
CeH.SC- 333 .33 
[oases 
[SCeHs(NO2)2]:N 
Site 255s Sey 
CisHgNoSs... 225. - 332.46 
SC(CHs):NCeHs. .} 149.20 
| ee 
CeHsSC(CeHs):N..| 211.27 
Le eee 
CsH.SC(SH):N 167.24 
(ts Sea 
CiusHoNOSe....... 271.34 


eS ——————————————————————_— 
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ORGANIC COMPOUNDS (Continued) 


Crystalline 
form, color Density Melting 
No. and index of g/ml point, °C 








re Solubility in grams per 100 ml of 
Boiling 


point; “C Water | Alcohol | Ether, etc. 














refraction 

1671 om Rese ae ae 134 some pales Kopacks. Me s. h. Vas: v. s. eth. 
il. al. 

1672 Be INONOCH cell! eyesere visi LOD: ee geil Reprcrere ete farce SLES MR oA oa 

al. 
1673) ‘|hcol. need. f.al.) ..... 5.0. Cy Se | eRe ial ieee RE ene So, e 
jes Colleafn taal’ 3}\ Sesbocc cc 1ZS MPO MAIO: Gs I. v.sl.s. | s. sl. s. bz., CS2 
167. 
1676 veliMedls Pal dete Meese eas 1Bswilaleiagiad: 7, J. sl.s. h. | s. h. s. eth., bz., alk. 
WGvdeebyelmecd: fo Week aioe 140) aie ater as sl. s. ES s. eth., alk., 

dil. al. ees sl. s. 

2. 
1678 
1679 
1680 
1681 
1682 
1683 
1684 DE Aang bcd thera cists ar SO LSGids MH Ey |, || REDE: 2.02 h. | s. eth. 
1685 DEE BA Ms eH ess oc NE LS27SeIe HOLL cael f, i v. sl. s.| s. eth.; v. s: 
c.,s.h.J bz., chl., CS 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 
1695 
1696 se Neate fs, le sehiaac ane 93 351 s. bh v.85 vy. s. eth., bz. 
.W. 
1697 | need. f. dil. al]. ......... 82 >300 sl. s. s. s. eth. 
1698 | monocl. f. eth.| ......... 52 351 (22347) | v.sl.s. | v.s. vy. s. eth.;s. bz. 
UCL | |p Re oe nee oi eee Mare eeesereaete | mentee i Bs) fall eeeadiack: «sce 
1700 
1701 
1702 | yel.cr........ 1.2472 160=2 some | REL i sl. s. ¢., sls. eth. 
: s. h. 
1703 | It. yel. or..... 1.50 180.0 i, a sl. s.} vy. sl.s. chl. 
1704 ; 
1705:% ||) MORE Gceisjerl| sstssdateoris: I atiawan ye i ES p Mee peonnede a eahe 
1706 | need. f. al...0.] ....2.... 115 i 8. eS C82, 
il. 
1707 | wh.-yel. er.... 1.49" 179.5 i: s. h. v. sl. s. eth.; 
s. alk, 
ARORA VOls 00-5, camel stokes oo 1322 edt 45.3 iz sl. . c.,| sl. s. eth. 
pee 


For explanations and abbreviations see beginning of table. 
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No. 


1709 


1710 


1739 
1740 


1741 
1742 


PHYSICAL CONSTANTS OF 









































Name Synonyms Formula Wt. 
2-Benzothiazolethiol, | .......................... CooHisNuSe......- 378.50 
mercaptide with a, B- 
diphenylguanidine 
——,, 6-nitro-, diethylthio|Ithionocarbamic ester. ....... CieHisN30283. . . . . 327.43 


Benzothiofuran. 
Benzothiophene. 
o-Benzotoluide....... 


See Thionaphthene. 
See Thionaphthene. 


N-benzoyl-o-toluidine....... Ga BLE” 211.25 
3 


m-Benzotoluide....... N-benzoyl!-m-toluidine; m- Ce CONEC 211.25 


benzotoluidide 3 
p-Benzotoluide....... N-benzoyl-p-toluidine....... bic aenateleds? 211.25 
3 
1,2,3-Benzotriazole. ...| aziminobenzene; benzene azi- | CsHisNHN:N 119.12 
mide _____ 
Benzotrichloride. See Toluene, a-trichloro-. 
Benzotrifluoride. See Toluene, a-trifluoro-. F 
Benzoxazole, 2-meth- | u-methylbenzoxazole; ethe- OC(CHs) :NCeHa. .| 133.14 
yl-(O=1) nylaminophenol U____ 
2(3)Benzoxazolone..... o-hydroxycarbanilic acid CeHsOCONH 135.12 
(O=1) lactone 4 


2,3,1-Benzoxaz-l-one., .| benzaldoximecarboxylic an- CsHsCOON:CH 147.13 
hydride ____ 


Benzoyl-. For benzoyl deri| vatives see the parent compoun|ds (e.g., for benzoyla|cetic 


Benzoyl azide......... benzazidd, mec as ton. CsHsCONs....... 147.13 
Benzoyl bromide...... benzenecarbonyl bromide*...| CeHsCOBr....... 185.03 
Benzoyl chloride...... benzenecarbony] chloride*. ..] CeHsCOCl........ 140.57 
ETON Onteniente eee erect cee: BrCsH.COCl..... 219.48 


——.,, 3,5-dinitro-...... 
——,, p-methoxy-. 


(NO2)2CsHsCOCl..| 230.57 


oes ere st trometer ye eres see NO2CsHsCOCl. .. .| 185.57 
ee Po UtLO ms en bet al (Mee eee ee NOeCsHsCOCl. .. .| 185.57 
Benzoyl cyanide....... a-keto-a-tolunitrile; 2-oxo- | CsHsCOCN....... 131.13 
2-phenylethanenitrile 

Benzoyl disulfide...... dibenzoy] disulfide.......... (CeHsCO)2Se...... 274.34 
Benzoyl fluoride....... benzenecarbonyl fluoride*....| CesHsCOF........ 124.11 
Benzoyl hydroperoxide]. See Perbenzoic acid. 

Benzoyl iodide........ benzenecarbonyl iodide*.....} CeHsCOI......... 232.03 
Benzoyl peroxide...... dibenzoyl peroxide.......... (CeHsCO)202... .. 242.22 


Benzpinacone. See Benzopinacol. 
Benzyl-. For benzyl derivatives see the parent compounds (e.g., for benzylbenz|oic acid 


Benzyl alcohol........ CeHsCH20H...... 108.13 







phenylcarbinol; a-hydroxy- 
toluene 


See “benzyl ester” under the clorresponding acids, 
ClCsHsCH2OH.... 


(methylaminomethyl)-.| See Adrenaline. 
See 2-Propanol, 2-phenyl-. 


—, esters. 


——, o-chloroe........ 142.58 


——, 3,4-dihydroxy-a- 
——,, a,a-dimethyl-, 
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ORGANIC COMPOUNDS (Continued) 





No. 


1709 


1710 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 


1721 


1722 
1723 
1724 
1725 
1726 


1727 
1728 


1739 
1740 







































Crystalline Solubility i 
form, color Density Melting Boiling LEE URS 
ote esr reig g/ml point, °C | point, °C | Water Alcohol | Ether, ete. 
Wel sOEeascen ve WAY) eal saeco als i 8. i. eth. 
fine velo or. 5. || esa awe 122i ail. scosemepst i s. h. s. eth., bz. 
rhomb. need., 14.6 baAaater Ulan k one {: sl. s. hb. | s. s. eth. 
1.621, 1.654, (135-6 .5) 
1.691 
monocl. pr. f. 125: Peenserllptyasetis c.f fl Sr scores DORO2 18 era ferret 
dil. al. ‘ 
pao need. 158 232 Te 3.318 s, eth. 
. al. 
MECG UES ZA plehey caees 100 201-415 mm | 1. 8. s. bz. 
Hiqeeerieeice ete LSG—=—" Pemrrecrises 201 i 8. © eth. 
col; need ffs hayek es: 141=2) (1.38) herteeteicene ete sl.s.c¢. | vs v. s. eth. 
dil. HCl 
ere bai ee dnd eeeb ies R120 sie liechs ise sts: |) istsiclhs ce bee! Chau ha baee 





acid see Acetic ajcid, benzoyl-|). 


phenols. 
col. pl. f. acet. 


col. fum. liq... 


col. fum. liq., 
1.55369 


yel. need. f. bz. 


VOLPI sly ccs ss 
yel. need. f. Igr. 
col, tab... ..-. 
pret ale. 

eth. or CS2 


col. fum. liq... 





need. or leaf... 
col. rhomb. f. 

eth.; 1.545, 
1.546, 1.837 


col. liq., 
1.53955 





need. or leaf. 
dil. al. 






















see Benzoic aci|d, benzyl-). 


32 


See also |‘‘benzoate” 


exp. 


O; frz., -24] 218-19 














ail 197 (194742) 

42 245-7 sl. d. 

68-9 19612 

34 278 

72 15416 

32-3 206-8 

133 (128) | d. 

Seayafeceie! Seve 159 (156) 
135% 
exp. 
205.2; 931° 
230 





For explanations and abbreviations see beginning of table. 
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i (hs 

d. s. d. 

d. s. d. 

d. v.s. 

d. d. 

d. d. 

d. d. 

re Vv. Ss. 

i sl. s 

hyd. h. | v.s. 

d. s. 

sl. s. s. 

4u 66.7 
50%, 
© abs. 

sl. s. s. 


under na|mes of al|cohols and 


s. eth, 
© eth. 


«© eth.; s. bz., 
C82, oils 

V. s.. eth. 8. 
bz., lgr. 

s. eth. 


s. eth. 
s. eth. 
v. s. eth, 


sl. s. eth.; s. 
C83; i. 
NH,OH 
v. s. eth. 


© eth. 

s. eth., bz. 
olive oil; 
2.5315 CS2 


© eth., chl., 
me. al.; s, 
acet. 


s. eth. 





PHYSICAL CONSTANTS OF 
































Mol. 
No. Name Synonyms Formula Wt. 

1743 Benzyl alcohol, o-hydr|oxy-. See Saligenin. 

1744 , m-hydroxy-..... @3-boluenedioll. | 1c aeeneees HOCsHsCH2OH.. .| 124.13 

1745 ——, p-hydroxy-...... a,4-toluenediol............. HOCsHiCH2OH.. .| 124.13 

1746 , 4-hydroxy-3-met|hoxy-. See Vanillyl alcohol. 

1747 | ——., p-isopropyl-. See Cumic alcohol. 

1748 | ——, o-methoxy-...... saligenin 2-methyl ether..... CH30CsHiCH20H | 138.16 

1749 ——, p-methoxy-. See Anisyl alcohol. 

1750 —., 0, m or p-methy]]-. See Carbinol, tolyl-. 

1751 ——, a-methyl-....... methylphenylearbinol; 1- CeHsCH(CH3)OH.} 122.16 
phenylethanol 

1752 ——, 3,4-methylenedio|xy-. See Piperonyl alcohol. 

1753 Ss OSTEO mg iaiiatien's: cue bel) sveredenscoun Aeusuniere shoes och he ee Se NOe2CsHsCH20H. .| 153.12 

1754 St = TMELOM as wc cecinde cn trae ee eT ee ree NOoCeHsCHoOH. .| 153.12 

1755 | ——, ——, benzoate........ m-nitrobenzyl benzoate... ... Ce6HsCOOCH>2- 257.24 

CeHsNO2 

We |) SS rk aaadgdd oll Goede ce Sabena scuEEH ase Bx NOvCsHiCH2OH. .| 153.13 

1757 , thio-. See a-Toluenethiol. 

1758 Benzylamine.......... a-aminotoluene............. CeHsCH2NHe.....| 107.15 

1759 — ., N-acetyl-. See Acetamide, N-benzyl-. 

1760 ——.,, N,N-diphenyl-. See Diphenylamine, N-benzyl-. 

1760M| ——, p-methoxy-...... anisylamine, acc. to some. ... ss ade 137.18 

{761 | ——, a-methyl-....... a-phenylethylamine; 1-ami- | CoHsCH(CHs)NH»| 121.18 
no-1-phenylethane 

1762 ——, N-methyl-N- N-benzyl-N-methylaniline.. ..| CeHsCH2N(CHs)- | 197.27 

phenyl- CeHs 
1763 | ——, N-nitroso- N-phenylbenzylnitrosamine. .} CeHsCH2N(NO)- | 212.24 
N-phenyl- CeHs 

1764 | ——, N-phenyl-....... N-benzylaniline............. CeHsCH2NHCceHs.| 183.24 

1765 | Benzyl azide. See Toluene, a-triazo-. 

1766 | Benzyl bromide....... a-bromotoluene.............| CeHsCHoBr.......| 171.04 

1767 | Benzyl chloride....... e-chlorotoluene............. CsHsCH2Cl....... 126.58 

1768 | ——, o-bromo-........ o-bromo-e-chlorotoluene. .... BrCsHsCHeCl..... 205.49 

1769 ——, p-bromo-........ p-bromo-a-chlorotoluene. ... . BrCeH4CH2Cl..... 205.49 

1770 | ——, p-chloro-........ a,4-dichlorotoluene......... ClCsHsCHeCl... .| 161.03 

1771 Benzyl cyanide. See a-Tolunitrile. 

1772 Benzyl disulfide....... dibenzyl disulfide; a-(ben- (CeHsCHo) 28s... ..| 246.37 
zyldithio) toluene 

1773 Benzyl ether.......... dibenzyl ether.............. (CeHsCH2)20.....| 198.25 

1773M| Benzyl fluoride........ a-fluorotoluene............. CeHsCHoF’....... 119.13 

1774 Benzyl! hydrosulfide. See a-Toluenethiol. 

Benzylidene-. For benzyl|icene derivatives see the parent |compounds (e.g. for 

1774H | Benzylidene bromide. . bental bromide, a, a-dibro- CeHsCHBre...... 249.95 
motoluene 

1774R| Benzylidene chloride. .| benzal chloride; a, a-di- CeHsCHCh:..... 161.08 
chlorotoluene 

1775 | Benzyl iodide......... a-iodotoluene............-- CeHsCHel......-. 218.05 

1776 | Benzyl mercaptan. See a-Toluenethiol. 

1777 | Benzyl mustard oil. See Isothiocyanic acid, benzyl ester. 

1778 Benzylnitrosamine, N-|phenyl-. See Renzulamine, N|-nitroso-N-phenyl-. 
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ORGANIC COMPOUNDS (Continued) 












































Crystalline Solubility i 0 ml 
= aoe =e Dopaity Mets Boiling elubHieyion ieee penat we 
9 elie aerial g/m point; point, °C Water | Alcohol | Ether, etc. 
1743 
7440 meed i f2ibe. 08 |) seagea: os 67 300 d. Vi8) bt ||) vas v. s. eth. 
sd col. need. f. w.| ......-.. 124 (110) 252 s y.8 vy. s. eth. 
1746 
1747 | a 
U74S) i aliqg 1:5491.- 2.) 10495— || 2.22... 248-50 VerSleisen) Ss co eth. 
<f Be 131-215 
1749 
1750 ea 
1751 colliqav.s..: 2 A013 = S8 Wieceseartas 205 te 2 oo eth. 
; 00028 (105-7!2) 
1752 ee 
17539 || Mneed: El Wie. 5.) wee geese 74 16820 los. cy ese s. eth. 
ilyfag! —|h feito oeer so tel) ee eee 27 180% sl. s 8. vy. s. eth. 
pets ih oo ee ea |e 60055 all Gato erst 1. 8. s. eth. 
P7HGaa eneed Kw. erAliteels sacs es 93 18512 sl . c.,| ves vy. s. eth. 
she 
1757 ae, 
1758 | col. re O29826=—1 \eoana a auas 185 -) C-) co eth. 
1.5401 
1759 
1760 
1760M| col. liq....... P2050!) Vol enc eee 236-237; s. c-) oo eth. 
122-414 
1761 arom holler ec4|-0, 989515 6 immer eee) 187.4 4.220 2 oo eth. 
iG? Th alee aera 5 | Cpe acters 9.2 306 is v.58 vy. s. eth. 
7630 | tye need. f. ale}... 0. SraSevllan twhyeteses.« 1s 1 s. Bs eth., chl., 
er. 
1764 | col. monocl. 1.06187; 37-8 (32) | 306-7 Ts 3. s. eth., h. meth. 
pr. f. al. : sagt al. 
1765 : ae 
1766 | col. pois. lig... 1.438 -4.0 198 ie E-) o eth. 
1767 eal, lig ” 1.1026-* | 43 (-48) | 179 ita | @ % eth. 
1.5415 ets 
TG ll COR oey steed leeae sepa cen (Mou don OCG 124-62 i Ve.S: v. s. eth. 
1769 | need. f. al. or | ......... 41 236 i. y.s.h. | v.s. eth. 
pet. et 
ZTOU A ADECE ern cee. | secre « oS 29 222 (214) | i. 8. ¢., V.| S. eth., ac. a., 
- d. s. h. Se, bz. 
1771 
77208) Neafsfxalahcale wes ose ot Oe Stes his <b y.sl.s. | s.h. s. eh. bz., h. 
2) 69-70 me. al. 
1773 | col. oil........] 1.0428 | 4-5 295-8 i. y.s.h. | s. eth. 
‘ (157-6015) 
1773M] col. liq....... 1.0227825-5 | -35 139.9 fs Seam Gn) lene ee ag ineeae eshte Face = 
1774 
benzylidenemal|onic acid see |Malontc act|d. benzylide ne. 
1774) fum. oily lig: } 1-515 | «........ 14020 i, Ce © eth. 
1.541 
1774R | col. oily liq., | 1.2557!4 -16; frz. ae as i. ) co eth. 
1.550220 -17 203 .5756) 
1775), |loolacrs.2.a,8: 1.733 | 24 g3io it s. s. eth., CS: 
1776 
1777 





1778 
For explanations and abbreviations see beginning of tabie. 
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PHYSICAL CONSTANTS OF 


























Mol. 
No. Name Synonyms Formula Wt. 

1779 Benzyloxyamine*,.... a (or 0)-benzylhydroxylamine} CsHsCH2NHOH. .| 123.15 

1780 | Benzyl sulfide......... dibenzyl sulfide............. (CeHsCHe2)2S..... 214.31 

1781 | Benzyl sulfone........ dibenzyl sulfone............ (CeHsCH2)2802. . .| 246.31 

1782 Benzyl sulfoxide...... dibenzyl sulfoxide........... (CsHsCH2)280....| 230.31 

1783 Berbamine: hc elles + hiss soacare eee ches ee CisHigNO3-2H20. .| 333.37 

1784 Berberine sas: sh cores fete eseka sos aoeem auneiciersi hn ee CoHiz7NO4-6H20..| 443.44 

1785 || = Wcompd> with chloro] Wj... ci. 4.usesableeeshess-. CooHigNOs-CHCls.| 472.75 

orm 

1786. =—=ShydrochloridetsSm fall) «ot tee fount san. Soe cee Coli pNOeHCe 425.86 

2H! 

1787 e——— MURA LO si 5 se itiojcraiateresne ee th lode eects boinkin- oteeeaee CoHisNOs-HNOs..|} 416.38 

1788, ||) =—wsulfate Oe bossa ge ots ao cteteske AE POR tic CooHiaNOs-H2SO4 | 451.44 

1789 , tetrahydro-. See Canadine; Hydroberberine. 

1790 Berberonic acid.....,. 2,4,5-pyridinetricarboxylic CsH2N(COOH);- 238.15 
acid* 14H:0 

1791 Betacaine. See B-Eucaine. 

1792 Betainesy. ... feces acts lycine ;oxyneurine; trimethyl- | COCH2N(CHs)30 | 117.15 
glycocoll; (carboxymethyl)- | WI 
trimethylammonium _hy- 
droxide anhydride 

1793 Betel phenol. See Chawibetol. 

T70r) |\PBetol ees oo. te cases hte 2-naphthy] salicylate; B- HOCsHsCOOCwH7| 264.27 
naphthyl salicylate 

1795 Betorcinol. See Resorcinol, 2,5-dimethyl-. 

1796" ||P Betulinic acid Fo... 7s Vall sce deathcore hot eee CasHss06......... 582.80 

1797 Betulinol............. betulin; betula camphor; CseH600s(?)....... 540.85 
birch camphor 

1798 | p,p’-Biacetanilide. See Benzidine, N,N’-diacetyl-. 

1799 Biacetyl. See 2,3-Butanedione*. 

1800 Biacetylene. See Butadiyne. 

1801 Biallyl. See 1,5-Hexadiene*. 

1802 o,p’-Bianiline. See 2,4’-Biphenyldiamine. 

1803 | p,p’-Bianiline. See Benzidine. 

1803M| Bianisal. See Stilbene, 4,4’-dimethory-. 

1804 | 4,4’-Bi-o-anisidine. ... gee a Sieg oes {CHs0(NH2)CeHs]o| 244.29 
-ybipheny: : 

1805 | Biarsine, tetraethyl-. .| ethyl cacodyl; bis(diethyl- ~ | (C2Hs)oAsAs- 266.06 
arsenic) (CoHs)2 

1806 | ——, tetramethyl-. See Cacodyl. 

1807 0,0' -Bibenzoic acid. See Diphenic acid. 

1808 Bibenzoyl. See Benzil. 

1809 Bibengzyl.c s.tacseiies sym-or 1,2-diphenylethane; CeHsCH2CH2CeHs | 182.25 
dibenzyl 

1810 , 4,4'-diamino-. See a, a’-Bi-p-toluidine. 

1811 | Bi-sec-butyl. See Hexane, 3,4-dimethyl-*. 

1812 Bi-tert-butyl, See Butane, 2,2,3,3-tetramethyl|-*. 

1813 | 2,2'-Bicamphane-?2,2’-|diol. See Camphor pinacol. 

1814 Bicyclo [4,4,0] decane. | See Naphthalene, decahydro-*. 

1815 Bicyclo [2,2,1] heptane. | See Norcamphane. 

1816 Bicyclo-/2,2,1]hept-2-elne, 1,7,7-trimethyl-. See] Bornylene. 
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ORGANIC COMPOUNDS (Continued) 























Crystalline Solubility in grams per 100 ml of 
form, color Density Melting Boiling Ce eee 
No. and Saleen g/ml point, °C | point, °C Water | Alcohol | Ether, etc. 
E70e) Goi. ==... TS: 2%.. | Peele 118-950 sql kL Alves... 3722 
1780 | col.rhomb.pl. 40719". | 49, eae see. i. Ss. s. eth. 
f. eth. or chl. 58 
$788 “necd. £5 al NIEZ.| . ae 151 290 sl. d. s. h. sl. s v. s. acet.; s. 
+bz. bz., ac. a. 
BISA) leaflisal’ on w:iisJ.2..... 134 (130) | d. 210 si se lltse s. eth. 
C785 Meat. fal... Chiis..t.-:.. ADRS ZOO Re Neo er ctor el |b cies s. s. eth. 
[a] 108.63 
1784 | yel.anh.need. | ......... anh 145, ool detene.b 2221 le. y. sl. s. eth.; 
. eth.; er. sl. s. chl., bz. 
(+6H.0) f. 
w. 
ease priel. tabst Aled. 3-2 S20 Mativilrerlztese= 6. | i-cacw=. (Re ecb. . ER 
chl. 
ERG ROE. eed. (OF) || t.\sh=s os: Panes eeaes, Wine adeasce 5 Sve) Wdcaten tates 
yel. powd 
tiSeeut evel teed -..5..-) foseeesc. | eee ne aNet oes sls. | .sarbeansertitg. 3. . 253: 
BeeGen tel. need ater Nat. bo 2i<. | Loateless des) jaa se 121 SLs. icles, ap oftees 
1789 
vO) |) Hates tae fee eee 2303 anh: © | Yess c<s y.sl.s. | v.sl.s. | i.eth., bz., chl.; 
243 s. dil. a. 
1791 
1792 | col.monocl. | ......... 208 de Bare en oe 157}9 8.618 v. sl. s. eth. 
pr. or leaf. 
1793 
7otmter ital: 25.) Gicet <as.ci OF ee ee. Rose a: s. s. h. eth., h. bz, 
1795 
£7965 | iwh. powd. <2.) (...)..-.. AOTerne CHE nes 4. sl. s tele ey Ee ee 
£79%m. | inced: fal. |) i2.8.--.. 258 subl., d. i, 0.85 c.,| 0.4 ¢, 3.07 h. 
ee 427h| eth. 
19.9675 in 
pyr. 
1798 
1799 
1800 
1801 
1802 | 
1803 | 
1803M 
1804 | col. need.or | ......... 131.5 bette. sl. s. h. | s. v. 8. eth.; s, 
: ee : acet., chl.. bz. 
1805 | liq., ign. in #31388 — —wastanl yee 185-90 z s. s. eth. 
air, 1.4709 
1806 
1807 
1808 20 5 
1809 | col. monocl. 0.995—; 52:5 284 i s. vy. s. eth; g. 
need. f. se CS 
1810 
1811 
1812 
1813 
1814 
1815 
1816 te 





For explanations and abbreviations see beginaing of table. 
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PHYSICAL CONSTANTS OF 




















Mol. 
No. Name Synonyms Formula Wt. 
1817 Bicyclo|3,1,1] hept-2-en\e, 2,6,6-trimethyi-. See |Pinene. 
1818 Bicyclo|3,1,9)hexane, 1|-isopropyl-4-methylene|-. See Sabinene. 
1819 Biethylene. See 1,3-Butadiene*. 
1820 Biformyl. See Glyozal. 
1821 Biguanidesech.,.-e-aes: guanylguanidine; diguanide. .| NH2C(:NH)NHC-} 101.12 
(:NH)NH2 
1822) bash -r-o=tolyl=n.3)he | ee ee eee Ae cn C7;H;NHC(:NH)- | 200.24 
NHC(:NH)NH2 
3H20 
1823 Bihexyl. See Dodecane*. 
1824 Biisoamyl. See Octane, 2,7-dimethyl-*. 
1825 Biisobutyl. See Herane, 2,5-dimethyl-*. 
1826 | Biisopropenyl. See 1,3-Butadiene, 2,3-dimethy|l-*. 
1827 Biisopropyi. See Butane, 2,3-dimethyl-*. 
1828 Bikhaconine, acetylverjatryl-. See bithaconitine. 
1829 Bikhaconitine........ acetylveratrylbikhaconine....| Cse6HsiNOu....... 673.78 
1830 Bil USCiny Aen ie ins o  a  eeoee CisHooN2O4...-..- 304.34 
1831 Bilineurine. See Choline. 
1832 BiliTUbinGee jas oP eba| cherries ahi eees CseoH3eNsO6.. 2... - 572.64 
(ESP SLE geste Oe ees Ge i | ao ee Oe, <1 ee ee CaeHaeNsOs......- 604.64 
1834 1,1/-Bi-2-naphthol. ...| 8-dinaphthol; 2,2’-dihy- HOCiHeCiHeOH | 286.31 
droxy-1,1’-binaphthyl 
1835 4,4’-Bi-i-naphthol....} a-dinaphthol; 4,4’-dihy- HOCwHeCioHsOH | 286 31 
droxy-1,1’-binaphthyl 
1836 1,1’-Binaphthyl*...... a, aw’-dinaphthyl............ CioH7CioH7......-| 254.31 
1837 | ——, 2,2’-dihydroxy-. | See 1,1’-Bi-2-naphthol. 
1838 , 4,4’ -dihydroxy-. See 4,4’-Bi-1-naphthol. 
1839 | 2,2’-Binaphthyl*...... 8, B’-dinaphthyl....05......- CioH7CioH7..-.... 254 31 
1840 Bindschedler green, leu|co base. See Diphenylamine, p,|p’-bisdimethylamino-|. 
1841 Bioctyl. See Hexadecane*. 
1842 Bioxirane. See i-Erythritol, anhydride. 4 
1843 o,0’-Biphenol......... 2,2’-dihydroxybiphenyl..... HOC.sH:CeH:08H ..| 186.20 
1844 | o,p’-Biphenol......... 2,4’-dihydroxybiphenyl......] HOCsH:CsHsOH | 186.20 
1845 | m,m’-Biphenol....... 3,3’-dihydroxybiphenyl...... HOCsHsCsHs0H. .| 186.20 
1846 | p,p’-Biphenol......... 4,4’-dihydroxybiphenyl. ..... HOCeéH:CeH.0H .| 186.20 
1847 PsP’ ’-Biphenol, 2,2/,6,6’ ny See Hydr|ocerulignone. 
1848 | p,p’-Biphenol, 3, 3 Era ote: Bic eee oe {CsH2(NO2)20H]..| 366.20 
§,5’-tetranitro- 
1849 | Biphenyl..... Maniac ater diphenyl; pheny]benzene CeHsCeHs2 222.552 154.20 
1850 | ——, 2-amino-. See o-Biphenylamine. 
1851 ——., 3-amino-. See m-Biphenylamine. 
1852 ——.,, 4-amino-. See Xenylamine. 
1853 ——.,, 2-amino-4,4’ -dia)mino-. See Benzidine, 3-amin|o-. 
1854 | ——, 2-benzyl-........ 1-benzyl-2-phenylbenzene. ...| CsHsCH2CsHiCeHs| 244.32 
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ORGANIC COMPOUNDS (Continued) 





No. 


1817 
1818 
1819 
1820 
1821 


1822 
1823 
1824 
1825 
1826 
1827 
1828 


1829 
1830 


1831 
1832 


1833 


_ 1834 
1835 


1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 


1847 
1848 


1849 


Crystalline 
form, color 

and index of 
refraction 


amor. or pr. 
f. al. 
Wha Cries sae 





Density 
g/ml 





br. rhomb. er... 


grn.-blk. powd. 


need. f. al. or 
tol. 
rhomb. f. al... . 


col. rhomb. 
leaf. f. al. 


f. w. 

monocl. pr. or 
need. 

need. f. w..... 


rhomb. need. 
or pl. f. al. 


col. monocl., 
1.56841, 
1.59441, 
1.61158; 
1.5882277.1 


monocl. need. . 





Solubility in grams per 100 ml of 


























Melting Boiling 

point, °C | point, °C Water | Alcohol | Ether, etc. 

HSO 7 Ae etd 8. Si. | A eae ae et 

LAO Wdouatssanh. sah, s. s. eth. 

140-4; 

anh, 145-f 

DESO oo peteenipttew «|| eee s. s. eth. 

ESS) Se Ree ee sl. s 8. sl: s. ‘eth.; s. 
glac. ac. a., 
alk. 

192—2).50 04 l'heome rate h.« i. sl. s. v. sl. s. eth.; s. 
C82, chl., bz., 
a., alk, 

ee) eee it gt sl..s. leth.jes. 
bz., alk.;. 1. 

: chl. 

218 subl. i. s. v. s. eth.; sl. s. 
chl. 

300 subl. i 8. v. s. eth.; 5. 
alk.; sl. s. 

; chl., bz. 

160.5 (156)| ca. 360; 2 s. h. s. eth., bz., CS2 

240-412 

187-8 (181)} 452 a sl. s sl. s. eth.; s. h. 
bz., CS2 

hyd. 73-5; | 326 s. h. 8, s. eth., ac. a., 

anh. bz., alk. 
109-10 

162-3 342 sl. s. h. | s. s. eth. 

123-4 24718 V.i8L08 |) 8% s. eth. chl., 
bz., alk. 

274-5 subl. sl. s. Se s. eth.; sl. s. bz. 
(270-2) 

vay ee Vl Hie 7 ee ae i Bio Bee kl ichascfeisretoras Sana 

69-71 254-5 & 10 ¢. s. eth.; 6.5719.5 
me. al. 

54 283-7110 i. s. s. eth.; v.s. bz. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
Mol. 
No. Name Synonyms Formula Wt. 
1855 | Biphenyl, 4-benzyl-...| 1-benzyl-4-phenylbenzene....| CsHsCH2CsHiCcHs| 244.32 
1856 | ——, 2-bromo-* 2-bromodiphenyl............ CeHsCeH4Br...... 233.11 
1857 | ——, 4-bromo-*. . 4-bromodiphenyl............ CeHcCsEuBraneeen 233.11 
1858 | ——, 2-chloro-* o-chlorodiphenyl............ ClCeHuCeHs...... 188.65 
1859 | ——, 3-chloro-*,...... m-chlorodiphenyl........... ClCeHuCeHs...... 188.65 
1860 | ——, 4-chloro-*....... p-chlorodiphenyl............ ClCsHiCeHs...... 188.65 
1861 | ——,, 2,4’-diamino-. See 2,4’-Biphenyldiamine. 
1862 ——,, 4,4’ -diamino-. See Benzidine. 
1862M) ——,, 4,4’-diamino- 3,3’ |-dimethoxy-. See 4,4’-Bi-o|-anisidine. 
1863 ——,, 4,4’-dibromo-*...| p,p'-dibromodiphenyl........| BrCsHiCsHuBr....| 312.02 
1864 | ——, 4,4’-dichloro-*...| 4,4’-dichlorodiphenyl........ ClCsHiCeHaCl. ...| 223.10 
1865) || = ——,14,4-dichloro= ieee ae eee eee Cl(NO2)CeHsCeHs-| 313.10 
2,2’ -dinitro-* (NOs) Clanr 
1866 ——., 2,2’-dihydroxy-. See 0,0’-Biphenol. 
1867 ——.,, 2,4'-dihydroxy-. | Sce 0,p'-Biphenol. 
1868 ——,, 3,3’-dihydroxy-. | See m,m’-Biphenol. 
1869 ——,, 4,4’-dihydroxy-. | See p,p’-Biphenol. 
1870 ——., 2,2'-dimethyl-. See 0,0’-Bitolyl. 
1871 ——.,, 2,3’-dimethyl-. See o,m’-Bitolyl. 
1872 ——,, 3,3’-dimethyl-. See m,m’-Bitolyl. 
1873 ——., 4,4’-dimethyl-. See p,p’-Bitolyl. 
1874 ——., 2,2’-dinitro-*....} 0,0’-dinitrodiphenyl........ NOeCeHsCsHsNOsz | 244.20 
1875 | ——, 2,4’-dinitro-*....| 0,p’-dinitrodiphenyl........ NOsCsHsCsHsNOe | 244.20 
1876 | ——, 3,3’-dinitro-*....| m,m’-dinitrodiphenyl....... NOsCeHsCsHiNO2 | 244.20 
1877 | ——, 4,4’-dinitro-*....| p,p’-dinitrodiphenyl......... NOsCsHsCeHsNOz | 244.20 
878 3) ——— f2-ethoxy=*) ee | ee eee CeHsCsHsOC2Hs. .| 198.25 
1879 8 ——= 3 -ethoxy=*...-4 f...| <. Reet ee: bona eae CeHsCeHs0CoHs. .| 198.25 
1880 | ——,, 1,2,3,4,5,6-hexah|ydro-. See Cyclohezane, phen|yl-. 
1881 ——, hydroxy-. See Phenol, phenyl-. 
E8826 || EOD ORF. ea] eee te ee hee es CeHsCeHul....... 280.11 
T8830) ——— ep -methoxy=* 4.4 ©. eee a eee tae ee ee CeHsCsHsOCHs. ..| 184.23 
1884 | ———-7#4-methoxy=*..j. | .\.... 4. Seu 1... CeHsCeHsOCHs...| 184.23 
1885 ——, 2-methyl-.. o-phenyltoluene............. CeHsCeHsCH3....| 168.23 
1886 ——, 3-methyl-....... m-phenyltoluene............ CeHsCsHsCHs....| 168.23 
1887 | ——, 4-methyl-....... p-phenyltoluene............ CeHsCeHsCHs....| 168.23 
1888 »|<——— 2 =nitros® 0 884 | sn ate ee: ORE down cas CeHsCcHsNOz. ...| 199.20 
1889 ont rOets 5 oh de || eee nee ee eee ee CeHsCsHsNOz. .. .| 199.20 
1890! | ———-, 14=nitro=* ea sdse|! oa =. as oases ee CeHsCsHsNOz... .| 199.20 
1891 ——.,, 3-phenyl-. See Benzene, 1,3-diphenyl-. 
1892 | ——, 4-phenyl-. See Terphenyl. 
1893 ——., 3,3’,5,5’-tetrahyd|roxy-. See 5,5’-Biresorcinol. 
1894 ———-s 2, Dy, 54,4’ S=COUEA Se |e a eter ics fee ee ee (NO2)2CsH3Ce6H3- 334.20 
nitro-* 2) 2 
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ORGANIC COMPOUNDS (Continued) 











1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


1893 
1894 





Crystalline 
form, color 

and index of 
refraction 


monocl....... 


OR 
leaf. f. lgr. or 
al. 


monocl. pr.... 


monocl. pr. or 
need. f. tol. 
yel. need. f. al. 


yelsh. monocl. 
need. 


col. monocl. 
need. or pr. 
or.-yel. need... 


yel. leaf. f. w. 
+al. 

col. rhomb. 
bi-py. need. 
f. al. 


yel. pr. f. bz... 








Density 
g/ml 





Melting 
point, °C 


164 


148-9 
(130-43) 
138 


93.5 
200 
233 (237-43) 
34 
34 


113-4 
(109-11) 

29 

90 (84-5) 


37 (31-3) 
58.5-61 
113 


164-5 








Boiling 
point, °C 


285-6100 
296-8 
310 
273-4 
284-5 
291.2745 
(282) 


355-60 
315-9 


320 d. 


274; 
159-6018 


d. 


For explanations and abbreviations see beginning of table. 


Cea 





Solubility in grams per 100 ml of 





Water 





Alcohol 


pean 








Ether, etc. 


s. eth.; v. s. bz. 

s. eth. 

s. eth. 

v. s. eth; s. 
lgr., CCla 

s. eth. 

s. eth., lgr. 


s. eth. h. ae. 
a., h. bz.; sl. 
s. lgr. 

s. eth., h. ac. 
a., h. bz. 

sl. s. eth.; s. h. 


Vv. 8. ac. 4; 8. 


gr. 
s. eth.; v.s. chl. 


sl. s. eth.; s. 
bz., ac. a. 


PHYSICAL CONSTANTS OF 














No. Name 
1895 o-Biphenylamine..... 
1896 m-Biphenylamine.... 
1897 p-Biphenylamine. 
1898 Biphenylcarboxylic aci 
1899 | 2,4’-Biphenyldiamine 
1900 | 2,2’-Biphenyldicarbon 
1901 2,2'-Biphenyldicarboxy 
1902 2,2’ -Biphenyldisulfoni 
1903 Biphenylene oxide. 
1904 Biphenylene sulfone, 2 
1905 | p-Biphenylyl mustard 
1906 Bipropargyl. 
1907 Bipropenyl. 
1908 | 4,4’-Bipyridyl......... 
1909 Bipyromucyl. 
1910 2,3’-Biquinoline.. ... 
1911 2,7’ -Biquinoline.... 
1912 6,6’ -Biquinoline....... 
1913 Birch camphor. 
1914 5,5’-Biresorcinol...... 
1915 Bismuth, triethyl-*... 
1916 | ——, trimethyl-*...... 
1917 ——,, triphenyl-*...... 

Bismuthine, 

1918 | 2,2’-Bithienyl. 
1919 2,2'-Bithiophene...... 
1920 | ——, hexabromo-..... 
1921 4,4’ -Bi-o-toluidine 
1922 a,a’-Bi-p-toluidine ... 
1923. |} -0,01-Bitolyls2e..0.7.2.. 
1924 o3m'-Bitolyly. 2... 4. 
1925 m,m/’-Bitolyl.......... 
1926 | p,p’-Bitolyl........... 
49277 |) Biuret. a. ce ees ore 
1928 | ——, acetyl-.......... 
1929 Bivinyl. 
1930 , a-methyl-. 
1931 , B-methyl-. 
1932 Blue cross. 
1933 Boric acid, benzyl-.... 


Synonyms 


2-aminobiphenyl..... ereeievers 
3-aminobiphenyl............ 


See Xenylamine. 
d. See Benzotc acid, phenyl-. 
o,p’-bianiline; diphenyline; 
2,4’-diaminobiphenyl 
lic acid. See Diphenic acid. 
See Dibenzofuran. 
See 1,5-Hezadiyne.* 


See 2,4-Heradiene*. 
4,4’- or y, y'-dipyridyl....... 


See Furil. 

2,3’-biquinoly]; 2,3’-diquinolyl 
Ou =-diquinolyls.. .:.<s4es ssc: 
6,6’-diquinolyl.............. 
See Betulinol. 





3,3’,5,5’-tetrahydroxybi- 
phenyl 

triethylbismuthine; bismuth 
triethyl 

trimethylbismuthine........ 


triphenylbismuthine......... 


For deriva|tives see under Bismuth. 


See 2,2’-Bithiophene. 
2,2’-bithienyl; a, a-dithienyl 


perbromo-ae, a-dithienyl..... 
(NH2=1). See o-Tolidine. 
4,4’-diaminobibenzyl; 4,4’- 
diamino-s-diphenylethane 
2,2’-dimethylbiphenyl....... 


2,3’-dimethylbiphenyl....... 
3,3’-dimethylbiphenyl; m,m’- 





ditolyl 
4,4’-dimethylbiphenyl....... 


allophanamide; carbamyl- 
urea; ureidoformamide 


acetylallophanamide........ 


See 1,3-Butadiene*. 

See 1,3-Pentadiene*. 

See Isoprene. 

See Arsine, chlorodiphenyl-. 

benzylboron dihydroxide; 
a-tolueneboronic acid 
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Mol. 

Formula Wt. 
NH2CeHsCeHs....| 169.22 
NHeCeHsCoHs. ...| 169.22 


NH2CeHsCsHsNHe] 184.23 


yl chloride. See Diphenoyl c|hloride. 
cacid, 4,4’-diamino-.Sele 2,2’-Benzidinedisul| fonic 


,7-diamino-. See Benzidine| sulfone. 
oil. See Isothiocyanic acid, zen|yl ester. 


(CoHAN) 25-20 28en 156.18 
(CoHeN)2.......-- 256.29 
(CoHsN)2........- 256.29 
(CsHe6N)2....---.- 256.29 
(HO)2CeHsCeHz- | 254.23 
(OH)2-2H20 
Bi(C2Hs)3........ 296.18 
(CHs)sBi.. 022. 254.10 
(CeHs)sBi.. 2222. 440.30 
(CiHsS)2......... 166.25 
(C4BrsS)o.......-. 639.70 
HoNCeHCoHuCe- | 212.29 
HINHs oo scree 
CHsCeHiCeHsCHs | 182.25 
CH3CeHiCsHsCHs | 182.25 
CH3CsHsCeHsCHs | 182.25 
CH3CsHsCeHiCHs | 182.25 
NH2CONH=>} 122,11 
CONH2-H:0 
CHsCONHCON- | 145.12 
HCONH2 


CcsHsCH2B(OH)2. .| 135.96 


ORGANIC COMPOUNDS (Continued) 





No. 


1895 
1896 


1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


1909 
1910 
1911 
1912 


1913 
1914 


~ 1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 


1926 


1927 


1928 


1929 
1930 
1931 
1932 
1933 


Crystalline 
form, color 
and index of 
refraction 


col. leaf....... 
col. leaf. or 
need. 


need. f. dil. al. 


acid 


need. 

(+2H20) 

f. w. 

yel. pl. or 
need. f. bz. 

monocl. pl. 
f. al. 

monocl. leaf. 
f. al. 





lust. pl. f. w... 


col. monocl. 
pr. f. eth. 


col. need. 
(+1820); 
anh. f. al. 








Density 
g/ml 








Melting 
point, °C 


45 


2H.0, Kos 
anh. 114 
176-7 
193 

181 (178) 


anh. 310 


33 

255 

134-5 (132) 
17.8 


193 


-H:0, 104; 
anh. 140 





Solubility in grams per 100 ml of 


























Boiling 

point, °C Water | Alcohol | Ether, etc. 

299 1 8: dad atseees>... 2S 

254185 sl. s. s. s. eth 

363 y.sl.s. | s. s. eth. 

304.8 vy. sls. | Vv. 8. ¥. s. @th-* 8, 
chl., bz. 

>400 i v. 5s. s. eth., h. chl., 
h. bz. 

subl. i. v.sl.s. | sl. s. eth.; s. 
cehl., h. bz. 

dist. Ala s. | vy. sl. s. | s. eth., bz. 

SAAT J s. h. s. s. eth.; i. ac. 
a., acet. 

10779 exp. | i. si s. eth. 

PO Mred | da bacco yet Geeneeons. csc SESE 

24214 i: sl. s. s. eth.; v. s. 
chl., acet. 

260 is VeuBs vy. s. eth.; s. ac. 
a. 

er Be eel eons i. s. h. bz. 

subl. g:)): Ve Bogebael e’speiciorma to ONE 

272; 258788 | i. s. s. eth., bz. 

270 (287.5)} i. Vv. 8. y.s. eth.;s. bz. 

286-778 1 s. s. eth., bz. 

273-6 (295) i s. s. eth. bz., 
CS2 

Reegenebe hc, 1.5445; | y.s v. sl. s. eth. 

45 , 5100 
bene. 4. s. Vv. Ss. sl. s. eth.;s. bz. 
d. sl ssG: |e. Oris s. eth., bz. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






































- Mol. 
No. Name Synonyms Formula Wt. 
1934 | Boric acid, p-bromo- | .......................... BrCsH4B(OH)>2....} 200.84 

phenyl-.. 5.5). eae 4. 
1934M| ——, o(and m)-chloro- | 0-and m-chlorobenzeneboron- ClCcsHsB(OH)2....] 156.39 
phenyl- ic acid 
1935 | ——, p-chlorophenyl-.| .......................... ClCsH4B(OH)2....| 156.39 
1936 sethyl-3... 08 Se: ethaneboronic acid.......... C2HsB(OH)e...... 73.90 
1937 , isoamyl-......... Smothyte Dueneborea (iso-CsHi1)B(OH) 2} 115.98 
aci 
1938 EES ODUCY Laer ce ee hvac tes © eiuaks Sie (CHz)2CHCH2B- | 101.95 
(OH)2 
19389 | ——, phenyl-..........| phenylboron dihydroxide; CeHsB(OH):...... 121.94 
benzeneboronic acid 
1940 ——, propyl-.......... 1-propaneboronic acid....... n-C3H7B(OH)2....| 87.92 
1940M| ——., o-(and m)-tolyl- o-and m-tolueneboronic acid. .| CHsCsH4B(OH)2..| 135.96 
1941 , p-tolyl-.........| p-tolylboron dihydroxide.... . CH3CsH4B(OH)2..| 135.96 
1942 | Borine, difluoro- boron phenyl difluoride; CeHsBFe........- 125.92 
. phenyl- phenylboron difluoride 
1943 | ——, difluoro-p-tolyl- | boron p-tolyl difluoride...... CH3CsHaBF2..... 139.95 
1944 | ——, triethyl-......... triethylboron; boron triethyl | (C2Hs)sB......... 98.00 
1945 | ——, triisoamyl-...... triisoamylboron............. (CsHi1)sB Aeeee oe 224.24 
1946 | ——, triisobutyl-...... triisobutylboron............ (C4Hp)sB... 53). 60: 182.16 
1947 | -——, trimethyl-....... frimethyiboron, boron tri- (CH3)aBy ceca eee 55.92 
methy. 
1948 | ——, triphenyl-....... bot tripheny]; triphenyl- (CeHs)aB... 02.2005 242.12 
oron , 
1949 ——,, tripropyl-.......| tripropylboron.............. (CsH7)sB ance 140.08 
1950 | Borneo camphor. See d-Borneol. 
1951 dl-Borneol............ dl-exo-2-camphanol; dil-bor- | CioHvOH........ 154.25 
ny! alcohol; dl-a-camphol 
1952 | ——, acetate.............. dl-borny] acetate............ CioH170OCCH3...| 196.28 
1953 d-Borneol............. d-exo-2-camphanol; d-bornyl | CioHi7vOH........ 154.25 
alcohol; Borneo camphor; 
Malay camphor; Sumatra 
camphor; d-a-camphol 
195494 | SER acetates doe. sis .«.chect.ae | Me UE cbesccashctous Meabrdcue, oon els CH3COOCi0Hi7...} 196.28 
1955 | J-Borneol............. l-ezo-2-camphanol; ngai CiHi7OH........ 154.25 
camphor 
1956 | ——, acetate............... l-bornyl acetate............. CioHi7OO0CCH3...} 196.28 
1957 Bornyl acetate. See Borneol, acetate. 
1958 | Bornyl alcohol. See Borneol. 
1969 {| Bornylamine 400-7. .hoai| onscreen ss eed whee CioHiz7NHe....... 153.26 
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ORGANIC COMPOUNDS (Continued) 





Crystalline Solubility i 
form, color Density Melting Boiling Spree ee Srpies pep 10G ml of 


No. | and index of g/ml point, °C | point, °C Water |"Alechol | ther eff 























refraction 
1938. needa sree fees ZO GR eR ES. to tease RS, s. eth. 
MOS4ME WHE Ce icc cece] ects once. en (de-| d. sl. s. 8. s. eth., bz., lgr. 
yd. 
1935 | need. or sheafs.| ......... hace ae a Le eel ene a s. eth. 
1936 | wh. leaf. or pl.| ......... subl. 40 (?); s. 8. s. eth. 
eke 
1937 ool ea tab: 21) goods orgs he (101) | d s. es v.| s. s. =" all org. 
oub. a s. h. solv. 
refractive 
1938 ie: ped TOL eee 112'(104) WOR ai... s. 8. s. eth. 
ubly re- 
fracting pl 
OSG eewheneed 0. cal. fetes siacee 214-6 (d.) | d. sl. s. Gs s. eth., bz. 
1940 | wh. eee ae (74-5) | d. s. s. s. slew dichlo- 
rect. pl. ‘ roethane 
ties ales pe or pl. ane (d)) id: sl. s: 8. s. aap bz. 
TICE eiererees ese aces ciataicie gee) om If hasnt mec [lc nelemrentll eager te. s. eth. 
1942 | col.oil........ aw. | 70-5 OMe Puree |) - s. eth., bz. 
1943: ™ | cols olan See Pee. he cicc eo] Bebnatcrsyots 95-7 diay wl eqaee s. eth., bz. 
1944 | col. fum. liq... 0.6961—* ae errs 95 Ve1Sle Seas s. eth. 
1945 | liq., 1.43207...] 0.76007*] ........ HYOGO | nos. | SoS 3. eth. 
1946 lis sage : 0.738082 9 fase. le: WS8RS64 en co Wate s. eth. 
1947 | col. gas.....:.] 1.9108 g/1| -161.5 -20 v.sl.s.]v.s. | v.s.eth. 
1948 Bee columns, | ........- 136 ee % d. s. eth., bz. 
. in air 
1949 lids aga , | 0.7208 SEE brant Sut, 156i(60%) | ....5. [c,d s. eth. 
1950 ; ry 
1951 a hex. leaf. 1.011> 210.5 subl. v.sl.s. | v.s. v. s. eth.; 
olen 25 i 25% ba. 
1952 col., 1.4630.... 0.985—- 27-8 WT Pf cenos || eeeeRt ore  BRRE 
1953 | col. hex. leaf., 1.0115 208 212 subl. | 0.07425] s. s. eth., lgr.; 
[a] ape 44° 22.220 bz. 
inal 
1954 eal, thomb., liq. 20 | 29 gaen8 y. sl.s. | v.s. s.eth. 
ia we ' 0.9855—- (225-6) 
+44 45 920 
1955 | col. hex. pl. | 1.011%" | 208.6 21079? subl.| 0.074025] s. y. s. eth.; 
[a] 37.74 % 22.220 bz 
ina 
1956 | col., 0.9855" | 29 203-4 MNO cme ircee UleTatee Yl eee 
1.466355 4 
1957 
1958 
1959 oe la] gave nagar 163 200 subl. v.sl.s. | v.s. vy. s. eth. 
cue ih 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 









































Mol. 
No. Name Synonyms Formula Wt. 
1960 | Bornyl chloride....... 2-chlorocamphane (one form);| CioHi7Cl....... .| 172.69 
pinene hydrochloride; arti- 
ficial camphor 
1961 See also Isobornyl chloride. 
1962 | J-Bornylene........... 1-1,7,7-trimethylbicyclo- CioHieuistese tects 136.23 
|2,2,1]-2-heptene 
1963 | Bornyl esters. See under Borneol. 
1964 | Boron. (For other derivativjes see under Boric acid and Bori|ne.) 
1965 , triethoxy-. See Hthyl borate. 
1966 | ——,, trimethoxy-. See Methyl borate. 
1967 , tripropoxy-. See Propyl borate. 
1968 | Brasilein. See Brazilein. 
1969 Brasilin. See Brazilin. 
1970 Brassidic acid, Brassic | trans-13-docosenoic acid*; CsHiv7CH:CHCn- | 338.56 
acid Hpoer te acid; trans-erucic H»COOH 
aci 
1971 Brassidic anhydride...] ................00.000005: (Co1H41C0)20.... . 659.10 
1972 Brazilein. ys... tee: brasileiny Ma tet.de,<.c shar elensc Cig sO eee 284.26 
1973 Braziliny eet os cose Dbrasilin’y on, ccs ate tomerearers Ci6Hi405-13H20...} 313.30 
1974 British gum. See Deztrin. 
1975 Bromacetol. See Propane, 2,2-dibromo-*. 
1976 Bromialieacic§ acces scaee 2,2,2-tribromoethanal*; tri- | CBrsCHO........ 280.78 
bromoacetaldehyde; tribro- 
moaldehyde 
1977. | ——, hydrate ............. 2,2,2-tribromo-1,1-ethane- CBrsCH(OH)2. ...| 298.79 
diol*; tribromoethylidene 
glycol 
1978 Bromanilid. See Acetanilide, p-bromo-. 
1979 Bromelia. See Ether, ethyl 2-naphthyl. 
1980 Bromine cyanide. See Cyanogen bromide. 
Bromo- See the parent co|mpounds (e.g., for bromoacetic |acid see Acetic acid, b|romo-.) 
1981 Bromoform........... tribromomethane........... Takia cans ote 252.77 
1982 , nitro-. See Bromopicrin. 
1983 Bromopicrin.......... tribromonitromethane*; ni- | NOsCBrz......... 297.77 
trobromoform 
1984 Bronner’s acid. See 2-Naphthylamine-6-sulfoni| > acid, 
1985 Brucinie iiencrisetoere she | oe eco a Jo3Ho6N204'4H20. | 466.52 
1986 Co3sHosN204-HCl.. .| 430.92 
1987 CosHogN204- 493.51 
HNO3-2H20 
1988. ||| ——, sulfates o Feira Groton Hiei coce:scais ors baa vara cisim sreteisfe a syesesre (CosH26N204)2- 1013.10 
H2S04-7H20 
19800 | Bulbocapnine! Veecaaqaa cee seis accusoasccter CisHigNOs....... 325.35 
1990 1,2-Butadiene*. ...... methylallene... ..4.0dcchige CH2:C:CHCH3...| 54.09 
1990M| ——, 3-methyl-.......| wnsym-dimethylallene....... CH2:C:C(CHs)s...} 68.11 
1991 1,3-Butadiene*.. ..... bivinyl; erythrene; pyrrolyl- | CH2:CHCH:CHe..|} 54.09 


ene; vinylethylene; divinyl; 
biethvlene 
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ORGANIC COMPOUNDS (Continued) 
ee eee eee 





Crystalline 
form, color Density 
No. | and index of g/ml 
refraction 
BOGOR! | MOOL. Cor Astt tits lo vancoute-- 
1961 
TOGQE) |ecol. crsifse mes |Ma tee... 
al., [a] 
—22 27°20 
in bz. 
1963 
1964 
1965 
1966 
1967 
1968 
1969 as 
1970 | col. leaf. f. al., | 0.8585 
1.4347100 £ 
1971 | need......... 0.8357" 
1972 dksred Ue wiht te, 
thomb. leaf. 
1973 WhvOrspayelul| meee ta. 
rhomb. need. 
f. al. 
1974 
1975 ‘ 
1976 Veloliqnrenmace 2.3015 
1977 | col. monocl. 2566-5 
pr. c 
1978 
1979 
1980 
1981 | col. lig.or hex. | 2.89072 
cr., 1.598019-0 4 
1982 ae 
1983 pr., 1.58315...) 2.811 
1984 
1985 monocl. pref. || ist... --. 
al. [a]-119°p 
AOSBUE | | whoimeed 019201 F kes soncss 
LOST) CWBWD: DU iccc scree ehench ccs 
AOSBIE |ing.tneed Weaee Pet niaci..<.c 
49895" \grhomb: prats | eicees 
eth., [a] 
+237.1°D 
1990" “jRcol./ ia) > ..5 elmer 
1990M} liq... 2.2.20 0.683%" 
dggTM ltgasteesee 0.650— 











Melting 
point, °C 


Boiling 
point, °C 


131-2 (128)} 207.4 





113 146750 

61.5 28250 

C4 Nirme td |ilyht, tee t 

250 ery tel it e. 

SCN OBOE 174 

53.5 d 

6-7 149.5 

10 12718 

411 sO} 105 s\n ans, ie. 
anh. 178 

anh, 230 d.| ......... 

199ih tales Jin ee ata. 

os oot eM 19 

-120 40.5-41.5 

—113 -3 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 











Water | Alcohol | Ether, etc. 

rh 26.04 s. eth. 

i. 8. s. eth.,  tol., 
me. al. 

0.7424 | v. sl. s.| s. eth. 

c. 

i sl. s s. eth. 

sl.s.h. | 3 s. eth., alk. 

al. 8: 8 s. eth., alk. 

d. 8 s. eth. 

8 s. s. eth. 

0.31959 | 0 © eth.;s bz., 
chl., pet. eth. 
and oils 

i 8. s. eth. 

1 c., | 81.8% | 0.75 eth.; 
0.67100 13 1 chl.; 8. 
bz.; i. alk. 

s BODO. || Aoteee. 4. SOE 

8 SME! lo octece cc Aone 

8. SHOPS sedd..d: O80 

i 8 s. eth., chl. 

i rc) oo eth. 

i v.s. « eth. 


PHYSICAL CONSTANTS OF 





Name 


Synonyms 








2006 
2007 


2008 
2009 
2009H 
2009R 
2010 
2011 
2012 
2013 


2014 
2015 


2016 
2017 
2018 


2019 


2020 
2021 
2021M 
2022 
2023 
2024 


2025 
2026 


2027 
2028 


2029 
2030 
2031 
2032 
2033 
2034 
2035 








1, 3-Butadiene, 2-chlo 
——.,, 2,3-dimethyl-* 


——, 2-methyl-*. 
Butadiyne* 
Butanal*, 

Butanamide*. 
Butane 


——,, l-amino-. 
——.,, 2-amino-. 
——,, 2-amino-2,3-dim 


——, l-amino-2-ethyl-|. 


——, 1-amino-3-meth 

——, 3-amino-2-meth 

——,, 1-benzyloxy-. 

——,, 2,2-bis(ethyls ulf 

——, 1-bromo-*. 

——,, 2-bromo-*. 

——,, 1-bromo-2- 
methyl-* (d) 

——, 1-bromo-3- 
methyl-*, 

——., 1-butoxy-*. 

——,, 1-butyldithio-*. 

——,, 1-(butylsulfinyl) * 

——,, 1-(butylsulfonyl) 

——, butylthio-*. 

——., 1-chloro-*. 

——.,, 2-chloro-*. 

——, 1-chloro-2- 
methyl-* 

——.,, 1-chloro-3-methy 

——,, 2-chloro-2- 
methyl-* 

——,, 1,2,3,4-diepoxy-. 

—., 1,4-dihydroxy-. 

——,, 2,2-dimethyl-* .. 


——., 2,3-dimethyl-* 


——.,, l-ethoxy-*. 

-ethoxy-3-meth 

——, 1-fluoro-*. 

-iodo-*. 

—., 2-iodo-*. 

——,, 1-iodo-2- 
methyl-* 

——,, 1-iodo-3-methyl- 

——.,, 2-iodo-2-methy!- 








——, 1-methoxy-*. 
——,, 2-methyl-*...... 
——.,, 3-methyl-1-(y-m 
——, 2-methyl-1-(8-m 
——, 3-methyl-1-(y-m 
——, 3-methyl-1-phen 
——, 2-methyl-2-phen 
——, 3-methyl-1-phen 
——, 3-methyl-1-(2-pr 











ro-*. See Chloroprene. 
biisopropenyl............... 


See Isoprene. 

butadiine; biacetylene....... 

See Butyraldehyde. 

See Butyramide. 

n-butane; methylethyl- 
methane 


See Butylamine (n). 
See sec-Butylamine. 
ethyl-. See Propylamine, a, « 
See Butylamine, B-ethyl-. 
yl-. See Isoamylamine. 
yl-. See Propylamine, a, B-dim 
See Ether, benzyl butyl. 
onyl)-*. See Trional. 
See Butyl bromide(n). 
See sec-Butyl bromide. 
d-pri-act-amyl bromide...... 


See Isoamyl bromide. 


See Butyl ether. 
See Butyl disulfide. 
-. See Butyl sulforide. 
-*, See Butyl sulfone. 
See Butyl sulfide (n). 
See Butyl chloride (n). 
See sec-Butyl chloride. 
pri-act-amy! chloride........ 


1-*. See Isoamyl chloride. 
tert-amyl chloride........... 


See i-Erythritol, anhydride. 

See 1,4-Butanediol*. 

ethyltrimethylmethane; neo- 
hexane 

isopropyldimethylmethane; 
biisopropyl 

See Ether, butyl ethyl. 

yl-*. See Ether, ethyl isoamyl. 

See Butyl fluoride (n). 

See Butyl iodide. 

See sec-Butyl iodide. 

pri-act-amy] iodide.......... 


*, See Isoamyl iodide. 
* tert-amyl iodide ........... 
See Ether, butyl methyl. 
ethyldimethylmethane; iso- 
pentane 
ethylbutoxy)-*. See Isoam. 
ethylbutylthio)-*. See Su 
ethylbutylthio)-*. See Is 
oxy-. See Ether, isoamyl phen 
yl-. See Benzene, tert-amyl-. 


Mol. 
Formula Wt. 
CH2:C(CHs)- 82.14 
C(CHs) :CH2 
CH:CC:CH...... 50.06 
CH3(CH2)2CHs....} 58.12 





, B-trimethyl-. 


ethyl-. 


CH3CH2CH(CHs)-| 151.06 
CHe2Br 





CHsCH2CH(CHs)- | 106.60 
CH2Cl 

CHsCH2CCl(CHs)-| 106.60 
CH3 

(CH3)s3CCHeCHs..| 86.17 
(CH3)2CHCH- 86.17 
(CHs)2 

CH3CH2CH(CHs)- | 198.06 
CHI 

CH3CH2CI(CHs)- | 198.06 
CH3 

(CH3)2CHCH2CH3} 72.15 

yl ether. 

lfide, bia( B-methylbut yl). 

et sulfide, 

yl. 





yl-. See Benzene, isoamyl-. 
openoxy)-*. 
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See Ether, allyli 





soamyl. 


ORGANIC COMPOUNDS (Contin ued) 


Crystalline z E a Solubility in grams per 100 ml of 
form, color Density Melting Boiling} + sea ee ee ea ae 
No. | and index of g/ml point, °C | point, °C Water: WAterholl la mther ete 

refraction "ig. ee 








1992 . 
1993 col. liq., 0.7446—; | -65 69: Grong ona vetortess)- orheder 5: BRRG 
1.437717 ae 

0.727—- 


1994 
NGOS P2AaS ie ces = = 2.233 -36.4 10.3 460 cm} s. v. s. eth. 
1996 
1997 J 0 17 Ee 
1998 | col. gas or hex.) liq.0. 60— -135 are eae 1813 cae 2980 — cm 


cm? cm3 eth. 











2006)»0| Hays iw. obi 1.2217 eaceStenk 120-1 i. S. s. eth. 


218)r |) iq: 0.881-= b adhek sp 97-9 i. s. s. eth. 





2015 | liq., 1.407!8..... 0.871=° 273 86 i. s. s. eth. 














2018 | liq., 1.3675... 0.6487>= -98.2 49.7 i, s. s. eth. 
2019 | liq., 1.3783....| 0.668 | -135.1 58.1 i. s. s. eth. 
4 











2024" |i hie, 14981 oO. O24's pe frcetsiere gee 148 i s. s. eth. 


2028, |Plid’= 3... ‘elioee EE SPS || ae ites eee 125-8 i C) © eth. 





2028 | col. lig., 1.355.) 0.62119 -160.5 28 (27-81) | i. 2 « eth, 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





























Mol. 
No. Name Synonyms Formula Wt. 
2036 | Butane, (a-methylpro|poxy)-*. See sec-Butyl ethelr. 
2037 sy em tro yn ote leans crn een oe ee ane Wy gcee 103.12 
Oo 

2038 ——, 1-phenyl-. See Benzene, butyl-. 

2089 ——., 2-phenyl-. See Benzene, sec-butyl-. 

2040 ——., 2,2,3,3-tetra- tert-butyltrimethylmethane; | CHsC(CHa)2- 114.23 

methyl-* peter aT hexamethyl- C(CHs3)2CH3 

ethane 

2041 | ——,, 2,2,3-trimethyl-* | isopropyltrimethylmethane.. | CHsC(CHs)o- 100.20 

CH(CHs)CHs 
2042 1-Butanearsonic acid .| n-butylarsonic acid.......... CH3(CHa)s- 182.04 
AsO(OH)2 

2042M| 1-Butaneboronic acid, |3-methyl-. See Boric acid, i|soamyl-. 

2043 Butanedial*. See Succinaldehyde. 

2044 Butanediamide*. See Succinamide. 

2045 | ——, 2-hydroxy-*. See Malamide. 

2046 1,4-Butanediamine*, See Putrescine. 

2047 1,1-Butanedicarboxylijc acid*. See Malonic acid, pr|opyl-. 

2048 1,2-Butanedicarboxyli|c acid. See Succinic acid, ethy lL. 

2049 1,4-Butanedicarboxylijc acid. See Adipic acid. 

2050 2,3-Butanedicarboxylil|c acid, 2,3-dimethyl-. Seje Succinic acid, tetra| methyl-. 

2051 Butanedinitrile*. See Succinonitrile. 

2052 Butanedioic acid*, See Succinic acid. 

2053 Butanedioic anhydride|*. See Succinic anhydride. 

2054 1,1-Butanediol, 2,2,3-/trichloro-*. See Butyraldeh|yde, a, a, B-trichloro-}, 

2055 1,2-Butanediol*....... a-butylene glycol; ethyl- CHsCH2CH(OH)- | 90.12 
ethylene glycol CH2OH 

2056 | ——, 3-methyl-*...... isopropylethylene glycol; (CH3)2>CHCH- 104.15 
a-isoamylene glycol (OH)CH2OH 

2057 1,3-Butanediol*....... B-butylene glycol; a-methyl- | CHsCH(OH)CH2- | 90.12 
trimethylene glycol CH2OH 

2058 | ——, 3-methyl-*...... y-isoamylene glycol......... ora 104.15 

2059 1,4-Butanediol*....... tetramethylene glycol; 1,4- CH On Cs 90.12 
dihydroxybutane CH:0OH 

2060 2,3-Butanediol*....... pseudobutylene glycol; sym- CC 90.12 
dimethylethylene glycol (OH)CH 

2061 | ——, 2,3-dimethyl-*. see Pinacol. 

2062 | ——, 2,3-diphenyl-.... a’-dimethylhydrobenzoin; | CHsCOH(CsHs)- | 242.31 
neraiiphencne pinacol COH(CéHs5)CHs 

2063 ——, 2?-methyl-*...... trimethylethylene glycol; (CH3)2C(OH)CH- | 104.15 
B-isoamylene glycol (OH)CHs 

2064 1,3-Butanedione, 1-phjenyl-*. See Acetone, benzoyl-. 

2065 2,3-Butanedione*,.... dimethylglyoxal; biacety]; CHsCOCOCHs....] 86.09 
dimethyl diketone; diacetyl 

2066 ——,, dioxime*. See Glyoxime, dimethyl-. 

2067 | ——, mono-oxime.......... biacetyl mono-oxime; a-iso- | CHsCOC(:NOH)- | 101.10 
nitrosoethyl methyl ketone CHs3 

2068 Butanedioyl chloride*.| See Succinyl chloride. 

2069 Butanenitrile*. See Butyronitrile. 

2070 | ——, 3-methylI-*. See Isovaleronitrile. 

2071 1,2,3,4-Butanetetrol* (anti). See 1-Erythritol. 

2072 1-Butanethiol*........ butyl mercaptan..........:. CH3(CH2)2CH2SH |} 90.18 

2073 ——, 2-methyl-*...... pri-act-amyl mercaptan...... oe ae eee 104.21 

2074. | ——, 3-methyl-*...... isoamyl mercaptan.......... CA CE 104.21 

2075 2-Butanethiol, 2- tert-amyl mercaptan......... GeRCESC (CHa) 104.21 


methyl-* 
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ORGANIC COMPOUNDS (Continued) 


























Crystalline 
form, color Density Melting Boiling 
No. ees of g/ml point, °C | point, °C 
refraction 
2036 
SADEIE || TRIAS eee eee eens Ree 151-2 
2038 
2039 
9040 |Neaf.f eth«.. 1] we... 104 (98-9) | 106.8 
2041 | col. liq., 1.390. 0.6900=" 25.0 80.9 
etnias” || WRC ECO tees wee 158-9 loliie iyvarl |. 
2042M| 
9043 
2044 
2045 
2046 
2047 
2048 
9049 
2050 
2051 
2052 
2053 
2054 = |hydrate. A 
2055 | liq.........-. LO Me oe 192 
20501 |pliqaee eae 0.9987) fda 206 
2057 || vise. liq....... V005 ge beer 204 
2058 | thick syrup... 0.9892-° havtoale te 202-3 
2059 | need. or oil... 1.020>° 16 230 
9060) (Ih lig.. ssn.s2 oe 1.048 Sete 28 184 
2061 
2062 ECM LAM eel Red ks, crosses ce eh hae 
2063 | thick oil...... 0.9893 ise By get? 177 
2064 ‘ oe 
2065 |'grnsh.yel.liq., | 0.9904— | ......... 88 
1.3933118 v 
2066 
2067 Echl!sleaf. Meh t=.3.5 930 74-5 186 
Bae 
2068 
2089 
2070 
2071 es 
2072 | col. liq 0.858; | -115.9 98 
0.8365~° 
2073 Uiliqess <2. .cs sn 0.8415" oe aha 119-21 
2074 | col. liq., ONG 2 aaron walt tercl ex: 118 
1.44118 - 
2075 


Solubility in grams per 100 ml of 

















Water | Alcohol | Ether, etc. 

vy. sl. s. | © © eth. 

ROM YHEGR Shs s. eth. 

i s. s. eth. 

Vaiss 8 s. eth. 

sl. s. Co RIES Gseeeacice ste 

Hee gia s. s. eth. 

a: 8 i. eth. 

8 Ee wie Ieee Bact Secs 

-) s sl. s. eth. 

0 s o eth. 

i v.s v.s.eth.; sl. 
s. pet. eth. 

o °o o eth. 

2518 ) co eth. 

sl. s. Vv. s. v. s. eth.; s. 
alk. 

sl. s. v.S. v. s. eth. 

1 c) co eth. 


ed 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
ee ee ee 





























Mol. 
No. Name Synonyms Formula Wt. 
2076 1,2,3-Butanetricarboxy|lic acid, 1,2,3-dimethy1-| *. See l-Camphoroni\c acid, 
2077 Butanimide*, See Succinimide. 
2078 | Butanoic acid*, See Butyric acid. 
2079 ——.,, 3-methyl-*, See Isovaleric acid. 
2079M| ——, 3-oxo-*. See Acetoacetic acid. 
2080 Butanoic anhydride*. | See Butyric anhydride. 
2081 1-Butanol*, See Butyl alcohol (n). 
PAUSH NG =) PEE Nat betta os onc oll Ancoonedanacaconunbsossose CH3;CH2CH(NH2)-| 89.14 
CH.0H 
2082 | ——, 2-ethyl-*........| 3-methylolpentane; pseudo- | (C2Hs)2xCHCH2OH | 102.17 
hexy] alcohol 
2083 | ——, ——, acetate......... B-ethylbutyl acetate........ ene a 144,21 
3 
2084 | ——, 2-methyl-*(d)...| d-sec-butylearbinol; d-pri- CHsCH2CH(CHs)-| 88.15 
act-amyl alcohol CH20H 
2085 ——,, 3-methyl-*, See Isoamyl alcohol. 
2086 | ——, 3-methyl-1- isobutylphenylearbinol. ..... (CH3)2CHCH>- 164.24 
phenyl-* CHOHCeHs 
2086M| ——, 2-nitro-* .........] .... Abi oncid Orgad acter CH3CHeCH(NOz)- | 119.12 
CH.0H 
2086R | ——, 2-nitro-2-methyllol-. See 1,3-Propanediol, 2-eth|yl-2-nitro-*, 
2087 2-Butanol*, See sec-Butyl alcohol. 
2088 | ——, 2,3-dimethyl-* . .| isopropyldimethylearbinol. ... Ge ne 102.17 
3)2 
2089 | ——, 3,3-dimethyl-*. See Pinacolyl alcohol. 
2090 | ——, 2-methyl-*...... dimethylethylcarbinol; fert- | CHsCH2C(CHs)- 88.15 
amyl alcohol OHCHs 
2091 | ——, 3-methyl-*,..... methylisopropylearbinol ; (CH3)2- 88.15 
sec-isoamyl alcohol CHCHOHCH; 
2092 | ——, 2,3,3-trimethyl-* | ert-butyldimethylcarbinol; (CH3)3CC(CHs)2 | 116.20 
pentamethylethyl alcohol OH 
2093 Butanolide. See Butyrolactone. 
2094 1-Butanone, 3-methyl|-i-phenyl-. See Isovaleroph|enone. 
2095 | 2-Butanone*..........]| ethyl methyl ketone......... CHsCOCoHs...... 72.10 
209679 | ====soxime ws, 220s 03 ek J} methyl ethyl ketoxime...... CH3C:NOH(C2Hs)| 87.12 
2097 | ——,, 3,3-dimethyl-*. See Pinacolin, 
2098 | ——, 3,3-diphenyl- acetophenone pinacolin..... . Ce te 224.29 
3 
2098M| ——, 1-hydroxy-...... ethylketole th. sheer CHsCH2CO-CH:0H| 88.10 
2099 ——., 3-hydroxy-*, See Acetoin. 
2100 | ——, 3-methyl-*..,...| isopropyl methyl ketone..... CH;sCOCH(CHs)2 | 86.13 
2101 | ——, ROXIE... te a. methyl isopropyl ketoxime ...| CH3C:NOHCH- 101.15 
3)2 
2102 | ——, 1-phenyl-.......| benzyl ethyl ketone......... CoHsCOCH2CcHs | 148.20 
2103 | ——, 4-phenyl-.......| benzylacetone.............. ae 148.20 
3 
2105 Butanoyl bromide*, See Butyryl bromide. 
2106 Butanoyl chloride*, See Butyryl chloride. 
2107 ——, 3-methyl-*. See Isovaleryl chloride. 
2108 2-Butenal*, See Crotonaldehyde. 
2109 | ——, 2-methyl-*, See Tiglaldehyde. 
2109M| 2-Butenamide*. See Crotonamide. 
2110 1-Butene*,........... a-butylene; ethylethylene....]| CHsCH:CH:CHe,.| 56.10 
2111 | ——, 4-bromo-*....... 6-bromo-a-butylene; vinyl- | CHsBrCH»CH:CH»| 135.01 


ethyl bromide 
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ORGANIC COMPOUNDS (Continued) 


a 


Solubility in grams per 100 ml of 


No. 


2076 
2077 
-2078 
2079 
2079M 


2081 
:2081M 


2082 
°2083 
2084 
2085 
“2086 
2086M 
2086 R 


2087 
2088 


_ 2089 
2090 


2091 
2092 


2093 
2094 
2095 


2096 
2097 
2098 


2098M 
2099 
2100 


2101 
2102 
2103 


2105 
2106 
2107 
2108 
2109 
2109M 
2110 


2111 





Crystalline 
form, color 
and index of 
refraction 


col. liq., 1.421. 

col. liq., 1.410. 
col. lig, {a 
-5.90 ex 


thick oil...... 


col. liq. w. 
odor of 
camphor 


col. liq., 1.4052 





Density 
g/ml 


0.8328—— 

20 
0.879— 
4 
0.816-- 
4 





Melting 
point, °C 


ied) 


17; frz. 15 


-86.4 
-29.5 
41-1.5 





Boiling 
point, °C 


| 178; 
79-8010 


149.5 
162.4 
128 


235-6745 
105% 


120-1 


101.8 


114 (112) 
131-2 


79.6 

152 

310-1 
51.5", 48° 
93 


230.2 
235; 11535 


165-6 (99) 


For explanations and abbreviations see beginning of table. 
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Water | Alcohol | Ether, ete, 
ge | tn cs at ee are 
0.6374, | s s. eth. 
0.4320 
0.06 ET ah Wes ce: Nemes 
sl. s. 2 « eth 
i. s s. eth. 
WDib-h .srmadtrat ek. 5. L845 
Ve sled is co eth 
12.5; 2 co eth.; s. bz, 
1450 chL., glyc., 
oils 
sl. s. ~ co eth. 
i Ss. s. eth. 
35.310 | s. eth. 
19% 
10 2 o eth. 
1 s. c., v.| v- s. eth. bz., 
s. h. chi. 
y.sl.s. | 2 co eth. 
8. oo x eth. 
i. c) e eth. 
Ree Ss. s. eth. 
i. Vv. s. vy. s. eth. 
s. s. eth. 


PHYSICAL CONSTANTS OF 
eee een ee ee a 




















~ Mol. 
No. Name Synonyms Formula Wt. 
2112 1-Butene, 2,3-di- 1-isopropyl-1-methylethylene | CH»:C(CHs3)- 84.16. 
methyl-* CH(CHs)2 
2113 , 3,3-dimethyl-* . .| tert-butylethylene; pseudo- CH2:CHC(CHs)3..| 84.16 
butylethylene 
2114 ——,, 2-ethyl-*........ 3-methylenepentane; uns- CHe2:C(C2Hs5)- 84.16- 
diethylethylene 2CHs 
2115 ——.,, 2-ethylI-3- 1-ethyl-1-isobutylethylene; CH2:C(C2Hs5)- 98.18: 
methyl-* 2-methyl-3-methylene-penta/ne* CH(CHs)s 
2116 ——,, 2-methyl-*...... uns-ethylmethylethylene.... . CH2:C(CH3)CH> 70.13. 
CH3 
2117 | ——, 3-methyl-*...... Seo re eae iay lone, @-iso- (CHs)2CHCH:CH2| 70.13: 
amylene 
2118 2-Butene*............ sym-dimethylethylene; B- CH3CH:CHCHs...| 56.10 
butylene; pseudobutylene 
2119 | ——, 2,3-dimethyl-* ..| tetramethylethylene......... (CH3)2C:C(CHs)2 84.16 
2120 | ——, 3-methyl-*...... Peet aByienG, B-iso- (CHs)2C:CHCHs..| 70.13: 
amylene 
2121 3-Butene-1, 1-dicarbox|ylic acid. See Malonic acid, jallyl-. 
2122 cis-Butenedioic acid*. | See Maleic acid. 
2123 trans- Butenedioic acid|*. See Fumaric acid. 
2123M| 3-Butene-1,2-diol*. See Erythrol. 
2123X | 2-Butenenitrile*. See Crotononitrile. 
2124 3-Butenenitrile*. See Allyl cyanide. 
2125 2-Butenoic acid, cis(?)|-*. See Isocrotonic acid. 
2126 —., trans(?)-*, See Crotonic acid. 
2127 ——,, 2?-methyl-*. See Tiglic acid. 
2128 ——, 4-oxo-4-phenyl-. | See Acrylic acid, B-benzoyl. 
2129 3-Butenoic acid*...... vinylacetic acid; 6-butenic CH2:CHCH2COOH| 86.09 
aci 
2130 ——,, 2?-hydroxy-4- benzallactie acid; styryl- CsHsCH:CHCH- | 178.18 
phenyl- glycolic acid OHCOOH 
2131 ——, 4-phenyl-....... B-benzalpropionic acid...... ers gieek 162.18: 
2132 2-Buten-1-ol*......... propenylearbinol; crotyl al- | CH;sCH:CHCH:- 72.10 
cohol; crotonyl alcohol; y- OH 
methylallyl alcohol 
2133 | ~-——, acetate... f.......00 6 2-butenyl ethanoate*; cro- | CHsCOOG:Hz....| 114.14 
tyl acetate; crotonyl acetate 
2134 3-Buten-1-ol*......... allylcearbinol; 1-buten-4-ol... . i ee 72.10 
0. 
2135 3-Buten-2-ol*......... methylvinylearbinol........ CH2:CHCHOHCH3} 72.10: 
2136 3-Buten-2-one, 4-p- dee 45-buten-z-viie, 
anisyl-. 4-p-methoxyphenyl-. 
2137 | ——, 4-(2-furyl)-*..... See Acetone, furfurylidene-. 
2137M| ——, 4-p-methoxy- anisylideneacetone; p-meth- | CH30CsHiCH: 176.21 
phenyl- oxybenzylideneacetone CHCOCHs3 
2138 ——,, 4-phenyl-*. See Acetone, benzylidene-. 
2139 | ——, 4-(2,6,6-trimethy|I-1-cyclohexenyl)-. See 8|-Ionone. 
2140 ——,, 4-(2,6,6-trimethy|1-2-cyclohexenyl)-. See a-|Jonone. 
2141 ——, 4-(2,2,6-trimethy|1-3-cyclohexenyl)-. See B|-Irone. 
2142 8-Butenonitrile. See Allyl cyanide. 
2143 3-Buten-l-yne*....... vinylacetylene............. CH:CCH:CHe ...| 52.07 
2144 | Butesin............... butyl p-aminobenzoate...... HoNCsH:COO- 193.24 
(CH»)sCHs 
2145 Fl ———. Dicrabey ce Bee eM ae eis ctteeete ect eek rere (HeNCsHsCOOCs- | 615.59 
Ho)2CsH2(NOz)s- 
| 
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ee Be nee at Solubility in grams per 100 ml of 
orm, color ensity felting soiling 
No and doe g/ml point, °C | point, °C Water | Alcohol Ether, ete. 
eA | apes ARES 056808! onan at 5GLOK GE San tees cul eee pe 
eal eee Os65407=> linsiaateed-« 116) peabes Eby srva, lense stall Retest ae aoe 
D1TAy | Mes: 0.6914~° brs oy Mend GORDOET U8 Bee’ lie rtnetee Moorccyit: ace 
ON al) See eee 0.7186- Me hd sees Bary Orie | boone eee | Peers ere we Bas 
OA Gie (ECOL Highs rae are llats ysicrstes. | slexrseisis se. ie Olmmra ie |i Wess sdeetoy|t beictye =. f (Points erate = 7yes 
O17 |pcol, liqt esas. 0.648°° -135 25 (21) i 20 © eth 
2118 Col. Gas... - 03635" >. |aaeoeee as (cts) 1 i V.s v. s. eth.;i 
(trans) H2SO 
2.5 
2119 | liq. 1.4128... 0.712"° del mlnaees Eee Vall Pewee be coal vont, Reames 
2120 eal inflam. 0.668-= -124 38.4 v.sl.s. | s. © eth. 
iq. 
2121 
2122 
2123 
2123M 
2123 X 
2124 
2125 
2126 
_ 2127 
2128 ‘ se 
2129 Lape 1.013— -39 163 s cE) © eth, 
425 
9190) \\pneed.-f. Wades Hier. <fereiet> « 46 98 Suh | ilaaeic sl. Base 
z., CS, lg. 
2131 POCO. fs Wea eel e fe acs.a8 88 (83-4) | 302 sl. d. slog. he || vas. v. s. eth. 
2132 | col. liq., 1.4240] 0.8726"; | <-30 118 16.6 | ~ e eth. 
ae me (117-20) 
: 4 
2133 | col. liq....... OVA sual ested wshooess 129 sl. s $ s. eth. 
2134 Coe ‘ 0.864; berpabocereed 113 8 C) © eth. 
1.4146". 
0.84g+2 
DSH COMM as alee os. oul) ciao Rate O6eTork |, |) cattad-alabpotels (Peres. 6 8te 
2136 
2137 
ASTM Pleat ae.8- 01s, «thie teratec 1 D=A vernon |e x.4- i y.s vy. s. eth. 
_ 2138 
2139 | - 
2140 
2141 
2142 a 
2143 | col. liq....... OES | ee 1 aah || «| acter Rear: Beer 
2144 | ‘wh. cr. powd..| ....... || BYE 1.7? 0.00014! s. s hat : 
ehl., dil. a. 
2145 | yel. araor, TAU: een LO9DS1O ites. Eevee 0.07 8. s. eth., bz., chl. 
powd. 


PHYSICAL CONSTANTS OF 

















No. Name Synonyms Formula Wt. 
2146 Butine. See Butyne*. 
Butyl-. For butyl derivativjes see the parent compounds (e].g., for butylbenzene] see 

2147 Butyl acetate, a, y-diml|ethyl-. See 2-Pentanol, 4-met|hyl-*, acetate. 

2148 ——., B-ethyl-. See 1-Butanol, 2-ethyl-*, acetatle. 

2149 Butyl alcohol (n)...... 1-butanol*; propylearbinol...| CHs(CH2)sCH2OH| 74.12 

2150 | sec-Butyl alcohol..... 2-butanol*; ethylmethyl- CHsCH2CHOH- 74.12: 
carbinol CHs 

2151 tert-Butyl alcohol..... 2-methy]-2-propanol*; tri- (CH3)sCOH...... 74,12: 
methylcarbinol 

2152 , trichloro-. See Chloretone. 

2153 Butylamine (n)....... l-aminobutane............. CE Ceti 73.14 

PASSE | IV OCW Y La oiscsccraetoyail) cis nye: aaineiesieniceerarerehs sleeps NGA USEC 101.19 

5 
2153R | ——, B-ethyl-......... 1-amino-2-ethyl-n-butane (ONS 101.19 
2 

2154 | ———— N= rm eth y las pvate || leis Shits Seteto ye ocoes 3 ch aces edocs CHsNHCsHp..... 87.16 

2155 » x-methyl-....... methylpropylearbinylamine; | CH3(CH2):- 87.16: 
sec-n-amylamine; 2-amino- CH(CHs)NH2 
pentane 

2156 | ——, y-methyl-. See Isoamylamine. 

2157 sec-Butylamine....... (a-methylpropy])amine; 2- CH3CH(NH:)- 73.14 
aminobutane CH2CH3 

2157M| ——, N-ethyl= 2 | | besccscgscecivccecethseces CH3CH2CH(CHs)- | 101.19 

NHC2Hs 

2158 tert-Butylamine...... (a, a-dimethylethyl) amine; | (CHs)sCNHbe...... 73.14 
trimethylcarbinylamine 

2159 n-Butylarsonic acid. See 1-Butanearsonic acid. 

2160 Butyl bromide (n)..... 1-bromobutane*............ CH3(CH2)2CH2Br.} 137.03 

2161 sec-Butyl bromide. .. .| 2-bromobutane*; methyl- CeHsCH(CHs)Br, .| 137.03 
ethylbromomethane 

2162 tert-Butyl bromide ...| 2-bromo-2-methylpropane*; | (CHs)sCBr....... 137.03 
trimethylbromomethane 

2163 Butyl carbitol. See Diethylene glycol, monobuty|l ether. 

2164 | Butyl cellosolve. See Hthanol, 2-butoxy-*. 

2165 Butyl chloral. See Butyraldehyde, a, a, B-tric|hloro-. 

2166 Butyl chloride (n)..... 1-chlorobutane*............ CHs(CH2)2CH2Cl..} 92.57 

2167 | sec-Butyl chloride. .... 2-chlorobutane*; methyl- CeHsCH(CHs)Cl..} 92.57 
ethylchloromethane 

2168 | tert-Butyl chloride. ...| 2-chloro-2-methylpropane*;. | (CHs)sCCl........ 92.57 
trimethylchloromethane 

2169 Butyl cyanide (n). See Valeronitrile. 

2170 sec-Butyl cyanide. See Butyronitrile, a-methyl-. 

2171 tert-Butyl cyanide. See Propionitrile, a, a-dimethy|I-. 

2172 | Butyl disulfide (n)....| 1-butyldithiobutane*........ (CHa(CHz)s}oSe....| 178.35 

2173 a-Butylene. See 1-Butene*. 

2174 8-Butylene. See 2-Butene*. 

2175 y-Butylene. See Propene, 2-methyl-*. 

2176 a-Butylene glycol. See 1, 2-Butanediol*. 

2177 8-Butylene glycol. See 1,3-Butanediol*. 
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Crystalline Solubility i 

form, ee, von Ee ee Cp eee peo 
No. and index o} g/m point, point, ° 

rehincson Water | Alcohol | Ether, etc. 

















2146 
Benzene, butyl-)|. For buty]] esters of or|ganic acids s|ee the acjids. 

2147 

2148 fh 

2149 | col. liq., 0.80978— | -89.2'to | 117.71 7.92 | co eth. 
1.39931 * Cone 

-79.9 

2150 | col. liq., 1.397. 0.808— -89 99.5-100 | 12.520 | co eth. 

2151 eal. liq. or 0.7887=" | 25.5 82.8 20 Ps oo eth. 
rhomb. pr. 
or pl., 
1.38779 

2152 ae 

2153 | col. liq., 1.401.] 0.74017" | -50.5 77.8 (76-8)| ~» $ s. eth 

TUBS Me 5c kcccroscye | bast SR Heenan | 1082109? olay, cob iteecoel etude | Sere 

SET) OF OUR ORS tama ee eee Toh: ©) | 4 aaa | CAST ote earns 

2154 | col. liq., OV737— eee Ori ass | ie) meipponoen|hyied |. fy § 
1.4018018-1 & 

2idom |col. light oe 0.73839-~ ES ANS 92 2 2 © eth. 

2156 5 

2157 col. liq., a 0.724-— -104.5 62 ) -) 2 eth. 
1.3950118- - 
[cx] 7.420 (0.718=") 

ONIGVANI| | she aonoemene.- 0.7358~ toy QT=ORTIN | [ieee lew y lire te. cen ee 

2158 cal. lig 0.696~ 67.5 46.4 (43.8)| 2 20 © eth. 
1.3794018 

2159 ci i 

2160 | col. lig., 1.4398] 1.299 | -112.4 101.6 i. Pe) # eth. 

2161 | col. liq., 1e2580==. |W eeeeeene 91.3 teed |Mereere |e So 
1.4344 ae 

2162 | col. liq., 1.428.) 1.222°° | -20 73.3 ii. . SDil eye Ay siliGbe one... Hots 

2163 

2164 

2165 

2166 | col. liq., 1.4015} 0.884; -123.1 73 0..06612-5) 0 «© eth. 

0.9074 

2167 | col, liq. 0.8707>" 131.3 68 y.sl.s. | 2 eth. 
1.39532 

2168 | col. liq. 0.847~° 28.5 51-2 y.sl.s, | 2 e eth. 
1.3868618 

2169 

2170 

2171 

1 poba WE eee. voace ot cece bake 100-315 i. ~ oo eth. 

2173 

2174 

2175 

2176 

2177 


For explanations and abbreviations see beginning of table. 
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No. Name Synonyms Formula 
2178 Butyl ether (n)........ 1-butoxybutane*; di-n-butyl | CH3(CH2)3- 
ether O(CH2)sCHs3 
2179 | sec-Butyl ether....... 2-(a#methylpropoxy) bu- (CH3sCH.CH- 
tarie*; di-sec-butyl ether (CHs3)]20 
2179M] Butyl fluoride (n)..... 1-fluofobutane*............. CH3(CH2)sF...... 
2180 | Butyl hydrogen sulfate]. See Butylsulfuric acid. 
2181 Butyl iodide (n)....... 1-iodobutane*. .:.........0: CH3(CH2)2CH2I.. . 
2182 | sec-Butyl iodide....... 2-iodobutane*; methylethyl- | C2H;CH(CHs)I... 
iodomethane 
2183 tert-Butyl iodide...... 2-iodo-2-methylpropane*; (CHs)sCleeeeee 
trimethyliodomethane 
2184 | Butyl isocyanide (n) ..| butylearbylamine*.......... CH3(CH2)sNC.... 
2185 Butyl isocyanide, y-mlethyl-. See Isoamyl isocyanidle. 
2186 tert-Butyl isocyanide | (a, a-dimethylethy])car- (CH3)s3CNC...... 
bylamine* 
2186M| n-Butyl ketone. See 5-Nonanone*. 
2187 Butyl mercaptan (n). | See 1-Butanethiol*. 
2187M| n-Butylmercuric chlorjide. See Mercury chloride, n-b|utyl-. 
2188 Butyl mustard oils. See the butyl esters under Iso|thiocyanic acid. 
2180) | Butylinitrate*i(n)s., 45 Gone ee ee. CH3(CH2)s0NOz. . 
2190 | sec-Butyl nitrate...... a-methylpropy] nitrate*..... Wii 
2 
2191 Butylinitritets(n) > :ceeill ne eee ee CH3(CH2)s0NO... 
2192 | sec-Butyl nitrite...... a-methylpropyl nitrite*..... Pew 
O 
2193 tert-Butyl nitrite. .... a, a-dimethylethy] nitrite*...| (CHs)sCONO..... 
2194 Butyl sulfate (n)...... di-n-butyl sulfate........... (CH3CH2CH>- 
2)2 4 
2195 Butyl sulfide (n)...... dibutyl sulfide; butylthio- (CHsCH2CH.- 
butane* CH2)28 
2196 | sec-Butyl sulfide...... di-sec-butyl sulfide; 1-methyl- | [C2H;CH(CHs)}oS 
1-(a-methylpropylthio)- 
propane* 
2196H | Butyl sulfone......... 1-(butylsulfonyl)butane*; [CH3(CH2)3]2802. . 
di-n-butyl sulfone 
2196R| Butyl sulfoxide........ 1-(butylsulfinyl) butane*; (CHs(CH2)s3]2S0. . . 
di-n-butyl sulfoxide 
2197 | Butylsulfuric acid (n).| butyl hydrogen sulfate. ..... CsHOSO20H..... 
2198 1-Butyne*............ 1-butine; ethylacetylene..... CH:CCH2CHs ... 
2199 ——,, 3-methyl-*...... isopropylacetylene.......... (CH3)2CHC:CH.. 
2200 1-Butyne, 1-pheny]-. See Benzene, 1-butynyl-. 
2201 2-Butyne*. .3).......4. 2-butine; dimethylacetylene; | CHsC:CCH3..... 
crotonylene 
2202 | Butynedioic acid*. See Acetylenedicarborylic acid. 
2203 2-Butynoic acid*. See Tetrolic acid. 
2204 | Butyraldehyde........ butanal*; butyric aldehyde. .| CHs(CH2)2CHO... 
2205 | ——, oxime..............:. butanal oxime*; butyral- CH3(CH2)2- 
doxime CH:NOH 
2206 | ——, phenylhydrazone...... N-butylidene-N’-phenylhy- CH3(CH2)2CH:- 
drazine NNHCsHs 
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Mol. 
Wt. 





130.23 


130.23 
76.11 


184.03 
184.03 
184.03 
83.13 
83.13 


119.12 
119.12 
103.12 
103.12 
103.12 
210.29 
146.29 


146.29 


178.29 
162.29 
154.18 
54.09 
68.1% 
54.09 


72.10 
87.12 
162.23 


ORGANIC COMPOUNDS (Continued) 


Crystalline ; ‘ et Solubility in grams per 100 ml of 
form, color Density Melting Boiling 


























No. and bale g/ml point, °C | point, °C Water | Alcohol Ether, ete. 
2178 | col. liq....... 0.7841—; | -95.2(-98)| 142 sls. | 2 eth. 
0.769-= 
20 
SHO PE beaectcie Le oom | Soeeaeree 121 sls. | © e eth. 
2179M| col. liq. GEV76T sialiarasestyaas 31.95 i. sabe MIE ee 42 
1.341915 
2180 ie 
2181 | liq. 1.50006...) 1.617 | -103.5 131 0.020217.5] 00 2 eth 
2182 | col. liq.......] 1.595% | -104.0 iy 8 i. 8. oo eth. 
119-22 
2188) (Migs «mmetien 1.571— -33 65 100 d. i die al les 2 eth. 
DU SAmme ALC Geeta 28. Becca iciszacc) || Peek eras 118 i. ~ eo eth. 
2185 
Q1S6m || GROUMRST AN Me bis. | matacton s. QISESe® TP Shee se Bee Nae Meer oars sce 
2186M 
2187 
2187M 
2188 " i 
2189 | liq., 1048 al eee 136 i. s. s. eth. 
1.401302.2 a 
21906) Vig cso 8t8 M0382 | cs by ical | MN ee 2 ~ eth. 
DAG Tue Niqis. skies art Q.9114— of bedsnleonin GRE) |) oocooe ~ 2 eth. 
D240 % 0 NN lig oc cunthen aft O8981— \f tie. ende Gan~ Sh eee 2 © eth. 
2193, | It..yelbliq:. ... 0.8941— wie 63 sl. s. Vv. 8. ee eth.; s. 
chl., CSe 
2194 | col. liq., 10501 --on| Eee 97.48 is ee ae ee 
1.42102 Bie ] 
DO5M I liq... « + aeektS: 0.852—; | -79.7 182 (186-9)} i ves v.s. eth 
0.839~2 
0 
2196 igi ey. este 0.83172 Ponte 165 i. v.8. y. s. eth. 
BAGG H| Woline, Meee eee es te al on 2 ae 6 Be s. eth. 
2AOGRi meedia. Geos o.oo: 32 dleree i s. s. eth. 
219 Gap al ISYFUD sate SEN Peis becscas Wb teentyeyeete d. Vv. 8. 8. s. eth. 
2198 | col. liq., 1.3962 0.668 -130 8.6 i s. s. eth. 
2199 col. liq... .+.. 0.6854 2 Nea 29.3 i. 5 co eth. 
22 
2201 | liq., 1.389325. .] 0.688 | ......... 27.2 (28.9) i. 8. s. eth. 
2202 
2203 =“ 
2204 | col. ia 0.817—- -99.0 75.7 Bagh -) o eth. 
1.384 
2205 | col. liq.......] 0.923-* | -29.5 152715 10.8 | e eth. 





For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
2207 Butyraldehyde, sodium | .....................-...- C3H;CHOHSO;- 176.17 
bisulfite compound Na 
2208 ——, a-ethyl-......... 2-ethylbutanal*............. CH3CH2CH- 100.16 
(CoHs) CHO 
2209 ——, B-hydroxy-. See Aldol. 
2210 ——., B-methyl-. See Isovaleraldehyde. 
2211 ——., a,a,B-trichloro- | 2, 2, 3-trichlorobutanal*; CHsCHCICCle- 175.45 
butyl! chloral CHO 
2212 ——, ——, hydrate 2,2,3-trichloro-1,1-butane- CH3CHCICCl- 193.47 
diol*; butyl chloral hydrate CH(OH): 
2213 Butyraldoxime. See Butyraldehyde, oxime. 
2214 Butyramide........... butanamide*; butyric amide. Wee eee 87.12 
2 
2215 ——, B-bromo-,y-oxo-|N-phenyl-. See Acetoacetan|ilide, a-bromo-. 
2216 ——, f-methyl-. See Isovaleramide. 
2217 | ——, N-phenyl-. See Butyranilide. 
2218 Butyranilide.......... N-phenylbutyramide........ CH3(CH2)>- 163.21 
CONHCcHs 
2219 | ——, B-keto-. See Acetoacetanilide. 
2220 | Butyric acid.......... butanoic acid*; ethylacetic | CHsCH»CH2- 88.10 
acid COOH 
2221 | ——, allyl ester............ allyl butyrate; 2-propenyl | CsH;COOCH2- 128.17 
butanoate* CH:CH2 
2222 | ——,amylester amyl butyrate; pentyl bu- €3sH7COO(CH2)s- | 158.24 
tanoate* CH3 
2223: ||| =" benzyl ester. ,crc.302 All ssa ececasclcece acct CH3(CH2)2CO>- 178.22 
2U6L15 
2224 | ——, butyl ester........... butyl butyrate; butyl bu- CH3CH2CH2- 144.21 
tanoate* COOCsHo 
2225 | ——, ethylester........... ethyl butyrate; ethyl bu- CH3sCH2CH»- 116.16 
tanoate* COOC2Hs 
2226 | ——, ethylene ester. See Glycol, dibutyrate. 
2227 | ——, furfury] ester. See Furfuryl alcohol, butyrate. 
2228 | ——, gerany] ester. See Geraniol, butyrate. 
2229 | ——, glyceryl ester. See Glycerol, tributyrate. 
2230 | ——, isoamyl ester......... y-methylbutyl butanoate*. ..| CH3(CHe)2- 158.24 
COOCsHu 
2231 | ——, isobutyl ester......... B-methylpropyl butanoate*. .| CH3(CH»2)2CO0- 144.21 
CH2CH(CHs)2 
2232 | ——, methyl ester.......... methyl n-butyrate.......... CH3CH2CH:- 102.13 
COOCH3 
2233 | ——, a-methylisoamy]l ester. | See 2-Pentanol, 4-methyl-, buty|rate. 
2234 | ——, p-phenylphenacylester | ..............0+0-eeeeeeee CH3(CH2)2COO-_ | 282.33 
CH2COCsHCgHs 
2235 | ——, propyl ester.......... n-propyl butyrate........... CH3sCH2CH:- 130.18 
COOC3H; 
2236 | ——, piperanmium salt. 3 .j....|| «=. seiedeeescacccot oases CsHioN2-2C3H;- 262.35 
COOH 
2237 | ——, a-amino-........ 2-aminobutanoic acid*....... Con eee 103.12 
2238 | ——, B-amino-........ 3-aminobutanoic acid*....... CRCH(NE CES 103.12 
2239 -—, y-amino-........ 4aminobutanoic acid*; pi- | NHeCH2CH2CHe- | 103.12 
peridie acid COOH 
2240 | ——, a-amino-a-meth|yl-. See Isovaline. 
2241 ——, a-amino-+y-meth|ylmercapto-. See Methioni|ne. 
2242 | ——, a-bromo-........ 2-bromobutanoic acid*...... Vas 167.01 
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ORGANIC COMPOUNDS (Continued) 





























Grysielline aa Melti Bail Solubility in grams per 100 ml of 
orm, color ensity felting oiling 
No. abe Wer or g/ml point, °C | point, °C Water | Alcohol Ether, etc. 
DROVE leafeett eh ia hecdWtht Ssareccie 2 Apatielom yeaa. Vv. Ss. sl. s. i. eth. 
2208 | col. liq....... 0.814° phornhtich oe 116-7 sls. | 2 2» eth. 
2209 
2210 ee 
2211 | col. oy liq., 1.3956—- ROG LY 164-5750 Ss. 8. s. eth. 
1.47554 i 
2212 thomb. leaf. | 1.693 | 78 d. sls. | v.s. -| s. eth. 
. W. 
2213 24 : 
2214 thomb. f. bz... 1.032—- 116 (108-10)] 216 16.2815 | s. sl. s. eth. 
2215 
2216 
2217 A; 
2218 | monocl. leaf... 1,134—- 91-2 18915 i. Vv. Ss. v. s. eth. 
2219 
2220 col. liq., 0.9587—- -7.9; frz. 163.5757 5.62711) 0 © eth. 
1.39906 -19 
2221 IC Torres voces! incite Geena | lence a 143 i. Cc) © eth. 
2222 | liq. 14110....] 0.8718-> | -73.2 185 0.054] v.s. | v.s. eth. 
DOD Sorc cu nies LOL GUcEra Sy, eae Saat 240 tt v.38. v. s. eth. 
2224 col. lig., 1.4049 0.8721" -91.5 166.4 sl. s. C-) co eth. 
2225 | col. liq., 0.879%° | -93.3 121.3 0.682 | s. s. eth. 
ae 1.393028 ‘ (119-21) 
2227 
2228 
2229 ; ; 
2230 | col. liq.......| 0.882—; 73.2 159-79 0.054 | vy. s. v. s. eth. 
o (184.8) 
15 
0.860—- 
2231 | col. liq., 1.4035] 0.8606-* | ......... 156.9 y. sl. s. | 2 eth. 
2232 col. liq., 1.3879] 0.898 <-95 102.3 1.5671 | 0 o eth. 
2233 
D288? Nan tea Ghia abe dea EE OC cE ats as acer (RETA AEOE CASE, 1k ARS 
2235 col. liq., 1.4005 0.879; 95.2 143 0.16717 | © o eth. 
0.8710-= 
2236 wher RAW ahs 5 8915-90 | SS. bs 8. S. rine s. h. 
oxane 
203 7am TOGA ose AA assis. d. 285 subl. 28 0.18278 | i. eth. 
2238. i|\ineed tasers booth 184, sree) Peay. t 100 15 i, eth. 
2239 | leaf. or need. | ........ 193°(183—45)) ccc ce V. S. 1 i. eth., bz. 
eth f. dil. al. 202 d.) 
2241 % 
2242 col. oily lig... .| 1.567— -4 212-7 d.; 6.7 ¢. Is. s. eth. 
28 181-2250 








For explanations and abbreviations see beginning of table. 
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No. 





2243 
2244 


2245 
2246 
2247 


2248 
2249 
2250 
2251 
2252 
2253 
2254 
2256 
2257 
2257M 
2257 R 
2258 
2259 
2260 


2261 
2262 





2263 


2264 
2266 


2267 
2268 
2269 


2270 
2271 
2272 
2273 








Name Synonyms Formula 
Butyric acid, a- ethyl 2-bromobutanoate*....} CHsCH2CHBr- 
bromo-, ethyl ester COOC2Hs 
——.,, a, B-dibromo-....| 2,3-dibromobutanoic acid*...| CH3CHBrCHBr- 
COOH 
——., a,a-dimethyl-.. .| 2,2-dimethylbutanoic acid*; CH3CH2C(CHs)2- 
ethyldimethylacetic acid COOH 
——., a, B-dimethyl-...| 2)3-dimethylbutanoic acid*; CHsCH(CH:)CH- 
isopropylmethylacetic acid (CH3)COOH 
——., a-ethyl-......... 2-ethylbutanoic acid*; 3-pen-} (C2Hs)2CHCOOH 
tane carboxylic acid; di- 
ethylacetic acid 
—., a-ethyl-a- diethylmethylacetic acid... . CH3CH2C(C2Hs)- 
methyl- (CH3)COOH 
——.,, a-hydroxy-...... 2-hydroxybutanoic acid*..... GEOCHACHOE: 
——, f-hydroxy-...... 3-hydroxybutanoic acid*..... CHSC HOH CEs. 
——, y-hydroxy-...... 4-hydroxybutanoic acid*,.... CECOH CHAGiss 
—., y-hydroxy-, lacton |e. See Butyrolactone. 
—~—, a-isonitroso-. See Butyric acid, a-ox0-, oximle. 
——. a-keto-. See Butyric acid, a-oxo-. 
——.,y-keto-y-phenyl-|. See Propionic acid, B-benzoyl-. 
——, a-methyl-....... 2-methylbutanoic acid*; CH3CH2CH(CHs)- 
ethylmethylacetic acid; COOH 
active valeric acid 
=; '@-OXO=.. esas 2-oxobutanoic acid*; a-keto- | CH3CH,COCOOH 
butyric acia 
—— —, oxime.......... a-isonitrosobutyric acid...... C2HsC(:NOH)- 
COOH 
Butyric aldehyde. See Butyraldehyde. 
Butyric amide. See Butyramide. 
Butyric anhydride... .| butanoic anhydride*........ ee 
2! 


Butyrin. 
Butyrolactone 


2-Butyronaphthone, 
1-hydroxy- 

Butyrone. 

Butyronitrile......... 

——.,, B,y-epoxy-. 

——, a-ethyl- 


——., a-methyl- 


Butyrophenone 


Butyryl bromide...... 


Butyryl chloride 
C acid. 


See Glycerol, tributyrate. 
4-hydroxybutanoic acid lac- 
tone*; y-hydroxybutyric 
acid lactone; butanolide 
1-hydroxy-2-naphthy] propyl 
ketone; 2-butyryl-1-naphtho! 
See 4-Heptanone*. 
butanenitrile*; n-propyl 
cyanide 
See Epicyanohydrin. 
3-cyanopentane; 2-ethyl- 
butanenitrile*; diethyl- 
acetonitrile 
2-methylbutanenitrile*; 
sec-butyl cyanide; meth- 
ylethylacetonitrile 
butyrylbenzene; phenyl 
propyl ketone 
butanoyl bromide* 


butanoy! chloride* 
See 2-Naphthylamine-4, 8-disu 
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CH2CH2CH2COO 
Wii 


CH3(CH2)2COCio- 


H.OH 


CH3(CH2)oCN.... 

(CoHs)2CHCN.... 

CHsCH2CH(CHs)- 
CN 


CHsCH2CH2 
COC6Hs 

CH3(CH2)2COBr. . 

CH3(CH2)2COCI. . 


lfonic acid. 





Mol. 
Wt. 





195.07 
245 .92 


116. 
116. 


16 
16 
116.16 
130,18 
10 
10 


10 


104. 
104. 
104. 


13 


102 


102. 
117. 


09 
158.19 
86.09 
214.25 
69. 
97.16 
83.13 


148.20 
151.01 
106.55 


ORGANIC COMPOUNDS (Continued) 























ee Density Melting Boiling Solubility in grams per 100 ml of 
7 . ls ° < ng 
No. ae bee f e/ml point, °C | point, °C Water | Alcohol | Ether, etc. 
2243 | col. liq....... Dh g212* amp cpeienid) Ay d. i. s. s. eth. 
58-6210) 

2244 @) as rn Wt Up, Se Sf VERSED... 2. sl. s. V8: v. s. eth. 

. eth. 

i MECd AA! Rash. THe 59 een ere, 2 sl. s. v.s. y.s. eth. 

. Igr. 
TA MANE COMM ge ee tain | ats lobes over -14 187 v.sl.s. | s. s. eth. 
246° | ig. oc 5-5 er oe CE aan Wee 189-91 8. 8. s. eth. 
2247 | col. lia., 0.9195"; | <-15 190 (195-7)| sl.s. | 2 eo eth. 

1 .4178810 

0.9331~* 
DIAS | arom Oilees.s +. aie ole eee se <-20 203-4 i. Cd Cir ee Se 
2249"* | col. -hyg: treats |r aac. 42.5 che s. 8. s. eth. 
subl. 60-7C 
2250 | monocl.; syrup| ......... 48-50 130” v. Ss. v.S. v. s. eth.; i. bz. 
DIST Eig We, 2 Reece eis ob ais eve:s ail aldo ordvatiie cian Meee Lac nere toes 
a temp. 
2253 
2254 
2256 ve 
2257 col. liq., 1.4051 0.941-- <-80 174 sl. s. C-) co eth. 
2257M| hyg. pl. or oil.. 1.200* 32 8521 v.38. v.s. sl. s. eth. 
Q2bTR| needsis We sell ee sks aoe se Eas i aeeeenace v.sl.s. | v.s. v. sl. s. eth. 
—_ (169-70) 
2259 i 
2260 | col.liq.......| 0.9946— | -75.0 198 d. d. «© eth. 
‘ -56.1) 

2261 vate 
9262 | oil........... Ss AE 206 2 8. s. eth. 
2263 yel-grn. need..} ......... Siem ce Aliartontcnsek: i. s. s. eth. 
2264 
2266 | col. liq. 0.79615 -112.6 118 sl. s. ce) © eth. 

1.38167 
2267 
DIOS mi ROL Wrcat onsen aca ete A ceec cece GE4=65 |] oc vcs C) oo eth. 
DATION Keio. aaeee 0.8061-— (| 40.. 20m 1G t il asst 8. s. eth. 
2270 | col.lign 0.988~* | 11 232.3 i. Es ~ eth. 

1.52016!8- 
SOT aI tliqhihe se oe VA! | oes Teh ma MA Re | Lee eae o, caee 
2272 | col. liq., 1.0287° | -89.0 ~ | 102 d oo eth. 
bess 1.41209 4 (99-102) 





For explanations and abbreviations see beginning of table. 
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No. Name 
2274 Gacody leg 2 iio. odbc 
2275 , ethyl-. 
2276 Cacodyl chloride...... 
2277 Cacodyl hydride. 
2278 Cacodylic acid........ 
2279 Cacodyl oxide......... 
2280 Cacodyl sulfide........ 
2281 Cacodyl trichloride ... 
2282 Cadaverine............ 
2283 Cadmium, diethyl-* .. 
2284 , dimethyl-*...... 
2285 Caffeic acid........... 
2286 Caffeine .o.5 35 icsieicte 
2287 | ——, benzoate............ 
2288 | ——, citrate............... 
2289 | ——, hydriodide diiodide.... 
2290 | ——, hydrobromide......... 
2291 | ——, hydrochloride......... 
2292 | ——, isovalerate........... 
2293 | ——, mercurichloride....... 
2294 —, salicylate............. 
2295 | ——, sulfate............... 
2296 Cajeputole, 
2296M| Calciferol............. 
2296T | Caleium 

antothenate 

2297 amphane............ 
2298 ——, 2-chloro-. 
2299 2-Camphanol. 
2300 2-Camphanone. 
2301 dil-Camphene......... 
2302 | dor IJ-Camphene...... 
2303 a-Camphol. 





PHYSICAL CONSTANTS OF 


Synonyms 


tetramethylbiarsine; diar- 
senic pe arsenic 
dimethy 
See Biansine: tetraethyl-. 
dimethylarsenic monochlor- 
ide; chlorodimethylarsine 
See Arsine, dimethyl-. 
dimethylarsinic acid; 
alkargen 
bisdimethylarsenic oxide; 
alkarsin, alkarsine 
bisdimethylarsenic sulfide. ... 
dimethylarsenic trichloride 


1,5-pentanediamine*; pen- 
tamethylenediamine 
cadmium ethyl 





3,4-dihydroxycinnamie acid 


1,3,7-trimethylxanthine; 
theine 


See Cineole. 
vitamin Dz, irradiated er- 
gostero! 


1,7,7-trimethylnorcamphane; 
hydrocamphene; 1,7,7-tri- 
methylbicyclo (2,2,1) heptane 

See Bornyl chloride; Isobornyl 

See Borneol. 

See Camphor. 





dl-2,2-dimethyl-3-methylene- 
norcamphane 


See Borneol. 


Formula 
(CH3)2AsAs(CHs)2 


(CH3)2AsCl....... 


(CHs)2AsOOH. . .. 
[((CH3)2As}20..... 


[(CHs)2AsbS...... 
(CH3)2AsCls...... 


H2N(CH2)sNHe... 
(C2Hs5)2Cd........ 


Hz) 2Cd).-ie-uets 
HO) Caticit 
COOH 
ColoNOe esters 


CaHioNs02°C7H6O2 
CsHioN4O2-CeHs07 
CsHioN4O2"HI-I2- 
13020 
CsHioN402-HBr-- 
2H20 
CsHioN402-HCl- 
2H20 
CaHioNa02" 
CsHi002 
CsHioNsO2-HgCle 


CsHioN402-C7H60s 
CsHioN402-H2S0. 


CosHasOH.... 
[CoHisNO5]2Ca 





Mol. 
Wt. 





209.96 


140.44 


137.99 
225.96 


242 .02 
211.35 


102.18 
170.53 


142.48 
180.15 


194.19 


-316.31 
386.32 
602.99 
311.15 
266.69 
296.32 
465.72 
332.31 
292.27 
396.64 


476.54 


ee we es a a | a 
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No. 





2274 
2275 
2276 


2277 
2278 


2279 


2280 
2281 


2282 
2283 


2284 
2285 


2286 


2287 
2288 
2289 
2290 
2291 
2292 
2293 
2294 
2295 
2296 
2296M 


2296T 


2297 


2298 
2299 
2300 
2301 


2302 


2303 











Crystalline 
form, color Density Melting 
and index of g/ml point, °C 
refraction 
eolivoil.).i1s35.4 >1 -6 
coleliqherner >1 <-45 
Col tricks.) 27) 4b os« owe 200 
collin nce- 1.48615 -25 
Oiligaisy-tecs tee alll exetatiis : <-40 d. 
ip Gl ihe 6 Be |lno Se Ose d. 50 
SEEDY fum 0 9174 9 
q- 
col. liq. ...... 1.6532 -21 
OOo Ga cca ne 1.984617-9 | -4.5 
8 monocls intense 195 
. Ww. 
eg need. f. 1.23-* anh. 235-7 
al.; er. 
(+1H:20) f.w. 
WATT eRe a pacetarioni [bassist 
MODGCH ®ctecornr | Behe <c.-. 2» Pepper ancees 
dk. fern pps. fleet oo: as 182-4 
cols transaan.g4| bey! s+)": niin dehiens: 
MONECH. COL sayer|| eee <-s/- 2st | eee: 
fattyreustee vtech: eden) llbeeeaeees 
need. 
col. need...... 246 
CRE MASSES 5 .1— s3-l| fosters ss ocr inenMaadctees 
Whinleed) seh ih| to coconut Ayden dvs 
cola ngs prep tiny hae. 115-17 
wh. odorless | ......... 198-200 
cryst. powd. 
hex. pl. or pr. ol te bee cian 152-4 
feathery 0.879 2 50 
need., ‘ 
1.440280 0.82278 
a:feathn. 9 OE Ree 51 (48) 
need., [a] 
+103 .9°7 
in eth. 
Bree Ane ya tes os 42-52 
1.455144, 
[a]-52 °p 





Boiling 
point, °C 


170 


105 .5758 
d. 


subl. 180 


159-60 


160-2; 5217 


158-60 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 








Water |Alcohol | Ether, ete, 
sl. s. 8. s. eth. 
i °0 i. eth. 
8323 28.515 | i, eth: 
90% 
sl. s. 8. s. eth. 
sl. s. 8. s. eth. 
i d. s. eth., CS2 
s. 8. sl. s. eth. 
Rkeisisieion MW) eeraerers © eth. 
din San ee ere s. eth. 
8. V.s sl. s. eth. 
1.3516 | 2,316 0.04416 eth.; 
45.56 | 85% 14.2 chl.;s 
acet., bz. 
s. a 4h hl Ree bie ae 
s. Side Pee aeons 
A s. sl. s. chl. 
s Shidit ig, hacen eae. 
s.d Sod. Pee een. 
ES mem EE oS Re IPs re Meh ik 
CSM $55 Sah Vee A toons 
s. Chie 0 dll Sesaie GEeEee 
s. d. HC My adlll ance Soneoos 
i By v. s. eth 
145425: 99, Ob, MIR OF 
i s. h. s. eth., et. 
acetate, h. 
me. al. 
i. v. 8. v. s. eth. 
i. slis. s. eth. 
tava’ ny natenye s. eth. 


PHYSICAL CONSTANTS OF 




















f Mol. 
No. Name Synonyms Formula Wt. 
2304 di-Campholic acid. ...| dl-1,2,2,3-tetramethyleyclo- CsHs(CH3)4COOH | 170.25 
pentanecarboxylic acid* 
2305 Camphor, 3-amino-...} a-aminocamphor; 3-cam- CioHis0-NHe..... 167.25 
phorylamine 
2306 —., artificial. See Bornyl chloride. 
2307 ——.,, Borneo. See d-Borneol. 
2308 ——,, parsley. See A piole. 
2309 d-Camphor........... d-2-camphanone; Japan cam- | CioHisO.......... 152.23 
phor; laurel camphor; For- 
mosa camphor; d-2-keto- 
1,7,7-trimethylnoreamphane 
2310 SPOXIMORE HR hs eeee les aie ease idiacGeeiaeene CiHisNOH...... 167.25 
2311 | ——, a-bromo-........ 3-bromo-d-camphor (one CyoHisBrO........ 231.14 
form) 
2312 | ——, a@’(or B)-bromo- fala CS (one CioHisBrO........ 231.14 
orm 
2313 | ——, a-chloro-........ 3-chloro-d-camphor (one CioHisClO.... 2... 186.68 
form) 
2314 ——.,, 3-nitro-......... a-nitrocamphor............. CioHisO-NO2..... 197.23 
2315 a-Camphoramic acid .| a-camphoramidic acid; 3- | CsH4(CHs)3- 198.24 
carbamy]-1,2,2-trimethyl- (CONH2)COOH 
cyclopentanecarboxylic 
acid; camphoric acid 3- 
monoamide 
2316 8-Camphoramic acid. | §-camphoramidic acid; 3- | CsH4(CHs)3- 198.24 
carbamyl-2,2,3-trimethyl- (CONH2)COOH 
cyclopentanecarboxylic 
acid; camphoriec acid 1- 
monoamide 
2317 | Camphoric acid, 1-mon|oamide. See 6-Camphoramic ac|id. 
2318 | ——, 3-monoamide. See a-Camphoramic acid. 
2319 | dl-Camphoric acid... .| dl-cis-1,2,2-trimethyl-1,3- CsH1s(COOH)2....| 200.23 
cyclopentanedicarboxylic 
acid*; paracamphoric acid 
23201 ||| a-Campnoriciacid :o.> | shee ae eee eee CsHis(COOH)s....} 200.23 
2321 | I-Camphoric acid..... l-cis-1,2,2-trimethy]-1,3- CsHis(COOH)s....| 200.23 
oyolopentanedtionrbaxyilc 
acid* 
2322 | dil-Camphoric anhy- dl-cis-1,2,2-trimethyl-1,3- CsHis(CO)20..... 182.21 
dride cyclopentanedicarboxylic 
anhydride* 
2323 d-Camphoricanhy- | ...................:.--0-: CriskiOsence ee 182.21 


dride 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility i 1 
en ee Density Melting Boiling olubility in grams per 100 ml of 





























No." | jand.index of ©) “¢/ml | point, "C") “point, °C | Water | Alcohol | —Ether,|eto. 
2304 0 |" dl: cole tricl..pr.|| ow. 4-+-- - 109 Re Or eee ee st 0.016'9| 51.29 ¢.| s. eth. 
ee) aN ait 106 PAN oad | RESO OR F lecmoers © \Racqmodenc coco 
inal. 
1: [a] aie 106-7 711 Timea | Pilitebe iste tl ielror Siasl he rors lic 
—49.1° 
in al. 
2305 WAXY eee ee | mrsrsme kanes 110 244 is a s. eth., a. 
2306 
2307 
2308 ; 5 
2309 col. trig., hex., 1.000—; 176-7 204 subl. 0.1 100 ie op ae 
1.5382 chl.; s. 2 
(1.5462), [a] | 0.9907 bz., me. al., 
erat °20 4 ac. a., acet. 
in al. 
2310 pont nec 1.01+* 118 (114-6)| 249-54 d. | i. V. 8. s. eth., min. a. 
or pr. f. dil. 
yah 
inal. = 
2311 col. monocl., 1.449— 78 274 sl. d. 1. 12.1, | s. eth., chl., 
1.5535, ‘ 130 | CCl, bz. 
1.5787, 
1.5912, 
[ee] 5461+ 165° ’ 
GRID) ll Sear aa aes SI leet oe 61 13010 i. s. s. eth. 
Opney IB(GaGrtenteae | se edngoer 93-4 244-7 part.| s, h s.h s. eth., chl., 
nD d. S2, bz. 
in al. 
2314 eee fay Al etegeit deer 5170S Lael an esi i 8. 8. ld chl.; v. 
. bz. : s. bz. 
GRA w|i St Bea ceed All Sheemoee Ga eee | Pee en s. h. s. h. 8. ce h. me. 
al. 
2316 Ue ain pncetrs 6) HAE ER Sik eon 18223 ess\|| Sees) fs s. h. 8. s. eth., acet.; 
sl. s. bz. 
2317 
2318 Bé 
2319 | col. monocl. 1.228— ZOQK LOS) Oe 0.7675, | s. y. s. eth. 
need. 4 10100 
939001 teol monodl ps[ate1S6 =e AST x meatal yee | 0.6212, | 112 91.4% eth.; s. 
prot ; a 8.3100 acet.; i. chl. 
eaf. [a 
a Te da 
in al. 
BEGND |. Say semen, Onl ne A, 5 Sea Fi Shag tiple egy. 3 sl. s. 3. s. eth., me. al. 
2322 rhomb. f. al... 1.1947° 221 (216-7)| 270 v.sl.s. | 0.63 ¢. | 1.00 eth.; v.s. 
$ acu ac.; Ss. 
Ze 2 
2323 | rhomb.pr-f.al. | 1.194"? | 221 270 d. v.sl.s.| v.s. | 37.5% bz. 


Se EEE 
For explanations and abbreviations see beginning of table. 
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No. 


2324 


2329 
2330 


2331 


2336 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 
2349 


2350 


2351 





Name 





I-Camphoronic acid... 


Camphor pinacol (J) .. 


3-Camphorylamine. 
8-Camphylamine..... 


Canadine............. 


Cane sugar. 
Cantharene........... 


= eunyMestersies.. osete 
= methylester)... ache 


——, a-octyl- 


Capric aldehyde. 
Capric amide. 
Capric anhydride..... 


Caprinaldehyde. 
Caprinaldoxime. 
Caprinitrile........... 
Caproaldehyde........ 


———— OSIM sare tte k 





» a, B, y,6-tetrahy- 
droxy-*. 
Caproamide........... 


Caproic acid (n)....... 


——, amyl ester............ 





PHYSICAL CONSTANTS OF 


Synonyms 





1-2,3-dimethyl-1,2,3-butane- 
tricarboxylic acid*; l-a, a, 


8-trimethyltricarballylic acid] CH»COOH 


1-2,2’-bicamphane-2,2’-diol. . . 


See Camphor, 3-amino-. 

2,3,3-trimethyl-1-cyclo- 
pentene-1-ethylamine 

l-tetrahydroberberine........ 


See Sucrose. 
dihydro-o-xylene............ 


2,3-dimethyl-7-oxabicyclo- 
(2,2,1) heptane-2,3-dicar- 
boxylic anhydride 


decanal*; capric aldehyde; 
caprinaldehyde; n-decyl 
aldehyde 

decanal oxime*; caprinal- 
doxime 

decanamide*; n-decylic am- 
ide; capric amide 

decanoic acid*; n-capric 
acid; n-decoic acid; n-de- 
eylie acid 

ethyl caprate; ethyl decan- 
oate* 

methyl decanoate*; methyl 
caprate 

2-octyldecanoic acid*; 9-hep- 
tadecanecarboxylic acid*; 
di-n-octylacetic’acid 

See Capraldehyde. 

See Capramide. 

decanoic anhydride*; n-decyl- 
ic anhydride 

See Capraldehyde. 

See Capraldehyde, oxime. 

decanenitrile*; capric nitrile; 
n-nonyl cyanide 
exanal*; n-caproic alde- 
hyde; n-hexoic aldehyde 

hexanal oxime*; capronal- 
doxime 

2-ethylhexanal*; butylethyl- 
acetaldehyde 

See Fucose. 


hexanamide*2.......4.0e-s- 


hexanoic acid*; n-hexoic acid 


amyl caproate; pentyl hexa- 
noate* 
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Mol. 
Formula Wt. 
(CH3)2C(COOH)- | 218.20 
C(CH3)(COOH)- 
0. 
CoHisCOHCO- 306.48 
CoHis 
CsHisCH2CH2NHp | 153.26 
CooH2iNOs....... 339.38 
CeHe(CHs)o.......} 108.18 
CioH204........, 196.20 
CH3(CH2)sCHO...| 156.26 
CH3(CH2)sCH: 171.28 
NOH 
CHs(CH2)sCONH2 | 171.28 
CH3s(CH2)sCOOH | 172.26 
GEACHs)GOQC: 200.31 
CHs(CH2)s- 186.29 
COOCH3 
[CH3(CHe) 7] 284.47 
CHCOOH 
[CH3(CH2)sCO}20 | 326.51 
CH3(CH2)sCN....} 153.26 
CH3(CH2)sCHO...| 100.16 
CH3(CH2)4- 115.17 
CH:NOH a 
CsH9CH(C2Hs)- 128.21 
CHO 
CH3(CH2)4CONHe | 115.17 
CH3(CH2)sCOOH | 116.16 
CH3(CH2)4- 186.29 
COOC;Hu 


ORGANIC COMPOUNDS (Continued) 





2325 


2326 
2327 


2328 


2329 
2330 


2331 


2332 


2333 
2334 


2336 
2337 
2338 


2347 
2348 
2349 
2350 


2351 


Crystalline 
form, color 

and index of 
refraction 


bisphenoidal 


liq., 1.4728418 
[a] +6°D 

silky need. f. 
al., [a] 
—299°p in 
chl. 


col. oily liq., 


1.4895 
col. rhomb. pl. 


lig., 1.429774... 


leaf. f. dil. 
me. al. 


Density 
g/ml 


| 


Melting Boiling 
point, °C | point, °C 
164-5 195-210'3 

(158) 

15728 tetinl|edavaet: =. 

scaisiecessts 194-6 
ASS—47 7) Wace ccs 
Bardewsia/zeie 135 
218 (212) | subl. at 84 
Byes cies 208-9 
69 0 2 eb etices uid. 
108:(98)) | “}encena 
31.5 268-70 
-19.96 224.5 

(110-210) 
-18 224 
38.5 270-5100 
23:9 ow Welciaoasd- 
-17.9 243.7 
(236-7) 

cores 31 
Bhs aairenhtvath ees: 
<-100 163.4 
101.0 255 


-1.5 weer 205 (202) 


0.0033 


i. 


Solubility in grams per 100 ml of 





Alcohol | Ether, etc. 

59.816 | 5.2816 eth.; 
42.9 chl.; s. 
acet.; v. sl. s. 
bz., CS2 

8. s. eth. 

s. y. s. eth., chl., 
bz. 

C) s. eth. 

0.0218 | 0.09 eth.;s. 
ac. a., conc. 
HSO4, alk.; 
sl.s. chl., acet. 

s. s. eth. 

s. s. eth. 

8 s. eth. 

8. s. eth. 

c) © eth., chl. 

v.S. v. s. eth. 

8. .emivsents.i..3% a 

S s. eth. 

y.sl.s. | s. eth. 

V.S v. s. eth. 

Ss. s. eth. 

v.s s. eth., bz 

8. s. eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 


2352 
2353 
2354 
2355 
2356 
2357 


2358 
2359 


2360 
2361 
2362 
2363 


2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 


2385 























Mol. 
Name Synonyms Formula Wt. 
Caproic acid, butyl ester | butyl caproate; butyl hexa- | CHs(CH»)s- 172.26 
noate* COOCsH9 
——,, ethyl ester........... ethyl caproate; ethyl hexa- | CH3(CHo)s- 144.21 
noate* COOC2Hs 
——, isoamy] ester......... y-methylbutyl hexanoate*. . .| CH3(CH»).«- 186.29 
OOCsHi1 
——, methyl ester.......... methyl hexanoate*; methyl CH3(CHe)4- 130.18 
caproate COOCH; 
—— ,p-pheny | phenacy] ester: | mnenet ener erer eee tree CH3(CH2)sCOO- | 310.38 
CH2COCsHsCeHs 
seas Diverazinium salt cemenlieeiiek eeteee sence ee eee enee CsHioNo2-2CsHu- 318.45 
COOH 
——., a-amino-. See Norleucine. 
——,, a-bromo-........| 2-bromohexanoic acid*...... CH3(CH2)sCHBr- | 195.07 
COOH 
——, a,e-diamino-. See Lysine. 
——.,, a-ethyl-..... ....| butylethylacetic acid; 3-hep- | CH3(CH»)3CH- 144.21 
tanecarboxylic acid; 2-ethyl- | (C2Hs)COOH 
hexanoic acid* 
——, a-hydroxy-...... 2-hydroxyhexanoic acid*.... . CH3(CH2)3- 132.16 
CHOHCOOH 
——,, y-hydroxy-, lac- 4-hydroxyhexanoic acid lac- | CHsCH»- 114.14 
tone tone* CH(CHo2)2COO 
(eae Se eh 
——, a-methyl-....... 2-methylhexanoic acid*...... CH3(CH2)3CH- 1380.18 
(CH3)COOH 
——, 6-methyl-....... 5-methylhexanoic acid*;iso- | (CHs)2CH(CHe)3 | 130.18 
ee acid; isoheptylic | COOH 
aci 
Caproic aldehyde. See Caproaldehyde. 
Caproic anhydride. ...| hexanoic anhydride*........ (CH3(CH2)4CO},0 | 214.30 
Caproic nitrile. See Capronitrile. 
Caprokol. See Resorcinol, 4-hexyl-. 
Capronaldoxime. See Caproaldehyde, oxime. 
Caprone, See 6-Hendecanone*. 
Capronitrile.......... hexanenitrile*; caproic ni- CH3(CH2)4CN....| 97.16 
trile; n-amyl cyanide 
Caprophenone, 2,4- 4-caproylresorcinol.......... CH3(CH»)sCOCs- | 208.25 
dihydroxy- H3(OH)2 
Caproyl1 chloride...... hexanoy] chloride*.......... CHa(CH2)4COCl. .| 134.61 
Caprylaldehyde ...... octanal*; caprylic aldehyde; | CHs(CH2)sCHO...| 128.21 
n-octylaldehyde 
——— OXIMNO hase eee aes octanal oxime*; caprylal- CH3(CH2)sCH: 143.23 
doxime NOH 
Caprylamide.......... octanamide*.....i:.......: CH3(CH2)sCONH2 | 143.23 
sec-n-Caprylamine. See Heptylamine, a-methyl-*. 
Capryl chloride....... decanoyl chloride*.......... CH3(CH2)sCOCl. .| 190.71 
Caprylene. See Octylene. 
Caprylic acid......... octanoic acid*; n-octoic acid; | CHs(CH2)sCOOH | 144.21 
n-octylic acid 
——, ethyl ester........... ethyl caprylate; ethyl octa- | CHs(CHo).- 172.26 
noate* COOC2Hs 
——, isoamyl ester......... y-methylbutyl octanoate*....| CHs(CHe).- 214.34 
COOC;Hi 
——, methyl ester.......... methyl octanoate*; methyl | CH3(CHs).- 158.24 
caprylate COOCH3 
——, p-phenylphenacylester | ................0cececeee: CH3(CH»2)sCOO-_ | 338.43 
CH»COCsHsCsHs 
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ORGANIC COMPOUNDS (Continued) 











Crystalline 
form, color Density 
No. | and index of g/ml 
refraction 
2352 | col. liq....... 0.8843 
2353 | col. to yelsh. | 0.8710— 
liq., 1.4072720 : 
230498 | cols light RIE es a 
2355 | col. liq....... 0.9038 
2356s |b. PRED ee 
2357 WBS AOR cee on ae 
2358 
VETS) |i TEATS ae ee eee 
2360 Fe 
2361 | col. liq....... 0.903—- 
2362 Colaneed seca as| tee teks acs 
ZSGSan ECOL LG <oietet=;| Me rersteec ie 
28688) | ign. See Wy ES... 
2365 | col. liq....... 0.9265; 
0.9138 
2366 a 
2367) | teoli foil 1344 6.2 0.9279— 
2368 : 
2369 
2370 
2371 as 
2372 | col. liq., 809— 
1.4085114.5 
DEVEL WD Benak Peih | CRS ae cee 
2374 | col. liq., 1.4867] 0.9704~* 
2375 | col. liq., 1.4217 0.821*° 
2376 CRA OAC Dona | Gach Meee 
2377 cols leaf sf Fe PA. Foc. 
2378 . 
2379 ie cola liq: jaa, 45:«1< 0.973— 
2380 np 
2381 | col. leaf. or 0.910— 
oily liq., i 
1.4285 e 
2382 | col. liq., 0.8667— 
1.417752 2 
2383 in| fool. Ng's scabs te oo: 
2384 | col. liq....... 0.887%° 
Bisbee Latest soe. 2) 








Melting 
point, °C 


—40.6 


-79.4 


58-9 
110 (104) 
-34.5 


16 











Boiling 
point, °C 


240 
(128-3119) 
223-5 


subl. 100 
220 


209.6 
211.5 
(216.5) 


241-3 sl. d. 


163 
196-87 


153 
163.4 
(815) 
120-510 
>200 d. 


232.3 
(195-6) 


237.5 


208 
136° 
192.9 








Solubility in grams per 100 ml of 














Water | Alcohol | Ether, ete. 
v.sl.s. | 0 «© eth. 
0.00159) s. s. eth. 

i Bm Siete Fs... BARS 

i Vv. S. v. s. eth 

s s. i. eth.; s. hi 
acet. 

eae ett Ss. s. eth. 

O23" | eR Sali ee Re 

8. s s. eth. 

s. fg Alama Peers Sneath, 

co C) oo eth. 

sl. s s s. eth. 

d. 8 «© eth. 

v.sl.s. | s. s. eth. 

i Ss. s. eth., chl., 
acet., pet. 
eth.; v. s. bz 

d d s. eth. 

v. sl. s. | 0 « eth. 

0.45100 | gs. s. eth. 

d. d s. eth. 

0.25100 | c co eth.; s. bz., 
chl., CSe, glac. 
ac. a. 

0.06379 | s. s. eth. 

i. Beet il hecocntce Mo sceals 

1 Vv. 8 vy. s. eth 








For explanations and abbreviations see beginning of table. 
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2386 
2387 
2388 
2389 
2391 


2392 
2394 
2395 


2396 
2397 
2398 


2400 
2401 


2402 
2403 


2404 


2405M 
2406 


2407 
2408 
2409 
2410 


Name 


Caprylic acid, a- 
amino-,di- 
——., a-hydroxy- 


Caprylic anhydride.... 


Caprylidene. 
Caprylone. 
Caprylonitrile......... 


Caprylyl chloride...... 

Carbamamidine. 

Carbamiic acid, benzyl 
ester 

=—, ethyl ester)... 5.243... 


——,, isoamy] ester......... 
——,, isobutyl ester......... 
——, methyl] ester.......... 


——> Propyl enter: . 3 RS 
——.,, cyclohexylethyl- 
thiolthiono-, 
eyclohexylethyl-. 
ammonium salt 
——., cyclopentamethy 
——, dibenzyl- 
dithio, diben- 
zylammonium salt 
=; mine salt.n.3.... 


——,, dibutylthiol- 
thiono-, zinc sali 


——., diethylthiol- 
ono-, benzal 
diester 
—, —, diethylammo- 


nium salt 
——,, diethylthiolthion 


——,, diethyl- 


——., dimethylthiol- 
thiono-, dimethyl- 
ammonium salt 





phenyl ester 
——, ——, selenium tetrasalt 





PHYSICAL CONSTANTS OF 


Synonyms 


dl-2-aminooctanoic acid*.... . 
2-hydroxyoctanoic acid*..... 


octanoic anhydride*; 
octoic anhydride 

See 1-Octyne*. 

See 8-Peniadecanone*. 

octanenitrile*; n-heptyl 
cyanide 


n- 


octanoyl chloride*.......... 
See Guanidine. 
benzyl carbamate; benzyl 


aminomethanoate* 
ethyl carbamate; urethan. ... 


isoamy! carbamate; isoamyl 
urethan 

8-methylpropyl amino- 
methanoate* 

methyl urethan............. 





0-, 6-nitrobenzothiazyl ester. 


*Name approved by the International Union of Chemistry. 


748 













CH3(CH2)sCH- 
(NH2)COOH 
CH3(CHe)5- 160.21 
CHOHCOOH 
[CHs(CHz)sCO}eO | 270.40 
CH3(CH2)sCN....| 125.21 
CH3(CH2)sCOCI..| 162.66 
NH2COOCH2CeHs | 151.16 
NH2COOC2Hs....} 89.09 
NH2COOCsHu....} 131.17 
NH:COOCH=} 117.15 
CH(CHs)2 
NH2COOCHs..... 75.07 
NH2COOC3Hz. ...} 103.12 
oon 330.58 
NCSSNH-- 
(CeHs)CeHur 


lenedithio-, salts. See und|er 1-Piperidinecarbod|ithioie 


(CsHsCH2)2NCSS- | 470.67 


NH2(CH2CeHs)2 
((CsHsCH2)— 610.16 
NCSS}2Zn 
[(CsHe)2NCSS}oZn | 474.11 
(C2Hs)2NCOOH...| 117.15 
[((C2Hs)2NCSS}- | 386.64 
CHC;Hs 
(C2Hs)2NCSSN- | 222.40 
H2(C2Hs)2 

See 2-Benzothiazoleth|iol, 6-ni 
[(C2Hs)2NCSS}oZn | 361.90 
(CHs)sNCSSNH=2 | 166.30 
(CHs)2 


(CH3)2NCSSCsH- | 287.31 
(NOz)2 


[((CHs)2NCSS)4Se. .| 559.79 
[((CHs)2NCSS}Zn. .| 305.79 


ORGANIC COMPOUNDS (Continued) 











e 
form, color Density Melting Boiling 
No. | and a of ml point, °C | point, °C 
refraction 
Ba86 Wawaxy pits tf se. 5c2 552 2634 d., subl. 
ARTs (pl! Sanne. RM ARS | | tte 69 per boone 
EEA 1 ne 0.9021 | -1 285 
2389 
2390 + 
2391 | col. liq....... 0.820—; | 45.6 205.2 
0.8058=" iad” 
~8Ud: F 
Page HE ao 0.9671 | -6 195.55 
2393 
SOQ HEB foal sees. «Clits ts setae 86 220 d 
2395 | col. need. f. ler. 0.9862=>; 50 (48) 180 
lett 
20 
2396 | need. f w..... 0.944 -* 63.5 220 
2397 | col. Jeaf....... 0.943=° | 55 206-7 
2398 | col. pl....... 1.136~ 52 177 
er een pro feed eee 60-1 (53) | 200 
2401 Pa: Nebaore. =. UWS ioc c. a ma bok 
2402 acid. 
2403 ie oe Bee | a2) S25 tee AP eee 
2404 yeh ee GOlOTed he 40 5:3 3.5: LY fia! Pe | Pecos 5 
powd. 
2405 Soe bop i} 26=° 1OR=G OTA gee 
pow 
2405M] need. f. eth...] ......... 74. unst eye 5S. 
>-15 
as Level ters a wi lesak sere 7S—OEEF OY Pe oes 
LUO Bice ie SONS ee Se es Mage crass 
2408 | fro-, diethylthiolt|hionocarbamal c ester. 
2409 | wh. powd..... 1.24% 173-4-. ><) 864, 
E18") ipa vel pe ee ees 929-830- ==} Scones 
2411 | yel.cr........ 1.54% BSG MN CIOT orl -ee . 
2412 dense or.cr-.5) Sectac.s. TTP RR ee ae 2 4 
2413 | wh. powd..... 2 .00=* prem hie seer | 


For explanations and abbreviations see beginning of table. 
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| Solubility in grams per 100 ml of 
— je  ilee 
| Water | Alcohol | Ether, etc. 
| 
0.6'° | v.sl.s. | v.sl.s. eth. 
v.'sl.is.-]-V.s. v. s. eth. 
d. s. 2 eth. 
i vy. sl.s. | s. eth. 
d. d. s. eth. 
sl. s. s s. eth. 
100+ | 1665 y. s. eth., bz.; 
s. chl., glyc.; 
sl. s. Igr. 
s. h. s. s. eth. 
i. s. s. eth. 
2174 7315 s. eth. 
v. 5 Vv. Ss. s. eth. 
v.s v. 8. s. eth. 
s V.s sl. s. eth. 
‘ i. i. eth:s sl. ‘s. 
chl. 
i i. sl. s. eth., chl. 
v.s Vv. Ss 2.67 eth. 
i rhb) | Seen meee 
v.S. v.s vy. sl. s. eth. 
i i. i. eth.; sl. s. 
ehl. 
Vv. s. ¥.S. y. sl. s. eth. 
i BhOrel cess aaceane 
i i i. eth.; sl. s 
chl. 
re i i. eth.; sl. s. 
1 ehl. 


PHYSICAL CONSTANTS OF 





No. 





2414 
2415 


2416 
2417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2428 
2428M 
2430 


2431 
2431M 
2432 
2433 
2434 
2435 
2436 
2437 


2439 
2440 
2441 


2443 


Name 


Carbamiic acid, di- 
phenyl-, ethyl ester 
, dithio=-y 3 Fs 


——.,, ethyl-, ethylester... 








, ethylidenedi-, 
diethyl ester 
, isobutyl-, ethyl 
ester 
——, methyl-, ethyl 
ester 
——., nitro-, ethy] ester. . 





——., phenyl-, esters. See 
——.,, propyl-, ethyl ester 





——.,, thiol-, ethyl ester... 


——,, thiono-, ethyl 
ester 
Carbamide. 
Carbamide oxide. 
Carbamonitrile. 
Carbamyl chloride.... 


——, diphenyl-........ 
Carbanil 


Carbanilic acid, ethyl 
ester 


——,, isobutyl ester......... 
——, propyl ester.......... 


——., o-hydroxy-, lactone 
Carbanilide........... 


——, N,N’-diethyl-.... 


——.,, 2,2’-dimethyl- 
thio- 

——.,, 4,4’-dimethyl- 
thio- 

——., N,N’ -diphenyl-. 

——., N-methyl-....... 


——,, 2,2’,4,4’ -tetra- 


——,, thio-o,o’ -di- 
methyl- 

Carbanilonitrile. 

Carbazide. 











Mol. 
Synonyms Formula Wt. 
diphenylurethan............ ee | COOC} | 241.28 
aminodithioformic acid;am- | NH2CS:H........ 93.16 
an ome pete 
acid* 
ethylurethan..............- C2HsNHCOOC2H; | 117.15 
ethylidenediurethan......... CH3CH(NH- 204.23 
COOC2Hs)2 
ethyl isobutylearbamate; iso- | (CH3)»>CHCH> 145.20 
butylurethan NHCOOC2Hs 
methylurethan............. CHsNHCOOC2Hs | 103.12 
nitrouretiian’. +. 2cnds4--% NO2NHCOOC2Hs | 134.09 
under Carbanilic acid. 
n-propylurethan............ CsHz;NHCOOC2Hs | 131.17 
aminomethanethiolie acid NH2COSC2Hs.... . 105.15 
ethyl ester; thiourethan 
thiourethan ; xanthogenamide | NH2»CSOC2Hs..... 105.15 
See Urea. 
See Urea, hydrozy-. 
See Cyanamide. 
chloroformamide; urea chlor- | H2NCOCI........ 79.49 
ide; carbamide chloride 
N-chloroformyldiphenylamine (CsHs)2NCOCI....| 231.68 
See Isocyanic acid, phenyl ester|. 
N-phenylurethan; ethyl CesHsNHCOOC2H; | 165.19 
phenylearbamate 
isobutyl phenylcarbamate ... Fir ro anaes: 193.24 
n-propylphenylurethan; n- | CeHsNHCO2C3H7 | 179.21 
propyl carbanilate 
See 2(3)-Benzorazolone. 
N,N ‘-diphenylurea; sym- CsHsNHCON- 212.24 
diphenylurea HC;Hs 
N,N’-diethyLN, N’-diphenyl- | CO- 268.35 
= |N(C2Hs)(CsHs) |e 
di-o-tolylthiourea........... CS(NHCsH.CHs)2 | 256.36 
di-p-tolylthiourea........... CS(NHCcsH.CHs)2 | 256.36 
See Urea, tetraphenyl-. 
Bee Ae er Eee 3 CeHs(CHs)- 226.27 
NCONHC;H; 
Oe: ee Oe nh ee (RO) Ceeta es 392.24 
N,N’-diphenylthiourea; (CeHsNH)2CS....} 228.30 
sym-diphenylthiourea 
sym-di-o-tolylthiourea....... (CH3sCeHiNH)2CS | 256.36 
See Cyananilide. 
See Carbohydrazide. 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 























Crystalline 
form, color Density Melting 
No. | and index of g/ml point, °C 
refraction 
2414 COLMpE ap leT ecllvhosy=2ce 71-2 
2415 colsmnead sy acet|| Sashes avant tees 
peice i peol id toc, - | 0988" <1 ssc. 2 
DAT Te BNCOE. = a7. rte s7\l) eerste bie a-< 125-6 
2418 col. liq., 1.4288 0.943°° <-65 
2419 col. liq., 10g =|. eee 
1.420018-9 
2426) | icol. leaf. -f. Jgr:| 5... 64 
2421 
2422 Wefiarainsice os O29925 |) eee 
2423 jal icosodl ON eee Ih ee ae 108 (102-9) 
2424 | monocl. leaf. | ......... 41-2 
f. eth. 
2425 
2426 
2427 
D2428i8 || seo) Nqis.5/2..(|| sateen. 50 
DAZSMSplot. als cs. 21 fame eee 85 
2499 a 
2430 | Ign. need. f. w. 1.1067; 52 
1.079-° 
4 
2431 OP coisas atchien | RR EEN 85 .5-86 
2430M | wh. need... ...| soe sescs 50-51 
2432 ia 
2433 =| col. a 1 -239-- 238-9 (235) 
Pals, 
1.583 
2434 CollsGrattesWeark,«'|| wee cstaicets 72-3 (54) 
2435 WSMaCOlgy Me crotess cat 156-8 
need. f. al. 
2436 | v.sm.rhomb. |} ......... 178-9 
Pye need. (176-7) 
2438) |\tcol. need.....1) wos ganic 104 
2439) Wivel. need. 3... 5] on cdencss 189 
2440 | col.rhomb. | 1.321% | 154 
leaf. f. al. 
2441 mecd alee te, | ercemeeyei con 158 
2442 
2443 


Solubility in grams per 100 ml of 

















Boiling 
point, °C Water | Alcohol | Ether, etc. 
360 a v. Ss. v. s. eth. 

Ba aicretets v.s.d. | s. s. eth. 
176 COMP eal A encase 
170-8029 d.| sl. s.c. | s. s. eth. 
9617 i Pe eyecare ee 
170 A ea cadl [tt eed | REPS 5 
5 ena e v.s. Vv. Ss. y. 8. eth.; sl. s 

Igr. 

191.5- ee UES es ota oakl Cesena 

2.758 

(186) 
subl. d. v. sl. s.]| vis. h. | v.s. bh. eth 

_¢,, 3h. 
d. 1. (v. sl. s. s. eth. 
s.) 
61-2 d GRR ret Se 
238 Veslis: |) vas y.s. eth.; s. bz. 
216d v.sl.s. | v.s. vy. s. eth 
260 subl. 0.015% | s. v. s. eth 
Rs isecs s V.s Sree nt etes 
218 y. sl. s. | sl.s. vy. sl. s. eth.; s. 
ac. a., bz. 
Medettetees v.sl.s. | sl.s. y. sl. s. eth. 
203-5 i. sl. s. vy. s. eth., bz. 
Ber er i v.s v. sl. s. eth. 
d. i. (v. sl.] s. s. eth. 
s.) 

216-18 i isipht 


For explanations and abbreviations see beginning of table. 
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i. eth.; s. ac. a., 
bz. 








No. Name 
2444 Carbazolese4. 855.4. 
2445 ——, N-acetyl-........ 
2446 » WV=ethylast on. ok: 
2447 Carbinol. 
2448 , acetyl-. 
2449 ——.,, acetylenyl-. 
2450 ——,, acetylmethyl-. 
2451 ——., allyl-. 
2452 ——.,, allyldiethyl-. 
2453 ——., allyldimethyl-. 
2454 ——., allylmethyl-. 
2454M| ——,, allylmethylpropy 
2455 ——.,, p-aminodiphenyi 
2456 | ——, amyl-. 
2457 ——,, amyldiethyl-. 
2458 ——, amyldimethyl-. 
2459 ——,, amylhexyl-. 
2460 ——, amylmethyl-. 
2461 | ——, amylpropyl-. 
2462 ——.,, benzoyl-. 
2463 | ——, benzoylphenyl-. 
2464 —., benzyl-. 
2465 ——., benzylpheny}-. 
2466 ——,, bis-p-aminophen 
2467 ——.,, butyl.-. 
2468 , sec-butyl-. 
2469 | ——, tert-butyl-. 
2470 ——,, butyldimethyl-. 
2471 , tert-butyldimeth 
2472 ——,, butylethylmethy 
2473 | ——, butylmethyl-. 
2473M| ——, 1-butynyldimeth 
2474 ——., dibutyl-. 
2475 ——., diethyl-. 
2476 | ——, diethylisobutyl-. 
2477 | ——, diethylisopropyl- 
2478 ——,, diethylmethyl-. 
2479 | ——, diethylpropyl-. 
2480 ——., p,p’ -dihydroxytri 
2481 ——., diisoamyl-. 
2482 ——., diisobutyl-. 
2483 ——.,, diisopropyl-. 
2484 , dimethyl-. 
2485 | ——, dimethylethyl-. 
2486 | ——, dimethylphenyl-. 
2487 ——, dimethylpropeny 
2488 , dimethylpropyl-. 
2489 ——., diphenyl-. 
2490 | ——, diphenylene-. 
2491 ——., dipropyl-. 
2492 ——,, ethyl-. 
2493 , ethyldipropyl-. 
2493M , ethylethynylmet 
2494 ——,, ethylhexyl-. 
2495 , ethylisobutyl-. 
2496 , ethylisopropyl-. 





























PHYSICAL CONSTANTS OF 
SO 


Synonyms 


Formula 


Mol. 
Wt. 





dibenzopyrrole; diphenyl- 
enimine 


See Methanol*. 

See Acetol. 

See 2-Propyn-1-ol*. 

See Acetoin. 

See 3-Buten-1-ol*. 

See 5-Hexen-3-ol, 3-ethyl-*. 

See 4-Penten-2-ol, 2-methyl-*. 

See 4-Penten-2-ol*. 
1-. See 1-Hepten-4-ol, 4-methyl- 
-. See Benzohydrol, p-amino-. 

See 1-Hezanol*. 

See 3-Octanol, 3-ethyl-*. 

See 2-Heptanol, 2-methyl-*. 

See 6-Dodecanol*. 

See 2-Heptanol*. 

See 4-Nonanol*. 

See Acetophenone, a-hydroxy-. 

See Benzoin. 

See Phenethyl alcohol. 

See Ethanol, 1,2-diphenyl-. 
yl-4-amino-m-tolyl-. Se 

See 1-Pentanol.* 

See 1-Butanol, 2-methyl-*. 

See 1-Propanol, 2,2-dimethyl-*. 

See 2-Hezanol, 2-methyl-*. 
yl-. See 2-Butanol, 2,3,3-trimet 
1-. See 3-Heptanol, 3-methyl-*. 

See 2-Heranol*. 
yl-. See 3-Heryn-2-ol, 2-methy 

See 5-Nonanol*. 

See 3-Pentanol*. 

See 3-Hexanol, 3-ethyl-5-methy 
- See 3-Pentanol, 3-ethyl-2-meth 

See 3-Pentanol, 3-methyl-*. 

See 3-Hezanol, 3-ethyl-*. 
phenyl-. See Benzaurin. 

See 5-Nonanol, 2,8-dimethyl-*. 

See 4-Heptanol, 2,6-dimethyl-*. 

See 3-Pentanol, 2,4-dimethyl-*. 

See Isopropyl alcohol. 

See 2-Butanol, 2-methyl-*. 

See 2-Propanol, 2-phenyl-. 
1-. See 3-Penten-2-ol*. 

See 2-Pentanol, 2-methyl-*. 

See Benzohydrol. 

See 9-Fluorenol*. 

See 4-Heptanol*. 

See Propyl alcohol. 

See 4-Heptanol, 4-ethyl-*. 
hyl-. See 1-Pentyn-3-ol, 3-met 

See 3-Nonanol*. 

See 3-Hezanol, 5-methyl-*. 








See 3-Pentanol, 2-methyl-*. 


*Name approved by the International Union of Chemistry. 


752 


CeHsNHCcHg..... 
SSS) 


CH3CONC Hs... . 
CywHsNCoHs...... 


* 


e Rosaniline. 


hyl-*. 


1-*, 
yl-*. 


hyl-* 











167.20 


209.24 
195.25 


ORGANIC COMPOUNDS (Continued) 





No. 


Crystalline 
form, color 

and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 





2444 








col. leaf... ..<.. 


need. f. w..... 


leaf. f. eth... . 











246 (243-5) 


69 
67-8 








Solubility in grams per 100 ml! of 





Boiling 
point, *C Water | A-cohol Ether, etc. 
354.8 i. 0.921-4 | 3.189 eth; 
5.350 bz, 
3.189 tol.; 
11.1°° acet.; 
sl. s. ac. a., 
: chl., CS, CCla 
>360d i. c., sl.| v..s v. s. eth., bz. 
s. h. 
chet tee ee s) he s. eth. 




















For explanations and abbreviations see beginning of table. 


753 


PHYSICAL CONSTANTS OF 



































Mol. 
No. Name Synonyms Formula Wt. 

2497 Carbinol, ethylisoprop ylmethyl-. See 3-Pentanol, 2|,3-dimethyl-*. 

2498 , ethylmethyl-. See sec-Butyl alcohol. 

2499 , ethylmethylprop yl-. See 3-Heranol, 3-methyl-*. 

2500 , ethylphenyl-. See 1-Propanol, 1-phenyl-. 

2501 , ethylpropyl-. See 3-Heranol*. 

2502 , ethylvinyl-. See 1-Penten-3-ol*. 

2503 , ethynyl-. See 2-Propyn-1-ol*. 

2503H | ——, ethynylisopropyl|methy]-. See 1-Pentyn-3-ol, 3 4-dimethyl-*. 

2503R | ——, ethynylmethylpr|opyl-. See 1-Heryn-3-ol, 3-me thyl-*, 

2504 ——., a-furyl-. See Furfuryl alcohol. 

2505 | ——, heptyl-. See 1-Octanol*. 

2506 | ——, heptylmethyl-. See 2-Nonanol*. 

2507 | ——, hexyldimethyl-. | See 2-Octanol, 2-methyl-*. 

2508 | ——, hexylpropyl-. See 4-Decanol*. 

2509 ——., isoamyl-. See 1-Pentanol, 4-methyl-*. 

2510 ——., isoamylmethyl-. | See 2-Hezanol, 5-methyl-*. 

2511 ——., isobutyl-. See Isoamyl alcohol. 

2512 | —_, isobutyldimethyl|-. See 2-Pentanol, 2,4-dimethy|-*. 

2513 | ——, isobutyimethyl-. | See 2-Pentanol, 4-methyl-*. 

2514 | ——., isohexyl-. See 1-Hezanol, 5-methyl-*. 

2515 | ——., isopropyl-. See Isobutyl alcohol. 

2516 | ——, isopropyldimethy|I-. See 2-Buéanol, 2,3,-dimethyl|-*. 

2517 | ——, methyl-. See Ethyl alcohol. 

2518 ——, methyl-tert-but\yl-. See Pinacolyl alcohol. 

2519 ——., methyldipropyl-.| See 4-Heptanol, 4-methyl-*. 

2520 | ——, methylhexyl-. See 2-Octanol*. 

2521 ——., methylisopropyl-}. See 2-Butanol, 3-methyl-*. 

2522 | ——, methylInonyl-. See 2-Hendecanol*. 

2523 ——., methyIphenyl-. See Benzyl alcohol, a-methyl-. 

2524 | ——, methylpropyl-. See 2-Pentanol*. 

2525 ——, methylvinyl-. See 3-Buten-2-ol*. 

2526 | ——, 1-naphthyldi- diphenyl-e-naphthylearbinol | (CsHs)2(CiHz)- 310 38 

phenyl- COH 

2527 —., nonyl.-. See 1-Decanol*. 

2528 ——., phenyl-. See Benzyl alcohol. 

2529 ——., propenyl-. See 2-Buten-1-ol*. 

2530 ——., propyl-. See Butyl alcohol (n). 

2531 ——., Styryl-. See Cinnamic alcohol. 

2532 | ——, a-thienyl-. See 2-Thiophenecarbinol. 

2533 ===; o=tolyi= fe eet o-methylbenzyl alcohol; o- | CH3CsHsCH:OH..| 122.16 
tolubenzyl alcohol 

2534 | ——, m-tolyl-......... m-methylbenzyl alcohol; m- | CH3CsH:CH2OH. .| 122.16 
tolubenzyl alcohol 

2535 | ——, p-tolyl-.......:. p-methylbenzyl aleohol; p | CH3CesH:CH2OH..| 122.16 
tolubenzyl alcohol : 

2536 ——-, P,p’,p”’-triaminot|ripheryl-. See Pararosaniline|. 

2537 | ——., triethyl-. See 3-Pentanol, 3-ethyl-*. 

2538 ——., trimethyl-. See tert-Butyl alcohol. 

2539 | ——, p:-trinitrotriphe/nyl-. See Carbinol, tris (p-nitr|ophenyl)-. : 

25403), ==. “aipheny i seers). ea ries erg, | (CeHs)sCOH...... 260.32 

2541 ——., tripropyl.. See 4-Heptanol, 4-propyl-*. 

2542 | ——,, tris(p-aminophelnyl)-. See Pararosaniline. 

2543 | ——, tris(p-nitro- ps-trinitrotriphenylearbinol; | (NOsCsH.)sCOH..| 395.32 

phenyl)- 4,4’ 4”-trinitrotritanol 

2544 | Carbinol o-carboxylic |anhydride, triphenyl-. | See Phthalide, 3,3-di| phenyl-. 

2545 Carbinylamine, diethy|1-. See Propylamine, e-ethyl-. 

2546 | ——, dimethylethyl-. | See tert-Amylamine. 

2547 | ——, methylisopropyl-|. See Propylamine, a, B-dimeth|yl-. 

2548 ——, methylpropyl-. See Butylamine, a-methyl-. 

2549 | ——, trimethyl-. See tert-Butylamine. 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility i r 100 ml of 
form, color Density Melting Boiling i i al satis 
No. snd index.of g/ml point, “C | point, °C Water | Alcohol | Ether, ete. 











2497 


2503 H 
2503 R 


2505 
2506 
2507 
2508 
2509 
2510 
2511 
2512 
2513 











PAPA | ay Op re eee} «Aree 8 See 136 d. i. s. h. v. s. eth; s. 
bz.; sl. s. bh 
Igr. 





2533 | col. need...... 1.023 34 219 (223.3)| 120, Vas: v. s. eth. 
2534 | col. liq....... 1.0362 | <-20 217 Be. s. s. eth. 
2080) af (COL Me! «1. scercil| -iee xls csotere 59.5 217 sl.s.c¢. | v.s. y. 8° eth. 








2540 | hex. pr. f. bz.. 1.188 162.5 >360 v. s. eth., bz. 


= 
mn 


2543. | monocl.or | ......... LOS GL GS2) bce eet Th cs lee sl.s.h. | sl. s. eth.; s. 
pep. cr. bz., ac. a. 
. bz. 











For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


—_—_-eeooooeoe Ss 


2564 
2565 


2566 
2566M 
2567 
2568 


2569 
2570 


2571 
2572 
2573 
2574 
2575 
2576 
2577 
2578 
2579 
2580 


2581 
2582 





Name 


‘*Carbitol’’. 

, butyl. 

——,, diethyl. 

» methyl. 

Carbocinchomeronic 
acid 








8-Carbocinchomeron 
Carbodiimide, di- 
phenyl- 
Carbodinicotinic acid. 
Carbodiphenylimide. 
Carbohydrazide....... 


——., 1,5-diphenyl- 





Carbolic acid. 
Carbomethene. 
Carbon bisulfide. 
Carbon dioxide........ 


Carbon disulfethyl. 
Carbon disulfide 


Carbon hexachloride. 

Carbon hexafluoride. 

Carbonic acid, dibutyl 
ester 

——,, diethyl ester.......... 


——,, dihydrazide. 
—, diisoamy] ester........ 


——,, diisobutyl ester....... 
——,, dimethyl ester........ 
——,, diphenyl ester........ 
——,, dipropy]l ester......... 
——, ethyl methyl ester. .... 


, chloro-, esters. 
——., dithiol-, diethyl 





ester 
——., thiolthiono-, 0-et 
= trithio-4es 
Carbonic acid gas. 
Carbonic anhydride. 
Carbonimide, esters. 

















Mol. 
Synonyms Formula Wt. 

See Diethylene glycol, monoethy|I ether. 

See Diethylene glycol, monobuty|l ether. 

See Ether, bis(8-ethoxyethyl). 

See Diethylene glycol, monomet|hyl ether. 

2,3,4-pyridinetricarboxylic CsHsN(COOH)s- | 238.15 
acid 13H20 

ic acid. See 3,4,5-Pyridinetric|arborylic acid. 

carbodiphenylimide. ........ CeHsN:C:NCeHs..| 194.23 

See 2,3,5-Pyridinetricarborylic| acid. 

See Carboditmide, diphenyl-. 

carbonic acid dihydrazide; CO(NHNH»)s.....| 90.09 
carbazide 

sym-diphenylcarbazide....... (CeHsNHNH)2CO | 242.28 

See Phenol. 

See Ketene. 

See Carbon disulfide. 

carbonic anhydride; carbonic | COs........2.... 44.01 
acid gas 

See Carbonic acid, dithiol-, diet|hyl ester. 

carbon bisulfide............. CS: boo eee ee 76.13 

See Ethane, hexachloro-*. 

See Ethane, herajluoro-*. 

Os ees ones CO(OCH»CH>- 174.24 

CHe2CHs)s 

ethyl carbonate............. (C2Hs)2COs....... 118.13 

See Carbohydrazide. 

isoamy] carbonate........... CO(OCsHi)e..... 202.29 

isobutyl carbonate.......... Co- 174.24 

{OCH2CH(CHs)s]2 

methyl carbonate........... CO(OCH3)2......- 90.08 

phenyl carbonate; diphenyl | (CsHs)2COs....... 214.21 
carbonate 

SOP SR EW ee enciew cc acbance ck aS 146.18 
PODS ROR Pa See EB ae ce CHsC2HsCOs.....| 104.10 

See under Formic acid, chloro-. 

ethyldithiolearbonate; car- | CO(SC2Hs)2...... 150.25 
bon disulfethyl 

hylester. See Xanthogenic acid. 

Lc kiot Cee raat san eiiee oe, S(SH)e.........] 110.21 

See Carbon diozide. 

See Carbon dioxide. 

See under Isocyanic acid. 
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ORGANIC COMPOUNDS (Continued) 
eS eee 




















Crystalline Solubility i 100 ml of 
x form, color Density Melting Boiling elas bce lea ta =o 
so and pence ck e/ml point, “C | point, °C Water | Alcohol Ether, etc. 
2550 
2551 
2552 
2553 
2554) Mrhomby tf. Wires. | )sedac aa (ehh ll, Saeeasnun 1,215 sl. s. i. eth., bz. 
115-20) 
anh. 250 
2555 
200 Ome ees SYLUD. het. Peas ci2 hoe ee So0= ta ae ee eee d.h. v.s. bz.;d. HCl 
pee IB SaCUictiret ss scezeies® || RamRTee sie ISON Gkooacoas v.sl.s. | v.sl.s. | v.sl.s. eth. 
2557 
2558 need. f. dil. al.} ......... Loy expr eee. be Vevase | veeve S pag oe a 
Z.y COL. 
PO Wee Pleats cis s\|| keaaemat ies 172-3 d. i Bios sl. s. eth.;s. bz. 
2560 
2561 
2562 
2563 | col. odorl. gas. a 2/1; | -56.6°.2atm.] -78.5 subl.| 179.79 | 31%5em3] ............. 
q-5 cm’, 
1.101-*; .3558g, 
solid 90.12 
1.56779 cm, 
-097%g, 
sat 058% 
6: 
-2565 | col. inflam. 1.2628 | -108.6; | 46.3 0.2222 | co © eth., bz. 
liq., 1.6295018 ‘ frz.-111 ; 
2566 
2566M A 
BoGiae thcol. lim sts oe 0.9244— ST Ast: 207720 i. s. s. eth. 
2568 eal. inflam, ‘a 0.9751~° | -48 125.8 i. Es © eth. 
iq., 1.388456 
2569 ie 
Fy || Site ee eae (A a eee CO) Tal er amen |s Flee ae 
PALO OR ge rane a ek aa Neeser 190.3 i. «0 oo eth. 
2572 | col. liq., 1.3687] 1.0694" | 0.5 90-1 i. 8. s. eth. 
2573 | need. f.al..... 1.1215—" | 78; 81 306 (302) | i. 8. sk eth. bz., 
Ls 
2574 | col. liq....... Oe Wal eo: WS See 168.2 y. sl. s. | 0 co eth. 
2575 | col. liq....... 1.0025 | -14.5 109.2 i. oo 2 eth. 
2576 
2577 =| yel.liq....... S519) | Gea sense. 196.7 i 8. s. eth. 
2578 
2579 | red brn. oil....] >1 d. 20-30 57 d. Inds s. s.eth., Na2COs3. 
2580 
2581 
2582 














For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 




















Mol. 
No. Name Synonyms Formula Wt. 
2583 Carbontmonoxide.aesiieenuiiedee eee eee CON: career 28.01 
2584 Carbon oxysulfide. See Carbonyl sulfide. 
2585 Carbon suboxide...... malonic anhydride (so-called) ;| OC:C:CO........ 68.03 
dioxopropadiene* 
2586 Carbon tetrabromide .| tetrabromomethane*........ CBre 7 Seeeree 331.67 
2587 | Carbon tetrachloride. .| tetrachloromethane*........ CCR ia. sae 153.84 
2587M| Carbon tetrafluoride. .| tetrafluoromethane*......... CR as oictecacteeee 88.01 
2588 Carbon tetraiodide....| tetraiodomethane*.......... Clg. oan dade 519.69 
2589 Carbonyl chloride. See Phosgene. 
2589M| Carbonyl fluoride..... fluoroformyl fluoride........ COPS Wace eres 66.01 
2590 | Carbonyl sulfide...... carbon oxysulfide ........... COS) deceeneceee 60.07 
2591 Carbostyril2.0. odes 2-quinolinol or 2(1)-quin- CoHyNOze ee case 145.15 
olone; o-aminocinnamic 
acid lactam 
OER R hs Sd oA SS aoe Oa Reto ace asp aone one seemene CsHsNHCOC- 173.21 
(secceey svees 
(C2Hs)CH 
pers at) 
2593 | ——, 4-methyl-....... 2(1)-lepidone .......1-..20: CiHoNO......... 159.18 
2504, ||: Carbothialdine!:~.i3ys|' -)4ssebeee. Sense ode nee CsHioNoSe........ 162.27 
2595 Carbylamine chloride, |phenyl-. See Aniline, N-(dic|hloromethylene)-. 
Carbylamine derivativjes. See Amyl isocyanide, Butyl| isocyanide, etc. 
25967 | Garminic acid):..5../4/4-1.\|ieeckn eres, ds oe Co2H20013........ 492.38 
2597) | Garnauby alcohol 2. || sa. e enn eee Costco Oe ee ras ae 354.65 
2599 a-Carotene........... Q-CATOUM fas Goiseveinonee teed: Cap ses ccseranrctarce ae 536.85 
2600 8-Carotene........... 8-carotin; provitamin A..... Cablssacecheen see 536.85 
2601 Carotin. See Carotene. 
2602’) td =Carpain el aeyer.« <artos\' csc achub chee maacacse. CuHesNO2....... 239.35 
2603) thy drochloridessepene: lise eee eee ereeeinereeentee CusHosNO2-HCl. ..| 275.82 
2604 Carubinose. See d-Mannose. 
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ORGANIC COMPOUNDS (Continued) 














Crystalline 
form, color Density 
No. | and index of g/ml 
refraction 
2583 | col. odorl. Lig og 
pois. gas OSs a 
1.2502/1 
2584 
2585 | col. liq. or gas, | 1.114° 
1.454 
2586 | col. monocl. 3.42 
tab., 
1.5999899-5 
(He) | as 
2587 col. liq., 1.595—; 
1.463055 ee 
1.63195— 
4 
2587M|) col. gas....... 1. 96-184 
2588 | dk. red cub...| 4.32 
2589 
2589M] col. gas....... 1.139714 
Z5OO A @asete serce ie oi liq. 1.2487; 
(A) 2.105; 
2.721 g/1 
2591 DEsghs Al aysieis-orail) ers iaiecies.evs 
2592 GOL MOr seve, sceracidi|| takai ssa ciere 
9593 | ‘eol. need..f. W:| .......5: 
2594 CRG faye ovaipssovsnevsusel | Raed eter aTOeNS 
2595 
2596 || xed monocl.-~ | 2..2.0-06 
pr. 
DINO FY IW Une. Toe ae ae pete Weer tered 
2599 | [ali7-36489 |}........... 
in bz. 
2600) | red-br. ‘glist; *|!........- 00+ 
cr. 
2601 
2602 THOROEL, DE ll jcjeiebseie.csers 
f. al. [a] 
+21°55’D 
in al. 
2603.0) mes Whs.  aisiapersteromnamiete 
rhomb. or 
monocl. 
need. 
2604 








Solubility in grams ver 100 ml of 




















Melting Boiling 
point, “C | point, °C Water | Alcohol Ether, ete. 
-207 (-213)] -190 (-192)|0.0044°g,| 202°cm5| s. bz., ac. a., 
0.002820 Cuz Cle 
g, 
0.001089 
g, 
3.5° cm? 
-111.3 ve ds, a $I) Eee s. eth. 
(-107) 
48.4 189.5 sl. d.} 0.02499 | s. s. eth., chl. 
890.1 
-22.8; frz.| 76-7 0.0820 | c co eth.,chl., bz. 
to tri- 
morph.; 
—28 .6; 
—23 :8; 
21.2 
-184 —128 sla:s VEN a A aacies semegeoers 
171d) subl. i, d. h.| s., d. hi}’s. eth 
90-100 
vac. 
-114 -83 d. die ied || Peaeaaie. cee 
-138 -50.2 100 cm*} 80022 4.418 em pyr.; 
(-47.5) em’ 1233 cm® ni- 
tro bz.; 150022 
cm? tol. 
200 subl. y.sl.s.| v.s. Vas. eth: s. 
dil. HCl 
[6 Sipteeenel | evden: 3H) Sai |i ge tee Rs 
217.4 2701 v. sl. s.|'v.s. h. | v. sl. s. “eth.; 
c. sl. s. bz. 
BONO ata One uid 19 sl. s. i. eth., s. a. 
1S6id2 9) 4|\eeeeeece v. Ss. s. vy. sl. s. eth.; s. 
cone. H2SO4, 
alk.; i. bz, 
chl. 
CBS ah iresermencers sl.s. Be | Lees yaiatasnnsperss 
HW (iS, eaten IESE OOTAn | FOStTare | MGrouc tl lactic are diG 
AST 20 iligel acces i. sl. s. sl. s. eth., me. 
al. chi; s: 
CS2, bz., pet. 
eth. 
12%) mate eh eee i. 11 3 eth.; s. chl., 
bz., amyl al., 
2 
DUATG alien hr roe riccte a 11.6 s. s. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
—$—S—SSS———_ eee 











: Mol. 
No. Name Synonyms Formula Wt. 
2605 “ile Carvacsolrss. 7. ace ree 2-p-cymenol; cymophenol... . yal 150.21 
2606 | ——, hexahydro-. See Carvomenthol. 
2607 | Carvacrylamine....... 2-p-cymylamine; 2-amino-p- | (CH3)2CH(CHs)- | 149.23 
cymene; 5-isopropyl-2- CsH3NH2 
methylaniline; cymidine 
2608 Carvene. See d-Limonene. 
2609 | Carvenone............ 3-p-menthen-2-one.......... CioHicO.......... 152,23 
2610 Carveol, dihydro-..... p-menth-8(9)-en-2-ol ........] CiHwOH........ 154.25 
2611 Carvol. See d-Carvone. 
2612 | Carvomenthene....... 1-p-menthene.............. CioHig. =. eee 138.25 
2613 | Carvomenthol........ Panera; hexahydro- | CiHiOH........ 156.26 
carvacro 
2614 Carvone, dihydro-..... p-menth-8(9)-en-2-one ...... CroHisO 5 Sees 152.23 
2615 dlI-Carvone, oxime....... d-Carvomnme: meneasnee cnn: CioHis:NOH...... 165.23 
2616 | d-Carvone............ d-6,8(9)-p-menthadien-2- CioHOlPa ae oe 150.21 
one; carvol 
2617 d1-Carvoxime. See di-Carvone, oxime. 
2618 Caryophyllin: ss. <.ce a: Sees, ee (CioHi60)3........ 456.69 
2619 d-Catechin. See d-Catechol. 
2620 Catechol. See also Pyrocatechol. 
2621 d-Catechol, .3ye..0605e d-catechin; 3,5,7,3',4’-flavan- | CisHisOs........- 290.26 
pentol (one form); 2-(3,4- 
dihydroxyphenyl)-2,5,7- 
chromantriol (one form) 
2622 Cedrarine. — See Quinazoline, 3,4-dihydro-3|-phenyl-. 
2623 Cedrene (artificial). th) on bee be Cigkled. Bee Rene 204.34 
2624 Cedriret. See Cerulignone. 
2625 Cellobioses:: ho citus25 6% cellose; glucose B-glucoside...| CysHo2On........ 342.30 
2627 | ——, octaacetate (a)....... octaacetylcellobiose......... Ci2H1403- 678.59 
(OOCCHs)s 
2628 Cellose. See Cellobiose. 
2629 “*Cellosolve.”’ See Ethanol, 2-ethory-*. 
2630 ——, benzyl. See Bthanol, 2-benzylozy-. 
2631 | ——, butyl. See Ethanol, 2-butory-. 
2632 | ——, methyl. See Ethanol, 2-methory-*. 
2633," Cellulose::) 20 ppee c= alae. 1... Senn (CeHwOs)x....... (162- ‘ 
-14)z 
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‘ORGANIC COMPOUNDS (Continued) 























Crystalline Solubility i 100 ml of 
x fo sco Depsty Melia Poe aaaapeetuil amnion lenin 
me ger ie e/ point, POL, Water | Alcohol | Ether, etc. 
12605 ee 0.976 0.5 (1-2) | 237.9 Ves. sails: s. eth., alk. 
2606 | se 
2607 oil, 1.54319. ... 0.9942—- -16 241; 118! | y.sl.s. | s. s. eth. 
2608 : 30 
2609 | lia., OR9263—— meaner: 233 Tey a» « Megeeererts |Peottacte: fle eee 
1.483719 s 
26100 jilia:, 1-48168.....] 05927 i cence ewe. 225! bey al |leiccasiay etrdevnee: |Paroeee las 6 terke 
2611 
2612) Wicol. oily liq...) 02829 | ......... 1S ec AS) Olea Uabesnoe peace 
2613 OUT AB206-. 1 OKO0420. | i a ci 222 (220) Savane se Ss s. eth. 
2614 | oily liq., OR0253 =| eee D20-1T oP Wy bestia: |Petess ce |p Ata a : 
1.4717413, ‘ 
[a]-19° 
(-16°)D. 
261 5a pamonocl vers) eee ees. Re se eat s. Sip gE eee ener. 2 
1 
2616 ool. lig, hn 0.9608. 230 ers v.sl.s. | 2 2 eth.; s. chi. 
5 2 225 
[a]+ 62.07D 
O30 54°18 
in all) » 
2617 |. 
2618 ae meeds, sl|/Masst@eisevs: 310 subl. 285 i. sl. s. v. a 
- [a] +54.5°D i. alk. 
in al, 
2619 
2620 ‘A . 
2621 wh. cr. powd. | 1.344— 175 (217) | 240-5 d. 8. s. 0.59 eth.;s. et. 
or need. f. w. ° ac., alk. 
2622 - 
2623 | col. liq., Oe eee 960-3 | |... ...beeallee | eeae 
1.500119, 
[a] -52.6°D. 
2624 
262560) icokeneed i oP 225 TPT LONE: a v. v. sl.| v. v.sl.s. eth.; 
[a]+-24.4°p. 8: i. acet. 
in WwW. 
2627 | col. te ‘RSD ey 22B0) Wate Hes 4. i; s. h. i. eth. 
need., |@ 
+41.5°D 
in chl. 
2628 
2629 
2630 
2631 
2632 ; : : 
2633) — |} whitamorpth [2 27-2 I6N ol ee. SUR. i. i. i. eth., all ord. 


org. soly.; s. 
Cu(NHs3)4 
(OH)> 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 

















Mol. 
No. Name Synonyms Formula Wt. 
2636)" |" Gellulose; acetate, tri-y | |! 0.2.2. 2n-seeeseeerie. cst Ce6H702(00CCHs)s| 288.25 
2636M| ——, ethyl ether........... ethylcellulose; triethyl- 2,3, and 6 “OH” | in- 
cellulose groupsethylated | definite 
2637 | ——, hexanitrate........... chief constituent of guncotton | Ci2Hi«(ONOz)6Ox..| 594.28 
2638"? || ——=,(pentanitrate. <7 oePl easroverere Gretel le nae ckud Secheratebe C12Hs(ONO2)50s..} 549.28 
2639 | ——, tetranitrate........... constituent of collodion...... Ci2His(ONO2)40c6..| 504.28 
2640 | ——, trinitrate............. constituent of collodion,..... Ci2Hi7(ONO2)307..| 459.28 
2640M , ethyl-. See Cellulose, ethyl ether. 
2641 Geran iiss ci Qers.cccoek isohexacosane ... © -/awise <4e'||_CasHlgas eee 366.79 
2642 Cerotic acid..........} hexacosanoic acid*.......... 396.68 
2643 Cerotin. See Ceryl alcohol. 
2644 | Ceruligmone.......... 3,3’,5,5’-tetramethoxydiphe- | CisHisOg.......-- 304.29) 
noquinone; coerulignone; 
cedriret 
2645 | Ceryl alcohol.......... 1-hexacosanol*; cerotin; n- CH3(CH2)2sCH20H] 382.70 
hexacosy] alcohol 
2646 Cetane. See Hezadecane*. 
2647 | Cetylalcohol......... 1-hexadecanol*; n-hexadecyl | CH3(CHs)1sOH....| 242.44 
: alcohol; ethal 
2648 | ——, acetate. See Acetic acid, cetyl ester. 
2648M| Cetylamine........... hexadecylamine* (n); CH3(CHe)isNHo.. .| 241.45 
1-aminohexadecane 
2649 Cetyl cyanide. See Margaronitrile. 
2650 Cetylene. See 2-Hezradecyne*. 
2651 Cetyl ether........... 1-hexadecyloxyhexadecane*; | (Ci¢Hss)20........| 466.85 
nemadocy! ether; dicetyl 
ether 
2652 | Cetyliodide.......... disedoheredocanety n-hexa- | CH3(CH2)uCHaI..| 352.35 
ecyl iodide 
2653 | Cetyl sulfate.......... hexadecyl sulfate; di-n-hexa- | [CH3(CH2):s]2SO4 | 546.91 
decyl sulfate 
2654 Cevadine. See Veratrine (crystalline). 
2654M| Cevitamic acid. See Ascorbic acid. 
2655 Chalcone............. benzalacetophenone; benzyl- | CsHsCH:CH- 208 .25 
ideneacetophenone; phenyl | COCsHs 
styryl ketone; 1,3-diphenyl- 
2-propen-1l-one 
2656 | d-Chaulmoogric acid . d-13-(2-cyclopenteny]) tri- CH=CHCH:CH:C-| 280.44 
decanoic acid L_______ 
H(CH2)12COOH 
2657 | Chavibetol............ 5-allylguaiacol; betel phenol. .| CH2:CHCH2CsHs- | 164.20 
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(OH) (OCHs) 


ORGANIC COMPOUNDS (Continued) 


Crystalline 

form, color 
No. | and index of 

refraction 


Melting 
point, °C 


Water 


Solubility in grams per 100 ml of 


2636 | ylsh. amor.... 


2636M} fine wh. need. f 
0.2% soln. 
in bz. 


2637 | wh. amor 


2638 


2639 


2642 | col. need. f. al. 


- 2644 | bluish gr. need 


2645 | col. rhomb. pl. 


‘2647 | leaf. f. al., 
1.428379 


pa. yel. 
rhomb. pl. 


2656 | col. leaf. f. 
al. [a]-+62°D 
in chl. 


2657 | liq., 1.54137... 








240-255 


61 207°.7 
87.7 (80-2)| d 


all Cia ae 
79.5-79.8 
19015; 344 


322.5; 
143 .9? 


270 d. 


66.2-6.3 © [4s so.053: 
62 (55-7) | 348 


247-8 


254-5 








Aleohol Ether, ete. 

ty i. eth., acet.; s. 
chi., glac. ac. 
a., nitro-bz. 

sl. s.-s. | 8. warm eth. 


i. eth., bz.; v. 
vy. sl. s. eth. 
+ al.;s. nitro- 
bz. £ 


i. eth., bz.; s. 
eth. +al. 


i. eth., bz.; s. 
eth.+-al., me. 
al. 


s. me. al., h. 
glac. ac. a.; i. 
bz. 


s. eth. 


. sl. s. | 20% eth.; s. 


acet., bz. 


s. H2SOz 
phenol; i. ord. 
org. solv. 

s. eth. 


102 s.eth.; 9724me. 


i 


al.; s. bz. 


s. eth, 


s. eth., chl., 
bz., CS», cone. 
HSOu; v. sl. 


s. Igr. 
sl. s. | s. eth., chl. 


s. eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 











No. Name 
2658 @havicol! «hb... ere Aa 
2659 | ——, methylether. . 
2660 Chelerythrine, alcoholate 
2661 Chelidonine, hydro- 

chloride 
2662 d-Chelidonine........ 
2663 Chick antidermatitis f 
2664 Chinalgen. 
2664M| Chitosamine. 
2665 Chioralny 20k. Ser 
2666 |——, alcoholate............. 
2667 | ——, diethyl acetal. 
2668 | ——, hydrate..... ........ 
2669 Chloral-antipyrine. 
26705, Chioranil.. 2.2)... ee 
2671 Chloranilic acid....... 
2672 Chlorbutanol. 
2673 Chlorbutol. 
2674 | Chloretone........... 
2675 Chlorhydrin. 
2676 | Chlorine cyanide. 
Chloro-. 

2677 | Chloroacetal.......... 
2678 | Chloroacetol. 
2679 Chloroform.’.......... 
2680 | ——, methyl-. 
2681 ——,, nitro-, 
2682 —,, phenyl-. 
2683 Chlorogenine. 
2684 a-Chlorohydrin. 
2685 Chlorophylla......... 
2686 Chlorophyll b......... 
2687 Chloropicrin.......... 














Mol. 
Synonyms Formula Wt. 
p-allyiphenoliscoy ascdeaaeee CH CHOUANES 134.17. 
See Estragole. 
Se Pawo OCEBHE Scoacad CxHigNOs-C2Hs0.| 411.44 
aearais eSBs aoa nectar CooHioNOs-HCL. . .| 389.83: 
PPR: ee ct Ao ee CooHioNOs-H20... | 371.38 
actor. See Pantothenic acid. 
See Analgen. 
See p-Glucosamine. 
trichloroethanal*; trichloro- | CClsCHO........ 147.40" 
acetaldehyde 
2,2,2-trichloro-1-ethoxy- CClsCH(OH)OC2 | 193.477 
ethanol*; chloral hydrate Hs 
monoethy] acetal 
See Ethane, 1,1,1-trichloro-2,2-|diethory-*. 
2,2,2-trichloro-1,1-ethane- CClCH(OH)».. .. .|! 165.42° 
diol*; trichloroethylidene } 
glycol 
See Hypnal. 
tetrachloroquinone; tetra- CeCliOb,. 0.0.0.0 - 245.89» 
chloro-p-benzoquinone 
2,5-dichloro-3,6-dihydroxy- CeCh(OH)20>......| 208.99: 
quinone 
See Chloretone. 
See Chloretone. 
1,1,1-trichloro-2-methy]-2- (CH3)2©(OH) COls.|' 177.477 
propanol*; trichloro-tert-bu- { 
tyl alcohol; acetone-chloro- : 
form; chlorbutol; chlorbu- | 
tanol j 
See 1,2-Propanediol, 3-chloro-*}. i 
See Cyanogen chloride. 
See the parent compounds (e.|g., for chloroacetic a|cid’ see 
2-chloro-1,1-diethoxy- CH2CICH(OG2Hs)2| 152.62 
ethane*; chloroacetalde- 
hyde diethyl acetal 
See Propane, 2,2-dichloro-*. 
trichloromethane*.......... CHCls 119.39. 
See Ethane, 1,1,1-trichloro-*. 
See Chloropicrin. 
See Toluene, a-trichloro-. 
See Alstonine. 
See 1,2-Propanediol, 3-chloro-*}. 
oi SE Re eee CssHnMgNsOs-- | 902.49: 
3H20 
AP in AMER mines Yanis a a CssHmMgN0o....| 907.47 
trichloronitromethane*; CCLBNO2......... 164.39: 
nitrochloroform 


*Name approved by the International Union of Chemistry. 


764 


ORGANIC COMPOUNDS (Continued) 


No. 


2658 
2659 
2660 
2661 
2662 
2663 
2664 
2664M 
2665 
2666 


2667 
2668 


2669 
2670 
2671 
2672 


2673 
2674 


2675 
2676 


2677 


2678 
2679 


2680 
2681 
2682 


2684 
2685 


2686 
2687 




















Crystalline 
form, color Density Melting Boiling 
and det of g/ml point, °C | point, °C 
Teiractlon 
lig., 1.54408...| 1.033 | <-25 237 
phhdr) leafs i/o. 5 da-sec 71 Pe Lan er 
sol. bl. 
fluores. 
Gu ieee ol Lge: ORAGEn (souacaaoe, aA domoopoda 
mono¢l. ‘tabi: |'.2) --...- AB5—G vs rierricitnt 
col. liq., 1.51272 | -57.5 98 
1.45572 i 
col. need...... 1.143 44-7 (55) | 115 
col, monocl 1.9081= | 51.7 (61-3) 06. 
tab., 1.538, 6 
Teo. as : ) 
yel.monocl. | ......... 290 (in subl. 
pr. f. bz. ee 
tu 
red leafossccsch econ secs 283-4 tetedhot Ay mast & 
WH CrsiBbu WTA ce. << ame +1H:0 167 
(+1H:0) 80-1 
f. w. (anh. 97) 
Acetic acid, chlor |o-). 
quia eter 2026-3) ply peer 156.8 
(62-420) 
col. liq. 1.49845+= | -63.5 61.26 
1.446431 2 (58-61 .5) 
hex.-lancet) i]: ....-..- 150-3 d. 
shaped pl. 
Die Aaesaecc sel steaboasis se iste» llusonoance 6 
‘ol. la. 1.651>°; -64, frz. 112 
1.460 -69 
1.69225— 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 























Water | Alcohol Ether, ete. 
Ss. ~ « eth., chl. 
sl. s. sl. s. Vs. Som eth-iss 
chl., amyl al., 
bz. 
OSES. sitiss | nee tee se 
i Vv. Ss. y. 8. eth.j s. 
chl., amyl al. 
s. c) x eth.; s. chl. 
v.S S s. eth. 
470" 773 66.72> eth., s. 
chl. 
i. s. h. s. eth., bz.; sl. 
s. chl., CS2 
Vi Sh Soll ccessmetth te sete os sacias 
i. c. v.s y. s. eth.; 125 
glye.; s. chl., 
acet., bz., 
glac. ac. a. 
sl. s <0 © eth. 
1.0 0; co eth;s. bz, 
const. acet., CSe2 
boil. 
mixt. 
7% 
et. al 
i v.s y. s. eth; s. 
pet. eth. 
1. v.S v. s. eth.; s. 
me. al. 
re 2 © eth. 


PHYSICAL 


CONSTANTS OF 

























Mol. 
No. Name Synonyms Formula Wt. 
2688. | Chloroprene.......... 2-chloro-1,3-butadiene*...... CH2:CHCCI:CH2 | 88.54 
2689 Cholalic acid. See Cholic acid. 
2690 Cholanic acid, trihydr|oxy-. See Cholic acid. 
2691 Cholesterol........... cholestermy, enaseeeeeieace Co7HasOH........ 386.64 
26921 | <=, DERZORLO feet cjoce enol mete cine cee eee CeHsCOOCo7His.. .| 490.75 
2693 | Cholestrophan........ dimethylparabanic acid...... N(CH3)CON- 142.11 
Re a 
(CHs)COCO 
Ne OE 
2694 | Cholic acid........... cholalic acid; trihydroxy- Co4H4005-H20.... 426.58 
cholanic acid; colalin 
2695 Choline ii. occis cece ee (8-hydroxyethy]) trimethyl- HOCH:2CH2N- 121.18 
ammonium hydroxide; bili- (CH3)30H 
neurine; sincaline; amani- 
tine 
2696 | ——, O-acetyl-, bromide | (8-acetoxyethyl) trimethyl- | CH;sCOOCH»CH:- 226.12 
» ammonium bromide N(CHs3)3Br 
2697 ——,, O-acetyl- B- 8-acetoxypropyltrimethyl- CHsCH(OOCCHs)-| 195.69 
methyl-, chloride} ammonium chloride CH2N(CHs)3Cl 
2698 | ——,f-methyl-, chloride} 6-hydroxypropyltrimethyl- CH3sCHOHCH2N- | 153.65 
ammonium chloride (CH3)3Cl 
2699 3,5,7-Chromantriol. See d-Catechol. 
2700 | Chromone............ 1,4-benzopyrone; -y-benzo- CeHsOCH:CHCO | 146.14 
pyrone G________j 
2701 Chromone, 2-phenyl-. | See Flavone. 
2702 | Chromotropic acid... .| 4,5-dihydroxy-2,7-naphtha- (HO) 2C10Ha- 320.28 
lenedisulfonic acid (SO3H)2 
2703 | Chrysammic acid..... 2,4,5,7-tetranitrochrysazin; GisHo(NO2)a- 420.20 
chrysamminic acid; 1,8-di- (OH)202 
hydroxy-2,4,5,7-tetranitro- 
anthraquinone 
2704 Chrysaniline.......... gore ae miecrneny CisHisN3-2H20....| 321.37 
acridine 
2705 9 | Chrysarobin of, oc. cer elt ates cach eee ke CsoHs607......... 508.59 
2706 | Chrysazin............ 1,8-dihydroxyanthraquinone. .| HOCsHs(CO)- 240.20 
CeH3:0H)sneeee 
2707 | ——, 2-hydroxy-. See Anthraquinone, 1,2,8-trihy|drozy-. 
2708 ——., 3-methyl-. See Chrysophanic acid. 
2709 ——,, 2,4,5,7-tetranitro|-. See Chrysammic acid. 
2110) IP Chrysazoles tees oee 1,8-anthracenediol*; 1,8- HOC¢H3(CH)> 210.22 
anthradiol CsH30H 
2711 Chrysenes:.2..-.:. 4 benzo [a] phenanthrene... ... Cishits eee eeeeee 228 .28 
2712 Chrysenequinone. See Chrysoquinone. 
2713 G1 PE Kos, oso Boke 5,7-dihydroxyflavone........ CaHnOtnne ee 254.23 
2714 | Chrysoidine (base). ..... 2,4-diaminoazobenzene; 4- CeoHsN :NCe6H3- 212.25 
phenylazo-m-phenylene- (NH2)2 
iamine 
2115 ——, hydrochloride :y, 54a ee eee eee CeHsN :NCeH3- 248.71 
(NH»)sHCl...... 
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Crystalline Solubility in grams per 100 ml of 
form, color Density Melting Boiling Bae a a 
No. oa ¢/ml point, “C | point, °C Water | Alcohol Ether, ete. 
2688 | col. lig., 1.4583] 0.958322 | 1.1... 59.4 y.sl.s. | 2 © eth., s. most 
20 org. solv. 

2689 

2690 A 

2691 | monocl. pearly | 1.067— anh. 148.5] 360d. 0.269 | 1.0817, | 18 eth.; s. bz., 
eaf.; cr. e 1178 chl., CSs, 
a. f. dil. pyr., h. ac. a. 
al. 

2692 Scat aes aA an ee STS hl pete os a ee ee i. s. eth. 

2693 pearly Teak IR sts. 145 275-7 sl. s. St gheten | ataek, 7 eee 

2094s. ierhomb:.er, ) |) ac. «.s.- 195 (anh.) | d. 160 0.025 | 4.27 1.40 ¢. eth.; s. 
+1H:0 f. w. 70% oe a., acet., 

Z2O95 Ene COle vise: dicer=||| Meee coe terse cece [P aoeeen a 8. s i. eth. 

2696r |col. "need. scr Wt. 3... 143 d. ves. v.s s. eth. 

2697 | micro. need. | .......-. 172-3 d. v. 8. Vv. 8. i. eth. 

f. al., eth. 

2698701) whs pr: ere £2" le). 3. oo. 2. 165-7 d. Ves. Vv. 8. i. eth. 
N. butanol 

2699 

27OOMEwht need: fs» a8 Fen.o35 59 subl, i 8. s. eth., chl., bz. 
pet. eth. 

* 2701 

2 O2me enced, Orsleatcs »|llReertae aecit | Warseievate aie! lteter Neds Wass i i. eth. 
(+2H:0) 

2703 =| yel. monocl. | ......... exp. oe ee eee se i 8. s. eth., min. a. 
pr. 

2704 I yell need 2 28s ).-0o25: 210) mare cie 1 ees See vatsli:-|: saree L eeye 

20am IPyel. leaker! be os: 20510) nae ies Paes 5 i s. s. eth., chl.; 

(170-8) 8.0. bz., te 
210Ga"tred “or vel. eh. yes TOSTCLO TS eee sl. s. 8. s. eth., caust 
need. or alk., chl., ac 

leaf. f. al. a., nitro-bz. 

2707 

2708 

2709 

2710" Ipyell needs |! = «hs. 225. PAI: Ba lil [et ase a i 8. s. eth., alk., et. 
f. dil. al. ac., bz. 

2711 colurhombs 425... 254 (250) | 448 y.sl.s.}| 0.08¢. | v. sl. s. eth, 
pl. f. bz. or bz.; s. h. tol.; 
ac. a. with sl. s. CS2 
red-vlt. 
fluores. 

2712 , 

DAS mee DA Vela. DL. oe ll [eaten 275 subl. a 0.43 c. | sl. s. eth, | 

cre bz., trite 

2714 | pa.yel.cr.f.w.| ......... LT TU5 SOO sae AE sl. s. a s. eth; y. s. 

chl. 

2715 atredsh.-br:.crs,, ||| Faas n| e vee ee DL v. 8. esi ie repre Mer 
or powd. 


PHYSICAL CONSTANTS OF 




















t Mol. 
No’ Name Synonyms Formula Wt. 
2716 Chrysophanic acid....| 1,8-dihydroxy-3-methylan-, CisH5(OH)2(CHs)- | 254.23 
thraquinone; 3-methyl- Oz 
chrysazin 
2717 | Chrysoquinone.......| chrysenequinone; 1,2-chry- CisHinQ2.....-.-- 258.26 
senedione 
2718 Cinchamidine. See Hydrocinchonidine. 
2719 Cinchomeronic acid. ..}| 3,4-pyridinedicarboxylic acid | CsHsN(COeH)2...| 167.12 
9720) 1 Cinchonamine: 2 Aor lle aes eee Reese cee CigHosNoO......- 296 .40 
2721 Cinchonicine......... cinchotoxine, | .)aseseeee CigHo2N20......- 294.38 
2722 Ginchonidineins.5.cbe ll) cos saatertedousconseeeeee CisH22N2O.......-| 294.38 
2723. | =>=< bisulfates .|. pagetenllll coc akstotad ts se RRBatewess Cote Oe 482.54 
27240 i= aihydrochlorider a: aeel mert-va eben emer eee et CigHa2N20-HCL 348.87 
2 
2725 as aula bsp 4. oe ee Soko koava Baws rons te Sixx ain x (CipgH22N20)2- 740.89 
H2S80+:3H20 
2726 Ginchonine se ee era Sar hdeicicn Seorece tec ate CigHoNoO......- 294.38 
7 iid aa abisultateg- tise \.. cst a ieee cael oshertoem Dares ees eee Cable Soe 464.53 
2! 
2728. | =—— hydrochloride... 3; Aamo | svextorea chs dea eeaaeetoaee seo aero 366.88 
2He 
2729 a GTA LE haifa ae she Te ll asta: oe Se hiatal ots, aoe Cie ON 366.41 
oii? 
By Rd mee sllesie ob on CEMA... - - s -t an eredon 1a (CigH22N20)2- 722.88 
H2SO02-2H20 
2731 ——, hydroxy-. See Cupreine. 
2731M| Cinchoninic acid...... 4-quinolinecarboxylic acid....| CsyHsNCOOH..... 173.16 
(anh.) 
2732 |, Cinchotine:.,..... so: hydrocinchonine; pseudo- CigHo:N20....... 296.40 
cinchonine 
2733 Cinchotoxine. See Cinchonicine. 
2734 Cineole............... 1,8-epoxy-p-menthane; euca- | CioHisO.......... 154.25 
lyptole; cajeputole 
2735 1,4-Cineole .......... painedls: 1,4-epoxy-p-men- | CyoHisO.......... 154.25 
thane 
2736 I-Cineolic acid........ l-tetrahydro-2,6,6-trimethyl- | CioHisOs......... 216.23 
1,4-pyran-2,5-dicarboxylic 
acid* 
2737 Cinnamaldehyde...... 3-phenylpropenal*; 8-phenyl- | CsH;sCH:CHCHO.| 132.15 
acrolein; cinnamic aldehyde 
2737M| Cinnamamide........ cinmamic amide............. ONE 147.17 
ONH2 
2738 | Cinnamein. See Cinnamic acid, benzyl ester. 
2739 | Cinnamene. See Styrene. 
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ORGANIC COMPOUNDS (Continued) 





| Crystalline 





Solubility in grams per 100 ml of 






































fore (ei eis Melting, Bolling | 

No. | and index o g point, ° point, ° 

HePartion Water | Alcohol 

2716 hex. or 0.92 196 subl. sl.is. 0.050%, 
monocl. yel. 0.44h. 
er. f. al. 

7a Ph ges Ce en a 239.5 (235)| subl. i. s. h. 
need. f. ac. a. 

2718 

O71 SDE: tea W DEA PENBER cc « « 260 d.(266) | d. ve sl..s: || Sl. 5: 
HCl 

2720 Fhomb, néed.") Wee. ess: 194,85) aillietrtactess: i. s. 
al. 

2721 meed-alall'}- pa wletd- Sets 2s 5860 yee sorely: Buco texas «+ sl. s. s. 
472° in 

D 

in al. or chl. 

2722 utritg jug gt een | he Beeeeee 2AQi5;(202)\er oe eee 0.0191!-5| 4.81 ¢. 
1.610, 1.625, 
1.675, [a] 
-107.9 a 

Deo Mm Nps TOTO CLS BWM Me fs ccaiars,. [ik apsterarsrs,soese. |) cscs Sepeeapeee V.s V.S. 
pr. 

seen whiters powd. aIMS.4. >. +. anh 242 | eee 520 25 . 618-5 

2725 | monocl. glist. | ......... anh 205) lh eeceiccs 1.54 1.37 
need. efflor. 

DELGie | cols need2s 41"), 0%). bss yies 255 (264) | subl. 220 0.02729 | 0.79520 
col. monocl. 
f. al.; 1.570, 
1.685, 1.690; 
[a] 229.6 su 
in al. 

2727 «awhathombs, ile ..6 055 <.) deree tes eh Sera 21714 11114 
octah. 

2728 col. monocl., | ......... anh) 217-8 |adent: a: 4.5 ¢. 100 
[a] +165.5 

272008 \acolsmonock fea £32... Sian alee oreo wate Se oc cl 3.7912. |-s 

0m gel ThOMDayel lise obec sro anhi198;,5ilorns-ene «i 1.5518 | 174 
{a] +170.3°D 

2731 j 

2731M]| monocl. pr. or | ......... py eee ee eee y. sl. s. | v.sl.s. 
need. with 
1H;0 f. w. 

2732 Dre ea leek aca 28Bin sivewhw lhe wt ats i. ¢.; s.| sls. 
+204.5°H A 
in et.al. 

2733 . B 

2734 col. liq., 0.9239— +1.5 176-7 0.2¢ cs) 
1.458415 - 

2735 1.447938... 0.89972 +1 173.4 0.2¢. 2 

2736 critics 1LASO SS... clave os.012 196=7 Gis ail cen acecvas 1.4d. | 0.79h. 
7 1.522 

2737 | col. liq., Te1t9— let 251 y.sl.s. | 
1.61949 s 

2737M |i need.s PF. Bylo lew:sj-..6 TY orton lie nese sl. s. h.} s. 

2738 

2739 


For explanations and abbreviations see beginning of table. 
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Ether, ete. 


s. eth., chl., 
bz., sl. s. CS2 


sl. s. eth. ¢. 
ac.-a., tol; si 


H2SOu, hb. bz. 


v. sl. s. eth.; i. 


chl. 
s. eth., bz., chi. 


s. eth., chl., bz. 


0.41 +c. eth.; & 
chl. 


0.3325 eth.; v. 
s. chl. 

0.024 eth.; 
0.16? chl. 
0.2710 eth.; s. 
¢ 


s. eth. 


0.18 eth; s. 
chl. 


0.043 eth.; 2.1 
chl. 


i. eth. 


y. sl. s. eth. 


eo eth.;s. chl., 
glac. ac. a., 
oils 

co eth. 


0.71 eth.; sl. s. 
chl. 


© eth. 
s. eth., CSe 





| 


PHYSICAL CONSTANTS OF 
a, alee’ amu dass Se aae REESE Onn Ne ee 


























Mol. 
No. Name Synonyms Formula Wt. 
2740 Cinnamic acid (ordinary| frans-6-phenylacrylic acid: | CsH;CH:CH- 148.15. 
or trans) trans-benzenepropencic acid | COOH 
2741 | ——, allylester............ allyl cinnamate............. CsHsCH:CH- 188 .22 
COOC3Hs 
2742 | ——, benzyl ester.......... cinnamein.. 44.. cece eee CsHsCH:CHCO- | 238.27 
OCH2CeHs 
2743 ——,, dibromide. See Hydrocinnamice acid, a, B-|dibromo-. 
2744 | ——, ethyl ester........... ethyl trans-3-pheny!pro- CsHsCH -CH- 176.24 
penoate COOC2Hs 
2745 | ——, methyl ester.......... methyl cinnamate...........| CsHsCH:CH- 162.18 
COOCH; 
2746 | ——, 7-phenylallyl ester. See Styracin. 
2747 | ——,p-phenylphenacylester | ..............2.-..-.----. CeHsCH:CHCOO- || 342.38 
CHeCOCsHiCsHs |, 
2748 | ——, a-acetyl-, ethyl ethyl a-benzalacetoacetate...| CsHsCH:C(CO- || 218.24 
ester CH3)COOC2Hs._ | 
2749 Om eA EID AT) ee ater 8-(o-aminopheny]) acrylic NH:2CsH:CH:CH- | 163.17 
acid COOH | 
2750 | ——, —— lactam. See Carbostyril. 
2751 ee 3 EAT-BIBIN OM 5 ooo ie |b io. mie NH:CsH:CH:CH- | 163.17 
CQOH 
2752 ST eV he oid | ee ek? ae NH2CsHsCH:CH- | 163.17 
COOH 
2753 ——,, a-bromo-......: 2-bromo-3-phenylpropenoic CsHsCH:CBr- t 227.06 
acid; a-bromo-f-phenyl- COOH 
acrylic acid 
2754 ——, f-bromo-....... 3-bromo-3-phenylpropenoic CsH;sCBr:CH- 227.06 
acid; 6-bromo-8-phenyl- COOH 
acrylic acid 
2755 | ——, o-carboxy-....... o, B-styrenedicarboxylic acid pea ate 192.16 
2756 | ——, p-carboxy-...... p, B-styrenedicarboxylic acid | (COOH)CsH:CH: | 192.16 
CHCOOH 
2757 | ——, 2,4-dihydroxy-. See Umbellic acid. 
2758 | ——, 2,5-dihydroxy-...| 3-(2,5-dihydroxypheny])- (HO)2CsH3CH :— 180.15 
propenoie acid CHCOOH 
2759 | ——, 3,4-dihydroxy-. See Caffeic acid. 
2760 ———- ie Sth yla emery... \ Pen 8 eee CeHsCH:C- 176.2% 
(C2Hs)COOH 
2761 , o-hydroxy-. See o-Coumaric acid. 
2762 ——., m-hydroxy-. See m-Coumaric acid. 
2763 ——., p-hydroxy-. p-Coumaric acid. 
2764 | ——, 3-hydroxy-4-met|hoxy-. See Isoferulic acid. 
2765 ——,, 4-hydroxy-3-met}hoxy-. See Ferulic acid. 
2766 | ——, §-ketohydro-. See Acetic acid, benzoyl-. 
2767 | ——, a-methyl-....... a-benzalpropionic acid. ..... CsHsCH:- 162.18 
C(CH3)COOH 
2168 9 '| 5 O-Nitro—re nee. | esa ee EN ee. NOsCsH4CH:- 193.15 
CHCOOH 
2169), ethyl esters .ee| errs ee ae a Boe NO2CsHsCH: 221.21 
CHCOOC2Hs 
2770 9 FPPATU CT OAS FO steel Bon arte eee Soe RNR NOoCsH,CH: 193.15 
CHCOOH 
ahi ieete nh —, ORY) CSber en em ete 2 eee ee Bee. NOoCsHsCH:- 221.21 
: CHCOOC2Hs 
21i2— | ——. methyl ester! Jaen |e es ee ee NO2CsH;,CH:- 207.18 
} CHCOOCH3 
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ORGANIC COMPOUNDS (Continued) 



































Crystalline Solubility in gr: 100 ml of 
form, color Density Melting Boiling ee IS poe 
No. ac tex g/ml point, “C | point, °C Water | Alcohol | Ether, etc. 
2740 | col. monocl....| 1.24754 | 133 300 0.120 | 23 |v. s. eth: s. 
i a 0.58898 bz., glac. ac. 
i a CS2, 5.918 
chl. 
2741 | wheoyel.er..../ 1.0525 | ooo... 286 d. i. v.8 © eth, 
DAZ MCCS TW <a cally «ees oa, 39 225 SP oye s. h. s. eth. 
195-2005 
2743 
2744 | col. Liq., 1.049 6.5 (12) 271; 1415 | i. 8. v. s. eth. 
| 1.55982 | 
2745 | col. er., | 1.09112°; | 36 261.9 i. v.s s. eth. 
| 15766122-4 J din3® (259.6) 
2746 abn'? 
Part /e | Wee rapa S fa 8 ners 5 ls a 182) DIR PPE rERe nS, Ul Ocal || cee | Oe aeoebcece- 
ABI || Bee ey eee oe a 59 T8tMis $) | eee. Ss s. eth. 
2749 | vel. meed......) 2.02.2... 150i. cruaryiiee >: ett sl. s C.,| 8. s. eth. 
s. h. 
2750 
2751 | pa. yel. need..] ........, 1ST pled hy eth. 3 3 sl. s s. s. eth. 
2752 | pa. yel. need. | ......... A75=Gid em ener sl. s 8. s. eth. 
2753 | (cis) thomb. | ......... 120-1 1119-6 s. h. s. s. CSs, bz. 
. Ww. 
{raew) need: a ysgocanc. 131-2 1210-6 a sl, s.| 00 co eth. 
.W. ‘ 
2754 | (cis)monocl. | ......... 160 1119-6 sl.s.h. | sl. s.c oes chl., h. 
al. Zi. 
co Heed Ge Pek... 134-5 1220.6 sl.s. h. | s. 53 bz.; sl. s. 
ene D2 
27 5die | need: fitwitk. Mee. Dl. 175°... Tifton J. sl. s. v.s sl. s. eth; i. 
Z. 
2756 | infus. powd...]°......... 358 d. SubLgS>350|pie |) eee s. h. ac. a. 
2757 
PHAR Has BR gl lb PAL RG Reo Vb] eee ee | eae ee oe 
2759 
21 O0ms) seed. £. wste alle S. tore 2si<cs 104-5 (S81) )|/ teen 6. 0.015 | s. s. eth.; sl. s. 
a pet. eth. 
2762 
2763 
2764 
2765 
2766 
2767 poe or pr. EN feinisisiays 74 288 0.12h.] s. s. eth., CSs, bz. 
. bz. 
2768 - o need. tape iss ieshi-Ey x2 240 subl. ic. R218 acer ay ee 
. al. 
2769 | yel. rhonib; ATS eere Ct ee cs cr en ee V.s vy. s. eth., bz. 
need. 
2770 PCO Velit ail Beer ore oc 103‘ > PF .aal qe nee ee Vaisl/8s1\((s]-8:2-08| en ai 
need. f. al. (199-200) . 
CYANO) A ceeemen’) | Memes! [Ble Serie Rae 1G gi eee ee i sl. s. sl. s. eth. 
2772 pa-ayelprsia eee cee 123-4 d. i y. sl. s. | v. sl. s. eth.; v. 
al. s. chl., bz. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 




















No. Name Synonyms Formula 

2773 Ginnamic'acid p= P| 8 Oe eo ee nena NOeCsHsCH:- 

nitro- CHCOOH 

2774 oft =—. = —. ethyl ester. ocho} cscs sib eces gaceadesus cays NOoCsHsCH:- 

CHCOOC2Hs 

2775 —., a-phenyl-....... trans-a, 8-diphenylacrylic CeHsCH:- 
acid oe 

2776 allo-Cinnamic acid .. .| cis-cinnamic acid (68°)...... CeHsCH:- 

CHCOOH 

2777 | ——, a,8-dibromo- .. .| cis-2,3-dibromo-3-phenylpro- | CsHsCBr:- 
penoic acid*; 6-dibromo- CBrCOOH 
cinnamic acid 

2778 Cinnamic alcohol..... 3-phenyl-2-propen-1-ol*; CsHsCH:- 
styrylcarbinol; -y-phenyl- CHCH:0H 
allyl alcohol; cinnamy| al- 
cohol; styrone 

2779 | ——, 4-hydroxy-3-met|hoxy-. See Coniferyl alcohol. 

2779M Cinnamic amide. See Cinnamamide. 

2780 Cinnamic anhydride. . pene Bpbeapleoryie anhy- |(CsH;CH:CHCO)20 

ride 

2781 Cinnamone. See Styryl ketone. 

2782 Cinnamoyl chloride. . .| cinnamy| chloride; frans-8- CeHsCH:- 
phenylacrylyl chloride; CHCOCI 
_trans-benzenepropenoy] 
chloride 

2783 Cinnamy] alcohol. See Cinnamic alcohol. 

2784 Cinnamy1 chloride. See Cinnamoyl chloride. 

2785 Cinnamyl chloride. See also Propene, 3-chloro-1-p|henyl-*. 

2786 Citraconic acid....... cis-methylbutenedioic acid*; | CHsC(COOH):- 
methylmaleic acid CHCOOH 

2787 | Citraconic anhydride .| methylmaleic anhydride. .... OCOC(CHs) *CHCO 

aoe 

2788 Gitral ad x based garanial 352. N. AE ck ieee CiwH0.......... 

2789 Gitral bi, se. sane neralye ee oR Poem CioHis0........-- 

2790 di-Citramalic acid. ...| dl-2-hydroxy-2-methylbu- CH3C(OH)- 
tanedioie acid*; dl-a-hy- (COOH)CH2- 
droxypyrotartaric acid; COOH 
dl-e-methylmalic acid 

2790M| Citramide............ citric\triamide..............- CsHuNsOu......- 

2791 Citrene. See d-Limonene. 

9792 al Citriclacid Sve... ..«.hs 2-hydroxy-1,2,3-propanetri- (COOH)CH2C- 
carboxylic acid*; 6-hydroxy-| (OH)(COOH)- 
tricarballylic acid 2COO 

2793 | ——, p-phenylphenacyl ester| ...................000000- CasH3s010......-- 

2794 | ——, trimethyl ester........ methyl citrate... £0. 5 casos CsH4(OH)- 

(COOCHs)s 

2795 | ——, hydroxy-. See Tricarballylic acid, a,B-di|hydrozy-. 

2795M| Citric triamide. See Citramide. 

2796 | d-Citronellal ..... ‘ d-chodinal sss 56 o-PR oh once CH2:C(CHs)- 

(CH»)3CH- 
(CHs)CH2CHO 
o7on |b I-Citronelial 33.5.. sa1scke [ee sins- ction cickin bacon eel. Clo His Oe eee 
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CioHis0 


Mol. 
Wt. 





193.15 
221.21 
224.25 


148.15 
305.97 


134.17 


278.29 


166.60 


130.10 
112.08 
152.23 
152.23 
148.11 





189.17 
192. 


774.79 
234.20 


154.25 


ORGANIC COMPOUNDS (Continued) 














Crystalline ' ; on Solubility in grams per 100 ml of 
form, color Density Melting Boiling 
No. sper printed g/t point, “C | point, °C Water | Alcohol Ether, ete. 
2773 if ke pre elifends bsg 286. lolnaupgerkeortth «|. 0.026525) sl. s. h. si a eth.; i. 
- al. D2, igr. 
2774 has he ROM oscics 141 (136-7), ........... 1) sl. s. sl. s. eth. 
need. 
2775 on) cs caEeee 172 subl. sl.s. h. | s. s. eth. 
need. f. dil. 
al. 
(etic: Can i DE tae i he Aras ste ee cia Oo ee ee Sees eae 
2776 | monocl. pr.... 1.284 68 ee 0.93735 | v.s. v. s. eth. 
265 d. 
2iiiaep yelipl. frchle..|' 223.2 ... 100 1240.5 i. s. s. eth. chl., 
ac. 3., ler. sh 
s. pet. eth. 
2778 | need., 1.58190.| 1.0440°° | 33 257.5 sls. | v.s. | v.seth. 
2779 
2779M 
2780eal need italy ssp.) . cs 135-6 fw as|ieqeee eck i. sl. s. s. bz. 
2781 
Yer). \epe A A OR [ie 2 ee 36 | 257.5 i. s. s. eth., pet. 
1.6136442-5 eth., chl. 
_ 2783 
2784 
2785 
2786 | monocl....... 1.617 Lt) Sa ae oa ce oe 23850. || sees sl. s. eth., bz., 
ae J chl.; i. CS2 
2ST lid ttteeee kate 1.25 7-8 213-4 d. V. 8. v. s. eth. 
2788 pol. lig, G:8868= > |... ae 14 i. 2 e eth. 
7 224— 
2789 | 1.4900........ OBS ol aac ee ee ee Soceroel RE opel in aeleeel Sean e 
2790 | monocl. pr. (d | ......... 119 (d 95; | subl. Vv. Ss. s. s. eth., acet., 
[a] pe 5 109) et. ac.; i. bz. 
in w. 
790M). er: foswiteiees |) i cdeocee PASS ar a oe See 2.718 i. i. eth. 
2791 
2792 a Se 1.542~* = 70-5;| d. 133¢. | 116% | 2.26. eth. 
cr. a 
f. w.); 1.493, 
1.498, 1.509 
(hyd.) 
PCOS PE Lee SOE SE 2S | te Bes oe ESO Sheer ee Se | eee Jil Pe oe ae 
2192 i) col stricl Fe en 7 287d sl. s. v.8 v. s. eth 
2795 
2795M F “ 
2796 ree : 0.855—- seeadecrete 205-8 v.sl.s. | 0 © eth. 
al °15 ' 
+13.09 iS 
2797 | 1.4570........ OLSRGT ER | ea. 205-6 y.sl.s. | « 2 eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





Mol. 




















No. Name Synonyms Formula Wt. 
2798 | di-Citronellol......... dihydrogeraniol............ CioH»O ........ 156.26 
2799) ird=-Citronellol yr.) cae. ecse ce ee eee CiHiOH.......- 156.26 
28008 ||; Civetone:.....-2< + secercke 9-cycloheptadecen-1-one* CO(CH2)7CH: 250.41 

ial tia SE 
CH(CH2)7 
peed 
2801 Clupanodonic:acid!).54| eee eee eee CoiH3s3COOH..... 330.50 
2802%:| I-Cocaine: ..0. 5545. 555 benzoylmethylecgonine..... CsHi3N(OOCCe- 303 .35 
H;)(COOCHs) 
2803 === sGhromate eis: ees Se Ci;7HaNO«-- 439.39 
H2CrOs-H20 
2804?" | —==shydrochloride* 36 Sse os aa ee eee | Cy7HeNOsHCl. ..|} 339.81 
2805 ——, cinnamoyl-...... so called; ecgonine cinna- CigHo3NOg... 2... 329.38 
mate methy! ester 
28068 | Codamine > t:atitsc. ee | eee ae rere CooHosNOs......-| 343.41 
2807 Godeine! Sane. morphine methyl ether. .... CisHeiNO3-H20...| 317.37 
2808) Fl, ———, hydrochloride c.j0-cc OREN eevee cocks seussedae = cede CisH21NO3- 371.86 
HC1-2H20 
2809'4 | === “phosphate 5 ssecccc hee eee ee ones CisHaNO3-- 433 .39 
H3P0-2H20 
2810 | i\=———sisolfate..... 2.1 sence (ene ick Rens sed oe (CisH21NOsz)2~ 786.87 
H2S04-5H20 
2811 Coerulignone. See Cerulignone. 
2812 Colaiin. See Cholic acid. 
2813 I-Golchicine:: 47... eel) oie cis eae a CooHosNOs ......- 399.43 
2814 | —, coun ‘with chloro-giMh|ic): <2. aumnoee beatae C22H2sNO6-CHCls | 518.82 
orm ; 
2815 a-Collidine........... 4-ethyl-2-methylpyridine* CH3CsHsNCoHs...| 121.18 
2816 | B-Collidine........... 3-ethyl-4-methylpyridine*....] CHs-CsHsN-CzHs..| 121.18 
2817 | y-Collidine........... 2,4,6-trimethylpyridine*.....| (CH3)3CsH2N..... 121.18 
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ORGANIC COMPOUNDS (Continued) 

















Crystalline 
form, color Density Melting 
No. and index of g/ml point, °C 
refraction 
OFT 1, Sa a 038488 [a .auyer 
2799 | col. liq., ONS5G5=< 5 | eran: 
1.45659, a 
[a] +4°" 
PRUE Eerie escis'a cece]! aces telstra sta 32.5 (31) 
2801 | pa. yel. oil, | 0.9410*° | <~78 
1.505715 ~ 
802s iiicol. monocl. | | "..-%)-0. 98 
pr. f. al., 
liq. 1.50218; 
solid @ 1.49, 
[a]-15.83 * 
in chl. 
2803 | or.-yel. leaf....] ......... 127 
OSO4anlitcolmonocls wil| cscs ed 197 
pr. f. al. [a] 
-71.95 °p in 
w. 
OLN liters (5 Gly 8a ol) anecanege 121 
2806 DE Ae ac ese sell taas» eons 3 121 
2807 | col. rhomb. 1.31514 anh. 155 
octahdr. 
(+1H.0) f. 
w.; (anh.) 
1.620, 1.630, 
1.650; (hyd.) 
1.543, 1.636, 
1.684, [a] 
-137.75 °p 
in al. 
2808 | col. need, | ......... anh. 264 
[a]-108.2 a 
in w. 
2809 | col. need.or | ......... 235 d. 
efflor. powd. 
[a] -134°D 
Psi0 me coluxhombignn ieee cence 278 d. 
({a]-101.2 e 
in w. 
2811 
2812 
2813 shes Me Sra wae Rye rereI anh. 143-7 
yel. need. f. 
et. ac. 
D814 need sft chy eeley§ afesiesies Ih bieolele soe 
2815 | col. liq....... OL9268—" Po... 
2816 | col. liq....... @.966-—7 | 2. cata 
0.9286--— 
2817 | col. liq....... OT Bas 





Solubility in grams per 100 ml of 














Boiling 
point, °C Water | Alcohol Ether, etc. 
ONO tag tH. Me icftvs, cusp | TAS Shee ee cele 
222 v. sl. s. | 0 © eth. 
DADAMS BD Societal | tewsisie iat || elelaataft esieielere 
158-602 
236° dk Wilisosaee s. eth. 
Bi seletersis 0.165, | 20% 26.3 eth.; s. 
0.3880 bz., chl. 
ae averse sl. s. Ree ad ||) iced scree 
aang al tisee ats 25025 38.425 | i. eth.; 8 chl.; 
s. glyc. 
Perea i s. s. eth., chl., bz. 
CERES a fe sl. s. Wass s. eth. 
East 0.8325, | 62.52 | 8% eth.;s. chl., 
1.780 bz., tol. 
he pavetcaevels 3.8415 | s, ela atalataysicratotevel@ 
OE 44.5% | 0.38% | 0.07 eth; s. 
chl. 
Beta tees 3.375 0.125 i. eth., chl. 
Beart 4.54 v.8 0.638 eth. ;v.s. 
chl.; 1 bz. 
earthed d. h. ste gulaae tes tenn eile e 
179 Sry v.s v.s. eth.; s. bz. 
less. s. 
h. 
195-6 x s. s. eth., chl. 
172 20.88, | s. co eth. 
3.520 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






















Mol. 
No. Name Synonyms Formula Wt. 
2819 Conhydrine. /.......-.: a-hydroxyconiine; 2-(a-hy- CsHizNO......... 143.23 
droxypropyl) piperidine 
2820 | y-Conhydrine. See F'seudoconhydrine. 
2821 o=-COnICEING $9 55... Eos. oee aoe ee CeHigNi2 aieeese 125.21 
2822 8-Coniceine.......... 2-allylpiperidine............ CelagNiae a eee 125.21 
2823 y-Coniceine.......... 1,2,3,4-tetrahydro- 6-propyl- | CsHisN.......... 125.21 
pyridine 
2824 6-Coniceine. See Piperolidine. 
2825 e-Coniceine.......... methylconidine............. CeHisNia sea ee- 125.21 
2826 Conidine, methyl-. See e-Coniceine. 
2827 Goniferin 25 teics sick oles. ae Me eee CisH220s-2H20....| 378.37 
2828 Coniferyl alcohol...... 3-(4-hydroxy-3-methoxy- (CH30)(OH)CeHs- | 180.20 
pheny])-2-propen-1-ol; 4- CH:CHCH20H 
hydroxy-3-methoxycinnamic 
alcohol; y-hydroxyisoeugenol 
2829 Coniine, a-hydroxy-. See Conhydrine. 
2830 d-Coniine $04.2 sane. d-2-propylpiperidine......... CsHioN-CsH7..... 127.23 
285 le hydrochloride a.2.ee eer see eee ee CsHi:N-HCl...... 163.69 
2E92 oe DICTALG.. «Picton age es oh eee ee CsHizN-CsHsN307 | 356.33 
2833) }Conquinamine Mya @ 3/0... 08 Be Sk CigHosN202.. 2... 312.40 
2834 Conquinine. See Quinidine. 
2835 Conylene... 4.25.20 8 octadiene (one form)........ Cobhets5, aes 110.19 
2836 Gonyrines.i) +. 6.3%4 2-propylpyridine............ CsH7CsHuN...... 121.18 
2837 Coriandrol. See d-Linalodl. 
2839" | \Corybulbine's....co.b sls ke eee ae NOE) 355.42 
3)3 
2840 9 |) Corycavine 82: 3..c8 lena. | Caen sa ee CosHosNOs....... 409.42 
2841) Rel- Gory daline i)../ee 4] ieee eee eee ee ee eee CisHisN(OCHs)s. .| 369.45 
2842 Corynine. See Yohimbine. 
284303) (Cotarnines 2 Cena. «|| /., see CiHisNOs:.. 2... 237.25 
2844 | ——, hydrochloride......... stypticin CwHisNOs-HCl. ..| 273.71 
2845 | ——, phthalate............ SLY DUOL. Bows etiio teh oe 2Ci2HisNOs-CaHs- | 640.63 
(COOH)2 
2846. || Gotoine sc... done sek 2,6-dihydroxy-4-methoxy- CsH2(OH)~ 244.24 
benzophenone (OCHs)COC¢Hs 
2847 | Coumalic acid......... Rags Sea OCOCH:CHC- 140.09 
ylic acid* L___ 
(COOH) :CH 
DAES 
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ORGANIC COMPOUNDS (Continued) 








Crystalline 
form, color 
No. | and index of 
refraction 
2819 | col. cr. f. eth., 
{a]+10°D 
2820 
2821 | col. liq. 
(mixt. ?) 
2822 | col. need. 
(D) [a] fo 
50.47 5 
2823 | col. lig., 
1.4606818-4 
2924 | 
2825 | lia. (d) [a] 
+ 67.4515 
D 
(D) [a] ese 
87 .34 = 
Cdl) co cee 
2826 
2827 lit. need. 
(+2H20), 
fex]-66.9°20 
in w. 
2828 DE ocicieee ta. 5 
2829 
2830 col. oily liq., 
1.451197!-9, 
{a]+13.79° 
(+15.7°)p 
2831 col. rhomb. f. w 
2832 | yel. need. 
f. h. w. 
2833 -| yel. tetr...... 
2934 | 
2835 ||| lig... 7 =< ome 
2836 Nig? ei eec secs 
2837 
2839 | need......... 
2840 | rhomb. tab. 
fal. 
2841 | col. pr. f. al 
(d) [a] 
+295 °25 
in al. 
2842 
2843 | col. need. f. bz. 
2844 | yel. cr. powd 
2845 | yel. cr. or 
powd. 
2846 | yelsh. cr. f. 
h. w. 
PAS hee AV geek anteyriares A 


Density Melting 
g/ml point, °C 
ee? 121 
0.893~ -16 
0.8519-° 39441 
872°, >-50 
0.8825 
0: 8856-—> 7| Meee 
4 
01862422 + |. eee 
4 
0.8836 ¥|eesco eee 
4 
Bo ekescss anh. 185 
eno A 73-4 
0.845 -2.5 
ie. tb d 220 (217) 
‘woe ee? 75 
eas ra 123 
i770 SAM eRe ees 
a4 2 
We ee at 238 
lems 218-9 
Say ee dl 135; dl- 
meso, 
158-9 
Mi ok. 132-3 d 
le ventas 142-4 
Pho 103 
oa eee 130-1 
Shed Bins oad 205-10 
part. d. 








Boiling 

point, °C Water 
226 v.s 
158 sls. 
168-9 sl. s 
172 sl. s 
cpa Swe ia ectoese 
PASO | cee 
150—b a) eyo. 
Si 0.51 
tate ese sl. s. bh 
166.5 feitc; 
pal IETS 50 
AZORES OF hl lee 
165 sl. s 
wees at iy 
Eetaces cath x 
SOCeAAED 15 

sl. s. 

V.s 

V.s 
es ese sl. s 
218120; sl. s. ¢. 
subl. 

part. d. 


For explanations and abbreviations see beginning of table. 
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Alcohol 


Solubility in grams per 100 ml of 


Ether, ete. 


s. eth., chl. 


s. eth., alk. 


vy. s. eth.; s. 
bz., chl.,amyl 
al., acet. 


i. eth.; s. chl. 
s. eth. 


vy. s. eth. 


sl. s. eth.; s. c. 
HCl 

i. alk. 

s. eth., chl. 


s.eth., NHsOH 


ac. a., acet.; i. 
chl., bz., lgr. 


PHYSICAL CONSTANTS OF 
enna 




















Mol. 
No. Name Synonyms Formula Wt. 
2848 o-Coumaric acid...... o-hydroxycinnamic acid; o- HOCsHiCH:CH- | 164.15 
cumaric acid COOH 
2849 | ——, lactone. See Coumarin. 
2850 | m-Coumaric acid..... m-hydroxycinnamic acid; HOCsHsCH:CH- | 164.15 
m-cumaric acid COOH 
2851 p-Coumaric acid...... p-hydroxycinnamic acid; HOCsHsCH:CH- | 164.15 
p-cumaric acid COOH 
2852 ——,, a, B-dihydro-. See Phloretic acid. 
2854 Coumarilic acid....... 2-benzofurancarboxylic acid; | CsHsO0-COOH..... 162.14 
coumarone-2-carboxylic acid 
2855 Coumarini=; -peee eee 1,2-benzopyrone; o-coumaric | CeHsOCOCH:CH | 146.14 
acid lactone ;coumariniclacton|e -~+————__1 
2856 ——.,, 6,7-dihydroxy-. See Esculetin. 
2857 ——,, 7,8-dihydroxy-. See Daphnetin. 
2858 ——., 7-hydroxy-. See Umbelliferone. 
2859 | ——,3-methyl-....... a-methyleoumarin.......... CsHs000C- 160.16 
(CHs) :CH 
Som 
2860 | ——, 4-methyl- 8-methylcoumarin.......... CeHsOCOCH:C- | 160.16 
Eee 
(CHs) 
2861 Coumarone. See Benzofuran. 
2862 Creatine xsscne ace (a-methylguanido) acetic NH2C(:NH)N- 131.14 
acid; methylglycocyamine (CH3)CH2:COOH 
2863 Creatinine), o4....<000 200 1-methylglycocyamidine. .... CH3NC(:NH)NH- | 113.12 
eee ae 
COCH:2 
ye 7) 
2864 | Creosol............... 2-methoxy-4-methylphenol; | CHs0CsHs(CHs)- | 138.16 
4-methylguaiacol (OH=1); OH 
eeneey accel (OH=1) 
Cresol. (In numbering deri| vatives, (OH=1) 
2865 Cresol, hexahydro-. See Cyclohezanol, methyl-. 
2866) |o-Cresoll\. .oc:55..<.25. o-methylpheno!; o-hydroxy- | CH3CsH,OH...... 108.13 
toluene; o-cresyl alcohol 
(incorrect) 
ASY6 || == POS OWA, ce sodden ses o-tolyl acetate; o-cresyl CHsCOOCsH:CH3 | 150.17 
acetate 
2868 | ——,, 3-amino-........ 3-amino-2-methylphenol; 2- | CHs(NHs)CsH;0H] 123.15 
: amino-6-hydroxytoluene 
2869 ——,, 4-amino-........ 4-amino-2-methylphenol; 5- CH3(NH2)CsH30H| 123.15 
amino-2-hydroxytoluene 
2870 tee D-REIIO= "oe 5-amino-2-methylphenol; 4- | CHs(NH2)CsH3OH]| 123.15 
amino-2-hydroxytoluene 
2871 | ——, 4,6-dinitro-...... 2-methyl-4,6-dinitrophenol. . . PE (ES: 198.13 
2825 Mae SeMU EHO me tse: seeialh satan oo eee NO2(CH3)CsH30H | 153.13 
2873. | ——., 4-nitro-......... 2-methyl-4-nitrophenol. ..... NO2(CH3)CsH30H | 153.13 
2874 .| ———, 5-nitro-, -....... 2-methyl-5-nitrophenol...... NO2(CH3)CeH30H | 153.13 
28755 | 6-1 Ero- ee 2-methyl-6-nitrophenol. ..... NO2(CH3)CsH30H | 153.13 
28/67 || 3 -5.354,0,0-Cetra~— mn] ts. nn eee HsCeBrsOH..... 423.77 
bromo- 
2877) 4s Cho eee eee 2-toluenethiol*; o-tolyl mer- | CH3;C0sH«SH...... 124.19 
captan 
2878 m-Cresoll 5) ).c0025.che eeibyitead; m-hydroxy- | CH3CsH,OH......| 108.13 
toluene 
2879 | ——, 5-amino-........ 5-amino-3-methylphenol; 3- | CH3(NH»)CsH30H| 123.15 


amino-5-hydroxytoluene 
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ORGANIC COMPOUNDS (Continued) 
| 


No. 
2848 


2849 
2850 


2851 


2852 
2854 


2855 
2856 
2857 


2858 
2859 


2860 


2861 
2862 


2863 


2864 


2865 
2866 


2876 
2877 
2878 
2879 
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Crystalline Solubility in 109 ml of 
form, color Density Melting Boiling Ciao een mae 
and indexol g/ral point, “C | point, °C Water | Alcohol Ether, ete. 
méed Tiwi. d.cck 2 207-8 d. d. sl. s. v.38 v. sl. s. eth.; i. 
CSs, chl. 
ColSprh Lawes | ee, des oie-e ROD | batteen$.4 v.s. h. |-s. v. s. eth.;s. bz. 
eoljnecd omen | Secs <t crc 210-3 (206)| 2.5.6.4 v.sl.s. | v.s. v. s. eth.; sl. s. 
(+ epee fe bz.; i. Igr. 
c. w., anh, 
f. h. w. 
MCE ML Se WA AIRE wid wares 192-3 sage s. h. s. sl. 's. CSs, chl. 
sl. d. 
col. rhomb. | 0.935" | 67-8 (70) | 301.72 0.01 | 13.76 | y. s. eth; s. 
f. eth. : (290-1) 90% | chl.,, oils 
MEOM < cteicietsiarse'l “eters As oisie SO peers aay. cc | Ax <arsis 8 || faanoeackontar 
need: fs'bates sides s aaes's 82 eNSeteetes. | caceosae 8. s. bz. 
colsmonoelSig ieee. ane —eOplOOslaacaveer..c 1.3518 | 0.0063 | i. eth. 
Pr. (+1H:0) anh. 2' Cc. 
. Ww. 
col. gee Peles. 3 0@e 260 d. d. 8.716 OS0816) || Serie Pee 
pr. f. w. 
col. oil, 1.09197" 555 221.8, sl. s C) co eth., bz. 
1.5353% : 113.52 
col. er. or 1.046522 | 30 191.5 3.14, | 00>20 | >30 eth: s. 
lig., 1.5453 = 5.6100 chl., ord. org. 
soly. 
ESO WEEE Moors toma antes || cateretotesyatya 208 v.sl.s. | v.s. v. s. eth. 
(83-519) 
ps Usa oman ME ere eet 120 bios, malltesretinatys ss sls.” | Sener. sl. s. eth. 
neednfs bz fae. kscane 172-3 subl. sl. s. V.8 i eth.; sl. s. 
Zi. 
col. pl. or need.} ......... 159-61 subl. sl. .: C.,| V. 8 v. s. eth. 
s. h. 
Veloprivfjally Sut. 5 oon 8b JS ceedit oil ree arabe Se- v. sl. s. | 10.825} y. s. eth.; s. 
cet.;sl.s. Igr. 
Mevyellsers £aw:|iseeode ia 142-3) || Fe ewasae v. sl. s. | v. 8. vy. s. eth. 
need AWI Ash ea s.cdan 82-5; 79-80) ......... ‘Vv. sl.is5/|iverss v. s. eth. 
yel. need. f.lgr.| ......... 118 + oe hye | Birdaas:.. v. sl. s. | v.s. v. s. eth. 
Veldpricnesn sec tec. 69.5.0 8 | serteisa ed i. v. sl.s. | v. sl. s. eth. 
yel. need.f. chl.| ......... 206-7 d i. ch v. s. eth. 
Neal vrecprerrcstes | Meee ec S08 15 194.3 i. igs v. s. eth. 
col. liq., 103425, + | 11-2 202.8 2.35%; | 00 eo eth.; s. chl., 
1.5398 i 5 8100 ord. org. solv. 
as Parte Leer Mtione ee tte 79 345 Mie desis, Hu rebretntert abenvaares 


PHYSICAL CONSTANTS OF 
————— ee ee ee ee 

















Mol. 
No. Name Synonyms Formula Wt. 
2880 | m-Cresol, 6-amino-.. | 2-amino-5-methylphenol; 4- CHa(NH2)CsHsOH| 123.15 
amino-3-hydroxytoluene 
2881 ——,, 4-nitro-......... 3-methyl-4-nitrophenol...... NOo2(CH3)CsH30H | 153.13 
2882 = OD -TtrO=" ec ee 3-methyl-5-nitrophenol...... NO2(CH3)CeHsOH | 153.13 
2883 ———,, 6=nitro=" ose aeee 3-methyl-6-nitrophenol. ..... NO2(CH3)CsHs0H | 153.13 
2884. | ——, thio-............ 3-toluenethiol*; m-tolyl mer- | CHsCsHiSH...... 124.19 
captan 
2885 2 )4, 6-trinitra--47| eek oc ee bam a 243.13 
2886 | p-Cresol.............. el eakl p-hydroxy- | CH3CsH,OH...... 108.13 
toluene 
2887 | ——, 2-amino-........ 2-amino-4-methylphenol; 3- | CH3(NH2)CsHs0H]} 123.15 
amino-4-hydroxytoluene 
2888 | ——, 3-amino-........ 3-amino-4-methylphenol; 2- | CH3(NH2)CsH30H| 123.15 
amino-4-hydroxytoluene 
2889 | ——, 2,6-dinitro-...... 4-methyl-2,6-dinitrophenol. . . A CeCe 198.13 
2890 ——., 2-methoxy-. See Creosol. 
2891 ——,, 2-nitro- ......... 4-methyl-2-nitrophenol. ..... Bg Kea 153.13 
3 
2892 | ——, 3-nitro-......... 4-methyl-3-nitrophenol. ..... pee 153.13 
3 
2898. | ———, thio-. ....050..4. 4-toluenethiol*; p-tolyl mer- | CH3CsHuSH...... 124.19 
captan 
2894 Cresorcinol........... 4-methylresorcinol; cresor- | CHsCsH3(OH)s....| 124.13 
cin; 2,4-dihydroxytoluene 
2895 2,3-Cresotic acid...... 2-hydroxy-3-methylbenzoic | CHsCsH3(OH)- 152.14 
acid; 2-hydroxy-m-toluic | COOH 
acid; o-homosalicylic acid; 
eae acid; B-cresotic 
aci 
2896 | 2,4-Cresotic acid...... 2-hydroxy-4-methylbenzoic | CHsCsHs(OH)- 152.14 
acid; 2-hydroxy-p-toluic | COOH 
acid; a-m-homosalicylic 
acid; m-cresotic acid; y- 
cresotic acid 
2897 2,5-Cresotic acid...... 2-hydroxy-5-methylbenzoic | CHsCsH3(OH)- 152.14 
acid; 6-hydroxy-m-toluie | COOH 
acid; p-homosalicylic acid; 
agen acid; a-cresotic 
aci 
2898 | 2,6-Cresotic acid...... 2-hydroxy-6-methylbenzoic | CHsCsH3(OH)- 152.14 
acid; 6-hydroxy-o-toluic | COOH 
fe) B-m-homosalicylic 
aci 
2899 | 3,2-Cresotic acid...... 3-hydroxy-2-methylbenzoic | CHsCsH3(OH)- 152.14 
aad: 3-hydroxy-o-toluic | COOH 
aci 
2900 | 3,4-Cresotic acid...... 3-hydroxy-4-methylbenzoic | CHsCsHs(OH)- 152.14 
ae 3-hydroxy-p-toluic | COOH 
aci 
2901 3,5-Cresotic acid...... 3-hydroxy-5-methylbenzoic | CHsCsHs(OH)- 152.14 
aad: 5-hydroxy-m-toluic | COOH 
aci 
2902 | 3,6-Cresotic acid...... 3-hydroxy-6-methylbenzoic | CHsCeH3(OH)- 152.14 
acid; 5-hydroxy-o-toluic | COOH 


acid 
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ORGANIC COMPOUNDS (Continued) 





No. 





2880 
2881 
2882 
2883 


2884 


2885 
2886 
2887 
2888 
2889 


2890 
2891 


2892 
2893 
2894 
2895 


2896 


2897 


2898 


2899 


2900 


2901 


2902 



































Crystalline Solubility i or 109 ml of 

form, color ay ee Boiling isa ae Se 
emai g/m point, point, °C Water | Alcohol Ether, ete. 
col. need. f. bz.} ......... T67=9ra-Laieretrdtak. hee. cel a aaa ee BL tee 
Meedewhs W. siya se) os sie de nak 1297) Seba v.sl.s. | v. 8. v. s. eth. 
Bisoyel. her Vitae hhids é ccolean COE Lvet—L eee RB, v. sl.s. | v.s v. s. eth. 
yel. sronedl Mead SAR 56 volat sl. s. s. v. s. eth. 

need. f. eth. 
‘ane rier 1.0625*, | <-20 195-200 | i. 8. eo eth, 

1.052 
4 
yel. need. f.w.| .......6. 106 exp. 150 0.22%, Wok v.s. eth., s. bz. 
0.81 

col. pr., 1.0347=* | 36 (32-4) | 202.5 2.44, | oo >38 | oo >36 eth: s, 

1.5395 G 5 3100 ord. org. solv. 
BCriethe, cose esis 135 subl. vesbes | ves v. s. eth.; s. 

rhomb. f. bz. chl.; sl. s. bz. 
colver® fi Wes sali neceetions «oh 144.5 subl. Brien! lle sbeet | meee wae Renee 
ing vyelRprs CRAM Asoo. ate Silt; shania A losehaacesd.<), sl. s. s. v. s. eth. 
Uesparp 1.2399 36.5 (32) 12525 ¥..8L.35.0) Vos v. s. eth. 

. dil. al. 
ryeleuprs f-vebh: ol) Bia atlerrs--5 Ci Oe Beh v.sl.s.] v.s v. s. eth. 
leaf: Beth Ax ja|RS 28: 42-3 195 i. s. vy. s. eth. 
col. er. f. * By shiaahe: of 104-5 267-70 s. 8. en te sl. 8: 

+ pet. eth. zZ., Igr. 
Ing. need. f. w.] ......... 163=4 9hiyi-l|reeieas. |. O. 1425 ins: s. eth., chl. 

1.16100 
sm. need. f.w.| ......... 178 subl. 4.3610 | vis y.s.eth.; i.chl. 
Ing. need?:f well) 2). oc... V52ti eve dleeeteede... v.sl.s. | v.s s. eth.; i. CS 
need: {fi Wile stall. cafectnors 168: ho- tnd Ent eS, 0.14% | vs vy. s. eth. 
glit. need. f. w.] ......... 145-65 so Bltteeeetioe 8. v.s v. s. eth. 
Ingameed seh tesalgnd stecevanes ens 207 subl, Vases ivers s. eth. 
tablifsawiectan|) slcpurereieeys 208 subl. 5.2510 | vy. 5 vy. s. eth. 
Need sLAwinic th .adedoar< =H2O)1005: licens... sl. s v.s v.s. eth.; i. chi. 
177-8 
(183-4) 











For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 

2903 4,2-Cresotic acid...... 4-hydroxy-2-methylbenzoic | CH3CeHs(OH)- 152.14 
ands 4-hydroxy-o-toluic | COOH 
aci 

2904 | 4,3-Cresotic acid...... 4-hydroxy-3-methylbenzoic | CH3CsH3(OH)- 152.14 
acid; 4-hydroxy-m-toluic | COOH 
acid 

2905 | Cresyl alcohol. See Cresol. 

Cresyl esters of organic aclids. See ‘‘tolyl ester” under th]e names of the acids]. 

2906 Cresyl phosphate. See Tolyl phosphate. 

2907 | Croceic acid.......... 2-naphthol-8-sulfonic acid; HOCwH6SOsH. ...| 224.22 
8-naphthol-a-monosulfonic 
acid; Baeyer’s acid 

2908 | Croconic acid......... crocichacid Saseeesenes eee Cs03(OH)2-3H20. .} 196.11 

2909 | Crotonaldehyde....... 2-butenal*; crotonic alde- CH3CH:CHCHO..| 70.09 
hyde; 8-methylacrolein; 
propylene aldehyde 

2909M} Crotonamide......... a-crotonic amide; 2-buten- CH3CH:CH- 85.10 
amide* CONH2 

2910 | Crotonic acid (a or solid)| trans(?)-2-butenoic acid*; CH3sCH:CHCOOH| 86.09 
trans(?)-8-methylacrylic 
acid 

2911 | ——, methylester.......... methyl a-crotonate......... CsHsCOOCHs....} 100.11 

2912 | ——, B-bromo- 3-bromo-trans-2-butenoic CHsCBr:CH- 165.00 
acid* COOH 

2913 | ——, a-chloro-........ 2-chloro-2-butenoic acid* CHsCH:CCICOOH] 120.54 
(one form) 

2914 | ——, a-ethyl-......... 2-ethyl-trans(?)-2-butenoic CHsCH:C(C2Hs)- | 114.14 

: acid*; 2-pentene-3-carbox- COOH 

ylic acid* 

2915 | ——, B-hydroxy-...... 3-hydroxy-2-butenoic acid*; | CHsCOH:CH- 102.09 
desmotropic with aceto- COOH 
acetic acid 

2916 B-Crotonic acid (liquid). | See Isocrotonic acid. 

2916M| a-Crotonic amide. See Crotonamide. 

2917 | Crotonic anhydride. . .| 2-butenoic anhydride*....... Ocn 154.16 

2! 

2917H |} Crotonic nitrile. See Crotononitrile. 

2917R| Crotononitrile........ crotonic nitrile; 2-buteneni- | CHsCH:CHCN...| 67.09 
trile*; propenyl cyanide 

2917V | Crotonyl alcohol...... See 2-Buten-1-ol. 

2918 Crotonylene. See 2-Butyne*. 

2919 Crotyl alcohol (and aceta|te). See 2-Buten-1-ol*. 

2920 Cryptopine nia... ct 5.5 -h5(|) socio one oui che CoiH23NOs........ 369.40 

2921 Crystal violet (base). ...| hexamethylpararosaniline. .. . CR aNCoH de. 389.53 

2922 Cubebin ieee of ors||| «2 eaten tloecosicies CopH2006.......-- 356.36 

2923 | Cumaldehyde......... p-isopropylbenzaldehyde; CsH7CeHsCHO....| 148.20 
p-cuminic aldehyde 

2924 Cumaric acid. See Coumaric acid. 

2925 Cumiene).c.f-5-00b isopropylbenzene; 2-phenyl- | CsHsCH(CHs)s....| 120.19 
propane; cumol 

2926 ——--, hexahydro-. See Cyclohezane, isopropyl-. 

2927 | ——, ae-nitro-......... 2-nitro-2-phenylpropane; CeHsC(NO2)- 165.19 
(a-nitroisopropyl) benzene (CH3)2 

2028 o-Cumenol. See Phenol, o-isopropyl-. 


ORGANIC COMPOUNDS (Continued) 





Crystalline 
form, color 

and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 


Boiling 
point, °C 


Water 


Solubility in grams per 100 ml of 


2904 


2905 
2906 
2907 
2908 


2909 


2909M 
2910 


2911 
2912 
2913 
2914 


2915 


2916 
2916M 
2917 


2917H 
2917R 


2917 V 
2918 
2919 
2920 
2921 
2922 
2923 


2924 
2925 


2926 
2927 


2928 


monocl. f. 
al. or w. 


monocl. 
need. f. w. 


col. inflam. 


liq., 
1.4383817.5 
meed GAs as Mes 


col. monocl. 
need. f. w. 


or lgr., 
1.422879.7 


long need..... 


col. monocl. pr. 


col. liq., 
1.47446 


pr. f. al., 
opt. 4. 
vit. cr. f.. bz... 


wh. need. f. 


1.039772 
4 


al. or bz. a 
col. liq., 1.5801 0.978 


col. liq., 
1.493020 


0.86472 
4 


1.10257* 
0 








97 (94-5) 
99 


220-1 (218) 


195 


131-2 (125) 





236-7, 
subl. 


subl. sl. d. 


212 subl. 
209 


246-8 


118-119 


not volat. 


235 


152-3 


d. 224; 
123-812 


156 ¢. 


18 


sl. s. 


8.2815 


sl. s. 


2.12(¢. 


sl. s. 








Alcohol | Ether, etc. 

8. s. eth. 

v. 8. V2. 8. eth:s 8: 
cehl. 

14:99 103)) berrerethars,... Saco 

) © eth., bz., tol. 

8. v. sl. s. eth.; 
sl. s. bz. 

rane sl. s. Igr. 

V8 v. s. eth. 

WB Vo 8: ethos. 
C82, bz. 

8. s. eth. 

8. v. s. eth. 

d © eth 

sl. s. sl. s. eth., chl.; 
v. sl. s. bz. 

s. s. eth. 

1.032 | 2.68 eth.;s. 
chl. 

s. s. eth. 

8. s. eth., bz. 


ee ——_?1000CO yO 


For explanations and abbreviations see beginning of table. 
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No. 


2929 
2930 


2931 


2932 


2933 
2934 
2935 
2935M 
2936 
2937 
2938 


2939 
2940 
2941 
2942 
2943 
2944 
2945 


2946 


2947 
2948 
2949 
2950 
2951 
2952 
2953 
2954 
2955 
2956 
2957 


2958 


2959 





Name 





Cumidine............. 
p-Cuminic acid. 
p-Cuminic alcohol. 
p-Cuminic aldehyde. 
Cuminy] alcohol. 
Cumol. 

Cumylic acid. 
Cupreine............. 


Curarine?... +4 


Curine tes dete. cle 


Cuscohygrine (anh.) 
Cuscohy¢rine (hydrate) 


Cuskhy¢rine. 
Cusparine............ 


Cyamelide............ 


Cyanamide........... 


===, WSMAN Es ocanonse 
aaa Giethyl—=. -.. Fy 
——,, phenyl-. 

Cyananilide........... 


Cyanic acid........... 


——., insoluble. 

——.,, thio-. 
Cyanidine. 

——,, trihydroxy-. 
Cyano-. See the 
Cyanogen (gas).......... 


Cyanogen bromide.... 





PHYSICAL CONSTANTS OF 


Synonyms 





p-isopropylbenzoie acid; p- 
cuminic acid 

p-isopropylbenzyl alcohol; 
p-cuminic alcohol; cuminyl 
alcohol 

4,6-dimethylisophthalic acid; 
4,6-dimethyl-1,3-benzene- 
dicarboxylic acid* 


p-isopropylaniline........... 


See Cumic acid. 

See Cumic alcohol. 

See Cumaldehyde. 

See Cumic alcohol. 

See Cumene. 

See Durylic acid. 
hydroxycinchonine........,. 


1,7-bis (4-hydroxy-3-meth- 
oxyphenyl)-1,6-heptadiene- 
3,5-dione* 


See Cuscohygrine. 

2-homopiperonyl-4-methoxy- 
quinoline 

s-trioxanetriimine; insoluble 
cyanic acid 


N-cyanodiethylamine..,..... 

See Cyananilide. 

carbanilonitrile; phenyleyan- 
amide; N-cyanoaniline 


See Cyamelide. 
Thiocyanic acid. 

See s-T'riazine. 

See Cyanuric acid. 


parent co/mpounds (e.g., for cyanoacetic 


ethanedinitrile*; oxaloni- 
trile; prussite 


bromine cyanide............ 
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Mol. 
Formula Wt. 
(CH3)2CHCeHu- 164.20 
COOH 
(CH3)2>CHCsHs- 150.21 
CH20H 
(CH3)2CeH2- 194.18 
(COOH): 
(CH3)2CHCeHa- 135.20 
NH2 
CisH2N2(OH)s....| 310.38 
CigH2sN20-OH....| 314.42 
((CHs0)(OH)Cy- | 368.37 
H3CH:CHCO}- 
CHe 
CisHigNOs....... 297.34 
CisHosN2O....... 224.34 
1s3H24N20-33H20.| 287.40 
CisHizNO3....... 307.34 
(HNCO)s.........] 129.08 
CN-NHe......... 42.04 
CsHsCH2NHON. .| 132.16 
CNN(C2Hs)2...... 98.15 
CeHsNHCN...... 118.13 
HOCN. nee 43.03 
C2HsOCN........ 71.08 
acid see Acetic acid, clyano-). 
NECC AN Ste 52.04 
CNBr eee 105.93 


ORGANIC COMPOUNDS (Continued) 














Crystalline 
form, color Density Melting 
No. and index of g/ml point, °C 
refraction 
2929 | col. tricl. f. al..] 1.163 | 116.5 
2930 | col.-yel. lig. | 0.97822 | ......... 
(oil), 1.522% 20 
QOS mings prt. DZ. | asst +0 266 
--al. or (>320), 
need. f. w. subl. 
ee 
melting 
2932 | col. liq....... 0.95742 | -63 
2933 
2934 
2935 
2935M 
2936 
2937 
2938 pone Bare yaus Saks cae 
(ae 175.5% veel 
in al. 
2939 |Ured-br. ‘leaf... s\! tr o2-. or7.7. 161 
2940 | or.-yel. in Pee R sci 183 (177) 
or powd. 
DOLTED Cols CE a7 ca5 lp aeleoe ieee 212 
" O) || Glilgnscepesee: Q.GROS || caogoanee 
204 3ie lmead se seta [Meike so ‘. | 40-1; d. 
120-30 
2944 
2945 Ing yeor, need viene. 5 cee 91-2 
2946 | wh. amor..... TET a incccooss 
2947 | col. need., 1.083 44 
1.441848 
2948 plskttaleeeie Uleid ter awe 43 (33) 
2949 lig. el At 2Gsscmesie OB 40 gil) Wetetaistssepel< 
2950 
205i lineed: f--ethiresc|=--... 5 47 
2952 | col. gas....... lig.1 140 pe 
9053) illiqueee ase er Abe ae eee 
0.897 
2954 4 
2955 
2956 
2957 
2958 | col. pois. gas aa ‘oo! -34.4 
335 iu 1 
2959 | col. need...... 2.015%2 | 52 





Boiling 
point, °C 


subl. 
248.4 


-20.5 


61.6 


Solubility in grams per 100 ml of 














Water | Alcohol Ether. etc. 

0.015% | v.s. v. s. eth. 

sl. s. Cy co eth. 

sl. s. sich ||P eee 

i 3. s. eth., bz., a. 

i 8. sl. s. eth.; v. 
sl. s. bz., chl. 

i SION See: do Hoes 

i s. sl. s. eth., CS2; 
0305) Ibzz3 8: 
alk.; i. Igr. 

5 /Nie  i). lthat edn llace tanita estates 

Prartvcises (Ris secyeee s. eth. bz. 
with sep. of 
H20 

eaieaits's 3. s. eth. 

0.01% | i i. eth.,ord.org. 
solv.; s. conc. 
H.S0O.; sl. s. 
NHsOH 

v. 8. v.S. s. eth., chl., bz. 

i 8. s. eth. 

i. (3, s. eth. 

sl. s. s. s. eth. 

Se i ooreete s. eth., ac. a. 

] C) co eth. 

45020 230020 | 500° cm’ eth. 

em* cm? 

8 s s. eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 




















Mol. 
No. Name Synonyms Formula Wt. 
2960 Cyanogen chloride....| chlorine cyanide............ CNC hee 61.48 
2961 ——, trimer. See Cyanuric chloride. 
2962 Cyanogen iodide...... iodinereyanide s,s: eyesore CNI\ ..tnchenene 152.94 
2963 Cyanogen sulfide. See Thiocyanic acid, cyanogen lester. 
2964 | Cyanuramide. See Ammelide. 
2965 Cyanuric acid (n)..... s-triazinetriol; trihydroxy- N:C(OH)N:C- 129.08 
cyanidine; tricyanic acid Ue 
(OH)N:C(OH) 
eae AD 
2966 | ——, tribenzyl ester........ benzyl cyanurate........... (CeHsCH20C:N)3.| 399.43 
2967 — ., trithio-. See Thiocyanuric acid. 
2968 | Cyanuric chloride..... trichloro-s-triazine; tri- CsCl Nsaene ene 184.43 
chlorocyanidine; tricyano- 
gen chloride 
2969 Cyanurodiamide. See Ammeline. 
2970 | Cyanurotriamide. See Melamine. 
2971 Cyclobutane*......... tetramethylene............. CH2CH2CH2CH2 .| 56.10 
be ey 
2972 | ——, benzoyl-. See Ketone, cyclobutyl phenyl. 
29 735| ———*, methylann. camel op as eene etn Rerice CHs- 70.13 
CHCH2CH2CH2 
(iad Sees 
2974 1,2-Cyclobutanedi- ethylenesuccinic acid........ CaHe(COOH)2....| 144.12 
carboxylic acid* 
2975 153-Cyclobutanedi=7 Be) teers nese eee CsHe(COOH)2....} 144.12 
carboxylic acid* 
2976 Cyclobutene*......... cyclobutylene.............. CH:CHCH2CH»...| 54.09 
See) 
2977 9-Cycloheptadecen-1-o|ne*. See Civetone. 
2978 Cycloheptane*........ heptamethylene; suberane. ..{ CH2(CH2)sCH»....| 98.18 
(eae ARES 
2979 | Cycloheptanol*....... suberyl alcohol; suberol; CH2(CHz)s;CHOH.| 114.18 
hydroxyheptamethylene L_____ 
2980 | Cycloheptanone*...... suberone; ketoheptamethy- | CO(CH2)s;CHe....| 112.17 
lene UL____3 
2981 Cycloheptene*........ suberene; suberylene........ CH:CH(CH2)sCHe} 96.17 
(Se SERS 
2982 1,3-Cyclohexadiene* . .| 1,2-dihydrobenzene; A!.3-cy- | CH:CHCH:CH- 80.12 
clohexadiene ________ 
CH2CH2 
CS) 
2983 | ——, 5-isopropyl-2-met/hyl-. See a-Phellandrene. 
2984 1,4-Cyclohexadiene....| 1,4-dihydrobenzene;Al4cy- | CH:CHCH~ 80.12 
clohexadiene {________ 
CH:CHCH:2 
PERCE Si 
2985 | Cyclohexadiene-1,2-dic|arboxylic acid*. See Phthallic acid, dihydro-. 
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Crystalline : ie Solubility in grams per 100 ml of 
form, color Density Boiling 
No. Ane eceriok g/t Water | Alcohol Ether, etc. 
2960 | col. lig. or 1.2184; 13.8 2500 | 10,000 | 5,000 cm’ eth. 
pois. gas Ns Ny em3 em’ 
.186— 
2961 
2962! || col. need. f.  } ooh... 146.5, subl. s 8. s. eth., volat. 
eth. or al. seal. tube oils 
2963 
2964 ‘ 
2965 col. monocl. 1.768-— >360 d. 0.2517 | 0.352 | vy. sl. s. eth.;s. 
ane) conc. H2SQ4 
. W., efflor. 
2068 need. False 3| ie eee >320 i. c. 8. sl. s. eth. 
296 
2968 | monocl. f. 1.327° 190 sl. s. Vv. Ss. s. h. eth., ac. 
eth. e a.; v.s. chl. 
2969 
2970 | _ ‘ 
2971 | liq. or gas, 0.703— 13 i c) co eth.; v. s. 
' 1.37529 C acet. 
2972 
2973 pol lig. 0693120 lene et 35-3 6753 i rc) © eth. 
1.3836 
2974 (era) nol eh awe all eerste al LS: ame, eee 8. Ss. s. eth., sl. s. bz. 
CEDICD) MN covsanaaa ee WN So ueeoace EDO a onuoheel f nari eee 
need. f. bz. 
(a) tor ei lider (L050 ee | eee [eee | eee ce || nee Bae 
+123 37? 
in w. 
(Dy Tests ot Palle a. = 720) 0L 00 apued-+| ares. | cacosw's | Aedore ht cesrsch MOOR 
=124 3% 
in w. 
2975 (cts) prata Warr sete tee 252 34.5 Vv. S. y. sl. s. eth. 
(nazis) pela eee ee subl. 3.8 Vv. 8. vy. sl. s. eth. 
OOS A Geo casscmead 0.733 L direiaceisteteyé ZSBctowd)! eter, Peano s. acet. 
2977 Aa 
2978 oil, 1.4440. 0 8099—— 118.1 res Vv. S. v. s. eth. 
Seal | Ng eee eae 0.97175 | sa. suees 185.2 iil v.s. | v.s. eth. 
eae (184.5) 
Z 4 
2980 | oil, 1.46027%-9.| 0.9508-° | ......... 179.5 sls. | -v.s. | s.eth. 
2981 | oil, 1.4552...) 0.8228°° | ......... 115 i. 8. s. eth. 
2982 eal. lig, 0.8404*° 80.5 (83-4)} i. 8. y.s. eth. 
(1.4744) 
2983 ce 
2984 ook ies. is 0.8471—  leveleaesoeiets 86-7 (81-2)} i. oo © eth. 
2985 











For explanations and abbreviations see beginning of table. 
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2992 


2993 


2994 
2995 
2996 
2997 
2998 
2999 
3000 


3001 
3002 


3003 
3004 


3005 
3006 


3007 
3008 


3009 








Name 


1,3-Cyclohexadiene-1, 
4-dicarboxylic acid* 
1,4-Cyclohexadienedio 

Cyclohexane*......... 

——, amino-. 

——, bromo-*........ 





» chloro=*. 252 J24.. 


——,, 1,3-dimethyl-... 


——.,, 1,4-dimethyl-... 


, 1,2,3,4,5,6-hexa- 
bromo- (a or trans) 
ee amen (OOM Cle) nee 


, 1,2,3,4,5,6-hexa- 
chloro- (a or trans) 








(8 orcts)....m- 





——., 4-isopropyl-1-me 
——, methyl-......... 


——,, phenyl-........). 
——.,, 1,3,5-trimethy!-. 


Cyclohexanecarbo- 
xylic acid* 
, 2-hydroxy-...... 











——., 1,2,4,5-tetrahydrljoxy-*. See Quinic acid. 


1,2-Cyclohexanedi- 
carboxylic acid* 


1,4-Cyclohexancdi- 
carboxylic acid* 





Mol. 
Synonyms Formula Wt. 
2,3-dihydroterephthalic acid, .} CsHs(COOH)2....| 168.14 
ne*. See Quinone. 
hexahydrobenzene; hexa- CeHiese cae 84.16 
methylene 
See Cyclohexylamine*. 
cyclohexyl bromide......... CeHiBraaeeece 163.07 
cyclohexyl chloride.......... Colin Clee eee ee 118.61 
hexahydro-m-xylene......... CsHi0(CHs)2..... 112.21 
hexahydro-p-xylene......... CeHi0(CHs)2. .. . . 112.21 
benzene trans-hexabromide...| CeHsBre......... 557.60 
benzene 6-hexabromide...... CeHeBre...52: 2% 557.60 
benzene trans-hexachloride...| CeHeCls......... 290.85 
benzene cis-hexachloride. ... . CeHsCls..... 22.4). 290.85 
benzene y-hexachloride...... CaleCle-... ee 290.85 
benzene 6-hexachloride. ..... CeHcCle... tat 2 290.85 
hexahydrocumene; normen- }| CsH7-CeHu...... 126.24 
thane 
thyl-. See p-Menthane. 
hexahydrotoluene; cyclo- CH3CeHi....... 98.18 
hexylmethane 
cyclohexylbenzene; 1,2,3,4,- | CeHsCeHu........ 160.25 
5,6-hexahydrobiphenyl 
hexahydromesitylene........ CsHo(CHs)s...... 126.24 
hexahydrobenzoic acid....... CsHuCOOH...... 128.17 
hexahydrosalicylic acid. ..... HOCsHioCOOH., .| 144.17 
hexahydrophthalic acid... ... CeHi0(COOH):2....} 172.18 
hexahydroterephthalic acid...| CsH10(COOH)2....} 172.18 
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ee Density Meltin Boili Sorubility ta gre pen toy at of 
Q, felting 00, 4 See GS Seis 
No. ae: f ¢/ral point, °C | point, °C Water | Alcohol Ether, ete. 
DO SG Bm RACCK SUL stot esl Ltartcolt, « coset | ene oil flan ae ale ts Lon (diye 5: ee tin tee Rn OR 
2987 | col. liq., ss | 
2988 1.42900 0.7791—- 6.5 81.4 i 20 » eth. 
2989 col. liq., sip 
2990 anal 1.3290 sista inte eas 163-5 1 C-) 2 eth. 
col. liq., 
2991 1.46264 1.0161—-; 43.9 142.5 i. -) o eth., bz. 
1.0007* 
4 
2992 | col. lig. (cis) | 0.7735%2 | -85 121 i. S « eth. 
426 
(trans) 1.4254./ 0.7727 |... ce. 1191568 | |e Aelereeedlar hs Rae 
2993 | col. iq 1421.| (cis) 49. | -86 120257) | croc OILED @MDRPN G0} 5.5 v0 
aotl—; 
(trans) Sit 
0.7638~ | ......... 119 RENAE a ARR Kip vers [etwas 
2994 colsmonoel4 |), Busan. Dy aay | Cea bere 16 sl. s sl. os. eth.; s 
pr. CHCls 
BOGdE A ECU Merah DZin.a|) ladicleciersiece PEPLOh aM! congas eel ED OoCee ie i, eth.; sl. s. bz. 
2996 | col. monocl. | 1.877" 157 288 d i. s.h. | 4.3515 chl.; 
pr. e 6 oe bz.; v. 8. 
aniline 
- 2997 | col.cr........ 1.89 297 subl. i. sls. | 0.13 CHCls,l22 
- bz.; 0.28916 
ac. a. 
299817 | need. feeal st hihd od. stolostoreve 11253-s5-<r\ || yap’ 4 is, A) Nataetedl aceed.t . ANE 
2999 DUS RES We or [IDE ys we 120=89'0 8 |b cotcatvas Aer IP Sicierarets: eee rerieel liberateverca porches 
3000 | col. lig....... 0.7902~° aeraconee 154.7 i. v.8 y. s. eth 
3001 ‘ 
3002 col. liq., 1.4235 0.7864—; -126.4 100.3 1. s. s. eth. 
0.769 
4 
BOOSH || Loil ects ttactee 0.9440" | 7 237.5 i. ves y. s. eth 
3004 (cts) col. liq., OF 77320 yy teicoweins.s 14Q— 25 POT eer aciad beh geese): E08 
1.4301 070, 140.572 
(trans) SAP adam hei eee TB o Fe ats arate mot cusrece ste) | rotates rath Sate, Fe 
1.427407, 139754 
3005 | col. monod. 1.048~° | 31 233 0.2015 | y.s v. s. eth 
pr., 1.45613%-8 
3006: |hcr. EW RRR PS 5 hae. ccis D11Y, OF al Pecesnae v.s v.s re eth.; sl. s 
Ze 
3007 | 
3008.2 cte)kbrichwem =| ck 1.101510 yeah |) conenaces 0.2 Ss. s. acet 
pr. f. w. -Hy 
>192 
(rans) AeA AP We rapiotoa 221 Sialeraereiahs, «]asrare oe%h d BR RINRINN este tats bel ie 
monoc! 
leaf. f. w. 
3009 A) léafletis"='|Pe 4c 168-9 bere cated. oas V.8. 2. 8s s. eth., CHCls 
.W. 
(rans) pr: £..W-} Weck 560 S00isu bla meee 1.34h.| v.s Bless eth.5 (8) 
acet.;i. CHCls 





For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
3010 1,3-Cyclohexanedi- 3-hydroxy-2-cyclohexen-1- |COCH»COCH2CH2C| 112.12 
one* one* (tautomeric form); di- | —+————————__ 
hydroresorcinol; hydro- He 
resorcinol 
3011 1,4-Cyclohexanedi- tetrahydroquinone; p-quin- | CO(CH2)> 112.12 
one* one tetrahydride ______ 
COCH2CH2 
ees 
3012 1,2,3,4,5,6-Cyclohex- hexahydromellitic acid.......} CsHs(COOH).....| 348.22 
anehexacarboxylic 
acid* 
3013 1,2,3,4,5,6-Cyclohexane|hexol*. See i-Inositol. 
3014 Gy clohemncheronet triquinoyl hydrate. ......... CeOc-8H20....... 312.19 
ydrate 
3015 Cyclohexanepentol*. See d-Quercitol. 
3016 1,3,5-Cyclohexanetri- | 1,3,5-trihydroxaminoben- CeHe(NOH)s...... 171.16 
one*, trioxime zene; phloroglucinol triox- 
ime 
8017 | Cyclohexanol*........ hexahydrophenol ; “Hexalin”. | CsHuOH......... 100.16 
0018 | ——, acetate............... cyclohexyl acetate.......... CHsCOOCeHi1.. . .| 142.19 
3019 | ——, benzoate............. cyclohexyl benzoate; cyclo- | CsHsCOOCsHu...| 204.26 
hexyl benzenecarboxyl- 
ate 
3020 | ——, 2-methyl-......- hexahydro-o-cresol.......... CH3CeHw0H..... 114.18 
3021 | ——, 3-methyl-()..... l-hexahydro-m-cresol. ....... CH3CsHwOH..... 114.18 
3022 | ——, 4-methyl-....... hexahydro-p-cresol.......... CH3CeHi0H..... 114.18 
3023 Cyclohexanone*....... ketohexamethylene; pimelic | CO(CH2)sCH2....] 98.14 
ketone ———_ 
2024. || ==, 2,5-dimethyl-= (cd)... Wages eee ee COCH(CH3)CHe- | 126.19 
(eee Sea eS 
CH»CH(CH3)CH2 
it eae SST Ss) 
3024M| ——,, 2-hydroxy-. See Adipoin. 
3025, Al eee methyl = 55,4... aaeeeeeene Pee COCH(CHs)CH= | 112.17 
et Be 
CH2CH2CH2 
oS SET 
3026) i} ee Sem ety lara oe PEE ee eee COCH2CH(CHs)- | 112.17 
(eae 
CH2CH»CH2 
yee ely 
80278 t ast methylase yall |... a ee COCH:CH2CH- 1207; 
(a ee SE 
(CH3)CH2CH2 
aoc ae) 
3028 Cyclohexanone pinacol]. See 1,2-Ethanediol, 1,2-dicyclo|heryl-. 
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ORGANIC COMPOUNDS (Continued) 























Crystalline Solubility in grams per 100 ml! of 
form, color Density Melting Boiling ee : 
No. and index of g/ml point, °C | point, °C Water \WAleohol Hinerneree 
refraction 
3010 ; LOS-Giar OG ies 8 s. v..sl. s. eth., 
ethyl acetate C82, pe 8. 
chl. 
3011 | monocl. f. w... 78 subl. 100 8. 8. s. eth. 
3012 CE ed meee ane v.s v.s v. s. eth. 
3013 
3014 | micr. need. f. Ob Mie eH) Peewee: 8 s. h. i i. eth., s. alk. 
dil. HNO3 
3015 
3016 exp: 155.) |Peeeracs v. sl. s. | v.sl.s. | s. chl., ac. a. 
3017 col. need., 24 (22-25) | 161.5 5.675 | s. s. eth.; © bz., 
hyg., CSe, turpen- 
1.4656022.5 tine 
ROL ree MRK dela pts sics’ AERP areicme: (NL see meee 177 (171-6)] i. ee) oo eth. 
OMOEA (ears tater aes feral ete tele eietsts eh] vavacersisltiocs 16018 i. 8. s. eth. 
3020 (cts) col, lia. is 0.93720 -9.5 to 165 v.sl.s. | 0 s. eth. 
1.46402! -9.2 
(trans) ir 0.923820 -21.2 to 166.5 v. sl. s. | 0 s. eth. 
liq., 1.461120 nical SAvRD 
3021 (cis) syrup, ‘On Blea 7 173-4 1.03 c) co eth. 
1.4549721.8 
(trans) syrup, OF0145-———| ee L4H UIE lh Rreeocitr \puormtertee Ih wiciecsroterdesve eave 
1.4549721.8 £ 
3022 a) aromatic | 0.9129 || ......... 173-4750 v. sls. | 2 s. eth. 
iq., 
1.4532721.5 
(trans) O10118 meek) Wh aetes.rtee 173-4.5™5 | v.sl.s. | 0 s. eth. 
aromatic liq., 
1.4530720.7 An 
3023 col. liq., 1.4507] 0. 9478—~ frz. -45 156.7 (155)| 2.48! s s. eth. 
3024 | oil, 1.448072; | 0.89852 | ......... 172-174750 | i. Ss. s. eth. 
{a} °+-11.6 
3024M 
3025 liq., OEE le Sentuons 163 i Ss. s. eth. 
1.4504914.6 
SOZG6ie | Wigtee(@) renee OLOES HF cc csieas 169 i s. s. eth 
1.445671; 
[a]5+-13 .38; 
(GL) EV4430?0, 09136501) saeieniien 168 i 8. s. eth. 
3027 Lig: jan amee i Ke 912 ae Pe vecie ase 169 i Ss. s. eth. 
1.4432224.4 





For explanations and abbreviations see beginning of table. 
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3030 


3031 * 


3032 


3033 


3034 


3035 
3036 
3037 


3038 


3039 
3040 
3041 
3042 
3043 
3044 
3045 


3046 


3047 
3048 
3049 
3050 
3051 


3052 


3053 
3054 
3055 
3056 


3057 
3058 
3059 


3060 
3061 


_-_oeoereree  ——————— 


PHYSICAL CONSTANTS OF 
ee ee ere 



































Mol. 
Name Synonyms Formula Wt. 
Cyclohexene*......... 1,2,3,4-tetrahydrobenzene....| CH2»CH»CH»CH»- 82.14 
L$ ee 
CH:CH 
pe 
——.,, 4-isopropyl-1-me|thyl-3-. See Menthene. 
——,, 3-isopropyl-6-mejthylene-. See 6-Phellandre|ne. 
——.,, 4-methyl-....... 1,2,3,6-tetrahydrotoluene....| CH:CHCH»CH- 96.17 
eS a 
(CH3)CH2CH2 
Paes 
1-Cyclohexene-1l-car- | 2,3,4,5-tetrahydrobenzoic acid CH2(CHsz)3CH:C- | 126.15 
boxylic acid* —________ 
COOH 
1-Cyclohexene-1,2-di- | A-tetrahydrophthalic acid... CseHs(COOH)2....} 170.16 
carboxylic acid* ; 
2-Cyclohexen-1-one, 3-|hydroxy-*. See 1,3-Cycloher|anedione*. 
Cyclohexyi acetate. See Cyclohexanol, acetate. 
Cyclohexylamine*..... hexahydroaniline; amino- CeHuNHe........ 99.17 
cyclohexane 
= Nebuty l= ici cael os toeen sss eee CEE CEs 155.28 
3 
sa eN -Cth yl oe... ctstel|| Se ee. Ae CeHiuNHCoHs....} 127.23 
—,, —,, cyclohexylethylth]iolthionocarbamate. See under |Carbamic acid, cycloh|eryl- 
WN -methy l=... ian ie Mie eee: ae CeHuNHCHs.....} 113.20 
Cyclohexyl benzoate. See Cycloheranol, benzoate. 
Cyclohexyl bromide. See Cycloherane, bromo-*. 
Cyclohexyl chloride. See Cycloherane, chlero-*. 
1 ;3-Cyclopentadiene* 7... bee, eee CH:CHCH:CHCH:| 66.10 
1 eee | 
Cyclopentane*........ pentamethylene............ CH2CH2CH>- 70.13 
CH2CH2 
iseeey 
I PLOMO=%5. 5... ee cyclopentyl bromide......... CeHgBr... cen aiee 149.04 
Cyclopentanecarboxyl lic acid, 3-carbamyl-1,2,2 -trimethyl-. See |a-Cam- 
, 3-carbamyl1-2, 2, |3-trimethyl-. See B-Camph|oramic acid. 
——,, 1,2,2,3-tetrameth]yl-*. See Campholic acid. 
1,2-Cyclopentanedi- )\i2 2.5.5.0 on. no. Re CsHs(COOH)2....| 158.15 
carboxylic acid* 
1,;3-Cyclopentanedi=: | 4l|--nehaeone. ee ane CsHs(COOH)2....| 158.15 
carboxylic acid* 
——., 1,2,2-trimethyl-(|cis). See Camphoric acid. 
——,, 1,2,2-trimethyl-(|trans). See Isocamphoric acid]. 
1,3-Cyclopentanedicar|boxylic anhydride*. See Camphoric anhydride|. 
Gyclopentanolz5 2k: |... eh oe ee CH2CH»CH2CH2C-] 86.13 
ae ee re 
HOH 
Cyclopentanone*,,.... ketopentamethylene; adipic |COCHsCH»CH2CH»| 84.11 
ketone Us 
CyclopenteneE qa. 3. salen chon ce eee CH:CHCH2CH2CH_| 68.11 
ees ee, 
——, 2-acetyl-1,3,3,4,4-|pentamethyl-. See Desory mesityl oxide. 


1-Cyclopentene-1-eth 
Cyclopentyl bromide. 





ylamine, 2,3,3-trimethy|l-. See 8-Camphyla|inine. 


See Cyclopentane, bromo-*. 
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ORGANIC COMPOUNDS (Continued) 





























Crystalline Solubility i 100 m! of 
form, color Dopey Melting Boiling Bee ee “ans 
No. erst 8/1 point, °C | point, °C Water | Alcohol Ether, ete. 
3029 Spraic 0.8102-* -103.7 83 i. 8. y. s. eth. 
3080 
3031 
Boat | liqae meen. O84; <.| enoh. ae 102-3 i. 8. s. eth. 
20 
0.801-- 
3033 | pl., 1.4903....| 1.109~*; | 38 243 ny? cihiemeraataeat dc 
1.072%! 
4 
3034 aaouodr Teagi eli] 2a fe. 04 DON Hd eects) ayes 3A, Ver Siy a Mumatover ses ael | Nectar srccecs bayer 
aw 
3035 
3036 : 20 
3037 pol 0.8191— Notre 134 sl. s. s. s. eth. 
c (0.8678) 
DBOSRea| PCO IGA a. viol Poort ots <p etete | mores 200-4 sl. s. Vv. 5. v. s. eth. 
3039. | col. liq....... OS68-<h ties aaa 164 sl. s. oo oo eth. 
3040 | ethylthiolthiono|-. y 
PS OVAL PAIECOl= HO css cys/aisi|[Mtervictessrsiaiore fh vac avccicye a 145-7 sl. s. Vv. 8. © eth. 
3042 
_ 3048 
3044 j 19 ; 
3045 oo a : 0.80475 —- Ear, 42.5 i. C) © eth., bz. 
3046 | col. liq., 1.4035] 0.75107 | -93.3 49.5 i. 3 co eth. 
3047 | 1.487519...... 13602 sa (eee TEL) ae BL Posed |lce certs epitome eter 
3048 |phoramic acid. a9 
3049 
3050 
3051 (cts): need. f.w.| ......... 139 anh. 150-60] v.s Bee GALS AE Pee 1 OO 
(trans): warts 161 Vasudic Mi VeSe v. sl. s. eth.; s. 
f. w. 46 a sl. s. 
Z., chi. 
SOb2M aN (cis), preter wee|| cate cee 121 300 d. Nekoi || Vote Vv. 8. eth 8. 
ee acet., h. 
Z. 
(rane) Dr Bee aaa ot a ecrateces & VEBecCoikl| catctecspah|ll siscssyssnf asim 
‘ 4 
3053 
3054 
3055 A 
3056 oil, 1.41530... . 0.9488—— Sia eheare 139-40 sl. s. Bi, ME aecmenmeet 
3057 oil, 1.4866..... 0.9480" -58 .2 130.6 sl. s. ) © eth. 
3058 liq., 1.421838... 0.7743—* -93.3 45-6 (44) 1. 8. s. eth. 
3059 
3060 
3061 








For explanations and abbreviations see beginning of table. 
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3062 
3063 
3064 
3065 


3066 
3067 


3068 
8069 


3070 


3071 
3072 
3073 


3074 
3075 


3076 
3077 
3078 
3079 
3080 
3081 
3082 
3083 
3084 


3085 


3086 
3087 


3088 
3089 


3090 
3091 
3092 


3093 
3094 




















Name Synonyms Formula Wt. 
* ..| trimethylene............... CHe2CHe...... 42.0 
Cyclopropane*,..... trimethylene CH2CH2CH2 8 
——,, 1,1-dimethyl- ...| 1,1-dimethyltrimethylene. ...] (CHs)2CCH2CH2..| 70.13 
==; ‘methylase eee ae ee ee CHsCHCH2CH2...| 56.10 
eae 
Cyclopropanecarbo- ethyleneacetic acid,......... CH2CH2CHCOOH | 86.09 
xylic acid* (ae 
1,1-Cyclopropanedicar|boxylic acid.* See Vinaconilc acid. 
1, 2,3-Cyclopropane= 7 al es. joc. aee eee eee C3H3(COOH)3....} 174.11 
tricarboxylic acid* 
o-Cymene............ o-isopropyltoluene; 2-iso- CH3CsHsCH- 134.21 
propyl-1-methylbenzene (CHs3)2 
m-Cymene........... m-isopropyltoluene; 3-iso- CH3CsHsCH- 134.21 
propyl-1-methylbenzene; (CHa)2 
isocymene 
p-Cymene............ cymene; p-isopropyltoluene; | CH3CsHsCH- 134.21 
4-isopropyl-1-methylben- (CH3)2 
zene 
——,, 2-acetyl-. See Acetophenone, 5-isopropyl-|2-methyl-. 
——,, 2-amino-. See Carvacrylamine. 
——,, 2-bromo-........ 2-bromo-4-isopropyl-1-meth- | CHs3CsHsBrCs3H;. .} 213.12 
ylbenzene 
——, hexahydro-. See p-Menthane. 
———— 2 DACLO=seeiele «ele 4isopropyl-1-methyl-2-ni- CiHisNO2....... 179.21 
trobenzene 
2-p-Cymenecarboxylic| acid, 3-hydroxy-. See o-T|hymotic acid. 
2,5-p-Cymenediol. See Thymohydroquinone. 
2-p-Cymenol, See Carvacrol. 
3-p-Cymenol. See Thymol. 
Cymidine. See Carvacrylamine. 
Cymophenol. See Carvacrol. 
2-p-Cymylamine. See Carvacrylamine. 
3-p-Cymylamine. See Thymylamine. 
I-Cysteine,........... [-2-amino-3-mercaptopro- HSCH2CH(NH2)- | 121.15 
panoic acid*; /-8-mercap- COOH 
toalanine 
dI-Gys tin ewauos so ec Caos Bee ae 240.29 
G=CY Stine scrarcis erspt vir MON fet occ hovel URE, c ecseecee Seer 240.29 
I-@ystine. 350. 6:5-6. 1-3,3’-dithiobis (2-amino- [SCH2CH(NH2)- | 240.29 
propanoic acid*); -8, B’- COOH]: 
dithiodialanine; dicysteine 
Pao OniTaltn wasogadal| sqnganonoovecacasenagesuar ree 240.29 
2 
Cytisine 32.6). cn ulexine; sophorine; baptitox- | CuHisNoO........ 190.24 
ine 
8-Cytisolidine. See Quinoline, 6,8-dimethyl-*. 
Dambose. See 1-Inositol. 
Daphnetin............ 7,8-dihydroxycoumarin...... OCOCH:CHC.- 178.14 
ee eng 
H2(OH)2 
Daturine. See Hyoscyamine. 
d/-Daturine. See Atropine. 


*Name approved by the International Union of Chemistry. 


794 


ORGANIC COMPOUNDS (Continued) 
ee 








Crystalline Solubility in grams per 100 ml of 
form, color Density Melting Boiling = = E 
No. ges ei point, “C | point, °C Water | Alcohol Ether, etc. 
3062 | col. gas....... 0.720779 -126.6 -34.4 re wae: v. s. eth. 
STS |G Bes 0.6602 See Se 21 i. s. s. eth., H2S0, 
3064 | col. gas....... O:691-% |. 5. eee 5 sl. s. v. 8. y. s. eth. 
3065 1.439017... .. 1.0885~ 18-19 182-4 (181)} sl. s. s. s. eth. 
3066 
UGH) COL CF sta eee ab eee dsc sks LOTS FECES ESS = 3 s. Siwib- tl mess... SRE 
3068 col. liq., 0.876— -73.5 175 (175-8)} i. s s. eth., chl. 
1.5020618-15 ‘ 
3069 | col. ld _ 0.8696 | <-25 175.7 i s s. eth. chi. 
1.4938517- 
3070 | col. liq. iso | 0.857072 | -73.5 176 i. v.s. | seth, chl. 
1.49474 S (-68 .9) 
3071 
3072 Z 
SE} 4)" Tie aaee eee 1 .259—- Sa ean res i. Vig. s. eth. 
3074 sé 
3075 | aromatic oil, 1.0774— ae een 130-555 i. Vv. 8. vs cth 
1.53093 
3076 
3077 
3078 
3079 
3080 
3081 
3082 
3083 
SUSte eller: POW wage Reed. oc caine |\<acrie soc 0 SIR oS... bs eee 8. ac. a, 
NH.OH 
3085 MOOD Ace ccwieissil) ceinewence 260 (225=7)| ....-.-.. 0.006 Iisa sictiet ie. 5. 73 . 
3086 | wh. hex. pl is 287-9" eit BS cL 0.011 | i. s. min. a., alk. 
3087 | hex. pl.f.dil. | ...... | 250-68 asi frecti oe. 0.01135, i. i. eth, chl., 
HC ate 0.052% bz.;s. cars 3., 
1.640, [a caustic alk., 
See in dil NH,OH 
CORSE iota Sefote(oas | eich canon, | hscee CERO ERR ES 0.00673 hike Stitbeetees. 2... 2555 
3089 oc e Se ee 152-Zabeo spore 3xes |. 7835 30.18 co Cis 
Beh te ae 
in w. 
3090 
3091 
3092 | pa. yel. need...| ......... 206 or Me ee v.s.b. | s.h. dil] v. sl. s. eth.:i. 
3093 
3094 





For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
8094 Mii}, 3-Decadieme®. ...c0i5.4<] asibebleweleaecadndelelenw dora cthers Eee 138.25 
CHCH:CH2 
3095 | ‘‘Decalin”’. See Naphthalene, decahydro-*. 
3096 Decamethylene glycol.| See 1,10-Decanediol*. 
3097 Decanal*. See Capraldehyde. 
3098 Decanamide*. See Capramide. 
3099 Decane® baie krorevetiete ae M=COCANIC.yac.cw Acherdetehors errs CH3(CH2)sCHs 142.28 
3100 ——, l-amino-. See Decylamine*. 
3101 si-lodo=*i..0.. 58 prim-n-decyl iodide......... CH3(CHe)ol.....-. 268.19 
3102 Decanedioic acid*. See Sebacic acid. 
3103 1,10-Decanediol*...... decamethylene glycol........ vee 174.28 
3104 Decanenitrile*. See Caprinitrile. ‘ 
3105 Decanoic acid*. See Capric acid. 
3106 Decanoic anhydride*. | See Capric anhydride. 
3107 1-Decanol*........... n-decyl alcohol; nonylearbi- CH3(CH2)sCH20H] 158.28 
no 
3108 | ——, acetate....2...2--0-5- n-decyl acetate............. va 200.31 
3 
3109 | ——, nitrate............... n-decyl nitrate...........-. CH3(CH2)sONOz. .| 203.28 
3110 | —— nitrite...../..........| n-decyl nitrite.............. CH3(CH2)sO0NO...} 187.28 
SHO ea aD eee qoadoepic|b oebeeodd fos abcamsore Hospor (CH3(CH2)9]2SO«. .| 378.60 
3112 4-Decanol*..,........ hexylpropylearbinol; sec- CH3(CH2)2CH- 158.28 
decyl aleohol.............. OH(CH2)sCHs. 
3113 2-Decanone*.......... methyl octyl ketone......... CHsCOCsHi7..... 156.26 
3114 | 3-Decanone*.......... ethyl heptyl ketone......... yee 156.26 
CH: 
3115 4-Decanone*.......... hexyl propyl ketone......... CHa(CH)s CO- 156.26 
(CH2)5CH3 
3116 Decanoyl chloride*. See Capryl chloride. 
3117 1-Decene*............ m-decylene . os ss.vasqadees 980 CH2:CH(CH2)7- 140.26 
CHs3 
3118 Decine. See Decyne*. 
3119 | n-Decoic acid. See Capric acid. 
3120 n-Decyl1 alcohol. See 1-Decanol*. 
3121 sec-Decyl alcohol. See 4-Decanol*. 
3122 tert-Decyl alcohol. See 4-Heptanol, 4-propyl-*; 3-|Octanol, 3-ethyl-*. 
3128 n-Decyl aldehyde. See Capraldehyde. 
3124 n-Decylamide. See Capramide. 
3125 Decylamine*(n)....... l-aminodecane............. CH3(CH2)9NH2. ..| 157.29 
3126 n-Decylene. See 1-Decene*. 
n-Decy] esters. See under 1-Decanol. 
3127 | n-Decylic acid. See Capric acid. 
3128 n-Decylic amide. — See Capramide. 
3129 | n-Decylic anhydride. | See Capric anhydride. 
3130 | prim-n-Decy] iodide. See Decane, 1-iodo-*. 
3131 1-Decyne*............ 1-decine; n-octylacetylene....} CH:C(CH2)7CH3 .| 138.25 
3131H | 5-Decyne*............ 5-decine; dibutylacetylene. ..| CsHgC:C-CsHy ...| 138.25 
3132 Dehydroacetic acid.... S-postyl-Smeihyicd Abyran OCOCH(COCHs)- | 168.14 
jione ; L______— 
COCH:C(CHs) 
pe Sears 
3133 Dehydromucic acid. . .| 2,5-furandicarboxylic acid....| CsH20(COOH)2...| 156.09 
91841 === .dimethyl ester, jaacitteltuas eaewsceeas aseciesie ceiveor CsH20(COOCHs)2 | 184.14 
3135 | ——, tetrahydro-3, 4-di|hydroxy-. See Isosaccharic a|cid. 


*Name approved by the International Union of Chemistry. 
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Crystalline 
form, color Density 
No. | and index of g/ml 
refraction 
3094M} liq........... 0.75070 
3095 
3096 
3097 
3098 9 
3099 col. liq., 0.73014— 
1.41203 : 
3100 i 
3101 liq., 1.48269...} 1.2567— 
3102 5 
IGE) | Gee Are eee rect See 
3104 
3105 
3106 , 
3107 | col. vise. liq., | 0.8292— 
1.4368220 - 
SLOSME | Cole lig Hopah s,afabislessiscavexs 
SCCM Plidaces sc... 0.951 
3110 iT Se aA | coe ares 
CULES | abt rete hai leaat ls, Je 
3112 | thk. col. oil...| 0.826~° 
3113 |} liq. or need., 0.825 
1.42632 
3114 TC eee eran | coor aan 
3115 | col.liq....... 0.824- 
3116 ; 
3117 | col. liq., 0.763— 
1.438517 4 
3118 
3119 
3120 
3121 
3122 
3123 
3124 A 
3125 | col. liq. or 0.951— 
leaf. = 
3126 
3127 
3128 
3129 
3130 
3131 Cole Mae scien. 0.791 
3131 H] col. liq., 1.4311] 0.767325 
3132—-lprhomb, need. || t.j4...- + 
or pl. 
3133 1) ee Lal bo ke 
need. f. w. 
1349 |lneed: fawy-..:|) Pon qeresiae 
3135 





Melting 
point, °C 


17 


>320 
109-10 























= Solubility in grams per 100 ml of 
Boiling 
point, °C Water | Alcohol Ether, ete. 
LES=TOs allpevtctcs, Pulanreees ll ote heats eee 
174 i E) © eth. 
S21 ae eSpace sre sail caescntes face ee 
17911 Vasl.s. | s. i. eth. 
231 ih Ss. « eth. 
191.5; i. Ss. s. eth., bz 
12515 
MATH BE Fl) ceca Vetere Ul actecyaue dooce 
UTR) a Pe ean ee ea ar | PS ae iets 
210-1 i Si. pebelamesethe 8. cena 
211 i 3: s. eth. 
file 4 lstent Ss. s. eth. 
207 v. sl. s. | 2 oo eth. 
172 i 20 © eth. 
220.5 sl.s. s. s. eth. 
80-232 i. s. s. eth. 
78 825: 1. s. s. eth. 
11615 
270 16 s. h. s. eth. 
Reragiae at. MysCs | fej aimiiecocennstl Renae alee 
154-6! Heres Ss. s. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 














Mol. 
No. Name Synonyms Formula Wt. 
3136 Dehydromucy] chlorid/e 2,5-furandicarbony! chloride.| CsH2O(COCI)2....} 192.99 
3137 | | Delphinine? p95. s. occ) Come eee tee eee eee CssHazNOo....... 613.73 
3138 Derritolc is oid crest Meee rotaee setesceinaecte sip ete Co1H2206.......-- 370.39 
3139 Desoxalic acid......... 1,2-dihydroxy-1,1,2-ethane- (COOH)CH(OH)- | 194.10 
tricarboxylic acid C(OH)(COOH): 
3140 Desoxybenzoin........ a-phenylacetophenone; ben- | CeHsCH2COCeHs..| 196.24 
zyl pheny! ketone 
3141 , a,a’-benzalbis-. | See Benzamarone; Isobenzama}rone. 
3142 | Desoxymesity! oxide ..| 2-acetyl-1,3,3,4,4-penta- (OSENO Re aooods » 180.28 
methyleyclopentene 
3143 Dextrinw. ... caccsecre se starch gum; British gum; (CeHi00s)2.....--].. (162- 
amylin»gommelin . 14)z 
3144 | Dextronic acid. See D-Gluconic acid. 
3145 Dextrose. See D-Glucose. 
Di-. For dibromo, diethyl, e|tc. derivatives see the parent cjompounds (e.g., Ace|tic 
3146 Diacetamide sd veccmcclewisl) testes cesieestertetereisieterarsleveiels (CH3CO)oNH..... 101.10 
3147 , N-phenyl-. See Diacetanilide. 
3148 Diacetanilide......... N-phenyldiacetamide; N,N- | (CH3sCO)2NCeéHs..| 177.20 
diacetylaniline 
3149 | ——, p-ethoxy- N,N-diacety]-p-phenetidine.. . Pe NI 221.25 
OC2Hs 
3150 Diacetin. See Glycerol, diacetate. 
3151 | Diacetoacetic acid, ethyl 2-acetyl-3-oxobutano- | (CH3sCO)2CH- 172.18 
ethyl ester ate*; ethyl a-acetylaceto- COOC2Hs 
acetate 
3152 Diacetone alcohol. See 2-Pentanone, 4-hydroxy-4-| methyl-*. 
3153 | Diacetonealkamine, bjenzoylvinyl-. See 6-Eucai|ne. 
3154 | Diacetosuccinic acid, | diethyl 2,3-diacetylbutane- (CHsCOCHCOO- | 258.27 
diethyl ester dioate*; ethyl a,A-diacetyl- | C2Hs)e 
succinate 
3155 Diacetyl. See 2,3-Butanedione*. 
3156 Diacetyl dioxime. See Glyoxime, dimethyl-. 
3157 Diacetyl peroxide. See Acetyl peroxide. 
3158 | Dial. : See Barbituric acid, 5,5-dially|!-. 
3159 | Diallyl. See 1,5-Hexadiene*: 
3160 | Diallylamine.......... di-2-propenylamine*........ (CH2:CHCH2)2NH]} 97.16 
3161 Diallyl sulfide. See Allyl sulfide. 
3162 | Dialuramide. See Uramil. 
3163 | Dialuric acid.......... 5-hydroxybarbiturie acid; NHCONHCO- 144.09 
tartronylurea UL ____ 
CHOHCO 
SES 
Diamino-. See the parent |compounds (e.g., for diaminop}henol see Phenol, di|amino- ; 
3164 | Diamylamine......... di-n-amylamine............. (CHs(CH2)s4J2NH. .] 157.29 
3165 | Diamyl ketone. See 6-Hendecanone*. 
3166 Di-n-amy] sulfate. See Amyl sulfate. 
3167 | Diarsenic tetramethyl.| See Cacodyl. 
3168 1,2-Diazine. See Pyridazine. 
3169 1,3-Diazine. See Pyrimidine. 
3170 1,4-Diazine. See Pyrazine. 
3171 Diazoacetic acid, ethyles|ter. See under Acetic acid, diaz|o-. 
3172 Diazoaminobenzene* .| 1,3-diphenyltriazene*; ben- CeHsN :NNHCcHs | 197.23 
zenediazoanilide 
8173 oA suasomeric form) =e asevell cot meee el Bicilasistsinelcinesis ms CoHsN:NNHC¢Hs | 197.23 


*Name approved by the International Union of Chemistry. 
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No. 


3136 
3137 


3138 
3139 
3140 


3141 
3142 


3143 


3144 
3145 


3146 


3147 
3148 


3149 


3150 
3151 


3152 
3153 
3154 


3166 
3157 
3148 
3169 
3170 
3171 
3172 











Crystalline 
form, color Density Melting 
and index of g/ml point, °C 
refraction 
Vel plete lentes aisle 80 
THOMDy plese eeradoks:< 191 d. 
yelineed fet ee janes 0: 161 
me. al. 
Ud (eos teen lee ee ie Nh ts Acted 
WH pLreral le eee 60 (55-6) 
Loci Serer ates (lo eke CREEP lite aceon 
col. amor., 1.038422 | d. 
[a] gen. 
>+200°p 
Bet dibromo-; | Benzene, diet} hyl-). 
colsneeds | tasnterc nce 78 
f. eth. 
Cols ple fe lgri | Potan eels ce 37-8 
coléneed.” VHB yancaee 53 .5-54 
f. Igr. (55-56) 
col. liq., 110422 
1.46950!8-8 a 
1.089— 
25 
ey! OL SNL ae oes 2 RS 28 
LOU CES rs erat] eae tiene 20-2 
QS Dict scllimite se san 31-2 
es rhomb..... 1.209%* | 89-90 
Wine occ comes | Ieee Boon etd MGASS COR 
col tetramer se dln cases 214-5 d 








Solubility in grams per 100 ml of 





for diaminonaph|thalene see |Naphthalene|diamine). 


coMtliqhes.cs 


(1) golden-yel. 
leaf. or pr. 


Boiling 

point, “C Water | Alcohol | Ether, etc. 
ca. 245 St aie accor v. s. eth. 
ert a 0.00220 | 4,820 920 eth.; v. s 

chl. 

d. 50 Vv. 8. V.s sl. s. eth. 
322 sls. hy iles- s. eth. 
218-20 i "ere = 
Cee Ss. Te i. eth. 
223.5 Ss 8. s. eth., gr. 
14211 8 8. s. bz., lgr., tol. 
18212 0.25 V.s v. sl. s. eth. 
211sl.d. | sls V.s v. s. eth. 

gk: Pee, v.sl.s. | 8. s. eth.; 10 lgr. 
it Can Ce oes ae Vv. 8. vy. s. eth. 
rn: ie v.s v. s. eth. 
Saerstatat sv Plossyeytiexs 15 20 eth. 
Pe dll ania deac ereasalll cates Bebe 
HRS sl. s apni sohe giatdace Ssineapes 
202-3745 yv.sl.s.] v.s co eth. 
d. w. sl t s.h s. eth., bz. 

exp. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
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Mol. 
No. Name Synonyms Formula Wt. 
3174 | Diazoaminobenzene, 1,3-bis(p-nitropheny])tri- NOsCsHsNNN- 287.23 
4,4'-dinitro-* azene* HCgHsNO2 
3175 , 4-methyl-. See Triazene-1-phenyl-3-p-toly|I-. 
3176 1,1’-Diazoaminonaph- | 1,3-di-1-naphthyltriazene*. ..| CioH;N:NNH- 297.35 
thalene* 10H; 
3177 2,2'-Diazoaminonaph- | 1,3-di-2-naphthyltriazene*. ..| CioH>N:NNH- 297.35 
thalene* CyH; 
3178 Diazobenzene chloride], etc. See Benzenediazonium chloride*, etc. 
3179 Diazobenzene imide. See Benzene, triazo-. 
3180 Diazobenzene perbromlide. See Benzenediazonium trib|romide*. 
3181 Diazobenzolic acid. See Aniline, N-nitro-. 
3182 1,2-Diazole. See Pyrazole. 
3183 Diazomethane. See Methane, diazo-. 
3184 || Dibenzanthracene <. eal 5. Ads ee ee Cala: 5. sack ee 278.33 
185 Dibenzo-p-dithiin. See Thianthrene. 
186 | Dibenzofuran......... diphenylene oxide; biphen- CeHs0CeHs....... 168.18 
ylene oxide : UH 
3187 => B-AIMINOS 2. See ke eee Se CieH70-NH2......| 183.20 
3188 #1 ==, Z-bromo- 329.2 soe. es aa ee es es CisH7BrO. 22 ..2: 247.09 
3189 eae STN ETO. 5 st ee eae = bo ee ee. eNCi2H70....... 213.18 
3190 | 2-Dibenzofurancarbo- | ...............e.ce5-0-... CwH70-COOH....| 212.19 
xylic acid : 
3191 Dibenzo(a,7)phenanth|rene. See Picene. 
3192 Dibenzo-1,4-pyran. See Xanthene. 
3193 Dibenzopyrrole. See Carbazole. 
3194 | Dibenzothiophene-2,7|-diamine, 9-dioxide. See Be|nzidine sulfone. 
3195 Dibenzoyl. See Benzil. 
3196 | Dibenzyl. See Bibenzyl. 
Stolas|| Dibermzylaminete sel eo. eee cakes eee (CeHsCH»)sNH...| 197.27 
3198 | ——,, dibenzylthiolthionocar|bamate. See under Carbamic a cid, dibenzylthiolthio|no-. 
3199 | ——, N-phenyl-....... N,N-dibenzylaniline......... (CesHsCH2)2N- 273.36 
CsHs 
3200 | Dibenzyl disulfide. See Benzyl disulfide. 
Dibromo-. Seethe parent co|mpounds (e.g., for dibromoben|zene see Benzene, dilbromo-). 
3201 8-Dibromohydrin. See 1-Propanol, 2,3-dibromo-*. 
3202 | Dibutylamine*........ di-n-butylamine....... 22... (CsHo)oNH....... 129.24 
3203 | ——, N-phenyl-. See Aniline, N,N-dibutyl-. 
3204 | Di-n-butyl sulfate. See Butyl sulfate. 
3205 | Dichloramine(T)...... N,N-dichloro-p-toluene- CH3CsHsSO2NCle | 240.11 
sulfonamide 
Dichloro-. See the parent |compounds (e.g., for dichlorobe nzene see Benzene, di|chloro-). 
3206 e-Dichlorohydrin. See 2-Propanol, 1,3-dichloro-*. 
3207 8-Dichlorohydrin. See 1-Propanol, 2,3-dichloro-*. 
3208 Dichloronitrohydrin. See 2-Propanol, 1,3-dichloro-, |nitrate*. 
3209 Dicyan(o)diamide. See Guantdine, 1-cyano-. 
3210 Dicyan(o)diamidine. See Urea, guanyl-. 
s2H¥ || Dicyclohexylaniine® ?.-||| 2 opie =e 2e (CeHn)oNH...... 181.31 
3211M)|) Dicyelopentadiene= |..|.. fo ne SOELIS eo nee 132.20 
3212 Dicysteine. See l-Cystine. 
3213 Di-n-decyl sulfate. See 1-Decanol, sulfate. 
3214 Di-n-dodecyl sulfate. | See Dodecyl sulfate. 
3215 Diethanolamine...... diethylolamine; 2,2’-imino- HN(CH2CH20H)s | 105.14 























diethanol; 8,8’-dihydroxy- 
diethylamine; iminoethyl 
alcohol (incorrect) 


Diethyt. For diethyl derivlatives see the parent compound's (e.g., for diethylben|zene see 


*Name approved by the International Union of Chemistry. 


800 


ORGANIC COMPOUNDS (Continued) 























Crystalline 
form, color Density Melting Boiling 
No. and index of g/ml point, °C | point, °C 
refraction 
BLede Weyel. er. Fae fo Se he a 00) 5 233 Ose Wee ee 
(224-6) 
3175 
Bt TG Wyel. deat. ial. otigh ck). a032 eXDiieaiketetsoats:. 
lve jared needs f. |! ook... 156 sient sa sexe4- 
xylene 
3178 
3179 
3180 
3181 
3182 
3183 
3184,,]\or. tabfs bze of 5s... ses 26 lic Sieeers ie Sadiuts 4- 
or brnsh. 
need. f. ac. a. 
3185 
3186 | col. leaf. f.al., |} ......... 87 288 
bl. fluor. 
SiSivips| eed Heys Hers Saha ck oe wat 99299 5 te Wrsra eB ot 
3188 [en ee eee ee Se 110 22040 
OIS9sepivel need’... hae ae ds ISIS gee eee 
S190! faMorse. «as ceil Renee esis 246-1 a alt |ecderas ack 
3191 
3192 
3193 
3194 
3195 
3196 
3197 col. liq., 1.0262 —26 300 (268 
1.5743222 —7150) 
3198 ae 
3199 | need. or pr. 1.04436— | 71-2 >300 d. 
-al., ‘| (69.5) 
1.606478° 
3200 
3201 40 
3202 colifliq’s Sss5 6. ORY G1 == |) <eick eee 159-61 
3203 ‘ 
3204 
3205 | pa. yelsh.cr. | ......... S3,oiebons MEA - Ger - 
or powd. 
3206 
3207 
3208 
3209 
3210 
3211 COMMIGearkeen lt srihesceh “| eee Me oee 254-9745 
3211M} colver........ 0.97635 32.9 170 sl. d. 
3212 
3213 
3214 i= 
3215 | liq. or col. pr., 1.0966—- 28 268 


1.4776° 


Benzene, diethyl|-). For die|thyl esters o 





For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 











Water | Alcohol Ether, ete. 
ri v. sl. s. | s. eth. 
h. 

i 1 i. eth. ac. a., 
c. bz. 

i sl. s. y. s. eth.;s. bz. 

i, v.s.h. | v.s. eth. 

Ts s. h. s. eth. 

i sl. s. sl. s. eth.; s. h. 
glae. ac. a. 

Vesls) {ss he s. eth. 

i v.s vy. s. eth. 

i sl. s s. eth., bz. 

s v.s vy. s. eth. 

sl. s: s. s.- eth, bz, 
chl., CCl, ac. 
a. 

sl. s. Vv. s. © eth. “ 

Aetse: V.S vy. s. eth. + 

cy ) y. sl. s. eth. 


sl. s. bz. 


f organic ac|ids.see thle acids. 








3223 
3224 
3225 


3226 


3227 
3228 
3229 
3230 
3231 


3232 
3233 


3234 
3235 
3236 
3237 
3238 
3238M 
3239 


3240 
3240M 
3241 
3242 
3242H 
3242R 
3243 


3244 
3245 
3246 


3247 


3249 
3250 


3251 
3252 
3253 
3254 
3255 
3256 


PHYSICAL CONSTANTS OF 

















Mol. 
Name Synonyms Formula Wt. 

Diethylamiine* 7... 40. tices tee ee ee (C2Hs)eNH....... 73.14 

—, diethylthiolthionocarba]mate. See under Carbamic acild, diethylthiolthiono-. 

——,, hydrochloride......... diethylammonium chloride*..| (C2Hs)NH-HCl....| 109.60 

——, N-cyano-. See Cyanamide, diethyl-. 

——., 2,2’-diamino-. See Diethylenetriamine. 

——., 6, 6’-dihydroxy-. See Diethanolamine. 

——, 8, 8’-dihydroxy-N|-methyl-. See Ethanol, 2,2’-|methyliminodi-. 

——.,, N-formy]l-. See Formamide, N,N-diethyl-. 

——.,, B-hydroxy-. See Ethanol, 2-ethylamino-*. 

=, WVeTmethyl=—- es ee. en eee tenes (CoHs)2NCHs..... 87.16 

————» 1V-IitrO=-. eae diethylnitramine; nitric di- (C2Hs)2aNNOz..... 118.14 
ethylamide 

——., N-nitroso-....... diethylnitrosamine; nitrous (C2Hs)2NNO...... 102.14 
diethylamide 

, N-phenyl-. See Aniline, N,N-diethyl-. 

Diethylenediamine. See Piperazine. 

Diethylene dioxide. See p-Diozane. 

Diethylene disulfide. See p-Dithiane. 

Diethylene glycol... ..| 2,2’-cxydiethanol; 2,2/-di- O(CH2CH20H)>s...} 106.12 
hydroxyethyl] ether 

——,, diethyl ether. See Ether, bis (B-ethoxyethyl). 

eae CIOICA TES -<.< theists taste Mere irises st ere tees ECO OCs, 635 .00 

4)2' 
—,, distearate. c........4- glycosterinsseney aac eee (C17H3sCOOC2 639.03 
4)2 

——, monobuty]l ether. ..... 2-(8-butoxyethoxy)ethanol*; | CsH»0CH2CH- 162.23 
butyl ‘‘Carbitol” OCH2CH20H 

= MOnObUtY] ether/ace-sm| ima: eee nes aaa CsH90(CH2)20- 204. 26 

tate (CH2)200CCH3 

——,, monoethylether...... 2-(6-ethoxyethoxy)ethan- C2HsOCH2CH20- | 134.17 
ol*; ‘‘Carbitol’”’ CH2CH20H 

=, monoethy! ether.ace-mal eer eee ceeeiaa. anerene C2Hs0(CH2)20- 176.21 

tate (CH2)200CCH3 
——, monolaurate........6) “SGlaurin’y Sco a. needa coe CiHesCOOC2Hi— | 288.42 
; OC2:H.0H 

——, monomethy] ether.....] 2-(8-methoxyethoxy)ethan- | CH;0CH:CH»O- | 120.15 
ol*; methyl ‘‘Carbitol” CH2CH:0H 

Diethylene oxide 2-imi|noethyl alcohol. See 4-Mo rpholinéthanol. 

Diethylenetriamine. . .| 2,2/-diaminodiethylamine. ... (NH2C2H4)2NH...} 103.17 

Diethylenimide oxide. | See Morpholine. 

Diethyl ether. See Ethyl ether. 

Diethyl formal. See Methane, diethoxy-. 

Diethylolamine. See Diethanolamine. 

Dict pbeephoric diethyl hydrogen phosphate. .} PO(OC2Hs)20H...| 154.12 

ac 

Diethyl sulfate. See Ethyl sulfate. 

Diethyl sulfite. See Ethyl sulfite. 

Difurfurylamine...... a@,a’-di-2-furyldimethyl- (CsH30CH2)2NH, .| 177.20 
amine 

m-Digallic acid....... gallic acid 3-monogallate..... CH Ooseeeeeeee 322.22 

Diglycolamidic acid. See Acetic acid, iminodi-. 

Diglycolic acid........ oxydiethanoic acid*; oxydi- | O(CH2COOH)»....| 134.09 
acetic acid 

Diglycolide. See Glycolide. 

Diglycolyl diamide. See Glycine anhydride. 

Diguanide. See Biguanide. 


Di-n-hepty] sulfate. 
Di-n-hexadecyl sulfate 
Dihexy]. 


See Heptyl sulfate. 
- See Cetyl sulfate. 





See Dodecane*. 
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ORGANIC COMPOUNDS (Continued) 

















For explanations and abbreviations see beginning of table. 
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Crystalline Solubility i spertioomiee: 
< fone, aor mens Melting Boiling sioner abe hs 2) oak 
e: es atta 8/’ point, “C | point, °C Water | Alcohol Ether, ete. 
3216 col inflam. lig.,} .7108- | -50(-39) | 55.5 81.514 | 5. s. eth. 
e217 lias st 
3218 | leaf. f. et. al... 1.048—- 219-20 330 23225 sl.s.c. | i. eth. 
3219 
3219M 
3220 
3221 
3222 
3223 
ZZ Aum COl ia atn atid ling « As.c/a) he. tiereteoss oe 63-5 V. Ss. s. s. eth. 
oem BHC) oscteyerssatcienes shell eteichcisscie.s.<. |It cee RNA 206757 sl. s. c) oo eth. 
3226 | yel. liq., DOORS | 177 ~ © eth. 
thee 1.4386419.9 $ (175.4) 
3228 
3229 
3230 
3231 Colpliqu sh a... 11328: -10.45 244.5 8 8. s. eth. 
Bee 1.117720 (-6.5) (245-50) 
3233 | pa. yel. liq.... 0.9310~° Asem tae .ementyet. ane C) © eth. 
sible 
3234 Teas 0.9333- 94-5. aa es eae i i. eth. 
soll sible 
3235 | col. liq....... O.9558 > Vwsace se 231.2 Es v.s v.s. eth 
~ 3236 | col. liq....... O5085 Fe ol sceabes os 2457 || | anamdecclebetensl mea. ature 
3237 | col. liq... OrG02 = erase 201.9 < v.s s. eth. 
3238 | col. liq....... 1.009>° ee 218 ee oo ae ee 
2238M peor-colated 0.960- 17-18 >270 i s. s. eth. 
oily liq. 
3239 | col. lig., is 0354-0 eee 193.2 Oo a HERR aces ts AEE 
1.426427 < 
3240 4 
een col.-yel. liq... . 0.95865, resve RL NeTg 207.1 Cy 8. i. eth. 
241 
3242 
3242H 
3242 R 
3243 iG Reser meres Da ee etere. 203.3 eT Pet inte dt tee eee Oe 
3244 
3245 
See O MO ECOl MG cpyae oft act olewiecym. | Seteoe soins 102-31 tp anct.aae s. eth. 
3247 re Ss NSO Okanogan 268=70: diel Peetrecerrtal| sorgenres (lucene ey] °- AReeenee age 
al. “tw. 
3249 
3250 | rhomb. ce ea ae 148 d. 8 s s. eth. 
monocl. pr. 
(+1H.20)f. w. 





PHYSICAL CONSTANTS .OF 








3291 


3292 
3292M 
3293 


3295 
3296 


Mol. 
Name Synonyms Formula Wt. 





se 


Di-n-hexyl sulfate. See Heryl sulfate. : 
Dihydro-. See the parent c|ompounds (e.g., for dihydronap|hthalene see Naphth|alene, 
Dihydroxy-. See the paren|t compounds (e.g., for dihydrox|yanthraquinone, see 
Diimide, dinaphthyl-. | See Azonaphthalene. 








——., diphenyl-. See A zobenzene. 
——.,, dixenyl-. See Azobiphenyl. 
, ethylphenyl-. See Benzeneazoethane. 





——, methylphenyl-. See Benzeneazomethane. 
, a-naphthyl- §-na|phthyl-. See 1,2’-Azonaphth|thalene. 

















Diisoamylamine...... bis (y-methylbutyl)amine* ... beak Genel 157.29 

Diisoamy] sulfate. See Isoamyl sulfate. 

Diisoamy] sulfide. See Isoamyl sulfide. 

Diisobutylamine...... bis(8-methylpropyl)amine* ..| [(CHs)2CHCH2]- | 129.24 

Diisobutylene.joee 5 Ao ease wscnrgciawnicls oc ofarcisiowae (aus 112.21 

3)3 

Diisobutyl sulfate. See Isobutyl sulfate. 

Diisocrotyl. See 2,4-Heradiene, 2,5-dimethy|I-*. 

Diisopropylamine*s (4), oS-s ew siecle ee ok... tee {(CH3)2CH]oNH...}| 101.19 

——., N-nitroso-....... diisopropylnitrosamine; ni- | [(CH3)2>CH]2NNO | 130.19 
trous diisopropylamide 

Diketone, dimethyl. See 2,3-Butanedione*. 

, diphenyl. See Benzil. 

ea, y-Dilaurin. See Glycerol, 1,3-dilaurate. 

Dimethyl. For dimethyl djerivatives see the parent compo|unds (e.g., for dimet|hyl- 

Dimethylamine*®..... .cPeh 2... Pe bccesesescuerich oc ages (CHs)eNH........ 45.08 

——., dimethylthiolthionocarb]amate. See under Carbamic aci|d, dimethylthiolthiono|-. 

——.,, hydrochloride......... dimethylammonium chloride*} (CH3)2NH-HCl...} 81.55 

——., a,a’-dicyano-. See Acetonitrile, iminodi-. 

——., a, a’-di-2-furyl-. | See Difurfurylamine. 

——.,, N-nitro-......... dimethylnitramine; nitric (CHs)2NNOz......| 90.08 
dimethylamide 

——,, N-nitroso-....... dimethylnitrosamine; nitrous | (CH3)2NNO...... 74.08 
dimethylamide 

Dimethylarsenic mono|chloride. See Cacodyl chlorid|e. 

Dimethylenimine. See Ethylenimine. 

a,a-Dimethylpropyl. See teri-Butyl. 

Dimethyl sulfate. See Methyl sulfate. 

Dimethyl sulfite. See Methyl sulfite. 

1,2,7,8-Dinaphthanthr|acene. See Dibenzanthracene. 

e-Dinaphthol. See 4,4’-Bi-1-naphthol. 

Dinaphthyl. See Binaphthyl. 

Di-2-naphthylamine*.| ............... PEA Bats 9 CwH7NHCwH7.. .| 269.33 

Dinicotinic acid....... 3,5-pyridinedicarboxylic acid*| CsHsN(COOH)e2...} 167.12 

Dinitro-. See the parent co|mpounds (e.g., for dinitrobenze|ne see Benzene, dinitr o-). 

Di-n-nonyl sulfate. See Nonyl sulfate, 

Dioctadecylamine*t (mel... ;,....S: seecc secs bane ck {CH3(CH2)i7J2NH..| 521.98 

Di-n-octadecyl sulfate.| See Octadecyl sulfate. 

Di-n-octyl sulfate. See Octyl sulfate. 

Dionin. See Morphine, ethyl-, hydrochlo|ride. 

m-Dioxane 23052665 be 1,3-dioxane; itrimethylene |OCH20CH2CH2CHe2| 88.10 

(eon se Soe Sr 


glycol methylene ether; tri- 
methylene methylene di- 
i ij oxide 
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ORGANIC COMPOUNDS (Continued) 





Crystalline 
form, color 
No. | and index of 
refraction 
8257 
dihydro-.) 
Anthraquinone, 
3258 
3259 
3260 
3261 
3262 
3263 
3264 | col. liq., 
1.4228921 
3265 
3266 
3267 | col. liq., 
1.40934 
3268 | col. liq....... 
3269 
3270 
BP4Ay |) CORNC IS take 
3272 | er. f. eth. 
3273 
3274 
3275 
3276 | col. liq. or 
gas, liq. 
1.350%" 
8277 
3278 | need. f.al..... 
3279 
3280 
Se Mau scoiaricrs ote arsies i 
3282 | yel. oily liq., 
1.4374318 
3283 
3284 
3284M 
3285 
3286 
3287 
3288 
3289 
3290 | leaf. f.bz..... 
3291 CEaciletateteeasi es 
3292 
3292M] col. cr........ 
3293 
3294 
3295 
3296 col. liq., 
1.4165: 


Solubility in grams per 100 ml of 




















Density Melting Boiling 
g/ml point, “C | point, °C Water | Alcohol } ther, etc. 

dihydrory-; f\or dihydroxy|naphthalene |see Naph|thalenedi|ol.) 

0.7672 | -44 190 (185-8) ee s. 2 eth. 

i. 

0.7450 ser bee 139-40 Vs skis. juss s. eth. 
DVIS). ean aetracs LOR 6ar y) || peewee Merce scone 
Ti en EERE 83-4 al.'s: 4Pal RR \hobct dod ccoese 
Deletie-siaas 46 194.5 v.sl.s. | v.s. s. eth., bz 


0.6804— 
4 


-96.0 


171 


171 


323 


73 .5-74.5 


7.4 Vv. S. 
sapgocos8 5 36925 
187 Ss. 
152-3 s 

471 i. 

d. vy. sl. s. 
OOHARR Rae i. 
105755 ~ 


Ss. 


Vv. 8. 


benzoic acid see |Benzoic acid,|dimethyl-).F|or dimethyl Jesters of o|rganic ac|ids see the acids. 


s. eth. 


i, eth.; 25.16” 
chl. 


s. eth. 


s. eth. 


sl. s. eth. 


x eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 


3297 


3208 
3299 
3300 
3301 


3302 
3303 
3304 


3305 
3306 
3307 
3308 
3309 
3310 
3311 
3312 
3313 
3314 
3315 


3316 





3317 


3318 
3319 
3320 
3321 
3322 
3322M 
3323 
3324 


3325 


Name 


p-Dioxane 


2,5-p-Dioxanedione. 

2,5-p-Dioxanedione, 3, 

Dioxindole. 

1,3-Dioxolane, 2- 
methyl- 


a, y-Dipalmitin. 
Dipentene. 
Diphenic acid 


——,, dimethyl ester 

——,, diphenyl ester... ..... 

——,, 4,4',5,5’,6,6’-hex 

——., 3-nitro- 
(COOH=1) 

——,, 4-nitro- 


——,, 5-nitro-......... 
biphenic anhydride... 
Diphenimide 
Diphenine. 

Diphenoquinone, 3,3’,5 
Diphenoyl chloride... . 


Diphenyl. 
Diphenyl-. For diphenyl d 





Diphenylamine* 


——,, N-acetyl-. 
——., o-amino-. 
——,, p-amino-. 
——, N-benzyl-....... 
——,, p,p’-bisdi- 
methylamino- 


——,, N-chloroformyl-. 
——, 4,4’-diamino-.... 


——,, 2,4’-dinitro-*.... 
——,, 4,4’-dinitro-*.... 
——, N-ethyl- 
——., N-formyl-. 


——, hydroxy-. See Phen 
——, N-methyl- 


——, p-nitro-.... 
——, N-nitroso-... 


——, p-nitroso-. . 


Synonyms 


1,4-dioxane; diethylene di- 
oxide; glycol ethylene ether 


See Glycolide. 
6-dimethyl-. See Lactide. 
See Oxindole, 3-hydrozy-. 
ethylene ethylidene ether; 
glycol ethylidene diether. . . 


See Glycerol, 1,3-dipalmitate. 
See dl-Limonene. 
2,2’-biphenyldicarboxylic 
acid; o0,0’-bibenzoic acid; 
1,10-diphenic acid 
methyl! diphenate 
ethyl diphenate 
ahydroxy-, dilactone. See Hl 
o-nitrodiphenic acid 





m-nitrodiphenic acid 


p-nitrodiphenic acid......... 


See Hydrazobenzene, 4,4’-diam 
,5’-tetramethoxy-. See ( 
2,2’-biphenyldicarbonyl 
chloride 
See Biphenyl. 
erivatives see the parent compo 


N-phenylaniline; anilino- 
benzene 


See Acetamide, N, N-diphenyl 
See o-Phenylenediamine, N-ph 
See p-Phenylenediamine, N-ph 
N,N-diphenylbenzylamine. . . 


leuco base of Bindschedler 
green; tetramethyl-4,4’-di- 
aminodiphenylamine 

See Carbamyl chloride, dipheny 
p,p’-iminodianiline. ......... 


See Formamide, N, N-dipheny|l- 


ol, anilino-. 


diphenylnitrosamine; nitrous 
diphenylamide 
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Mol. 
Formula Wt. 
OCH2CH20CH2CH2} 88.10 
SS=S===a=—_—_s 
OCH(CHs)- 88.10 
ees 
OCH2CHe 
————s 
(COOH) CsHu- 242.22 
CeHsCOOH 
(CeHsCOOCHs)2. .} 270.27 
(CeHsCOOCoHs)2..} 298.33 
lagic acid. 
COOHC6H3NO2Ce-| 287.22 
HsiCOOH 
COOHCsH3NO> | 287.22 
CeHsCOOH 
COOHCsH3sNO2 | 287.22 
CsHsCOOH 
(CeHsCO)20...... 224.20 
_(CeHsCO)2NH. = ailleceomeren 
ino-. 
erulignone. 
(CeHsCOCl)e..... 279.12 


unds (e.g., for diphe|nylmeth 


(CeHs)oNH....... 169.22 
lentes 
enyl-. 
CeHsCH2N(CeHs)2 | 259.34 
NH[CeH4N (CHs)2]2| 255.35 
L-. 
NH2CeHsNHCe- 199.25 
HiNHe2 
NOsCsHsNHCe- 259.22 
HiNOz 
NO2CsHsNHCc- 259.22 
HaNO2 
| (@cHs)2NC2Hs....] 197.27 
(CeHs)2NCHs..... 183.24 
NOsCsHsNHCcoHs.| 214.22 
(CeHs)2NNO..... 198.22 
NOCsHsNHCeHs. .| 198.22 


ORGANIC COMPOUNDS (Continued) 















No. 





3297 


3298 
3299 
3300 
3301 


3302 
3303 
3304 


3305 
3306 
3307 
3308 


3309 
3310 
3311 
3312 
3313 
3314 
» 3315 


3316 


3317 


3318 
3319 
3320 
3321 


3322 
3322M 
3323 
3324 
3325 
3326 
3327 
3328 
3329 


3330 
3331 


3332 


Crystalline 
form, color 
and index of 
refraction 







Density 
g/ml 





col. liq., 1.4222] 1.0353~ 


f. w. 


er a e i rs 


ane see Methane}, diphenyl-.) 


col. monocl. 


1.15922 
leaf. ‘ 


eee eeeees 


see eeeeee 


see eeeee 
sete e eee 


ten weeees 


wate w wees 


yel. need...... 

yel. monocl. 
pl. f. Igr. 

grn. pl. f. al. 
or bz. 


(1.030342") 














Melting 
point, °C 


Boiling 
point, °C 





11.7 (9-13); 101.5 


74 
42 


248-50 d. 
268 
214-6 


219 
217.5(219) 


94 (97) 


95 (88.5) 
119 


158 
222 (156-7) 
216 (214.5) 


For explanations and abbreviations see beginning of table. 
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Water 


Solubility in grams per 100 ml of 


Alcohol 





Ether, ete. 


o eth., most 
org. liq. 


s. eth., most 
org. solv. 


sl. s. eth. 
i. eth.; s. chl. 


sl.s. eth.;s.bz. 


y. s. eth.; 57.5 
me. al.;s. bz., 
Igr. 


vy. s. eth. 


s. eth. 


s. eth. 

s. acet., chl., 
pyr. 

5.66” acet.; s. 


glac. ac. a.; 
sl. s. bz. 


s. eth. 


PHYSICAL CONSTANTS OF 
ee ee 





























No. Name Synonyms Formula 
3332M| Diphenylamine, 2,2’,4,| ..0......0..0.cccceucceeee (CcHsBra)2NH.... 
4’-tetrabromo- 
3333 , thio-. See Phenothiazine. 
3334 Diphenyl carbonate. See Carbonic acid, diphenyl est|er. 
3335 Diphenylene ketone oxlide. See Yanthone. 
3336 Diphenylene oxide. See Dibenzofuran. 
3337 Diphenylenimine. See Carbazole. 
3338 Diphenyline. See 2,4’-Biphenyldiamine. 
3339 | Diphosgene........... trichloromethyl chlorofor- CICOOCCIs....... 
mate; superpalite; per- 
chloromethyl formate 
3340 | Dipicolinic acid....... 2,6-pyridinedicarboxylic CsHsN(COOH)2- 
acid*; a@,a’-dipicolinic 13H20 
acid 
3341 Diplumbane, hexaethy|I-. See Lead, hexaethyldi-. 
3342 Diplumbic hexaethyl. | See Lead, hexaethyldi-. 
3343 Dipropargyl. See 1,5-Heradiyne*. 
3344 Di-2-propenylamine*. | See Diallylamine. 
3345 | Dipropylamine*....... di-n-propylamine........... (CHsCH2CH2)2NH 
3346 | ——, N-nitroso-....... dipropylnitrosamine; nitrous | (CHsCH2CH»)2- 
dipropylamide NNO 
3347 Dipropylene. See 2,4-Hexadiene*. 
3348 Di-n-propy] sulfate. See Propyl sulfate. 
3349 Dipyridine. See Nicotyrine. 
3350 Dipyridyl. See Bipyridyl. 
3351 5,10-Dipyrrolo[1,2-a,1,|2-d] pyrazinedione. See P|yrocoll, 
3353 Diquinolyl. See Biquinoline. 
3354 a, y-Distearin. See Glycerol, 1,3-distearate. 
3355 | Disulfide, bis(dibutyl- | tetrabutylthiuram disulfide. . [(CsH9)2NCS]o80. . . 
thiocarbamy]) 
3356 | ——, bis(diethylthio- | tetraethylthiuram disulfide. . . [(C2Hs)2NCS]o82. . . 
carbamyl) : 
3357 | ——, bis(dimethyl- tetramethylthiuram disulfide.) [(CHs)2NCS]8». . . 
thiocarbamy]) 
3358 | ——, bis(ethylmethyl- | diethyldimethylthiuram di- {((CH3) CoHsNCS}o- 
_thiocarbamy]) sulfide Se 
3359 | ——, bis(1-piperidyl-| | dicyclopentamethylenethi- (CsHioNCS8)28o. . . . 
thiocarbony]l) uram disulfide 
3360 | ——, bie(tetrabenzyl- | tetrabenzylthiuram disulfide. . [(CeHsCH2)2NCS}o- 
tniocarbamy]) Se 
3361 ——., diacetyl. See Acetyl disulfide. 
3362 | ——, 2,2’-dibenzothiazlyl. See Benzothiazole, 2,2'-dithi|obis-(8 =1). 
3363 ——., dibenzoyl. See Benzoyl disulfide. 
3364 | ——, diethyl. See Hthyl disulfide. 
3365 ——.,, diisoamyl. See Isoamyl disulfide. 
3366 ——.,, dimethyl. See Methyl disulfide. 
3367 | ——, diphenyl. See Phenyl disulfide. 
3368 ——., diphenylene. See Thianthrene. 
3369 Ditaine. See Echitamine. 
3370 | Ditan. See Methane, diphenyl-. 
3371 ——, a-methyl-. See Ethane, 1,1-diphenyl-. 
3372 Di-n-tetradecyl sulfate}. See Tetradecyl sulfate. 
3373 | p-Dithiane............ 1,4-dithiane; diethylene di- | SCH:CH.SCH.- 
eae, tetrahydro-p-di- CH 
thiin 
8374 1,3,5-Dithiazine, 5,6-di hydro-2,4,6-trimethyl-.| See Thialdine. 
3375 a, a-Dithienyl. See 2,2’-Bithiophene. 
3376 | p-Dithiin, tetrahydro-|. See Di-p-thiane. 
3377 Ditolan azotide. See Amaron. 
3378 | Di-o-tolylamine.......) 0.000... ..cc cc ceccceecceee (CHsCeHa)oNH. .. 
3379) Diem Stolylamine....choee oon dee (CH3Cc6H4)2NH. . . 
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Mol. 
Wt. 





484.85 


197.85 


194.14 


101. 


130.19 


408 . 
296. 
240. 
268. 


52 
41 


320.54 


544.78 


120.22 


197.27 
197.27 





ORGANIC COMPOUNDS (Continued) 






































Crystalline ‘ Solubility in grams per 100 ml ef 
fe fom er Density Melting Boiling had R 
ch ost cbse g/ml point, °C | point, °C Water | Aleohol | Ether, etc. 
3332M| need., silky | ......... D844 co cnn | teeter ae i. Ast h oats: See 
luster or pr. 
3333 
3334 
3335 
3336 
3337 
3338 E 
3339 Golsligny. oss. 1.653 -57 127.5 i Vass v. s. eth. 
3340 oft poet) ae etapa anhs226)d)|eeeene re. Vo.8L.83) {| VesSaes MESS 2. eee 
He 
f. w. 
3341 
3342 
3343 
3344 43 
3345 Sees 0.7384—- -39.6 110.7 Ss. s. o eth. 
(4045519-5 
3346 || yell. liqns... 2 0.910= hes 205 v. sl. s..]| © eth. 
3347 
3348 
3349 
3350 
3351 
3353 
3354 : 
SIH MEV CL AOra iC crash skis leans ee oS 1. sl. s. s. eth. 
SEH || SARC Taoeee) cucamooes 70 Metab RE i. sl. s. ae eth.; s. 
chl. 
3357 | yel. cr....... 1.297 Te On  aovaee i. sls. | sl s. eth; s. 
s (141-5) ; chl. 
BonSiealiiyvelsebiee tA aks nt TOT TUS ON i. sl. s. ae eth.; s. 
chl. 
Sab Oey pyelkerit wanes eet ce 129-302 PUNE. J i. sl. s. aor eth.; s. 
chi. 
SIGUE Ty eleror Mine Areal ea. siete. 132-3 Ad eee i. sl. s. ile eth.; s. 
chl. 
3361 
3362 
3363 
3364 
3365 
3366 
3367 
3368 
3369 
3370 
3371 
3372 
3373 | wh. son Rthate vaya tole 112, subl. | 200 v. sl. s. | 8. h. s. eth., CSe 
pr. f. eth. 





For explanations and abbreviations see beginning of table. 
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3390 
3391 
3392 
3393 
3394 
3395 
3396 
3397 
3398 


3398M 
3399 
3400 


3401 
3402 


3402M 
3402T 





3403 
3403M 
3404 


3405 
3406 


3407 


3408 


3409 
3410 


3411 
3412 


3412M 


Name 


Di-p-tolylamine.,..... 


Diurea. 
Divinyl. 
Docosane* (n) ........ 


Docosanoic acid*. 
cis-13-Docosenoic acid 
trans-13-Docosenoic a 
n-Docosoic acid. 
13-Docosynoic acid*. 
Dodecanal*. 
Dodecane*............ 


——, l-amino-. 

——, 1-bromo-*....... 
Dodecanenitrile*. 
Dodecanoic acid*. 
1-Dodecanol*......... 
6-Dodecanol*......... 
Dodecanoyl1 chloride*. 
1-Dodecene*.......... 


Dodecine. 
n-Dodecyl] alcohol. 
Dodecylamine* (n).... 


a-Dodecylene*. 
Dodecyl sulfate....... 


2-Dodecyne*.......... 
6-Dodecyne*.......... 
Dotriacontane*,...... 
1-Dotriacontanol*,.,.. 
Duboisine. 


Dulcin. 
Dulcitol 


Durene ve sierecne'o 510.835 ce 


Durylic acid. ......... 


Ecgonidine. 
Ecgonine, benzoyl-.... 





, benzoylmethyl-. 
I-Ecgonine............ 


——,, cinnamate methy] ester. 











PHYSICAL CONSTANTS OF 
a 


Synonyms 


See p-Urazine. 
See 1,2-Butadiene*. 


See Behenic acid. 
*, See Hrucic acid. 
cid*. See Brassidic acid. 
See Behenic acid. 
See Behenolic acid. 
See Lauraldehyde. 
n-dodecane; bihexyl; dihexyl. 


See Dodecylamine*. 

dodecyl bromide; lauryl 
bromide 

See Lauronitrile. 

See Lauric acid. 

n-dodecyl alcohol; lauryl 
alcohol 

amylhexylearbinol.......... 


See Lauroyl chloride. 
a-dodecylene............... 


See Dodecyne*. 

See 1-Dodecanol*. 

pri-n-dodecylamine; 1-am- 
inododecane 

See 1-Dodecene*. 

di-n-dodecyl sulfate......... 


decylmethylacetylene........ 


6-dodecine; di-n-amylacet- 
ylene 
n-dotriacontane............ 


See Hyoscyamine. 

See Urea, p-phenetyl-. 
1,2,3,4,5,6-hexanehexol* 
(one form); dulcite; me- 
lampyrin 

1,2,4,5-tetramethylbenzene.. . 


2,4,5-trimethylbenzoic acid; 
cumylic acid ; 
See dl-Anhydroecgonine. 


See Cocaine. 
tropinecarboxylic acid....... 


See l-Cocaine, cinnamoyl-. 
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Formula 


(CH3Ce6H,)2NH. . . 


CH3(CH2)a0CHs.. . 


CH3(CH2)10CHs.. . 


CH3(CHe)10CH2Br 


CH3(CH2)10H... . 


CH3(CH2)4CHOH- 
(CH2)sCHs 





CH3(CH2)11NHz.. . 


(CHs(CH2)11]2S0... 
CH3C: C(CHe)s- 
CHs 
CsHuC:C-CsHu: . . 
CH3(CHz)s0CHs.. } 
n-Ca2HesOH...... 


(CH3)sCeH2COOH 
CisHisNO«-4H20. . 


CoHisNOs-H20... . 


Mol. 
Wt. 





197.27 


310.59 


170.33 


249.24 


186.33 


186.33 


168.31 


185.35 


434.71 
166.30 
366.30 
450.85 
466.85 


182.17 


134.21 


164.20 


361.39 


203.24 


ORGANIC COMPOUNDS (Continued) 








Crystalline 


Solubihty i 100 ml of 
form, color Density Melting Boiling ead gene ee aie 


























No. pee be g/ral point, “C | point, °C Water | Alcohol Ether, etc. 
3380 tel rey Ber Tat statets 79 330.5 Vislise Peart ts |waeen ts. eee 
. pet. eth. 
3381 
3382 ry 
$388" Wnersf, aliens... 0.778— 44.4 317.4 478 v.s. eth. 
3384 Sree 
3385 
3386 
3387 
3388 
3389 ‘ 
3390 | col. liq....... 0.766—; | -12 214.5; le v.38. v. s. eth. 
0 rei! ee 
3391 | _ -aibiee ; 
RUG ODI Liq amet nando th eevee aie x oe DRM 175-80 i s. s. eth. 
3393 
3394 : ‘, 
3395 leaf. f. dil. al.. 0.8309—- 22.6 (24) 255 i Se s. eth. 
DOD OMM IRCE ASV arch arate eee eA csr 30 1198 he Hi Beery 8. s. eth. 
3397 j i 
8898 |icol. lig....... 0.7732—; -31.5 213-5 i. Vv. 8. v. s. eth. 
0.762 
3398M S 
3399 
BA00 wa cols crsccu seclites eee 27-8 259.1; sl. s. Ss s. eth. 
93 .52 
3401 
SAO2 ML Ber cteveretverseris =|) vaciebins aists 4BIASSI aN GRMN A. | reac || Graeais Women cto ea, 
2402M] liq........... 0.792 | -9 LOSI ON) | Reece ilies) | eet ae ee 
3402 T ene O86. | eer 100"; i. s. s. eth. 
1. 115 
3403 er. pl. f. eth. ..| 0.77579-4 (4-570) RSTO} a. v. sl. s.| 3. h. eth. h. 
Cc. ac. a. 
SILOS MI Se asta oe toe oe etek Tl lhecarecarte Scarred tall Recacecoe spa Caeciesise ictal isvcheice ata Gis ieee aes 
3404 
3405 rf 
3406 | col. monocl. 1.466—- 188 2958.5 3.215 0.07345) y. sl. s. eth. 
pr. 
3407 | col. monocl. liq. _,, | 80 (78-9) | 198-5 subl.} i. 8. s. eth., bz.; v. 
leaf., B 1.615 0.838 8. aC. 2. 
3408 | col. need. f. bz.) ......... T490C5°) So ean Va Slo Sines: vy. s. eth.; s. bz. 
3409 y 
3410 | lust. need. f.w.) ......... 9022 -fanh:5|\Faaenen 4. sl. s. ¢.,| 8. i. eth.; s. dil. 
af 193-5 s. h. a., alk. 
11 
3412 | col. monoel. 1.3702; 198 anhsed eee eee 21.717 | 1.5 v. sl. s. eth. 
pr. f. al. ; a 205 
3412M act 




















SS ee ee ee ee 
For explanations and abbreviations see beginning of table. 
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No. Name Synonyms Formula 
3413 | ||}-Eesoninethydro5 ge lee eek eee CoHisNOs3-HCl. ... 
chloride 
3414 | Echitamine........... ditaing. soaece niaiakeewees C22HosN204-4H20.. 
3415 Echitin@e: Boe trns oc cer meee he ee ee CseH5202.......-. 
3416 Eglantine. See a-Toluic acid, isobutyl este|r. 
3417 Bicosane®: Hoare w.cccee M-C1GOBADIO) Mein xc cnBi eae CH3(CHe)isCHs.. . 
3418 Eicosanoic acid*.......| See Arachidic acid. 
3419 1-Eicosanol*.......... pri-n-eicosyl alcohol; arachic | CHs(CH2)isCHs- 
alcohol OH 
3420 | n-Eicosoic acid. See Arachidic acid. 
3421 pri-n-Eicosyl alcohol. | See 1-Eicosanol*. 
3422 Eikonogen. See 2-Naphthol-6-sulfonic acid], 1-amino-, sodium s 
3423 Elaidic acid........... trans-9-octadecenoic acid*....| CsHi7CH: 
CH(CH2);COOH 
3424 | ——, dibromide............ pane eet acid (one | CivHasBroCOOH. . 
orm 
3425: > | ethylester eek aeee cae eee eee 2 ome Ci7HssCOOC2Hs.. . 
S226 9) —emethyl ester sass eee mets aed aoe PI ee Ci7H3ssCOOCHs. . . 
3427 BaBlaterity co gntc een ee ete ace CooH2s05......... 
3428 Eleomargaric acid..... 9,13-octadecadienoic acid* | Ci7HsiCOOH..... 
3429 a-Eleostearic acid..... ct 11.13-octadecatrienoic Ci7HesCOOH..... 
acid(?) 
3430 B-Eleostearic acid..... Paes coedbetamncte Ci7H2sCOOH.,..... 
acid(? 
3431 Ellagic acid........... 4,4’.5,5’,6,6’-hexahydroxy- CisH60s-2H20... 
diphenie acid dilactone 
S432 Roll EMO tM (1); tec ye ao cicyc. soe ee eee cece CosHsoN2Ou... 2... 
3433 male, ny crochloride) (a) vere meee see eee eee ate 
7H 
3484 | Emodin............... 1,3,8-trihydroxy-6-methyl- CH3C4Hs02(OH)s 
anthraquinone; rheum 
emodin; frangula emodin 
3435 | Enanthaldehyde...... heptanal*; enanthal; heptyl | CHs(CHs)sCHO... 
aldehyde; enanthole; n- 
heptaldehyde 
3436 | ——, oxime................ heptanal oxime*; enanthal- CH3(CH2)5- 
doxime; n-heptaldoxime CH:NOH 
34387 | Enanthic acid........ heptanoic acid*; enanthylic | CH3(CH»2)sCOOH. 
acid; oenanthic acid; n- 
heptoie acid; n-heptylic acid 
3438 | ——, ethyl ester............] ethyl heptanoate*........... CH3(CH2)5- 
COOC2H; 
3439 | ——,, heptyl ester...........] n-heptyl n-heptylate........ CH3(CH2)5- 
COOC7His 
3440 | ——, methyl ester methyl heptanoate*......... CH3(CH2)5- 
COOCH; 
3441 | ——, p-phenylphenacylester | ..............0.....--...- CH3(CH2)sCOO- 
: of CH2COCsHiCeHs 
3442") ||=——-piperaziniumtsalteseetel) ee |. cee oe ee CaHioNe-2CeHis- 
COOH 
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Mol. 
Wt. 





221.68 
456.53 
468.74 


282.54 
298.54 


alt. 

282.46 
442.29 
310.5% 
296.48 
348.43 
280.44 
278.42 
278.42 
338 .22 
480.63 
679.67 
270.28 


114,18 


129.20 


130.18 


158.24 
228.37 
144.21 
324.40 
346.50 


ORGANIC COMPOUNDS (Continued) 


No. 





3413 


3414 


3415 
3416 


3437 


3438 
3439 
3440 
3441 
3442 





Crystalline 
form, color Density 
and index of g/ml 
refraction 
rhomb. or 
tricl. tab., 
[a]-57 °p 
col. er., 
la]-28.8°15 


cr., 1.434429, 0.778 


wh. waxy mass. 


col. leaf. f. al. . 





leaf. or need. 
f, al. 
pl. or need. 


Meed., fo: M' West acistsscseceiets 
or -red 
monocl., 
need.f. ac. a. 
col. liq., 1.4131] 0. 850=" 





large pl. f. 0.8583—; 
al., 1.42183 ee 
0.8345 
col. oily lig ts 0. ona 
1.42162! 
col. liq., 0.8685—— 
1.4129620 
cole liqhwaaaee 0 865- 
liq., 1.4114... 0.881~ 
WHS. Cr eet ait |iead aces cone 

















Melting Boiling 
point, °C | point, °C 
24 6ihevtin ligase... 
206; daerenk |P eases tc 
LO gewe A) £8.08 be 
38 20515 
71 2208 
51.5 (44-5)} 283100 
2nd waa lebies<b 
Aeveia tients 217-8 5% 
ay braid viele 213.5% 
195 (216) aa liaeencniee ts 
AS » abet widdiliucstinecwan 2, 
48-9 235! sl. d 
Pe ee ee ee ae 
( Ua Pe SH rR Be 
68574) en ease aise 
235-55) Fi yes ectese 
253 (250) | subl. 

—45 155 

55.5 195 

-10 223.5 
(108-1109) 

ae ape 188 

Re ee 273-4754 
(137-40!) 
Brereteisiorciets 172.1 
(174-6) 
O2iuee ae Bl cea ee 
56> alleen tt: 





For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 





Water 


sl. s. 


v.sl.s. 


0.24115 














Alcohol Ether, ete. 

sles34 chilenee Tt... LEAS: 

v.s sl. s. eth., bz.; 
s. chl. 

0.0645 | sl.s. eth.; v. gs. 

80% chl. 

PP cots © eth. 

y.sl.s. | s. h. bz. 

s. s. eth., bz., chl. 

Te s. eth. 

S. s. eth. 

s. s. eth. 

s. sl. s. eth., bz.; 
s. chl. 

s. s. eth. 

8. vy. s. eth., CS2; 
s. h. ac. a. 

sl. s s. warm glac. 
ac. a. 

sl. s i. eth. 

v.8 
aie ‘fr * get 

s. i. eth. 

Ss 8. glac. ac. a.; 


i, amyl al., alk. 
sols, 
«© eth. ° 


s. eth. 


s. eth. 


© eth. 
s. eth. 


PHYSICAL CONSTANTS OF 











Mel. 
No. Name Synonyms Formula Wt. 
3443 Enanthic anhydride. ..| heptanoic anhydride*....... {CH3(CH2)sCO}20.| 242.35 
3444 | Enanthole. See Hnanthaldehyde. 
3445 Enanthone. See 7-Tridecanone*. 
3446 Enanthylic acid. See Enanthic acid. 
3447 Enanthylidene. See 1-Heptyne*. 
3448 | Enneamethylene glycojl. See 1,9-Nonanediol*. 
3449 BGI S25 Wee oho ors vis setane 2,4,5,7-tetrabromofluorescein | CooHgBruOs....... 647.93 
3450 ——, (dye) ..........0005- alkali salt of eosin. -| CooHsBraNaoOs....| 691.91 
3451 Ephedrine............ 2-methylamino-1- phenyl-l- CsHsCHOHCH- 183.25 
propanol (one form) aati 
2) 
9452) 4, —— hydrochloride (1); < serac|| eri a1 eleiels se eins casei se CioHisNO-HEI. . 201.69 
9458 | == sulfates. dae Aeon | one otacakreaeerete wei. a avecsrerecior CoHaNG y Hae 428.54 
3454 | Epichlorohydrin...... a-epichlorohydrin; 1-chloro- OCH2CHCHLCI. . 92.53 
2,3-epoxypropane; y- 
chloropropylene oxide; 
(chloromethyl) oxirane 
3455 | Epicyanohydrin....... 8, -y-epoxybutyronitrile; OCH:CHCH:CN..| 83.09 
y-cyanopropylene oxide; 
oxiraneacetonitrile 
3456 a-Epidibromohydrin. | See Propene, 2,3-dibromo-*. 





3457 a-Epidichlorohydrin. See Propene, 2,3-dichloro-*. 


3458 Epihydric alcohol. See Glycidol. 
3459 Epiiodohydrin........ a-epiiodohydrin; 1,2-epoxy- | OCHsCHCHbI....| 183.99 
3-iodopropane; -y-iodopro- | W—! 


pylene oxide; (iodometh- 


yl)oxirane 
3460 Epinephrine. See Adrenaline. 
3461 Ergosterol............ OPLOBLELIN oo vers.cloa sere cee: (O23H40 eee 396.64 
3461M| ——, irradiated. See Calciferol. 


3462 | Ergotinine (amorphous). | See Ergotovine. 


S460 me Pda Erd otinine: As -S.ptes |) ie boc oe okt eeeanneeee CasHasN5Os....... 609.71 
3464 Ergotoxine............ ergotinine (amorphous)...... CasHaiNsOc....... 627.72 
3465 | Erucic acid (cis)....... cis-13-docosenoic acid*...... CHa(CH2);CH: 338.56 
CH (CH2)11.COOH 
3466 trans-Erucic acid. See Brassidic acid. 
3467 Erythrene. See 1,3-Butadiene*. 
3468 | i-Erythritol........... anti-1,2,3,4-butanetetrol*; (CH2OHCHOH)s..| 122.12 
ordinary erythrite; ery- 
throl; erythroglucin; phycitol 
3469 | ——,anhydride............ 152'3' 4-diepoxybutane* (one | OCH2CHCHCH:20] 86.09 
f orm) ; bioxirane Lj LHS 
3470 | ——, tetranitrate........... erythrol tetranitrate; nitro- | (CHNOsCH2NOs)2} 302.12 
erythrite 
3471 Erythroglucin. See i-Hrythritol. 
3472 Erythrohydroxyanthra|quinone. See Anthraquinone|, a Ss byket a 
3472M| Erythrol.............. 3-butene-1,2-diol............ ‘Ho: :CHCHOH- 88.10 
“GLOW 
3473 Erythrol. See 1-Erythritol. 
3473M Enrrheosele Boo Od] MRR ROE Ace CREME Eee (OAR OE 65 Ccoonos 120.10 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility in grams per 100 ml of 
form, color Density Melting Boiling eats E a 


No. | and index of g/ml point, °C | point, °C 














SaPaaGon Water | Alcohol Ether, etc. 
3443 | liq., 1.4312....| 0.93272 | 17 258 8. s. eth. 
wae u (170-315) 
3445 
3446 
3447 
3448 
3449 | red jatncl Bystarascsescieiow fia eerste eh oe: i s. 8. ac. a., alk 
need. 
S45 Oma sred“brepowdur | let ot cei lee aaron ancl oe tune ck 8. Soe ee || eas MONS rice 
3451 eol,.ers jf: ebby o) ofeeb sc 5a. 43 (40) 255 d. 8. Ss s. eth., chl, 
9452) J | jwh. need....208 (Ma. ob oc. 2UGidey Veil eee =I. 8. s. i. eth. 
SADE AWD (CL 2 ics-<)sisi<.< |" afeeBvon aco: || <peca: o apetereetie| RAS pel Co- s Syl) >| RRRREEE. 3, BARS 
3454 col Tig ae 1.2032; | -25.6 117 i. ~ © eth, 
; 1.1801=° 
SIOOME PDE evecceiereereexs || Seabees ae 162) RENE ee? eee s. h. Seen are of. Sees 
3456 
3457 
3458 fi 
SABOME Bee. Sacre coins. 2203 — | eerie 160-80 v1 s. s. eth. 
3460 
ay; CR eee Me Fe SE, T6E0=3o0is)) ee. 1s s. s. eth, 
3462 
3463 Ing. ned: ae Hs eas asc 2299) Sawer E ek i. 0.50 s.eth., chl., bz., 
al., sol. acet. 
fluores. vlt., 
[a] 335°p 
in al. 
3464 | wh. ar, JRA ca del L624 erty Os. 88): v.sl.s. | s. h. a ue 8. 
powd. a 
3465 col. need. f, al. 0.860-= 83.5 (31-2)} 28130 i. 173 v. s. eth.; 16321 
os me. al. 
3467 25 
3468 | wh. tetr. pr., 1.45)— 119-20 331 61.5 sl. s. i. eth. 
1.544, 1.521 . (126) 
3469 | col. liq....... 1.113 Sahih so, 138 on a SE eee 2 
3470'O)) jleaf- fall. 2... . | eed} 61 exp. by _ Te 8. s. eth. 
a percussion 
3472 
CATZM Mette acts etea a | seis 8420512 7 | Re AR eee ia yrs ee 
3473 
SA(SMiMcolsymipy @|!sk seca | «eescece cece eee v.s. Valse | chrerictes vue 
D-, [a] p 
-14.5, L*-, 
[a] p +21.5 


For explanations and abbreviations see beginning of table. 
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3502M 


3503 
3504 
3505 


3506 
3507 


3508 
3509 
3510 
3510R 








Name 


Synonyms 








Erythrosin 


Erythrosin (dye) 


Esculetin 


Eserine. 
Estragole 


Ethal. 

Ethanal*, 

——., hydroxy-*. 
——., trichloro-*. 
Ethanamide*. 


——,, 2-cyano-2-nitro-|*. 


——, 2-hydroxy-*. 

Ethanamidine*, 

BPthane*: . .o dee ssc ct: 

——, amino-. 

——, 1-amino-1-pheny 

——,, 1-amino-2-pheny 

——., arsino-. 

——., 1,2-bisphenyl- 

sulfonyl-* 
——, bromo-*. 
——.,, 1-bromo-2- 
chloro-* 

——,, 1-bromo-2-ethox 

——.,, 1-bromo-1-pheny 

, chloro-*. 

——, 1-chloro-2-(8-ch 

——., 1-chloro-2-(8-ch 

——, 1-chloro-1-ethox 

——, 1-chloro-2-ethox 

——.,, 1-chloro-1,1,- 
2,2,2-penta- 
fluoro-* 

, sym-diacetyl-. 

——., 4,4’-diamino-sym 

——, 1,1-dibromo-*... 








,1-dichloro-2,2- 
,2-dichloro-*. 
,2-dichloro-1-et 
,1-dichloro-1,- 
2,2,2-tetra- 
fluoro-* 

——., 1,2-dichloro- 
1,1,2,2-tetrafluo 


* 


——., 1,1-diethoxy-* 








2,4,5,7-tetraiodofluorescein. . . 


alkali salt of erythrosin; 
iodeosin B 
6,7-dihydroxycoumarin; 
aesculetin 





See Physostigmine. 
estragol;p-allylanisole; cha- 
vicol methy! ether 
See Cetyl alcohol. 
See Acetaldehyde. 
See Glycolaldehyde. 
See Chloral. 
See Acetamide. 
*, See Fulminuric acid. 
See Glycolamide. 
See Acetamidine. 
bimethyl; methylmethane: 
dimethyl 
See Ethylamine*. 
1-. See Benzylamine, a-methyl-. 
1-. See Phenethylamine. 
See Arsine, ethyl-. 
ethylenebisphenylsulfone 


See Ethyl bromide. 
ethylene chlorobromide 


y-*. See Ether, B-bromoethyl e 
1-. See Benzene, (a-bromoethyl) 
See Ethyl chloride. 
loroethoxy)-*. See Ether, bi 
loroethylthio)-*. See Sufi 
y-*. See Ether, a-chloroethyl et 
y-*. See Ether, 8-chloroethyl et 





See 2,5-Hexanedione*. 
-diphenyl-. See a, a-Bi-p-t 
ethylidene bromide; ethyli- 
dene dibromide 
See Ethylene bromide. 
ethylidene chloride; ethyli- 
dene dichloride 
diethoxy-*. See Acetal, dich 
See Ethylene chloride, 
hoxy-*. See Ether, a, B-dichlo 


See Acetal. 
ethylidene fluoride.......... 
See Ethylene fluoride. 
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Mol. 
Formula Wi. 
CooHsIsOs........ 835 94 
CooHeliNa20s..... 879.92 
(HO)> 178.14 
CsH2O0COCH:CH 
[ee 
CisHisO9-3H2O....| 349.29 
CH2:CHCH2CsH:-| 148.20 
OCH3 
CE3CH; See eee 30.07 
(CH2S02CsHs)2. . .| 310.37 
CH2CICH.Br. .... 143.43 
thyl. 
3-B-chloroethyl. 


de, B, B’-dichloroethy| I. 
hyl. 
hyl. 


CCIF2CF3........ 154.48 
oluidine. 
CH3CHBre....... 187.88 
CH3CHCk....... 98.97 
loro-. 
roethyl. 
CClFCFs........ 170.93 
CCIF2CCIF2...... 170.93 
CHsCHFs.. .... >. 66.05 





ORGANIC COMPOUNDS (Continued) 





No. 


8474 


3511 
3512 


3512 L| col. gas....... 


3512M 















































Crystalline Solubility i 100 ml of 
form, color Density Melting Boiling en 
ae 2/ral point, °C | point, “C | Water | Alcohol Ether, etc. 
OF Gr di COLA etant «1, SUNOS FAL OOP APA, a 3. v. sl. s. eth.; 1. 
bz. 
red-br. powd . s. 8. 
Mee tee. lave essicveve lh te cchere Ne 270d eat Oe et. 8. al.'s./¢, | is. v. sl. s. eth.; s. 
dil. alk. 
WRNCEy a8 dle oe chra none 160 d.; d. 230 0.16 c.,) 4.587 | v. sl. s. eth.;s. 
[a] -14.6 18 anh. 205 Sh. h. chl., ac. a., 
in me. al. alk. 
oil, 1.523075 | 0.9645~* | ......... 215 i. s. s. eth. 
col. gas....... 1.3579 g/1;| -172 -88.3 4,720 AGAIN ea . |}. Ree 
0.561100 cm? 
need. or leaf. | ...\...... TSO pet ile eiactaec 8: sl.s.h. | sl.s.h. | s. glac. ac. a., 
f. al. bz. 
col. liq....... 1.689 | -16.6 107-8 0.688% | <0 2 eth. 
Col. gas neers ee| les sea chews |e nnecienasis -38 i 8. s. eth. 
Bee, TOPE, oll ROIS [Po scene 110 i. ves v.s, eth. 
A (108-10) 
col. lia., 1.17425 || -96.7 57.3 0.55% | v.s. | v.s. eth. 
1.41655 : 
COL: AS sjsccieissl| « siabssiera.o ION SRA 2 =2 ob s. s. eth. 
col. gas, H353122. . . IORAaseee 3.8 i. 3h s. eth. 
1.30929 
ays; mbar ess || oxo SPOTS 24.7 of Sfcicatay a tee ee Ee ester ets tevetat eras 
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No. Name 

3513 Ethane, 1,1-diiodo-*. . 

3514 | ——, 1,2-diiodo-*. 

3515 ——., 1,1-dimethoxy-*. 

3516 | ——, 1,1-dinitro-*..... 

3517 | ——, 1,2-diphenoxy-* 

3518 ——.,, 1,1-diphenyl-.... 

3519 ——, 1,2(or sym)-diphe 

3520 ——, 1,2-epoxy-*. 

3521 ——., ethenyloxy-*. 

3522 ——., ethoxy-*. 

3523 | ——, 1-ethoxy-2-(§S-et 

3524 » ethyldithio-*. 

3525 , ethylsulfinyl-*. 

3526 ——,, ethylsulfonyl-*. 

3527 | ——, ethylthio-*, 

3528 | ——, fluoro-*. 

3529 | ——, hexabromo-*.... 

3530 | ——, hexachloro-*.... 

3530M; ——, hexafluoro-*..... 

3531 | ——, hexamethyl-. 

3532 ——, hexaphenyl-..... 

3533. | ——, iodo-*. 

3534 ——., methoxy-*. 

3535 ——, methyithio-*, 

3536 ——.,, naphthyl-. 

3537 | ——, nitro-........... 

3538 ——, pentabromo-*... 

3539 | ——,, pentachloro-*... 

3539M| ———, pentachloro- 
fluoro-* 

3540 | ——; pentachioro(pent 

3541 ——.,, pentaiodo-*..... 

3542 | ——, perbromo-. 

3543 ——., perchloro-. 

3543M} ——, verfiuerh= 

3544 —, —— Phenyl-. 

3545 phosphino-. 

3546 a 1,1,1,2-tetra- 
bromo-* 

3547 | ——, 1,1,2,2-tetra- 
bromo-* 

3548 | ——, 1,1,1,2-tetra- 
chloro-* 


PHYSICAL CONSTANTS OF 








Mol. 
Synonyms Formula Wt. 
uns-diiodoethane; ethylidene | CHsCHI2....... 281.89 
iodide; ethylidene diiodide 
See Ethylene iodide. 
acetaldehyde dimethyl ace- CH3:CH(OCHs)2...| 90.12 
tal; dimethyl] acetal; ethyl- 
idene dimethyl ether 
uns-dinitroethane........... CH3CH(NO2)2....}| 120.07 
glycol diphenyl ether; ethyl- | (CH20CsHs)2..... 214.25 
ene diphenyl ether 
uns-diphenylethane; a- (CsHs)2CHCHs....| 182.25 
methylditan 
nyl-. See Bibenzyl. 
See Ethylene oxide. 
See Ether, ethyl vinyl. 
See Ethyl ether. 
hoxyethoxy)-*. See Ether, |bis(S-ethoryethyl). 
See Ethyl disulfide. 
See Ethyl sulforide. 
See Ethyl sulfone. 
See Ethyl sulfide. 
See Ethyl fluoride. 
perbromoethane............ CBrsCBrs......-- 503 .52 
perchloroethane; carbon CCRCCh 222 -5ae- 236.76 
hexachloride 
perfluoroethane; carbon CRCPs. ....-3a.8- 138 .02 
hexafluoride 
See Butane, 2,2,3,3-tetramethy|l-*. 
AEE Sane sae (CeHs)3C- 486.62 
C(CeHs)s 
See Ethyl iodide. 
See Ether, ethyl methyl. 
See Sulfide, ethyl methyl. 
See Naphthalene, ethyl-. 
Se ete ae CeHsNOs........-| 75.07 
AES ae eae Rn A ene 2 CHBreCBrs.......| 424.61 
Bra tan Migtetata.cieisapeiols cme CHChkCCls.......} 202.31 
Been: «SSeS. te bee to ce CCLCChF.......} 220.31 
achloroethoxy)-*. See Et\her, bis(pentachloroet fa) 
neers eee eee 8 52 8 CHIsCIs. 252k! - 9.63 
See Ethane, herabromo-*. 
See Ethane, herachloro-*. 
See Ethane, hexafluoro-*. 
See Benzene, ethyl-. 
See Phosphine, ethyl-. F 
uns-tetrabromoethane....... CHeBrCBrs....... 345.70 
sym-tetrabromoethane;acety- | CHBr2CHBre..... 345.70 
lene tetrabromide 
uns-tetrachloroethane....... CHeCICCls....... 167.86 
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Crystalline Solubility i 00 ml of 
RY fora, eer ae Melting Boiling SINE SY Pe REMODEL S - 
Cy post cea g/ point, °C | point, °C Water | Alcohol Ether, ete. 
So TS as |fliq. see cee 2 . || eetie 179 i. v.s. | v.s. eth. 
3514 . n 
3515 on inflam. 0.8476—- Mansteystelorese 64.5 8. 8. s. eth., chl. 
iq. 
Sie | litre ae 1.85082 o 4 coca cok 185-6 sls. |s. s. eth. 
SoLTee| tcOlnlente falls hc 92. &. 5 ate OSA Splenic has eter -sts a: Beiesa be y. Pa eth.; s. 
1.) chl. 
3518 | col. oil, 1.5761.] 1.006; | ......... 272 i. s. s. eth. 
- (268-86) 
0.9877— 
3519 3 
3520 
3521 
3522 
3523 
3524 
3525 
3526 
3527 
3528 a 
3529 | rhomb. pr., 3 .823—- 148-9 d. d. 210 i. sl. s. s. OSs; v. sl. s. 
ie 1.847, al. eth. 
3530 eol, rhomb. 2.091%" SUI pS iiee eevee t is V. 8. vy. s. eth. 
tab. f. al. 
or eth. 
3530M| col. gas....... 1.8578 -100.6 -78.2 Ajeaoel QUMRC Eee crc. BAS 
3531 
S532 BRCOls CL ers.cisis eelbeteck ses nes 145 = 7d. Fl Ponte ts i. v.sl.s. | s. chl. 
3533 
3534 
3535 
3536 Bs 
3537 if iets 1.0525 poet 114.8 4.5cc | 0 pee ae chl., 
: . TZ. — . all. 
3538 | monocl. pr.... 3.312°° 57 21080 qd. iz 8 vy. s. eth. 
3539 lids somom Ameo: |) 28 162 i 20 2 eth. 
; 1.6728-° 
SoSOMMi wh. sld.....,.-..«|\eetieceeewe 101.3 137.9 i. s. s. eth. 
3540 AO 
3541 col. monoel. 3.312— 56-7 210 d. i. 8. vy. s. eth.; 8. ac. 
pr. f. ac. a. e a., bz. 
3542 
3543 
3543M 
3544 
3545 , 
3546 col. on 2.875 0 103.535 | 1... PPks) DUM. sake Oe 
1.6 
3547 | col.-yel. liq. | 2.96387° | 0.1 15154; 0.065159) 2 « eth., chl., 
1.63795 ae d. 239-42 aniline, ac. a. 
3548 a pare : 1.588—- «othe OEE 130.5 i ° 2 eth. 
1. + 





For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
3549 Ethane, 1,1,2,2-tetra- | sym-tetrachloroethane; CHClCHCle..... 167.86 
chloro-* acetylene tetrachloride 
3549K ssl ,1,2-tetra=" Pal moe oe eee CCBCCIF2.......| 208.85 
chloro-2,2-di- 
fluoro-* 
3049P)| ———; 1,1.2:2-tetra= | Pall eaace cae eee eee CChFCChF...... 203.85 
chloro-1,2-di- 
fluoro-* 
3550 | ——, 1,1,1,2-tetra- uns-tetraphenylethane; tri- (CeHs)s3CCHoCeHs | 334.44 
phenyl- phenylbenzylmethane; 
a-benzyltritan 
3551 | ——, 1,1,2,2-tetra- sym-tetraphenylethane...... (CsHs)2CHCH- 334.44 
phenyl- (CsHs)2 
3552 | ——,, 1,1,2-tribromo-*.| vinyl tribromide............ CHeBrCHBro.... | 266.79 
3553 —, 1,1,1-trichloro-* | methylchloroform........... CH3CCly2aceneae 133.42 
3554 | ——, 1,1,1-trichloro- chloral diethyl acetal; tri- CClCH(OC2Hs)2 | 221.52 
2,2-diethoxy-* chloroacetal 
3555 | ——, 1,1,2-trichloro-* | vinyl trichloride............ CH2CICHCl:.... | 133.42 
3o50R)| ——, 1,1,1-trichloro-) (2 -. . <2. cenccesesctacsa< CCREE So). eames 187.39 
2,2,2-trifluoro-* 
DouG ota 2 trichloro=0 migadesse cette ae CeGlsks. 43.28 187.39 
1,2,2-trifluoro- 
3557 _| ——,, 1,1,1-triethoxy-*.| See Orthoacetic acid, triethyl es|ter. 
3557M| ——, 1,1,1-trifluoro-*..| methylfluoroform........... CH3CFsteeeee a 84.04 
3558 ——,, 1,1,1-triiodo-*. ..| methyliodoform............ CHsCisveaassuaet 407.80 
3559 | ——, 1,1,1-triphenyl- .| a-methyltritan............. (CeHs)3CCHs.... . 258.35 
Goi) | ——=4 eile Rag rokak .|! wooheupt sarce-caeeencnuces ag eae tatests 258.35 
6i15 
3561 | Ethaneazobenzene. See Benzeneazoethane. 
3561M| Ethaneboronic acid. See Boric acid, ethyl-. 
3562 | Ethanedial*. See Glyozal. 
3563 Ethanediamide*. See Oxamide. 
3564 1,2-Ethanediamine*. See Hthylenediamine. 
3565 1,1-Ethanedicarboxylijc acid, 1-hydroxy-2-phe|nyl-. See Tarironie|acid, 
3566 Ethanedinitrile*. See Cyanogen. 
3567 | Ethanedioic acid*. See Ozalic acid. 
3568 1,1-Ethanediol, 2,2,2-t|ribromo-*. See Bromal, hydrate. 
3569 | ——, 2,2,2-trichloro-*. | See Choral, hydrate. 
3570 1,2-Ethanediol*, See Glycol. 
3571 | ——, 1,2-dicyclohexyl- | dodecahydrohydrobenzoin; CieH2200......... 198.30 
cyclohexanone pinacol 
3572 ——,, 1,2-diphenyl-. See Hydrobenzoin; Isohydrobe|nzoin. 
3573 ——,, 1,1,2,2-tetraphen|yl-*. See Benzopinacol. 
3574 Ethanedioyl chloride*.| See Ozalyl chloride. 
3575 dt aDamemauizonic ethylenedisulfonic acid... ... CoHa(SOsH)2..... 190.19 
ac 
3576 1,2-Ethanedithiol*. ...| dithioglycol; ethylene mer- HSCH:2CH.SH 94.19 
captan; ethylene dimer- 
captan 
3577. | Ethanenitrile*, See Acetonitrile. 
3578 ——,, 2-0xo-2-phenyl-. | See Benzoyl cyanide. 
3579 | Ethanesulfinic acid* . .| ethylsulfinic acid........... CoHsSOoH.......| 94.18 
3580 | Ethanesulfonic acid*..| ethylsulfonic acid........... CoHsSO00H......} 110.13 
3581 ——.,, 2-amino-. See Taurine. 
3582 | ——, 2-hydroxy-. See Isethionic acid. 








ei ee a MN | 
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Crystalline lubility i 
form, color Melting Boiling Cobsbility ta creme nex 109 saliot 
No. and inex of point, “C | point, °C Water | Alcohol Ether, etc. 
3549 | col. liq., 1.4942] 1.600%° | —43.8 (-36)} 146.3 i. 0 © eth. 
FAO) Colsald eos Ji 5[l ee cess oa 40.6 91.5 i 8. s. eth. 
3549 P| col. liq., 24.65 92.8 i 8. s. eth. 
1.412975 
3550) |pcolmonocl. | ..4...... 144 277-8021 rk sl. s. sl. s. eth. 
f. eth. 
3551 col. rhomb. 201200) SSS aes | Lene 0.767% | 14 bz.;s. ac. a. 
need. f. chl. 
3552 | lig., 1.58902... =26 A884 1 |i acme’ Srp RARE ~ Me Bek to CORE 
3553) || eololig-e con) 44.8249. -bwotthn tes 74.1 i © © eth 
1. 437652 u) 
Seat eelidiscelenacccac|id-A60— [i eaeses oa 197 0.5 -) © eth., glye. 
3555 | col. liq., 1.4711 -36.7 113.5 i c-) co eth. 
3555 R| col. gas....... 13.2 45.8 i gs s. eth. 
3556 | col. liq. .5635425 | -36.4 47.7 i 8. s. eth.; < bz. 
1. 3557025 
3557 : 
3557M| coil. gas....... 3.784 2/1 | -107 CG Sie A Na I heer | aa Per 
+3558 | yel. octahdr...] ......... Eas one Mae ke ee te a) ee ee sl, 8 vy. s. eth., CSo, 
bz.; sl. s. Igr. 
35500 || necdehss alsi got [ies «tas O58 valine a eer ys i sl. s. ¢.,] v.s. eth. 
or eth, s. h. 
3560 | monocl. leaf. | ......... 54-4.5 348-9751 if Vv. 8. vy. s. eth. 
f. dil. al. 
3561 
3561M 
3562 
3563 
3564 
3565 |benzyl-. 
3566 
3567 
3568 
3569 
3570 
3571 need ekery ats. TA ya derokh tre 120530) ssp fuhaertatc. lee lerrehaer al iadaaei vy. s. bz.; s. pet 
et! 
3572 
3573 
3574 
3575 Qu ds eee Waltty cher oo he LOD \ eed 1 At sects cto v.s TRE ||| eeaeer masa 
SOLOM PGS orc ame RRR ES 8 Wc teyexsiot Ee is | eee eee s Vi 8: alka 
NH,OH 
3577 
3578 
S579, | PSVCUD =<. .redes Al xeciaece: dated sabhitsuil owe « celeste Sa vaeh iets y- s. alk. 
3580 By PEV OETA YS 4h ofS. Soskeracs « othpnerass lat toaster bret hatch le « Bs s. s. alk. 
deliq 
3581 
3582 








PHYSICAL CONSTANTS OF 
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Mol. 
No. Name Synonyms Formula Wt. 
3583 BC apulionys chlo- | ethylsulfonyl chloride....... CeHsSO2Cl....... 128.58 
ride* 
3584 1,1,2,2-Ethanetetra- ethyl sym-ethanetetracar- (COOC2H;)2CH- 318.32 
carboxylic acid*, boxylate CH(COOC2H5)2 
tetraethyl ester 
3585 Ethanethial*, trimer. See sym-Trithiane, 2,4,6-trime|thyl-. 
3586 | Ethanethiol*.......... ethyl mercaptan; ethyl hy- @oHsSH 7. setee eee 62.13 
groeulade; ethyl thioalco- 
ty) 
38587 | ——, sodium derivative..... sodium mercaptide; sodium | CoH;SNa......... 84.12 
thioethylate 
3588 | Ethanethiolic acid*. See Acetic acid, thiol-. 
3589 Ethanethionamide*. See Acetamide, thio-. 
3590 1,1,1-Ethanetricar- ethenyltricarboxylic acid.....| CHsC(COOH)s;....| 162.10 
boxylic acid* 
3591 1,1,2-Ethanetricarboxy|lic acid, 1,2-dihydroxy-*|. See Desovalic acid. 
3592 Ethanoic acid*. See Acetic acid. 
3593 ——, oxo-* See Glyorylic acid. 
3594 Ethanoic anhydride*. See Acetic anhydride. 
3595 Ethanol*, See Hthyl alcohol. 
3596 ——., 2-allyl-. See 4-Penten-1-ol*. 
3597 ——., 1-amino-*, See Acetaldehyde-ammonia. 
3598 | ——, 2-amino-*,.. B-aminoethy] alcohol; eth- NH2CH2CH20H...| 61.08 
anolamine; ethylolamine; 
8-hydroxyethylamine 
3599 ——,, 2-anilino-... 8-hydroxyethylaniline; CsHsNHCH2- 137.18 
ethoxylaniline CH:0H 
3600 | ——, 2-benzyloxy-..... glycolmonobenzy] ether; CeHsCH20CH>- 152.19 
benzy! cellosolve CH20H 
3601 ——.,, 2-bromo-*,...... 8-bromoethyl alcohol; ethyl- | CH2BrCH2OH....| 124.98 
ene bromohydrin 
3602 | ——, ——, acetate. 8-bromoethy] acetate....... CEO 167.01 
2Br 
3603 | ——, 2-butoxy-*....... glycol monobuty] ether; CsHyOCH2CH>- 118.17 
butyl cellosolve OH 
3604 | ——, 2-(f6-butoxyetho|xy)-*. See Diethylene glycol, | monobutyl ether. 
3604M| ——,, 2-butylamino-*..| n-butylethanolamine........ CH3(CH2)3NH- 117.19 
CH»CH2»OH 
3605 | ——, 2-chloro-*....... 6-chloroethyl alcohol; ethyl- | CH2CICH20H....} 80.52 
ene chlorohydrin 
3606 | ——, ——, acetate......... B-chloroethy] acetate; CHsCOOCH2- 122.55 
2-chloroethyl ethanoate* CH2Cl 
3607 ——.,, 2,2-dichloro-* 8,8-dichloroethyl alcohol. ...| CHClCH:OH....| 114.97 
3608 | ——, 2-diethylamino-*| -diethylaminoethyl alcohol; | (C2Hs)2NCH:- 117.19 
2-hydroxytriethylamine CH:0H 
3609 | ——,—, p-aminobenzoate| hydrochloride. See Procaine, | hydrochloride. 
3610 ——, 2-dimethyl- B-  aimetilamiinocthy! alco- (CH3)2NCH2- 89.14 
amino-* hol CH:0H 
3611 | ——,, 1,2-diphenyl-., benzylphenylearbinol........ CsHsCH2CHO- 198.25 
Hs 
3612 | ——, 2-ethoxy-*.......| glycol monoethy! ether; C2H;0CH2CH2- 90.12 
“Cellosolve”’ OH 
3613 ——, —-, acetate B-ethoxyethyl acetate; ‘‘Cel- | CHsCOOCH2CH> | 132.16 
losolve’’ acetate 2H5 
3614 (6-ethoxyethox|y)-. See Diethylene glycol, mon|oethyl ether. 
3615 | ——, 2-ethylamino-*. .| 8-hydroxydiethylamine...... ENC 89.14 
3616 | ——, 2,2’-ethylenediox|ydi-. See Triethylene glycol. 
3617 | ——, 2, 12/-ethylimino- 8, 8’-dihydroxytriethylamine a CHsCEs 133.19 
0 
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Crystalline Solubility i 100 ml of 
" im cae perty Melting Boiling agate ox weer Ee : 
ali B/ point, °C | point, °C | water | Alcohol | Ether, ete. 
B583% | liq... keane 1.357 boaibre la, Le 177.5 d. d. y. s. eth. 
S584 1 DEM ct aah ctaee 76 (72-4) | 305d: | ...... stoned) vewmnns, | JR 
3585 | | 
3586 | liqg., 1.48055...) 0.840 -121 34.7 15 s. s. eth., alk. 
(-147.3) | (84.5-5.5) 
3587 TAO ROAD: tL AGO AL eka eins a ieee ne Ss SPO Wheokrsayedrawaes 
3588 
3589 
SLL |), See rec memes Le. costo 159d) | ee. Ss. Ss. s. eth. 
3591 
3592 
3593 
3594 
3595 
3596 
3597 ie 
3598 | col. liq., 1.4539] 1.0180 | 10.5 172.2 2 co 0.72 eth.; s. 
Ge sl. s. bz., 
er. 
3599 |] (col. liq........ 1.110 seein 286 v.sl.s. | s. s. eth., chl. 
3600) | icol. liq... .. 1.068 <-75 256 Od = PROARS Se) secu, 4. Be 
3601 | col. liq, 1.4915] 1.720% |... 150.3 s. 0 o eth. 
3602 | col. liq....... 1.514 | -13.8 161.5-4.5 | v.s. | 0 © eth, 
3603 | col. liq....... 0.0027=> =|... aibeune 170.6 o a oo eth, 
3604 “i 
3604M]| 1.443720...... 0.8007 | 7 aie 200 8. 8. s. eth, 
3605 | col. liq....... 1.213% | -69 128.8 2 s. 2.315 eth. 
3606 | col. lia., 1.4247 1.1783 sd aeehios 145 i. & « eth, 
BOOUM Midi cceunn mat ld) | cu ssn: 146 sls. | 8. s. eth 
3608 col. Tig, 0.8601-; nef. 163; 42-48 | s. . s. eth., bz. 
‘ 0.834= 
3609 a 
3610 | col. liq. 143..] 0.8866— | ......... 135 (131-4)] S © eth. 
SELL | i) need Aad oarctel eke wae overs 66-8 167-7010 v.sl.s. | s. v.s. eth. 
Sb12n wool ligase ac OsG811> eco res 135.1 20 © eo eth. 
3613 | col. liq....... (059 740-0 | eee 156.2 22 co © eth. 
Bi 3 (150-60) 
3615 | lig. 1.444..... 0.914%° enka Tsban 167-97! |y.s. |v.s. | v.s.eth. 
3616 a 
3617 | yel.liq., 1.4663 1.0135—- Ree eee 251-2750 s. s. sl. s, eth- 
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Mol. 
No, Name Synonyms Formula Wt. 
3617M| Ethanol, 2-fluoro-*... 8-fluoroethyl alcohol; ethyl- | CHaFCH2OH..... 64.06 
ene fluorohydrin 
3618 | ——, 2-heptyl-2-meth|yl-. See 1-Nonanol, 2-methyl-*. 
3619 ——,, 2,2’-iminodi-. See Diethanolamine. 
3619M| ——, 2-isobutyl- isobutylethanolamine.,...... (CH3)2CHCH2NH-| 117.19 
amino-* CH2CH20H 
3620 | ——, 2-methoxy-*..... glycol monomethyl ether; CHsOCH2CH20H.| 76.09 
methyl cellosolve 
3621 | ——, ——,, acetate......... glycol monomethy] ether CHsCOOCH2CH>2 | 118.13 
acetate; methyl cellosolve OCH3 
acetate 
3622 ——, 2-(8-methoxyeth|oxy)-. See Diethylene glycol, m onomethyl ether. 
3623 ——, 2-methyl- B-hydroxy-N-methylethyl- CH3sHNCH2CH- 75.11 
amino-* amine OH 
3624 ——., 2,2’-methyl- 8, B’-dihydroxy-N-methyl- | CHsN(CH.CH» 119.16 
iminodi- diethylamine OH): 
3625 | ——, 2-methyl-2-proplyl-. See 1-Pentanol, 2-methyl-*|. 
3626 | ——, 2,2’,2’-nitrilo- triethylolamine; 2,2’,2’/-trihy- 
tri- droxytriethylamine. See 7'ri- 
ethanolamine 
SL | he Sta pteantonoe cll cucdeisn sume eMes Heaae. NO2CH2eCH20H...| 91.07 
3628 | ——, 2,2’-oxydi-. See Diethylene glycol. 
3629 | ——, pentamethyl-. See 2-Butanol, 2,3,3-trimethyl-|*. 
3629M| ——, 2-phenoxy-...... 8-hydroxyethy] phenyl ether; | CsHsOCH»CH2OH | 138.16 
pheny] cellosolve 
3630 | ——, 1-pheny]l-. See Benzyl alcohol, a-methyl-. 
3631 ——., 2-pheny]l-. See Phenethyl alcohol. 
3632 | ——, 2,2’-thiodi-...... thiodiglycol; bis-B-hy- | S(CHeCH20H)2...| 122.18 
droxyethy] sulfide 
3633 | ——, 2,2,2-trichloro-* | .......................... CClsCH20OH...... 149.42 
3634 | ——, 2,2,2-trichloro-1 |-ethoxy-*. See Chloral, alcoh| olate. 
3635 Ethanolamine. See Ethanol, 2-amino-*. 
3636 | 1-Ethanone, 2-ethoxy-|1, 2-diphenyl-. See Benzoi n, ethyl ether. 
3637 Ethanoyl bromide*. See Acetyl bromide. 
3638 Ethanoy] chloride*. See Acetyl chloride, 
3639 Ethanoyl fluoride*. See Acetyl fluoride. 
3640 | Ethanoyl iodide*. See Acetyl iodide. 
3641 Ethanoyl peroxide*. See Acetyl peroxide. 
3642 Ethene*. See Ethylene. 
3643 , ethenyloxy-*. See Vinyl ether. 
3644 , ethenylthio-*, See Vinyl sulfide. 
3645 | Ethenol. See Vinyl alcohol. 
3646 | Ethenone. See Ketene. 
3647 | Ethenylamine*. See Vinylamine. 
3648 | Ethenyltricarboxylic alcid. See 1,1,1-Ethanetricarboxy|lic acid*. 
3649 | Ether. See Ethyl ether. 
3650 , allyl cresyl. See Ether, allyl tolyl. 
3651 ——,, allyl ethyl....... 3-ethoxypropene*....,...... CeHsOCH2CH:CH2} 86.13 
3652 ——,, allylisoamyl.... 3-methyl-1-(2-propenoxy)- CHe:CHCH2OCH2-| 128.21 
utane* CH»CH(CHs)2 
3653 | ——, allyl methyl..... 3-methoxypropene*......... CHe:CHCH:0CHs| 72.10 
3654 | ——, allyl 2-naphthyl. 2-(2-propenoxy)naphtha- CioH70CH2- 184.23 
lene* CH:CH»2 
3655 | ——, allyl phenyl..... 2-propenoxybenzene*........ ME US 134.17 
5 
3656 | ——, allyl o-tolyl...... 2-(2-propenoxy)toluene*; CH2:CHCH20C.- | 148.20 
allyl o-cresyl ether 4CH3 
3657 | ——, allyl m-tolyl..... 3-(2-propenoxy)toluene*. . ,. . CH2:CHCH20Cs- | 148.20 
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Solubility in grams per 100 ml of 
































Crystalline ; oy 
form, color Density Melting Boiling 
No. and ueser ot g/ml point, °C | point, °C Water 
3617M| col. lig, 1.1112418-8} 26.45 193.35 <9 
1.3647018. 
3618 
3619 eh 
3619M| 1.44022... ... O:s818— |)... ee 190 3. 
3620 | col. liq....... 0.9600=° et 124.3 oo 
BG2I0) liiliquaess eee 1.0054=" aeatedy, 143 Es 
3622 sh 
3623 | col. liq., 1.4385, 0.987 | 2.2... 159747 < 
3624 | liq., 1.4678... 1.0377-2 wilde, 246-8747 | © 
3625 
3626 
3627 | col. liq....... 1 270+ <-80 193.8 v.58 
3628 
3629 ; a 
3629M| col. liq....... noses mails 245.2 2.6 
3630 
3631 ¥ go 
"3632 | col. lig., 1.519.| 1.1824~° | -16 1681 a 
3633 | rhomb. tab... . 1.550°* 17.8 152.2 sl. s 
3634 
3635 
3636 
3637 
3638 
3639 
3640 
3641 
3642 
3643 
3644 
3645 
3646 
3647 
3648 
3649 
3650 { ne 
3651 col. liq., fc tee A eee cre 67.6 iis 
1.38810 . 
PSO 2 | ULC ay cccteteyoxa’ sie «lL vessesters eteaed ||| peteverters cox 120 v.sl.s. 
3653 | col. liq....... 0 Wire Brey ee cats 46 vy. sl. s. 
SyaW wl cilid.cn Se Na aes Sire he te ee d. 210 i. 
3655 | col. oil........ 0.9856 Bane ae 192; 8512 | i. 
Aaah |) ies ¢ SS 0.9697" Bs sas eae 205-8; 852] ...... 
Se5zO2 | | -<(s RE Glog5= 2 Iuluel, areal rived |. |. .8eE0 
4 92-412 








Alcohol 





Ether, etc. 


———__ 


% eth. 


s. eth. 
s. eth. 


« eth. 
sl. s. eth. 


y. s. eth. 


s. eth. 


sl. s. eth. 
« eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 
3658 
3658R 
3659 
3660 
3661 
3662 
3663 
3664 
3665 
3666 


3667 


3668 


3669 


3670 


3671 
3672 


3673 


3674 


3675 
3676 
3677 
3678 
3672 
3680 


3681 


3682 


3683 
3684 





Name 


Ether, allyl p-tolyl.... 


——.,, 2-aminodiethyl. 
——, 8-aminoethyl et 
——, amyl ethyl 
——, amyl methyl. 
——, amyl phenyl..... 


——,, benzyl butyl..... 
——., benzyl ethyl..... 
——, benzyl methyl... 


——.,, benzyl 2-naph- 
thyl 

——.,, bis-p-bromo- 
phenyl 


——,, bis- 8-chloro- 
ethyl 


——.,, bis- B-chloroiso- 
propyl 


——,, bischloromethyl 


——,, bis(p-chloro- 
phenyl) 

——,, bis- B-ethoxy- 
ethyl 


——, bis-p-nitro- 
phenyl 


——.,, bispentachloro- 
ethyl 


——, B-bromoethyl 
ethyl 

——, bromophenyl me 

——,, butyl cresyl. 

——, butylethyl...... 


——,, tert-butyl ethyl 
——,, butyl 2-furyl- 


methyl 
——, butyl methyl.... 


——,, butyl phenyl.... 


——, n-butyl tetrahyd 
——,, butyl o-tolyl.... 

















Mol. 
Synonyms Formula Wt. 
4-(2-propenoxy)toluene*..... pe eee 148.20 
4! 3 
See Hthylamine, B-ethory-*. 
hyl. See Ethylamine, B-ethoxy-| *. 
1-ethoxypentane*........... CeHs0(CH2)4CHs .| 116.20 
See Pentane, 1-methory-*. 
amoxybenzene.............. CH3(CH2)s0CeHs -| 164.24 
1-benzyloxybutane.......... CoeCH (CHa eg 164.24 
3 
a-ethoxytoluene............ C2oHsOCH2CeHs.. .| 136.19 
a-methoxytoluene.......... CeHsCH20CH3....} 122.16 
2-benzyloxynaphthalene*....| CgHsCH20CiwH7. .| 234.28 
4,4’-dibromodiphenyl ether; | BrCsHiOCsH,Br. .| 328.02 
1-bromo-4-(4-bromophen- 
oxy) benzene* 
1-chloro-2-(8-chloroethoxy)- | (ClC2Hs)20....... 143 .02 
ethane*; sym-dichloroethyl 
ether; 8, 8’-dichlorodiethyl 
ether 
1-chloro-2-(f-chloroisopro- CICH»CH(CHs3)- | 171.07 
poxy)propane*; 8, B’-di- OCH(CH3)CH>2- 
chloroisopropyl ether Cl 
chloro (chloromethoxy)meth- | CH2ClOCH>Cl....| 114.97 
ane*; sym-dichlorodimethyl 
ether 
4,4’-dichlorodipheny] ether. ..| (ClCsHs)20....... 239.10 
1-ethoxy-2-(8-ethoxyeth- (C2Hs0CH2CH2)2 | 162.238 
oxy)ethane*; diethylene O 
glycol diethyl ether; di- 
ethyl carbitol 
1-nitro-4-(4-nitrophenoxy)- NOsCsHsOCeHa- 260.20 
benzene*; 4,4’-dinitrodi- NO2 
phenyl ether 
pentachloro (pentachloro- C2Cls0C2Cls..... . 418.61 
ethoxy)ethane*; perchloro- 
ether decachlorodiethyl 
ether 
1-bromo-2-ethoxyethane*; BrCH2CH20CsHs | 153.03 
B-bromoethyl ether 
thyl. See Anisole, bromo-. 
See Ether, butyl tolyl. 
l1-ethoxybutane*............ (C2Hs)O(CH2)3- 102.17 
3 
2-ethoxy-2-methylpropane*. .| C2HsOC(CHs)3....| 102.17 
butyl furfuryl ether......... CsH30CH20C«Hp»..| 154.20 
1-methoxybutane*.......... CH30(CHe)sCHs..| 88.15 
bvtoxybenzene*............ CH3(CH2)s0CsHs | 150.21 
rofurfuryl. See Furan, 2-bu|toxymethyltetrahydro-|. 
2-butoxytoluene*; butyl 164.24 


CH3CgH.0(CH2)3- 
o-cresyl ether CHs 
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ORGANIC COMPOUNDS (Continued) 





Crystalline 
form, color 
No. | and index of 
refraction 
SOSBM I wis, a bkr tte stn 
3658 R 
3659 | 
3660) 8 | lidstinesse. ete 
3661 | 
Rie? |) MiGs eee sence 
ee | i COMO eae 
3664 | col. liq....... 
3665 iG Gis Serene are 
3666 leaf. f. al...... 
3667 | leaf. f.al...... 
3668 Hicys sls 4-5 Giger 
S669 el. liqs ..:..... 
3670 col. liq., 
1.434620 
3671 LGU cierto 3 
3672)" | cols liq. .2...% 
3673 | yel. need. f. al. 
3674 | tetr. scales.... 
SOTOSBIBG este sesersiccss 3 
3676 
3677 
SO(SPE|PCOl. Hae... 
SOCOM LG sete ercicis vin 
3680 | col. liq....... 
3681 | col. liq....... 
3682 | col. liq., 
1.504620 
3683 
SOSH". os coh hts 





Density 
g/ml 


1.900>= 
4 


0.955—" 
4 





Melting 
point, °C 


-50 


Solubility in grams per 100 ml of 











Boiling 
point, °C Water | Alcohol Ether, etc. 
QUADHI9112-(eEAOPece) EEL OE S| ee 
119-20 sl. s c) © eth. 
PELIO |||, Re RR a eee) eter eee 
920-1744 i. e) co eth. 
185 is C) «© eth. 
174 i, s. s. eth. 
Sask i. v.s v. s. eth; gs. 
: chl., bz. 
1 v.s © eth.; v.s. bz. 
178 1.02 BS s. eth. 
187.1 OFT GIRO NE weal He oa dae eae 
(93-518) 
105 d. c) © eth. 
312-4 1 dialed liner oo ica RSA He Ob 
188 CD alaihing| ie cious ice del RRA ace er 
Spopacee a i. sl. s. sl. s. eth.; s, 
ac. a., bz. 
COs aa al te lence ater eal AL eR Bon BU 
126-9 sl. s. c) © eth. 
91.4 (90-3)} i. ) co eth. 
68-9 i s. s. eth. 
189-90765 | i. 8. v. s. eth. 
70.3 y.sl.s. | 0 o eth. 
LO cS Ue PERS Sl eral) Rete entdor nee 
(98-910) 
SAO MME? |\Mercte es || marmrteernt |meeie a stiae cio 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 












































Mol. 
No. Name Synonyms Formula Wt. 
3685 Ether, butyl m-tolyl..| 3-butoxytoluene* CHsCsHsOCsHp...} 164.24 
3686 | ——, butyl p-tolyl... .| 4-butoxytoluene* CH3CseHsO0CaHo...| 164.24 
3687 , cetyl phenyl..... 1-phenoxyhexadecane*...... Withee 318.53 
3 
3688 , chlorodiethyl. See Hther, chloroethyl ethyl. 
3689 ——, a-chloroethyl 1-chloro-1-ethoxyethane*; CHsCHClOC2Hs. .| 108.57 
ethyl a-chlorodiethy] ether 
3690 | ——, B-chloroethyl 1-chloro-2-ethoxyethane*; CH2CICH20C2Hs | 108.57 
ethyl 8-chlorodiethyl ether 
3691 —, gbloromechyl chloromethoxymethane*..... CICH2OCH3...... 80.52 
met 
3692 ——, chloropheny] eth|yl. See Phenetole, chloro-. 
3693 ——,, cresyl ethyl. See Ether, ethyl tolyl. 
3694 ——.,, cresyl methyl. See Ether, methyl tolyl. 
3695 ——,, cresyl propyl. See Ether, propyl tolyl. 
3696 ——., decachlorodiethy|l. See Hither, bis(pentachloroeth|yl). 
3697 ——.,, diallyl. See Allyl ether. 
3698 ——., di-n-amyl. See Amyl ether. 
3699 | ——, dibenzyl. See Benzyl ether. 
3700 ——.,, 4,4’-dibromodiphlenyl. See Hther, bis-p-bromoph|enyl. 
3701 ——,, dibutyl. See Butyl ether. 
3702 ——., dicetyl. See Cetyl ether. 
3703 ——.,, dichloro-. See Ether, a, B-dichloroethyl et|hyl. 
3704 —., 8, B’-dichlorodiet|hyl. See Hther, bis-8-chloroethy| l. 
3704M| ——, sym-dichlorodim|ethyl. See Ether, bischlorometh|yl. 
3705 ——,, 4,4’-dichlorodiph|enyl. See Ether, bis-p-chloroph|enyl. 
3706 —., sym-dichloroethlyl. See Ether, bis-8-chloroethyl. 
3707 | ——, a, B-dichloro- 1,2-dichloro-1-ethoxyeth- CHeCICHC1OC2Hs| 143.02 
ethyl ethyl ane*; dichloroether; a, B- 
dichloroethy! ether 
3708 ——., $,8'-dichloroisop|ropyl. See Hither, bis-8-chloroi|sopropyl. 
3709 ——; siethyh See Hthyl ether. 
3710 ——, di-n-heptyl. See Heptyl ether. 
3711 ——,, 2,2’-dihydroxydie|thyl. See Diethylene glycol. 
3711M| ——, 8, 6’-dihydroxydi|-n-propyl. See 2-Propanol, |1,1’-orydi-. 
3712 ——.,, 2,2’-dihydroxyet|hyl. See Diethylene glycol. 
3713 ——., diisoamyl. See Isoamyl ether. 
3714. | ——, diisobutyl. See Isobutyl ether. 
3715 ——.,, diisopropyl. See Isopropyl ether. 
3716 ——, dimethyl. See Methyl ether. 
3717 | ——., dinaphthyl. See Naphthyl ether. 
3718 ——,, di-n-octyl. See Octyl ether. 
3719 ——,, diphenyl. See Phenyl ether. 
3720 , di-n-propyl. See Propyl ether. 
3721 , divinyl. See Vinyl ether. 
3722 , ethylene dipheny|l. See Ethane, 1,2-diphenory-*. 
3723 | ——, ethyl Paso ethyl furfuryl ether......... CaHsOCH20C2Hs | 126.15 
methy 
3724 | ——, ethyl heptyl..... 1-ethoxyheptane*........... C2Hs0(CH2)eCHs | 144.25 
3725 | ——, ethyl hexyl...... 1-ethoxyhexane*............ C2H;0(CH2)sCHs | 130.23 
3725M , ethylidene dieth|yl. See Acetal. 
3725T | ——, ethylidene dimet|hyl. See Ethane, 1,1-dimethory|-*. 
3726 | ——, ethyl isoamyl....| 1-ethoxy-3-methylbutane™. . . Ca OCC: 116.20 
(CHs)2 
3727 | ——, ethyl isobutyl.. .| 1-ethoxy-2-methylpropane’.. . ca naan 102.17 
3)2 
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ORGANIC COMPOUNDS (Continued) 





Crystalline 
form, color 

and index of 
refraction 


Density 
g/ral 


Melting 
point, °C 


Boiling 
point, °C 


Solubility in grams per 100 ml of 


Water 


Alcohol 


Ether, etc. 





3685 
3686 
3687 


3688 
3689 


3690 


3691 
3692 


3704M 


3707 


3719 
3720 
3721 
3722 
3723 
3724 
3725 
3725M 
3725 T 
3726 


3727 





liq., 1.3974... 


col. inflam. liq. 


Colceliqhs a. aee- 


coll Nase... 8. 








0.9407— 
0 


0 
0.9419-— 


0. g4g4-=* 


edges 
4 


0. 9844~° 
0.790+* 
4 

0 

0.8327— 


0.764 
4 
0.751— 
4 








-103.5 





229.2 
229.5 
200! 


98 part d. 


107-8 


59.5 


140-5 


149 .5- 
50.5770 
166.6 


137 


112 
80 (78-80) 


For explanations and abbreviations see beginning of table. 
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re 














s. eth. 


vy. s. eth. 


s. eth. 
s. eth. 
s. eth. 


| » eth. 


« eth. 












































PHYSICAL CONSTANTS OF 


a 








Mol. 
No. Name Synonyms Formula Wt. 
3728 | Ether, ernst iso- 2-ethoxypropane*........... C2HsOCH(CHs)2..} 88.15 
propy 
3729 | ——, ethyl methyl. ...| methoxyethane*............ CH30C2Hs....... 60.09 
3730 , ethyl B-methyla|minoethyl. See Ethylamine,| B-ethory-N-methyl-. 
3731 , ethyl 6-4-morphlolylethyl. See Morpholine, 4|-(8-ethoryethyl)-. 
3732 , ethyl-1-naphthy]]} 1-ethoxynaphthalene*....... CioH70C2Hs...... 172.22 
3733. | ——, ethyl 2-naph- 2-ethoxynaphthalene*; bro- | CioH7OC2Hs...... 172.22 
thyl melia; nerolin (new) 
3734 , ethyl octyl...... 1-ethoxyoctane*............ C2Hs0(CH2)7CHs | 158.28 
3735 ——., ethyl phenyl. See Phenetole. 
3736 | ——, ethyl propargyl. | See Propyne, 3-ethory-*. 
3737 , ethyl propyl..... 1-ethoxypropane*........... C2HsOCsH7......- 88.15 
3738 | ——, ethyl tetrahydrof|urfuryl. See Furan, 2-ethory|methyltetrahydro-. 
3739 , ethyl o-tolyl..... EDA Sad boa o-cresyl CH3Cs6HsOCoHs...| 136.19 
ethyl ether 
3740 , ethyl m-tolyl....| 3-ethoxytoluene*........... CH3CsHsOC2Hs.. .} 136.19 
3741 | ——, ethyl p-tolyl..... 4-ethoxytoluene............ CHsCeH.0C2Hs...| 136.19 
3742 , ethyl vinyl...... ethenoxyethane*............ CH:CH20C2Hs....| 72.10 
3745 | ——, goieeyimethy? furfuryl methyl ether........| CaHsO0CH2OCHs. .| 112.12 
methy 
3746 | ——, heptyl methyl. ..| 1-methoxyheptane*......... CH30C7His......- 130.23 
3747 | ——, heptyl phenyl. . .| 1-phenoxyheptane*......... CsHsO(CH2)6CHs | 192.29 
3748 | ——, hexyl phenyl.... Rey lotybensene 1-phenoxy- | CHs(CH2)sOCsHs | 178.27 
exane’ 
3748M| ——, @-hydroxyethyl p|henyl. See Ethanol, 2-phenor|y-. 
3749 | ——, isoamyl 1-naph- | 1-(y-methylbutoxy)naphtha- | CioH;OCHsCH2 | 214.30 
thyl lene* CH(CHs)e2 
3750 , isoamyl] 2-naph- | 2-(;-methylbutoxy)naphtha- | CioH7OCH2CH2 214.30 
thyl lene* CH(CHs)2 
3751 , isoamyl phenyl. .| isoamoxybenzene; 3-methyl- | CsHs0(CH2)>- 164.24 
1-phenoxybutane CH(CHs)2 
3752 | ——, isobutyl methyl | 1-methoxy-2-methylpropane* ee 88.15 
(CHs)2 
8753 , isobutyl phenyl | isobutoxybenzene; 2-methyl- | (CHs)2CHCH20- | 150.21 
1-phenoxypropane 5 
3754 , isopropyl methyl | 2-methoxypropane*......... CH;0CH(CHs)2...} 74.12 
3755 , isopropyl phenyl | isopropoxybenzene; 2-phen- | (CH3z)2CHOCeHs..| 136.19 
oxypropane 
3756 ——, methylene dieth|yl. See Methane, diethory-*. 
3757 | ——, methylene dimet|hyl. See Methane, dimethory-|*. 
3758 | ——, 0,o’-methylenedi|phenyl. See Xanthene. 
3759 ——, methylenediproplyl. See Methane, dipropory-*. 
3760 | ——, methyl 1-naph- | 1-methoxynaphthalene*; CioH7OCH3....... 158.19 
thyl methyl a-naphthyl ether 
3761 | ——, methyl 2-naph- | 2-methoxynaphthalene*; CioH70CH3....... 158.19 
thyl methyl £-naphthyl ether; 
nerolin (old); yara-yara 
3762 | ——, methyl phenyl. | See Anisole. 
3763 ——, methyl propargyl|. See Propyne, 3-methory-*. 
3764. | ——, methyl propyl...| 1-methoxypropane*......... CH3:0CH2CH2CH3| 74.12 
3765 ——, methyl 6-quinoly/|I. See Quinoline, 6-methory-. 
3766 | ——, methyl o-tolyl...| 2-methoxytoluene*; o-cresyl | CHsCeHsOCHs....| 122.16 


methy] ether 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility in grams pe: 
form, color Density Melting Boiling eae Serio 
No. | and index of g/ml point, °C } point, °C | water | Alcohol 








a anon Ether, ete. 
3728 | col. liq....... WAG | eels 54 8. <0 wo eth. 
3729 col. lig. or gas. 0.72602 eet 7.9 (11-2) | s. 2 2 eth. 
3731 = 20 
3732 A road 3 1 -061> 5.5 ee i. v. 3. y.s. eth. 
0 ~— 
3733 pl, 1.597525. 1.0606-* | 37.5 282 i. sls. | s. eth. pet. 
x > eth. 
SMM lig 26 feo 2.0 0.7987 dae hotter 182-4 i. s. s. eth. 
3735 
3736 ; 
3737 col lig, 0.747 <-79 64 (61.4) | s = x eth. 
3 (0.7327) 
3738 13-3 
3739 | lig., 1.5083. .| 0.9592} 0... IR0mtae | Bete. eile tt et 
69. 6-70.2! 
3740 | 1.513......... 020560 Sl) oc ebeeel penal Ae a eee ees ee 
: 73-510 
3741 | lia., 019652" | Sees 180: 95a' | eken yates eates- fs <ce 
1.5058%7-8 a 70-115 
Site) liq earn. 0.763 me 5.2 4as 35.5 sl. s. s. co eth. 
3745 | col. lig....... 1.0163 Rp |cbiatiecd.: 134-5782 | i. . y. s. eth. 
3746 | col. liq....... C6 Oh gincs ben 149.8 2 2 w eth. 
yi s?-4|y | Roe ee 0.9319— Paar’ 266: Sa | | kant sf ieee Mee eed oe 
TASMAN Sones ote 0.9426-— nfo So bin JAG Gane | 2. bees [eee ene = 
3748M 
3749. | lia., 17006942 |) SA7-U8 d. |... | Merten eee 1. es 
: 1.570542 ee 
3750 | leaf., 1.5768..} 1.0155 | 26.5 323-64. | i. s. s. eth. 
3751 | col. ha., OF 9103 “ell ieee eee en) Ee Re hee ee | 2, eee ae 
1.4872 ; 
Soa = | lige ag-vace dsc 0.7507 - 5 eae 5gtt 2 s. s. eth. 
3753 | col. liq....... 0 939-* Samii it aegis fl Rewer tS. = seas tie 
3754 | col. liq....... 0.7347=- pects 32.577 sl. s 8 s. eth 
3755. | col. liq....... 0.9464 , ee eee a eee Ic et oo eee ee 
3756 
3757 
3758 
3759 = 13-9 
3760 a lia y 1 -0964——— <-10 265-9 (258)| i. y.s. vy. s. eth.; s. bz. 
623218. 
S7GH Al wok: leaf. £. .sosdi Be as acc 72 274 sl. s. sl. s. v. s. eth; s. 
eth. CS2, bz. 
3762 
3763 , f 
3764 | col. liq., 1.3579] 0.738% | ...... ... | 38.9 3.05% | © 2 eth, 
3765 
3766 | lig., 15199158 0.9851—* asians 171.3 i. y.s. | v.s.eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


ea ere eer a ENS) anu 




















| Mol. 
No. Name Synonyms Formula Wt. 
3767 Ether, methyl m-tolyl| 3-methoxytoluene*.........- CH3CeHsOCHs....} 122.16 
3768 ——, methyl p-tolyl... 4-methoxytoluene*........+- CH3CeHsOCHs....| 122.16 
3769 ——, 1-naphthyl pro- 1-propoxynaphthalene*...... Re ea SE eeat 186.24 
py 3 
8770 ——., 2-naphthyl 2-propoxynaphthalene*. ..... Cio H7O0CH2CH2- 186.24 
propyl CHs 
3771 ——, octyl phenyl..... 1-phenoxyoctane*.........-- CsHs0(CH2)7CHs | 206.32 
3772 ——, perchloro-. See Ether, bis(pentachloroethyl) |. 
3773. | ——, phenyl propyl. . .| propoxybenzene*.....-..--- CsH70CeHs.....-- 136.19 
3774 | ——, phenyl vinyl..... ethenoxybenzene*.........- CsHsOCH:CHz...| 120.14 
8775 ——., propyl o-tolyl ... 2-propoxytoluene*; o-cresy! CH3C6Hs0(CHe)2- | 150.21 
propy! ether CHs 
3776 | ——, propyl m-tolyl... 3-propoxytoluene*.........- CH3CsHsOCsH7...| 150.21 
3777 , propyl p-tolyl... 4-propoxytoluene*.....-...- CH3Cs6H.0CsHz...} 150.21 
3778 Ethine. See Acetylene. 
3779 Ethinyl tribromide. See Ethylene, tribromo-. 
3780 Ethinyl trichloride. See Ethylene, trichloro-. 
3781 Ethionic anhydride. . .| carby] sulfate; 1,3,2,4-dioxa- | SOOCH2CH2S020 188.17 
dithiane 2,4-bisdioxide L___—____ 
3782 Ethocain. See Procaine, hydrochloride. ? 
3783 Ethoxyamine*........ a-ethylhydroxylamine....... CoHsONHb......- 61.08 
Ethyl. For ethyl derivative|s see the parent compounds (e.|g., for ethylbenzene jsee 
3784 Ethyl acetate. See Acetic acid, ethyl ester. 
3784M| Ethylal. See Methane, diethozy-. 
3785 Ethyl alcohol........- ethanol*; methylearbinol; CH3CH20H.....- 46.07 
alcohol; spirit of wine 
— —. For other derivatives se|e Ethanol. j 
3786 | ——, esters with organic acid|s. See “ethyl ester,” under the| names of the acids. 
3787 Ethylamine*.......... Amuinoethanes icc des CHA NHe is. 2 oak 5.08 
3733 | ——, hydrobromide.........| ethylammonium bromide*...| CoHsNH2HBr....| 126.01 
3789 | —==, hydrochlofide.........) ..--- +s ee eseee sees sae CoHsNH2-HCl....} 81.55 
3789M| ——, hydroiodide, .......-.] --. eee et cceeee ners see set CoHsNH2HI..... 173.01 
3790 | ——, N-benzylidene. ..| N-ethylbenzalimine; N-ben- | CeHsCH:NC2Hs...| 133.19 
zalethylamine 
3791 | ——, 8,B-diethoxy- ...| aminoacetaldehyde; 2, 2-di- (C2Hs0)2CH- 133.19 
ethoxyethylamine; amino- CH2NH2 
acetal; acetalylamine 
3792 | ——, 8, B-diethoxy- dimethylaminoacetal........ (CHs)2NCH>- 161.24 
N,N-dimethyl- CH(OC2Hs)2 
3793 | ——, a,a-dimethyl-. See tert-Butylamine. 
3794 | ——, B-ethoxy-*...... 2-aminodiethyl ether; B- C:HsOCH2CH:- 89.14 
aminoethyl ethyl ether NH2 
3795 | ——, B-ethoxy-N- ethyl 6-methylaminoethyl CHsNHCH:2CH2- | 103.16 
methyl- ether OC2Hs 
795 ——., B-hydroxy-. See Ethanol, 2-amino-*. 
3797 —_—., B-hydroxy-N,N-d|imethyl-. See Ethanol, 2-di|methylamino-*. 
3798 ——, B-hydroxy-N-me|thyl-. See Ethanol, 2-methyla|mino-*. 
3799 ——, a-phenyl-. See Benzylamine, a-methyl-. 
3800 See Phenethylamine. 





——., B-phenyl-. 
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ee 


No. 
3767 
3768 
3769 
3770 
3771 
3772 
3773 
3774 
3775 
3776 
3777 
3778 
3779 
3780 
3781 


3782 
3783 


3784 


3784M 
3785 


3786 
3787 


3788 
3789 
3789M 
3790 


3791 
3792 


3793 
3794 


3795 


3796 
3797 
3798 
3799 
3800 
































Crystalline Solubility i 
fo rm, coor Density Mel ing Boiling Solubility in grams per 100 ml of 
reheaction 8 Paints JRDEL, Water | Alcohol Ether, ete. 
lig, 1.506%..,.| 0.9766 | ......... URES Oe ine | eee eee 
li 0.970922 Ma 
151337108 7 TD |e sores (173-4) Ree! 8 kes re 1) pots ko Sop CO 
liq., 1.044784 | oo... 298-9 
De ond ee Op OEE nliend colatol| P9B-B |... | ehoxend Pers. goat 
need ee MI Ls weve: 39), 5-40 pies I tatevarrry eet he, | Seon altpt peveencd (Pee ee ei 
col. liq....... 0.9130 | 8 28d ane mene eee Siler ote Be ee 
col. liq....... 0.9530 | seasteees 100.8) | tan, s. s. eth. 
BS oe eee een eee a ee ra 155-6 PCR read | hose BR 
0.0517 Ta. 7 al ie he ll a cope andl phenapet Bo 
Lc ee a 0.9484 sobebonae || QUE Bee cea tie yl beneaehia Saal 
bit raha 0.9497—- HE Menta 20.4 RE eR gine 
deliqheraa.tes|meeee ne BO eB geehlaftict race t Ge Wibtereunall wascnes 4oegeras 
Coleliciemmeser ORSBSTS | omits 68 C) -) oo eth. 
Benzene, ethyl-)|. For ethyl |esters of org|anic acids sele the acilds. 
col. liq., 0.7893"; | -117.3; | 78.5 SO operas eee e eth., chl.; s, 
1.3624218.85 is | “114.6 (78.37) me. al. 
0.78505~* 
col. liq....... 0.7059-—-; 80.6 16.6 2 20 eth. 
0.689~2 
15 
need. or pl. £. 1.7417 TELS Pah hoe. Reg IN etn dl ae cael Sieer a ae 
al. 
monocl. deliq. 1.2045%* 108 d. 315 23817 | s. i. eth, 
pl. f. al. 
needs; f.)-W.i..8 buMtawetitwit a: A en eae Pe ee Bla Baee al cainauuite Rees 
BPW ace 0.937%° Bre. Ws 195 i ca eth, 
liq., 1.4120 0.91617* ei eta 163 s. s. s. eth., CHCl; 
ay Oly Lqeeis ais sis 0.885— vac RpeyS 170-1 s. S. s. eth. 
lig., 1.4101... 0.852% || nse .c- 108 2 2 2 eth. 
liq., 1.4147... 0.8363~" hae re aar 945A ON vat ttl Preface tl oncuer teceene 




















For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 









































Moi. 
No. Name Synonyms Formula Wt. 

3801 Ethyl arsenate........ triethyl arsenate; ethyl or- (CoHs)sAsO4...... 226.09 
thoarsenate 

3802 | Ethyl arsenite........ triethyl arsenite; ethyl or- (CoHs)3AsOs...... 210.09 
thoarsenite 

3803 Ethyl borate.......... eee borate; triethoxy- B(OCe2Hs)3....... 146.00 

oron 

3804 Ethyl bromide........ bromoethane*.............. CH3CH2Br....... 108.98 

3805 » Vinyl-. See 1-Butene, 4-bromo-*. 

3805M/ Ethylcellulose. See Cellulose, ethyl ether. 

3806 Ethyl chloride........ chloroethane*.............. CH3CH2Cl....... 64.52 

3807 Ethyl cyanide. See Propionitrile. 

3808 Ethyl disulfide........ EN alg diethyl (CoHs)oS2.......- 122.24 

isulfide 

3809 Ethylene..... eae metbene *selayle o,f cree CHe:CHo ee 28.05 

3810 ——,, esters. See “diacetate”, “‘dibenzoate”’}, etc. under Glycol. 

3811 ——, bromo-. See Vinyl bromide. 

3812 ——,, 1-bromo-2-pheny|1-. See Styrene, B-bromo-. 

3813 ——., butyl-. See 1-Hezene*. 

3814 , sec-butyl-. See 1-Pentene, 3-methyl-*. 

3815 ——., tert-butyl-. See 1-Butene, 3,3-dimethyl-*. 

3816 ——,, 1-butyl-1-methyl|-. See 1-Hezene, 2-methyl-*. 

3817 ——.,, 1-butyl-2-methy]l|-. See 2-Heptene*. 

3818 ——,, 1-sec-butyl-1-me/thyl-. See 1-Pentene, 2,3-dim|ethyl-*. 

3819 | ——, 1-sec-butyl-2-me|thyl-. See 2-Hezene, 4-methy|lL-*. 

3820 , chloro-. See Vinyl chloride. 

3821 ——,, 1,2-dibromo-....| acetylene dibromide; sym- CHBr:CHBr...... 185.87 
dibromoethylene 

3822 | ——, 1,1-dichloro-....| uns-dichloroethylene........ CHe:CCL ae 96.95 

3823 ——,, 1,2 (or sym)-di- acetylene dichloride......... CHCI:CHCl...... 96.95 

chloro-(cis) 
3823A » 1,2 (or sym) -di- acetylene dichloride......... CHCI-CHCI 96.95 
chloro-(trans) 

3824 | Ethylene, 1,1 (or uns) -|diethyl-. See 1-Butene, 2-eth|yl-*. 

3825 ——,, 1,2(or sym)-diethlyl-. See 3-Hezene*. 

3826 ——,, 1,1-diethyl-2-me/thyl-. See 2-Pentene, 3-ethyl-|*. 

3826M| ——, 1,1-difluoro- uns-difluoroethylene......... CHe:CFoae ae. 64.04 

3827 | ——, 1,2(or sym)-diiso|propyl-. See 3-Hezene, 2,5-di|methyl-*. 

3828 | ——, 1,l(or uns)-dimet|hyl-. See Propene, -methyl-*|. 

3829 | ——, 1,2(or sym)-dime|thyl-. See 2-Butene*. 

3830 ——,, 1,1-dimethyl-2-p|ropyl-. See 2-Hezene, 2-meth|yl-*. 

3831 ——,, 1,2-dimethyl-1-p|ropyl-. See 2-Hezene, 3-meth|yl-*. 

3832 | ——,, 1,1-diphenyl-....| uns-diphenylethylene........ (CeHs)2C:CH2....| 180.24 

3833 | ——, trans-1,2-diphen|yl-. See Stilbene. 

3834 | ——, ethyl-. See 1-Butene*. 

3835 ——,, 1-ethyl-1,2-dime|thyl-. See 2-Pentene, 3-methy|I-*. 

3836 | ——, 2-ethy!-1,1-dime|thyl-. See 2-Pentene, 2-methy|I-*. 

3837 | ——, 1-ethyl-1-isobuty|l. See 1-Butene, 2-ethyl-3-meth|yl-*. 

3838 | ——,, 1-ethyl-2-isoprop|yl-. See 3-Herene, 2-methyl-*. 

3839 ——,, 1-ethyl-1-methyl]-. Sce 1-Butene, 2-methyl-*. 

3840 | ——, 1-ethyl-2-methyl|-. See 2-Pentene*. 

3841 ——,, 1-ethyl-1-propyl-|. See 1-Pentene, 2-ethyl-*. 

3842 ——,, 1-ethyl-2-propyl-}. See 3-Heptene*. 

3843 , ethyltrimethyl-. | See 2-Pentene, 2,3-dimethyl-*. 

3843M| ——,, fluoro-. See Vinyl fluoride. 

3844 ——. iodo-. See Vinyl iodide. 
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ORGANIC COMPOUNDS (Continued) 


No. 


Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 


Boiling 
point, °C 


Solubility in grams per 100 ml of 


Water 


Alcohol 





Ether, etc. 





3801 
3802 
3803 
3804 


3805 
3805M 
3806 
3807 
3808 


3809 


3810 
3811 
3812 
3813 
3814 
3815 
3816 
3817 
3818 
3819 
3820 
3821 


3822 
3823 
3823A 
3824 


3843 
3843M 
3844 








col. liq., 1.381. 


col. liq., 
1.42386 


col. liq. or gas. 
oil, 1.506339. . 


col. gas, 
1.363710 





col. liq., 1.5428 


liq., 1.451915... 
liq., 1.449015, . 





CO gases a2. 


col. liq., 
1.6104 


0.99267=° 


—_ 


0.566——2 
4 


2071+ 
15 


.250— 


.291+ 
4 


Pe T= 3 


1.265+£ 
4 


1.03824; 
4 
1.0206~* 


2459 g/1; 





(cis)-53; 
(trans)-6.5 





238 
166 
120 
38.0 


153-4 
-103.9 


11074 
37 
60.1 
48.4 


<-70 


277 


For explanations and abbreviations see beginning of iable. 
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d.c. 
d.c. 

d. 
1.089, 
0. 9617.5, 
0.9120 
0.57420 
v. sl. s. 


25.60 
em? 





48 321 


io) 


360 em$ 





co eth., chl. 


co eth. 
© eth. 
s. eth. 


s. eth. 


PHYSICAL CONSTANTS OF 
ee 























Mol. 
Wt. 


165.85 
100.02 
531.70 


332 .42 
264.78 
131.40 
256.33 


60.10 
78.12 
774.00 
133.03 





212.29 


No. Name Synonyms Formula 
3845 Ethylene, isoamyl-. See 1-Hexene, 5-methyl-*. 
3846 | ——, isobutyl-. See 1-Pentene, 4-methyl-*. 
3847 | ——, 1-isobutyl-1-met|hyl-. See 1-Pentene, 2,4-dimet hyl-*, 
3848 ——, 1-isobuty!-2-met|hyl-. See 2-Hexene, 5-methyl-|*. 
3849 , isopropyl-. See 1-Butene, 3-methyl-*. 
3850 ——, 1-isopropyl-1,2-d]imethyl-. See 2-Pentene, 3,4|-dimethyl-*. 
3851 ——._, 2-isopropyl-1,1-djimethyl-. See 2-Pentene, 2,4 -dimethyl-*. 
3852 ——.,, 1-isopropyl-1-me|thyl-. See 1-Butene, 2,3-dime thyl-*. 
3853 ——,, 1-isopropy1-2-me|thyl-. See 2-Pentene, 4-methy|l-*. 
3854 ——., methyl-. See Propene*. 
3855 ——, 1-methyl-1-phenlyl-. See Benzene, isopropenyl-. 
3856 ——, 1-methyl-1-proplyl-. See 1-Pentene, 2-methyl-*. 
3857 ——.,, 1-methyl-2-proplyl-. See 2-Herene*. 
3858 ——.,, perchloro-. See Ethylene, tetrachloro-. 
3858M| ——, perfluoro-. See Ethylene, tetrafluoro-. 
3859 ——., phenyl-. See Styrene. 
3860 —., propyl-. See 1-Pentene*. 
3861 ——.,, pseudobutyl-. See 1-Butene, 3,3-dimethyl-*. 
3862 | ——, tetrachloro- perchloroethylene........... CCle:CCle........ 
3862M| ——, tetrafluoro- perfluoroethylene........... CFa:CEs.p nee 
S863: ji, +5), COCTALOD Om sersiais cll eee eee detsraee ClsiClonaaeene 
3864 ——., tetramethyl-. See 2-Butene, 2,3-dimethyl-* 
3865 =, cetraphenyl—si5 ||P Eire, Seat tiles fe 0 (CeHs)2C:C- 
(CeHs)o 
3866 | ——, tribromo-...... ethinyl tribromide.......... CHBr:CBre 
3867 | ——, trichloro-....... ethinyl trichloride.......... CHCI:CCl....... 
3868 ——., trimethyl-. See 2-Butene, 3-methyl-*. 
3869 ——, triphenyl-....... a-phenylstilbene............ (Ces 
6Hs 
3870 ——, vinyl-. See 1,3-Butadiene*. 
3871 | Ethylene bromide..... 1,2-dibromoethane*; ethyl- CH2BrCH2Br..... 
ene dibromide; glycol di- 
bromide 
3872 Ethylene bromohydrin|. See Ethanol, 2-bromo-*. 
3873 Ethylenecarboxylic acild. See Acrylic acid. 
3874 | Ethylene chloride..... 1,2-dichloroethane*; ethyl- CH:CICH?Cl..... 
ene dichloride; glycol di- 
chloride 
3875 Ethylene chlorobromilde. See Ethane, 1-bromo-2-chlo|ro-*. 
3876 Ethylene chlorohydrin|. See Ethanol, 2-chloro-*. 
3877 Ethylene cyanide. See Succinonitrile. 
3878 Ethylene cyanohydrin.| See Hydracrylonitrile. 
3879 | Ethylenediamine (anh.).| 1,2-ethanediamine*......... NH2CH2CH2NH2 
3880 Ethylenediamtine =| |... nscheweoscconedoceeae NH:2CH2CH2NHp-- 
(hydrate) H20 
3830M || === vhexavanadatemeetra.|t se aaa een ne 2C2H4(NHo)o-Hy- 
‘ V6017-4H2O 
3881 | ——, hydrochloride......... ethylenediammonium chlo- HCl-NH2CH>- 
ride CH2NH»-HCl 
3882 | ——, N,N’-diphenyl-. .| sym-diphenylethylenediam- CeHsNHCH2CH2- 
ine; ethylenediphenyldi- HCceHs 
amine 
3883 1,1-Ethylenedicarboxy|lic acid, 2-phenyl-. See |Malonic acid, benzyllidene-. 
3884 cis-1,2-Ethylenedicarb|oxylic acid. See Maleic acid). 
3885 trans-1,2-Ethylenedica|rboxylic acid. See Fumaric \acid. 
3885M| Ethylene difluoride. See Hthylene fluoride. 
3886 Ethylene diiodide. See Ethylene iodide. 
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pele Density Melting Boilin; pe Oe 
n, felting soiling 
No. and index.of g/ml point, “C | point, °C Water | Aleohol Ether, ete. 
3845 
3846 
3847 
3848 
3849 
3850 | 
3851 
3852 
3853 
3854 
3855 
3856 
3857 
3858 
3858M 
3859 ; 
3860 
3861 - 
3862 pe 1.6311— —22.35 121.20 1 20 «© eth 
1.505: 
3862M| col. gas, ...0...| .....-.-- -142.5 -78.4 Lbesheulattssv:.xl) seis... 004 
3863 | yel. monocl. pr. 2.983- 187 subl. i sl. s sl. s. eth.; v. s. 
3864 ve 
chl.,tol., ac. a. 
3865 Se 236 ee 227 (221) | 425. i v.sl.s. | v. s. eth.; y. 
thomb. f. bz. s. bz. 
_ 3866 Lig Mya «evs esate PARA Vet: om wae Pe 163-4; See ||| ree | ue ere cs ae a 
53-5 
3867 col. lig., 1.4777] 1.45560-- | -73 (-86) | 87 0.1 2 2 eth 
3869 pares lente Recess. 72-3 220-114 ie v.s vy. s. eth 
. al. or ac. a. 
3870 ee 
3871 apes 2.1701—- 9.97 (10) 131.6 0.43159 | 5 co eth 
3872 
3873 er 
3874 | col. liq., 1.257-- -35.3 83.5-3.7 | 0.929 | s. «© eth.; s. ord. 
1.44432 0.86920 org. solv. 
3875 
3876 
3877 
3878 ‘ Hp 
3879 pray 0.8994—- 8.5 1G 100017) essen ll meee $,2n8 eth.; i, 
: : 2. 
3880 | col. liq., 1.4500] 0.963-* | 10 iB pee | ae Yee ot ateleteie hs e g 
S880M | brownish-vel...| 0s. .1.c.t60 |) csacccc. lacascscoas sl. s i i. eth. 
eteC Wt RUCCER EE cn ce tO At CARON | EERE ft peer eneaal On a we Se See wed eee ow 
3882 oa ee 1a | Saree ee are Tag Pram | Sears, i. V. Ss. v. s. eth 
a 
3883 
3884 
3885 
3885M 
3886 


3891H 


3891R 
3892 
3893 
3894 


3895 
3896 
3897 
3898 
3899 


3900 
3900M 
3901 
3902 


3918 


3919 
3920 
3921 
3922 
3923 
3924 
3925 


Name 


PHYSICAL CONSTANTS OF 


Synonyms 


Formula 





Ethylene dimercaptan 
Ethylenediphenyldiam 
Ethylene diphenyl eth 
Ethylene disulfonic ac 
Ethylene ethylidene e 
Ethylene fluoride. .... 


Ethylene fluorohydrin. 
Ethylene glycol. 


- See 1,2-Ethanedithiol*, 
ine. See Ethylenediamine, N, N 
er. See Ethane, 1,2-diphenory- 
id. See 1,2-Ethanedisulfonic ac 
ther. See 1,3-Diorolane, 2-me 
1,2-difluoroethane*; ethylene 
difluoride; glycol difluoride 
See Ethanol, 2-fluoro-*. 
See Glycol. 





Ethylene imine. 
Ethylene iodide....... 
Ethylene lactic acid. 
Ethylene mercaptan. 
Ethylene nitrate. 
Ethylene nitrite. 
Ethylene oxide 


——, a,a-dimethyl- 

Ethylene sulfide 
Ethylenimine 
Ethyl ether 


Ethyl fluoride......... 
Ethyl hydrogen sulfat 
Ethyl hydrosulfide. 
Ethylidene bromide. 
Ethylidene chloride. 
Ethylidene cyanohydri 
Ethylidene fluoride. 
Ethylidene glycol, trib 
——.,, trichloro-. 
Ethylidene iodide. 


See Ethylenimine. 

1,2-diiodoethane*; ethylene 
diiodide; glycol diiodide 

See Hydracrylic acid. 

See 1,2-Lthanedithiol*. 

See Glycol, dinitrate. 

See Glycol, dinitrite. 

1,2-epoxyethane*; oxirane... . 


1,2-epoxy-2-methylpropane; 
isobutylene oxide 
thiirane cco sone aee 
dimethylenimine; dihydro- 
azirine 
ethoxyethane*; diethyl 
ether; ether; ethyl oxide; 
sulfuric ether 
fiuoroethane*.............. 
e. See Ethylsulfuric acid. 
See Ethanethiol*. 
See Ethane, 1,1-dibromo-*. 
See Ethane, 1,1-dichloro-*. 
n. See Lactoniirile. 
See Ethane, 1,1-difluoro-*. 
romo-. See Bromal, hydrate. 
See Chloral hydrate. 
See Ethane, 1,1-diiodo-*. 





Ethyl iodide.......... 


Ethyl isocyanide...... 
Ethyl ketone. 

Ethyl mercaptan. 
Ethyl mustard oil. 
Ethyl nitrate 


Ethyl nitrite.......... 
Ethyloglycolic acid. 
Ethylolamine. 

Ethyl orthoarsenate. 
Ethyl orthoarsenite. 
Ethyl orthosilicate.... 


iodoethane* 


ethylearbylamine*.......... 
See 3-Pentanone*. 
See Ethanethiol*. 
See Isothiocyanic acid, ethyl est 
nitric ether 


nitrous ether 1:0. 0stoos «30s 
See Acetic acid, ethory-. 

See Ethanol, 2-amino-*. 

See Ethyl arsenate. 

See Ethyl arsenite. 





Ethyl oxide. 
Ethyl phosphate 


See Ethyl ether. 
triethyl phosphate 
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‘-diphenyl-. 


* 


id*. 
thyl-. 
CH2FCH2F....... 


CH2ICHil........ 


(CHs)sO;5.eeee 


CH2C(CHs3)20.... 
SS) 





CHSC Hal Pr aeeer 


er. 


CsH:ONOs....e. 


C2Hs0NO 











Mol. 
Wt. 


66.05 


281.89 


155.98 


91.07 


208.30 
182.16 
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Crystalline Solubility i 
x ie oer Derity Melting Boiling a ee Pee aot 
ot gr ara B/ point, “C | point, °C Water | Alcohol | Ether, etc. 
3887 
3888 
3889 
3890 
3891 
SOME Meoleasectrsrsree | ka ftac sets ill tsenehies COL oh ®t Meer Sa | Cohen see ke || St oe, oe ean 
3891 R 
3892 
3893 a 
3894 | yel. pened, 2.132 81-2 d. sl. s. s. s. eth. 
pr. f. eth. 
3895 
3896 
3897 
3898 
3899 pol or gee 1.9659 g/1;} -111.3 10.7 ry 0 co eth. 
0.887+ 
4 
S900) UI lighiand Mees OF S31 oma {RR Re Re SLMS | 6 We Rees 8. s. eth. 
3900M eal. lias 1.0368—- | d. eas. eee y.sl.s.| v.sl.s. eth. 
SOUP foils e sack Q:gs2=> 9 eee 55-6 % gOS y yes | Shee 
3902 col. liq. or 0.7135-* a@-116.3 34.6 7.520 -) co chl., bz.;s. 
sy ‘ B-123.3 cone. H2SO4 
3903 ipl gas, 0.8158-37.7;) -143 2 -37.7 19814 v.38. y. s. eth. 
seats 1.3057-4" 2.198% ¢/1 cm3 
3905 
3906 
3907 
3908 
3908M 
3909 
3910 
3911 Ik 
3912 | col. tiq., 1.933—-; -108.5 W2e2 0.420 8. a eth,  bz., 
1.52227-0 26 (-105 to chl. 
1.9249 -111) 
3913 eal. bas, 0.7402%* | <-66 79 v.s, | « eth. 
3014 | 
3915 
3916 b “8 
3917 ol inflam. 1.105 -102 (-112)] 88.7 1.3% C co eth. 
158484215 mg 
3918 oN or yelsh. COOLS NN Geese 17 v. sl. s. | 0 s. eth. 
q. 
3919 
3920 
3921 
3922 a 
3038 col. geen ck 0.933— Se scatiee 165.5 d. v.38. oo eth. 
3925 liga ge V.06864> | 250 cee: 216 100 d.| s. s. eth. 








For explanations and abbreviations see beginning of table. 
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No. 


Name 


Synonyms 





3926 
3927 


3928 
3929 


3930 


3931 
3932 


3933 


3934 
3935 


3936 
3937 


3938 
3939 
3940 
3941 
3942 


3943 


3944 
3945 


3946 
3947 
3948 


3949 
3950 
3951 
3952 
3953 
3954 
3955 
3956 
3957 


3958 
3959 
3960 





Ethyl phosphite....... 


Ethyl selenide........ 
Ethyl silicate. 
Ethyl sulfate......... 


Ethyl sulfide.......... 


Ethylsulfinic acid. 
Ethyl sulfite.......... 


Ethyl sulfone......... 


Ethylsulfonic acid. 
Ethyl sulfoxide....... 


Ethylsulfuric acid..... 
Ethyl telluride........ 


Ethyl thioalcohol. 
Ethyne*. 

Ethynyl bromide. 
a-Eucaine............ 


B-Eucaine............ 
—, hydrochloride......... 
—, lactate............4.. 


Eucalyptole. 
Eugenic acid. 
EBusenol enh 


——, methyl ether.......... 
» methyl-. 
Eugetic acid.......... 





Eupittone............ 
Euxanthic acid....... 


Euxanthone.......... 





, 3-methoxy-. 
Evernic acid.......... 


d-Evodiamine......... 
i-Evodiamine (hydrate) 
Exalgin. 








triethyl phosphite........... 


diethyl selenide............ 
See Hthyl orthosilicate. 
diethyl sulfate.............. 


ethylthioethane*; diethyl 
sulfide 

See Hthanesulfinic acid,* 

diethy]! sulfite... =.=... -5-- 


ethylsulfonylethane*; diethyl 
sulfone 

See Ethanesulfonic acid*. 

ethylsulfinylethane*; diethyl 
sulfoxide 

ethyl hydrogen sulfate; acid 
ethyl sulfate 

tellurrum ethyl; diethyl 
telluride 

See Hthanethiol*, 

See Acetylene. 

See Acetylene, bromo-. 


4-benzoxy-2,2,6-trimethyl- 
piperidine lactate; ben- 
zamine lactate; benzoyl- 
vinyldiacetonealkamine 
lactate 

See Cineole. 

See Hugenol. 

4-allylguaiacol; eugenic acid. . 


See Veratrole, 4-allyl-. 

See Veratrole, 4-allyl-. 

5-allyl-3-methoxysalicylic 
acid; eugetinic acid 

hexamethoxyaurin; eupit- 
tonic acid 


1,7-dihydroxyxanthone...... 


See Gentisin. 

orsellinic acid 4-everninate; 
lecanoric acid monomethyl 
ether 

2-hydroxy-6-methylanisic 
acid; orsellinic acid 4- 
methyl ether 


See Acetanilide, N-methyl-. 
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Formula 


(CoHs)sPO3 .....- 
(CoHs)2Se........ 
(CoHs)2504......- 


(CoHs)2S.......-- 


(CoHs)2S03......- 


(CoH5)2802......- 


(CeHs)2S0........ 
CoHs0803H...... 
(CoHs)2Te......-. 


CisH27NOu4....... 
Ci9Ho7NO4-HCl- 
H20 


2 
CisHaiNOo....... 


CisHoiNO2-HCl. . . 
CisH2i1NO2-CsH603 


CH2:CHCH2C¢6H3- 
(OCH3)OH 


CsHsCsH2(OCH3)- 
(OH)COOH 
Ci9Hs(OCHs3) 60s. . 
Ci9H16010-3H20. . . 
HOC¢H3(CO)(0)- 
CsH30H 


CH30Cs5H2(OH)- 
(CHs)COOH 


CisHi7N30....... 
Ci9Hi7N30-H20 .. 





Mol. 
Wt. 


166.16 
137.08 
154.18 


333.42 
387.90 


247.33 


283.79 
337.41 


164.20 


208.21 
470.46 
458.37 
228.19 


332.30 


182.17 


303 .35 
321.37 


ORGANIC COMPOUNDS (Continued) 





3933 


3934 
3935 


3936 
3937 


3938 
3939 
3940 
3941 
3942 


3943 
3944 
3945 


3946 
3947 
3948 


3954 
3955 
3956 
3957 


3958 
3959 
3960 


Crystalline 
form, color 
and index of 
refraction 


col. liq., 1.4079] 0.9687=" 


liq., 1.4768... 

col. oily liq., 
1.401018 

col. liq., 
1.44233 

col. liq., 
1.419811 

thomb. pl..... 


syrupy liq..... 
col. oily liq.... 
red-yel. liq... . 


shining pr. cr.. 
rosettes f. 
sm. cr. 


wh. pl. or pr... 
col. iene 


col. liq., 
1.541619-4 


or. need. f. al.. 
pa. yel. need... 


yel. need...... 


need. or pr. 
f. al. 


yel. leaf...... 
rhomb. leaf. . . 





Density 
g/ml 


20 


1.2300 
1.1842 


o 
co 
wo 
ik 


_ _ _ 
& 3s 
a1 11 
tes | to 
S alo 


Melting 
point, °C 


103-5 








Solubility in grams per 100 ml of 














Boiling 
point, “C | water | Aleohol | Ether, ete. 
156.5 it v.s v. s. eth 
108 Led. eertatarel ag ha Ae 
208 sl. d.; | i., sl.d.;} 0, d. b.}| 0 eth. 
9615 d. h. 
92 0.3137 | s. s. eth. 
158 s. d. s. s. eth. 
(161.3) 
248 15-618 5] Seeeer s. h. eth.; v. s. 
bz. ;i. pet. eth. 
8915 d. s. s. s. eth. 
280, d. v.8 8. s. eth. 
138 i Bom = RE 
Dh ond..3. || eects ia ®. v. s. eth. 
errr 10 117 sl. s. eth. 
eee ah eeeezaed oboe v.s. eth. 
Te Oe 3.33 3.53 s. eth., chl. 
Ce ee s. s. en, ee 
252-3 v.sl.s. | 2 © eth.;s. chl., 
oils 
d. sl .:8s G3)65. s. eth., (NH4)2 
sabe COs 
Math ts ace fos sl.s.h. | s. glac. ae. a., 
alk., bl. color 
d. sl. s s. h. v. sl. s. eth.; s. 
alk. 
subl. d i. s. h. esl. s. eth.; s. 
alk. 
Wake. k Ever) Ss. s. eth. 
sl.s.h 
mone. b. s. h. s. s. eth., h. bz 
5 ao ef eee | ees. i dil. a. 


For explanations and abbreviations see beginning of table. 
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No. 


3962 
3963 
3964 


3965 


3966 
3967 
3968 


3969 


3970 
3971 
3972 


3973 


3974 
3975 
3976 
3977 
3978 


3979 


3980 
3981 


3982 


3983 
3984 
3985 
3986 


3987 
3988 


3989 
3990 
3991 
3992 


3993 


3993M 
3994 
3995 
3996 


Name 


6-Fenchanol. 
2-Fenchanone. 
J-a-Fenchene 


d-Fenchone........... 


Ferulic:acid. 2... ...20-8- 


Filixic acid... 


Flayaniline. ...:.....- 
3,5,7,3',4’-Flavenpento 
Flavianic acid, histidine 

Flavol 


BIQVONE. . 6.5 icc0c5,5,2:6 = 


——,, 5,7-dihydroxy-. 

——., 3,5,7,2’,4’-pentah 
——,, 3,5,7,3’,4’-pentah 
——, 3,7, 3/4 "tetrahydr 
Flayopurpurin odes bites 
Fluoran 


——.,2,7-dihydroxy-. 
Fluoranthene......... 


HlgOrene i... 5655303 he. 
——., keto-. 

——,, 9-oxo-. 

Fluorene alcohol. 
9-Fluorenol*.......... 
9-Fluorenone*........ 


Fluorescein........... 


——, dibromohydroxy|mercuri-, disodium salt. Se}e Mercurochrome 


——,, 4,5-dihydroxy-. 

——,, 2,4,5,7-tetrabrom 
——,, 2,4,5,7-tetraiodo-|. 
Fluoro-. 
Fluoroform).; ... «3.0%... 


——, methyl-. 
Formal, 
Formaldehyde........ 
——,, diethyl] acetal. 














Mol. 
Synoryms Formula Wt. 
See Isofenchyl alcohol. 
See Fenchone. 
1-7,7-dimethyl-2-methyl- Crobis: 2952.5 oe 136.23 
enenorcamphane 
d-2-fenchanone; d-1,3,3- CwHicOnk 25.288 152.23 
trimethyl-2-norcampha- 
none; fenchone 
4-hydroxy-3-methoxycin- HO(OCH3)CeHs- | 194.18 
namic acid CH:CHCOOH 
= eR YT See CssHa0O012........| 652.67 
3,7,3’,4’-tetrahydroxyflavone | HOCsH30C- 286.23 
inseam <= 
{CeHs(OH)2]C- 
(OH)CO 
oe ey 
2-(p-aminopheny])lepidine. . . ee 234.29 
1. See d-Catechol. 
salt. See Histidine, rere a 
2,6-anthracenediol*; HOC¢6H3(CH)> 210.22 
anthradiol 6H3C 
2-phenylchromone; 2-phenyl- | CsHsOC(CéHs): 222 .23 
1,4-benzopyrone 5 
CHCO 
aes 2) 
See Chrysin. 
ydroxy-. See Morin. 
ydroxy-. See Quercetin. 
anys See Fisetin. 
1,2,6-trihydroxyanthra- HOCsH3(CO)> 256.20 
quinone 6Ho(OH)2 
9-hydroxy-9-xanthene-o- CaHi203.......-- 300.30 
benzoic acid lactone 
See Hydroquinonephthalein. 
10 lad aie ee eee eer CisHi0. 2 sen-eeee 202.24 
diphenylenemethane........ CeHsCHeoCeHy....} 166.21 
(ee 
See 9-Fluorenone*. 
See 9-Fluorenone*. 
See 9-Fluorenol*. 
fluorene alcohol; diphenyl- CsHsCHOHCeHsg. .| 182.21 
enecarbinol —- -— 
9-oxofluorene; ketofluorene; | CeHsCOCcsHy..... 180.19 
diphenylene ketone L__§ 
resorcinolphthalein.......... CooHi20s......... 332.30 
220 


See Gallein. 
o-. See Hosin. 
See Erythrosin. 


See the parent co mpounds (e.g., for fluorobenzen ee Benzene, fluor|o-). 


trifluoromethane*........... 


See Ethane, 1,1,1-trifluoro-*. 
See Methane, dimethory-*. 
methanal*; oxomethane .... 
See Methane, diethory-*. 
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70.02 


ORGANIC COMPOUNDS (Continued) 





No. 


3962 
3963 
3964 


3965 


3966 
3967 
3968 














Crystalline Solubility i 100 ml cf 
beer poe s Desty Melting Boiling sain ds adi ‘ 
ian aig g/m point, °C | point, °C Water | Alcohol Ether, etc. 
lig., 1.47249...) 0.864%° | oo... 158 (155-6)| i. 2 ~ eth. 
oil, 1.464745, .| 0.94602" | 6 193-5 i. y.s. | v.s. eth. 
thomb. need. | ......... 168 d. 8, tis v.s sl. s. eth., bz. 
f. w. (169-70) 
OO erate ace<|  saetterres 1845(160)i sles aser-b i. 1. sl. s. eth.; s 
2 
velcnéed teri | ess SA. S60 Ge atiulensetiacd 2 i, s. sl. s. eth., bz. 
colar: f:i bs 5..|saeneenice OTaah be Wowmi|iceevonde a v.sl.s. | s. s. bz. 
vel-cr.:powd.. || c2chasss 295-300 d.| ......... i. v.58 vy. s. eth; 8. 
al. (270 d.) ac. a. 
Ol Plena, cs |) eevee sere 97 ehi igus eee® srereeic rs Ss. s. eth, 
yel. need. f. al.| ......... >360 459 v. sl. s.] s. h. sl. s. eth. 
lat need cen..| Aeetiees 173-6 ley! Acktacey a: | Ss an lie s. H280x, 
HNOs 
col. Seen Sap aaaiee 110 25160 rs sl. s. ¢ re s. eth.; s. 
need. f. al. So, ac. a. 
col leafy false) Oe. Sie sce 116 295 (298) | i. sl. s y. s. eth.; s. 
(100-7) bz., C82 
hex. need. f. w.| ......... 1531(156) ell aeeeeeeeA bh  |) Be s. s. eth., bz. 
yel. rhomb. pr.| ......... 84 341.5 i. v.s y. s. eth. 
or-red.cr;  _—s|,- 22a eee 312-8. dm oeaeeeeace 4 s. sl. s. eth.; s. 
powd. (d. 290) alk. sol., dil. 
a., b. glac. ac. 
tee a.; 1. bz., cbl, 
soluble. 
COL OB scan cics|) keebis Sees -163 -82.2; 75 em® | 394.5 | sl. s. CHCl; 
2040 atm. em* 
col. gas....... 0.815 ~ -92 -21 s. 8. s. eth. 


For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
3997 Formaldehyde, dimethyl] acetal. See Methane, dimethoz |\y-*. 
3997M| ——, 2,4-dinitrophenylhy- | .........-...... esses eee HCH:NNHC¢H3- | 210.15 
drazone (NOz)e 

3998 | ——, dipropy] acetal. See Methane, dipropoxy-*. 

3999 | ——, oxime............... formoxime; formaldoxime....| HCH:NOH....... 45.04 

4000 | ——, 2-thienyl-. See 2-Thiophenecarbonal. 

4001 ——.,, thio- (trimer)...... s-trithiane; trimethylene tri- | SCH2SCH:SCHe 138.26 
sulfide; trithioformalde- 1 
hyde; methanethial* (trimer) 

4002 Formaldoxime. See Formaldehyde, oxime. 

4003 Formamide........... methanamide*... UNS. }.1<244 HCONH2... 45.04 

4004 ==, ORME}. oi he ow saceaps methenyl amidoxime; isuretin | HC(;:NOH)NH2...| 60.06 

4005 ——., chloro-. See Carbamyl chloride. 

4006 ——, N,N-diethyl-....| N-formyldiethylamine....... HCON(C2Hs)2....| 101.15 

4007 ——, N,N-diphenyi-...| N-formyldiphenylamine; HCON(CeHs)2....| 197.23 
N-phenylformanilide a: 

4008 | ——, N-ethyl-......... N-ethylmethanamide........ HCONHCobs..... 73.09 

4009 ——., N-phenyl-. See Formanilide. 

4010 , ureido-. See Biuret. 

4011 Formamidine, amino-.| See Guanidine. 

4012 WN Nediphenyle4.4 (er ee, cs cree tact CeHsN :CHNH- 196.24 

CeHs 

4013 Formamine. See Heramethylenetetramine. 

4014 | Formanilide.......... N-phenylformamide. ....... HCONHCcHs.....| 121.18 

4015 , N-phenyl-. See Formamide, N,N-diphenyl|-. 

4016 | Formic acid........... methanoie acid*............ HCOOH A. ene 46 03 

4017 | ——, allyl ester............ allyl formate; 2-propenyl HCOOCH>- 86.09 
methanoate* CH:CH2 

4018 | ——.amylester............ amyl formate; pentyl HCOO(CH2)4CH3.} 116.16 
methanoate* 

4019 | ——. benzylester........... benzyl formate; benzyl HCOOCH:2CeHs...| 1386.14 
methanoate* 

4020 —~—-, butyl ester........... butyl formate; butyl methan- | HCOOC:Hpy....... 102.13 
oate* 

4021 BS see-butyl ester: acon ih. |) ace os capdaw cease cule oeeaneee EAE 102.13 

2H 

4022 | -—, ethyl ester ethyl formate; ethyl methan-| HCOOC2Hs....... 74.08 
oate* 

4023 ——, ethylene ester. See Glycol, diformate. 

4024 | -——, gerany] ester. See Geraniol, formate. 

4025 | ——, heptylester......... n-heptyl formate............ HCOOC7His...... 144.21 

4026 | ——, hexylester.......... n-hexyl formate............ HCOO(CH2)sCH3.} 130.18 

4027 | ——, isoamyl ester......... y-methylbutyl methanoate*,.| HCOO(CH2)2- 116.16 

CH(CHs)2 4 
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Crystalline lubility i 
e see Sat “ara ee. Boiling Solubility in grams per 100 ml of 
oF SE arETE e/a et OBI Water | Alcohol | Ether, etc. 
3997 
SOOT Miltvel. ors. eeleaeres es. LG Taati dome eeertehy <3.) e3ses:.. s. h. vy. sl. s. eth. 
3998 
099 mn He Colosliquerces yes ciltecraickis siaye Bln cavaciacence 84 Ee 40, OAD eR OSE a eoan ce 
4000 a 
4001 GOL EDE sai cterons =p isictstevolelers & 215-6 subl. Teens sl. s. sl. s. eth. 
sl.s. h 
4002 s 
4003 | col. liq., 1.1347; 2.55 210.7 d. 2 ) sl. s. eth., bz. 
1445302" | got (92—519) 
: 4 
BOOdenterhomb: £5) Il sfaefecsisis ie 114 d. s. sl. s. sl. s. eth.; i. bz. 
acet. or al. 
4005 
4006 | col. liq....... OX 90819". . wilienednee aed 177-8 72 Vv. 8. v. s. eth. 
4007 | rhomb.f.al...} 1.280%" | 74 (70-1) | 337.572 |s.h. | s. s. eth., bz.’ 
4008 Fig ise On 0.9525 ociprwddo. Lau 197-9 2 2 © eth. 
4010 
4011 
4012 |i need. f..al.q\h iJ... 2. sands 136 > 250 sl. s. Ss. Vendon eubss: 
; bz., acet., chl., 
ee sl. s. pet. 
eth. 
4013 +f 
4014 | col. monocl. 1.1437—; 47.5 271 s. v.s. s. eth. 
pr. 
1.1125 
4015 Sa 
4016 oa 1.22647 ; 8.40 100.7 c-) c) « eth., glyc. 
1.37137 “y ih 
4 
MONT | lige MUU O.49=.. | bine oben 83 as. |i » eth. 
4018 | col. liq., 0.8926 | -73.5 130.4 sls. | © co eth. 
1.395111.5 a 
4019 | arom. liq..... 1.081-- costo Batentk 203.4 1. s. © eth. 
4020 | col. liq., 1.3891] 0.0108; | -90.0 106.8 sl.s. | eth. 
0.8848~° 
BOUL | oxide cp care 0.8825° I siege eee 97 sl. s. Ey © eth. 
4022 | col. liq., 0.92362" | -80.5 54.3 11.8% | s. s. eth. 
1.35975 ‘ 
4023 
4024 3 
4025 |} col. liq....... 0.894—— Se 176.7 is s. s. eth. 
4026 | col. liq....... OBI | EAH. 153.6 v.s, | © eth. 
4027 col. liq., 1.391. 0.8712 LSispe osere't 123.5 0.30722 | s. co eth. 

















For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
4028 Formic acid, isobutyl isobutyl formate; 6-meth- HCOOCH2CH- 102.13 
ester ylpropyl methanoate* (CHs3)2 

4029 | ——, isopropyl ester........ isopropyl methanoate*...... HCOOCH(CHs)2 88.10 

4030 | ——, Llinaly] ester. See [-Linalool, formate. 

4031 | ——, methyl ester.......... methyl methanoate*; methyl | HCOOCHs....... 60.05 
formate 

4032 | ——, octyl ester............ n-octyl formate............- HCOO(CH2)7CH3.| 158.24 

4033 | ——, p-phenylphenacyl ester | .........-.+.-.---+++--++- pees 240.25 

46115 

4034 | ——, propyl ester.......... n-propyl formate........... HCOOCsH7....... 88.10 

4035 ——, acetyl-. See Pyruvic acid. 

4036 ——, o-aminobenzoyl-|. See Isatic acid. 

4037 ——.,, benzoyl-. See Glyoxylic acid, phenyl-. 

4038 , chloro-, butylester | n-butyl chlorocarbonate..... CICOO(CH2)sCHs | 136.58 

4039 | ——,——, ethyl ester...... ethyl chloromethanoate*; ClICOOC2Hs...... 108.53 
ethyl chlorocarbonate 

4040 | ——,——, isoamylester..... y-methylbutyl chlorometh- CICOOCsHu......| 150.61 
anoate*; isoamyl chloro- 
carbonate 

4041 | —— , isobutyl ester....| 6-methylpropyl chlorometh- | CICOOCH2CH- 136.58 
anoate*; isobutyl chloro- (CHa)2 
carbonate 

4042 | ——,——, methyl ester.....] methyl chloromethanoate*; | CICOOCH3....... 94.50 
methyl chlorocarbonate 

4048 | ——,——, propyl ester..... n-propyl chlorocarbonate... . PO MCR EEE 122.55 

3 

4044 ——, ——,, trichloromethy] es|ter. See Diphosgene. 

4045 , cyano-, ethyl ester | ethyl cyanomethanoate*; CNCOOC2Hs..... 99.09 
cyanoethyl carbonate 

4046 | ——, phenyl-. See Benzoic acid. 

4047 , 2-thenoyl-. See 2-Thiopheneacetic acid, a-0|x0-. 

4048 | Formohydrazide...... formylhydrazine............ HCONHN#E2..... 60.06 

4049 | Formonitrolic acid....| methylnitrolic acid.......... HC(:NOH)NOz...} 90.04 

4050 | Formosa camphor. See d-Camphor. 

4051 Formoxime. See Formaldehyde, oxime. 

4052 Formyl chloride, chlorjo-. See Phosgene. 

4052M| Formyl fluoride, fluoro|-. See Carbonyl fluoride. 

4053 Frangula emodin. See Emodin. 

4084 | Frangulin... 2.2.0... | ccc cee ce sere cede cece e eee CopH2009.......-- 404.36 

4055 Fraxifo.- be. soll CSRS eer aeote Cardy ats 1¢l13O 10a 370.31 

4056 p-Fructosamine.......| isoglucosamine; isodextros- | CH2OH(CHOH)s- | 179.17 
amine COCH:NHe 

4057 p-Fructose............ levulose; fruit sugar........- (ON sGHOGe rae annco 180.16 

4058 Fructosin. | See Levulin (synthetic). 

4059 Fruit sugar. See p-Fructose. 

4061 Fucose its fsfanie oerccctie 2,3,4,5-tetrahydroxyhexanal* | CsHi20s........-. 164.16 
(one form) 

4062 | Fulminic acid, silver salt save fulminate; fulminating | AgCNO.......... 149.90 
silver 

4063 Fulminuric acid...... 2-cyano-2-nitroethanamide*; | CNCH(NOz)- 129.08 
cyanonitroacetamide; iso- CONH2 





cyanuric acid 
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ORGANIC COMPOUNDS (Continued) 





No. 


4028 
4029 


4030 
4031 


























Crystalline Solubility in gr 100 ml of 
form, color Density Melting Boiling peacaschd ae ae er 2 aed Fi 
peri g g/ml point, “C | point, “C Water | Alcohol | Ether, etc. 
eal, lig, $e 0.875°° | -95.3 98.2 1.0122 | © 2 eth. 
1.3858419-° 
lige one: 01883--- | re 71.3 2.12 | « 2 eth. 
a (665-8 .5) 
0.873—- 
col. liq., 1.344.| 0.98149 ;] -99.0 31.50 30.420 | 2 s. eth., me. al. 
0.975-— 
4 
col. liq., 1.414.| 0.872 | ......... 198 Se aie | RN Dire 
ccna Oat ol eas Sean 74 een ea eee Wimecrtcre, iit meee sere RAS ae 
col. lig., 1.3771] 0.9006 | -92.9 81.3 2.792 | 2 eth. 
hk et ee AO | ak ross AOE d. d. 2 eth. 
col. liq 1.138 -80.6 94 d. d. s. cth., bz., chl. 
col. liq......- 1024 uanlihe bother 3 156 d. 2 2 eth. 
Golevliquictesss er. 037 enall ee eee 130 d. 84d. «© eth.; s. bz., 
. chl. 
colMliquisa...-.: 1.236 A ee 71.4 d. 20 co ioe go bz; 
chl. 
coltliqnaee.. 1.0902" A eae 116 d. 2 ~ eth. 
WG Soteee e 1.013— dwaeek: 116 ie 8. s. eth. 
yel. pl.orneed|] ......... Slt es VP Seine acts i. s. h. Ss. i a Vv. Ss. 
chl., bz. 
meed. ta ctbve- slo eee a4 Ce Gi Sh eters te v.s 8. v. s. eth. 
yellineedie tla een cc: 226 ike teen Bes: y.sl.s. | s. b. s. h. eth., h. bz. 
need. f.. al TAnhle8. beet 190), altos: 5: Bevae s. i. eth. 
\aqih Ose o Geerte | Sac eeman | lector racked | WeckaetEe okt | erates ia i. eth.; s. dil. a. 
need. f. W..... 11.508~ 5, s|n05. (O5)aniinte cece ves 6.7118 | s. eth. 
18 
1.669—- 
need sfevallisc at.|P coe ntcn oes 145 d. V.s. 1.662 | i. eth. 
sm. wh. need. | ......... EXD: eel gc Memes «ks 0.07518 | s. = Oe; i. 
.W. 3 
coliprets alemsie amie: 145 expan sae ek: 8. s. y. sl. s. eth.; i. 
chl., bz., Igr. 








For explanations and abbreviations sec beginning of table. 
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No. Name Synonyms 
4064 Pumaric acid. -.:..... trans-butenedioic acid*; 
trans-1,2-ethylenedicar- 
boxylic acid 
4065 | ——, diethylester.......... ethyl fumarate; diethyl 
fumarate 
4066 | ——, dimethyl ester........ methyl fumarate............ 
4067 | ——, monoethy]l ester....... monoethyl fumarate......... 
4068 ===, DTOMO==. <ciss coke ~ce wera barnes aw snpign ten: 
4069 MOTOTO Hf, o.5,5 & SEIS ais oie ERE Re es ase 
| 
4070 ——, methyl-. See Mesaconic acid. 
4071 | Furacrolein. See Acrolein, B-2-furyl-. 
4072 | Furacrylic acid. See 2-Furanacrylic acid. 
4073 | Fural. See Furfural. 
4074 | 2-Furaldehyde. See Furfural. 
4075 PUTA Geo cele aye = cist furfaranies aknaksee cee 
4076 ——.,, 2?-acetyl-. See Ketone, 2-furyl methyl. 
4077 ——.,, 2-benzoyl-. See Ketone, 2-furyl phenyl. 
4078 | ——, 3-bromo-........ B-furyl bromide............ 
4079 | ——, 2-butoxymethyl- | tetrahydrofurfury! n-butyl 
tetrahydro- ether 
4080 ——., 2-chloro-........ a-furyl chloride; a-chloro- 
furfuran 
4081 —=— , 2-chloromercuriq}c.) 56 eee nee ae: 
4082 | ——, 2-(chloro- furfuryl chloride. ........... 
methyl) - 
4083 ——., 2-(chloro- tetrahydrofurfury] chloride. . . 
methyl)tetra- 
hydro- 
4084 ——., 2-(diethoxy- furfural diethyl acetal. ...... 
methyl) - 
4085 “| ——, 2,5-dimethyl-..-.| sicccscccnececs. coe- sees: 
4086 2 Sain Crm oo sill eeictel eas cen ees bisvhavini anaes 
4087 || 72, 5-diphenyl-.2 2,4) sce .pacns Esaes eek oe 
4088 | ——, 2-ethoxymethyl- | ietrahydrofurfuryl ethyl ether 
tetrahydro- 
4089 | ——, 2-iodo-.......... a-furyl iodide. ............. 
4090 | ——, 3-iodo-.......... B-furyl iodide. ............. 
4091 ——, 2,2’ -mercuridi-. | See Mercury, di-2-furyl-. 
4092 ——., 2-methyl-. silvan; sylvan 
4093 === (Sa IMCL N= 5 5-25, cl) Sa cic eprtee se ws one neeee 
4004 | a I 2enitrOer nics ss. 55] Ser toca ee ecmeeds oss an 
4095 ——,, tetrahydro-...... tetramethylene oxide. ....... 
4096 | ——, thio-. See Thiophene. 
4097 ee 52.3, 4-trichlor0s. 4) 5 ..an;nctoae eee e 
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Formula 


HOOCCH:CH- 
COOH 


(:CHCOOC2Hs)s. . 

(:CHCOOCHs)2.. . 

HOOCCH:CH- 
COOC2Hs 

BrC(COOH) :CH- 
COOH 

Cl1C(COOH) :CH- 
COOH 


OCH:CHCH:CH 
ES ee 


CsH30Br........ 
C4H70-CH20C:Hs 


C.H30H¢gCl 
CsHsOCH2Cl..... 
C4H70-CH2Cl.... . 


C.H30-CH- 
(OC2Hs)2 
CsH20(CHs)2. . .. . 
CaH2O(NO2)s. ... - 
CsH20(CeHs)2. . 


CsH70-CH20C2H; 


CsH30-NOz....... 


Wt. 








: 


116.07 


172.18 
144.12 
144.12 
194.98 
150.52 


68.07 


146.98 
158.24 
102.52 
303.13 
116.55 
120.58 


170.20 

96.12 
158.07 
220.26 
130.18 


113.07 


OCH2CH2CH2CH2} 72.10 


ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility i 
form, color Density Melting Boiling ee et 
No. | and index of g/ml point, °C | point, °C Watern|Atcohel || Menor 


























refraction 
4064 col. monoe!. 1.635~ 287 (293-5)|} 290; subl. | 0.70%, | 5.7529-7,) 0.7275 eth.; v. 
pr. 200 9.8100 4.767 eis CCh, 
chl. 
4065 | col. liq....... 1.054 | 0.6 218 sls. | s. s. eth. 
4066 | col. tricl. pr...] ......... 102 192 i sl. s. ee eth.; s. c. 
chl. 
BOGT AN spieeweceee ee Male: ce esas 66 14716 sl. s. VAS: vy. s. eth, 
2068 Shaple meets LON ees ca 185-6 d. 200 s. Ce Pn Pedaesso oooncr 
BOGS ep -fvac: ait. CNP t an 191-2 subl. v.S. v.8. Bes eth.; sl. s. 
Z. 
4070 
4071 
4072 
4073 
4074 : 
4075 | col. liq., 044415: 9 fo os «be 32758 1. Vv. S. v. s. eth. 
1.42157 ee 
-9366— 
4076 - 
4077 | | e 
4078 liq., 1.4981... 1.650—- inte arene 101.9-2.2744) 1. ER ae |IRoriiccscn Ace 
4079 | col. liq....... OMIBO nd reaie. 22: 194.5-6.0721] i. s. s. eth. 
4080 col. liq., 1.4571 1.1923—* See 77 2-7 5744) 1. s. 
4081 5 = powd. |\ <.0tsnate ASR ON Ine Pa i. s. h. sl. s. eth. 
a 
4082 col. liq., 1.4941 1.1783~- s SeePA 491-9 .476 | i. Ss. s. eth. 
ORS JN follies. 4 otl.1102— a) Vee ls HAQON | |e. Me. |) MR cas 
S 9.5721 
4084 COllig titer eM escces || Testosen. 184-5740 it Va Sie] See ee tents racers 
4085 | col. liq., 1.4363] 0.9026]... o4 i. s. s. eth chl., 
ac. a., bz. 
4086 ey f. hi Caer oe 101 steipiayetata ate “p wats 2 a s. eth. 
pr. f. al. 
4087 | need. or leaf. | ......... $1 343-5 i. Vv. 8. v:-s. eth; +s: 
f. dil. al. mostorg.soly. 
4088 Ol Tig toe. m=: MP ORRG es Wn ais cies cre phi ed PD here Bekah tesarece | Wise wale Meme ye 
4089 | col. oil, C1 ip) Eaae | Eee aee 43-518. | Uo 2 20] ORs s. eth. 
1.56612 ae 
read col. liq faa. 2 2.045—- ote Aare te 132.2782 is, +071) CR SI: s. eth. 
4092 cols hiquess -c.<. Cts hr eee | 62.5-3.0737 | re a | s. eth. 
4093 | col. liq....... B88 (Meee oe et ee s. s. eth. 
TY te | 2 ae a (eee 282-9 Bie Oe > ee. i, ll wettee s. eth., alk. 
meets f. 
pet. eth. 
AOR Bic cd 404 Ne oo Seas, NM baecstrteiss 64-66 v.s. 8 ,  |iieaeesdenc ss. 
4096 
400704 1c: ss. ce ee MARTE Voc 3255 151-720. 7Ml so se eg See 4. See 


For explanations and abbreviations see beginning of table. 
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No. Name Synonyms Formula Mel 
4098 2-Furanacetonitrile... 2 fury leestonitrile, furfuryl CsH30-CH2CN....| 107.11 
cyanide 
4099 2-Furanacrylic acidc. .| 6-2-furylacrylic acid; 2- CsH30CH:CH- 138 12 
furalacetic acid; fur- COOH 
acrylic acid 
4100 | ——, amylester............. n-amyl 6-2-furylacrylate.....| CsH;0CH:CH- 208.25 
COOCHsHn 
4101 | ——, butyl ester............ n-butyl] B-2-furylacrylate. ...| CsH3;0CH:CH- 194.22 
COOCH:Hs 
4102 | ——, ethyl ester............. ethyl B-2-furylacrylate; C4sH3;0CH:CH- 166.17 
| ethyl furacrylate COOCH2Hs; 
4103 ——, methy] ester........... methyl 8-2-furylacrylate..... Went 152.14 
H3 
4104 | ——, propyl ester........... n-propyl B-2-furylacrylate. ..| CsH;0CH:CH- 180.20 
COOC3H7 
4105 2-Furancarbinol. See Furfuryl alcohol. 
4106 2-Furancarbonal*. See Furfural. 
4107. | 2-Furancarbonyl chlorjide. See 2-Furoyl chloride. 
4108 | 2-Furanecarboxylie acijd. See Furoic acid. 
4109 3-Furancarboxylie acijd 3-furoic acid.............. C4sH30-COOH..... 112.08 
4110 —.,, 4,5-dihydro-5-ke)|to-. See Aconic acid. 
4111 > 2,5-dimethyl-. See Pyrotritaric acid. 
4112 Sei A OD Cea nen 24 | cedars aie Sarna TO OK ones CH;C4sH20-COOH | 126.11 
4113 | —> MOLY ESters jactacterercun eee metre tte ass CH3C4H20- 154.16 
COOC2Hs 
4114 , tetrahydro-5-0x0|-. See Paraconic acid. 
4115 2,5-Furandicarbonyl cjhloride. See Dehydromucyl c\hloride. 
4116 #,5-N ape aolcarbory te Fh daca Cee et aso Gener C4H20(COOH)2...| 156.09 
aci 
4107) | ——Sdimethhyll ester sss. ecdetel| fesse aloe erosion usle wis akslepetere CsH20(COOCHs)2 | 184.14 
4118 2,5-Furandicarboxylic jacid. See Dehydromucic acid. 
4119 2,5-Furandione. See Maleic anhydride. 
4120 2-Furanmethylamine.| See Furfurylamine. 
4121 Furfuraly.. no. se 2-furancarbonal*; 2-furalde- | CaHs;O0CHO....... 96.08 
hyde; fural; furfuralde- 
hyde; furole; furfurole 
4122 | ——, diacetate.............. furfurylidene diacetate...... CsH30CH- 198.17 
(OOCCHa)2 
4123 | ——, diethyl acetal. See Furan, 2-(diethoxymethyl)-|. 
4124 | ——, hydramide............ See Hydrofuramide. 
4125 | ——, phenylhydrazone.......) 2.0.0... 2.05 cee ene renee CONES 186. 21 
4126 . d5-methyl-.......| -methylfurfurole......... CH;C4sH20-CHO _| 110.11 
4127 ——., 5-nitro-....... rc iall Re eee a Aces NO2CsH20-CHO. , | 141.08 
4128 , tetrahydro-..... furfural tetrahydride........ C4H;0-CHO...... 100.41 
4128T | Furfural acetone. See Acetone, furfurylidene-. 
4129 Furfuralcohol. See Furfuryl alcohol. 
4130 | Furfuramide. See Hydrofuramide. 
4131 Furfuran. See Furan. 
4132 Furfurine 3. eseek.c esl) ace dae dere hones teceaee CisHiN203.. ....}| 268.26 
4133 Furfurole. See Furfural. 
4134 | Furfuryl alecohol...... 2-furancarbinol; furfuraleo- | CaH30-CH2OH....| 98 10 
hol; @-furylearbinol. 
SISBe 3] == “geataier © of. nase metas [acess wie eae es cnc, veteran EB 0Ce 140 13 
3 
4136. |'———=, butyratescch < o.n.0 cceelhaeths BRE ay ees ses tae ee CsH30CH2- 168.19 
OOCC3H; 
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ORGANIC COMPOUNDS (Continued) 












































Crysta!line lubility i 2) 
r form, color Density Melt ing Bolling Solubility in grams per 100 ml of 
ee: ae . 8 pomt, point, Water | Alcohol Ether, ete. 
4098 | col. lig....... 1.08547 | 78-80 | owes sls. | v.s v.s. eth 
4099 | wh. meet BaP ia c/a 141 226; 1178 | i Ss. s. eth. 
w., odorless, 
1.528620 a 
4100 col. liq... 1 0322—- SAG ists 119.4 i. Bae ayes Poe ll asnlereraye oleae 
4101 | col. liq....... 1.04829 | on... 121.05 i LET seston SOS 
4102 pol lig. 1.0891 | 24.5 es i cae | Mise gas Sette 
: 11 
4103 Ay res Rieter e ae: « 27 114-516; i SRT OBY ceiectetce ohh 
é 227-8744 
4104 | col. liq., 1. 0744-1 | meters 119? i Smee Daher irs te cee 
1.522920 
4105 
4106 
4107 
4108 
4109 | col. need. f.w.] ......... 120.5-1.5 | 105-102 Ter Code Slledevrcoots v. s. eth, 
4110 
4111 
ATT20)}\\col.ier.if.cw.etcilidaeres- =<. LO2=3' st mecrlib:srerpdatves ot 4M wrca ;s s. s. eth. 
4113 BOlsliciccere elect ces chill crane 85-720 dy meses s. eth. 
4114 
4115 
4116 | col. cr. powd..| ......... 225) eM pavon sae s s. s. eth. 
aig COL eranncr ae leat Sire | AN acceccnes i 8. v. s. eth, 
4119 
4120 a 
4121 polar el te.s 1 1598—- -36.5 161.7 8.320 C) © eth. 
almond odor, 
1.526086 
4129.8 I colle: £0RY Quisr kd ..5.6.5 52-3 220 i 8. s. eth. 
ree pet. eth. (143-42) 
1 
4124 
BUSA) bictakia tacts note) eb dete 51 OT spate | Wiigskeier i Ss. s. eth. 
4126 | col. lig........ HOT ==) | sais 7; 3.3 y.8 oo eth. 
a 106-750 
1.1097, 
4127 straw: yell ns 0)| Tele yess 35 shmyreeryy lees 2 [lic aia <con ORE s. eth. 
ree COL. Giarasse ae 1.10947 SProaecsierera 144-5740 H Sai hs cuanto 
4129 
4130 
4131 
re Mr DES Hee 55,2.) ere ates 1 eaten BAI Sti eo i s. s. eth. 
1 
4134 col.-yel lig Azo tp Real 171759 Es Es © eth. 
almost odor- 
less, 1.48505 a 
4135 ees 1.1175 seabeseoe 175-774 i s. s. eth. 
1.4603 PA 
4136 | col. liq....... CORDS Wo ceanacce 212-374 | v.sl.s.|s. eth. 
s (69-701) 





For explanations and abbreviations see beginning of table. 
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No. 





4137 
4138 


4139 
4140 
4141 
4142 
4143 


4144 
4145 


4146 
4147 
4147D 
4147E 
4147F 
4147G 
4147H 
4147J 
4147K 
4147L 
4147M 


4147N 
4147P 
4147Q 
4147R 
41478 
4147T 
4147U 
4147V 
4147W 
4147X 
4147Y 


4148 
4149 





Name 


Furfuryl alcohol, pro- 
pionate 

——, 2-furoate........... 

——, 5-methyl-....... 

——,, tetrahydro-...... 

Furfurylamine........ 

——,, tetrahydro-...... 


Furfuryl chloride. 
Furfuryl esters. 





Furfurylidene diacetatle. See Furfural, diacetate. 


Furfuryl mercaptan... 


2-Furoic acid, Furoic 
acid 

——, amyl ester........... 
——,, butyl ester........... 
——.,, sec-butyl ester........ 
——, ethyl ester........... 
——,, furfury] ester. 

——, heptyl ester.......... 
—, hexyl ester........... 
——., isoamyl ester......... 


——, methyl] ester.......... 


——, octyl ester........... 
——, propyl ester.......... 
——, 3-bromo-........ 
——,, 5-bromo-........ 
——, —, ethyl ester 
——,, 3-chloro-........ 
——, 5-chloro-........ 
——, 5-methyl-....... 
——,——,, methy] ester 
——,, 5-nitro-......... 
——, tetrahydro-...... 


3-Furoic acid. 
Burin yates ask asiqevmeas 
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Mol. 
Synonyms Formula Wt. 
AOROSA AE Wats sa teres ae C4H30CH2- 154.16 
OOCC2Hs 
furfuryl furoate; furfuryl C4Hs0CO2CH2- 192.16 
pyromucate CsH30 
5-methyl-2-furancarbinol. ... | CHsCsH2O-CH2OH| 112.12 
tetrahydro-2-furancarbinol...} CsH7O-CH2OH....} 102.13 
2-furanmethylamine......... CsHsOCH2NHo...} 97.11 
tetrahydro-2-furanmethyl- CsH;OCH2NHe...| 101.15 
amine 
See Furan, 2-(chloromethyl)-. 
See under Furfuryl alcohol. 
2-furylmethanethiol......... CsH30CH2SH..... 114.16 
bipyromucyl; di-2-furyl- CsH30COCOCs- 190.15 
glyoxal H30 
2-furancarboxylic acid; pyro- | CaHs0COOH..... 112.08 
mucic acid 
n-amyl furoate............. CsH30-COOCsHu | 182.21 
n-butyl furoate............. C4H30-COOCsHp..} 168.19 
sec-butyl furoate............ C4H30-COOC4Hs. .| 168.19 
ethy! furoateseenci--ieeieen C4H30-COOC2Hs..| 140.13 
See Furfuryl alcohol, 2-furoate. 
n-heptyl furoate............ CsH30-COOC;His.| 210.27 
n-hexy] furoate............. C4H30-COOCsHis.| 196.24 
isoamyl furoate............. CsH30-COOCsHi.| 182.21 
methyl furoate............. C4H30-COOCHs.. .| 126.11 
n-octyl furoate............. CsH30-COOCsHi7.| 224.29 
n-propyl furoate............ CsH30-COOCsH7..| 154.16 
B-bromopyromucic acid... .. CsH2BrO-COOH. .| 190.90 
6-bromopyromuicie acid...... BrC4H20-COOH. .| 190.99 
Br Rah 1a a. fy See ne eit g 219.04 
5 
B-chloropyromucic acid......} ClCsH20-COOH.. .| 146.53 
6-chloropyromucic acid,..... ClC4H20-COOH.. .| 146.53 
MERE Gey antonio; ie ina CH3C4H20-COOH | 126.11 
1 ESO RAN Fetes ene ee Pei aes 140.13 
3 
Met AEP OR LR Uae, A 2 NOeCsH20-COOH | 157.08 
tetrahydropyromucic acid....| CsH7O-COOH..... 116.11 
See 3-Furancarboxylic acid. 
OT ees cee aE Ae. 3 CsH3;30CHOH- 192.16 
COC,B:0 


ORGANIC COMPOUNDS (Continued) 
a eee 
Solubility in grams per 100 ml of 


4139 
4140 
4141 
4142 
4143 


4144 
4145 


4146 
4147 
4147D 
4147 E 
4147 F 
‘4147G 
4147H 
41475 
4147K 
4147L 
4147M 


4147N 
4147P 
4147Q 
4147R 
41478 
4147T 
41470 
4147V 
4147W 
4147X 
4147Y 


4148 
4149 


Crystalline 
form, color 
and index of 
refraction 


col., almost 
odorless liq., 
1.450219 


col. oily liq., 
1.5329 : 
yel. need...... 


wh. monocl. 
need., subl. 
COlaliqn: S21 «.- 
col. oil, d. on 
standing 
rolaliqhtssene 
wh. leaf. or 


pr., 
1,479720-8 


col. liq.; turns 
yel. in light, 
1.486029 

colsliqhve.n a. 


wh. need. f. w. 


wh. leaf. f. w.. 


It. br. need... . 





Density 
g/ml 


1.395; 
(1.330) 


1 07697 
1.049572 
4 


_ 
eo 
= 
ive} 
T 





Melting 
point, °C 


Boiling 
point, °C 


195-6762 


27.5 (19.5)] 1222 


34 (30-3) 


148 .5-9.5 
179-80 
108-9 


185 .0-5.5 
21 


134-5 





194-6744 
177-7874 


144-6 
151-2735 


118-20; 
83-41 
67-91 


195706 


subl. 


For explanations and abbreviations see beginning of table. 
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Water | Alcohol Ether, ete. 
v. sl. 8.| 8. «© eth. 

_ Gi.) 
i s. s. eth. 
s. v.s v. s. eth. 
C) c) © eth. 
oo Ss. s. eth. 
-) c-) «© eth. 
Be Gea! Leticia. Mee Renee 
re s. s. eth. 
3.575 | s. v. s. eth 
i. <n PR tse ee 
iE -) oo eth. 
i. c) «© eth. 
rb c) © eth. 
1 BOLT EM Don de AT 
rE SRR Base. | ORT 
he CR ant Bete, Oats 
rf ° «© eth. 

(sl. s.) 
Is Bi IT... Fates 
i. s. «© eth. 

(sl. s.) 

1.370 Ss: s. eth.; v. sl. s. 

lgr., CS2 

v. sl. s.| s. v. s. eth. 

CG. 
os s. s. eth. 
ib (eta yaldeall ecomierctees alee 
0.320 aul ole memeves on 
V-S. h.efityeta? v. s. eth 
escees |i brertne s. eth. 
s. h. s. s. eth. 
i sl. s. s. eth. 


PHYSICAL CONSTANTS OF 





No. 


Name 


Synonyms 








4150 
4151 
4152 
4152H 
4152M 
41525 
4153 
4154 


4155 


4156 
4157 
4158 
4159 
4160 
4161 
4162 
4163 
4164 
4165 
4166 
4167 
4167M 
4168 


4169 
4170 


4171 
4172 
4173 
4174 
4175 
4176 
4177 
4178 


4179 


4180 


4180M 
4181 
4182 











Furole. 


Furoyl chloride....... 


8-Furyl bromide. 
a-Furyl chloride. 
a-Furyl iodide. 
B-Furyl iodide. 
G acid. 
p-Galactonic acid 


p-Galactose 


p-Galacturonic acid . . 
Gallacetophenone..... 
Gallanilide........... 
Gallein tia. rttescis less 
Gallicacid............ 


——,, 3-monogallate. 
——, trimethy] ether. 


Gallints c.6 osireteace 


Gelsemine, compd. with 
acetone 


d-Gelsemine.......... 
——, hydrochloride......... 


Gentianin. 


Gentiobiose........... 


Gentisic acid......... 


——, 4-hydroxy-. 


Gentisin............. 


Geranial. 


Geranic acid.......... 
Geraniol... 2.65.5 .<: 
——,, acetate. , es Sees 
——, butyrate............. 


——, formate.............. 


——, dihydro-. 

, tetrahydro-. 

Gerany] esters. 

Germanium, tetra- 
phenyl-* 





d-Glaucine........... 


Glaurin. 
Glonoin. 
Glucide. 








See Furfural. 

2-furoyl chloride; pyromucyl 
chloride 

See Furan, 3-bromo-. 

See Furan, 2-chloro-. 

See Furan, 2-todo-. 

See Furan, 3-todo-. 


See 2-Naphthol-6,8-disulfonic 
d-lactonic acid.............. 


2,3,4-trihydroxyacetophen- 
one; 4-acetylpyrogallol 

gallanol; 3,4,5-trihydroxy- 
benzanilide 

pyrogallolphthalein, 4,5-di- 
hydroxyfluorescein 


3,4,5-trihydroxybenzoic acid. , 


See m-Digallic acid. 


See Benzoic acid, 3,4,5-trimetho 


3,4,5,6-tetrahydroxy-9- 
xanthene-o-benzoic acid 


See Gentisin. 


amyedalose iin ciaccc aus 


2,5-dihydroxybenzoic acid; 
py croc izenecarboxy ie 
aci 


See Benzoic acid, 2,4,5-trihydro 


1,7-dihydroxy-3-methoxy- 
xanthone; 3-methoxyeuxan- 
thone; gentianin 

See Citral a. 

3,7-dimethyl-2,6(and 2,7)- 
octadienoic acid* 

3,7-dimethyl-2,6-octadien- 
1-ol*, one form 


geranyl acetate............. 


geranyl butyrate............ 


See di-Citronellol. 
See 1-Octanol, 3,7-dimethyl-*. 
See under Geraniol. 


See Diethylene glycol, monolaur 


See Nitroglycerin. 
See Saccharin. 
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Formwa 


C4H3OCOCl...... 


acid. 
CH:0OH(CHOH)s- 
COOH 


CsH ,O0sCOOH.... 
CH3COC¢H2(OH)s 
CeHsNHCOCsH- 
OH)s 
CooH1207......... 
(HO)sCsH2COOH . 





ry-. 
CooHsO7.......-- 


(HO)2CsHsCOOH- 
3H20 


Ty-. 


CwHoOsee sare ae 


CioHicO2......... 
Orem Oelsenko ccc 
CizHO2......-.. 
CH3(CH2)2- 


COOC Hz 
HCOOCwH17..... 


(CeHs)sGe.....2-- 


CoHoNOy......- 


ate. 





Mol. 


cr 





258.22 


168.23 
154.25 
196.28 
224.33 
182.26 


381.00 


355 .42 





ORGANIC COMPOUNDS (Continued) 





No. 





4150 
4151 
4152 
4152H 
4152M 
41528 
4153 
4154 


4155 


4156 
4157 
4158 
4159 
4160 
4161 
4162 
4163 

4164 
4165 
4166 
4167 
4167M 
4168 


4169 
4170 


4171 
4172 
4173 
4174 
4175 
4176 
4177 
4178 


4179 


4180 


4180M 
4181 
4182 
































Crystalline Solubility in grams per 100 ml of 
form, color Pens Melting pole ae oe s con 
ae yu point, “C | point, Water | Alcohol Ether, ete. 
Colsiqes:.. CWRU be be-coe 0 955-0 cor] eae || eee, s. eth. 
lachrymatory 176 
TEES ES a eee Ee See 95-100 d. 140-1 Seiad |Gereeecick | easaceon we ceee 
Iexdtea betrays yes < oy: = 1 HcO werden ate 10.3%, | 0.5988 | vy. sl. s. me. al. 
nee 68.35 | 85% 
anh. 165-8 
See se eee 159-60 ida ee seers s. s. h. i. eth. 
a@]+53.59° 
lea lie eG yaer it, Pte .c 3.3). VEX wll geaatepae sl. s 8. s. eth.; v. sl. s, 
Te 
col. = OLA Witeas devia. DOS Pe) | tates s s. h. Ss. s. eth. 
powd. 
redicr powd. -4\fe aaaeeeiee ee a Se | teceee oe ee e sl. s.| 8. WE h. eth.; s. 
: alk. 
col. monocl. | 1.694 | 220d. d. 1.16%, | 27.25 | 2.5¥5 eth. 
need. f. w. 33100 glyc. 
Need eee ses ARs astsias || A Pence etry.’ s. s. s. eth. 
Dre facetsecn wiih soca: snhijat.20| yyrsase:. || S28 sore eeal ection 
Ser RMOOSe Ota COORenene 178 dieser: > |e S: s. eth., chl., bz. 
DEIMepWetee cy! MIME die.o aise S00 9 7 5) ae 3. S18 tered ek cok. tate 
two or forms?) ||fietk o-. i=. aT etre Silva |leteeed s. h. me. al 
aand Bp B190-95 
eal, need. fiw. beng seen 200 d. v.s v.s Vio 's.sethss0 1; 
CS, chl., bz. 
ely need ce eralls cite ters avers 267 400 subl. y.sl.s.| sl.s.h. | sl. s. h. eth.;s. 
alk. 
thin oil O;9522*" 1] Wat. 11920 i. . s. eth. 
1.486959. 
col. liq., 1.4798| 0.8812~* | <-15 a 2; 5.41) © eth. 
120-2 50% 
col. liq., 1.4660] 0.917% Jo... 242-54 d.| y.sl.s.| v.s. | © eth. 
S Reevaecees 0.9008 | oo... | 151-38 | i. 3. s. eth. 
Raton Og27 tl See 113-45 | i. s. s. eth. 
Gola tetrersey acidity «bereits « PEM >400 de eer sl.s. eth., acet., 
ler; : ¢ 
Z., tol. 
yel. rhomb. pr.} ......... V19=20) Be dil cc tulgeeck: s. h. v.s s. eth.; v. s. 
chl.; sl. s. bz. 








For explanations and abbreviations see beginning of table. 
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No. 





4184 
4185 


4186 
4186M 
4187 
4188 


4188M 
4189 


4190 


4191 


4192 
4193 


4194 
4195 


4197 
4198 
4199 
4199H 
4199R 
4200 
4202 
4203 


4204 
420, 


4206 


4207 
4208 


4209 








PHYSICAL CONSTANTS OF 


i 





























Mol. 
Name Synonyms Formula Wt. 
ie Pay \ 
peGluce-a-heptose ; il 8 Fe... bone CH:OH(CHOH)«- | 210.18 
| 
p-Gluconic acid ...... | dextronic acid; d-glyconic CsHs(OH);COOH | 196.16 
acid; maltonic acid; glyco- 
| genic acid 
——,, é-lactone.......... We renist seit emer eset ia alo releracis CsHe(OH)«COO 178.14 
p-Glucosamine....... chitosamine; 2-amino-pD- CgilisINOpsem nee 179.17 
glucose 
p-Glucosazone. See p-Glucose, phenylosazone. 
Glucose, §-glucoside. See Cellobiose. 
, tetraethyl-. See p-Glucose, tetraethyl ether. 
p-Glucose (anh.) ........ dextrose; grape sugar........| CeHi206........-. 180.16 
sex) a Nats ete ne Me fitorstera tis cs nian stele ates wraece totals CeHi206-H20..... 198.17 
=e CB) bc seusrscsicoiocels PE ANB oye eeare Gara Site eh aie iesoraters sued CeHi206.H20...... 198.17 
——,, diacetate............- diacetyl-d-glucose........... CsHs(OOCCHs)2- | 264.23 
OH)3sCHO 
—., a-pentaacetate........ pentaacetyl-a-d-glucose...... CeH70(OOCCHs)s | 390.34 
——,, B-pentaacetate........ B-pentaacetyl-d-glucose,..... Ce6H706(OCCHs)s..| 390.34 
==" p-pentaacetates +. tellmaccs cee eee eed seas CsH70(00CCHs)s | 390.34 
=—, e-phenylhydrazone).:.|| .:...5..0c¢-s0-s cee aectess CeHi20sNNHCcH; | 270.28 
——. B-phenyllhydrazone, .)4)) aco. -k dene scene doce CeHnOsNNHC¢H; | 270.28 
——,, phenylosazone........ d-glucosone bisphenylhy- 6H 1004- 358.39 
drazone; detxrosazone; d- (:NNHC¢6Hs)2 
glucosazone 
, tetraethy] ether. .... tetraethylglucose........... (Orv CAO ono on eon 292.37 
——., 2-amino-. See p-Glucosamine. 
, pentaacetyl-. See p-Glucose, pentaacetate. 
p-Glucoside,a-methyl-| .....................-.-. (0;15 0710) WBE 194.18 
sw B=methyl=.,;...0 22) 2 CORNER ees etal pe C7HOss eee 194.18 
p-Glucosone, bisphenylh|ydrazone. See p-Glucose, pheny|losazone. 
Glutamic acid, B-hy- | dl-a-amino-f-hydroxy- COOHCH2CH- 163.13 
droxy-(d/) glutaric acid COE ned 
B-hydroxy-(d)......... d-2-amino-3-hydroxypen- COOHCH2CHOH- | 163.13 
tanedioic acid CH(NH:2)COOH 
dl-Glutamic acid...... dl-glutaminic acid; dl-a- COOH(CH2)2CH- | 147.13 
aminoglutaric acid (NH:)COOH 
d-Glutamic acid...... d-glutaminie acid; d-a- COOH(CH2)2CH- |} 147.13 
aminoglutaric acid (NH2)COOH 
I-Glutamic acid....... l-glutaminic acid; l-a-amino- | C3Hs(NHz)- 147.13 
glutaric acid (COOH): 
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ORGANIC COMPOUNDS (Continued) 
a 


No. 
4184 
4185 


4186 
4186M 
4187 
4188 


4188M 
4189 


4190 


4191 


4207 
4208 


4209 


Crystalline 
form, color 

and index of 
refraction 


thomb. pl. f. w. 


need. f. et. al.. 


rhomb. need. 
f. al. 


need. f. al..... 


col. er. or It. 
yel. amor. 

fine need. f. 
Igr. or al. 

need. f. al..... 


[oe]? 65.39... 


rhomb. f. w... 
tetr.f.al..... 


rhomb. pr. 
and need. 


col. rhomb. 
pl. f. w., 
1.490, 1.605, 
1.620 








Density 
g/ml 


1.538 
(1.460) 





























d 7 Solubility in grams per 100 ml of 
Melting Boiling 
point, “C | point, °C Water | Alcohol Ether, etc. 
DSUs ee ell imcieactescers 9.5, VNBIIB: MAR SN os, Nee 
(180-90) Valseb 
B26 5. e 0 pees ae Ss. 1 i. eth. 
(130-2) 
1463055) 0s. ose Gee, Alte Rhee | eee 
AU ae | ee tes es 8. sl. s i. eth., CHCl; 
GEIB 20" | eecteince- 8317.5 1.94)7-5| i. eth. 
118-20) 
anh. 146 
1465 SO FLEE e: Oye heat (Pd st ee tomer 
82.05 | (initial), 
(final) 
80% 
150. * Blake. 3. 15415 4.9 i. eth. 
(initial), 
9.1 
(final) 
80% 
LOO POU eet. 45 Si s. s. eth.; i. bz. 
113 (111-2)} subl. 0.15185) 1.3215 | 2.715 eth. 
131. dary Shei. f 0.09185] 0.8219 | 2.115 eth. 
MG=Snglib) See. J 8. 8. sl. s. eth. 
warm 
160 simterc |) Pee... Vv. 5. v.s.h. | v.sl.s. eth. 
1415p 1 =e fe sl. s. s. v. sl. s. c. eth. 
208.d. Aiea sere... Ve Sl.i8. 7st beeen eeenee 2. eee 
61-4 ete oe Ia RS rerio bee, CER era |p SIL ek ceeee ere 
165) agrees a 63 1.6 i. eth. 
104 iceman ||) AE eS 58 4.2 i. eth. 
198-9) || Aeeeaes. Vos hed Ayer eran msccrs apralcacionie 
soft. 100; | d. >100 V. 8. i i, eth.; v. s. ac. 
hyd. 105; a. 
(rae. 
198 d.) 
225—71ad aml vee. 2.64%, | v.sl.s. | v.sl.s. eth. 
8.16°° 
247=9 diftanl jest: t% .4- 0.89%, | 0.0375 | 0.00725 me. al.; 
75% 
2.2359 | 0.00375 | 0.000425 acet. 
100% 
202108) es |e rere te 1,520 0.0715 | i. eth. 
213 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 




















No. Name Synonyms Formula 
4210 | I-Ghutamic: acid jhydro-| 0... ..cg05 <<. teense ence se = CsHsNOs-HCl..... 
ohlonde.4..5... .<t- 
4211 a-Glutamine. .... <5. d-a-aminoglutaramic acid... .| CsHs(NHz2)- 
(CONH2)COOH 
4212 Glutaramic acid, a-am/ino-. See Glutamine. 
213 Glutaric acid. ........ pentaneuioic acid*.......... COOH(CHa)s- 
COOH 
4214 | ——, diethyl ester.......... | diethyl pentanedioate*; C2Hs00C(CHa)s- 
ethyl! glutarate COOC:Hs 
4215 | ——, piperazinium salt......| ... 2.2.2.2... cece eee ee eee CaHioNe-2CsHs0«.. 
4216 , a-amino-. See Glutamic acid. 
4218 ——, a-hydroxy-...... 2-hydroxypentanedioic acid* | COOHCHOH- 
(CHs)sCOOH 
4219 ——., 8-keto-. See Acetonedicarborylic acid. 
4220 -|-———,. nee, Byzystrihy= 9 |... cc odode ews cdmnckecan COOH(CHOH)s 
droxy-(d/) COOH 
4221 ——., a, 8, y-trihy- 2,3,4-trihydroxypentane- COOH(CHOH);- 
droxy-(d or J) dioie acid* COOH 
4222 Glutaronitrile........ pentanedinitrile* ;trimeth- CN(CHa)sCN... 
ylene dicyanide; trimeth- 
ylene cyanide 
4223 Glyceraldehyde....... 2,3-dihydroxypropanal*; a, | CHsOHCHOH- 
eS SE le CHO 
yde 
4224 Glyceric acid.......... 2,3-dihydroxypropanoice CH2:OHCHOH- 
acid*; a, 8-dihydroxypro- COOH 
pionic acid 
4225. | ——, ethylester.......... ethyl 2,3-dihydroxypro- CHsOHCHOH- 
panoate* COOC2Hs 
4226 | ——, methyl ester.......... methyl glycerate............ CHsOHCHOH- 
COOCHs 
4227 Glycerin. See Glycerol. 
4208 84 Glycerol! ©. Se. .roctaree glycerin; 1,2,3-propanetriol*. .| CHsQHCHOH- 
CH:0H 
4229 | ——, borate............ glyceryl borate............. (CsHsBOs)z....... 
4230 | ——, a-chlorohydrin. See 1,2-Propanediol, 3-chloro-*}. 
4231 ——,, diacetate............ Cachan eas. hee CsHs(OH)- 
(OOCCHs)2 
4232 | ——, sym-dichlorohydrin. See 2-Propanol, 1,3-dichloro-*. 
4233 | ——, uns-dichlorohydrin. See 1-Propanol, 2,3-dichloro-*. 
4234 ——, 1,3-dilaurate......... ie} <Y-GUAUEIN SE. docie. & teh fe eek © 
4235 4) ——, djo-dtnttraka./.- 0. teu! see tne Gee sae se knees CaHis(OH) (NOx 
4236 | ——, 1,3-dipalmitate....._. a, y-dipalmitin............. EES 
4237 | ——, 1,3-distearate........- a, y-distearin. ............. ( Ro 
4238 | ——, ethylidene ether. See Acetoglyceral. 
4239 | ——, monoacetate.......... monoacetin...........-.:- CH2:OHCHOH- 
CH200CCHs 
240 | ——, 1-monolaurate........ a-monolaurin. ............. CnHesCOOCH2- 
CHOHCH:0H 
4241  CHMONOMI ALG gos Hee |e Seen encne here CHeOHCHOH- 
CH2ONO: 
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Mol. 
Wt. 





146.15 


132.11 


188.22 
350.37 
148.11 


180.11 
180.11 
94.11 


90.08 


106.08 


134.13 
120.10 


92.09 


99- 
: -89)z 


176.17 


456.69 
191.10 
568.90 
625.01 


134.13 
274.39 
137.09 


ORGANIC COMPOUNDS (Continued) 


Crystalline 

form, color 
No. | and index of 

refraction 





4210 tricl. pl., [a] 
1.546 °D; 


4213 | col. monocl., 
1.41881%.4 


4214 | syrup 1.42410. 


4218 | sm. col. cr... 


4219 

4220 | col. tab. f. 
acet. 

4221 col. leaf. f. 
acet. 

4222 col. liq., 
1.4365%8-2 


4223 | need. or pr. f. 


me. al. 
F22E i SYTUP 102) 
S9OR BA Mig cde eae -3~ cto 
4226 Bi Anes... 


4228 | rhomb. or col. 
lig., 1.4729 


4230 
4231 | col. liq....... 
4232 
4233 
S2IA RANGE ania aise 5 «<n 
423801 Nqstt3k eds. 


4237 | rhomb. pl. f. 
chl. or Igr. 

4238 

4239 | col. oil........ 


4240 | wh. need...... 
4241 colprick<t 2» 





Melting Boiling 
point, °C | point, °C 


Solubility in grams per 100 ml of 








Water | Alcohol Ether, ete. 
GAZOLI pail rd-hescest We sidalxss v. sl. s. cone. 
Cl 
185-68 =~ - | deecacx st 4.2575 | .0004625] i. eth. 


24.1 237 
ToD ca) lease nk 
QS § | idedaccsck 
T52idzhodhesl 2 ast 
228K! se haan... 
-29 287.4 
$38 [Ohm «sb isdocse sek 
ae orders, 230-40; 
1214 
NAO OSS 239-44; 
1204 
17.9, solid-| 290 
ifies at a 
much 
lower tem- 
perature 
40 1764; 280 
(250-3) 
56.6 ©. bkessasace, 
<-30; 148!5 
anh. 26 
10 Ase gimisias baene <4 
(nt it ee 
ewes 158165 
§3 -Oscmy! ft ste sss 
58 155-60 


For explanations and abbreviations see beginning of table. 
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6420 v.s. Vem Se~_ eth es 
bz., chl.; sl. s. 
pet. eth. 


0.889 | v.s. s. eth. 


S s. h. i. eth. 

Ss. eT) ie eee Le ee 

Vy. Ss. v.s. h. | s. acet. 

Vv. Ss. Vv. S. s. acet. 

ce s. i. eth. 

BLS: v.sl.s. | v.sl.s. eth. 

° co i. eth.y v. s. 
acet. 

RS v.s. vy. 8. eth. 

2 cy vy. si. s. eth. 

oo e-) i. eth., chi. 

d.- ge poeet te kesh Baie 

Fe) ¥-3 s. eth.; i. CS2 

de siarsis s. s. eth. 


Gat v.S. s. eth. 


. ees sl-s..c.,| sl. s. ¢., v. so hs 
y.s.h.| eth.;s. chl. 

ee slstc.,| sl s. ¢4 s. h: 
s. h. eth. 

a v.s sl. s. eth.; i. bz. 
ako e sl:'s.¢,} sl. is: 5. socks 
s. h. eth. 

70 Vv. Ss. vy. sl. s. eth. 





No. 





4242 
4243 
4244 
4245 
4247 


4248 
4249 


4250 
4251 
4252 
4253 
4254 
4255 
4256 


4257 
4258 


4259 
4260 





Name 


Glycerol, 6-mononitrate. . 
——, l-monodleate......... 
——,, 1-monopalmitate...... 
——, monoricinoleate....... 
——, 1-monostearate....... 


——,, 1-octadecy] ether. 
——,, 1-sodium derivative 


——,, triacetate............ 


——, tribenzoate.......... 
——., tribromohydrin. 
—, tributyrate........... 


——,, trichlorohydrin. 
=a} LUAUPALO None delete ee 


——,, trinitrate. 
——, trinitrites. 0. .....e.5s 


——,, trioleate............. 


Glycerol ether (of Ber- 
thelot and de Luca) 
Glycerophosphoric 
acid 





PHYSICAL CONSTANTS OF 


Synonyms 


q@-monostearin...........++. 
See 1,2-Propanediol, 3-octadecy 
sodium glycerolate; sodium 
glycerate (so called) 

(Placetingas wawn.|: «ae eacecis 
tribenz0in 2 ..ceeeceeeccns 
See Propane, 1,2,3-tribromo-*. 
butyrin; tributyrin.......... 


See Propane, 1,2,3-trichloro-*. 
trilaurin; laurin. colons cate 


triolein; olein; glyceryl oleate 


tripalmitin; palmitin........ 


stearin; tristearin........... 
3-mercapto-1,2-propanediol* 

glyceryl ether.............. 
glycerolphosphorie acid... ... 








Formula 


CH:OHCH- 
(ONO2z)CH20H 


Ci7H33COOCH2- 
CHOHCH:20H 
C1sH31 COOCH2- 
CHOHCH:0H 
Ci7H33COOC3- 
H;(OH)2 
C17H3s COOCH2- 
ve! CHOHCh:0H 
ory- 
GhoucHon- 
Cali. (OOCCHS)s 2 
CsHs(OOCCeHs)s. . 


Semen | 


C3Hs03 


(CiH2sCOO)sCsHs 


(CisH27 )3- 
CsHs 


CsHs(ONO)s...... 

(Ci7H33CO0O)3- 
C3H5 

(C1sH3i1CO0)3- 
C3Hs 


(Ci7H3sCOO)3- 
(HO):CsHsSH. ... 


C3H5(OH)20PO03He 


Glyceryl a-chlorohydri/n. See 1,2-Propanediol, 3-chlor|o-*. 


Glyceryl esters. 
Glyceryl ether. 
Glyceryl nitrate. 
Glycidol 


——, methyl ester.......... 
——,, N-(p-acetamido- 
phenyl)- 

——., N-acetyl-. 

——., N-(p-amino- 
phenyl)- 

——, N-benzoyl-. 

——, N-carbamy]l-. 

——, N-ethyl-......... 


——, N-dl-leucyl-..... 


See under Glycerol. 

See Glycerol ether (of Berthelot 

See Nitroglycerin. 

2,3-epoxy-1-propanol*; epi- 
hydric alcohol; glycide 

aminoacetic acid; amino- 
ethanoic acid*; glycocoll 


methyl aminoethanoate*..... 

(p-acetamidoanilino)acetic 
acid 

See Aceturic acid. 

(p-aminoanilino)acetic acid. . 


See Hippuric acid. 

See Hydantoic acid. 
(ethylamino)ethanoic acid*; 
(ethylamino)acetic acid; 

N-ethylglycocoll 





and de Luca). 
OCH2CHCH2OH.. 
a= = al 
NH:CH2COOH... 
NH2CH2COOCH3 
CHsCONHCeHe- 
NHCH:COOH 
NH2CsHsNHCH2- 
COOH 
C2H;NHCH>- 
CUOH 
(CH3)2CHCH2- 


CH(!H2)CONH- 
CH2COOH 








Mol. 
Wt. 





137.09 
356.53 
320.50 
356.53 
358 .55 


114.08 
218.20 
404.40 
302.36 
638 .99 
723 15 
179.09 
885.41 
807.30 


891.46 
108.15 
130.14 
172.08 


74.08 
75.07 


89.09 
208.21 


166.18 


103.12 


188.23 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility in grams 100 ml of 
form, color Density Melting Boiling eee ie; : 


No. | and index of g/ml point, °C | point, °C Water | Alcohol | Ether, ete. 




















refraction 
4242 | leaf.......... 1.40—° 54 160 s. v.s. | sls. eth. 
ADB AME nos eetee® CEAED 0 0472 ieee | econ fl i. s. y. s. eth. 
LOD || ER as 2 ee ee TA | | eee IG | eee 5 .30622-5] sl. ae h. 
eth. 
4245 | amber liq..... eb ee eee disper- 2 © eth. 
sible 
4247 | need. or wax- | 0.9841** | 81.1(57-8)] ......... disper- | sl. s. c.,| sl. 8. ¢., v.s. b. 
“ like solid sible v.s.h.| eth. 
248 
4249 | wh. powd.....| ......... 52452 Waco oes. d. C5. met] Lense aeetsben 
4250 | col. liq....... 1.161=° | -78 259 711 Tea llica © eth. 
4251 | need. f. me. al. 1.228 | 76.5 d. i. sh. | v.s. eth. 
2 
4253 col, oily liq, | 1.0350%° | <-75 v.s. | v.s.eth. 
4254 60 
4255 | col. need...... 0.8944— | 46.4 i. 8. s. eth.; v. s. bz. 
4256 | glit. need. f. 0.89552 56.5 L s. s. eth., bz.; v. 
or eth., 1.442960 7 4 s. chl. 
4258 | yel.lig....... BY IGLE Hi) EL via 150sl.d. | i. d. s. eth, chl., 
z.31. CSe 
4259 | col. oil........ 0.915" -17; frz.-6 | 24018 i. sl.s. | v.s.eth.;s. chl. 
4260 ool need. f. 0.86652 65.1;46 | 310-20 i. .00421 | y.s. eth.;s. chl. 
i eth., 
1.43819 e 
4261 ape eth., 0.862—— iS REPU CWE GoaeaBrce 1. y. sl. s. | s. eth. 
1.4: 
4262 | thick lig...... 1.205—* shined. 24 d. y.sl.s, | i. eth. 
4263 | col. liq....... 1.0917° YARED 173 ~o 2 ~ eth. 
4264 | col. oily lig... 1.59-* 20; eberuad | eB Ss.2 2 Sata) Lee ee 
4265 
4266 
4267 ‘ 
4268 | col.liq....... 1.165 Aras ue8 6 162 d. cr) 2 co eth. 
4269 | wh. monocl., 1.601 233 d.; 289-92 d. | 25.3%, 10.0435, | 0.612 pyr. 
1.496, 1.615, (225-30) 57.5% | 90% 
MPBINEA Geol. Hiqalcit J) Mapa... | ke tev COPAB0d.. | i.s neo :| SL, Se 
C57 || SORES Te 5 Oe ais CREO gd) Ue aerate nent aen. | eee | Neumann ars < +: 
4272 
BOTS bleak once ccAllae dois oe 222-3. deans ae Ses sl. (5; WR Be ose 
4274 
4275 
BOG ei vleak: falco leeds 3160-d5 ew Ak oe... 8 Ed | ran e's oF 
M2 | etikiwelt QO ese. 243i drat eeree .. 6.6h. | v.sl.s.] v.sl.s. eth. 


eee 
For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 





4278 
4279 


4280 


4281 
4282 


4283 


4284 
4285 
4286 


4287 
4288 


4289 
4290 


4291 
4292 
4293 


4294 


4295 
4296 


4297 
4297M 
4298 


4299 
4300 
4301 
4302 


4303 
4304 


4305 
4306 


4307 
4308 


4309 
4310 
4311 


4312 
4313 
4314 
4315 





Name 


Glycine, N-methyl-. 
, N-o-nitrophenyl- 





——,, N-phenyl-....... 


——, —., carboxylic acid. 
Glycine ‘anhydride. . 


Glycocholic acid. ..... 


Glycocoll. 
Glycocyamidine, 1-me 
Glycocyamine........ 





,» methyl-. 
Glycogen Ms ss> 23. 


Glycogenic acid. 
Glycol ts.2 3208. 32k 


——,, For derivatives see also 
—, cyanohydrin. 
——., diacetate............. 


——,, dibenzoate........... 


——,, dibromide. 
——, dibutyrate.....55..2.- 


——.,, dichloride. 
——.,, difluoride. 
——, diformate.......... : 


—, diiodide. 

——,, dilaurate............ 
——,, dimyristate........... 
——, dinitrate............. 


——,, dinitrite........ 





——,, dipheny] ether. 
——., dipropionate 


———, dithiocyanate......... 


, ethylene ether. 
ethylidene diether. 
, Monoacetate.......... 


monobenzyl ether. 

, monobuty] ether. 

, monoethy] ether. 

, monoformate......... 


Wa 

















Mol. 
Synonyms Formula Wt. 
See Sarcosine. 
ree ee eee ere NO2CeHsNHCH> | 196.16 
COOH 
anilinoacetic acid. .........- CsHsNHCH> 151.16 
COOH 
See Anthranilic acid, N-(carbo|zymethyl)-. 
2,5-piperazinedione;_a@, y- | NHCOCH2NH- 114.10 
diacipiperazine, diglycolyl a 
diamide COCH:2 
bee 
PE ce Sn eO RAC ASS CosHsg90sNHCH2- | 465.62 
COOH 
See Glycine. 
thyl-. See Creatinine. 
guanidoacetic acid.......... NH2C(:NH)- 117.11 
NHCH2COOH 
See Creatine. 
animal starch............-- (CeHi00s)z.....-- (162- 
. 1 z 
See p-Gluconic acid. 
1,2-ethanediol*; ethylene CH:OHCH20H...| 62.07 
glycol 
1,2-Ethanediol. 
See Hydracrylonitrile. 
ethylene acetate............ (CH200CCHs)2...| 146.14 
ethylene benzoate; ethylene | (CeHsCOO)2C2Hs..| 270.27 
dibenzoate 
| See Ethylene bromide. 
ethylene butyrate........... (CH,0OCCH} 202.25 
CH2CHs)2 
See Ethylene chloride. 
See Ethylene fluoride. 
ethylene formate............ HCOOCH:2CH> 118.09 
OOCH 
See Ethylene iodide. 
ethylene laurate............ (C11H23COOCH2)2 | 426.67 
ethylene myristate ......... (Ci13H27COOCH2)2 | 482.77 
ethylene nitrate............. CoH4(ONO2)2..... 152.07 
ethylene nitrite............ C2Hs(ONO)s...... 120.07 
ethylene palmitate.......... (C1sHs1COOCH2)2 | 538.87 
See Ethane, 1,2-diphenory-*. 
ethylene propionate......... (CH3CH> 174.19 
COOCH2)2 
ethylene stearate........... [CH3(CHo) 16- 594.98 
OOCH:2-]2 
ethylene (di)thiocyanate..... (CH2SCN)2......- 144.21 
See p-Diorane. 
See 1,3-Diorolane, 2-methyl-. 
5 Se fer DSO ene ie Sa eee CH;COOCH} 104.10 
CH20H 
See Ethanol, 2-benzylory-. 
See Ethanol, 2-butory-*. 
See Ethanol, 2-ethoxy-*. 
f-hydroxyethyl formate. ... . HCOOCH:CH:0H |} 90.08 
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ORGANIC COMPOUNDS (Continued) 





No. 





4278 
4279 


4280 


4281 
4282 





Crystalline 
form, color 

and index of 
refraction 





col. need...... 


leaf. 
if 


or need. 
Ww. 


col. liq., 1.4274 1.1155*° 


col. liq., 1.415. 


rhomb. pr. 
f. eth. 


col. rhomb. 
pl. or need. 


Solubility in grams per 100 ml of 

















Density Melting Boling 
g/ml point, “C | point, °C Water | Alcohol Ether, ete. 
COCREnE: 192-3 d. Pee ee eee Biss avesnhoe|uel seth: 
erewsltcies 127 Reams he,| (8s 8. sl. s. eth, 
Ricveteicistsveis 275 d. subl. s. h. V.S SNckeR ap. Acer 
oleic sists 134 etek | O. Sdiemivass 0.0929 eth. 
bishs Rincestea. d. Bette || 045!) jmevaisleiscn|® vers]. s..eths 
neta 240 Bestest «| VelSs 1. ¢., 8.| 1. eth. 
h. 
-17.4 (-12)}] 197.2 ce) 7.89 eth. 
(198-200) 
1.128; | -81 186 14.3 | @ © eth. 
is (190.5) 
1.104—- 
5a eee: 73-4 d. 360 i. athe! | 8. eth; 
120242 ||) he eee: 240 i. v.58. v. s. eth, 
1.1932 _ Nene 174 sls. | 8 s. eth. 
Pearce tous 50-2 18820 Ie Vv. 8. vy. s. eth. 
J BER 62-3 RE aC sh || ele, s sisisiw | RTRNS ARNE cearscrs hs. cea 
1.4838 -20 exp. 114-6 | i. a d. alk. 
1.2156 | <-15 98 i. s. s. eth.; d. alk. 
0.859477.9 | 68.7 226 6 0.3138 | s. h. eth. 
(69-72) 

M0544 | exc Beran 211; 90-28 | sl.s. c) o eth. 
0.858178 76-7 24120 i. 0.1224 | y. s. eth. 
scoseeras 90 d 8. s s. eth. 
MO8'Ss | Bree toca 182 co 0 co eth. 
13199. \rnbave cea: 180; 8825 | o Es « eth. 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
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No. Name Synonyms Formula 

4315 Glycol, monomethyl ether.| See Zthanol, 2-methory-*. 

4317 | ——, monomethy] ether aceta|te. See Ethanol, 2-methory-*, ac|etat 

A318 | ———, monopalmitate: ... . sey ecu ee ecras eles ce = w/e elt oleterarele CugH1COOCHs- 

CH:0H 
4319) sl’ ———= monostearaté:..-,...<. celeste eaeroctt n= ce ea sete Cy;HssCOOCH2 
CH20H 

4320 | ——, decamethylene. | bee 1,10-Decanediol*. 

4321 ——., diethylene. | See Lrethylene glycol. 

4322 , sym-dimethyl-. | See 2,3-Butanediol*. 

4323 ——, uns-dimethyl-. See 1,2-Propanediol, 2-methyl-|*. 

4323M| ——, dipropylene. See 2-Propanol, 1,1’-orydi-. 

4324 | ——., dithio-. See 1,2-EHthanedithiol*. 

4324M| ——.,, divinyl-. See 1,5-Hexadiene-3,4-diol*. 

4325 , ethyl-. See 1,2-Butanediol*. 

4326 ——.,, ethylene. See Glycol. 

4327 | ——, ethyl methyl. See 2,3-Pentanediol*. 

4328 ———, heptamethylene. | See 1,7-Heptanediol*. 

4329 , isopropyl-. See 1,2-Butanediol, 3-methyl-*. 

4330 ——, nonamethylene. | See 1,9-Nonanediol*. 

4331 ——, octamethylene. See 1,8-Octanediol*. 

4332 ——., octylene. See 4,5-Octanediol*. 

4333 | ——, pentamethylene. | See 1,5-Pentanediol*. 

4334 | ——, y-pentylene. See 1,4-Pentanediol*. 

4335 ——., tetraethyl-. See 3,4 Hexanediol, 3,4-diethyl|-*. 

4330 ——, tetramethyl-. See Pinacol. 

4337 ——., tetramethylene. | See 1,4-Butanediol*. 

4338 ——.,, tetraphenyl-. See Benzopinacol. 

4359 ——, tiodi-. See Ethanol, 2,2’-thiodi-. 

4340 ——., triethylene. See Triethylene glycol. 

4341 ——., trimethyl-. See 2,3-Butanediol, 2-methyl-*. 

4342 , xylylene. See Xylylene glycol. 

4343 | Glycolaldehyde....... provaianl”; glycolic CH:OHCHO...... 
aldehyde 

4344 | Glycolamide.......... 2-hydroxyethanamide*; CH:OHCONH)... 
hydruxyacetamide 

4345 Glycoleucine. See Norleucine. 

4346 Glycolic acid.......... hydroxyethanoic acid*; HOCH2COOH.... 
hydroxyacetis acid 

4347 | ——, ethylester........... ethyl hydroxyethanoate*... .| CHzOHCOOC2Hs 

4348 | ——, ethyl ether. See Acetic acid, ethory-. 

4349 | ——, methyl ester.......... methyl hydroxyethanoate*; CH,-OHCOOCHs. . 
methyl glycolate 

4350 | ——, phenyl ether. See Acetic acid, phenoxy-. 

4351 , benzoyl-......... a-hydroxy-8-ketohydrocin- CsHsCOCH(OH)- 
namic acid; 2-hydroxy-3- COOH 
oxo-3-phenylpropanoic acid 

' 4352 ——., diphenyl-. See Benzilic acid. 

4353 ——., phenyl-. See Mandelic acid. 

4354 ——, styryl-. See 3-Butenoic acid, 2-hydrory-|4-phenyl-. 

4355 , thio-. See Acetic acid, mercapto-. 

4356 | Glycolic aldehyde. See Clycolaldehyde. 

4357 Glycolic anhydride....| ..........-cecs.s-sgn--+-- (CH20HCO):0. ... 

4358 Glycolide............. 2.5-p-dioxanedione; digly- OCOCH:0COCH2 
colide Ut 

4359 | Glycoluric acid....... See Hydantoic acid. 

4360 Glycoluril............ acetylenediurein............ C2H2(CON2He)2... 

4361 Glyconic acid. See Gluconic acid. 

4362 | Glycosterin. See Diethylene glycol, distearate}. 

4363 Glyoxal. ...........06. ethanedial*; oxalaldehyde; CHOCHO ....... 
biformyl 

4364 | ——, dioxime. See Glyoxime. 





Mol. 
Wt. 





300.47 
328.52 


134.09 
116.07 


142.12 


ORGANIC COMPOUNDS (Continued) 
ee ee ee eee 
Solubility in grams per 100 ml of 


Crystalline 
form, color 
and index of 
refraction 


No. 





4316 
4317 
ABTS all (OL set pe cae ies 
4319 CDR rere secoe 


4320 


4323M 
4324M 





col. rhomb.... 


rhomb. leaf. 


4357 
4358 


4359 
4360 
4361 
4362 
4363 


4364 


col. leaf. f. al. . 


wh. need. f. w. 


yel. cr., 1.3828. 











Density 
g/ml 


0.8786. 
0.8780%° 


1.082672 
4 
1.16872 
4 








Melting 
point, °C 








Boiling 
point, °C 











Water 














Alcohoi Ether, ete. 

24.08% | s. h. eth. 

10.6129} s. h. eth. 

v.s. h. | sl. s. eth. 

sls. sl. s. eth. 

is s. eth. 

v.s v. s. eth. 

ry co eth. 

Ss. s. eth. 

i. i. eth. 

sl. s. sl. s. eth.; s. ac. 
a., h. chl. 

Ss. s. eth. 

s s. eth. 








For explanations and abbreviations see beginning of table. 
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4396 
4397 


4398 
4399 


4400 
4401 
4402 
4403 








Name 


Glyoxal, di-2-furyl-. 
——, dimethyl-. 
——., diphenyl-. 
Glyoxalic acid. 
Glyoxaline. 
Glyoxime....... é 


——, dimethyl-....... 
Glyoxyldiureide. 
Glyoxylic acid........ 
——., o-aminophenyl-. 
——,, o-carboxyphenyl- 
——,, o-nitrophenyl-... 
——., phenyl- 
——., 2-thienyl-. 

Gnoscopine..........- 


Gommelin. 
Granatonine, methyl-. 
Grape sugar. 

Guaiacol 


——,, 4-allyl-. 
——., 5-allyl-. 
——., 4-methyl-. 
——.,, 4-propenyl-. 
, 5-vinyl-. 
Guaiene 
Guaiole. 
Guanidine. 7.7 =: 5... 4- 


——, carbonate............ 
——, pierate............... 
——, l-amino-........ 


——.,, 1-carbamy]l-. 
——.,, 1-cyano- 


——, diphenyl- 


——, ——, mercaptide with 2 
——, di-o-tolyl-....... 


——., guanyl-. 
——, nitro-* 


—, phenyl-o-tolyl-.. 

—., 1,1,3,3-tetra- 
phenyl-* 

—., 1,1,3-triphenyl-* 


——,, 1,2,3-triphenyl-* 





PHYSICAL CONSTANTS OF 


i 











Mol. 
Synonyms Formula Wt. 
See Furil. 
See 2,3-Butanedione*. 
See Benzil. 
See Glyorylic acid. 
See Imidazole. 
glyoxal dioxime............. HON:CHCH:NOH| 88.07 
2,3-butanedione dioxime*; CH3C(:NOH)C- 116.12 
diacetyl dioxime (:NOH)CHs3 
See Allantoin. 
oxoethanoic acid*; glyox- HCOCOOH...... 74.04 
alic acid; oxalaldehydic acid 
See Isatic acid. 
. See Phthalonic acid. 
o-nitrobenzoylformic acid. . NOsCsHsCOCOOH] 195.13 
benzoylformic acid.......... CsHsCOCOOH....| 150.13 
See 2-Thiopheneacetic acid, a-|oro-. 
di-narcotine. .........ss000- Co2H23NO7....... 413.41 
See Deztrin. 
See Pseudopelletierine. 
See p-Glucose. 
o-methoxyphenol; pyroca- |CHs0CsH.OH..... 124.13 
techol monomethy] ether; 
o-hydroxyanisole 
See Lugenol. 
See Chavibetol. 
See Creosol. 
See Isoeugenol. 
See Hesperetol. 
2,3-dimethylnaphthalene.... . CioHs(CHs)2..... . 156.22 
See Tiglaldehyde. 
aminomethanamidine*; car- NH:C(NHp»)o..... 59.07 
bamamidine; aminoform- 
amidine 
LAPS Pep RUPE es, BATTS Sores 2CHsN3-H2COs....| 180.18 
BEE ATG COOL Oe oe CHsN3-Ce6H307N3..| 288.18 
guanylhydrazine............ ae :NH)- 74.09 
2 
See Urea, guanyl-. 
dicyan(o)diamide; param... . Buk ae 84.08 
melaniliné.ereseseeieioaines NE HOINHCHsp. .| 211.26 
-benzothiazolethiol. See under |2-Benzothiazolethiol. 
Jeetes, SEPA TOR RE PR 55 CisHi7Ns..< 00... 2 |) 2o0non 
See Binet 
Sse dood Soo ae NH2C(:NH)- 104.07 
NHNO:2(?) 
Raine os ohne eieg ak seas. CisHisN3.........| 225.29 
HES 5 PRM Cictare. crap ties NH:C[N(CeHs)2]2 | 363.44 
B-triphenylguanidine,....... HN:C(NHC¢Hs)- | 287.35 
N(CeHs)2 
a-triphenylguanidine........ CeHsN :C- 287.35 
(NHCcHs)2 
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ORGANIC COMPOUNDS (Continued) 









































Crystalline | Solubility i 100 ml of 
form, color Density Melting Boiling Mer ees or gee 
No. og eat g/ml point, “C | point, °C Water | Alcohol Ether, etc. 
4365 
4366 
4367 
4368 
4369 
4370 Honb NSDY Biber kore. 178s) Pulte oma Vase ne |S: s. eth. 
/. W. 
4371 col cr-;f- ue bal Meh hsssict VEL Gets i lee re v.s vy. s. eth. 
dil. al. (246) 
4372 
SSM ecol. ThomD .<5'-\|) a <ea-«- 0 is 5 alter poet. V.S $5 delepesdtedescs. 
4374 
4375 
43765 “needs f. Weeos i) hace. chet : = Gomme a eee ees MAIER S|, Race ae ae eee 
ate (eeol creda OCs} ieee sae 66 147-512 | s. s. s. eth.; i. CS2 
4379 Ingeneed ais sad| ease Aes ba 220) Dele Pome rere tees ae ee 03 Ss ae bz.; i. 
alk. 
4380 
4381 
4382 me 
4383 | col. hex. pr., 1.1287——| 28.2 (32) | 205; 1.915 is: s. eth., chl., 
1.5383321-4 - 106.574 glac. ac. a. 
4384 
4385 
4386 
4387 
4388 oh 
4389 leafitfjaliat sc. 1.008— 104-104.5 | 260-265 1 3. s. eth. 
4390 : 
4391 (6) Ce OO aA | og meee ll ie eeemeremes witha S Alaa | v.8 WiSee Bh socerectht ays cae 
4391 H| octahr. or 1.24 197°") i Need 5 V2Ss Chal Pilcnd psebetll peratve ta ca eee 
tetr. columns 
4391R | or.-yel. pl. or | ........, 333, datucmaltind 2.6. :6 .037°; | sl.s sl. s. eth. 
need. 57480 
é RiP Oh Keane: COBDS || MOH ACeISE roe Abel genteel ltgceitank 2.1 S: s. i. eth. 
4393 e 
4394 | rhomb. leaf... 1.40 205 (207) | d. 2.2613 | 1.2618 boule eth.; i. 
2. 
4395 | monocl. need. | 1.13=* 147-8 d.>170 | sls. | 9.1% | v.sl.s.eth.;s. 
f. al. ‘ 90%, CCla, chl., bh. 
516 bz. bh: ‘tol. 
dil. min. a. 
4396 
20 7am EWOICES Tas cheer. Pip 17 Dickie den ees syd v. sl. s..|. sl. 3 ¢.,| sl. s. eth. ‘ 
s. h. 
4398 
4399 pee need <0) a= 4.6 ek 246—7)(23) ueeere eee 0.2618-5} sl. s. ia s. sol. 
. W. : 
AAQOH| (WHACESL 7. ciceniees <i. Sone 129), 5-BOsrlereeasyeats-ax- y.sl.s. | sl. ¢.,| sl. s. eth. 
s. h. 
4401 | rhomb. f. Igr..] ......... 130 pine + Obra ere rcs fh s. s. eth.; v. s. bz. 
4402 | regular tab....| ......... 131) Pepe aller Bes oe: Ve, She: Sus |p sVaiSy ie eth.; sl. s. 
Ze 
4403 wh. need or 1.13% 145 d. v.sl.s. | 3.55 ¢. | s. eth., chl. 
pr. f. al. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


i 























Mol. 
No. Name Synonyms Formula Wt. 
4404 Guanine.............. 2-aminohypoxanthine...... (CsHS NOs 151.13 
4404M| p-Gulose.............. L-gulose, formerly........... CoHieObe cee 180.16 
4405 Guncotton. See Cellulose, hexanitrate. 
4406 Guvacines Side cchie Gb cee ia eee cbeee ss CeHoNOz......-.- 127.14 
4407 , 1-methyl-. See Arecaidine. 
4408 H acid. See 1-Naphthol-3,6-disulfonic |acid, 8-amino-. 
Haem-. See Hem-. 
4409 Harmialine 3,0. 05 0c ba ents seep ertenonteeiie-1s CisHi4N20......- | 214.26 
4410 Harmine es ievateiccc ball seis Sacaeice Sales oe soi eas CisHN2O0......- 212.24 
4411 Heleningisaeiiasc e302 alantolactone..........-..-- CisH2pO02........- 232.31 
4412 J[=HeCIN scscsgee ese salicylaldehyde glucoside... - aE ED 284.26 
4413 Heliotropin. See Piperonal. 
4414 | Hematein............ haematin; hematin,......... Crise Oe ees 300.26 
4415 Hematin...........-. HaCMAUR seyaessis a. siei0$ wees Cs2Hs2FeN4O.. ... - 592.45 
4416 | Hematoxylin.......... haematoxylin... ..).-..¢ 20m CieHis06-3H20....| 356.32 
4417 Hemellitene. See Hemimellitene. 
4418 Hemellitic acid....... 2,3-dimethylbenzoic acid; (CHs)2CsHsCOOH | 150.17 
2,3-xylic acid; vic-o-xylie 
acid 
4419 Hemimellitene........ 1,2,3-trimethylbenzene; vic- (CHs3)sCeHs.......| 120.19 
trimethylbenzene; hemel- 
litene 
4420 ——— 4.5. 6=trinitros: hell oe cccmteeee eae tenia (NO2)3sCe(CHs)s...| 255.19 
4421 Hemimellitic acid..... 2,6 Dennenciivar ate CeHs(COOH)s....} 210.14 
acid* 
4422 | Hemipicacid......... 3,4-dimethoxyphthalic acid; | (CHsO)2CeH> 226.18 
hemipinic acid; narcotine (COOH): 
hemipic acid 
4423 Hemiterpene. See Isoprene. 
4424 Hendecanal*.......... andes n-undecylalde- | CHs(CH2)sCHO...| 170.29 
yde 
SADE RN) = OXITIONNE ER Bors cuss = ofesel|! «Soe aerate Hacer sess CH3(CH2)9- 185.30 
CH:NOH 
4426 Hendecane*.......... undecane*anericscc fee CH3(CH2)9CH3....} 156.30 
4497 , 1-amino-. See Hendecylamine*. 
4428 | Hendecanoic acid*....| undecanoic acid*; n-unde- CH3(CH2)pCOOH | 186.29 
cylic acid 
4429 1-Hendecanol*........ Pundoomnch : pri-n-undecyl | CHs(CH2)sCH»OH | 172.30 
alcoho 
4430 | 2-Hendecanol*........ 2-undecanol*; methylnonyl- | CHs(CHe)sCH- 172.30 
carbinol OHCH3 
4431 2-Hendecanone*...... 2-undecanone*; methyl CH3CO(CH2)s- 170.29 
nonyl ketone CHs 
4432 | 3-Hendecanone*...... 3-undecanone*; ethyl octyl C2HsCO(CH2)7- 170.29 
ketone CHs 
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ORGANIC COMPOUNDS (Continued) 
a 
Solubility in grams per 100 ml of 


No. 


4404 
4404M 


4405 
4406 
4407 
4408 
4409 


4410 


4411 
4412 
4413 
4414 
4415 
4416 


4417 
4418 


4419 
4420 
4421 
4422 
4423 
4424 
4425 
4426 


4427 
4428 


4429 
4430 
4431 
4432 





Crystalline 
form, color 

and index of 
refraction 


thomb. pr. f. 
al.++bz. 

monocl, or 
aed pr. 


~al. 

wh. need. f. 
al.tw. 

fine need...... 


col.-yelsh. 
tetr. er. f. dil. 
(NHa4)2SOz3 

eolyprai.ale.. 


col. liq. 
1. 513351. 55 


lig., 1.4334... 


need. f. me. al. 


col. liq., 1.4184 0.741>* 


col. se. 
1.429445.2 


er. or liq., 
1.4404 


eol. arom. liq., 
1.4300217.5 
Nqscestomace. 











Density 
g/ml 


0. 830=° 


0 


0.8905; 
0. 88895" 


0.833425 
4 











Melting Boiling 

point, “C | point, °C Water | Alcohol Ether, etc. 

S60. < POT i. v.sl.s. | v. sl. s. eth, 
NH,OH; 
KOH 

Serres RPM (re at ke aR 8. sl. s. Din ee Metis 

SAGE MP Sood eae 8. s. i. eth. 

PALO: Ree walt ere, 5 see v.sl.s. | sl. s. sl. s. eth. 

(238) 

PLY EWEN Bl ee oon obs 2 520 sl. s. sl. s. eth. 

76 275; 192! | v.sl.s. | v.s. Ven Se ch, 9 £6 
bz., ch 

175)» « 20a 60 ¢., v.| s. i. eth. 

8. 

ZOO Aan Te Ek BF 0.670 sl. s. 0.00937 eth.; 
8. alk.; i. bz., 
ehl. 

S200) Is FSR Oe, i i.¢., s. | i. eth., chl.; s. 

h. alk. 
anh. 140 -H;0, y.sl.s. | s. s.eth., NH,OH, 
100-20 glyc., caustic 

alk. 

144.sem AMMEN, oe v. sl. s.] s. s. eth. 

h. 

<-15 176.5 i 8. s. eth. 

209) |e See i. Cee UE Bawenes ota 5 

190 d. S1SU9 YO, s. eth. 

186-8; subl. sl. s. sl. s 0.7 eth 

159-60 
anh, 

-4 11738 i s. s. eth. 

Tag Area: ee, oer, - 8. 8. s. eth. 

-26.5 195 .84 i C) © eth. 

(197) 

29.3 228160 1 sl. s s. eth. 

11 (19) 1315 i 8. v. s. eth, 

12 225 .4; 0220 8. s. eth. 

228-9 
i (12.1); } 228 (226) | i. 8. s. eth. 
frz. 6 
4.5 104-6 (227)] i. s. s. eth. 





For explanations and abbreviations see beginning of table. 
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No. 


4433 


4434 


4462 
4463 


4464 





PHYSICAL CONSTANTS OF 








Name Synonyms Formula 

6-Hendecanone*...... 6-undecanone*; diamy] ke- CH3(CH2)4CO- 
tone; dipentyl ketone; (n)- (CH2)sCH3 
caprone 

2-Hendecene*......... 2-undecene*; 6-undecylene...| CH3;CH:CH- 

(CH2)7CH3 

9-Hendecenoic acid*...| 9-undecenoic acid*; 6-un- CH3CH:CH- 
decylenic acid (CH2);COOH 

Hendecylamine* (n)...| pri-n-undecylamine; 1- CH3(CHz)10NH».. . 
aminohendecane 

1-Hendecyne*......... l-undecyne*; rutylidene..... CH:C(CHz2)sCHs. . 

Heneicosane® 35 oii.< ele as cee baie ioe bie CH3(CH2)19CH3.. . 

Hentriacontane*...... n-hentriacontane............ CH3(CH2)29CHs. . . 

16-Hentriacontanone* | dipentadecyl ketone; palmi- | (CisHs1)2CO...... 
tone 

Hepatoflavin. See p-Riboflavin. 

Heptacosane*......... n-heptacosane.............. CH3(CH2)25CHs.. . 

1-Heptacosanol*...... n-heptacosyl alcohol......... n-Co7HssOH...... 

n-Heptacosyl alcohol. | See 1-Heptacosanol.* 

Heptadecane*......... n-heptadecane.............. CH3(CH2)1sCHs.. . 








, l-amino-. 
9-Heptadecanecarboxy 
Heptadecanenitrile*. 
Heptadecanoic acid*. 
1-Heptadecanol*...... 
9-Heptadecanone*.... 


n-Heptadecoic acid. 
pri-n-Heptadecyl alco 
Heptadecylamine*(n) 


n-Heptadecylic acid. 
2,4-Heptadiene*....... 


1,3-Heptadiene, 2,6- 





imethyl-* 
1,6-Heptadiene-3,5-dio 
2,5-Heptadien-4-one, 2 
n-Heptaldehyde. 
n-Heptaldoxime. 
Heptamethylene. 
Heptamethylene glyco 
Heptanal*. 
Heptane*....... 


n-Heptane, 2-amino-. 
Heptane, 1-bromo-*... 


——,, 1-chloro-*....... 
——,, 2,6-dimethyl-*... 


Heptane, 1-ethoxy-*. 
, 4-ethyl-*........ 





——,, 1-heptyloxy-*. 


See Heptadecylamine*(n). 

lic acid*. See Capric acid, a-|octyl-. 
See Margaronitrile. 
See Margaric acid. 


pri-n-heptadecy] alcohol... . . CH3(CHe)i6OH... . 
di-n-octyl ketone; pelargone; | (CsHiz)2CO...... 
nonylone 
See Margaric acid. 
hol. See 1-Heptadecanol*. 

l-aminoheptadecane......... CH3(CH2)isNHz.. . 

See Margaric acid. 

ee cineiectesmen citeniete asa CH3CH:CHCH: 
CHCH2CH; 

isogeraniolene.............. CH2:C(CH3)CH: 
CHCH:2CH(CHs)>2 


Mol. 
Wt. 





170.29 


154.29 
184.27 


171.32 
152.27 
296.57 
436.83 
450.81 
380.72 
396.72 
240.46 


256.46 
254.45 


255.48 


96.17 
124.22 


ne, 1,7-bis(4-~hydroxy-3-|methoxyphenyl}) -*. 


,6-dimethyl-*. See Phorone. 
See Enanthaldehyde. 
See Enanthaldehyde, oxime. 
See Cycloheptane*. 

1. See 1,7-Heptanediol*. 


See Enanthaldehyde. 

n-heptane ase enin = be ee CH3(CHz2)sCHa.. .. 
See Herylamine, a-methyl-. 

n-heptyl bromide........... CHa3(CHe)6Br..... 
n-heptyl chloride........... CH3(CHo)6Cl. .. . . 


diisobutylmethane; iso- 





butylisoamyl 
See Ether, ethyl heptyl. 
ethyldipropylmethane....... CH3(CH2)2CH- 
(C2Hs)(CH2)2CHs 
See Heptyl ether. 
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100.20 


179.11 
134.65 


(CH3)2CH(CH2)3- | 128.25 
CH(CHs)2 


128.25 


ORGANIC COMPOUNDS (Continued) 


cman Sohubility.ia arama per 100 nlof 
form, color | Density | Melting | Boiling pe ie dis E 
No. | and index of g/ml point, °C-| point, °C Water | Alcohol 














refraction Ether, ete. 
4433 | leaf.......... 0.82625° 145 226 i. y.s. | y.s.eth. 
4434 | col. liq., 1.4333] 0.77297" | ......... 193 i. 2 o eth. 
4435 | wh. er. mass 0.9075~* 24.5 295 i. 2 wo eth.;s. chi. 
or col. to 
yelsh. liq. 
AASB Silicole lite = cae. leases x5 16.5 241.6 sl. s. 8. s. eth. 
4436M| liq.........6: 0.867*= -33 210-5 i. 8. s. eth. 
4437 | cr., 1.434443. 0.778~ 40 2155p sth brides be ee-en edd > «3083 
eS | 0.781% | 68.1 30215 Hise 4 Avene sl. s. eth 
4439 eweeecee a. 53! $2.8 scolt ienssesae. 3 3. s. eth. 
4439M 
LTENY Ni eels 0.780— 59.5 27015 L y. 3. sl. s. eth. 
ae Pe ryt cles 512-8 ich) \ ierrnaen. 2, |\ tet e leeoeerleet oS See 
aaa hex. leaf., 1.437 0.77872 22.5 303 i. sls. | s. eth. 
1 
4449 
4443 
4444 
SEAR | er sac aasei.he 8475 53.31(54) | 308.5 014+ | s. s. eth. 
BAG eI pl £, meal 2chseee.. se 5S (50258) bepto eet. 2 Ie ates. - sl. 8. 8. Ine. al. 
4447 
4448 
CE ENT SNE) BI es 1 Na A lee cena 335.9; i 8 s. eth. 
eo 155.0? 
AGO NON ie esac ca: 0.739 |... 107 (194-5)| Bec |i eeee bee sa bosees 
4450M] liq.........-- 0.765~" Eaetasabe VMS Be aaa Veen ot ee as Gee ee 
4451 |See Curcumin. = 
4452 
4453 
4454 
4455 
4456 
4457 a 
4458 | col. lig. 0.6845" | -90.5 98.52 0.0052'5.5| 100  eth., chl. 
1.38672 
4458M a y 
4459 | col. liq....... 1.133 -58 .86 178.8 r y. 8. y. 8. eth. 
4460 | liq., 1.42844... 0.8725-° 69.5 159.5 i. 2 eth. 
4461 | col. liq....... 0.72472; heer. 132-3 i. i. s. eth. 
0.7127° 
4462 hs : 
4463 | col. lig., 1.408.] 0.7417 | 2222... 139 e i. s. eth. 
4464 





For explanations and abbreviations see beginning of table. 
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4435 
4487 


| ——, 4-methyl-* 


j 
Name | 





Heptane, 1-iodo-* .... 


——., 1-methoxy-* 
——.,, 2?-methyl-* 


——., 3-methyl-* 


——. 1-phenoxy-*. 
3-Heptanecarboxylic a 
1,7-Heptanedicarboxyl 
Heptanedioic acid.* 


1,7-Heptanediol* as se Se 
i-Heptanethiol*....__. . 





Heptanoic acid*. 
i-Heptanol*.......... 


——, esters of organic acids. 





——, 2-methyl-* 


3-Heptanol, 
3-methyl-* 


Synonyms 
n-heptyl iodide. ............ 
See Ether, heptyl 
os Idimethy! ; iso pat to 
butylethyimethylmethane. .. . CHLH.CH CHD. 
methyldipropylmethane..... CH3CH2}2CH- 
(CHs)(CH2)2CH; 
See Ether, heptyl phenyl. 
\cid. See Caproic acid, a-ethyl-. 
ic acid. See Azelaic acid. 
See Pimelic acid. 
See Acetonediacetic acid. 
heptamethylene ping .| CH20H(CH:):- 
CH:0H 
n-heptyl mereaptan......... CHXCH:)sCH-SH 
See Enanthic acid. 
n-heptyl aleohol. ....2.....- CH(CH2)sCH-0H 


See “heptyl ester” under the |names of the acids. 


amylmethylearbinol.._....__ CH;CHOH- 
(CH=)<CH3 
amyldimethylearbinol....__. (CH3)2COH- 
butylethyimethylearbinol CECH SCOR: 
Wie = 
(CH3)(CH:)zCHs 
| dipropylearbinol............ CH3(CH:)2CH- 
OH(CH=)-CH3 
diisobutylearbinol..........- [(CHs)2>CHCH- 
CHOH 
ethyldipropylearbinol.... CH3CH-COH- 
(CH2CH-CH3)2 
methyldipropylearbinol...___ CH:)2COH- 

P (CH3)(CH:)2CH3 
tripropylearbinol; tert-decyl | (C:H;)sCOH...._. 
amyl methyl ketone......__- CH3CO(CH:).CHz 
ethyl butyl ketone...__._... C:H5CO(CH2)2CHz 
ethyl isoamyl ketone... _. Cz 

CH(CH3)= 
dipropyl ketone; butyrone.._| CsH-COC3H;..__. 
disobutyl ketone; #-diiso- : [(CHz)-CHCH 3. 
isobutyl propyl ketone..._. .| CH,CH-CH: 

CH-CH(CHs3)2 
acheviylene 038 Bee. ee es 
1-butyl-2-methylethylene; CH2CH:-CH- 
1-cthyl-2-propylethylene; ra CH. 

=-heptylene % CH-CH-CH 
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-| 226.1 


114.23 
114.23 
114.23 


132.20 
132.26 


116.20 


116.20 
130.23 
130.23 


116.20 
144.25 


144.235 
130.23 
158.28 
114.18 
114.18 
128.21 
114.18 
142.24 


128.21 
98.12 
98.18 
98.18 


ORGANIC COMPOUNDS (Continued) 





4466 
4467 


4468 
4469 
4470 
4471 
4472 
4473 
4474 
4475 
4476 


4477 
4478 


4479 
44380 
4481 
4482 


4483 


4484 
4485 


4486 
4487 
4488 
4489 
4490 
4491 
4492 
4493 


4494 
4495 
4496 
4497 





Crystalline 
form, color 
and index of 
refraction 





col. liq., 
1.424106 


liq., 1.4213, 
1.419025 
col. liq., 1.4803 


col. liq., 
1.427920 


lig., 1.4205... 


col. liq., 
1.42321 


col. lig., 1.427. 


ColsOul eee 


col. liq., 
1.4073220 
col.oil, 1.41221, 








Density 
g/ml 


1.4034; 

1.366 
4 

0.7029~° 


8187 

0.87972 
4 

0.8282=" 


0.820—° 
4 
0.8237—; 
4 
0.8155-— 
4 
0.834925 
4 
0.8248*2 
0.8338~* 
0.822>* 
4 
0.8183—" 
4 
0.8174=" 
4 
0.8062" 
4 


0.7034*° 
0.7043-" 











Melting 
point, °C 


—48 2 


12 
43.4 


-34.6 





Boiling 
point, °C 


203 .95; 
91-37 
116.0 
122.2 
118.0 


259; 143-68 


176.2 
(174-5) 


176 


160.4 


144 





Solubility in grams per 100 ml of 


Water 


Alcohol 


Ether, ete. 


i. 


0.0918; 
0.28100 


3520 


Vasl.8: 





sl. s. 
sl. s. 


sl. s. 


8 





s. eth. 
s. eth. 
s. eth. 


i. eth. 
© eth. 


© eth. 


s. eth. 


s. eth. 
s. eth. 


s. eth. 
s. eth. 





For explanations and abbreviations see beginning of table. 
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‘ Mol. 
No. Name Synonyms Formula Wt. 
4497M| 1-Hepten-4-ol, 4- allylmethylpropylearbinol. .. .| CHs:CHCH.C- 128.21 
methyl-* (CHs)(C3sH7)OH 
4498 | 5-Hepten=-2-one, 6- P|) o2eccndemecce atmo sto eseee (CH3)2C:CH- 126.19 
methyl-* . (CH2)2COCH3 

4499 | Heptine. See Heptyne*. 

4500 | n-Heptoic acid. See Enanthic acid. 

4501 | pri-n-Heptyl alcohol. | See 1-Heptanol*. 

4502 n-Heptyl aldehyde. See Enanthaldehyde. 

4503. | Heptylamine?\(z))2 2b alent ane eee CH3(CH2)sNHe...| 115.22 

4504 ——, a-methyl-....... 2-aminodctane; sec-n-octyl- CH3(CH2)sCH- 129,24 
amine; sec-n-caprylamine (CH3)NH2 

4505 n-Heptyl bromide. See Heptane, 1-bromo-*. 

4506 n-Heptyl chloride. See Heptane, 1-chloro-*, 

4507 n-Heptyl cyanide. See Caprylonitrile. 

4508 Heptylene. ? See Heptene*. 

Heptyl esters of organic a|cids. See ‘‘heptyl ester,” under |the names of the acid|s. 

4509 | Heptylether........ ..| 1-heptyloxyheptane*; di-n- (GrHis)20..-..... 214.38 
hepty! ether 

4510 | n-Heptylic acid. See Enanthic acid. 

4511 n-Heptyl iodide. See Heptane, 1-iodo-*. 

4512 | n-Heptyl mercaptan. | See 1-Heptanethiol*. 

4513 Heptyl nitrite s(22) osc Shc eyes ene eee CH3(CH2)sONO...| 145.20 

4514 | Heptyl sulfate........ di-n-heptyl sulfate.......... (CHs(CH2)s]2SO4..| 294.44 

4515 1-Heptyne*........... 1-heptine; n-amylacetylene; | CH:C(CH2)sCHs..| 96.17 
enanthylidene 

4516 | 2-Heptyne*........... 2-heptine; butylmethyl- CH3C: C(CH2)3- 96.17 
acetylene CH; 

4516F | 3-Heptyne*........... 3-heptine; ethylpropyl- CeHsC: C(CH2)> 96.17 
acetylene CH; 

4517 | Herapathite. See Quinine, todosulfate. 

4518 Heroin. See Morphine, diacetyl-. 

4519 Hesperetic acid. See Isoferulic acid. 

4520 Hesperetol............ §-vinylguaiacol; 3-hydroxy- CH2:CHCeéHs- 150.17 
4-methoxystyrene (OCH3)OH 

4521 Hesperidene...........| See d-Limonene. 

4522, .|| Hesperidin.< J. 50s)c.t05 sili, jose ssa s esis oo a hs te CooHosO12......-- 482.43 

4523 Hexacosanoic acid*, See Cerotic acid. 

4524 1-Hexacosanol*. See Ceryl alcohol. 

4525 n-Hexacosyl1 alcohol. See Ceryl alcohol. 

4526 Hexadecanal, oxime*. See Palmitaldehyde, oxime. 

4527 | Hexadecanamide*. See Palmitamide. 

4528 | Hexadecane*.......... mheradecane; cetane; CH3(CH2)isCHs...| 226.44 

iocty: 

4528M| ——, 1-amino-. See Cetylamine. 

4529 ——, 1-hexadecyloxy-*.| See Cetyl ether. 

4530 | ——, 1-iodo-*. See Cetyl iodide. 

4531 , 1-phenoxy-*. See Ether, cetyl phenyl. 

4532 Hexadecanenitrile*. See Palmitonitrile. 

4533 | Hexadecanoic acid*. See Palmitic acid. 

4534 1-Hexadecanol*. See Cetyl alcohol. 

4535 Hexadecanoyl1 chloride|*. See Palmitoyl chloride. 

4536 7-Hexadecenoic acid*. | See Hypogeic acid (artificial). 

4537 2-Hexadecine. See 2-Hezxadecyne*. 

4537M! n-Hexadecyl. See Cetyl. 


*Name approved by the International Union of Chemistry. 


874 


ORGANIC COMPOUNDS (Continued) 


Crystalline : ee Solubility in grams per 100 ml of 

form, color Density Melting Boiling ae ee ee 
ee ele | meme paint 0) “wee. Pa hol | Ethalete 

refraction ae 





AAG PIA I ee ets. | sone 2s. fy i RT 50-1604. |) Reise: teary tial ity ve 2” ae 
4498 | col. liq....... 0.860~ 67.3 174 i. co 5 Git 


4499 
4500 
4501 
4502 re 
4503 | col. liq., 1424.| 0.777" | -28 158.3 sls. | 2 0 eth, 


4504 | liq., 1.4254....] 0.7721%° | 0... 164-6 i. v.s. | y.s.eth, 


4505 
4506 
4507 
4508 


4509 | col. liq....... CIR dil elt «| 260 i. 8. s. eth. 


4510 
4511 
4512 : 
ARISE | BG aes hes:. O8939—— |, cha emeae 155 i. Det incisxeth, 


4514 | col. liq., 0.9819= | 11.4 146.615 ee rs So” ies 
12.6 


4515 | col. liq....... 0.738—— ;| >-70 99.8; is co © eth. 
3 26.530 





25 


0.7288— 
4516 | col. liq., L745) lho nee 112; i. Ps = ik 

1.422025 i 39 550 
0.750~* 


4516F | col. lia., 0.73372 aah: 106-7 i, cs 2 eth. 


452088) Vcore Gil 08.48. <..; BY (ites deed Det, See Vin SLE ae I pea sy v. s. eth. 





4522 | yel. hyg.need.| ......... 171 251 d. 0.02h.| 0.5 i. eth., bz.;s.h. 
: ac. a. 








4528 | col. leaf....... 0.7751== 20 (16-7) | 287.5 i. <) co eth. 


4534 
4535 
4536 
4537 
4537M 


For explanations and abbreviations see beginning of table. 
875 











PHYSICAL CONSTANTS OF 


i 




















Mol. 
No. Name Synonyms Formula Wt. 
| 
4538 | n-Hexadecylic acid. See Palmitic acid. 18 } 
4638X)|\ d-Hexadecyneton. > bet ates eee cae eee ee | CH3(CH2)1s3C:CH | 222.40 
4539 2-Hexadecyne*........ 2-hexadecine; cetylene.......| eee i 222.40 
| C: 3 
4540 | 7-Hexadecynoic acid*. | See Palmitolic acid. | 
4541 1,5-Hexadiene*........ biallyl; diallyl..........-. ‘l ES 82.14 
} Ube 2 
4542 2,4-Hexadiene*........| bipropenyl; dipropylene.....| CHsCH:CH- 82.14 
| CH:CHCH3 
4543 ——,, 2,5-dimethyl-*.. .| diisocrotyl....... en ...| (CH)2C:CH- 110.19 
| CH:C(CHs)2 
4544 2,4-Hexadienedioic aci|d*. See Muconic acid. | 
4544M| 1,5-Hexadiene-3, 4- divinyl glycol..........-..- CH2:CH.CHOH. | 114.14 
diol* | CHOH.CH:CHz 
4545 2,4-Hexadienoic acid*. | See Sorbic acid. | 
4546 1,5-Hexadien-3-yne*...| divinylacetylene.......... | SION 78.11 
:CHe 
4547 1,5-Hexadiyne*....... bipropargy]; 1,5-hexadiine; CH:CCH2CH>} 78.11 
dipropargyl | C:CH 
4548 **Hexalin’’. See Cycloheranol*. 
4549 Hexamethylene. See Cyclohexane*. 
4550 Hexamethylenediamin|e. See 1,6-Heranediamine*. 
4551 Hexamethylene glycol.| See 1,6-Hezanediol*. 
4552 Hexamethylenetetra- | methenamine; formamine; (CHe)6Na........-} 140.19 
mine hexamine; “ Urotropin” 
4553 Hexamine. See Heramethylenetetramine. 
4554 Hexanal*. See Caproaldehyde. 
4555 Hexanamide*. See Caproamide. 
4556 Hexane? on. oc jehiee oie ses -HOXANGHi os emcee. ce ie CH3(CH2)4CHs....| 86.17 
4557 ——.,, 1-amino-*. See Herylamine. 
4558 ——., 2-amino-. See Amylamine, a-methyl-. 
4559 | ——, 1-bromo-*....... n-hexyl bromide...........- CH3(CH2)sCHoBr | 165.08 
4560 | ——, 1-chloro-*....... n-hexy] chloride...........- CH3(CH2)sCHeCl. | 120.62 
4561 Mi e——=. 2 -C RN OTO=* 4... se lll een cen eee eines pe yen 120.62 
3 
4562 ——., dihydroxy-. See Hezanediol*. 
4563 | ——, 1,6-diiodo-*..... 1,6-hexylene iodide.......... ICH2(CH2)sCHel..| 338.00 
4564 | ——, 2,3-dimethyl-*.. .| isopropylmethylpropyl- CH3CH(CHs)CH- | 114.23 
F methane (CHs)CH2CH2CHs| - 
4565 | ——, 2,4-dimethyl-* ethylisobutylmethylmethane | (CH3)eCHCH> 114.23 
s CH(CH3)CH2CH; 
4566 | ——, 2,5-dimethyl-*...| biisobutyl.................- (CEs e a 114.23 
3)2 
4567 | ——, 3,4-dimethyl-*.. .| bi-sec-butyl; sec-butyl- CHsCH2 CH(CHs)-} 114.23 
ethylmethylmethane CH(CH:)CH2CHs 
4568 | ——, 1-ethoxy-*. See Ether, ethyl hezyl. 
4569 | ——, 3-ethyl-*........ diethylpropylmethane....... (CH3CH2)2CH- 114.23 
CH2CH2CH3 
4570 | ——, 1-iodo-*......... n-hexyl iodide.............. CH3(CH2)sCHol...| 212.09 
4571 | ——, 2-methyl-*...... ethylisobutylmethane....... (CH) CHa 100.20 
2CH3 
4572 | ——, 3-methyl-*...... ethylmethylpropylmethane...| CHsCH2CH(CHs)-| 100.20 
CH2CH2CH3 
4573 | ——, 3-methylene-*. See 1-Pentene, 2-ethyl-*. 
4574. | ——, 1-phenoxy-*. See Ether, heryl phenyl. 
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For explanations and abbreviations see beginning of table. 


877 














Crystalline : Solubility i 100 ml of 
x se NEP ooo Melting Boiling ee Pe ee pea 
O. peer ily B/ point, “C | point, °C Water | Alcohol | Ether, ete. 
4538 
W588 Xl lor. cep 0.79720 15 15515 in) Fl Rnd eile eneee 1 cee 
SEES Re ds nocdeedlaeek eee -25 230-514 | illo | Mle cia leer t. 
4540 - 
4541 | liq., 1.4044....| 0.6880-° | -141 59.6 cae |) ee s. eth. 
4542 | col. lig., 1.4384 0.7108~" se eke 82 I Pa eer ges emanate Oe 
4543 Cole Na)...--eeese 0.7158=* 91.3 102.5755 a s. s. eth. 
4544 po 
4544M| 1.47452... ... BsO0G=* ligt aonbds 100-22 eee eee re 
4545 a 
AbAGMINCOln iG phate O.7851— |) 9.4402 a8 Sead 2 tl\PeSa coe | nc epetalecce! vatoce ne = 
4547 col. liq., 0.80497" frz. -6 86 (85.4) | i. Se v. s. eth; s. 
1.4413223.8 . ord. org. soly. 
4548 
4549 
4550 
4551 
4552 hom Dyiteia) ve eee aa 263 subi. 15029 3 i. eth.; 8. 
263 d. HoSO4 
4553 
4554 
4555 ‘ a js 
- 4556 apne 0.6603—— 94.3 69.0 0.013819.5) 503% s. eth., chl. 
37536 
4557 
4558 | _ oe J 
4559 | liq., 1.4478... 1.1705 -85.0 156.0 rT C co eth, 
4560 | col. lig., 1.4194 0.8719~ -83 132.4 Page es on arty 3h EI 
4561 | 1.414972...... 0.876-* Shae ow 12312526) Wee Me Ele BO ee 
4562 Re 
4563 | col. ped 2.05—- 9.5 (6-7) | 16317 d. 1. v.S y. s. eth 
or liq., 
1.589915 + 
4564 | col. liq, 1.4093] 0.7240~° | oo... 113.9 i. sls. | s. eth. 
4565 | col. lig., 1.4026 0.707" Be Me. 110.0 i. sl.s. | s.eth. 
4566 | col. lig., 1.3929 0.6985~ -91 108.25 i. sl.s. | s. eth. 
4567 | liq., 1.4058... 0.721 i es 116.5 i. sls. | s. eth, 
4568 5 20 - 
4569 | col. liq., 1.4016 0.7169—- He Rishata te 118.9 i; sl. s. s. eth. 
4570 | col. liq., 1.4929 1,4417° ete ST ESO jer | || Roast. Att oo ee ee 
4571 | col. liq....... 0.6789~° -119.1 90.0 is $. s. eth. 
4572 | col. liq....... 0.6957~2 -119.4 89.4(91.8)] i. s. s. eth. 
(0.68702°) 
4573 , 
4574 


PHYSICAL CONSTANTS OF 


i 

















Mol. 
No. Name Synonyms Formula Wt. 
4575 | 3-Hexanecarboxylic acijd. See Valeric acid, a-ethyl-. 
4576 Hexanedial* See Adipaldehyde. 
4577 | Hexanediamide*. See Adipamide. 
4578 1,6-Hexanediamine*...| hexamethylenediamine...... NH2(CH2)sNH2...| 116.21 
4579 Hexanedioic acid*. See Adipic acid. 
4580 , 2,3,4,5-tetrahydrjoxy-. See Mucic acid; Sacchar|ic ac 
4581 1,6-Hexanediol*....... hexamethylene glycol. Rapes CHOH(CH)« 118.17 
4582 2,3-Hexanediol*....... 2,3-dihydroxyhexane........ CH3(CH2)> 118.17 
(CHOH)2CH3 
4583 3,4-Hexanediol, 3,4- tetraethylethylene glycol..... (C2Hs)2COHCO- 186.29 
diethyl-* HC(C2Hs)2 
4584 | 2,3-Hexanedione, a-isonitrosobutyl methyl CH3COC(:NOH)- | 129.16 
3-oxime* ketone (CH2)2CH3 
4585 2,5-Hexanedione*..... acetonylacetone; sym-di- CHsCO(CH2)> 114.14 
acetylethane COCH3 
4586 Hexanedioyl chloride*.| See Adipyl chloride. 
4587 1,2,3,4,5,6-Hexanehexol|*. See Dulcitol; Sorbitol. 
4588 Hexanenitrile*. See Capronitrile. 
4589 1,2,3,4,5-Hexanepentol|*. See Rhamnitol. 
4590 | 1-Hexanethiol*....... pri-n-hexyl mercaptan....... CH3(CH2)sSH..... 118.23 
4591 Hexanoic acid*. See Caproic acid. 
4592 Hexanoic anhydride*. | See Caproic anhydride. 
4593 1-Hexanol*........... Kaee alcohol; amylear- CH3(CH2)4CH20H | 102.17 
ino 
4594 | ——, esters of organic acids. | See “‘hexyl ester” under the na}mes of the acids. 
4595 || —— nitrite... 2.0... 8 See Hexyl nitrite. 
ARYA || as OER ABEL gaa oc|| Gnaeoon: osuonspenocen. 0000 C4H CH (C2Hs)- 130.23 
CH2OH 
4597 | ——, ——, acetate......... B-ethylhexyl acetate........ CsH gCH(C2Hs)- 172.26 
CH:00CCHs 
4598 | ——, 3-isopropyl-5- isocapric alcohol; 6-isoamyl- | (CHs)2CHCH- 158.28 
methyl-* isoamyl alcohol; diamyl (CH20H)(CH2) 
alcohol CH(CHs)2 
459008 p= =) 2-methyleteca.eie |) sees eee eee CH3(CH2)3sCH- 116.20 
(CHs3)CH20H 
4600 | ——, 5-methyl-*...... isoheptyl alcohol; isohexyl- (CECE oa 116.20 
carbinol CH20H 
4601 | 2-Hexanol*........... butylmethylearbinol......... CH3sCHOH- 102.17 
(CH2)3CH3 
4602 | ——, 2-methyl-*...... butyldimethylearbinol....... CH3COH(CHs)- 116.20 
(CH2)3CH3 
4603 | ——, 5-methyl-*...... isoamylmethylearbinol....... Woes 116.20 
H(CHs)2 
4604 | 3-Hexanol*........... ethylpropylearbinol......... CH;CH2CHOH- 102.17 
(CH2)2CH3 
4605 | ——, 3-ethyl-*........ diethylpropylearbinol........| CHsCH2COH- 130.23 
, (C2Hs) (CH»2)2CHs 
4606 | ——, 3-ethyl-5- diethylisobutylearbinol. ..... (CoHs)2COHCH= | 144.25 
methyl-* CH(CHs)2 
4607 | ——, 3-methyl-*...... ethylmethylpropylearbinol. ..| CHs(CH2)2COH- | 116.20 
(CHs)CH»CHs 
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ORGANIC COMPOUNDS (Continued) 


oo eeeeeSSSSSSSSSSSSSSSSSSSSSssse 
Solubility in grams per 100 ml of 




















Crystalline : 
form, color Density 
No. | and index of g/ml 
refraction 
4575 
4576 
4577 
4578 | silk leaf.......] ......... 
4579 
4580 
4581 meed faawee shal Becleiscs' ss « 
Zo ||) DA ae 0.9669-¢ 
AGEN || 2 ach t in ee, seems 
AECL) Heatly! sere ltcy.d cs... 
4585 | col. lig., 1.449. 0.970= 
4586 
4587 
4588 
4589 ri 
4590 | col.liq..-.... 0.849— 
4591 ‘ 
4592 
4593 | col. liq., 0.8186— 
1.4179020 : 
4594 
4595 
45960 | col.iliq..:.;.- 0.8340 
4597 | col. liq., 1.420. 0.872%° 
4598 | col. oil....... 0.8569-— 
4599 | liq.........-. 0.831~ 
4600 | liq., 1.4254... 0.8311—; 
0.825-+=* 
4 
4601 | col. liq., 1.4126] 0.8287—; 
0.80977=°; 
0.8044=* 
4602 | col. liq., 0.8119 
1.41757 G 
4603 | ligumcrerscacs. 0.8185 
4604 | col. liq....... 0.8188-° 
4605 | col. liq., 1.433. 0.8a79=° 
460 Gres|| liqneamteeeee 0.8396~ 
4607 | col. liq., 1.423. 0.82347° 





Melting 
point, °C 


-81.03 


-51.6 





























Boiling 

point “@ | Water |diethel ll” Rihen ete 

196; Vv. 8. sl. s. sl. s. bz. 
(204-5) 

subl. 

250 s. 8: sl. s. h. eth. 

207 °° 8. s. eth. 

230; ais v.s v. s. eth. 
116-9!" 

192-4 oo ©  eth.;i. KOH, 

K»CO3 

149-5078 | i. c) «© eth. 

157.2 0.5970 | s, © eth. 

183.5 . 1020 8. s. eth. 

199.3 0.018 | |: Revert line eta Set aahee 

211 55 BVO EBe |, erred ds. FAIS 
(208 .3764) 

162-4750 i. 0 © eth. 

167-9 v.sl.s. | s. s. eth. 

140-0.4 v. sl. s. | 8. © eth. 
(136-9) 

139 .4- v. sl. s. | 09 © eth. 
140 . 4735; 

53-53 .515 

148-50 i. 8. s. eth. 

135 v.sl.s. | s. c eth. 

160.5 i s. s. eth. 

172 i. s. s. eth. 

141 i. 8. s. eth. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





4627 


4630 
4631 
4632 
4633 
4634 
4635 











Name 


Synonyms 





3-Hexanol, 5-methyl-*| e 


——, 2,2,5,5-tetra- 
methyl-* 
2-Hexanone*.......... 





: , oxime 


, 1,3,4,5,6-pentahy 
3-He Hexanone* 


——,, 4-hydroxy-*. 
——, 5-methyl-* 


Hexanoyl chloride*.... 
2-Hexenal, 2-ethyl-* 


1-Hexene*,........... 


——,, 5-amino- 4-meth 
——,, 2-methyl-* 


——, 3-methyl-* 


——,, 4-methyl-* 


——,, 5-methyl-*...... 
2-Hexene*............. 
——.,, 2-methyl-* 


——., 3-methyl-* 


——., 4-methyl-* 


——,, 5-methyl-*...... 


3-Hexene*............ 


——,, 2,5-dimethyl-*... 
——, 2-methyl-*...... 
2-Hexenoic acid*...... 
——, 5-methyl-* 


5-Hexen-3-ol, 3- 
ethyl-* 
5-Hexen-2-one*....... 


Hexine. 











butyl methyl ketone........ 
isoamyl methyl ketone. ..... 


droxy-*. See Sorbose. 
ethyl propyl ketone......... 


See Propioin. 
ethyl isobutyl ketone........ 


See Caproyl chloride. 
a-ethyl-8-propylacrolein. ... . 


butylethylene.............. 


yl-. See 4-Pentenylamine, 1, 2- 
1-butyl-1-methylethylene. .. . 


isoamylethylene............ 

B-hexylene; 1-methyl-2- 
propylethylene 

1,1-dimethyl-2-propyl- 
ethylene 
1,2-dimethy]-1-propyl- 
ethylene 
1-sec-butyl-2-methyl- 
ethylene 


1-isobuty]!-2-methylethylene 


sym-diethylethylene; y- 
hexylene 

sym-diisopropylethylene. ... . 
1-ethyl-2-isopropylethylene . . 
B-propylacrylic acid......... 
a, B-isoheptenic acid........ 
allyldiethylearbinol......... 
allylacetone................ 


See Heryne*. 
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Mol. 
Formula Wt. 
CH3CH2CHOH- 116.20 
CH2CH(CHs)2 
(CH3)s3CCH»CH- | 158.28 
OHC(CHs)3 
CH3CO(CHe)sCHs | 100.16 
CH3sCOCH2CH:- | 114.18 
CH(CHs)2 
CHsC(:NOH)- 129.20 
CsHu 
CeHsCO(CH2)2CHs| 100.16 
C2HsCOCH2CH- 114.18 
(CHa) 
CH3(CH2)2CH:C- | 126.19 
(C2Hs)CHO 
CHe2:CH(CH2)3- 84.16 
CHs 
dimethyl-. 
CHa: Cn 98.18 
CH2CH 
CHe: CHOH(CH:)- 98.18 
2CH2CHs 
CH2:CHCH:CH- 98.18 
(CH3)CH2CH; 
CHe:CHCH2CH» | 98.18 
CH(CHs)2 
CH3CH:CH- 84.16 
(CH2)2CH3 
oe :CHCH: | 98.18 
2CH3 
CH3CH:C(CHs)- 98.18 
CH2CH2CH3 
CH3CH:CHCH- 98.18 
(CHs)CH2CH3 
CH3CH:CHCH: 98 .1€ 
CH(CHs)s 
84.16 


CHsCH2CH:CH- 
CHz 


CHs 


(CH3)2CHCH:CH-| 112.21 
CH(CHs)2 
Seep GH! 


98.18 

CHsCH-CH.CH: 114.14 
CHCOOH 

(CHs)2CHCHp- 128.17 
CH:CHCOOH 

CHe: gan 128.21 
(CoHs)CH» 

CHa: odie 98.14 
COCHs 


ORGANIC COMPOUNDS (Continued) 
eaten ae sea SS ee 


No. 


4634 
4635 



































pao Dee (Mere | Bera [anon enna er, 10d al of 
ante oe | s/ml point, °C | point, °C Water | Alcohol Ether, etc. 
Tipe weaee | ee. 148.2 i Ss s. eth. 
Cel Ae Gas Cee 52-3 173+4 i s. s. eth. 
See 0.839— | -56.9 127.2 vy. sl.s. | 2 2 eth. 
CER ee UOT GE 4) cn ceenase 144 V. Si. s. | 2 « eth. 
col.-yel. oil....| 0.888 | 1... L956 dn) bee eee hte See Oe, 
es 0.813 | 53 eS 124 y. sl. s. | 0 2 eth. 
| | 
col. liq. ...... US A PSroraicee 136 i x x eth. 
Cen A eee 0.848— Senet A 175 i s. s. eth. 
col. lig., 1.3821 0.6732= 98.5 64.1 i x ~ eth 
Re 0.7000=* BAS POLE 15t. | ake Pee aed ow 
eo. J! 0.6953~° | ......... | 84.0 eee er hocecell Ree, Mie 
Pee CT peak CCB eed Coe Pk eee Decrees aes Bee 
0.6936- Series irae a poe-ee ee) Genet ay eae on Bae poe 
Se dette - cpa Cosi2 | 2... OT884) | 2...) tearm. HLS0, 
Bi: 0.7089~° Ep ae Ee ae ceceee [oonotet je AE 
Sah 1 Se CA TM Pesce ad oc a )  ee Mee Mea eas 
eRe (ay 0 7007-2) So 2.oee | T-T.8) Peel eepaies: i) ee 
(2)0.6981~"| ......... Ce A onines os eee ee See 
EN a CO eg ct oeegl 2 BC eee Gee eee ee 
(2)0.7020=*| -.......2 S5I6G:1) eo ae. | Feo ee Peer 
Re haya ci)0l722~ | .oo.5.... | O76 SSC BF oe -Ed E 
(2)0.603=° | ......... (ise Were Pee J cccetereeees 
Bn Oe aA oe] Ree bee oe ee 116-20 eee 4 ea mee, eee 
Fa ae ae eae Or eee tos ee eee ee eee ee 
need. f. w., 0.965~ 32 217 sks. |s v. s. eth. 
Lise, pets 0.942°° | 16.5 ees UR eee geiint pl 
pei eMesct ccc |hectacem Pa etben) 156 ew) feads mepemele | Siu 
eee fe 8462 eas 129.5 i Cs 2 eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


ee EEEEEEEEEEEEEEENE SEER 











No. Name Synonyms Formula 
4636 n-Hexoic acid. See Caproic acid. 
4637 n-Hexoic aldehyde. See Caproaldehyde. 
4638 Hexoylene. See 2-Heryne*. 
4639 Hexyl alcohol, active. | See 1-Pentanol, 3-methyl-*. 
4640 n-Hexy! alcohol. See 1-Hexanol*. 
4641) +) Hexylamine*()- eee eee ee ee eer eee CH3(CH2)sNH2. . . 
4641M| ——, a-methyl-....... 2-amino-n-heptane.......... CH3(CH2)4CH- 
(CHs)N He 
4642 n-Hexyl bromide. See Hexane, 1-bromo-*. 
4643 n-Hexyl chloride. See Hezxane, 1-chloro-*. 
4644 Hexylene. See Herene*. 
4645 1,6-Hexylene iodide. See Hexane, 1,6-ditodo-*. 
Hexyl esters of organic acilds. See “‘hexyl ester” under the] names of the acids. 
4646 n-Hexyl iodide. See Hezxane, 1-iodo-*. 
4647. | pri-n-Hexyl mercapta|n. See 1-Hezxanethiol*. 
4648 Hlexykini trite (en) teal) ee ee eet CH3(CH2)sONO.... 
4649 | Hexyl sulfate......... di-n-hexyl sulfate........... (CH3(CH2)s}2SOs. . 
4650 1-Hexyne*............ butylacetylene; 1-hexine..... HC: C(CH2)3CHs. . 
4651 2-Hexyne*..........-. 2-hexine; methylpropyl- CH3C: C(CH2)> 
acetylene; hexoylene CH3 
4651F | 3-Hexyne*............ 3-hexine; diethylacetylene....| C2HsC:C-O2Hs.... 
4651H | 1-Hexyn-3-ol, 3- ethynylmethylpropylearbinol | HC:C-C(OH)- 
methyl-* (CH3)C3Hz 
4651R| 3-Hexyn-2-ol, 2- 1-butynyldimethylearbinol. . (CH3)2C(OH)C:C: 
methyl-* 2Hs5 
4652 | Hippuric acid......... N-benzoylglycine; benzami- | CeHsCONHCH> 
doacetic acid COOH 
2053 ||| p-phenyIphenacy! ester!||\rrer epee sss aes Jee CsHsCONHCH> 
COOCH2COCe- 
HiCeHs 
4653M| Histamine............ 4-imidazoleéthylamine; C3H3N2-CH»CH> 
B-aminoethylglyoxaline NH» 
4654 dl-Histidine.......... di-a-amino-5-imidazole- C3H3N2CH2CH- 
propionic acid (NH») COOH 
4655 G=Histidine: Sis coe) eke elec iials eroaetaerre C3H3N »CH2CH- 
(NH2) COOH 
AG5G6 ||, J-Histidine:........-<cc.ga| SeeeeemeE cases seciiaeatonee C3H3N »CH2CH- 
Z (NH2) COOH 
Ae |= GE AEE aagaees andl) coocadea shougucdeear es wane CsH9N302(CioHe- 
J ‘ No2Os8)2 
AGSS a | ——— dihydrochloride: . -. -riel|eerreiiareistes stetelolate ete eeredciare CsHoN302-2HCl.. . 
4659 | Homatropine......... mandelyltropeine; homo- CisHoiNOs.....-- 
atropine 
4660 || ——; hy drobromide...........| .. cetacean ase 0 ses CisHoiNO3-HBr. . . 
4661" || —— hydrochlorideya. -.seel ce. ches tteiele = <fenie rattler CisHaNO3:HCl. .. 
4662 Homoanthranilonitrilje. See p-Tolunitrile, 2-amino-. 
4663 Homoatropine. See Homatropine. 
4664 | Homocinchonidine....| ................--..2505-- CigHo2N20......- 
4665 Homohydroquinone. See Toluhydroquinone. 
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Mol. 
Wt. 


101: 
115. 


19 
22 


131.17 


266.39 


82.14 


82. 


14 


82. 
112. 


14 
17 
112.17 


179. 


373.39 


15 
16 
16 
16 


THIS 
155. 
155. 
155. 
783.61 
228.09 
275.34 


356.26 
311.80 


294.38 


nS 


ORGANIC COMPOUNDS (Continued) 





4651 


4651F 
4561H 
4651R 
4652 


4653 


4653M 
4654 
4655 
4656 
4657 
4658 
4659 
4660 
4661 
4662 
4663 


4664 
4665 





Crystalline 
form, color 
and index of 
refraction 


vel QVeiao 
1.43447... 


col. liq., 
1.41127 

col. liq., 
1.433820 

col. liq., 
1.4411° 

col. rhomb., 
1.535, 1.592, 
1.760 


detiq. pr. f. 
eth.; glist. 
pr. f. al. 
col. rhomb. pr. 
sm. wh. cr.... 





Density 
g/ml . 


0.8851=* 
1.003972 
25. 
0.736—; 
4 
0.712022 
4 
0.74945; 
Onis iv 
4 


0.7263" 


| 0.862020 


0.962° 
371 
4 


Melting 
point, °C 





Boiling 
point, °C 


Water 


Alcohol 


y. sl. s. 


3.3 


Solubility in grams per 100 ml of 


Ether, ete. 


o eth. 
s. eth. 


o eth. 
s. eth. 
s. eth. 


sl. s. eth.; 0.11 
Chil aien bars 


i. eth. acet., 
chl. 
i. eth., acet., 
chl. 

i. eth. 


i. eth. 


i. eth.; v. sl. s. 
conc. HCl 

s. eth. acet., 
dil. a., bz., 


chl. 
i. eth.; s. chl. 





For explanations and abbreviations see beginning of table. 
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No. 
4666 
4667 
4668 
4669 
4670 
4671 
4672 
4673 


4674 


4675 
4676 


4677 


4678 
4679 
4680 
4681 


4682 
4683 


4684 


4685 
4686 
4687 
4688 


4689 


4690 
4691 


4692 
4693 
4694 
4695 
4696 
4697 
4698 








Name 


Homophthalic acid... . 


4-Homopyrocatechol. . 
o-Homosalicylic acid. 

m-Homosalicylic acid 
m-Homosalicylic acid 
p-Homosalicylic acid. . 
Hordenine 


——,, sulfate 


Hydantoic acid 


Hydantoin 


—., 1-methyl- 


——,, 5-methyl- 


——., 2-thio- 
—., 5-ureido-. 
Hydracetin. 

Hydracrylic acid 





, a-phenyl-. 
Hydracrylonitrile 


Hydrastine 


——., hydrochloride 
Hydrastinine 
——,, bisulfate 
——.,, hydrochloride (7) 


Hydratropic acid...... 

——., a-hydroxy-. 

Hydrazine, l-acetyl- 
2-phenyl- 





, benzal-. 

——, benzalphenyl-. 
——., benzoyl-. 

——., 1-benzoyl-2-phen 
——., benzyl- 
——.,, benzylidene-. 
——, benzylidenephen 





PHYSICAL CONSTANTS OF 


i 
| | 


Synonyms 


a-2-toluenedicarboxylic acid. . 


4-methylpyrocatechol 
See 2,3-Cresotic acid. 
(a). See 2,4-Cresotic acid. 
(B). See 2,6-Cresotic acid. 
See 2,5-Cresotic acid. 
p-hydroxy-N,N-dimethyl- 
phenethylamine 


N-carbamylglycine; ureido- 
acetic acid; glycoluric acid; 
ureaacetic acid 

glycolylurea...........-.- : 

f-methylhydantoin 


a-lactylurea 


glycolylthiourea 
See Allantoin. 


3-hydroxypropanoic acid*; 
f-hydroxypropionic acid; 
ethylene lactic acid 

See Tropic acid. 

3-hydroxypropanenitrile*; 
ethylene cyanohydrin; 
glycol cyanohydrin; 6- 
hydroxypropionitrile 


a-methyl-a-toluic acid; a- 
phenylpropionic acid 

See Atrolactic acid. 

acetic acid B-phenylhydra- - 
zide; hydracetin; pyrodin 

See Benzaldehyde, hydrazone. 


See Benzoic acid, hydrazide. 


| See Benzaldehyde, hydrazone. 





See Hydrazine, 1-acetyl-2-phen 


See Benzaldehyde, phenylhydra 
yl-. See Benzoic acid, phenylhy 


yl-. See Benzaldehyde, phenylh 


| CorHaNOs 








Formula 


CsH«(CH2COOH)- 
COOH 
CHsCeH3(OH):.. . . 


CoHiNOAneese- 
(CioHisNO)2H>- 
SOu-Ho 


4-H» 
NH2CONHCH2> 
COOH 


NHCONHCOCH? 
N(CH,)CONH- 
COCHs2 
gaan ST 
NHCONHCOCH- 


(CH3) 
CsH4N208 








yl-. 
CH2»OHCH2COOH 


HOCH:2CH2CN .. 


CoHoiNOc-HCl. . . 
CuHisNOs......- 
CuHuNO2-H2S04 

CuHuNO:-HCl... 


CsHsCH(CHs)- 
COOH 


CH3CONHNH- 
zone. 


drazide. 
CeHsCH2NHNH2.. 


ydrazone. 


Mol. 
Wt. 





180.15 
124.13 


165.23 
446.55 
118.09 


100.08 


114.10 


114.10 


116.14 


90.08 


71.08 


383.39 


419.85 
207.22 
287.28 
225.67 


150.17 


150 18 





122.17 


ee ——————————— 
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ORGANIC COMPOUNDS (Continued) 


No. 





4666 
4667 
4668 
4669 
4670 
4671 
4672 
4673 


4674 


4675 
4676 


4677 


4678 
4679 
4680 
4681 


4682 
4683 


4684 


4685 
4686 
4687 
4688 


4689 


4690 
4691 


4692 
4693 
4694 
4695 
4696 
4697 
4698 





Crystalline 
form, color 
and index of 
refraction 


col. rhomb. 
pr., [a] 
—678°7 in 
chl. P 

wh. hyg. pwd.. 

wh.-yelsh. 
need. f. Igr. 

grn. fluores. 
cr. 

yel. need.; aq. 
sol. bl. 
fluores. 

col, liqtheti he 


Col whex: 15 0: 








Density 
g/ml 


Melting 
point, °C 


Boiling 
point, °C 








175 
65 


117.8 subl. 
208-10 
171 


220 


157-8 


anh. 145 


d. 200 


132 


210 (116) 
116-7 
216 d. 
212 d. 


<-20 


128 


26 


291728.5 


10341 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 
ee ents ee 


Water | Alcohol 
s. h. Vv. 5. 
v. 8. Vv. 8. 
BE Vv. Ss. 
s. sl. s. 
320 0.3920 
s. h. s 

s s. 

y. 8 V.8 
s. h. i 

V. 8. 8 

oO co 





0.02589 | 0.7425 


8. 8. 
sl. s. s. 
8. ss 
v.s v.8 
sl en edad. 
v. sl. 8.| 8 

C., V. 8 
o 0 














Ether, etc. 





sl. s. eth. 


vy. s. eth. 


v. s. eth.; ¢. 
chl.; sl. s. bz. 
i. eth. 


v. sl. s. eth. 


1.64% eth. 


0.8 eth.; 8. 
chl. 


co eth. 


PHYSICAL CONSTANTS OF 
























































/ Mol. 
No. Name Synonyms Formula We. 
| | 
4599 — poem ee eee BrCsHsNHNH2...| 187.05 
} phenyl-. 
4700 =——, ers ee henyl-. See Butyraldehyde, p| henythydrazone. 
4701 = ——, carbamyl-. | See Semicarbazide. 
4702 | ——, dibenzal-. | See Benzaldehyde, azine. 
4708 | ——.,, diisopropylidene-|. See Acetone. azine. 
47H ——(dimethyIphenyl) -. See Hydrazine, rylyl-. 
4706 —— Sk ae 1,1-hydrazonaphthalene. .... CwH:NHNHCwH;} 284.35 
| yi- ; 
4706 | — 1.2-di-2-naph- | 22-bydrazonaphthalene..... CwH:NHNHCwH:| 284 35 
yl- / 
4707 ——,, 2,4-dinitro- Bee ee ee sees ats (NO2)2CeH3- 198.14 
phenyl-* NHNH: 

4708 | ——, 1,1-diphenyl-* uns-diphenylhydrazine....... (CeHs)2NNHe..... 184.23 
4709 | ——,, 1,2-diphenyl-*...| hydrazobenzene; sym-di- CsHsNHNHCcHs..| 184.23 
phenylhydrazine 
4710 | ——,, 1,2-di-o-tolyl-. ..| ehydrazotoluene..........- eneat ae 212.29 
471 | » 1,2-di-m-tolyl--..| m-hydrazotoluene._._....... yore 212.29 
4712. | —_—, 1,2-di-p-tolyl-...| phydrazotoluene.... CH.CHANENE- 212.29 
4713 5 ethyl.  k C ee oe NH:NHC:Hs..... 60.10 

471+ i 1-ethylidene-2-p henyl-. See Acetaldehyde, pa yor ear 
4715 pS ee | eS 2 re Se. CsH;(C2Hs)NNHe2 | 136.19 
: phenyl- 
4716 | ——, 1-ethyl-2- 38 | Pee ed eee C-H;NHNHC2Hs..| 136.19 
phenyl- ; 
4717 | ——, formyl-. See Formokydrazide. 
4715 ——., guanyl-. See Guanidine, 1-amino-. 
719 1h = ——, S-tecnsgi-f— 0) 8 time ue CsHsN(CsHn)NH2| 178.27 
| phenyl- 
4720 , 1-isobutyl-1- 1-(8-methylpropy!)-1- CsHs(CsHs)NNHz | 164.25 
phenyl- phenylhydrazine* 
4721 | eat ivgh ee 46.07 
4722. ——, 1-methyl-1- 122.17 
phenyl- 
4733 -methyl-2-m- | 198.26 
| tolyl- : 
4724 | ——,1-methyl-2-p- | 198.26 
| tolyl- 
4725 ——, (i-maphthyl)-.__. 158.20 
4726 | Nee fete ee ee 158.20 
4727 . o-nitrophenyl-___ 153.14 
4728 | m-nitrophenyi-._ 153.14 
4722 ——, p-nitropheny!-___ 153.14 
’ 
’ 
4730 . phenyl-*____... ) 108.14 
4731 * . by a8 144.00 
4733 — oe | eomethylhydrazobenzene CH;CsH:NHNH- | 198.26 
tolyl- : 
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4708 
4709 


4710 
4711 
4712 
4713 
4714 
4715 
4716 
4717 
4718 
4719 
4720 
4721 
4722 
4723 
4724 
4725 
4726 
4727 
4728 
4729 
473C 


4731 
4733 


need_orleaf.f. |_........ 
al. or Igr. / 
| 
| col. leaf. f. bs..| ......... 
SUS eee eee ee 
perered yes Peo 
f. al.; vit. 
fluores. 
—— fa. 1.190*= 
uper 4 
col-yelsh. 1.158+° 
rhomb. tab. | = 
fal. 
col. leaf. fal. .| ......... 
} 
col. oil | o> ae 
col. monocl. | 0.957" 
pl f. al-eth. a 
ook 7 ee | 
ly 35 
i ee | 1.01£ ; 
= 15 
nO zr 020-8 15 
He 








ersten 


Is 
(198 d.} 


34.5;44 
131 (126) | 








Solubility in grams per 100 ml of 












| Water Ether, ete. 
| i s. eth., bz. 

i. vy. s. eth.;s. bz. 

i. vy. s. eth. 

i. 1. (sl s.) eth; 
s. aniline, h. 
ethyl acetate; 

| sl. s. chl.,CSs, 
| bz. 

| v.sLs. v. s. eth; s. 
| conc. H-S0, 
| v. sls. 8. 

| 

| ¥- sls s. eth., bz. 

Peay r=etnnipn ' mrtacal Bleed 
hes y. s. eth.; s. bz. 
| ¥.s y. s. eth. 

} sks s. eth. 

! 

| SR SCRE |, RAT] |p Snes ene ae 

v. s. 2 eth. 

sl. s. = 2 eth. 

i v.58. sls. eth.;s.bz 

PBs il v.5. y. s. eth., bz. 

v. sL sj y.s.h. | sls. eth: ¥.s 

c. 

sls, h. | v.s. bh. | sh. eich S 

i. sls. sl s. eth. 

sl. s. a Seo Pete 

sls. Ss. s. eth, chi, 
ethyl acetate; 
y. sls. bz. 

12.6, ) « eth. 

¥. 5. s. i. eth. 

L sl. s.c.| s. eth. 


——————— 
For explanations and abbreviations 


see beginning of table. 
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PHYSICAL CONSTANTS OF 





Mol. 
No. Name Synonyms Formula Wt. 
4734 Hydrazine, picryl-.... 2,4,6-trinitrophenylhydra- eR ae ng 243.14 
zine NH: 
4735 =—; tetraphenyl=* sige a5.se eee (CeHs)2N N- 336.42 
(CeHs)2 
4736 == Os tol y latencies hvea eee eae ee o CHsCsHsNHNHo..| 122.17 
Boles [isa retetOlylece. weitoeell acter eer ee CHsCsHsiNHNHo..| 122.17 
£788) | ——— =tOlyiati ee Ce Bh en TR aie CHsCetyNHNHe..| 122.17 
4739 ——, 2,4,6-trinitrophe|nyli-. See Hydrazine, preryl-. 
21405 | — eri phen yl=cryemn ee o) eeeee (CsHs)2NNHCoHs | 260.33 
4741 Sa ey) © 9-XV LV ima sos dinates) by (CH3)2CeHsNH- 136.19 
razine | NHe 
4742, i, 2,5=xylyl-......... (2,5-dimethylphenyl) hy- (CH3)»CeH3NH- 136.19 
razine NA» 
4743 Hydrazobenzene. See Hydrazine, 1,2-diphenyl-*. 
4744 ——, 4,4’-diamino-... .| ,p’-hydrazodianiline: di- NH2CsHsiNHNH- | 214.27 
phenine CeH4N He 
4745 | ——, methyl-. See Hydrazine, 1-phenyl-2-toly|l-. 
4746 Say eez oben Zoic 0,0'-hydrazodibenzoic acid... .| ( COOHCsHuNH): | 272.25 
ac 
4747 a Ea Ge m,m’-hydrazodibenzoie acid (COOHCsH4NH)2 | 272.25 
ac 
4748 p-Hydrazobenzoic acid| p,p’-hydrazodibenzoic acid. . . (COOHCsH4NH)> | 272.25 
4749 Hydrazonaphthalene. | See Hydrazine, dinaphthyl-. 
4750 Hydrazophenylene. See Phenazine, 5,10-dihydro-. 
4751 Hydrazotoluene, See Hydrazine, ditolyl-. 
4752 Hydrindene. See Indan. 
4753 a-Hydrindone. See 1-Indanone. 
4754 8-Hydrindone. dee 2-Indanone. 
4754M| Hydroanisoin......... »,p’-dimethoxyhydrobenzoin, | (p-CHsOCsHi- 274.31 
| one form CHOH-]o 
4755 Hydroanthranol. | See Anthranol, 9,10-dihydro-. 
4756 | Hydrobenzamide......} tribenzaldiamine; N,N/-di- (CeHsCH)sNe..... 298.37 
benzylidene-a,a-toluenedi- | 
amine | 
4757 | Hydrobenzoin......... 1,2-diphenyl-1,2-ethanediol CeHsCHOHCH- 214.25 
(one form) ; tolylene glycol OHCsH; 
4757M| ——, p,p’-dimethoxy-. | See Hydroanisoin; Isohydroani|soin. 
4758 —., a,a’-dimethyl-. See 2,3-Butanediol, 2,3-diphen|yl-. 
4759 , dodecahydro-. See 1,2-Hthanediol, 1,2-dicyclo|heryl-. 
4760 Hydroberberine.,..... tetrahydroberberine......... CooHai1NQg. 2.2... 339.38 
4761 Hydrocarbostyril...... 5,4-dihydro-2(1)-quinolone; |CsHsNHCOCH2CH»| 147.17 
' o-aminohydrocinnamie acid | —-——______1 
| lactam 
4762 Hydrocerulignone..... 4,4’-dihydroxy-3,3’,5,5/- C12Hs(OH)2(OCHs)s| 306.31 
tetramethoxybipheny] 
4763 Hydrocinchonidine....| cinchamidine............... CipHosN2O... 2... 296.40 - 
4764 Hydrocinchonine. See Cinchotine. 
4765 | Hydrocinnamaldehyde| 3-phenylpropanal........... CsHsCH2CH2CHO | 134.17 
4766 | Hydrocinnamic acid...) 8-phenylpropionic acid; ben- CesHsCH2CH>- 150.17 
| zenepropionic acid COOH 
4767 | ——, ethyl ester........... | ethyl benzenepropanoate; CsHsCH2CH~ 178.22 
| ethyl 6-pheny!propionate COOC2Hs 
4768 a) Piperazinium/saluees.e- i... <i... ok eee CaHioN 2:2CoHi002| 386.48 
4769 | ——, a-acetyl-, ethyl || ethyl a-benzylacetoacetate...| CsHsCH»CH-(CO-| 220.26 
ester CH3)COOC2Hs 
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ORGANIC COMPOUNDS (Continued) 





























Crystalline Solubility i ml of 
-: ee a Density Melting Boiling k Dies a Seams Wes 207 2a! © 
ye is spat ¢/ml point, °C | point, °C Water | Alcohol Ether, etc. 
2734 | yelinedd Poiediees otis ih. 186-7 d. z sl. s. sl. s. eth. 
4735 | rhomb. pr.f. | ..:...... Ve en) eee i. v. sl. s.| s. bz., chl., 
al.+chl. h. pe HS0,, 
lue color 
4736 col.-tab: fi. igri} ......0.. BGO fron Mibsursss. },. heeet v.s. v. s. eth., chl.- 
4737 | li 224 bah a 
4738 eeicnteleth i) | cite oe 240-4d. |sls. |v.s. | v.s.eth, bz. 
47 
4740 | need. f. bz...- 0.869 HDd.c jbapeaek.. i. 8. s. eth.; v. s. 
Z. 
4741 | col. need.. cone | eae PASSO awe line seach: dy eco s. s. eth. 
A7AD need: f. eth... oohecs os 85 d. v. sl. s. | v.38. s. eth. 
4743 | 
GHAI VOLSORS «ch ciaiciacel erste eon. 5 ne TAG nro) : een’... s. h. iss s. eth. 
4745 
A746 | col. leaf:fal.J}:.......-- DOD mie hice ae ae i. s. s. alk. 
aren W yel..cr..f. al...) ease S_sancsepelle se ae.) . is sls. h. | s. alk. 
AAMT. Noe. LAL Ness | afereaaaies hose se ee he iy sl. s. s. KOH 
4749 
4750 
4751 
"4752 
4753 
4754 
4754M| col.rhomb. | ......... 468-170 sajna. 208... v.sl.s. | v.s. b.;} v. sl. s. eth. 
tab. 170-171 8. C. 
4755 
A7DG MEECOL, YE f.:Bl Sab se feos scion 101 (110) | 130 i: Vv. Ss. vy. s. eth. 
4757 ee leaf. 0.927154 139 >300 0.25 r Wasi) oss... SR 
. al. 1.25h. 
4757M 
4758 
4759 : 
-4760 | wh. ned ODTBRAREA «vio «sic 167iess -? Lingeenit.. . rb 8. s. chl., CS2 
pa. yel. 
octahdr. cr. 
4761 an E- 7 Cr be ea 168 lemitbyeuas..3.. y.sl.s. | v.58. vy. s. eth. 
ister 
4762 moped Drs bei stanee 190 d. sl. s. 8. si. is: lethia3: 
- & ny 2 
ATOSE WW) leak .c.cc1se.s 33) ocho aR 230 NPA ere 5 eee... - I sl. s. sl. s. eth. 
4764 
4765 | col. ees SO ee, 47 280 i. 17 o eth. 
pr. f. al. 
-4766 paste 1.071~ 48.6 279.8 0.592 | 37220 s. eth. 
need. f. al. 
4767 | col. liq., aa | hae 249 i. s. s. eth. 
1.49542 ‘ 
A/S MRAM Cheer sal cet ne 15055-).5upl essed... sl. s. s. h. i. eth. 
4769 | col. liq....... 1.061Z sand} icusret T 0 290 d. i. e eth. 





For explanations and abbreviations see beginning of table. 
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4792 


4793 
4794 
4795 
4796 
4797 
4798 
4799 
4800 
4801 
4802 
4803 
4804 


4805 
4806 


4807 


4808 


4809 


4810 
4811 
4812 








Name 


Hydrocinnamic acid, o 
——,, a-amino-. 
——, f-amino-. 


——, a-amino-p-hydr 
——,, a, B-dibromo-(i).. 


——,, o-hydroxy-. 

——.,, p-hydroxy-. 

, a-hydroxy- 8-ket 
Hydrocinnamonitrile, 








Hydrocinnamyl alcoho 
Hydrocotarnine....... 


| o-Hydrocoumaric acid. 


Hydrocyanic acid 
Hydrofuramide. 


Hydrogen cyanide. 
Hydrogen methyl sulfa 
Hydrohydrastinine.... 
a-Hydronaphthoquino 
Hydrophlorone. 
Hydroquinine......... 


Hydroquinone........ 
== GSES FAI Banoo sesnoe 


——,, diethyl ether. 
——.,, dimethy] ether 
——, monoamy] ether. 
——, monobuty] ether. 
——, monoethy] ether. 
——., monohepty] ether. 
——,, monohexy] ether. 
——, monomethy] ether. 
——,, monoécty] ether. 
——, monopropy] ether. 
——., 2-acetyl-. 
Se DLOMO=. 5 «cit ae 





sichloro=: ...... 2.45. 


——.,, 2,3-dimethyl-.... 


——., 2,5-dimethyl-.... 


——., 2,6-dimethyl-.... 


——., dithio- 


——., hydroxy-. 





——., 2-isopropyl-5-me 
——., 2-methyl-. 


PHYSICAL CONSTANTS OF 


Mol. 


Synonyms 





-amino-, lactam. See Hydro 
See Alanine, B-phenyl-. 


oxy-. See Tyrosine. 
i-cinnamic acid dibromide., . . 


See Melilotic acid. 

See Phloretic acid. 
o-. See Glycolic acid, benzoyl-. 
B-keto-. See Acetonitrile, ben 
1. See 1-Propanol, 3-phenyl-. 


See Melilotic acid. 

hydrogen cyanide; prussic acid 

furfural hydramide; trifural- 

diamine; furfuramide 

See Hydrocyanic acid. 
te. See Methylsulfuric acid. 
ne. See 1,4-Naphthalenediol*. 

See Hydroquinone, 2,5-dimethy 


1,4-benzenediol*; quinol; 
hydroquinol; p-dihydroxy- 
benzene 

quinol diacetate; p-phenyl- 
ene diacetate; diacetylhy- 
droquinone 

See Benzene, 1,4-diethory-*. 

See Benzene, 1,4-dimethory-*. 

See Phenol, p-amozy-. 

See Phenol, p-butozy-. 

See Phenol, p-ethory-. 

See Phenol, p-heptylozy-. 

See Phenol, p-hexylozy-. 

See Phenol, p-methazy-. 

See Phenol, p-octylory-. 

See Phenol, p-propory-. 

See Acetophenone, 2,5-dihydrox 

2-bromo-1,4-benzenediol*. . . . 


2-chloro-1,4-benzenediol*; 
chloroquinol 
2,3-dimethyl-1,4-benzene- 
diol*; o-xylohydroquinone; 
3,6-dihydroxy-o-xylene 
2,5-dimethyl-1,4-benzene- 
diol*; p-xylohydroquinone; 
hydrophlorone; hydro-p- 
xyloquinone; 2,5-di- 
hydroxy-p-xylene 
2,6-dimethyl-1,4~benzene- 
diol*; 2,5-dihydroxy-m- 
xylene 
1,4-benzenedithiol*; p- 
phenylene dimercaptan 
See 1,2,4- Benzenetriol*. 
thyl-. See Thymoquinone. 
See Toluhydroquinone. 
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Formula Wt. 
carbostyril. 
CeHsCH(NH2)- 165.19 
CH2COOH 
CsHsCHBrCH- 307.99 
BrCOOH 
zoyl-. 
Ci2HisNO3-3H20. .| 230.26 
HON Seance 27.03 
(CsH40)3Ne..,.... 268.26 
CuHisNOo....... 191.22 
L. 
CooH2sN202....... 326.43 
CeHa(OH)2....... 110.11 
CsHs(OOCCHs)e2. .} 194.18 
ye. 
BrCsH3(OH)2..... 189.02 
ClCcsH3(OH)2..... 144.56 
(CH3)2CeH2(OH)2 | 138.16 
(CH3)2CsH2(OH)2 | 138.16 
(CH3)2(OH)2CeH2 | 138.16 
CeHa(SH)2........ 142.23 





ORGANIC COMPOUNDS (Continued) 


















































Crystalline Solubility in grams per 100 ml of 
form, color | Density | Melting | Boiling YES BES 
No. eee e g/ral point, “C | point, °C Water | Alcohol Ether, etc. 
4770 
4771 
4772 | monocl. f. w...] ......... Zoli te evalacccerseer sl.s.c. | s. sl. s. eth. 
4773 
4774 \\smonocl. pr... «||... 1... ..% 203-45 ood] ister eki! d. h. S: s. eth., CS2 
4776 P 
AT77 
4778 
4779 
4780 
47805) monocl, prs} sascnsss« DO-GiN eww ll hereertts dl beceer - v.s y. s. eth., chl., 
f. al. bz.; s. alk. 
4782 s 
4783 col. pois. lig., | 0.6876— -14 26 ) © eth. 
1.267519 3 
4784 | need. f. al. 117 250 d i. Ss! s. eth. 
4785 
4786 
BVSTm | Wiech. saenia Seek oa Bb dewierabry dt witsaete st. ont sc Vv.8 y. s. eth. 
4788 
4789 
4790 | +2H.0, need.| ......... 1685: sarsh orlbreba® -1. sl. s. 8. s. eth., chl., 
f. chl. or eth. Ap 172 anh acet., NH,OH 
4791 | col. hex. pr. f. | 1.358— 170.5 286.2 5.915 V.8 y. s. eth. 
w., 1.633, 3 (ised) 
: 1.626 
ATOQ MED Omleatam leh cos. 12 el aehcree <4. sl.s.h. | sl.s v. s. eth; s. 
f. al. chl. 
4793 
4794 
4795 
4796 
4797 
4798 
4799 
4800 
4801 
4802 
4803 
4804— | leaf..f pete1 4d... 5... 110-1 subl. s. s. s. eth., bz., ac. 
eth. (113-5) a., chl., lgr. 
4805 ante Heats. = artwahccrees 106 263 Vat8 v.S s. eth., h. chl. 
a) 
S806 BHI Cr: fe We atari lle det coc es Bi ee a A) hs il 2 Ss 5 s. eth. 
ASO/ ml ileak. £2" Wa.3.652 |i .s% atentee 217 (212) | subl. sl. s s. s. eth.; sl. s. 
CS2, ac. a., 
chl.; v. sl. s. 
bz. 
4808 | need.f.xylene.| ......... 120-01 oil ee eee I eee s. s. eth. 
4809 | hex. leaf.f. | ......... Sam icursith|plecumidas«% sl. s Bs s. eth., bz., lgr.; 
dil. al. V. S. ac. a. 
4810 
4811 
4812 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 








Mol. 
No. Name Synonyms Formula Wt. 
4813 Hydrgaquinone, tetra- | tetrachloro-1,4-benzenediol*..| CsCl(OH)2....... 247.90 
chloro- 
4813M| ——, 2,3,5-trimethyl- | .............).1.........- (CH3)3CeH(OH)2. .| 152.19 
4814 sp tTichloro=is. sof oalliieniasns celacaniok AERO Ce ClsCeH(OH)2..... 213.46 
4815 Hydroquinonecarboxyllic acid. See Gentisic acid. 
4816 Hy droquinone-2-carbo|xylic acid, 5-inydroxy-. Slee Benzoic acid,2,4,5|-trihy- 
4817 | 2,5-Hydroquinonedicar|boxylic acid. See Terephthallic acid, 2,5-dihydroxy|-. 
4818 | Hydroquinone- 2,7-dihydroxyfluoran ........ CooHi205......... 332.30 
phthalein 
4819 Hydroresorcinol. See 1,3-Cycloheranedione*. 
4820 Hydrotolugquinone. See Toluhydroquinone. 
Hydroxy-. See the parent compounds (e.g., for hydroxyben|zoic acid see Benzoic |acid, hy- 
4821 Hydroxylamine, B (or N)-benzylhydroxyl- CeHsCHsNHOH...| 123.15 
benzyl-* amine 
4822 ——., a(or O)-benzyl-. | See Benzyloxyamine*. : 
4823 , ethyl-*,......... B-ethylhydroxylamine ...... CoHsNHOH.:....| 61.08 
4824 ——., a-ethyl-. See Hthoryamine*. 
4825 ——, methyl-*........ 8-methylhydroxylamine. .... CH3sNHOH....... 47.06 
4826 | ——, a-methyl-. See Methoryamine*. 
4827 | ——, phenyl-*........ 8-phenylhydroxylamine. .... CeHsNHOH...... 109.12 
A828) Hh =—=—, Propylet co. all ashenedee acter sene ee ape ees 75.11 
4829 | ——, o-tolyl-......... 6 (or N)-o-tolylhydroxyl- CHsCsH:NHOH...| 123.15 
amine 
ARGO. G| ———— a= tolylaneen. «el atin Eee arn CH3CeHsNHOH. .| 123.15 
4831 SDA COLY Lataete cle. eee: Poe eT ncaa ee eee CH3CsHsNHOH. .} 123.15 
4832 | Hyenic acid........... FES OT 5h PS oe ae CosHag9COOH.....- 382.66 
4833 | Hyoscine............. l-scopolamine.............. CirHeiNO@ Sans 303 .35 
4894 Up by drobromide sen.) hal Mery. Pe ceite acces ne eee C17Ho1NOs-HBr- 438 .32 
3H20 
ACSTS |p ERA Negpudeosoacds: l-scopolamine sulfate........ (C17HaiNO4)>- 740.80 
H2S04-2H20. 
4836 | Hyoscyamine......... l-hyoscyamine; daturine; Ci7H23NO3....... 289.36 
duboisine 
4837) || =~ bydrobromide: 3440-6 Me cet ae acadaen ce Ci7H2sNO3-HBr...| 370.29 
4838: ||' =~ shydrochloride.......8. bal» eeabeee (aera i merce Ci7HesNO3-HCl. . .| 325.83 
4839) Bl) == isuliate ete... octal) pete ee tet oe he (C17H2303N)o- 712.84 
H2S04-2H20 
4840 d/-Hyoscyamine. See Atropine. : 
4841 d=Hy oscyamine i. ic3)| daohonetnn< cea CizHosNOs....... 289.36 
4842 dy paphorine tec: 2|) es. ns oe a cents CisHisN202-2H20..| 282.33 
4844. Hypnal...............} antipyrine chloral hydrate; CuHi2N20-CCl3- 353 . 64 
chloral-antipyrine CH(OH)2 
4845 | Hypogeic acid (artificial) | 7-hexadecenoic acid......... CH3(CH2)-CH: 254.40 
; CH(CH2)sCOOH 
4846 Hypoxanthine........ 6(1)-purinone; 6-oxypurine; CSHENZO=sseee ees 136.11 
sarcine 
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ORGANIC COMPOUNDS (Continued) 





No. 





4813 
4813M 
4814 
4815 
4816 
4817 
4818 


4819 
4820 


4821 
4822 
4823 
4824 
4825 


4826 
4827 


4828 
- 4829 
4830 
4831 
4832 
4833 
4834 


4835 
4836 
4837 
4839 


4840 
4841 


4842 
4844 
4845 
4846 


























Crystalline Solubility in grams per 100 ml of 
form, color | Density | Melting | Boiling | ~ e POO 
and Helene e/ml point, “C | point, °C Water | Alcohol | Ether, ete. 
eee ea: eee 232 subl. d i. v.s vy. s. eth.;s. bz. 
. bz. 
Wide GR es: Sf SEPP. 2s < cvess - 170-171 aieeeees...-. v. sl. s.] s. s. eth. 
C:38, hi: : 
GOlapns te Wiss ct a6n- + oe <u 134 (138) | subl. 0.615 v.s v. s. eth. 
drory-. 
EOS £3 Cbhiss.. ilpercry aaie 232-4 d v. sl. s.| s. s. eth., alk.; i. 
5 lgr. 
drory—;for hydr|oxypropane |see Propano|l). 
meed. filers... os). en GY Sid RA ear eR te Rail uich cats call eee PR 
col. leaf. or 0.908 Eb Py eee v.s V.s sl. s. eth 
need. f. Igr., . 
1.415196.3 
hyg. pr., 1.000372 | 42 62.515 v.8 Vv. 8 sl. s. eth. 
1.41638 a 
col. needs... ||| SRR RY 82.-Oninth~w. pias 2¢., v.s vy. s. eth.; v. sl. 
10h. s. Igr. 
meed. £-.6the. alee seaic sc conde Loe esa £ V.S. Ss. s. eth.; i. ler. 
col. need 36) EE, + ...08) Adem louse ined 5 is v.s vy. s. eth.; sl. s. 
bz., eth. gr. 
leak Htbze3) tlle dig cee 682-05 . pure. sll's; he |liss s. eth.; sl. s. 
eth. gr. 
coltileafs $5 ballet 323.98) OE teas preliigetet. . C., v.s v. s. eth.; sl. s. 
50 h., bz. 
d. 
exateth ies). shee, don aut 78 Oh} eel se 5: i sl. s. s. eth. 
COLASYDE Dri. fer Aes). hee eel rosdadas 10.55 | v.s. v. s. eth; s. 
[a]-33.1°p _chl.; sl. s. bz. 
cole ThOMmpew sil es testy ce Ga 194, || SRR... 2. 66.62 | 6.325 i. eth.; 0.13 
cr. f. w., chl. 
[a]-32. gy 
Gaia jl) Cop Geeeyen| PARES AEA eRe] Me wcGee el Ae v.8 v.s Secs 
need. f. w. 
whipneedt) Mec Bed too LOG=8 paths ols dicectarts i ee hee s. s. eth., chl. 
wh. delig. p 152) _- atin aee. h v.s 50 0.06 eth. 
Wh: (Chen mee A49-Si bn | SBF. | Ss. i deo CERI Ie 
need. f. al., ans !2062" |- 5.0098. 2. Vv. s, 15.6 0.04 eth.;s. 
[a]-28.6°D chl. 
sillky:necdt ge Pile) 25 oo LOGNS Opies cee, ¢. 5 v.s s. eth., chl., bz. 
f. w.bal., 
[a]-20.3°15 
Igwmmoriodl.¥! 9 War ld vies sores anh. 255 «5 ||lenaascccts Pee eae: Bod 
er. f. w. 
chombsxerie hates) | eel Sites eariien teeters. F 12 sl. s sl. s. eth. 
Cols-need ynscc 44) vin cd siacn es 33 2365 i. v.s s. eth. 
Need ayers Hie kot hes wine? dS 000! (aan 0.071%. | sls s. eth., alk. 
1 4100 








For explanations and abbreviations see beginning of table. 
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( 


No. 





4847 
4848 


4848M 


4849 
4850 


4851 
4852 


4852M 
4853 


4854 
4855 


4856M 
4857 
4858 
4859 
4860 
4861 
4862 


4863 


4874 
4876 
4877 


4878 
4878M 


4879 
4880 





PHYSICAL CONSTANTS OF 








Mol. 
Name Synonyms Formula Wt. 
Hypoxanthine, 2-amin|o-. See Guanine. 
Hystazarin eee 2,3-dihydroxyanthraquinone; | CsHi(CO)2CsH> | 240.20 
hystazin (OH)2 
dose Serato see hates ba | bce. o. Sasa ree a CsHiisOche ss eeeee 180.16 
Idryl. See Fluoranthene. 
Imiesa tine 9h... ccs ee 3-iminodxindole............. CeHsNHCOC:NH | 146.14 
(ee 
imidazole-;eere ce glyoxaline; iminazole........ NHCH:NCH:CH | 68.08 
bee sey 
——, 4,5-dihydro-2,4,5|-triphenyl-. See Amarine. 
——, 2-ketotetrahydro|-. See Urea, ethylene-. 
——=, |-methyl--. ..)) N-methylglyoxaline........, N(CH3)CH: 82.10 
NCH:CH 
2 aes 
——., 2,4,5-triphenyl-. | See Lophine. 
4-Imidazolecarboxylic |acid, tetrahydro-4-hydr|oxy-2,5-diketo-.| See 
2,4-Imidazoledione, 5-|hydroxy-. See Allanturie acild. 
4-Imidazoleéthylaminl|e. See Histamine. 
5-Imidazolepropionic a|cid, a-amino-. See Histidi|ne. 
2(3)-Imidazolone, dihy|dro-. See Urea, ethylene-. 
Imidazolo[4,5-d] pyrimlidine. See Purine. 
Imperatorin. See Peucedanin. 4) 
Indaconitine.......... acetylbenzoylpseudaconine...| CssHs7NOw....... 629.73 
lndans.......5:0 sc ae hydrindene; 2,3-dihydroin- CsHsCH2CH2CH2 | 118.17 
dene —_______ 
1-Indanone........... 1-ketoindan; a-hydrindone...| CsHsCOCH2CH». .| 132.15 
(22 ey 
2-Indanone........... 2-ketoindan; @-hydrindone...| CsHiCH2COCH»..| 132.15 
pales Se teary 
Indanthrene.......... N,N’-dihydroanthraquinon- | CosHisNoOs....... 442.41 
azine 
DANA ON yey cette et oh SANE | oes ot ee ee eran oh eel CeHsCH2CH:CH | 116.15 
(ESS sak Ser 
——,, 2,3-dihydro-. See Indan. 
EndicanS(ofiplania): 2401.) 8 hos eae a CisHizNO6-3H20. .| 349.33 
Indigo, Indigo blue. See Indigotin. 
, soluble. See 5,5’-Indigotindisulfonic aci|d, disodium salt. 
Indigo carmine. See 5,5’-Indigotindisulfonic aci|d, disodium salt. 
Indigopurpurin. See Indirubin. 
Indigo red. See Indirubin. 
Indigotingeee..... 2... indigo; indigo blue.......... CisHioN202....... 262.26» 
4,4'-Indisotardicar-| ill 27-<s seas ete CisHioN20c....... 350.28 
boxylic acid 
5,9/-Indigotindisul-|\.2 4) ase Bes CisHioN20sSz.. .. . 422 38 
fonic acid 
——,, disodium salt......... indigo carmine; soluble indigo | CisHsNoNa2OsSo. | 466.35 
indigotinsulfoniciacid | ane see penny CisHioN20sS..... . 342.32 
Indigo white.......... leucoindigo...........-..... CisHi2N202....... 264.27 
fudirubin: 2 |) eee a indigo red; indigopurpurin...] CisHioN20o....... 262.26 
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ORGANIC COMPOUNDS (Continued) 


No. 





4847 
4848 


4848M 





4849 
4850 


4851 


4852 
4852M 
4853 


4854 
4855 
4856 
4856M 
4857 
4858 
4859 
4860 
4861 


4862 
4863 





4864 
4865 
4866 





Crystalline 
form, color 

and index of 
refraction 


yel. need. f. 


ac. a. 
glassy brittle 
mass, L- 
idose, [a] 
5+ 63.2° 


Alloxanic acid. 


col. liq., 
1.5387716.4 
rhomb. need. 


BA 

1.5608444.75 
need. f. al., 

1.537766 


col. liq., 
1.5710712.7 


br. rhomb..... 


thomb., purp.. 
blue powd.... 


blue amor.... . 


wh. powd..... 
br. need...... 





Density 
g/t 





Melting 
point, °C 


260 
osazone 


168 


61 
470-500 d. 
-2 


Solubility in grams per 100 ml of 




















Boiling 

point, °C Water | Alcohol Ether, ete. 

Betas ate tok |hcereisiess sl. s sl. s. eth.; 5s 
HSO4 

BbRaboe ab i. sf sl. s. eth. 

256 v.s v.s s. eth. 

197-9 ses PN ma sce MP ales. eae 

EGO od. i Bo s. eth. 

176.5 i. C) co eth. 

244 v.sl.s.] v.s s. eth. 

225 d. 6 v.s vy. s. eth. 

Biya ots i. i. i. eth.; s. dil. 
alk. sol. 

182.4 Te C) © eth.; s. pyr., 
CCl, —_acet., 
CSs, turpen- 
tine 

d. v.s V8 s. eth.; sl. s. bz. 

subl. a i. i. eth.; s. h. 
chl., h. anil. 

Lama de is 1 i. eth., chl.; s. 
H2SO4 

Sree See s. 3. Prob suceeeoe 

So 8. sl. 8. Ricks eteniefaiorsisis. 

Ser eee 8. Be aie Saree Sucre 

POLES i. s. s. eth., alk. 

subl. ae 8. s. eth. 





For explanations and abbreviations see beginning of table. 
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/ Mol. 
No. | Name Synonyms Formula Wt. 
i881 | Indole +27.82...022e5 benzo[blpyrrole ............ CsHsNHCH:CH..| 117.14 
ae Pa 
ABBE: Sit ———, deacet yl, a... hl coe ee eae sae ee CH;CO- 159.18 
N CH:CHCsH. 
4383 | ——, 2-methyl-....... pening enon methyl- CHaNCsHe.....-.. 131.17 
<etole 
4884 | ——, 3-methyl-. See Skatole. 
4885 | 2-Indolecarboxylic acijd, 3-hydroxy-. See Indoryl|ic acid. 
4886 | 3-Indolepropionic acid), a-amino-. See Tryptophan). 
4887 | 2,3-Indolinedione. See [satin. 
4888  3-Indolol. See Indoryl. 
4889 | 2(3)-Indolone. See Ozindole. 
4590") Indophenin <a: Ais - och te neee. | ss PR (CvH-;NOS)z..... Gis ; 
485T° it Indoxyl en ss ab Sandolol esas ha oe CeHisNHCH:COH | 133.14 
(eee 
4892 | ——, 1-nitroso-....... WSALOKIMO Soe. 5a shaw ee CsHsN(NO})- 162.14 
hast ceca 
CH:COH 
wey 
4393 | Indoxylic acid......... 3-hydroxy-2-indolecarboxylic CeH:NHC- 177.15 
acl ——- 
(COOH)COH 
Sas Boe 
4508 7-Enoaitol? 2.358.522 F 1,2,3,4,5,6-cyclohexane- CeHs(OH)c......- 180.16 
hexol*; 7-inosite; phaseo- 
mannitol; dambose 
4395 Ranriltea oy eis 5.2 ee oe ee eee (CeHiOs)s-H20...| 990.86 
4396 Iodeosin B. See Erythrosin (dye). 
4897 Iodine cyanide. See Cyanogen iodide. 
Iodo-. See the parent compounds (e.g., for iodobenzene see| Benzene, todo-). 
4398 | Iodoform............. triiodomethane............. CHis. usa: 393.78 
4899 ——, methyl-. See Ethane, 1,1,1-triiodo-*. 
4900 | di-Iodogorgoic acid... .} 3,5-dl-diiodotyrosine...... HOC;HeI2CH~ 433.01 
CH(NH:)COOH 
4901 d-Iodogorgoic acid... .| d-3,5-diiodotyrosine._....... CsHoleNOz......- 433.01 
4902 Iodol. See Pyrrole, 2,3,4,5-tetraiodo-. 
A003. | Sedorinm lodide, dist t0...50. Bees 54-5. be aoe (Cedi, sit eee 408.04 
phenyl- 
4904 Iodophen. See Phenol phthalein, 3’,3”,5',5\""-tetraiodo-. 
4905 golOnOne® . - 5. </> <.>.2b- 4-(2,6,6-trimethyl-2-cyclo- CizH90.........- 192.29 
hexeny])-3-buten-2-one 
4905: | ——— aenncarbasone......% 4.) S88 2 ee ein see es CisH2:NNH- 249.35 
CONH: 
4907 B-lonmone’ se 9626.5 es 4-(2,6,6-trimethyl-1-cyclo- CuO: Se 192.29 
hexenyl)-3-buten-2-one 
A008: | |.c=-—, emicarbazone2..2:3..| eae wees 4 ES CisH:NNH- 249.35 © 
CONH2 
4909 G=Irone: Soho seee os « natural irone; 4-(2,2,6-tri- CisH90.. 05.2524 192.29 
methyl-3-cyclohexenyl)- 
j 3-buten-2-one 
A510 || Isatic'acid ™. to. o.ccee. o-aminophenylglyoxylic acid; | NH2C;H.CO- 165.14 
/ o-aminobenzoylformic acid; | COOH 
/ isatinic acid 
4911 ——,, lactam. See Isatin. 
AD tial, Weatin ee eS oc eee 2,3-indolinedione; isatic acid | CsH:NHCOCO....} 147.13 
lactam —_ 
4913 | ——, acetyl- See Pseudoisatin, 1-acetyl-. 


PHYSICAL CONSTANTS OF 
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ORGANIC COMPOUNDS (Continued) 





No. 





4894 


4895 


4896 
4897 


4898 


4907 
4908 
4909 


4910 


4911 
_ 4912 


4913 — 


Crystalline 
form, color Density 
and index of g/ml 
refraction 





col. monoel. 
f. w. 


col. hyg. er....] anh. 
A 


col. lig., 
1.49842°2-5 

col. er. f. bz., 

col. lia., 
1.5197738-9 


Melting | Boiling 
point, °C 





Solubility in grams per 100 ml of 











point, “C Water | Alcohol | Ether, ete. 
52.5 254 s. h. Vv. 8 v. s. eth: s 
! bz., Igr. 
ees eet 152-344 2. tieta-4 aa ae 
! 
59 272.3 v.sl.s. | v.s lve s eth.: s. 
| HeSOx 
Pte eS eee i sl, sl. s. eth.; s 
HSOs; i. bz 
85 NLA Sa Ot aera cee s. alk. 
DOD RI rere}. sl. s. s. s. KOH 
See Csieine SAL bad 2) MB es Rema | po | eee NS es 
meee 
anh. 225 31935, d. 4.515 i i. eth. 
478 de eae? 0.01° a Se 
(160) | 
119 subl.; 0.01% | 1.338, 13.6% eth.; s. 
210 exp. 7.88 ehl., glyc., 
CSe 
A0dcdhonndel 5 ae 0'062",) 20.22: | Sp Te 
0.5675 1 
Te ee ae tts! | i eS 
182 | tae Sy hog dace 
eet Its 147.5% v. sl. s. | © | c eth.:s. chl 
HO Mitiroietcl eee. | tag Bees PSITEBS 2. URS 
ee 1408 v. sl. s. | 0 x eth. 
193 ee | bene ee i Ss. s. eth., bz. 
a coM eRe i44ie v.sl.s. | v.s. v. s. eth 
diteiiniliisrest . |. Ss. fh oscee. (eee 
201 (198-9)| subl. v. sl. s.|-s sl. s. eth.; s 
C., 8. alk 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
—— ee 




















| Mol. 
No. Name Synonyms Formula Wt. 
4914 | Isatin, l-methyl-..... N-methylisatin............. CsHsN(CH3)COCO} 161.15 
ey ; 
4915 | ——, 5-methyl-....... p-methylisatin.............. CHsCsHsNHCOCO} 161.15 
frets seat 
4916 = WTO O= tar. s eee CEE en eee CeH3(NO2) NH- 192.13 
Aca ae a ee 
COCO 
#. 2eT 
4917 , thio-. See Thionaphthenequinone. 
4918 Isatin chloride........ 2-chloro-3-pseudoindolone....| CsHsN:CCICO,...| 165.58 
ae 
4919 Isatoic anhydride. .... N-carboxyanthranilic acid CeHsCOOCONH..| 163.13 
anhydride ______} 
4920 Isatoxime. See Indozyl, 1-nitroso-. 
4921 a-Isatropic acid.......| 1,2,3,4-tetrahydro-1-phenyl- | CisHieQs......... 296.31 
1,4-naphthalenedicarb- 
oxylic acid (one form) 
4922 | Isethionic acid........ 2-hydroxyethanesulfonic acid | CHsOHCH2S03H | 126.13 
4922M| Isoalloxazine. See p-Riboflavin. 
Isoamyl. For isoamy] derivjatives see the parent compound|s (e.g., for isoamylbe|nzene 
4923 Isoamyl alcohol....... isobutylearbinol; 3-methyl- (CH3)2CHCH2 88.15 
1-butanol* CH20H 
4924 sec-Isoamy] alcohol. See 2-Butanol, 3-methyl-*. 
4925 Isoamyl aldehyde. See Isovaleraldehyde. 
4926 | Isoamylamine........ 1-amino-3-methylbutane. .... CeCe 87.16 
2. 2 
4927 | Isoamyl borate........ triisoamy! borate........... B(OCsHii)s....... 272.24 
4928 Isoamyl bromide......| 1-bromo-3-methylbutane*. .. . (Cee CGH 151.06 
2Br 
4929. | Isoamyl chloride...... 1-chloro-3-methylbutane*. .. . eee 106.60 
2! 
4930 Isoamyl cyanide. See Isocapronitrile. 
4931 Isoamy] disulfide......| diisoamyl disulfide.......... CsHuSeCsHn.... - 206.40 
4932 a-Isoamylene. See 1-Butene, 3-methyl-*. 
4933 B-Isoamylene, See 2-Butene, 3-methyl-*. 
4934 | a-Isoamylene glycol. | See 1,2-Butanediol, 3-methyl-*. 
4935 | B-Isoamylene glycol. | See 2,3-Butanediol, 2-methyl-*. 
4936 | y-Isoamylene glycol. | See 1,3-Butanediol, 3-methyl-*. 
4937 | Isoamyl ether......... 3-methyl-1-(y-methylbu- (CH3)2CH(CHe)= | 158.28 
toxy)butane*; diisoamyl O(CH2)2CH- 
ether (CH3)s 
4938 | Isoamyl iodide........ 1-iodo-3-methylbutane*..... . (Ci sCECAe. 198.06 
4939 | Isoamyl isocyanide....| y-methylbutyl isocyanide; | (CHs)2CH(CH2)> | 97.16 
isoamylcarbylamine NC 
4940 Isoamyl mercaptan. See 1-Butanethiol, 3-methyl-*. 
4941 | Isoamyl nitrate....... y-methylbuty] nitrate*...... ( CS 133.15 
Ei 2 
4942 | Isoamyl nitrite....... y-methylbuty] nitrite*....... (CH3)2>CHCH> 117.15 
CH:ONO , 
4943 | Isoamyl sulfate....... diisoamy] sulfate............ be Re oe oe 240.35 
2)2 4 
4944 Isoamyl sulfide....... diisoamy] sulfide; 3-methyl- [(CH3)2CH- 174.34 
1-(y-methylbutylthio)bu- (CHe)2)}2S 
tane* 
4945 Isoamy] urethan. See Carbamic acid, isoamyl este|7. 
4946 | Isoanthraflavic acid...| 2,7-dihydroxyanthraquinone eteaee UE? 240.20 
3 
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ORGANIC COMPOUNDS (Continued) 


oo eee 
Solubility in grams per 100 ml of 


Crystalline 



































For explanations and abbreviations see beginning of table. 
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form, color Density Melting Boiling 
No. and eee g/ral point, “C | point, °C Water | Alcohol Ether, ete. 
4914%| (red need RRA ic)... 602 LS AeA WIR Re: | 6 cc es Tap 
4915' ered leafy f° West: tcc + oct 18 7iteavaten eR debe, J. sl. s.c. | sl.s sl. s. eth.; s. 
alk., h. HCI 
COGS Tb WCC BRT] Boar meen ane 230, beens et AF. sl. s v.s Ss. a 
4917 : 
AGI Sim fimpraneed <<. ech i|! setae 180id: Spee. 5. 1 Ss. v.s. eth. 
491Gealemonoelsfse) valence asst 240d] atheros: 0.7100 | 378 { sl. s. eth.; 1.3 
acet. h. acet. 
4920 j 
AOD AMMM CE cess...) ce ceyevsi|| (Rico Rs ssovecers 237 DOU Soar. v.sl.s. | sl.s. i. eth., bz., CS2 
UPA oc Sue Ne pee DO eT (hel Meer 100 d. v.58. i. . 
4929M 
see Benzene, isol|amyl-). For] isoamyl est|ers of organjic acids |see the ajcids. 
4923 col. liq., 0.812 -117.2 130.5 2.67222 | 0 | co eth. 
1.408417.8 (130-2) 
4924 
4925 - 
4926 | col. liq....... OF7505 |) cena 95 s. oo «© eth.;.s. chi. 
4927 | col. lig., 1.421.) 0.8722 | oo... 255 d. 2 © eth. 
* 4928 col. lig., 1.4412] 1.215 -111.9 120.65 0.0236.5) 5. s. eth. 
4929 | col. liq....... 0.803: , dhe’ i 98.9 i o | > eth. 
4930 
4931 tesa acetone QQ TSO yitentiy 0) A ERO.& 200;122-5)9| di ai serereaseoes t . Sen 3 
4932 
4933 
4934 
4935 
4936 # 
4937 col. liq., 1.408. 0.78073 Sam esagrse eu 172.5-3.0 | i. co. 2 eth. 
4938) col. ligd 102... 1351-0 piano) te oe 148 it 8. oo eth, 
40300 iti. Aetna aes. <2 sleet Wi vohacwecee 137 i s. s. eth. 
4940 
4941 | col. liq., OY99622" |i costar 148 v. sl. s. | s. y. s. eth. 
1.4121921.7 
4942 vet inflam. OVS72)6 rho as stein: 99 v. sl. s. | 00 co eth. 
a: 
1.38870820.7 
AAS Tee |Meat SPEUSIET la ros ia nceracrellles Pecans 149-5142); |) ..t.a¢ eee ey | eee ee 
4944 | col. liq., 0,94314—— ee epee 209-11 i. v.s y. s. eth 
1.45238 i (216) 
4945 
4946 | Ing. yel. need. | ......... 330 subl. dsHoO} || ...... Ss v. sl. s. eth.; s. 
f. dil. al. 100 alk., H2SO4 


No. 


4947 


4948 
4949 


4950 


4951 
4952 
4953 
4954 


4954M 
4955 


4956 
4957 
4958 
4959 
4960 
4960M 
4961 


4962 
4963 


4974 
4975 


4976 
4977 


4978 


PHYSICAL CONSTANTS OF 
———— ee eee 


| 








dimethylacetic acid; a- 
methylpropionic acid 
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Name Synonyms Formula 
Isobenzamarone...... a,a’-benzalbisdesoxyben- CsHsCH[CH- 
zoin; 1,2,3,4,5-pentaphen- (CsHs) COCsHs]2 
yl-1,5-pentanedione (one 
form 
1(3)-Isobenzofuranone}|. See Phthalide. 
Isobornyl chloride... .| 2-chlorocamphane (one form);) CisHuCl......... 
camphene hydrochloride; 
bornyl chloride (incorrect) 
Isobutane............ 2-methylpropane*; trimeth- | (CHs)sCH........ 
ylmethane 
Isobutyl. For isobutyl deri|vatives see the parent compoun|ds (e.g., for isobutyl 
Isobutyl alcohol...... 2-methyl-1-propanol*; iso- | (CH3)2CHCH2OH 
propylearbinol 
Isobutyl aldehyde. See Isobutyraldehyde. 
Isobutylamine........ 1-amino-2-methylpropane. . (CH3)2CHCH2N Ho» 
——— aviv EOE 1S ine: 5 lhe: Sateen ee gern), pate oe rete y 
3)2 
——., N-phenyl-. See Aniline, N-isobutyl-. 
Isobutyl arsenite...... triisobutyl (ortho)arsenite. .. . Ee 
( els 
Isobutyl borate....... triisobutyl borate........... B(OC.Hg)3....... 
Isobutyl bromide..... 1-bromo-2-methylpropane*...] (CH3)2CHCHzBr.. 
Isobutyl chloride...... 1-chloro-2-methylpropane*...| (CH3)2CHCH-CIl. . 
Isobutyl cyanide. See Isovaleronitrile. 
isobutylene. | See Propene, 2-methyl-*. | 
Isobutylene bromide _| See Propane, 1,2-dibromo-2-me thyl-* 
Isobutylene glycol. See 1,2-Propanediol, 2-methyl-|*. 
Isobutylene oxide. See Ethylene oxide, a, a-dimeth|yl-. 
Isobutyl ether........ (2-methyl-1-8-methylpro- [(CH3)2CHCH2}20 
Desy EepnS eS diisobutyl 
ether 
Isobutyl fluoride. ..... 1-fluoro-2-methylpropane*. ..| (CH3)»CHCH>F.. 
Isobutyliodide........ 1-iodo-2-methylpropane*..... (CH3)2CHCH2I. . . 
Isobutyl isocyanide....| §-methylpropylearbylamine* | (CH3)2CHCH2NC 
Isobutyl mercaptan. See 1-Propanethiol, 2-methyl-*. 
Isobutyl mustard oil. See [sothiocyanic acid, isobutyl |ester. 
Isobutyl nitrate....... 8-methylpropy] nitrate*..... et aeetos = 
2 
Isobutyl nitrite....... 8-methylpropyl nitrite*..... Ca 
Isobutyl sulfate....... diisobutyl sulfate........... {(CH3)2CHCH2]~ 
4 
Isobutylsulfide....... diisobutyl sulfide; 2-meth- {(CH3)2CHCH2}S 
yl-i-(8-methylpropylthio)- 
propane* 
Isobutyraldehyde..... pees Neovetel isobutyl | (CHs)2CHCHO... 
aldehyde 
oo. ORC, Sasso kaeee 2-methylpropanal oxime; (CH3)2CH- 
isobutyraldoxime CH:NOH 
Isobutyraldoxime. See Isobutyraldehyde, oxime. 
Isobutyramide........ 2-methylpropanamide*;iso- | (CH3)2CHCONH2 
butyric amide 
Isobutyricacid........ 2-metaylpropanoic acid*; (CH3)2CHCOOH. . 








Mol. 
Wt. 





480.58 


benzene 


74.12 


294.25 
230.16 
137.03 

92.57 


130.23 
76.11 
184.03 
83.13 


119.12 
103.12 
210.29 
146.29 


87.12 
88.10 


cabbie COMPOUNDS ee neued 





























Crystalline Solubility in 100 ml of 
i cen Density Misiting. Boiling Be ed uae 
No. yee ec g/tal point, point, °C Water | Alcohol Ether, ete. 
CL 8) le eee IAS | 170=SOrre ner aie | | deta alors a2: 4.1)2 bz. 
4948 
4949 | col. feath. cr...| ......... 148-50 cormlndosce Ss. i. 8. s. eth. 
(157) 
4950 | col. gas....... lig. 0.6030 | -145 -10.2 Bo 132024) 2790 em! 
em? cm? eth. 
see Benzene, iso|butyl—-). For |isobutyl este|rs of organic| acids sele the aclids. 
4951 ie inflam. 0.8011 -108 108.39 9.518 C) © eth. 
iq., 10) 
1.396817 ae 
4952 
4953 col. liq. ob 0.736 -85.5 68 (67-9) | 2 ) « eth. 
ie 39878 
4954 | col. liq....... MOET 2218 cag esr onatt ae is PO eh Re ee) | See | ee Soe ee 
4954M 
SUEY ll oe eee | ee Pel || cee ne DAD A | Rass |e ere 8 ly 
4956 | col. liq., 1.408.) 0.864 | 0... 212 d. 2 x eth. 
4957 col. liq., 1.436.| 1.264 118.5 91.5 0.058916! 20 « eth. 
‘4958 col. liq., 1.3960) 0.875 131.2 68.9 9 .09212.5] 2 x eth. 
4959 
4960 | j | 
49n0M I | i 
4961 
4962 Sg 
4963 | col. liq....... 0.7 616— = dameymres 122.5 sl. s. ~ © eth. 
- 496455) col? gase33e2.. [422682 dh cea becod i Mie vy. s. eth. 
4966 eye y 1.605 base | on 4 he Ea) co eth. 
1 9 
4967 | col.liq....... 0.78734 <-60 114-7 sl. s. s. s. eth. 
4968 
4969 j v6 : 
4970 col. ies 1.0168 Uh Se er reo 122.9 is co © eth. 
1.401 c a 
4971 | liq., 0. 8702= teh 67 i. s. s. eth. 
1.371512 26 
4972 it ae 10427 SM eames 1B ee | i Loaipae eal Pea | seeped Zi sinies See 
4973 | col. liq....... 0.83865 6 | oneaeci 172-3 7 v.s. | v.s. eth. 
4974 pol ee 0.7938 65.9 61.5-3.5 11 ro) 2 eth. 
1.37302 ‘ 
4975 ool oil f- 0.8943=* | <-80 139 eles, |ece sll eee ome 
1 2220.5 
4976 
4977 Sey 1.013 129 (123-4)| 220 v.38. V.'Bs sl. s. eth. 
. bz. or ¢ 
4978 pal liq., 0.949°° ~47.0 154.4 2070 20 2 eth. 
1.39300 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 


4979 
4980 
4981 
4982 
4983 
4984 
4985 
4986 
4987 
4988 
4989 


4990 
4991 
4992 
4993 
4995 
4996 


4997 
4998 


4999 
5000 
5001 
5002 


5003 


5004 
5005 


5006 
5007 
5008 








Name Synonyms Formula 
Isobutyric acid, allyl allyl isobutyrate; 2-pro- (CHs3)2CH- 
ester peny! 2-methylpropanoate* COOCsHs 
——, amyl ester............ pentyl 2-methylpropanoate* | (CH3)2CHCOO- 
(CH2)sCHs 
—=, ethyl ester. j2092005%.. ethyl isobutyrate; ethyl (CHE 
2-methylpropanoate* COOC2 
——, isoamyl ester......... y-methylbutyl 2-methyl- (CH3)2CH- 
propanoate* , |; COOCsHu 
——,, isobutyl] ester......... B-methylpropyl 2-methy!- *:| (CH3)2CHCOO- 
propanoate* CH2CH(CHs)2 
= ISODEODY) CStGls vy staat) fot ne ne eae cree Se a OE ec cael 
——, methyl ester.......... methyl] 2-methylpropano- (CH3)sCHCOO- 
ate*; methyl isobutyrate CH; 
==) piperazinium: salt, 30.2: |) eee ewes aoe co C4HioN2-2C3H:- 
COOH 
—, propylester....... n-propyl isobutyrate........ (CH3)2CH- 
COOC3H; 
= a AINO= ee ee 2-amino-2-methylpropanoic ee ON 
acid* CO 
——, a-bromo-........ ga acre (CHS) -cBrCOOH 
acid* 
——, ——, ethyl ester...... ethyl 2-bromo-2-methyl- (CHs3)2CBr- 
propanoate* COOC2H; 
——, a-hydroxy- 2-hydroxy-2-methylpropa- (CH3)2COHCOOH 
noice acid*; acetonic acid 
——.,, a-methoxy- 3-p- | menthol a-methoxyi iso- (CH3)2C(OCHs)- 
menthy] ester butyrate COOCiHis 
Isobutyric amide. See Isobutyramide. 

Isobutyric:anhydride}|| = 2s eee ((CH3)2CHCO}20. . 
Isobutyronitrile....... 2-methylpropanenitrile*; (CH3)2CHCN..... 
isopropyl cyanide 

——., a-hydroxy-...... 2-hydroxy-2-methylpropane- | (CHs)2C(OH)CN 
nitrile*; isopropyl! cyano- 
ihe acetone cyanohy- 
Isobutyrophenone..... isopratl phenyl ketone. .... (CH3)2CHCOCsHs 
——, a-bromo-2?,4,6- a-bromoisopropyl 2-mesityl (CH3)2CBrCOC.- 
trimethyl- ketone; a-bromoisobutyryl- 'Hs)s 
mesitylene 
Isobutyryl bromide. ..| 2-methylpropanoyl bromide* | (CH3)2CHCOBr... 
Isobutyryl chloride. ...| 2-methylpropanoyl chloride* | (CHs)2CHCOCI... 


Isocalycanthine....... 


Isocamphane......... 


dl-Isocamphoric acid. . 


Isocapric alcohol. 
Isocaproic acid........ 


——, a-amino-. 
, a-hydroxy. 
Isocaprone. 











2,2,3-trimethylnorcamphane; 
isohydrocamphene: 2,2,3- 
trimethylbicyclo(2,2 1) 
heptane 

dl-trans-1,2,2-trimethyl-1, 
3-cyclopentanedicarboxylic 
acid 

See 1-Hezanol, 3-isopronyl-5- 

4-methylpentanoie acid*; 
isobutylacetic acid 

Leucine. 
See Leucic acid. 
See 5-Nonanone, 2,8-dimethyl 
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CuHisNo-3H20.... 


CsHis(COOH)>... . 


methyl-*. 





(CH) MELO 





Mol. 
Wt. 





128.17 
158.24 
116.16 
158. 
144. 
130. 
102. 
262. 


21 
18 
13. 
35. 
130. 
103. 
167. 


18: 


OL 


195. 
104. 
256. 


07 
10: 
38 
158 
69. 
85. 


-19 
10 


10: 


148. 
269. 


20 
18 


151. 
106. 
183. 
138 .: 


200. 


116.16 


ORGANIC COMPOUNDS (Continued) 






Crystalline 


Solubility in grams per 100 ml of 
form, color | Density | Melting | Boiling Panes : 





























No. eee g/ral point, “C | point, °C Water | Alcohol Ether, etc. 
BOT GM | Tipe se ea eas ole oo.0 00 | Perr eelaes 133.5 y.sl.s. | 0 x eth. 
4980 He t0765.221 0859213" ake 8 155 sl. s. oo) «© eth. 
4981 col. lig. 0.86930-° —88 .2 111.7 sl. s. rc) co eth. 
1.39) 
4982 | col. liq....... O16 + et) 168.8 v.sl.s. | s. s. eth. 
4983 col. liq., 1.3999 0.875— -80.7 148.7 RAGES WER « eth. 
4984 | col. liq....... OFS». Bre n=. 120.8 i. . s. eth. 
4985 col. liq., 1.3840} 0.891 -84.7 92.6 sl..s. 2 2 eth. 
SUSOM) Whercr lieth Pte ies. s DZi=2 tele s. Ss. vere saabs 
ioxane 
4987 | col. liq....... 0.8842 Lemos bon 135.4 ORD | Rae |e anata eee 
4988 oe monocls BF ies 33% 203 d. subl. 280 | s. sl. s. i. eth. 
pl. or pr. 
4989 ples. sees liq. 7 48 198-200 Vv. Ss. S. s. eth. 
1.52556 
4990 | col. liq....... 1.311= . ee 164 d. i. s. 2 eth. 
4991 coh Bye: [geet] | adecheroe 79 212 v.s. v.s. We i v. sl. 
. bz. s. bz. 
- 4992 igh Seer 0.9466 BE SUA SISSE AEDES te sca 3. s. eth. 
4993 
4994 colliqns: <..- 0.950 =53.5 182.5 d. d. © eth. 
4995 | col. liq....... 0.773 «vee Doe 107-8 ales, Vass v. s. eth. 
4996 col. liq., 1.3996] 0.93219 -19 120 d.; Vv. Ss. Faas v. s. eth.; v. sl. 
8225 s. pet. eth. 
4997 | col. liq., OL984. ... | ...eheeeer 217 L 83 s. eth. 
1.5191916-6 
4998 CPS 0s Sets 2 a 27 LGOHTO™M | -Gex acc, ten byes s. eth. 
A999) ft hc Sec cane oe 1 40671uak.. Sheers PHONE oy eteven. || oa ibenead..3...c55 
5000 | col. lig., 1.4079 1.017~° 90.0 92 d. d. s. eth. 
OOGL” Isrhombes ss 32. | caec.s == 235: When eee. | «Sects a2 8. Seat eoea...... See 
ii |) | aera 0.8276" | 64.5 164 oe | | os csclemaees ldo’. 3. ee 
GOOSM Her... SAAS oes ald AOL RES... |lnmtaes v.38. v. s. eth. 
5004 “7 
5005 | col. oily lig....| 0.925— -35 207.7 sl. s. Ss s. eth. 
508 2 (110-125) 
5007 
5008 











For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
$$ ee eee 























Mol. 
No. Name Synonyms Formula Wt. 

5009 Isocapronitrile........ 4-methylpentanenitrile*; (CH3)sCH(CH») > 97.16 
isoamyl cyanide; isobutyl- CN 
acetonitrile 

5010 | Isocaprophenone...... isoamyl phenyl ketone....... aa aa 176.25 

5011 Isocaprylic acid, a- 2-hydroxy-6-methylhep- Cnoaoeoea 160.21 

hydroxy- tanoic acid* CHOHCO: 

5012 Isocarbostyril......... 1-isoquinolinol or 1(2)- CoH;NO.. 145.15 
isoquinolone 

5013 Isocholesterol......... isocholesterin..........<..cs- Co7HssOH........ 386.64 

5014 Sees DENSA TOR eer cobs Seif ec ME ei cc ecck c cavdvoaates CeHsCOOC27Has.. .| 490.75 

5015 Isochrysene. See T'riphenylene. 

5016 Isocinchomeronic acid BAe oe a CEN OO 185.13 
acid* 2 

5018 Isocinnamic acid (of cis-8-phenylacrylie acid CsHsCH:CHCOOH] 148.15 

Liebermann) (one form) ; cis-benzene- 
propenoic acid (one form) 

5019 Isocitric acid.......... 1-hydroxy-1,2,3-propanetri- COOHCH(OH)- 192.12 
carboxylic acid*; a-hy- Seon Gas 
droxytricarballylic acid COO. 

5020: | Isocodeinesacé:c «65.2%. 35) Hed eee ee CullesNOs Sane 299.36 

5021 Isocorybulbine4....3¢ Slices ete ee CoiHosNOa....... 355.42 

5022 Isocorydaline dete..:,.t,4.,|. Sees de Co2Ho;NOg......- 369.45 

50235) || Tsocotoin)-).6e eee ae 2,4-dihydroxy-6-methoxy- Cis Oi menion 244.24 
benzophenone 

5024 Isocoumarin.......... 2,1-benzopyrone; o-f-hy- CsHiaCOOCH:CH | 146.14 
droxyvinylbenzoic acid Us 
lactone 

5025 Isocrotonic acid.......| cis (?)-2-butenoic acid*; B- CH3sCH:CHCOOH| 86.09 
(or liquid)crotonic acid; 
allocrotonic acid; cis(?)- 
8-methylacrylic ‘acid: 
quartenylic acid 

5026 , «-methyl-. See Angelic acid. 

5027 fsocyanic acid ethyl —s|) ee een ee CeHsNCO........ 71.08 

ester 

5027M , isobutyl ester......... isobutyl isocyanate.......... (oe ca 99.13 

5028 | ——, phenyl ester.......... phenyl isocyanate; phenyl- CeHENeCOe ee 119.12 
carbonimide; carbanil 

5029 | ——, o-tolyl ester.......... o-tolylearbonimide sey Ree CH3CsHiNCO....| 133.14 

Isocyanides. See Ethyl isocyanide, Methyl is|ocyanide, etc. 

5030 Isocyanuric acid. See Fulminuric acid. 

5031 | ——, trimethyl ester........ tricarbonimide trimethyl C303(NCHs)s..... 171.16 
ester 

5032 Isocymene. See m-Cymene. 

5033 Isoderrit oly retin soictolt uae eee pee tee Auta CaiH200s......... 352.37 

5034 Isodextrosamine. See p-Fructosamine. 

5035 Isodibutol. See 2-Pentanol, 2,4,4-trimethyl|-*. 

5036 Isodurene.. esc. son. 1,2,3,5-tetramethylbenzene...| (CHs)4CsHe. ».. . a (S4eoe 

5037 , 4-amino-. Tsoduridine. 

5038 Isodurenol............ 2,3,4,6-tetramethylphenol(?); | (CHs)4CsHOH....| 150.21 
4-hydroxyisodurene(?) 

5039 Isoduridine........... 2,3,4,6-tetramethylaniline; (CHs)4CsHNHe. ..| 149.23 
4-aminoisodurene 

5040 | a-Isodurylic acid...... 3,4,5-trimethylbenzoic acid. ..| (CHs)sCsH»COOH | 164.20 

5041 8-Isodurylic acid...... 2,4,6-trimethylbenzoic acid; | (CHs)sCsH2COOH | 164.20 
mesitylene-eso-carboxylic 
aci 
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ORGANIC COMPOUNDS (Continued) 





























Crystalline ae ; ma Solubility in grams per 100 mi 
form, color | Density | Melting Boiling 
No. an neone g/ral point, “C | point, °C Water | Alcohol Ether, ete. 

5009 | col. liq., 1.406.] 0.806 | -51.1 155.5 i. 8. o uth. 

5010 | col. liq....... 0.962~* 94.7 242.5 i. v.s. | v.s.eth. 

HOD) limeedsfeth.; /... |) se hace. ae d. 192-3 d. sl. s. s. s. eth. 

110-1) 

5012 | col.monocl. | ......... 208-9 subl. sl. s. Wash sl. me bz.; 
- bz. s. chl. 

$013.) need. f eth...) 0 0......4 dS Rieges dee seas! <b. lb oe.cces s. s. eth., h. ac. a. 

BOieow mee eee ene bc. 19isdamowd eoercss uk Il Gece. Ss. v. s. eth. 

5015 

5016 | icol. leafof. wis.) 2.63... 3. sel subl. v.sl.s. | v. sl. s. et Ss. 

(anh.) ; 

5018 | Ing. monocl. | ......... 58 (42) 265—>trans| 0.937% | s. v. s. eth; s. 
pr. f. Igr. form chl.,lgr., ac.a. 

5019 (ge = ee See) |. dat00ver-+-iperke do: v. sl.s. | v. sls. | v.sl.s. eth. 

5020 age A) eh eee 144 di 2c | |) a... tunel goes. .|....52i8 
1.675 

5021 eolvleafacc.o steenee caren 150. ew t-7.4ad .: a s. 

2. AR eee | Sry ees 136 Jao Goiees.8eG.) [cu Ne 

(Use |. [oe SR eenes | Sey See 162. aes eG. |)... BOO | 

BOGSOE) lafelew Jos cc\a|h Hohe. |. 47 286 i s. s. eth., CSe; v. 

; s. bz. 

5025 | col. need.f. | 1.0312~* | 14-5 171.94. | 40 Bey pel seen A 
pet. eth., 
1.4457 

5026 = 

5027 | liq., 1.3794He 0.898—- regia: 60 i. 2 « eth. 

ips) Se IPP OS ee Reena |e eee! (ees se TOTS (a I | areca | Peers rs 4 | Cee Ae 

5028 | lig, 4 005°? Blues: 165.6 d. d. y. s. eth. 
1.536841°-6 

SHO ef qe tise ie. 2... Yea 186 i.,.d. bh. | d. b. 3s. eth. 

5030 

5031 PR et rere Paes Se wie Sia ,0 vis 175 BOOMET, Pete eress IP sete bistwarcate scene 

5032 

BS DWE viaccw = a teeee te bs Se 20M HSE. .F ill Saaecal [Pesach sot coasar ex ttaw 

5034 

5035 i } 

5036s the. -2e083 8% 0.896— —24 197 i. s. v. s. eth. 

5037 

MOSS fl MOL asi s coca oie ear ts ae ase 79-81 2BO-OO Ll ceomss Ss. s. eth. 

5039 Oh. See t 0.97874 23-4 ZOD += | o |lweterer ae B20 )9 UNAS. 1... Be 

5040 | need. f.w.....] ......... eo ee Rec eae v. sl. s.| s. s. eth 

SOLES I Teol:cors fal all oo tas cur Ie as | eee ee ote | V./8l.95 |, v.58 y. s. eth. s 

¢ 








For explanations and abbreviations see beginning of table. 
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No. 


Name 


PHYSICAL CONSTANTS OF 


Mol. 





5042 
5043 
5044 
5045 


5046 
5047 
5048 
5049 
5050 
5051 
5052 
5052M 
5053 
5054 
5055 
5056 
5057 
5058 
5059 
5059M 
5060 
5061 
5062 


5063 
5065 


5066 


5067 
5068 


5069 


5070 
5071 
5072 
5073 


5074 
5075 


5076 
5077 





Isohydrobenzoin...... 


y-Isodurylic acid...... 
Isoephedrine. 
Isoerucic acid. 
Isoeugenol............ 


Sa HACCLALO irl < aicclnwtis © 
——,, benzyl ether.......... 
———~ ethyl ethers-........465 


——,, methyl ether. 
——.,, y-hydroxy-. 
I-Isofenchyl alcohol . . 


Isoferulic acid........ 


Isogeraniolene. 
Isoglucosamine. 

a, B-Isoheptenic acid. 
Isoheptyl alcohol. 
Isoheptylic acid. 
Isohexacosane. 
a-Isohexenic acid. 
Isohexylamine........ 


Isohydroanisoin....... 


Isohydrocamphene. 
1,3-Isoindoledione. 
1-Isoindolinone. 
di-Isoleucine.......... 


d-Isoleucine.......... 


d-allo-Isoleucine...... 


1-allo-Isoleucine...... 
a-Isomalic acid....... 


Isomannide........... 
a-Isomorphine........ 
Isonaphthazarin...... 


Isonicotinic anhydride 
Isonitriles. 
Isodctane. 














Synonyms Formula Wt. 
2,3,5-trimethylbenzoic acid. ..| (CHs)sCeH2COOH | 164.20 
See Pseudoephedrine. 

See Brassidic acid. 

4-propenylguaiacol.......... CH3CH:CHC¢H3- | 164.20 

(OCH3)0H 
abt Ria ott ate Sirsa asics CH3CH:CHCsHs- | 206.23 
(OCH3)OOCCH; | - 

1-benzyloxy+2-methoxy-4- CH3CH:CHCcHs- | 254.32 
propenylbenzene (OCH3)0C7H; 

1-ethoxy-2-methoxy-4-pro- CH3CH:CHCsH- | 192.25 
penylbenzene (OCH3)0C2Hs 

See Veratrole, 4-propenyl-. 

See Coniferyl alcohol. 

l-6-fenchanol............... CiHvOH........ 154.25 

3-hydroxy-4-methoxycin- HO(CH30)CcHs- | 194.18 
namic acid; hesperetic acid CH:CHCOOH 

See 1,3-Heptadiene, 2,6-dimeth|yl-*. 

See p-Fructosamine, 

See 2-Hezenoic acid, 5-methyl-*|. 

See 1-Hezanol, 5-methyl-*. 

See Caproic acid, 5-methyl-. 

See Cerane. 

See 2-Pentenoic acid, 4-methyl-|*. 

(4-methylamyl)amine; 1- (CH3)2CH(CH2)3- | 101.19 
amino-4-methylpentane NH2 

p,p’-dimethoxyhydrobenzoin, | (p-CH30CsH:- 274.31 
(one form) CHOH-)2 

1,2-diphenyl-1,2-ethanediol CisHi2(OH)2...... 214.25 
(one form) 
ee Tsocamphane. 

See Phthalimide. 

See Phthalimidine. 

dl-a-amino-f-methylvaleric CHsCH2CH(CHs)- | 131.1% 
acid; dl-2-amino-3-methyl- CH(NH2)COOH 
pentanoic acid* 

d-2-amino-3-methylpenta- CHsCH2CH(CHs)- | 131.17 
noic acid*; d-a-amino-A- CH(NH:2)COOH 
methylvaleric acid 

d-allo-ce-amino-f-methyl- CH3sCH2CH(CHs)- | 131.17 
valeric acid CH(NH:2)COOH 

Lallo-c-amino-f-methyl- CH3CH2CH(CHs)- | 131.17 
valeric acid CH(NH:2)COOH 

2-hydroxy-2-methylpropane- CH3C(OH)- 134.09 
dioic acid*; a-hydroxyiso- (COOH): 
succinic acid 

BOR J Oh PO eee oe S CeHi004..........] 146.14 
OS a ee. Pe a CiHisNO3.......} 285.33 

2,3(or 3,4)-dihydroxy-1, CioH402(OH)2....| 190.15 
4-naphthoquinone 

= Syehe papers ieas to Poet arela SO CioHi2No.........| 160.21 
# akageiaigg eternal ax Matys wise chad CioHsNo.........| 162.23 

4-pyridinecarboxylic acid*...| CsHsNCOOH..._. 123.11 
POPES SSF ee Se ee ..-| (CsH4NCO)20... .| 228.20 

See Ethyl isocyanide, Methyl is ocyanide, ete. 

See Heptane, 2-methyl-*, Penta|ne, 2,2,4-trimethyl-*. 





*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 





No. 


5042 
5043 
5044 
5045 


5046 
5047 
5048 
5049 
5050 
5051 
5052 
5052M 
5053 
5054 
5055 
5056 
5057 
5058 
5059 
 5059M 
5060 


5061 
5062 


5065 


5066 


5067 
5068 


5069 


5070 
5071 
5072 
5073 


5074 
5075 


5076 
5077 














Crystalline Solubility in grams 100 ml of 
form, color Density Melting Boiling pina ca im 
aadee te ve /mal | pombe pent, “C | Water Nateohsl | Ethan ete. 
pliiloree eM ote Ley ae |) ae ee | Symatiiveesl.:. oie 
pa. yel. lig, | 1 0839=; -10 267.5 sls . s. eth. 
1.5680 : 
1.08525 
meedsi bya ie yt 2. ake 79-80 282-3 i Hota: s. eth. 
meeds i alse 0S. .  33e HSS iret.6 Pen 3 - ¥, s. s. eth. 
Cop Aci Ses ER | hee Se C4 Pore tanta. 2t..3: i. s. y. s. eth., bz. 
meed We rcce cos 0 961 62 204 i Vv. 8 vy. s. eth. 
Whineed 28d Sern iccisies 228.6 iS, oe. sl. s. c.,| s. s. eth.; i. Igr. 
s. h. 
wh.-yel. lig....| 0 758° 94.4 123.9 sl. s x2 2 eth. 
Col, eee oe 110 fretbeciigess.2...3. | c2aie v-s. v. s. eth. 
éolamonod ae) .t 228d 121 1330.02 0.19 | v.s y. s. eth. 
Thom): OF | sigs eb. -6. 4 292'd:% Adlets Os. 2.1975, | sh. i. eth.; s. h. ac. 
eer pl. 4.8375 a 
. dil. al. 
greasy rhomb. | ......... 283-4 di We. aa 4.12%; | i, sl. s.} i. eth.;s. bh. ac. 
leaf. i 6.0875 2 a. 
@reasyaleal susede set cc... 20d. ee. 2 OQ anit y i. eth. 
ereasy leafs. at eee. PEI Bi tenes |IM aon cee alee Bs We oa (US 8 | beanies: Sepa 
80% 
0.12% 
OL gs eee Se! bier ae ae 160 d. d. 170+ Y.s. v. 8. y. s. eth. 
(142) 
COL monool. sees ch ..daa0 th 274 d. Vv. Ss. sl. s. i. eth. 
AT prey Crees. £123... Tees. Pose eet... See 
280 subl. sl. s Ss. sl. s. eth., chl., 
bz3) s. alk., 
acet. 
lig., 1.5749 1.0087 Pll fief. Aote 293 edtls afimeh tel 2 eth. 
EASE Raa hee tos 2 Bacarra 78 2O0dL= |.) 2.2, Sabo. Pega). BREE 
polsmeed cn te BS 317 subl. d sl. s. ¢.] v.al.s. | v.sl. s. eth. 
v. 8 h 
Pee eee ek caine 103-4 325 en 1. IRR Fee eet .. 21 


For explanations and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF 
— SSS SS eee eee 











No. Name Synonyms 
5078 Isopentane. See Butane, 2-methyl-*. 
5079 Isophthalaldehyde....| 1,3- benzenedicarbonal*; 
m-phthalic aldehyde 
5080 Ube pe A tk m-formylbenzoic acid........ 
aci 
5081 ——, 2-hydroxy-...... 3-formyl-2-hydroxybenzoic 
aci 
5082 | ——, 4-hydroxy-...... 3-formy]-4-hydroxybenzoic 
aci 
5083 ——., 6-hydroxy-...... S forny ie byaronyocusole 
aci 
5084 Isophthalic acid...... 1,3-benzenedicarboxylic 
acid*; m-phthalic acid 
5085 | ——, diethyl ester.......... ethyl m-phthalate. . Sete 
5086 | ——, dimethyl ester........ dimethyl 1,3-benzenedicar- 
boxylate*: methyl iso- 
phthalate 
5087 ——., 4,6-dimethyl-. See a-Cumidic acid. 
5088 ————, = HVGrOxyet B.clliect ee ee ee 
50898 | ae DVOLOXV ers etl ae eee ete 
5090 OMY OTOXV en 1. GL eee eee en 
5091 ——., 5-methyl-. See Uvitic acid. 
5092 eee D=MNCTO= rg) Coe ee Ln oa 
5093 Isophthalonitrile......| 1,3-benzenedicarbonitrile*; 
1,3-dicyanobenzene 
5094 Isophthalyl chloride.. .| 1 ,3-benzenedicarbonyl chlo- 
ride*; m-phthaly] dichloride 
5095 Isoprenes et. 5. ste 2-methyl- 1,3-butadiene*; 
8-methylbivinyl ; hemi- 
terpene 
5096 Isopropenyl bromide. | See Propene, 2-bromo-*. 
5097 Isopropenyl chloride. See Propene, 2-chloro-*. 
Isopropyl. For isopropyl dejrivatives see the parent compou 
5098 Isopropyl alcohol..... 7 pioneer dimethylear- 
ino 
5099 Isopropylamine}$.% \..0) 0 ee NIE. occas 
5100 Isopropyl bromide... .| 2-bromopropane*........... 
5101 Isopropyl chloride. .... 2-chloropropane*........... 
5102 Isopropyl cyanide. See Isobutyronitrile. 
5103 Isopropyl ether....... 2-isopropoxypropane’*; di- 
isopropyl] ether 
5104 Isopropyl] fluoride..... 2-fluoropropane*............ 
5105 | Isopropylidene chloridje. See Propane, 2,2-dichloro-*. 
5105M| Isopropylidene fluoride}. See Propane, 2 2-difluoro-*. 
5106 Isopropyl iodide...... 2-iodopropane*............. 
5107 Isopropyl isocyanide...| ...... ............4..05., 
5108 Isopropyl mercaptan. | See 2-Propanethiol*. 
5109 Isopropyl mustard oil. | See Isothiocyanic acid, isoprop 
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Formula 


CeHa(CHO)2...... 
CHOCsHsCOOH. . 
CHOC¢H3(0H)- 
COOH 
CHOCsH3(0H)- 
COOH 
CHOC¢6H3(0H)- 
COOH 
CeHa(COOH)2.... 


CeHa(COOC2Hs)2 
CeHa(COOCHs)s. . 


HOC6H3(COOH)2 
HOCsH3(COOH)2 
HOC¢H3(COOH)2 


NO2CeHs- 
(COOH)s-13H20 
CeH.(CN)2 


CcsH4(COCI)2 


CH2:CHC- 
(CHs3) :CH2 


nds (e.g., for isoprop 
CH3CHOHCHs. . . 
(CH3)2CHNHz.... 


CHsCHBrCHs.... 
CHsCHCICHs.... 


(CHs)2CHOCH- 
(CHs3)2 
CH3CHFCHs3..... 
CHsCHICH3; 
(CHs)2CHNC..... 


yl ester. 





Mol. 
Wt. 





134.13 
150.13 
166.13 
166.13 
166.13 
166.13 


222.23 
194.18 


182.15 
182.13 
182.13 


238.15 
128.13 
203.03 

68.11 


ylben- 
60.09 
59.11 


123.00 
78.54 
102.17 , 


62.09 


170.01 
69.10 


ORGANIC COMPOUNDS (Continued) 
= SE ee eee eee 


Solubility in grams per 100 ml of 























Crystalline 
form, color 
No and index of 
refraction 
5078 
5079 | need......... 
5080 | need. f. w..... 
5081 need......... 
5082 kee ieee 5 ee 
5083) || meed +...) Le! 
5084 | col. need. f. 
h. w. 
5085 | col. liqg....... 
5086 | col. need. f. 
dil. al. 
5087 
5088 | col. need. f. w. 
5089 | col. need. f, w. 
5090 | need. f.w..... 
5091 
5092 col.-grn. leaf. . 
5093 | col. need...... 
5094 CR i herscteyeae ets 
5095 | col. liq., 
1.422118.8 
5096 
5097 
zene see Benzen 
5098 | col. liq., 
1.37757 
5099 | col. liq., 
1.3769815.4 
5100 | col. liq., 
1.42508 
BLO Wi col. liqu ssa... 
5102 
5103) | col. liq....... 
5104 | col. gas, 
1.3240-20 
5105 
5105M 
5106 | liq., 1.49969... 
5107 || col. liq.. 22.04 
5108 
5109 


Density 
g/ml 


0.6806-— 
4 


€, tsopropyl-|). 


0.78547° 
0.6942; 
0.6907" 
4 
1.310~2 
4 
0.8590=° 


0.7258~° 
0. 7682-1042 


a 03=" 
4 




















Melting Boiling 

point, “C’ | point, °C Water | Alcohol Ether, ete. 
CORE Saal 9 Ws titi eats OE fell, v.s i. pet. eth 
1:75(164-6) |e 4.9499.7) vis, v. s. eth 

17O9ilee Veieeen.:.5.. Gino Ey eR ee, ee 
243-4 subl. subs 8. s. eth. 
OA tc net eres || eater ie ee, 0.7100 s. s. eth. 
330; 312-4 | subl. 0.013% | s. i. bz 
0.22h. 
Stetaiatonstals 285 BR oa Baynes OOO Sean 
6S cee eee eae Ie SAR lage ences dl eee mee eames I 
hyd.:239>) ||| seen. 8. 14; V.s v. s. eth.; sl. s 
anh. 244 2.5100 chl. 
310 (306) | d. 0.374 v.s v. s. eth.; s. h. 
ac. a.; i. chl. 
hyda svinexd|) axe. |. 0.06, v.8 v. s. eth.;s. bz. 
-2H:0 100; 18100 
anh. 288 
MAT aGwE. | saaahosre 0.22% |v. 8 v. s. eth. 
161 subl. sl. s. s. h. s. eth.; i. lgr. 
41 276 d. d. s. eth. 
-120 34 i 00 © eth. 
For isopr|opyl esters o|f organic | acids see} the acids. 
—88.5 to 82.3 ~ ) © eth. 
-89.5 
-101.2 34 2 20 < eth. 
—89 59.6 0.3220 | oo o eth. 
-117 35.4 (34.8)| 0.34412.5) 00 c eth. 
(36.5) 
-60 67.5 0.2 20 oo eth. 
(68 .5-9 . 0) 

~133.4 STORING [+] nrn2 SRO PIO ees 2 eee 
90.8 89.5 0.1420 | 0 © eth. 

He PR 87 i c) o eth. 





Oe ee a eee 
For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


























No. Name Synonyms 

5110 Isopropyl nitrate......| 2-propanol nitrate.......... 

5111 Isopropyl nitrite...... 2-propanol nitrite........... 

5112 Fsopropyl sulfide...... 2-(isopropylthio)propane*; 
diisopropy] sulfide 

5113 Isopurpurin. See Anthrapurpurin. 

5114 Isoquinoline.......... benzo[c|pyridine; 2-benza- 
zine; leucoline 

5115 SS DAC OR 2s Fe Pek cde eee ee aeck. 

5116 , 1,2,3,4-tetrahydr|o-6-methoxy-1-methyl- 

5117 1-Isoquinolinol, 1(2)-Is}oquinolone. See Isocarbosty 

5118 Isosaccharic acid...... tetrahydro-3,4-dihydroxy- 
2,5-furandicarboxylic acid 

5119 Tsoeatrole chic. oer chee 3,4-methylenedioxy-1-pro- 
penylbenzene 

5120 Isosuccinic acid....... 2-methylpropanedioic acid*; 
methylmalonic acid 

5121 , a-hydroxy-. See a-Isomalic acid. 

§122 Isothebaine (qd) 28 «).3 |! «2. cig ee em te craic a 

B123. ) |) = sulfate an stagacys ¥: «cam picts | Ware hee abate o's nave arbrrecieecade 

5124 Isothiocyanic acid, 2-propeny] isothiocyanate*; 

allyl ester allyl mustard oil 

5125 | ——, amyl ester............ n-amyl] mustard oil.......... 

5126 | ——, benzyl ester..........| benzyl mustard oil.......... 

5127 | ——, p-biphenyly] ester. See “‘xenyl ester,’”’ below. 

5128 ——, butyl ester........... butyl mustard oil........... 

5129 | ——, sec-butyl ester........ a-methylpropylisothio- 
cyanate*; sec-butyl mustard 
oil 

5130 | ——, tert-butyl ester........ a, a-dimethylethylisothio- 
cyanate*; tert-butyl mus- 
tard oil 

5131 | ——, ethyl ester............ ethyl mustard oil........... 

5132 | ——, isoamyl ester......... y-methylbuty] isothio- 
cyanate* 

5133 | ——, isobutyl ester......... isobutyl mustard oil; 6- 
methylpropy! isothio- 
cyanate* 

5134 | ——, isopropyl ester........ isopropyl mustard oil........ 

5135 | ——, methyl ester.......... methyl mustard oil.......... 

5136 | ——, phenyl ester.......... pheny] mustard oil.......... 





Formula 


(CHs)2CHNOs.... 
(CHs)2CHONO... 


(CHs)2CHSCH- 
(CHs)2 
CeHiCH:NCH:CH 
[ines ase FS 
NO2CoHeN....... 
7 Brmeci viewed 
ril. 
COOH- 
CH(CHOH)2CH- 
cay 
COOH 


CH2(02)CsHs- 
CH:CHCH3 


CHsCH(COOH)s. . 


CisHaiNO3...... - 
(CigH21NOs)2- 
CH2:CHCH.NCS 
CH3(CH2)4NCS.. . 
CeHsCH2NCS..... 
CH3(CH2)2CH> 
NCS 
C2HsCH(CHs)- 
NCS 


CsHuNCS........ 
(CH3)2»CHCH> 
NCS 





Mol. 
Wt. 





105.09 
89.09 
118.23 


129.15 


174.15 
ioxy-. 


192.12 


162.18 


118. 


387 
81 
15 


20 
19 
-19 


115.19 


16 
ll 


101. 
73. 


135.18 


rT 
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ORGANIC COMPOUNDS (Continued) 





No. 


5110 
5111 
5112 


5113 
5114 


5115 
5116 


5117 
5118 


5119 


5120 


5121 
5122 


5123 
5124 
5125 
5126 
5127 
5128 


5129 


5130 


5131 


5132 
5133 


5134 
5135 


5136 








Crystalline ‘ ’ 
form, color Density Melting 
and index of g/ml point, °C 
refraction 
ig eA 1.036~ de Sette: 
Geet ee 0.844=* RR, 
Hosreeee teal Seats gaacd [hertee JTRS 
col. pl. or liq., | 1 0986-5 23 
1.62233%5-1 & 
WEP. Won c.et px «crest 110 
SeeA nhalonine 
PROM Dc care. oe ee sates San < 185 
(cis) 1.5632..| 1.107-2 | <-18 
(trans) es 
1.573615 5 inS-— » ab) 2. eee 
col. pr. or 1.4557" | 135 d. 
need. = (129) 
rhomb: f. aly ji os: 203-4 
or eth. 
ee EAE bic ee 120-1 d 
col. oil, 1.0155= | -100 
1.522124 9 
10 ie. c nec AG eae SOR Becagcneeciee 
lige so 1.125-* pene at 
lidiirauetteoe fo1e-> |. Sanwers 
. ; ma! 944 Aerie 
: [ee] 61.88% 
D -943** 
ligve).. nee 0.9187 10.5 
col. lig., 1.5134 1.004~*; -5.9 
0.995 => 
4 
velliqie ese 0.942°* cai wna 
liq., 1.5005%...| 0.96384; | 2.2.0... 
0.94372 
4 
TO oc eepraied bere Seah ee sadecias 
col. er., 1.06922 35 
1.5258%7.2 2 
col. liq., 12135-—-ol eet 
1.64918%-4 y 
1.1297= 





Solubility in grams per 100 ml of 











Boiling 

point, “C Water | Alcohol | Ether, ete. 
PU ee eee 2. . SES. 
~ ee ee | cern amerias: | eer See See at se 
120.4 i. s s. eth. 
243 Viral 85 | Meranss fetes: Soe eee 
er. 2 al Ss. PP Pe cae 
d. s. Ss y. sl. s. eth. 
242-3 : lala @& | ans SA eee 
248-52 i. See ae oes See 
aoe. . 4. 44.39, | v.s y. s. eth 

6620 
150.7 0.2 Vv. Ss. Vo 485, ethe (a. 
bz., CS 

193.4 y.sl.s. | v.s y. s. eth. 
243; 12512 | i. 2 s. eth. 
167 i. Vv. 5 y. s. eth, 
159.5 i s s. eth. 

(159-63) 
140770 i. 8. s. eth. 
132 ‘s s s. eth. 

(131 .2785) 
182 y.sl.s.| v.s. v. s. eth. 
162 i. 8. oo eth. 
PSTETES fo lhc oe Pe [Oe ke eee 
119 y.sl.s. | 0 y. s. eth. 
218.5 z s s. eth. 


For explanations and abbreviations see beginning of table. 
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5138 
5139 
5140 


5141 


5142 
5142M 
5143 
5144 
5145 
5146 


5147 


5148 
5149 
5150 
5151 


5152 
5153 


5154 
5155 
5156 


5157 
5158 


5159 
5160 


5161 


Name 


PHYSICAL CONSTANTS OF 


Synonyms 





Isothiocyanic acid, 
propyl ester 

—, o-tolyl ester.......... 

—— i tolylester... ..- a0 


A EUNANEHIS Shee do onc 


Isovaleraldehyde...... 


———— ally ester ee eee 
——, ethyl ester...... 0.052. 


——,, isoamy] ester......... 


——,, isobutyl ester......... 


——, methyl ester.......... 
——,, p-phenylphenacy] ester 
——,, piperazinium salt...... 
——— PLOY) Esterase ee 


——,, a-amino-. 
——,, B-amino-....... 


——, a-bromo-....... 
——, a-hydroxy-(i).... 
——, B-hydroxy-...... 


Isovalerone. 
Isovaleronitrile....... 


Isovalerophenone..... 


Isovaleryl chloride. ... 


di-Isovaline........... 





n-propyl mustard oil........ 


o-tolyl mustard oil.......... 


p-tolyl mustard oil.......... 





xenyl mustard oil; p-bi- 
phenylyl isothiocyanate; 

p-biphenyly! mustard oil 

3-methylbutanal*; isoamyl 
aldehyde 


3-methylbutanal oxime*..... 


3-methylbutanamide’*; iso- 
propylacetamide........... 

3-methylbutanoic acid*; 
isopropylacetic acid 

allyl isovalerate; 2-pro- 
penyl 3-methylbutanoate ee 





isoamyl isovalerate; y- 
methylbutyl 3-methyl- 
butanoate* 


isobutyl isovalerate; B- 
methylpropyl 3-methyl- 
butanoate* 

methyl 3-methylbutanoate*; 
methyl isovalerate 


n-propyl isovalerate......... 


See Valine. 

3-amino-3-methylbutanoic 
acid* 

2-bromo-3-methylbutanoic 
aci 

2- ey Soy eotay bana 
acl 

3- -hydroxy-3-methylbutanoic 
acid* 

See 4-Heptanone, 2 ,6-dimethyl-| *. 

3-methylbutanenitrile*; ; iso- 
butyl cyanide 

isobutyl phenyl ketone; 3- 
methyl-1-phenyl-1- butanone 

3-methylbutanoyl chloride* 


dl-a-amino-a-methylbutyric 
acid; d/-2-amino-2-methyl- 
butanoic acid* 
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Formula 
CHsCH2CH2NCS.. 


CH3CsH4NC$..... 
CH3CeHNCS..... 
CeHsCeHiNCS. ... 


(CHs)2CHCH2- 
CHO 


Cae ee 
(CHa CHC» 
CONH2 

( ane 2>CHCH: 
(CH3)2CHCH2- 
COoC3Hs 

(CH3)2>CHCH2- 
COOC2Hs 


(CH3)2»CHCH2- 
COOC;Hi1 


(CHs) ee 
(Caan ae 

Room ees 
COOCH: 

(CHa) »CHCHCO- 

OCH2C 

CsHioNo-2CaHo- 

COOH 


(CH3)2CHCH> 
COOC3H; 


COC De 
(Cit -CHCHBr- 

(CHs)2CHCHOH- 
COOH 

(CHs)2>COHCH2- 
COOH 


* 


(CHs),CHCH:CN 
ee 
et ace 


CH3CH2C(NH2)- 
(CHs)COOH 


OCsHiCsHs 


Mol. 
Wt. 





101.16 


149.20 
149.20 
211.27 


86.18 


101.15 
101.15 
102.13 
142.19 
130.18 
172.26 


158.24 


116.16 
296.35 
290.40 
144.21 


117.15 
181.04 
118.13 
118.13 


83.13 
162.22 
120.58 


117.15 


ORGANIC COMPOUNDS (Continued) 





No. 


5137 


5138 
5139 
5140 


5141 


5142 
5142M 
5143 
5144 
5145 
5146 


5147 


5148 
5149 
5150 
5151 


5152 
5153 


5154 
5155 
5156 


5157 
5158 


5159 
5160 


5161 





Crystalline 
form, color 
and index of 
refraction 


need. f. eth... . 
need. f. eth... . 


col. lig., 
1.3902 


1.4364522-1. ... 
monocl, pl. 
f. al. 
col. liq., 
1.4017822.4 
igen oot ee 


col. liq., 
1.4131119 


col. liq., 1.4060 


1.5138515.8 





Density 
g/ml 


1.08722 
25 


0.803; 
4 
0.7845 =° 
0.89347" 
0.9657" 
4 
0.93722 
4 
0.865772 
4 
0.8584— 
(0.870) 
0.85472 
€ 








Melting 
point, °C 


48.5 
135 
-37.6 (-51) 








Boiling 
point, °C 


152.7748 


subl. >180 
230; 1504° 
subl. 


113 


subl. 300 


——_—_—_—__a_eek,_,_—_————— 


Solubility in grams per 100 ml of 











Water | Alcohol Ether, ete. 

y. sl. s. | 0 o eth. 

i Vv. 8. © eth. 

i ¢.b Wat d. | v.s. eth. 

strc) oe me livne? eth. 

sl. s. s s. eth. 

8. s. s. eth. 

4,220 ~ © eth.;s. chl. 

v. sl. s. | 0 o eth. 

0.1720 | 0 eo eth., bz. 

v.sl.s. | s s. eth. 

i co © eth. 

v. sl. 5. | 0 co eth. 

s S. 1. eth.; gs. bh. 
acet. 

i °° « eth. 

Sh sl. s. i. eth. 

70-80 c.| v. s. s. eth: 

Vii8. Vv. Ss. v. s. eth. 

v.S. V. 5. v. s. eth. 

sl. 8, ~° © eth. 

i cE) o eth. 

d d. s. eth. 

39 6.6h. | s. eth. 





For explanations and abbreviations see beginning of table. 
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No. 


5162 


5163 


5164 
5165 


5166 
5167 
5168 
5169 





5170 
5171 


5172 





5173 


5174 
5175 


5176 





Name 


Isovanillin............ 


Isoxylic acid 


Isuretin. 
Itaconic acid.......... 


——, vy, y-dimethyl-. 
Itamalic acid, y-lactone. 


Japaconine, acetylben/|zoyl-. 


Japaconitine.......... 


Japan camphor. 


SOPryine | oys,caveleu ays ajatole 
Juglone...... HSDG0OD4 
Kairoline....... aetaretet- 


Ketazine, dimethyl-. 
Ketene em os5 cietrelcts echt 
Ketine... 


Ketol, diethyl-. 
, ethyl-. 





Ketone,aminodipheny|I- 





,» aminophenyl me 

——, aminophenyl ph 

——, amy] ethyl. 

——, amyl! methyl. 

——,, p-anisyl methyl. 

——,, benzyl ethyl. 

, benzyl methyl. 

——.,, benzyl 1-naph- 
thyl 


y 

——, benzyl 2-naphth 
——, benzyl phenyl. 
——, bisaminophenyl. 
——., bischloromethy]l. 
——, bishydroxypheny 
——, a-bromoisopropy 
——, 5-bromo-2- 

thienyl methyl 
——,, butyl methyl. 





——,, tert-butyl methy 

——,, butyl phenyl. 

, carvacryl methyl. 

——,, 5-chloro-2- 
thienyl methyl. 





——, cinnamyl]! methyl]. 


——, cyclobutyl 
phenyl 


PHYSICAL CONSTANTS OF 











, sec-butyl methyl]. 
1. See Pinacolin. 








Mol. 
Synonyms Formula Wt. 
3-hydroxyanisaldehyde; CH30(OH)CsHs- | 152.14 
protocatechualdehyde 4- CHO 


methy! ether 
2,5-dimethylbenzoic acid; 

2,5-xylic acid; p-xylic acid 
See Formamide, oxime. 
methylenebutanedioic acid*; 

methylenesuccinic acid 


See Teraconic acid. 

See Paraconic acid. 

See Japaconitine. 

acetylbenzoyl, japaconine; 
same as aconitine? 


See d-Camphor. 


§-hydroxy-1,4-naphthoqui- 
none; nucin 


1-methyl-1,2,3,4-tetrahy- 
droquinoline 

See Acetone, azine. 

ethenone; carbomethene; 
keten 

2,5-dimethylpyrazine........ 


See Propioin. 
See 2-Butanone, 1-hydrozy-. 


See 3-Octanone*. 

See 2-Heptanone*. 

See Acetophenone, p-methoxy-. 
See 2-Butanone, 1-phenyl-. 
See 2-Propanone, 1-phenyl-. 
a-phenyl-1-acetonaphthone. . 


See Desoxybenzoin. 
See Benzophenone, diamino-. 


See 2-Propanone, 1,3-dichloro- 
1. See Benzophenone, dihydrozry|-. 
1 2-mesityl. See Isobutyroph 


2-acetyl-5-bromothiophene. . . 


See 2-Hexanone*. 
See 2-Pentanone, 3-methyl-*. 


See Valerophenone. 





. See Benzophenone, 2-amino-|. 
thyl. See Acetophenone, amino 
enyl. See Benzophenone, amin 





(CH3)2CeHsCOOH | 150.17 








HOOCC(: eae) 130.10 
CH2COOH 
CssHarvNOu....... 645.73 
C2s6H37N03-2H20. .| 447.60 
CioHs502(OH)..... 174.15 
CoHioNCH3...... 147.21 
CHo: CONS ae: 42.04 
N:C(CHs)CH:NC-| 108.14 
SSS 
(CHs):CH 
———— 
ee 
CeHsCH2COCi0H; | 246.29 
CeHsCH2COCiwH; | 246.29 


i 


enone, a-bromo-2,4,6|-tri- 





See Acetophenone, 5-isopropyl-|2-methyl-. 


2-acetyl-5-chlorothiophene. . . 


See Acetone, benzylidene-. 
benzoyleyclobutane; ben- 
zoyltetramethylene 
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CHsCOC,H2Br8...| 205.08 
CHsCOCH:CIS...| 160.62 
CeHsCOCH(CHz2)3 | 160.21 


ORGANIC COMPOUNDS (Continued) 


Crystalline 


form, color Density Melting Boiling 
No. and index of 


nd. tuenee gins | pointe) ‘point °C’ | Water [Alcohol || Etheny Gee 


Solubility in grams per 100 ml of 











1.196 116 17915 s. h. 8. s. eth.; v. s. 
chl.; sl. s. CS2 


1.0697" | 132 (104) | 268(270-5)| v. sl. s.| v.s. s. eth., acet., 
- subl. h. bz. 


5162 | monocl. pr. 
or pl. 


5163 | col. need. f. al. 


5164 
5165 | homb....00- - 1.632 161 d. d. 8.3370 | 19.7315,| sl.s. eth.;v.sl. 
88% s. bz., chl., 

pet. eth. 

5166 

5167 

5168 

5169 | col. need. f. 
al., eth., or 
chl., [a] 


+17.3° in 
chi 


migteketstotetara 204.2 d. ok ieee. | is s. h. s. h. eth., chl. 
Vv. S. acet.; v. 
sl. s. pet. eth. 





x atcha tejaiete 6 238-42 Armee. || L Ss. sl. +s. ethi- s. 
chl., acet. 

aad Seer 153-4 d. ae sl.s.c. | sl. s. eth.; v. s. 
chl.; s. h. ac. 


a. 
1.021 weidewereemle24o De | || ent atts v.s. sl. s. eth. 


5171 | Ing. grouped 
pr. 

5172 | red-br. pr. f. 
chl. 


li., 
1.480225.1 
Riele ate bis. -151 -56 (-41) | d. d. s. eth., acet. 

0.990 15 155 ~° Co eth. 


175m ieol. gas. 5.10). 


5176 | col. liq., 
1.4992123.6 


oct Soren 66-7 Ce fe. | s. s. eth. 
SBACHACE 99.5 TRE ff ee RRO SS s. eth., chl., bz. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 






































Mol. 
No. Name Synonyms Formula Wt. 
5200 Ketone, dibenzyl. See 2-Propanone, 1,3-diphenyl-|*. 
5201 ——, dibutyl. See 5-Nonanone*. 
5202 ——,, dichloromethyl |methyl. See 2-Propanone, 1,|1-dichloro-*. 
5203 | ——, dicinnamyl. See Styryl ketone. 
5204 | ——, diethyl. See 3-Pentanone*. 
5205 ——, dihendecyl. See 12-T'ricosanone*. 
5206 ——.,, diheptadecyl. See 18-Pentatriacontanone*. 
5207 | ——, diheptyl. See 8-Pentadecanone*. 
5208 ——.,, dihexyl. See 7-Tridecanone*. 
5209 ——._, 2,5-dihydroxyphe|nyl phenyl. See Benzopheno|ne, 2,5-dihydrozy-. 
§210 | ——, diisoamyl. See 5-Nonanone, 2,8-dimethyl-| *. 
§211 ——.,, diisobutyl. See 4-Heptanone, 2,6-dimethyl-| *. 
5212 ——., diisopropyl. See 3-Pentanone, 2,4-dimethyl-|*. 
5213 ——, dimethyl. See Acetone. 
§214 ——,, dinaphthyl. See Naphthyl ketone. 
5215 | ——, dinonyl. See 10-Nonadecanone*. 
5216 | ——, di-n-octyl. See 9-Heptadecanone*. 
5217 ——., dipentadecyl. See 16-Hentriacontanone*. 
5218 ——.,, dipentyl. See 6-Hendecanone*. 
§219 ——., diphenyl. See Benzophenone. 
5220 | ——, diphenylene. See 9-Fluorenone*. 
§221 ——.,, dipropyl. See 4-Heptanone*. 
5222 ——.,, distyryl. See Styryl ketone. 
§223 | ——,, 2,2’-dithienyl-. See 2-Thienyl ketone. 
5224 | ——, di-p-tolyl. See Benzophenone, 4,4’-dimeth|yl-. 
225 ——,, diundecy]l. See 12-Tricosanone*. 
5226 | ——, ethyl butyl. See 3-Heptanone*. 
§227 , ethyl heptyl. See 3-Decanone*. 
5228 | ——, ethyl hexyl. See 3-Nonanone*. 
5229 ——,, ethyl isoamy]. See 3-Heptanone, 6-methyl-*. 
5230 | ——, ethyl isobutyl. See 3-Hezanone, 5-methyl-*. 
5231 ——,, ethyl isopropyl. | See 3-Pentanone, 2-methyl-*. 
5232 ——,, ethyl methyl. See 2-Butanone*. 
5233 | ——, ethyl naphthyl. | See Propionaphthone. 
5234 | ——, ethyl octyl. See 3-Hendecanone*. 
5235 | ——, ethyl phenyl. See Propiophenone. 
5236 , ethyl propyl. See 3-Hezanone*. 
5237 | ——, 2-furyl methyl...| 2-acetylfuran............... CsH30-COCHs....| 110.11 
5238 | ——, 2-furyl phenyl 2-benzoylfuran............. CsHs0-COCeHs.. .| 172.17 
5239 | ——, hendecyl methy]l.| See 2-Tridecanone*. 
5239M| ——, heptadecyl phenlyl. See Stearophenone. 
5240 | ——, heptyl methyl. See 2-Nonanone*. 
5241 . hexyl methyl. See 2-Octanone*. 
5242 | ——, hexyl propyl. 4-Decanone*. 
5243 ——,, 1-hydroxy-2-nap/hthyl methyl. See 2-Aceton|aphthone, 1-hydrozy-. 
5244 | ——, 1-hydroxy-2-nap/hthyl propyl. See 2-Butyro|naphthone, 1-hydrozy|-. 
5245 | ——, jaby deoxy -2-Bap hthyl styryl. See 2-Acrylona| phthone, 1-hydrory-B-| phenyl-. 
5246 | ——, hydroxyphenyl h|ydroxyphenyl. See Benzop|henone, dihydrozy-. 
5247 | ——, isoamyl methyl. | See 2-Hezanone, 5-methyl-*. 
5248 | ——, isoamyl phenyl. | See Isocaprophenone. 
5249 | ——, isobutyl methyl. | See 2-Pentanone, 4-methyl-*. 
5250 , isobutyl phenyl. | See Isovalerophenone. 
5251 , isobutyl propyl. | See 4-Heptanone, 2-methyl-*. 
5252 ——., a-isonitrosobuty]l methyl. See 2,3-Hezanedio|ne, 3-orime*. 
5253 | ——, a-isonitrosoethyl| methyl. See 2,3-Butanedion|e, mono-orime*. 
5254 | ——, a-isonitrosoprop|yl methyl. See 2,3-Pentaned|ione, 3-orime*. 
5255 , isopropyl methyl}. See 2-Butanone, 3-methyl-*. 
5256 , isopropyl phenyl.| See Isobutyrophenone. 
5257 | ——, methyl naphthyl]. See Acetonaphthone. 
5258 | ——, methyl nonyl. See 2-Hendecanone*. 
5259 . methyl octyl. See 2-Decanone*. 
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ORGANIC COMPOUNDS (Continued) 
EE EE ee 


Crystalline Solubility i 100 ml 
form, color Density Melting Boiling eet 
No. end eax g/ml point, “C | point, °C Water | Alcohol | Ether, ete. 








5237 Set Clot Debae |e seh cso 33 173 te 8. s. eth. 
5238 | liq........... i a 285 i. s. s. eth. 


5259 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 





5279 


5280 
6281 
5282 


5283 


5284 


5285 
5286 
5287 


5288 
5289 
5290 


5291 
5292 
5293 
5294 


5295 





Name 


Ketone, methyl phena 
—.,, methyl phenyl. 
——, methyl propyl. 
—., methyl styryl. 
——, methy] 2-thienyl 


——, methyl p-tolyl. 
——,, 1|-naphthyl phen 
——.,, 2-naphthyl 
phenyl 
——, nitrophenyl phe 
——, phenyl] propyl. 
——.,, pheny] styryl. 
——, phenyl o-tolyl... 
——, phenyl m-tolyl.. 
——.,, phenyl p-tolyl... 





, phenyl trityl. 
Ketoxime, methyl ethy 
, methyl isopropyl. 
——, methyl propyl. 
Kojic acid........ Apso 





Kynurenic acid....... 


Kynurine. 
Labordin. 
Lactamide............ 


—, benzoate............. 


——,, butyl ester........... 
——, ethyl ester........... 


——, methyl ester.......... 


——., p-phenylphenacy] ester 
——,, piperazinium salt...... 


Lactic acid(d)......... 


——,, benzal-. 

—., O-benzoyl-. 
——.,, a-phenyl-. 
——., 8,8, B-trichloro- 


Lactic amide. 








Mol. 
Synonyms Formula Wt. 
cyl. See Acetone, benzoyl-. 
See Acetophenone. 
See 2-Pentanone*. 
See Acetone, benzylidene-. 
2-acetylthiophene; a-ace- CH3COC.HS3S..... 126.17 
tothienone 
Eee Acetophenone, p-methyl-. 
We te Tee eeec chee oe CioH7COCeHs..... 232.27 
BE Pye MA Pelearcinne tees CioH7COCeHs.....| 282.27 
nyl. See Benzophenone, nitro-. 
See Butyrophenone. 
See Chalcone. 
garages airorayekexegsion elas chs rs Riese severt CeHsCOCsHsCHs..| 196.24 
b  avinnss in i eateViegas Seokcanibins, Rrersuriavers CeHsCOCsHsCHs..| 196.24 
5 pecans Cote VeksceueusleariseastvoR ere vaneions CeHsCOCsH:iCH..| 196.24 
See B-Benzopinacolin. 
1. See 2-Butanone*, oxime. 
See 2-Butanone, 3- methyl-*, ox|ime. 
See 9-Pentanone*, oxime. 
5-hydroxy-2-(hydroxymeth- | OC(CH:OH):CH- | 142.11 
yl)-1,4-pyrone SEES 
COC(OH):CH 
ees eae 
4-hydroxyquinaldic acid. .... CoHsN(OH)COOH}] 189.16 
See 4-Quinolinol. 
See Analgen. 
2-hydroxypropanamide*; CHsCHOHCONH:| 89.09 
lactic amide 
ordinary lactic acid; lactic CH3sCHOHCOOH | 90.08 
acid of fermentation; 2- 
hydroxypropanoic acid*; 
a-hydroxypropionic acid 
O-benzoyllactic acid......... CH3CH- 194.18 
(OOCCeHs) COOH 
butylilactateie.: 1-1... cei eee CHsCHOH- 146.18 
hyl 2-hydr CHLCHOH 8.13 
ethyl 2-hydroxypropanoate*; 3 - 118.1 
ethyl lactate COOC:Hs 
methyl 2-hydroxypropa- CH3:CHOH- 104.10 
noate*; methy] lactate COOCHs 
Sa tals a Ak Gn, ge PY CHsCHOHCOO- | 284.30 
CH»COC6H4CeHs 
aoe, - eae eee rene CaHioN2-2C3He0s..| 266.29 
d-2-hydroxypropanoic acid*; | CHsCHOHCOOH | 90.08 
d-a-hydroxypropionic acid; 
sarcolactic acid; paralactie 
acid 
See 3-Butenoic acid, 2-hydroxy-|4-phenyl-. 
See Lactic acid, benzoate. 
See Atrolactic acid. 
SLOG SEL 5. SSN a ean ie CClsCHOHCOOH | 193.43 


See Lactamide. 
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ORGANIC COMPOUNDS (Continued) 


No. 





5284 


5285 
5286 
5287 








Crystalline 

form, color Density 

and index of g/ml 
refraction 


1.5667 1.1709 


rhomb. f. al. 
rhomb. need. 
f. al. 


COL wiGghs-nyeets 
Golplidtesscrn 
monocl., 

1.717, 1.563 


col. pris- 
matic need 





col. hyg. cr....} 1; 138° 


col. hyg. 1.24915 


syrup, 1.4414 


0.968 
| 1.0312 
1.11855 


1.0816 





hyg. pr. or 1, 2485 


syrup liq. 


pr. f..ethy .45. 





Solubility in grams per 100 ml of 








bearers Boiling 
Point, Bee Water | Alcohol | Ether, etc. 
10.45 213.9 1.430 C r) 
15.5 385 ie Q.dabes ri tare 4. See 
82 398754 L 2,017 aOg es. ee 
<—18 316 i, ~ o eth. 
SLB vb ab Wri eaceonets i ro) © eth., chl., bz. 
60 326.5 ip s. v.s. eth., bz. 
152-4) Meme eeraceeace 3.957, |’. sl. s. eth. 
6.9035 | 
GHsOR Swell He aecetcrct 0.9100 |s.h. sl. s. eth. 
140-5) 
anh. 257- 
TAINO Ook rae, |, v.s VRB FSH |... 
18 122% 2 © oo eth. 
Nye ee cme f 0.25 ¢., | s. s. eth.; hyd. by 
s. h. h. dil. HoSOs 
sR 160-90 sl. s ) o eth. 
(75-778) 
aaa daecer 154 (150-2) | 2 v.S. v.s. eth. 
Ws LRA, 144.8 sud: Ss. s. eth. 
De en citi! ce fa Perec ican Me Bic coe le aeeoee ey Mere 
96-6:5 armies. .£ Ss. s. h. i. eth.; s. bh. 
cellosolve 
26 d. 9 -) « eth. 
124 17045 Vv. Ss. v.8 v. s. eth.; s. 
chl, 























For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 


5298 
5298M 
5299 
5300 


5301 


5304 
5305 
5306 


5308 


5310 
5311 


Name 


Lactic anhydride...... 


Lactide 23 :23-cpses- ~ 2 


Lactobiose. 
Lactoflavin. 

Lactonic acid. 
Lactonttrile.-s..: 2225: 


Lanthopine. 
Lappaconatine........ 


Laudanidine.......... 
dil-Laudanine......... 


1]-Laudanine. 
d-Laudanosine........ 


Lauraldehyde......... 
Laurel camphor. 
Laurent’s acid. 

Lauric. acid . J. ...-< <3 


——,, ethyl ester........... 


——,, ethylene ester. 
—— ” phenyl <7 t ae, 
—,  pphenylphenacyl ester 


Lauric anhydride..... 
Laurin. 


Laurone. 
Lauronitrile.......... 


Lauroyl chloride...... 


Lauryl alcohol........ 
Lauryl bromide. 
Lauryl chloride. 
Lauryl ketone. 
Lauth’s violet. 

Lead, hexaethyldi-.... 





, tetraethyl-* 





Mol. 


Synonyms Formula Wt. 





= ay ronsaeerente anhy- (CHsCHOHCO)20 | 162.14 





3, pare a ,5-p-dioxane- OCOCH(CHs)- 144.12 
one So 
OCOCH(CHs) 
eae 
See Lactose. 
See p-Riboflavin. 
See Galactonic acid. 
2-hydroxypropanenitrile*; CH:CH(OH)CN...| 71.08 
acetaldehyde cyanohydrin; 
ethylidene cyanohydrin 
milk sugar; lactobiose........ Cy2H220n-H20....| 360.31 
era: ule a Se. CaHosNOs.......| 348.41 
Sit ST ERAS ER < Lares cod C34HasN2Os or 612.74 
C32H42N209 (598.68) 
Llaudanine; tritopine........ CooHosNOz.......- 343.4 
alisd stands Es oc CoHesNOs.......| 343.41 
See Laudanidine 
Bee Cas Rey ee CoiHezNOg.......| 357.44 
dodecanal? eat a... 40 ee CH3(CHz2)10CHO. .| 184.31 
See d-Camphor. 
See 1-Naphthylamine-5-sulfoni|c acid. 
dodecanoic acid*............ CH3(CHs)10COOH | 200.31 
wrdafre Gees Meee CiuH2sCOOCH> 290.43 
CeHs 
ethyl dodecanoate*; ethyl CH3(CH2)10- 228.37 
laurate COOC2Hs 
See Glycol, dilaurate. 
phenyl laurate.............- CnHesCOOCsHs.. .} 276.41 
B85 BO Pelee Llencreynbnamee CHa(CHe)i0COOC-| 394.54 
H2COCsH.CsHs 
dodecanoic anhydride*...... (C11H23C0) 20... . . 382.61 
See Glycerol, trilaurate. 
See 12-Tricosanone*. 
dodecanenitrile*; n-undecyl | CH3(CH2)iCN....| 181.31 
cyanide 
dodecanoy] chloride*; lauryl | CHs(CH2)i0COCI..| 218.76 
chloride 
See 1-Dodecanol*. 
See Dodecane, 1-bromo-*. 
See Lauroyl chloride. 
See 12-Tricosanone*. 
See Thionine. 
hexaethyldiplumbane; di- Pbo(C2Hs)6......- 588.78 
plumbic hexaethyl; lead 
triethide 
lead tetraethide............. Pb(C2Hs)4..-....- 323.45 
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ORGANIC COMPOUNDS (Continued) 











Crystalline 7 — | Solubility in grams per 100 ml of 
orm, color Melting TS 
No. Se point, “C | point, “C | Water | Alcohol Ether, ete. 

5296 | It. yel. amor...| ........- 260 d. d. v. sl. s. | vis. v.s. eth. 
5297 | col. monocl. 125 255 y. sl. s.| v. sl. s. 
tab. f. al. c. 
5298 
5298M 
5299 
5300 tt re —40 182-4 sl.d.j s. s. s. eth.; i. pet. 
eth. 
5301 col. rhomb., anh. 201.6] 2 17 ¢., i. i. eth., chl. 
1.517, 1.542. 40 h. 
1.555 
5302 ne a Oe Oe | eh ee Pid gw mag | Se Seen | eee sl. s. sl. s. eth. 
5303 | hex. cr...... oO 205 | eee | sl. s. Ss. s. eth. 
S304 | hex. pr. fw. [-22=2:-2-! 166 ee 23h i. s. sl. s. eth; s. 
+al. bz., chl. 
Gore Sa rr ee AC eee 166 RS a | Lee sl.s. 0.15438 eth.; s. 
ylsh. wh. pr. chl., 
5306 
5307 need. 1h rl | re 89-90 | et | i. s. 5.1816 eth.; s. 
la} = mt chL., h. bz. 
: D 
~ 5308 eat leaf isi, 2 44.5 1851 is s. s. eth. 
5309 
5310 
5311 col. need. 44 (48) 225106 i. 26°, ‘i 5: Gs. 
f. al, sk? 1341 | bz, 1427 me. 
1.418382.1 0.8679-- al. 
BSI? i dite ee. -e 0.945722 | 8.5 2094112 | i. s. y.s. eth. 
5313 | oil, 1.4321... .] 0.86152 | -10.7 269 % v.s. | © eth, 
5314 | eae 
(eg DO OS Dy eee ee eee ae Rieeieieein 159-161! i. = s. eth. 
17 1 a ee | Saar as 3) mrt eee | Oiae tae eer ee Roe 
es OR GED Set ee Sen se 41 166 i, d. s., d. y. s. eth. 
1 
5318 
tO! MOI. oc ooo oe 0.837315 4 19816 i. ae y. s. eth. 
ASTON, COR NO on efor 2-22 =17 145% d. d. s. eth. 
5320 
5321 
5322 
5323 
5324 
5325 EY piece Bene 2 8 A Pet ee gene d. ge | PEE, Sac eh ete artasee 
5326 | col. liq., PE Gods, Nats aeetcore 198-202 i 2 co eth.,;s. inall 
1.52184 org. soly.; i 
dil. a., di 
alk. 





For explanations and abbreviations see beginning of table. 
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5336 


5337 


5338 
5339 
5340 


5341 


5342 
5343 
5344 
5346 


5347 


5348 


5349 
5350 
5351 
5352 
5353 
5354 


5355 


5356 








Name 


Lead, tetramethyl-*.. 


——,, tetraphenyl-*.... 
Lead triethide. 

Lecanoric acid, monomet 
Lepidines.. 4.252 222 
, 2-(p-aminophen 
2(1)-Lepidone. 

op2-Leucaniline....... 





mp2-Leucaniline...... 


p3-Leucaniline........ 


——.,, N,N,N’,N’-tetra- 
methyl- 
Leucaurin 9 is .66025.55 


T-Leucine. 2. k.02 6s 4: 


Leucoindigo. 
Leucoline. 
Leucomalachite green. 
Levulin (synthetic) 


Levulinaldehyde...... 


Levulinic acid........ 


Lignoceric acid....... 


diI-Limonene.......... 


d-Limonene.......... 











Synonyms Formula Wt. 
tetramethylplumbane; lead Pb(CH3)4. 5-55.08 267.35 
tetramethyl 
tetraphenylplumbane........ (CeHs)sPb.......- 515.61 
See Lead, hexaethyldi-. 
hyl ether. See Hvernic acid. 
4-methylquinoline..........- CHzCsHeN....... 143.18 
lyl)-. See Flavaniline. 
See Carbostyril, 4-methyl-. 
o,p’,p’’-methenyltrianiline; CH(CsHsNHo)s. ..| 289.37 
0,p’,p’’-triaminotriphenyl- 
methane; 2,4’,4’”-triamino- 
tritan 3 
m p’,p’-methenyltrianiline; CH(CsH:NHg)s. ..| 289.37 
m,p',p -triaminotriphenyl- 
methane; 3,4/,4’-triamino- 
tritan; pseudoleucaniline 
paraleucaniline; p, D’,p’- CH(CsHsNHe)s. ..| 289.37 
methenyltrianiline: DD’, 
p’’-triaminotriphenylmeth- 
ane; 4,4’,4’’-triaminotri- 
tan 
4-amino-4’,4’”-bisdimethyl- ((CHs)2N CeHa]>- 345 .47 
aminotriphenylmethane CHCsHiN He 
p,p’,p’’-methenyltriphenol; CH(CsH:08)s. . 292.32 
leucoaurin 
2-hydroxy-4-methylpenta- (CH3)2CHCH} 132.16 
noic acid*; a-hydroxyiso- CHOHCOOH : 
caproic acid; leucinic acid 
dl-a-aminoisocaproic acid....| (CH3)2>CHCH} 131.17 
CH(NH2)COOH 
1-2-amino-4-methylpentanoie | (CHs)2>CHCH: 131.17 
acid*; La-aminoisoca- CH(NH:)COOH 
proic ‘acid 
See Indigo white. 
See Isoquinoline. 
See Aniline, p,p’-benzylidenebi|s-N,N-dimethyl-. 
fructosin; levulosin.......... (Cc 1006) Zoe nace (162- 
142 
4-oxopentanal*; levulinical- | CHsCOCHsCH- 100.11 
dete y-ketovaleralde- CHO 
yde 
4-oxopentanoie acid*; +- CH3sCOCHsCH= | 116.11 
ketovaleric acid; aceto- COOH 
propionic acid 
5 cnc tee done CH3C0O(CH2)= 144.17 
COOC:Hs 
See p-Fructose. 
See Lerulin (synthetic). 
See under L-Linaloil. 
Mose starch: ew eet. - (CeHwOs)z...---- Sim 
. =z 
Peat Shute eer meee CosHs7COcH......| 368.63 
dipentene; dl-1,8(9)-p- OigHht6 « co.c15/<ticre,'- 136.23 
menthadiene 
d-1,8(9)-p-menthadiene; CEs. cece oa 136.23 


citrene; carvene; hesperi- 
dene 
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ORGANIC COMPOUNDS (Continued) 





No. 
5327 
5328 
5329 
5330 
5332 
5333 


5334 
5335 


5337 


5338 
5339 
5340 


“5341 





Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 


col. liq., 1.5128 
wh. need...... 





col. leaf. f. w.. 


glit. or. f. al... 


col. need. f. 
ac. a. 

need. or pl. f. 
eth.-+ pet. 


hex. col. leaf. 
£wal.525, 
1.535, 1.560 | 


deliq. amor... . 





col. lig., 1.4263 


Col. leafs on,s.. 


wh. amor. 
powd. 
col. need. f. al. 


col. liq., 1.473. 


0.8207 


0.86538; 
0.84520 
col. liq., 0.84272 
1.4748g14.7 £ 


Melting 
point, °C 





Boiling 
point, °C 


subl. 


246, 1544 


205 . 2756 


177 


Water 


0.995, 
2.287 


2.43%, 
3.82% 


Alcohol 


vy. sl.s. 


0.176 


1022 
84% 


y. sls. 


v.58. 


fo 


ce 


Solubility in grams per 100 ml of 


Ether, etc. 


«© eth. 
s. bz. 


co eth.;s. bz. 


v. sl. s. eth. 


s. eth.; v. sl. s. 
ler. 


s. bz. 


8. ac. a., alk. 


v. s. eth. 


i. eth.; 10.9 gl. 
ac. a. 

i. eth. 

« eth. 

v. s. eth. 


© eth. 


i. eth.; s. cone. 
HCl 
s. eth. bz., 


CSa, ac. a. 
s. eth. 


«© eth. 





For explanations and abbreviations.see beginning of table. 
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PHYSICAL CONSTANTS OF 














No. Name 
5357 d-LinaloGl............ 
5358 I-Linalo@l, acetate....... 
5359 | ——, formate.............. 
5359M| Linalodlene. 
5360 | Linalyl esters. 
5361 Linoleic acid.......... 
5362 | ——,ethylester............ 
5363 | ——, methyl ester.......... 
5364 ——,, tetrabromide. 
5365 Linolenic acid, ethyl 

ester 

5366 a-Linolenic acid...... 
5367 | ——, hexabromide. 
5369 | Lithofellic acid....... 
5370 Lobeline.............. 
5371 1-Lobeline........... 
5372 Lophine.............. 
5373 | Luminal, 
5374 | Luminol.............. 
5375 dl-Lupanine.......... 
5376 d-Lupanine........... 
5377 | Lupinidine. 
5378 Lupinine............. 
5379 | ——, hydrochloride......... 
5380 | ——, methyl-......... 
5381 2,4-Lutidine.......... 
5382 | 2,6-Lutidine.......... 
5383 | 3,4-Lutidine.......... 
5384 | Lutidinic acid........ 
5385 ——, 6-methyl- 
5387 Lyaconitine........... 
5388 Lycine. 
5389 I-Lycorine............ 
5390 AL YSiNe) wojave5, osciesvy ates 











Synonyms 


d-3,7-dimethyl-1,6-octa- 
dien-3-0l*; coriandrol 


linaly] acetate; licareol 
acetate 
i-linalyl formate. ...-%....-« 


See 1,6-Octadiene, 3,7-dimethyl|-* 


See under Linalodl. 

9,12-octadecadienoic acid*; 
linolie acid 

ethyl linoleate; ethyl 
linolate 

methyl linolate............. 

See Stearic acid, 0,1,A,u-tetrabr 


9,12,15-octadecatrienoic 

acid* (one form) 
See Stearic acid, 0,1,A,u,£,0-he 
lithofellinie acid’. .5.:-25..: 


2,4,5-triphenylimidazole. .... 

See Phenobarbital. 

5-amino-2,3-dihydro-1,4- 
phthalazinedione; 3-ami- 
nophthalhydrazide 


2,4-dimethylpyridine*; 
ne lueias 
2,6-dimethylpyridine*; 
aa’-lutidine 


8, erect hy Ieyrgine fs 
By-lutidine 

2,4-pyridinedicarboxylic 
acid* 

See Uvitonic acid. 


d-c, -diaminocaproic acid, 
d-2,6-diaminohexanoic acid* 








Formula 


CioHisOF 3: cee ee 


CH3sCOO(C1H17).. 
HCOOCwHi7..... 


CisH3202........- 
C17H31COOC2H... . 
C17H31COOCHs3. . . 
omo-. 
Cy7HosCOOC2Hs.. . 
Ci7HogCOOH. ... - 
xabromo-. 
CopHagO4...22.--- 
CoiHosNOz.....-: 
Wiha or 
Co Hos 
NH2CsHsCONH- 
= 
NHCO 
eee 
CisHaN20......- 


CisHasN2O.....-.. 





CoiHsoN2O2......- 


CiHigNO-HCl... . 
CioHisNO-CHs.... 
(CH3)2C5H3N..... 
(CHs)2CsHsN..... 


(CH3)2CsH3N..... 
CsHsN(COOH):... 


C27HaiN206-2H20 


CisHizNOg.....-. 


NH2(CH2)4CH- 
(NH2)COOH 








248 .36 


352.55 


205.73 
183.29 
107.15 
107.15 


107.15 
167.12 


518.59. 


287.31 
146.19 
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ORGANIC COMPOUNDS (Continued) 








pl. f. al. 

















Crystalline 
form, color Density Melting Boiling 
No. | and index of g/ml point, °C | point, °C 
refraction 
5357 | col. liq., 1.4623] 0.8622"; | ......... 198.3 
d.0.8702~° 
5358 | col. liq., 1.4460] 0.895 | ......... 220 
RAs ORE et eam MEER stacnas. | us auite Merle 100-310 
5359M 
5360 v 
5361 col.-yel. oil.... 0.9025—— -11 23016 
5362 col.-yel. oil....] 0.886529 | ......... 270-5180 
5363 col.-yel. oil.....] 0.8898 | ......... 207-811 
5364 
5365 OLLI ES. cs. GeS9L9 ©. lWPtratcosns 123-33.01 
5366 | col. liq....... 0.905 fcveesnnes 230-217 
5367 
BS GOmalgmicrs Critsect..ale sear ete 206 d. 
BovOme lRyel. syrups tris Ease ti=-< tral ll aeseirerateed | aatowdtt: 
BaTaNacol.meed ca. 0...) keer terns 3 130-1 tae |i 
5372 MOOG 55515. HES Ries occrtres 275 abavempew sets Pdiatns oe 
5373 
OSTA LEV Cl tate on .csbpee| Maree 6-< ces C02 2B 0 niente ts > & 
§875s+| need. f. pets. |r... 99) sy adel ole deeeitaarat 
eth. 
587Gmaiicol.. need pera | Ss i... CT OP ae aes 
5377 
5378 col. Thomb)..a palates oe 16 68 .5-9.2 256 
{e]-1907" 
5379) \gle- rhombs cry ||) siece e120 212-3. Peete 
{a]-14° 
5380 OU y: Weise sh 34 02 te oietors Randal | teeteste tne 145-615 
5381 col. liq. O30493 — || he cance 157.1 (159) 
5382 | col. liq....... Qy0to lee eanae 143 
HSsoanlicoldliqhepa sh Wakes, || keke ac 163.5-4.5 
5384 | leaf. or pr. f. w.| 0.942 24825 0.i ocd) seragdare < 
5385 
5387 yish=wWhy VNB dos. oe ad £1255 5) hoa eascetang.% 
resinous 
5388 
5389)“ lfcolepr:mventaia eae cress 250d sve berilieare hayeayeres 
5390 | need. or hex. | ......... Q24 dA nretie|ieercrctvebisce 








Solubility in grams per 100 ml of 











Water | Alcohol Ether, etc. 

v.sl.s. | 0 co eth. 

vy. sl.s. | © © eth. 

i. s. s. eth. 

i C) © eth. 

i Ss. s. eth. 

1 8. v. 8. eth. 

i S3 s. eth. 

i =<) © eth. 

i Se gp had Meee ais EINE 

sl. s. v.s v, s. eth; & 
bz., chl. 

dB. -polibsepeeae net othe ots.: CES 

i 0.8822 | 0.3229 eth. 

i sl. s sl. s. eth. 

v.s. v.s v. s. eth.; s. 
chl. 

8. v.8. V.ni8-~ eth. sss 
chl., lgr. 

s. ¢. s. s. eth., chl. 

ae EP ait Brooch dad nos 

Rests s. s. eth. 

20 s s. eth. 

oC, s s. eth. 

less 

s. h. 

aoe chess s. s. eth. 

8 s. i. eth. 

sl. s s sl. s. eth.; s. 
chl., C82, pet. 
eth. 

i sls sl. s. eth., chl.; 
Sas 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 























Formula 


NHo(CH2)4CH- 
(NH2)COOH 


CeHisN202-CoH3- 


307 


(CeioOsseee eens 


C1sHi1006-H20.... . 


2H3(OH)- 
(CONES). 


HeNCOCH:CH- 
COOH 
HOOCCH:CH- 
COOH 
(:;CHCOOC2Hs)>. . 
(:CHCOOCHS):.. . 


(:CHCOOCH2- 
COCc6H4CsHs)2 
BrC(COOH) :CH- 


COOH 
CIC(COOH) :CH- 
COOH 


OCOCH:CHCO... 
ee Sere 

OCOCBr:CHCO 
2S Sy 

OCOCCI:CHCO... 
a eee 


HOOCCH(OH)- 
CH2COOH 

HOOCCH(OH)- 
CH2COOH 


CHsCOOCH- 
(COOH)CH 
COOH 

CH2(COOC2Hs)- 
CHOHCOOC2Hs 

CH300CCH(OH)- 
CH2COOCHs 


No. Name Synonyms 

5391 Lysine? . S.4c8ea0 ae 1-2,6-diaminohexanoic acid*; 
l-a,e-diaminocaproic acid 

5392 ————=; DICTALG acre chase a satel neem caciess RE CONG anes eee 

§392H | p-Lyxosazone. See p-X ylose 

S892R | sp-LyXOSes (a) errs cc eles) | eee SE eee 

5393 Maclurin(,;,. toc6.0-se0e 2,4,6,3’,4’-pentahydroxy- 

nzophenone; moringa- 

seunic acid; moringatan- 

5395 Malachite green, leuco. Bast Aniline, p,p’-benzylidenebi|s-N ,N-dimethyl-. 

5396 Malamide............ 2- hydroxybutanediamide*; 
malic amide 

5397 Malay camphor. See d-Borneol. 

5398 | Maleamic acid........ maleamidic acid, maleic 
acid monoamide 

5399 Maleic acid........... cis-butenedioic acid*; cis- 
1,2-ethylenedicarboxylic 
acid 

5400 | ——, diethylester.......... diethyl maleate; ethyl 
maleate 

5401 | ——, dimethyl ester........ methyl maleate............. 

5402 | ——, monoamide. See Maleamic acid. 

5403 | ——, p-phenylphenacylester | ...................-2000-- 

5404 em DE OM OR Airs overs s Heal | Meroe ree eer niaonccmirte ae 

5405 5 CRI OLO = feces oe oid ise ee ee ene no Ce 

5406 ——, methyl-. See Citraconic acid. 

5407 Maléic : Anhydride erereted cis-butenedioic anhydride*; 
2,5-furandione 

5408 SF PLOMO = ose Mere ae ae ee es oem 

5409 Schlorost45 eS ea ee ao nane 

5410 ,» methyl-. See Citraconic anhydride 

5411 | Maliclacid (dD) 50.10. hal Hee eo ee ee ook ean 

5412 | Malic acid(J).......... ordinary malic acid; J-hy- 
droxybutanedioic acid*; /- 
hydroxysuccinic acid 

5413 | ——, acetate............... acetoxysuccinic acid; O- 
acetylmalic acid 

5414 | ——, diethyl ester.......... diethyl hydroxybutanedio- 
ate*; ethyl malate 

5415 | ——, dimethyl ester........ methyl malate; methyl hy- 
droxysuceinate 

5416 | ——, dipropyl ester......... dipropyl hydroxybutane- 





dioate*; propyl malate 
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CsH;00CCHOH- 
CH2COOCsH7 


Mol. 
Wt. 





280.23 


132.12 


115.09 
116.07 


172.18 
144.12 
504.51 
194.98 
150.52 


98 .06 
176.96 
132.51 


134.09 
134.09 


176.12 


190.19 
162.14 
218.25 


ORGANIC COMPOUNDS (Continued) 
a errr 



































For explanations and abbreviations see beginning of table. 
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Crystalline Solubility in grams per 100 ml of 
< form, color Density Melting Boiling ee B i‘ 
oO. madres oF g/ral point, “C | point, °C Water | Alcohol | Ether, etc. 
5391 flat nee if coe BC, PAG Ee Paes sl ees a a v.s v.sl.s. | i. eth. 
w., hex. pl. 
f. al. 
5392 TG ch a | 26G.expe  viaee nts. 0.54 ¢. | i. i. eth. 
5302H * 
5392 R, out eonotks 1,545—- 106=7 GOD) ee ..: v.8 QUES Bl eee ee ers 
1axlal cr. 
(hygr.) 
1.53278, 
1.54120, 
1.54920; 
lor} +-5.5° 
init.,-14° on 
standing 
5393 pol aval TOK Nell in area 220 d. de 0.515 8. s. eth. 
. We 
5395 
SSAC Ma Epraite war se naleo este ci + 156280 — Bl etcetera So PU steteroter call ciserratocotste yee canes 
5397 
CELEN ||, (Ba pp eee fees Aree TEV real tcatotrpie & V. 8. s. h. i. eth. 
5399 | col. monocl. pr.| 1 -590— 130.5 135 d. 78.87, | 69.929-7| 8% eth.;s. glac. 
. 392 697.5 ac. Ae cae 
y. sl. s. bz. 
5400 | col. liq....... 1.064752 | oe was 225; le 8. s. eth. 
105-614 
5401 col. liq....... 1.1606— | -19 ase I os s. eth. 
EATON ||) FP aie ce | LOSrece Bleeseeos: Ieee ct ablh gt cll ohne cna eee 
5404 | need. or pr....] ......... ee A d. Vv. 8 Vv. 8. v. s. eth. 
138-41 
S400 ool prsfs Wl chow acs MOST o conusns s. h. V.s v.s. eth.;s. ac. 
eth.-chl. sinters 96 a.; sl. s. bz., 
mA chl. ;i. pet. eth. 
5406 
5407 | col. rhomb. | 0.934 | 53 (57-60) | 202 (196) | .---+» | v.sl-s. | v.sls.CCh 
need. f. chl. = 
SLOSMMl BLCl ce eerte  Me cert ct ec] tie tomes Paar ae | siesta | ane tt || are 
GENEL || eioameas sere: 1.542 33 LOG. 053s wc ced| eee eaeee tee 
5410 Pe 
DLLs iCols Chaves 1.6015 128.5 150 d. Fete eA sl. s. 
11 
5412 | col. need...... 1.595 100 140 d. Vv. 8. v.s 6.0 c. eth. 
1 Chee ae aaeiee Aer (oc n aaa 134 d. 8. duet Dl Beet ase i. bz. 
6414) \|"col. lig., 1.43862|)1-128 9 ||) sone ass 253 8. «© co eth. 
5415 | col. liq., 1.4425] 1.2226 | ......... 242 v.s 2 ~ eth, 
5416 liq., 1.4880....} 1.075 10.5 Poe RB scahenr.c | ROR MEME ACR Pec, cecsere re 


PHYSICAL CONSTANTS OF 








Mol. 
No, Name Synonyms Formula Wt. 
5417 Malic acid, O-acetyl-. | See Malic acid, acetate. 
5418 , a-methyl-. See Citramalic acid. 
5419 Matic amide. See Malamide. 
5420 Malonamide.......... propanediemiies malonic CH2(CONH»)2....| 102.09 
iamide 
5421 Malonic acid.......... propanedioic acid*; meth- HOOCCH:COOH | 104.06 
anedicarboxylic acid 
5422 | ——, diethyl ester.......... diethyl propanedioate*; CH2(COOC2Hs)2. .} 160.17 
ethyl malonate; malonic 
ester 
5423 | ——, dimethyl ester........ methyl! malonate; dimethyl CH2(COOCHs)2...| 132.11 
propanedioate* 
5424 | ——, dipropyl ester.........| dipropyl propanedioate*; CH2(COOC3H7)2. .} 188.22 
propyl malonate 
5425 SOMERS | il Gob coocrancospecsccnnaesc CsHioN2-2HOOC- | 350.37 
piperazinium salt CH2COOC2Hs 
§426 | ——, piperazinium salt... .. 2] cence mesa nci nee eise ens CsHioN2-C3Hs0... .| 190.20 
5427 | ——, acetyl-, diethyl ethyl acetylmalonate; di- CH3sCOCH- 202.20 
ester ethyl acetylpropanedioate* (COOC2Hs)2 
5428 —_, allyl-............ 2-propenylpropanedioic OOHCH- 144.12 
acid*; 3-butene-1,1-di- (CH2CH:CH2)- 
carboxylic acid* COOH 
5429 | ——,——, diethyl ester..... ethyl allylmalonate; di- CH2:CHCH:CH- | 200.23 
ethyl (2-propenyl)pro- (COOC2Hs)2 
panedioate*; diethyl 3- 
butene-1,1-dicarboxylate* 
5430 ——, amino-.......... 2-aminopropanedioic acid*...| COOHCH(NH2)- | 119.08 
COOH 
5431 ——, amyl-, diethylester | ethyl amylmalonate......... CH3(CH2)4CH- 2380.30 
(COOC2Hs)2 
5432 | ——, anilino-, ethyl anilinomalonic ester; di- CeHsNHCH- 251.28 
ester ethyl anilinomalonate (COOC2Hs)2 
5433 | ——, benzylidene-....| 2-phenyl-1,1-ethylenedi- CsHsCH:C- 192.16 
carboxylic acid (COOH): 
5434 ——.,, benzyl-, diethyl diethyl benzylpropanedio- CsHsCH2CH- 250.29 
ester ate*; ethyl benzylmalonate (COOC2Hs)2 
5485 | ——, bromo-.......... bromopropanedioic acid*....| BrCH(COOH)e2.. .| 182.97 
5436 | ——,——,diethylester..... diethyl bromopropanedioate* | BrCH(COOC2Hs)2 | 239.08 
5437 | ——, habs diethyl ethyl n-butylmalonate....... eee ier 216.27 
este 2oH5)2 
ERE |) eenagt, diethyl | ethyl sec-butylmalonate..... . C2Hs(CH3)CHCH- | 216.27 
ester (COOC2Hs)>2 
5439 —, chloro-.......... chloropropanedioic acid*..... CHCI(COOH)s....| 138.51 
540 | dibenzyl.-, diethyl || diethyl 1,3-diphenyl-2,2- (CsHsCH»)2C- 340.40 
este’ propanedicarboxylate (COOC2Hs)2 
5441 —-, dibromo-, diethyl de dibromopropane- CBra(COOC2Hs)2..| 317.98 
oate* 
5442 | ——, diethyl, diethyl diethyl _fiethylpropane- (CoHs)2C- 216.27 
ester dioate* (COOC2Hs)2 
5443 | ——, ——, piperazinium | ......................0.5. CaHioNeo-(CoHs)2- | 246.30 
salt C(COOH)2 
5444 | ——, dihydroxy-. See Mesoralic acid. 
5445 ——.,, dimethyl-, diethyl | diethyl dimethylpropane- (CH3)2C- 188 .22 
ester dioate* (COOC2Hs5)2 
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ORGANIC COMPOUNDS (Continued) 


5423 
5424 
5425 


5426 
5427 


5428 


5429 


5430 


5431 
5432 
5433 


5434 
5435 
5436 
5437 
5438 


5439 
5440 


5441 
5442 


5443 


5444 
5445 





Crystalline 

form, color Density 
and index of g/ml 

refraction 
col. monocl. | ......... 
need. a 
col. triel..:.:. 1.631> 
col. liq., 1.0552 
1.414320 4 
col. lia., 1.154472 
1.414907 he 
col. liq....... 1.027— 
RED oie a ee 
WAM Cr retain ts deb yic dst « 
liq’ sce cererse 1.08023 
furicl est. ethi sisi] 0 Safe. <<<, 
colliqier.e-2 1.014754 
Et Lenk py dente bots ete a 
(+1H20) 

.W. 
Cols ligt e200 |e. oe 
Het | arenes ce REO | ae 
DEN ESWis (Or eset oh, 
; 15 
NG eins AS 1.077— 
mecdf-reth...4| Meh bes.) 
lie Peters 3 1.4022°* 
col. liq., 1.425.| ......... 


col. lig., 1.4248] 0.98815 


[Lele Re Ba | ton AP 
eit oi See 1.093 
iG Pie AR eee 
col. liq., 985~— 
1.42516 
(0.990) 
Wwhacr eee tetra nhtt ih a: > 
col. liq., 0.9910-2 
1.4104924.1 4 


Melting 
point, °C 


109 d. 


121-36 

44-5 

d. 195 to 
cinnamic 
acid 


Solubility in grams per 100 ml of 


Boiling 
point, “C Water | Alcohol 





Ether, ete. 








ae Sasacbe 8.38 i 
d 61.19, 5720 
73.520, 
92.650 
198.9 2.0820 | o 
(94-618) 
181 v. sl. s. | © 
DOSES mel, Ness year ese 
eh SAE A s s. h. 
soaks s. h. 
ZAONEZOL) i}, seems, | eee 
d. 180 i s. 
222-3 i, Wate 
(110-214) 
Beas nhs sl. s. sl. s. 
age ct i V.s 
pephered 4. | Senraree Vv. 
anes de s. h. s 
296-8 Thee ae eee 
Res | Peer v.58. 
235 «© 
(125-715) 
235-40; 1 v.s 
130-520 
224-5; v.sl.s. | v.s 
94-58 
Rds V. Ss. v.8, 
Pye i (eee ae Ss. 
Z5O—BiG: 4 9] essere al eee 
(103-64) 
223 y. sl. s.} 20 
@) 
essteistaldes s s 
196 5758 i. oo 


i. eth. 


5.78 eth. 


co eth.;s. chl, 
bz. 


i. eth. 
s. Na2CO3sol. 


s. eth., bz. 


v. s. eth. 


v. s. eth. 
s. eth. 


sl. s. eth., CS:, 
ac. a., ehl., 
bz., Igr.; s. 
acet., et. 
acetate 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 








Mol. 
No. Name Synonyms Formula Wt. 
5446 Malonic acid, ethyl-..| ethylpropanedioic acid*; 1, CoHsCH(COOH)s: | 132.11 
1-propanedicarboxylic acid* 
5447 | ——,——,diethylester..... ethyl ethylmalonate; ethyl- C2H;CH- 188.22 
malonic ester (COOC2Hs)2 
5448 , ethylene-. See Vinaconic acid. 
5449 | ——, (a-ethylpropy])-, | ethyl sec-amylmalonate...... (C2Hs)2»CHCH- 230.30 
diethyl! ester (COOC2Hs5)2 
5450 ——, heptyl-.......... heptylpropanedioic acid*; CH3(CH2)sCH- 202.25 
1,1-octanedicarboxylic acid (COOH): 
5451 ——.,, hydroxy-. See Tarironic acid. 
5452 , isoamyl-, diethyl | ethyl isoamylmalonate....... (CH3)2CH(CHs)2- | 230.30 
ester CH(COOC2Hs)2 
5453 , isobutyl-........ 3-methyl-1,1-butanedicar- (CHs)2CHCH> 160.17 
boxylic acid* CH(COOH)2 
5454 | ——,——, diethylester..... ethyl isobutylmalonate...... (CH3)2CHCH>- 216.27 
CH(COOC2Hs)2 
5455 | ——, isopropyl-, diethyl | ethyl isopropylmalonate. .... (CH3)2CHCH- 202.25 
ester (COOC2Hs)2 
5456 | ——, keto-. See Mesoralic acid. 
5457 ——, methyl-. See Isosuccinic acid. ‘ 
5458 | ——, ——,, diethyl ester.....| ethyl isosuccinate........... CH3CH- 174.19 
(COOC2Hs)2 
5459 | ——,——, dimethyl ester...} dimethyl methylpropane- CHsCH(COOCHs):| 146.14 
dioate*; methy! isosuccinate 
5459M| ——, oxo-. See Mesozalic acid. 
5460 | ——, propyl-.......... propylpropanedioic acid*;1, | CsH;CH(COOH): | 146.14 
1-butanedicarboxylic acid* 
5461 ——,——_, diethyl testers: Fal! sins Seas bergen ws bee abe eeu C3H7CH- 202.25 
(COOC2Hs)2 
5462 Malonic anhydride (so-|called). See Carbon suboride. 
5463 Malonic diamide. See Malonamide. 
5464 Malonic dinitrile. See Malononitrile. 
5465 Malonic ester, anilino-|. See Malonic acid, anilino-, eth|yl ester. 
5466 | ——, ethyl-. See Malonic acid, ethyl-, diethy\I ester. 
5467 Malonic mononitrile. | See Acetic acid, cyano-. 
5468 ——.,, methyl.-. See Propionic acid, a-cyano-. 
5469 Malononitrile......... propanedinitrile*; ‘methyl CH2(CN)e........ 66.06 
ene cyanide; malonic dini- 
trile 
5470 | Malourea. See Barbital. 
5471 Maltobiose. See Maltose. 
5472 Maltonic acid. See p-Gluconic acid. 
5473 Maltose.............. malt sugar; maltobiose...... CwH2011-H20....| 360.31 
5474 | Malt sugar. See Maltose. 
5475 Mandelic acid(d/)..... dl-phenylglycolic acid; dl- CsHsCH(OH)- 152.14 
a-hydroxy-a-toluic acid (COOH) 
5476 | ——, gentiobioside. See Amygdalic acid. 
5477 | ——, o-amino-, lactam. | See Ozindole, 3-hydroxy-. 
5478 | ——, p-isopropyl-(z) a apron inbeayielycolic AOE i ae 194.22 
aci 
5479 Mandelonitrile(d/).... beret ssed cyanohy- CsHsCH(OH)CN..| 133.14 
rin 
5480 | ——, gentiobioside. See Amygdalin. 
5481 pv-Mannitol.......... d-mannitersseacgumoctnecnen en CaO 182.17 
2" 
5482 | ——, hexanitrate........... nitromannite........0.-...- CeHs(NOs)6.......| 452.17 
5483 p-Mannoheptitol. See Perseitol. 
5484 D-Mannoheptose Mtr. teen ese CceH7(OH)sCHO...} 210.18 
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ORGANIC COMPOUNDS (Continued) 
a 


No. 


5469 


5470 
5471 
5472 
5473 


5474 
5475 


5476 
5477 
5478 


5479 


5480 
5481 


5482 
5483 
5484 



































Crystalline Solubility i 100 ml of 
form, color Density Melting Boiling a ie mck 
ond Bene g/ml point, “C | point, °C Water | Alcohol | Ether, ete. - 
colrhomb.ier: ise...) . 0.2. 111.5 160 d. Ss. Ss. s. eth., bz. 
chl., et. 
acetate. 
col. liq., 1 004-2 a Ree 21178; v.sl.s. | v.s v. s. eth. 
141802148 om 95-715 
Calb Wlo ale YES) Ae Someneml lasted qth at 242-5; vy. sls. | v.8 v. 8s. eth. 
1306 
CORE ND Ack yaence! wl Roe oe SS, a a eee te v.S v. s. eth., acet. 
COL ig. ple4 25 SiR css cs ll ey eectat ots 240-2; rs v.s v. s. eth. 
160-544 
CP ee IS ee fon sass LO ee crete v.s v.s v. s. eth. 
Colnliqnrers ce. OR OSSES | eapeeterere cic zo : y.sl.s. | v.s v. s. eth. 
113-6 
ool. liq., 1.418.| 0.984 J oo... 211-5 v.sl.s.| v.s v.s. eth. 
col. liq., 1.0192 Bjasele wos 201.4 yv.sl.s. | v.s v. s. eth. 
1.4136918.7 
col. liq. ...... ea A ae 179 y. sl. s. | 0 © eth. 
11) ye a 0 ee | |e 96 d. 45. 60 8. s. eth. chl.; sl. 
s. bz. 
col. liq 0908 & jou allem cerstrareede 221 v. sl.s. | v.s v. s. eth. 
col. cr., 1.04984 Saal 220 13.3 40 20 eth.; 6.7 bz. 
1.41463%4.2 
fine col. need. .| 1.540 102 cody millet saree 10826 vy. sl. s.| i. eth. 
E C. 
col. rhomb. 1.3614; 118.1 d. 1670 53. 616-5 | s. eth. 
bz. ann 
1.300 
TO COC SORIEEH PACER CORE ae 158 go} HOM: Fs) | ree ahO ere Sere thesis. . eae 
yel. oily liq... .| 1.124 -10 (22) d. 170 i. 8. s. eth. 
col. Thomb. 1.489 | 166.1 2958.5 15.68 | 0.064 | i. eth. 
need. 
MOCO 5 Vcr aye 1.604° 112 exp. 120 i. 2,918 2.869 eth. 
MOO sree eee || Aevtersieierc 134—Dsa wheres Hae v.s als. NA meet. -b) 3OAS 


—eGeU0———eV—vKwweeeeeee:”::_Co ee 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 


5485 
5486 
5487 


5514 
5515 
5516 
5517 
5518 
5519 
6520 


5521 
5522 
5523 
5524 
5525 


Name 


p-Mannose........... 


——,, phenylhydrazone...... 


Margaric acid......... 
Margaronitrile........ 


Marsh gas. 
Meconic acid......... 


Meconidine........... 
MeCOnin s.s.ci5.5 jo ieroie s ote 


Melamincpcnies sfowec 


Melampprin. 
Melaniline. 
Melene............... 


Melissic acid.......... 


Melissy1 alcohol. 
Mellitic acid.......... 
, hexahydro-. 
Mellophanic acid..... 








Synonyms 


heptadecanoic acid*; n-hep- 
tadecoic Hest n-heptade- 
cylie acid 

heptadecanenitrile*; cetyl 
cyanide; n-hexadecyl cya- 
nide 

See Methane*. 

3-hydroxy-4-keto-1,4-py- 
ran-2,6-dicarboxylic acid 


2,4,6-triamino-s-triazine; 
cyanurotriamide Susie te 


See Dulcitol. 
See Guanidine, diphenyl-. 


o-hydroxyhydrocinnamic 
acid; o-hydrocoumaric acid 


See Myricyl alcohol. 
benzenehexacarboxylic acid* 


Formula 


CH.OH(CHOH).- 
CHO 

CeHi20sNNHCeHs 

CH3(CH2)1sCOOH 


CH3(CH2)isCN.... 


C;H407:3H20..... 
CoiHosNOg....... 


CHO seeneeee 


CeHoNu.. 
N:C(NH»)N:C- 
| Se ee 


(NH2)N:C(N He) 
RE ae 


CyH»On........ 

HOCsHsCH2CH>- 
COOH 

CsoHs1COOH..... 


Ce(COOH)s....... 


See 1,2,3,4,5,6-Cycloheranehex CG acid*, 


1,2,3, 4-benzenetetracar- 
boxy lic acid* 


i 80) -m-Menthadiene}. See Sylvestrene. 


3-p-Menthadiene, 
i '4(8) -p-Menthadiene. 
1,5-p-Menthadiene. 
1(7) ,2-p-Menthadiene. 
1,8(9)-p-Menthadiene. 


See a-Terpinene. 
See Terpinolene. 
See a-Phellandrene. 
See 6-Phellandrene. 
See Limonene. 


3,6-p-Menthadiene-2,5|-dione. See Thymoquinone. 


6,8(9) -p-Menthadien-2 
p-Menthane 


——,, 1,4-epoxy-. 

——,, 1,8-epoxy-. 
1,8-p-Menthanediol. 
2-p-Menthanol. 
3-p-Menthanol. 
3-p-Menthanone. 
d-Menthene.......... 


1-p-Menthene. 
, 6,8-epoxy-. 





-one. See Carvone. 


4-isopropyl-1-methyleyclo- 
hexane; hexahydro-p-cy- 
mene; terpane; mentho- 
naphthene 

See 1,4-Cineole. 

See Cineole. 

See Terpinol. 

See Carvomenthol. 

See Menthol. 

See Menthone. 

d-3-p-menthene; d-4-iso- 
propy]-1-methyl-3-cyclo- 
hexene 

See Carvomenthene. 

See dl-Pinol. 


1-1 it -Menthene- 6,8-dijol. See Pinol, hydrate. 


1-p-Menthen-8- ol. 
8(9)-p-Menthen-?2-ol. 


See a-Terpineol. 
See Carveol, dihydro-. 
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CeH2(COOH)s.. 


Cae CH 
2 


Mol. 
Wt. 





180.16 
270.28 
270.45 


251.45 


254.15 


353 .40 
194.18 


235.22 
126.13 


420.79 
342.30 
166.17 
466.81 


342.17 
254.15 


140.26 


ORGANIC COMPOUNDS (Continued) 











Crystalline ; 
form, color Density Melting Boiling 
No. as of g/ml point, °C | point, °C 
refraction 
5485 col. rhomb. 1.539 532° MOO Yet. 
pr. f. al. 
5486 | nearly col..... Ree pcicews, || LOO=S) Meee tse a xt 
5487 | col. pl........ 0.8578 } 60.66 227100 
: (58-9) 
5488 | col.cr........ 1.4448-> | 3435.61 ate. 
5489 
5490 | rhomb. tab....|°........- -3H.0, 100} d. 
DAG IME Ay Cle AMOE ss, asl eatisls cles BS oe ERE on 
5499'eH! icolvneed Seees 6 |) Felines 101 155 subl 
54030 1 lorepowd sssees|) eves elses G A ea ch tcoch tts 
5494 | monocl. pr., 1.573250 <250 subl. 
1.490, 1.743, 
1.872 
5495 
5496 
5497 COL Sere sieves eichees 0.890 63 380 
5498 
HAQSM | lor. s sists safer tess cce bo ee ah ea eee 
BAGONG Mors fe Wojcesies[asite bien 3 Balas roan 
5500 eg foe suaece.a stareie 9179-24. 4) eee 
n - Te 
5501 
5502 | col. need. f. al.| ......... 286 d 
5503 
BHOLL ACT del Wetiaiosid latices ei 238 die, ita seas 
5505 
5506 
5507 
5508 
5509 
5510 
5511 
5512 a 
5513 col, liq., 1:437-10:7938— |) eso. 8 169-70 
MY (164-7) 
5514 
5515 
5516 
5517 
5518 
5519 
5520 col. liq., Os 8073.0 Mel eter sisvale 168 
1.4481370.4 
5521 
5522 
5523 
5524 
5525 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 





Water | Alcohol Ether, etc. 
24817 vy. sl. s. | i. eth. 
1 pris it ge! S86). Boe 
i. 25.2% | v.s. eth 
i. sl. s. sl. s. eth. 
25100 sl. s sl. s. eth.; v. sl. 
j s. chl. 
1) Theos ots Sap aaegaee aos 
0.14 ¢.;] s. s. eth., bz., 
4.5h chl., amyl al 
i. sl. s. s. KOH 
sl. s y. sl. s.| i. eth. 
i 3.6% y. sl. s. eth. 
bz. 
Panne apie args eros 
i sl. s. c.,| v. sl. s. eth. 
s. h. 

v.58. 8. s. H2S04 
a heretic eect eee 
i. v.8. v. s. eth. 
Ee s. s. eth., bz. 


PHYSICAL CONSTANTS OF 





5545 
5546 
5547 
5548 


5549 


5550 
5551 


5552 
5553 
5554 
5555 
5556 
5557 
5558 


5559 





3-p-Menthen-2-one. 

8(9)-p-Menthen-2-one. 
4(8)-p-Menthen-3-one. 
I-Menthol 


——, a-methoxyisobutyrate. 
Menthonaphthene. 
I-Menthone........... 
Merchurochrome 220 
soluble 
Mercury, diethyl-*.... 
——,, di-2-furyl-....... 
——,, diisobutyl-...... 
——, dimethyl-*...... 
——., di-1-naphthyl-* 
——, diphenyl-*...... 
——,, dipropyl-*....... 
——,, di-o-tolyl-....... 
——,, di-p-tolyl-....... 
Mercury chloride, n- 
butyl- 
—,, ethyl-*.......... 


——.,, methyl-*........ 


—., phenyl-*........ 
——,, p-tolyl-......... 
Mercury mercaptide.. . 
Mesaconic acid....... 


Mescaline............ 


Mesidine soci ess... a6 
Mesitol jo snnetes oc5< 


Mesitylene............ 
——., 2,4-dihydroxy-. 
——,, 2,4-dinitro-...... 
——,, hexahydro-. 


——,, 2?-hydroxy-. 
——, 2-nitro-......... 





Mol. 
Synonyms Formula Wt. 

See Carvenone. 

See Carvone, dihydro-. 

See Pulegone. 

1-3-p-menthanol; [-hexahy- CiHiOH........ 156.26 
drothymol 

See Isobutyric acid a-methory-,| 3-p-menthyl ester. 

See p-Menthane. 

1-3-p-menthanone........... CioHisO0.........- 154.25 

dibromohydroxymercuri- CoHsBroHgNas- 804.75 
fluorescein disodium salt Os-:3H20 

rites diethyl; mercury Hg(Ce2Hs)e........| 258.73 
ethy. 

2,2'-mercuridifuran.......... CsH30-Hg-C4Hs0 | 334.74 
SE Oe Renee rere [(CH3)2CHCH2]2Hg] 314.84 

mercury methyl............ Hg(CHa)e......-. 230.68 

mercury di-a-naphthyl...... Hg(CioH7)2....... 454.92 

mercury diphenyl; mercury (CeHs)eHg........ 354.81 
phenyl 

SEE: SE ee eee Ce See (CHsCH2CH2)sH¢g | 286.78 

Sn Aha ee eee (CH3C6H4)oHg. ...| 382.86 
eta: bes eee oe aaa oe Hg(CeHsCHs)o....| 382.86 

n-butylmercuric chloride. . .. . n-CsHoHeCl...... 293.18 

ethylmercuric chloride....... CoHsHgCl........ 265.13 
A Ph paper ace Eee CHsHgCl.........| 251.10 

chloromercuribenzene....... CoHsHgCl ccs 313.17 

p-chloromercuritoluene...... CH3CsHiHgCl....| 327.19 

eer Ba Beene ss .00c-,- | ele(SCeHs)s) sa. aat een 

methylfumaric acid......... HOOC(CHs)- 130.10 

C:CHCOOH 

Mmekealing Ss 3 se eee CuHivNO3....... 211.26 

2,4,6-trimethylaniline........ (CH3)3CeH2NH>...| 135.20 

2,4,6-trimethylphenol; 2- (CH3)sCeH20H....| 136.19 
hydroxymesitylene 

1,3,5-trimethylbenzene; (CH3)sCeHs.......} 120.19 
sym-trimethylbenzene 

——,, a-bromoisobutyr|yl-. See Isobutyrophenone, a-b|romo-2,4,6-trimethyl|-. 
Mesorcinol. } 

1,3,5-trimethyl-2,4-dinitro- (NOz)2CeH(CHs)s | 210.19 
benzene 

See Cyclohezane, 1,3,5-trimethy|L-. 

See Mesitol. 

1,3,5-trimethyl-2-nitroben- (CH3)sCeH2NOz...| 165.19 
zene 

Balas: cue ees Oo em ocicse BrsCe(CH3)3......| 356.91 


——,, 2,4,6-tribromo-.. 


————— 
*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 





No. 





5526 
5527 
5528 
5529 


5530 
5531 
5532 
5533 
5534 
5535 
5536 
5537 
5538 
5539 
5540 
5541 
5542 
* 5542M 
5543 


5544 





























Crystalline : ; vd Solubility in grams per 100 ml of | 
form, color Density Melting Boiling , een ES a 
and nee f g/ml point, “C | point, “C Water | Alcohol Ether, ete. 
col. trim. ; liq., 0.89072 35.5; 42.5 | 215 0.04¢. | v.s. v. s. eth.; s. 
1.46022;solid, ty chl., pet. eth., 
1.497, 1.476 glac. ac. a. 
olaliquen.cs:,: 0.896 -6.6 207 sl. s. ~o 93 eth., CSe+ 
Z 
RPGC GET SCr 5. « | sere ores cna led te ctaacciovsron lyase ose s. 0.015 | i. eth., chi. 
1.539907-2....| 2.46602 | ......... 159; 5716 1 sl. s. s. eth. 
Golncr.t. We | |Meat crear 114 1567 ae rie ctssaicwe | Hels sfecassstste lai srato 
acet. acet. 
COMP eevee 1.835% volat. 100 | 205-7 Wer 8le 89 ||) Ss s. eth. 
oal lig. 2.95412)... see 95 i. 8. s. eth., lgr 
leaf. f. Daerrenc 1.944 243 d. 1 sls. bh. | sl. s. aa 8 
chl., CS2 
rhomb. need.. .| 2.318 121.8 ‘ase , ib sl. s. bh ef s. Auris 
>306 Z., Chl, 2 
col. mobile liq.| 2.124% | ........5 189-91 i, 8. v. s. eth. 
Buried. ze sna)| error iee et 107 Dy (Ca a Ba ese ee a A eee s. h. bz. 
col. need. f. bz.| ......... 235-9 d. i. sl. s iets s. C8a, 
. bz. 
‘dD raha ais-s 12 7a) |) Cee ese i. sl.s.¢. | s. eth. 
irid. leaf. 
silv. irid. leaf..| 3.5 192 .Distiine | ies sedtas-.e7t i. sl. s. a s. eth. 
v.38. 
wh. Seadie. 4.063 170 volat:.100:.|) 3:2... |emanseretiageudet cece 
agreeable 
odor 
wh pony Ene Aap 5 PP irae ee Aa er sl.s. h. | sl. s. eth., bz. 
eaf. pyr. 
rhomb. silky | ......... 238 An mmmmmlibadtarttts i. sl.s.h.| i. eth.; sl. s. 
tab. bz., chl., acet., 
pyr. 
heals fale Foe EF.,. bes, sis 6 d. v.sl.s.| 5.29h. | 6.7% eth. 
col. need. f. 1.466 202-4 250 d. 2.718, 24,1417) s. eth.; v. sl. s. 
w. or al 118! | 90% bz., ee C82, 
pet. eth. . 
COL MALOU 1a |M pes ke n.oress, || hdrsreiere: suse 18012 8. 8. mee s. chl., 
P Ze 
lig) 4eahees eds 2 0.963 <-15 BOO) | WR) | Seo kcarnceelll Eabaacteenl, Ais cles gem steece 
Meed's: gern ks Meats 2 hee ais 69 (72) 220 y. sl.s. | v.38. vy. s. eth 
thomb., cal. 0.8634°2 | -52.7 164.6 i 8. s. eth. 
iq., 1.496 
THOMDs £7) s.|' vane peel 86 wb beearhl ante «times: i. 83s rug leek cer Pee oho ees 
Fhomb. pr. fale] fees seers 44 255 ea | | advaxs M9 8-7 Liesl bitrarsvowses ohh BE 
tricl.need.f.al. |......... 224 serval videsaeshtec - i s. bz. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 


5560 
5561 
5562 
5563 


5564 
5565 


5566 
5567 
5568 
5569 
5570 
5572 
5573 


5574 
5575 


5576 


5577 


5578 
5579 
5579M 
5580 


5580D 
5580G 
5580K 
5580N 
5580R 
5580U 
5581 

5582 


5583 
5584 


5585 
5586 
5587 
5588 
5589 


Name 


Synonyms 





Mesitylene, 2,4,6-tri- 
MICFO=2 04 Ss Se 

Mesitylene-eso-carbox 

Mesitylenic acid...... 


Mesityl oxide......... 


Mesocystine. 
Mesorcinol 2.6.6 08655 ds 


Mesotartaric acid. 

Mesoxalic acid........ 
——,, diethyl ester.......... 
——,, diethyl ester hydrate... 
Metaacetaldehyde. 

Metacrolein 
Metadiazine. 


Metaformaldehyde. 
Metaldehyde.......... 


Metanilic acid. ....... 


Metastyrene.......... 
Metathiazole. 
Methacetin. 


Methacrolein. 
Methacrylic acid...... 


——,, ethyl ester... ........ 
——,, isobutyl ester......... 
——, isopropyl ester........ 
——, methyl ester.......... 
——, propyl ester.......... 


Methanal*. 
Methanamide*. 





ylic acid. See 8-Isodurylic a 


3,5-dimethylbenzoic acid; 
3,5-xylic acid; sym-m- 
xylic acid 

4-methyl-3-penten-2-one*; 
isopropylideneacetone 

See Cystine, meso-. 

2,\4,6-trimethylresorcinol; 
2,4-dihydroxymesitylene 

See i-Tartaric acid. 
dihydroxy- or oxopropane- 
dioie acid*; dihydroxy- 
or ketomalonie acid 

diethyl oxopropanedioate*; 
ethyl ketomalonate; ethyl 
mesoxalate 

diethyl dihydroxypropane- 
dioate*; ethyl dihydroxy- 
malonate 

See Metaldehyde. 


See Pyrimidine. 
See Polyorymethylene. 
metaacetaldehyde........... 


m-aminobenzenesulfonic 
acid; m-anilinesulfonic 
acid 


See Thiazole. 

See p-Acetaniside. 

See Acrolein, a-methyl-. 

2-methylpropenoic acid*; 
a-methylacrylic acid 

n-butyl methacrylate........ 

ethyl methacrylate.......... 

isobutyl methacrylate. ...... 

isopropyl methacrylate. ..... 

methy! methacrylate. ....... 

propyl methacrylate......... 


See Formaldehyde. 
See Formamide. 


Methanamidine, amin/o-*. See Guanidine. 


Methane*toi-2e.-ccsss 


——., acetylbenzoyl-. 
——, amino-. 


marsh gas; methyl hydride. . .” 


See Acetone, benzoyl-. 
See Methylamine*. 


Mol. 
Formula Wt. 
(NOz)3Cs(CHs)s...} 255.19 


ct 


d. 
(CHs)2CsHsCOOH | 150.17 





(CH3)2C:CH- 98.14 
COCH3 

(CHs3)sCsH(OH)s. .| 152.19 

(HO)2C(COOH): 136.06 

or OC(COOH): (118.05) 

CO(COOC2Hs)2...| 174.15 

(HO)2C- 192.17 
(COOC2Hs)s 

(CsH,0)3......... 168.19 

(C2H.O) 22S a (44 

-05)4-6 

NH2CeHsSOsH- 200.21 
13H20 

(CaHs).g.. 0.60: see (104- 

14), 

CH2:C(CHs}- 86.09 
COOH 

CH2:C(CHs)- 142.19 
COOCsH9 

CH2:C(CHs3)- 114.14 
COOC:Hs 

CH2:C(CHs)COO- | 142.19 
CH2CH(CHs)2 

CHe:C(CHs)- 128.17 
COOCH(CHs)2 

CH2:C(CHs)- 100.11 
COOCHs3 

CH2:C(CHs)- 128.17 
COOC3H; 

CH eae 16.04 


——, 4-amino-4’,4’’-bijsdimethylaminotriphen|yl-. See ps-Leucanil|ine, 


——, aminodiphenyl-. 


See Aniline, benzyl-. 


——, a-aminodipheny/|I-. See Benzohydrylamine. 





*Name approved by the International Union of Chemistry. 


936 
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No. 
5560 
5561 
5562 
5563 


5564 
5565 


5566 
5567 


5568 


5569 


5570 
5572 


5573 
5574 
5575 


5576 


5585 
5586 
5587 
5588 
5589 











For explanations and abbreviations see beginning of table. 


937 














Crystalline Solubility i 100 ml of 
ae oF oe ees Boiling set lac i oh sein 
Seeraeton ¢/m point, point, °C Water | Alcohol Ether, etc. 
tricl.need. f.al. }.......-- 230-2 expr 415194 acer a 1. C.5 sl. s. h.eth., 
sl.s.h.} acet. 
mmonoclsi alse |e ae sel 166 subl. v.sl.s. | v. 5. vy. s. eth. 
col. oily liq, -| 0.8539 | -59 128.7 3.0 oo oo eth. 
1.44616 (181.4) 
leakteensnretetoh | aearsislee 150 275.5 sl.s.c. | Vv. 8 v. s. eth. 
col. ee ee eee OAT] ais Cael Ieee Aise v.s 8. s. eth, 
need. 
It. yoloern. 1 195° ca.—30 ca.-220; Sonchaiess Ss. s. eth. 
iL 152 
1.4186515.6 a 
COL. plot. DZ--calmsee “oes 57 ca. 200 eemen Pataca |) Arete) gue 
Hives Won eesas «| coaacuope 46 170 s sl. s.| 8. s. eth. 
col. sone ae Be alahetcteeres fieaot subl. 112-5) i. 1,87¢ 0.535 eth. 
or pr. f. a sea! 
ie 530, 1. 430 tube) 
need (anb. Oe od luce OIC ate ere I. 0.672 | 2.92125) y. sl. s. eth. 
tricl. pr. 
vitreous...... 1.054'5 Leakage 9) Macnee eae O i. i. v. sl. s. eth. 
col. pr 1.015 | 16 163 . 2 « eth. 
1.43143 
col. lig. 0.805 [Poe te i: 163 i. 20 o eth. 
1.425! 
col. liq., 0.907> | oes 117 y.sl.s.| @ eth. 
1.41470 
col. lig, 0. sr pwns 59 155 i. 2 ~ eth. 
1.418? 
col. liq., 0.890- SCH ROaS 127 rb, C) co eth. 
1.41224 
col. ha. 0.936% ca.—50 100 y.sl.s. | © o eth. 
1.413 
eal. lig. | 0. 022! eis 2 141 i. 2 ~ eth. 
1.4201 i 
Col, gas. ....35 0.4157164; | -184 -161.5 920 cm | 60 cm* | 917° cm’ eth. 
0.7168°g/1 
N,N,N’,N’, tetra|methyl-. 


PHYSICAL CONSTANTS OF 





Synonyms 





No. Name 

5590 Methane, aminotriphe 

5591 ——, amyldimethyi-. 

5592 ——, amylethylmethy! 

5593 ——., benzoyltriphenyl 

5594 | ——, benzyltriphenyl-. 

5595 | ——, 4,4’-bisdimethyl 

5596 | ——, bis(2,4-dinitro- 
phenyl) - 

5597 ——, bromo-*. 

5598 ——., bromotrichloro-* 

5599 —., butylethylmethy 

5600 ——, sec-butylethylm 

5601 ——.,, tert-butyltrimet 

5602 ——,, isobutyltrimethy 

5603 ——., chloro-*. 

5604 ——,, chloro(chloromet 

5604M| ——, chlorodifluoro-* 

5605 ——,, chloroethyimeth 

5606 | ——, chloromethoxy-*. 

5606M| ——,, chlorotrifluoro-* 

5607 | ——, chlorotrimethyl- 

5608 | ——, chlorotriphenyl- 

5609 | ——, cyclohexyl-. 

5610 | ——, 4,4’-diaminodiph 

5611 | ——, p,p’-diaminotri- 
phenyl- 

5613 | ——, diazo-*.......... 

5614 | ——, dibenzoyl-....... 

5615 | ——, dibromo-*. 

5616 | ——, dichloro-*. 

5617 | ——, dichlorodi- 
fluoro-* 

5618 | ——, dichlorodimethyl 

5619 | ——, dichlorofluoro-* 

5620 ——,, diethoxy-........ 

5621 | ——, diethyldimethyl- 

5622 | ——, diethylisopropyl- 

5623 ——,, diethylmethy]l-. 

5624 | ——, diethylpropyl-. 

5624M| ——,, difluoro-*. 

5625 | ——, 4,4’-dihydroxy- 
diphenyl- 

5626 | ——, diisobutyl-. 

5627 ——.,, diisopropyl-. 

5628 | ——, dimethoxy-*..... 

5629 | ——, dimethyl-. 

5630 ——,, dimethylene. 

5631 ——., dimethylpropyl-. 

5632 | ——, di-l-naphthyl.-... 

5633 | ——, di-2-naphthyl-.. 

5634 | ——, dinitro-*........ 








nyl-. See Aniline, benzohydry 
See Heptane, 2-methyl-*. 

-. See Octane, 3-methyl-*. 

-. See B-Benzopinacolin, 
See Ethane, 1,1,1,2-tetraphenyl 

aminotriphenyl-. See Ani 
2,2’4,4’-tetranitroditan...... 


See Methyl bromide. 
1. See Heptane, 3-methyl-*. 
ethyl-. See Hexane, 3,4-dimet 
hyl-. See Butane, 2,2\3,3-tetra 
1-. See Pentane, 2,2,4-trimethyl 

See Methyl chloride. 
hoxy)-*. See Ether, bischloro 
yl-. See sec-Butyl chloride. 

See Ether, chloromethyl methyl. 


See Cyclohexane, methyl-. 


enyl-. See Aniline, p,p’-methy|I 


p,p’-benzaldianiline; 4,4’- 
diaminotritan 
azimethylene............... 


1,3-dipheny]-1,3-propane- 
dione 

See Methylene bromide. 

See Methylene chloride. 

difluorodichloromethane*. .. . 


-. See Propane, 2,2-dichloro-*. 


formaldehyde diethylacetal; 
methylene diethyl ether; 
diethyl formal; ethylal 
- See Pentane, 3,3-dimethyl-*. 
-See Pentane, 3-ethyl-2-methyl- 
See Pentane, 3-methyl-*. 
See Hezane, 3-ethyl-*. 
See Methylene fluoride. 
p,p’-methylenediphenol. ..... 


See Heptane, 2,6-dimethyl-*. 

See Pentane, 2,4-dimethyl-*. 

formaldehyde dimethyl- 
acetal; methylene dimethyl 
ether; formal; methylal 

See Propane*. 

See Propadiene.* 

See Pentane, 2-methyl-*. 
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Mol. 


Formula Wt. 





ye 


line, p,p’-benzylidene|bis-N, 


[(NOz)2CeHs]oCHe | 348.23 
CBrCls ne. eee 198.30 
hyl-*. 
methyl-*. 
methyl. 
CHCIPS >. eee 86.48 
CLE Soin gears ae 104.47 
(CeHs)sCCl....... 278.77 
lenedi-. 
CeHsCH- 274.35 
(CsHaN Ho)2 
SNS. £5 kee ges 42.04 
(CsHsCO)2CHe. . 224.25 
CCbis 6 -c-eeeees 120.92 
CHC nae scree 102.93 
CH2(OC2Hs)2..... 104.15 


* 


HOCsHiCH2CeH:- | 200.23 
OH 


CH2(OCHs)s...... 76.09 
(CioH7)2CHe. .... . 268 .34 
(CioH7)2CHe...... 268.34 
CH2(NOs)2....... 106.04 


ORGANIC COMPOUNDS (Continued) 









































Crystalline lubility in grams pe i 
form, color Density Melting Boiling Ee ee pe ales 
Nez) sad tederet™ | e/ml | pointe) point “C | Water [Alcohol | Ether, ote. 
5590 
5591 
5592 
5593 
559 
5595 |N-dimethyl-. 
BOG MIEV CL. Dis ts WMmed| AP srste ctsraee 172 ey ek eee. Wh heresy eye i. i. eth.; s. alk.; 
glac. ac. a. sl. s. bz. 
5597 : 
5598 col. liq., 1.5300} 1.95915 -21 104.07 i c) co eth. 
5599 
5600 
5601 
5602 
5603 
5604 
5604M| col. gas....... 3.870 -146 -40.8 FP Sela cscs Sees | ME RERSTS GO rk uc 
5605 
5606 
SOOGMIP COL. gases ces. cil’ ce ds-on se -181 =S0 ob, Qi PSRe EEF RARE ted ttre co's at oeele ie 
5607 
G08 alt:col.ineed:.. «<5 4]! aa.as0cone 112 (106-9)} 310 ey J. s. sl. s. eth.; v. s. 
C82, bz. 
5609 
5610 
56i1 ||) col. or. f. eth. Mee ele TSOASS=7) |" eee a= v.sl.s. | v.s. v. s. eth.; s. 
: chl., lgr. 
_ 5613 | yel. pois.gas | ......... -145 -23; exp. d. s s. eth. 
at ord. temp. 200 
G14 maETAOMD eae ce: s.a|| ere sar 72-3; 78 219-2118 y.sl.s. | 4.43195] y. te eth.; s. 
chl. 
5615 
5616 
5617 | col. gas....... 1.486730 -160 -28 i 8. s. eth. 
5618 
5619 | col. liq. or gas.| 1.421° -127 8.9 i s. s. eth. 
‘BG20! Mba dace cme. s 0.834655 | -66.5 89 ei Re ene ors | doSadodsgCnee 
5621 
5622 
5623 
5624 
5624M 
5625 | leaf. or need. | ......... 158 Sublets Wil leas ore Bi s. eth., alk., 
h. w. chl.; 1. CS2 
5626 
5627 
5628 | col. liq., 0.8560 -104.8 44 V. 8. ~ co eth. 
1.35344 
5629 
5630 
5631 
5632, al tsmepre taal..t|) eeatee > ols 109 (107-8)] 27014; dist. | 0.88, | ...... s. eth., chl., bz. 
>360 6.67% 
5633 | need. f.al.or | ......... G3) sey (IER Rese s i Vv. 8. s. bz. 
eth. 
5634 | yel. unst. oil...) ......... liq. at-15 | 100 exp. s 8. s. eth. 


mT 


For explanations and abbreviations see beginning of table. 
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No. 


5635 


5636 
5638 


5657H 


5658 
5659 


5660 
5661 


5662 
5663 
5664 
5665 


5666 
5667 


5668 
5669 
5670 
5670M 
5671 
5672 
5673 
5674 
5675 


ao 
D 
Hr 
aI 
=<} 


5676 


5677 
5678 





Name 


Methane, diphenyl-. . 


——, — , o-carboxylic acid. 

, diphenylene-. 

——.,, diphenyl-m- 
tolyl- 





——, diphenyl-p- 
tolyl- 
——,, dipropoxy-*..... 





ethyldimethyl-. 
p-ethyldiphenyl-. 
ethyldipropyl-. 
ethylisobutyl-. 
ethylisobutylmet 
ethylisopropylme 
ethylmethylprop 
ethyltrimethyl-. 
fluoro-*. 
p-hydroxydiphen 
iodo-*. 
isopropyldimeth 
isopropylmethyl 
isopropyltrimeth 
methoxy-*. 
methyldipropyl-. 
methyldithio-*, 
methylsulfinyl-*. 
methylsulfonyl-* 
methylthio-*, 
1-naphthyl- 
phenyl- 
2-naphthyl- 
phenyl- 
nitro-* 





’ 





weww ww 


HAA 


ww evvue ws 





| 


oe eM Ow 


. 


Oxo-. 

a-oxodiphenyl-. 

phenyl-. 

phenyldi-p- 
tolyl- 

——., phenyl-m-tolyl- 

——,, phenyl-p-tolyl-.. 


ee 


. 


, tetrabromo-*, 

, tetrachloro-*. 

, tetraethoxy-*. 

, tetrafluoro-*. 

, tetraiodo-*, 

——,, tetramethyl-. 
——, p,p’-tetramethyl 
——,, p-tetramethyldi 
——,, tetranitro-* 


BRE 





, tetraphenyl-..... 


——,, tetrapropoxy-. 
——,, triaminotriphen 





PHYSICAL CONSTANTS OF 


Synonyms 





Mol. 
Wt. 


Formula 





benzylbenzene; ditan........ 


See Benzoic acid, o-benzyl-. 
See Fluorene. 
8-methyltritans.... se... s 


4-methyltritan............. 


formaldehyde dipropy] ace- 
tal; methylene dipropyl 
ether 

See Butane, 2-methyl-*. 

See Benzene, 1-benzyl-4-ethyl-. 

See Heptane, 4-ethyl-*. 

See Hezane, 2-methyl-*. 


(CeHs)2CHe....... 168.23 


CH3CsHiCH- 
(CeHs)2 


258.35 





CH3C6HsCH- 
(CeHs)2 
CH2(OCsH7)2..... 


258.35 


hyl-. See Hezane, 2,4-dimethyl|-*. 
thyl-. See Pentane, 2,3-dimeth|yl-*. 


yl-. See Hexane, 3-methyl-*. 
See Butane, 2,2-dimethyl-*. 
See Methyl fluoride. 

yl-. See Phenol, p-benzyl-. 
See Methyl iodide. 


yl-. See Butane, 2,3-dimethyl-*|. 
propyl-. See Hezane, 2,3-dim|ethyl-*. 
yl-. See Butane, 2,2,3-trimethy|l-*. 


See Methyl ether. 
See Heptane, 4-methyl-*. 
See Methyl disulfide. 
See Methyl sulfoxide. 
« See Methyl sulfone. 
See Methyl sulfide. 
1-benzylnaphthalene........ 


2-benzylnaphthalene........ 


See Formaldehyde. 

See Benzophenone. 

See Toluene. 
4,4’-dimethyltritan.......... 


m-benzyltoluene............ 
p-benzyltoluene............. 


See Carbon tetrabromide. 

See Carbon tetrachloride. 

See Orthocarbonic acid, tetraeth 

See Carbon tetrafluoride. 

See Carbon tetraiodide. 

See Propane, 2,2-dimethyl-*. 
diaminodiphenyl-. See An 
aminotriphenyl-. See Ani 


See Orthocarbonic acid, tetrapro 
yl-. See Leucaniline. 
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CioH7CH2CeHs... . 
CioH;CH2CeHs... . 
CHsNOzneweeee 


CeHsCH- 
(CeH4CH3)2 

CeHsCH2CeHsCHs 

CeHsCH2CeHiCHs 


272.37 


182.25 
182.25 


yl ester. 


iline, p,p'-methyleneb|is [N,N- 
line, p,p'-benzylidene|bis-N,N- 


C(NOz)4........-. 196.04 
(@eHs)4Oia a trent 320.41 
pyl ester. 





ORGANIC COMPOUNDS (Cortinued) 





- 5656 
5657 
5657H 
5657R 
5658 
5659 


5660 
5661 


5662 
5663 
5664 
5665 


5666 
5667 


5668 
5669 
5670 
5670M 
5671 
5672 
5673 
5674 
5675 


5676 


5677 
5678 





Crystalline 
form, color 
and index of 
refraction 


col. rhomb. 
need., 
1.578841" 


monocl. leaf. 
teal’ 

monocl. pr. 
f. al. 

col. liq., 
1.381820 


dimethyl-. 
dimethyl-. 


col. liq., , 
1.43976 aa 


col. rhomb. 
bz. 


Density 
g/mol 


1.000375 
4 


1.165° 

1.176 
20 

1,130 


0.99717.5 
0.99517.5 





Melting Boiling 

point, °C | point, °C Water 

26-7 261-2 i. 
(264.7) 

62 54708 epee 

71 360 i 

Spa davel rerage 137-40 rc 

59 SOO 0% | || seen 

35-5 350 i 

frz. -29 101 9-10 ce. 

Ging opemalietiese nes tl sees 

Eka bostaotate, 275147 ee NA 

-30 285-6. FAI) tactane 
(279-80) 

13 125.7 i 

285 431 re 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 


Alcohol Ether, etc. 

8. s. eth., chi. 

sl. s v. s. eth. s. 
bz., chl., ac. 
a., Igr. 

s. y. s. eth., bz, 
ac. a.; s. lgr. 


1.265 | 35.7 c¢. eth; s. 
2.6278 | bz., CSe, chi. 
2.315 vy. s. bz. 
sas s. eth., alk. 
s. vy. s. eth., CS2, 
bz., chl. 
s. s. eth. 
s. s. eth.; v.s. chl. 
Ss s. eth. 
i. i. eth., ler, ac. 
acsiss “h. bz. 





PHYSICAL CONSTANTS OF 


i EE 















































Mol. 
No. Name Synonyms Formula Wt. 
5679 Methane, tribenzoyl=2| i220). o-cecens se cee te gees (CsHsCO)sCH....| 328.35 
5680 —,, tribromo-*. See Bromoform. 
5681 ——, tribromonitro-*. | See Bromopicrin. 
5682 ——,, trichloro-*. See Chloroform. 
5683 s trichlorofluoro=*9l)00 0 as n<s - een ne CORE 4A See 137.38 
5684 , trichloronitro-*. | See Chloropicrin. 
5685 , triethoxy-*. See Orthoformic acid, triethyl es\ter. 
5686 , triethyl-. See Pentane, 3-ethyl-*. 
5687 | ——, triethylmethyl-. | See Pentane, 3-ethyl-3-methyl-*}. 
5688 | ——, trifluoro-*. See Fluoroform. 
5689 ——,, triiodo-*. See Iodoform. 
5690 | ——, triisopropoxy-. See Orthoformic acid, triisopro|pyl ester. 
5691 , trimethoxy-. See Orthoformic acid, trimethyl |ester. 
5692 ——,, trimethyl-. See Isobutane. 
5693 | ——, trimethylpropyl-|. See Pentane, 2,2-dimethyl-*. 
5694 ——.,, trinitro-*. See Nitroform. 
5695 | ——, ps-trinitrotriphe|/nyl-. See Methane, tris(p-nitro| phenyl)-. 
5696 | ——, triphenoxy-. See Orthoformic acid, triphenyl |ester. 
5697 || ——=, triphenyle: 50 2) 5... ews eee noes se (CeHs)sCH....... 244.32 
5698 | ——,——,o-carboxylic acid. | See Benzoic acid, o-benzohydry|l-. 
5699 | ——, tripropoxy-. See Orthoformic acid, tripropyl| ester. 
5699H , tris(hydroxymet|hyl)amino-. See 1,3-Propa|nediol, 2-amino-2-hy|drozy- 
5699M| ——, tris(hydroxymet|hyl)nitro-. See 1,3-Propaned|iol, 2-hydrorymethyl-2|-nitro-*. 
5700 —, laa ie ps-trinitrotriphenylmethane. .| (NO2CsH4)sCH.. ..| 379.32 
pheny!)- 
5701 Methanearsonic acid. .| methylarsinicacid........... CH3As0(OH)s....} 139.96 
5702 | Methaneazobenzene. | See Benzeneazomethane. 
5703 Methanecarbothiolic a|cid. See Acetic acid, thiol-. 
5704 Methanedicarboxylic a|cid. See Malonic acid. 
5705 Methanediol™*, esters. See ‘‘methylene diester” under] the different acids. 
5706 , 2-furyl-, diacetate. | See Furfural, diacetate. 
5707 | Methanedisulfonic aci/d*. See Methionic acid. 
5708 Methane oxide, diphen|yl-. See Xanthene. 
5709 beret opes onan methylphosphinic acid....... CH3PO(OH)2..... 96.03 
ac 
5710 | Methanesiliconic acid.) silicoacetic acid............. CHsSi0OH....... 76.10 
5711 | Methanestannonic methylstannonic acid; CH3SnOOH...... 166.74 
acid methylstannic acid 
5712 | Methanesulfonic acid*| methylsulfonic acid......... CHsSO3ELa.. fo <ee 96.10 
B713. “| Methanesulfonylit |p ea eee oc cece CH3S0.Cl.......- 114.55 
chloride* 
5714 | Methanethial*. See Formaldehyde, thio-. 
5715 Methanethiol*........ methyl mercaptan.........- CH SH 2 eke 48.10 
5716 , 2-furyl-. See Furfuryl mercaptan. 
5717 Methanethiolic acid, a|mino-*, ethyl ester. See Carb|amic acid, thiol-, ethy|l ester. 
5718 Methanoic acid*. See Formic acid. 
5719 Methanol*............ methyl alcohol; carbinol; CH30B.ceeeee 32.04 
wood alcohol 
5720 | Methenamine. See Hexamethylenetetramine. 
5721 | Methenyl amidoxime. | See Formamide, oxime. 
5722 | Methionic acid........ methanedisulfonic acid*; CH2(SOsH)2...... 176.16 


methylenedisulfonic acid 
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ORGANIC COMPOUNDS (Continued) 





No. 


5695 
5696 
5697 


5698 
5699 


Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 


Boiling 
point, °C 


Water 


Alcohol 


Solubility in grams per 100 ml of 


Ether, etc. 





need. f. al..... 


col. rhomb. 


eaf., 
1.583999 


5699H | methyl-. 


5699M 


5700 


-5701. 


5702 
5703 
5704 
5705 


BGs Dancer 


monocl. leaf. 
f. al. 





col. liq., 
1.3311814.50 











1.49417.2 


0.8599 
4 


0.796095; 
0.7928-* 


(0.7917=>) 








subl. 


it 


359.2 


212.5 (207) 


161 





160 


0263/5281? 


-97.8 64.65 














v. sl. s. 


sl. s. ¢., 
Vas: hi: 








v. sl. s. eth.; sl. 
s.acet.;s. CSe 


s. eth. 


v. s. eth; s. 
bz., chl. 


vy. sl. s. eth, 
bz., glac:ac.a. 


s. eth., cone. 
KOH 

Ss] "ae alk.S* ye 
org. solv. 


v. s. eth. 
s. eth. 


vy. s. eth. 


© eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 








No. Name Synonyms 

5723 di-Methionine........ dl-a-amino-y-methylmer- 
captobutyric acid; dl-2- 
amino-4-methylthiobuta- 
noic acid* 

5724 T-Methionine ec oo. syaelt, cakes «cette o= cet paclaleiarye 

5725 Methoxyamine*....... a-methylhydroxylamine. ... . 

Methyl. For methyl deriva|tives see the parent compounds 

5726 , triphenyl-....... rity |e ee eee ee 

5727 Methylal. See Methane, dimethory-*. 

5728 Methyl alcohol. See Methanol*. 

5729 Methylamine......... aminomethane...........-.- 

5730 == hydrochloride? .:. 4g. a-ceete econ ses eee oe ake 

5731 ——,, tert-butyl-. See Propylamine, 8, B-dimethy 

5732 , naphthyl-. See Naphthylamine, N-methyl-. 

5733 Methyl borate........ trimethyl borate; trimeth- 
oxyboron 

5734 Methyl bromide...... bromomethane*............ 

5735 , tert-butyl-. See Propane, 1-bromo-2,2-dime 

5736 Methyl carbitol. See Diethylene glycol, monomet 

5737 Methyl celiosolve. See Ethanol, 2-methory-*. 

5738 Methyl chloride....... chloromethane*............- 

5739 Methyl cyanide. See Acetonitrile. 

5740 allyl-. See 4-Pentenenitrile*. 

5741 Methyl Jisulfide. methyldithiomethane*; di- 
methyl disulfide 

5742 Methylene blue....... 3,9-bisdimethylaminophena- 
zothionium chloride 

5743 Methylene bromide. ..| dibromomethane*........... 

5744 Methylene chloride. ..| dichloromethane*........... 

5745 Methylene cyanide. See Malononitrile. 

5746 Methylenedisulfonic a/cid. See Methionic acid. 

Methylene esters. See ‘‘methylene diester’’ under 
5746M| Methylene fluoride... .| difluoromethane*........... 

5747 Methylene iodide..... diiodomethane*............ 

5748 Meta uimige, ee dimethylaminopheny]l)-|. 

5749 Methyl ether. gig ean dimethyl 
ether 

5750 Methyl fluoride....... fluoromethane*............. 

5751 Methyl hydride. See Methane*. 

5752 Methyl iodide......... iodomethane*.............- 

5753 —., tert-butyl-. See Propane, 1-iodo-2,2-dimeth 

5754 Methyl isocyanide....| methylearbylamine; methyl 
isonitrile 

5755 Methyl mercaptan. See M ethanethiol*. 

5756 , perchloro-....... thiocarbony] tetrachloride; 
rich oreyaatas chlo- 
ride 

5757 Methyl mustard oil. See Isothiocyanic acid, methyl 


























Formula 


CH3SCH2CH2CH- 
(NH2)COOH 


Cease 
(NH2)COO 
CHZON Haar 


Mol. 
Wt. 


149.21 


149.21 


(e.g., for methylarsi|ne see 
243.31 


éHs)sC— 


thyl-*. 


CHsSSCH3...:... 


94.19 


CisHisN3SC1-3H20 | 373.90 


CHBre.c erect 


173.86 
84.94 








See Auramine (bas|e) ‘4 


(CH) sO ereere 

CHK .:- ack Shae 34.03 

CHsl rece eee 141.95 
yl-*. 

CHING... ate 41.05 
CELSCL...ysnecee 185.90 
ester. 
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ORGANIC COMPOUNDS (Continued) 
























































Crystalline a Malti Boil | Solubility in grams per 100 ml of 
: orm, color ity felting soiling 
No. and ee g/ml point, “C | point, °C Water | Alcohol | Ether, ete. 
Er ean eter aca os)- ASAE AS x cuee 2 ZS ae od a emma ces 3. 3875: i|iesdeer. Pega RS, ....: 285d 
10.5275 
ee |\phex. pl, KEMCRPTO, jon a 283) dee leecenecere S.C, . | Saez 2 i. eth 
PRU LAIRe |] CU. eRe oD P SPA! ok lavay so one SS NOE 49=BON be cage so RRO. SUN SIS ||... 5I58:- 
larevhe methyl—|). For meth|yl esters of o|rganic acids |see the a/cids. 

5726 COLKVOls alee || ceteaccrins 145-7 d. ie vy. sl. s. | sl. s. eth.; v. s. 

trans. cr. chl., CS: 
5727 
5728 ay 
5729 pe 0.7691 al 92.5 -6.5 anes s. co eth. 

1. . m 12.50 
5730 pale: leaf. “eee eae 226 230% Vv. Ss. 2378 i. eth. 

. al, 
5731 
5732 
5733 | |) col. liq... 25. O915 2 [oR 65 d. C 2 eth. 
5734 | col. liq. or gas. 1.732—- —93.66 | 3.56 0.09 v. 8. v. i eh a. 

cl 9, bz. 
5735 3.974% g/1 
5736 
5737 
5738 col. gas..c.2. 0.991-%; | —97.7 —24.22 400 3500 s. eth., chl., ac. 
2.319 g/1 em? cm? a. 
5739 
5740 Y, 
5741 iqlreesceste ss: 1.057—- ane 116-8 i. co 2 eth. 
5742 | grn. cr. powd. | ......... ae 1OO5| OPE es. F.. s. gh @ raligk hh), 8338. 
, -3H20 150 

5743 | col. liq....... 2.4953— | -52.8 98.2 1.15% | 2 2 eth. 
5744 col. liq., 1.4237} 1.336 -96.7 40.1 220 co co eth. 
5745 
5746 
SVABM |) col. gasiw 3. |0s% 32... 7 -51.6 i g.--- OI 8. are: 
5747 oor Lg leaf. | 3.325 5-6 180 d. 1.4220 | « s. eth. 

re v pspik 5 
5748 
5749) Jicol gas... . = 2.091 g/1 | -138.5 -23 65 3700" s. s. eth. 

cm’ 
5750 | col. gas....... 0.8774—"| -141.8 | -78.6 1665 | v.s. | v.s. eth. 
cm’ 
5751 
5752 col.-br. liq., 2.279 —66.1 42.5 1.420 C) co eth. 
1.529371! 
5753 
5754 | col. liq.......| 0.7564; —45 59.6 1015 s. co eth. 
0.7464-° 

5755 
5756 * | yel. lige. 2812.. V,700- - +=} rcdneacces 149-al: d.-- 1 kes | 2 BEE oes 2 Bea 
5757 





For explanations and abbreviations see beginning of table. 
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5758 


5759 
5760 
5761 


5762 
5763 
5764 


5765 
5766 


5767 
5767M 


5768 
5768M 


5769 


5770 
5771 
5772 
5773 
5774 
5775 
5776 
5777 
5778 
5778M 
5779 
5780 
5781 
5782 


5783 
5784 


5785 
5786 


5787 
5789 


5790 














Name 


Synonyms 





Methyl nitrate........ 


Methyl nitrite........ 
Methyloglycolic acid. 

Methyl orange........ 
Methyl phosphate.... 
Methyl selenide....... 


Methyl sulfate........ 





, acid. 
Methyl sulfide........ 


Methyl sulfite........ 
Methyl sulfone....... 


Methylsulfonic acid. 
Methyl sulfoxide...... 


Methylsulfuric acid... 


Methyl telluride. ..... 
Metol. 

Mezcaline. 

Miazine. 

Michler’s hydrol. 
Michler’s ketone. 
Milk sugar. 
Monoacetin. 
a-Monolaurin. 
MonoéGlein. 
a-Monopalmitin. 
Monosilane. 
a-Monostearin. 

Morin: 5.)< Haeieawtotin agrees 


Moringatannic acid, M 
Morphine............. 


——, acetate (I)............ 


——,, hydrochloride......... 


——, methy] ether. 
——, sulfate............... 


——,, diacetyl-........ 








See Acetic acid, methory-. 

p-(p-dimethylaminopheny]l- 
azo)benzenesulfonic acid, 
sodium salt 

trimethyl phosphate......... 


dimethyl selenide........... 
dimethy] sulfate............ 


See Methylsulfuric acid. 

methylthiomethane*; di- 
methyl sulfide 

dimethyl sulfite............. 


methylsulfonylmethane*; 
dimethy] sulfone 

See Methanesulfonic acid*. 

methylsulfinylmethane*; 
dimethyl sulfoxide 

hydrogen methy] sulfate; 
acid methyl sulfate 

dimethyl telluride........... 

See Phenol, p-methylamino-, su 

See Mescaline. 

See Pyrimidine. 

See Benzohydrol, p,p’-bisdimeth 

See Benzophenone, p,p’-bisdim 

See Lactose. 

See Glycerol, monoacetate. 

See Glycerol, 1-monolaurate. 

See Glycerol, 1-monoileate. 

See Glycerol, 1-monopalmitate. 

See Silicane. 

See Glycerol, 1-monostearate. 

3,5,7,2’,4’-pentahydroxy- 


flavone 
oringatannin. See Maclur 
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Formula 


CH;0NOS eee 


(CH3)2N CeHe- 
N:NCsH,SOsNa 


(CHz)sPOu.....-.. 


(CHs)sTeseeneeee 
late. 


ylamino-. 
ethylamino-. 


@igH007... ces. ee 


in. 
Ci7HisNO3-H20. . 


CizHisNOs- 
C2H402-3H20 
Ci7HigNOs-HCl- 


3H20 


(Ci7HigNO3) > 
2804:5H20 
Ci7Hi7(OOCCH2) = 
NO 








140.08 
109.03 
126.13 


78.13 
112.10 
157.68 


302.23 


303 .35 


399.43 
375.85 


758 .82 
369.40 
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Crystalline 
form, color Density Melting Boiling 
No. be iadenios g/ml point, °C | point, °C Water 
D7OSta| Miqhescs ccs... 1421725). * | Pee 65 exp: sl. s 
20 
1.206—- 
on MEAS. tarot Te a sis 0.99115 -17.0 et VS a eects 
576 
BTGLe MOLY Cla pO WE: all foty.rreve tins, | drersreterexausscheunllyraveyerorarer sors V.8. 
5762 Ligh eeu eters 220s © | Peeroye ces 193 10075 
Byes" filiq. Yientij.- 1.4077) oo. 58.2 i. 
5764 | col. liq., 108822-—0 WeeStn8: 188; 765 | v.sl.s. 
1.387420 ‘ frz. -27 
5765 
5766 | col. liq 0.8458-* | -83.2 37.5-38 | i. 
BrGvaaacolliqn ss... LO i ss connnoe 126 (122) | s.d. 
0 
DTU LEDC: 1-4220)....4 [dda ic « 109 238 Ss. 
5768 
5768M| oil or thick | ......... 6 d. 100 ss 
syrup 
elG@) |, Ore ae ae eee icon. aceteee <-30 d. v.s 
BarOws ey lsh? lice? tyr ss «)| elastic ost, slexatee ies 82 i, 
5771 
5772 
5773 
5774 
5775 
5776 
5777 
5778 
5778M 
5779 
5780 
5781 
BIS220)| teoluneed Ye ase a. Pocss. (anh2)!285 ||| Pneceesrae 0.025 
5783 
5784 | col. oe : 1.317 anh. 254 d.| 191-3 vae. | 0.03 
pr.,fine need. 
or cr. powd., 
1.580, 1.625, 
1.645; fed 
-130.95 
5785 || cr. oF Or SeG Ioe ZOO aa hediiesde.. ete. 44.4 
powd. 
5786 a se AS Re 250; de). || treet 5.72 
.W., [@ 
=a 
5787 
5789 eee Ae eos p25 Ona ieck ipa. eee) 6. 66 
cubic f. w. 
5790 Wh ecreepowd:, |jnec cece. RoQibly vibdlisaer ost 0.058 
1.560, 1.600, 
1.610 


Alcohol 


mo 


ra 


a 


Ko 


mn 


n 


Ke 


a 


n 


4.63 
2.38 


0.22 
4.0 


Solubility in grams per 100 ml of 


Ether, etc. 


s. eth. 


i. eth. 


s. eth. 
v. s. eth. 


s. eth., bz. 


s. eth. 
s. eth. 
s. bz. 


v. s. eth. 


sl. s. eth.;s. ac. 
a., alk. 


0.02 eth.; s. 
chl. 


i. eth.; s. chl. 


i. eth., chl.; s. 
glye. 


i. eth., chl. 
1.4 eth.;s. chl. 


OY," 


For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
5791 Morphine, diacetyl=,) | os. dicgiccclecndss cee C21H23NO5-HCl- 423.89 
hydrochloride 20 
5792 ——,, ethyl-, hydro- ion; we kisser. eee Ci9H23N O3-HCl- 385.88 
chloride 2H20 
5793 Morphol. ...3.b¢cse052. 3,4-phenanthrenediol........ CisHs(OH)2 ate 210.22 
5794 | ——, dimethyl ether. See Phenanthrene, 3,4-dimetho|ry-* 
5795 Morpholine........... tetrahydro-1,4-oxazine; di- OCH2CH2NH- 87.12 
ethylenimide oxide CH2CH2 
5796 | ——, 4-(B8-ethoxy- ethyl 6-4-morpholylethy] O(CH2CHe)2- 159.23 
ethyl)-. ether NCH2CH20C:Hs 
5797 4-Morpholineethanol..| diethylene oxide 2-imino- O(CH2CHe)> 131 17 
ethyl alcohol NCH2CH:20H 
5798 Moss starch.......... See Lichenin. 
5799 Muaciciacid =) 7.2.4, 2,3,4,5-tetrahydroxyhexane- | COOH(CHOH)s- | 210.14 
dioic acid* (one form) COOH 
5800 |——,p-phenylphenacylester |.......--.......-0--0-0-05- CasHz0010....-.-- 598.58 
5801 Muconic acid......... 2,4-hexadienedioic acid*..... HOOCCH:CH- 142.11 
CH:CHCOOH 
5802 Murexan. See Uramil. 
5803) j} Murexide..s..ts.....1...4¢ ammonium purpurate....... eens 302.21 
5804 Musk, artificial. See Toluene, 3-tert-butyl-2,4,6-t|rinitro-. 
5805 Musk C, Musk ketone.| See Acetophenone, 4-tert-butyl-|2-methyl-3,6-dinitro-. 
5806 Musk xylene. See Benzene, 1-tert-butyl-3,5-di| methyl-2,4,6-trinitro-|. 
5807 Mustard gas. See Sulfide, 8, B’-dichloroethyl. 
5808 Mustard oil acetic acid]. See Acetic acid, isothiocyano-. 
5809 Mustard oils. See the different esters under I|sothiocyanic acid. 
5810 +"Miyrcene.*:7 -)......: 45 2-methyl-6-methylene-2,7- (CH3)2C:CHCH+ | 136.23 
octadiene* CH2C(:CH2)- 
' CH:CHe 
5810M , dihydro-. See 2,6-Octadiene, 2,6-dimethyl|-. 
5811 Myricyl alcohol....... melissyl alcohol......:...... CsiHes0H.......- 452.83 
5812 | ——, palmitate. See Palmitic acid, myricyl ester|. 
§813 Myristaldehyde, oxime..| tetradecanal oxime*; myris- | Cis3H2CH:NOH...| 227.38 
tinaldoxime 
5814 Mpyristamide.......... tetradecanamide*; myristic | CH3(CHe)i> 227.38 
amide CONH2 
5815 Myristic acid;......:. tetradecanoic acid*......... CH3(CH2)12COOH | 228.37 
SSEGTS P= “benzyl ester. o Css tb ol -< hapercil- ce hc kae Wie 318.49 
5817 | ——, ethylester............ ethyl tetradecanoate*....... CH3(CH2)1> 256.42 
COOC2Hs 
5818 | ——, ethylene ester. See Glycol, dimyristate. 
5819 | ——, glyceryl ester. See Glycerol, trimyristate. 
5820 Mpristic alcohol. See 1-Tetradecanol*. 
5821 Mpyristic anhydride. ...| tetradecanoic anhydride*....| (CisH27CO)20.....| 438.72 
58220 | Myristicinivne =... 2h 5-methoxysafrole........... irae vee 192.21 
5823 Myristinaldoxime. See Myristaldehyde, oxime. 

5824 | Myristonitrile........ tetradecanenitrile*.......... CisH27CN........ 209 .37 
5825 Myristoy1 chloride. . . .| tetradecanoy! chloride*; CH3(CH2)12COCL..} 246.82 
myristyl chloride 

5826 | Napelline. See Benzaconine. 

5827 | Naphthacetol. See 1-Naphthol, 4-acetamido-. 

5828 Naphthalane. See Naphthalene, decahydro-*. 

5829 1-Naphthaldehyde. ...| 1-naphthalenecarbonal; a- CiH7CHO....... 156.17 


naphthoic aldehyde 
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lees Dake Mate ee | Solubility in grams per 100 ml of 
orm, color ensity felting oiling) | 
No. oo ¢/ml point, °C | point, °C Water | Alcohol Ether, ete. 
5791 Wh. Cr powds |) Since oe 73) (oa! Na i a 50 8. i. eth., chl. 
5792 | wh. micr-cr. | ......... 195.d.  j\edabhe 1 14.3 | 50 i. eth.; sl. s. 
powd. chl. 
5793 COWRNCEd Mis, cll caavap scree TAS ODA DUE i. s. s. eth., alk. 
5794 
5795 col. hygr:,oil.. :| (0.9998 ~-~\|Meee tak 126-30 oO. s: se ia co ord. 
solv. 
5796 | col. lig........ 02963: «++ WoPizdecens 206 COL S -./| CUPOAMEES | RIALS. eee 
5797 | col. lig........ (NOVI pallens as. 225.5 Ey I. eae | ba ae eee 
5798 
15799 |\\Icol. cr. or wh: | <-..,.-. 206 d. 255 0.334 | i. v. sl. s. eth.; s. 
powd, pee dil. alk. 
LSTUTC |) Sue eee ea | a cate bb ies 1 U1 tS eG Catal | Ut Sears ea Rm eh 1 Fa BRAN IRS pc 
5801 meed cfs Wersa- al teace see 298 d. ca. 320 0.02 sl.s sl. s. eth.; s. hi 
ac. a. 
5802 
5803 DUIPHPOW ss S| Rone ese || Pasa edi ||) Metter a4. sl. s. i: i. eth. 
5804 
5805 
5806 
5807 
5808 
5809 
R104 geste OCU eet cause ae 167s.) Whee eho) acette sO 
5810M ; 
5811 col. need. f.eth.| 0.777% teh hs Arig I 5, ek PR i. s. h. s. eth.; v.s. bz, 
5812 
5813) 4| meed sts all ...,.13\]| Mercier tio cts VANE imo lig 55, Sees & me Ss. v. s. eth., chl. 
QUA MCSE: sscie oks,s.<,c.all ceoriete onceceue 103 21712 i sl. s. sl. s. eth. 
5815 col. leaf., 0.8586 58 250 . 5100 is 44.971 | sl. s. eth.; s. 
1.43088 chl., glac. ac. 
a. 
Ett ma| Ngee weer 0.9321 | 20.5 229.310 | i. 8. v. s. eth. 
5817 | col.cr........ 0.8589" | 10.5 295 i. 8. sl. s. eth. 
RH : (11.93) 
1 
5819 
5820 
BBQ a (colic. |... te. 0.85027 53.4 198 ic s. s. eth. 
5822 | pa. yel. oil....| 1.142519 <-20 TAQ7 Oe 1c 8. s. eth. 
5823 x 
5824 | liq-ior cr...... 0.8281 —- 19 226 . 5100 ie sl. s. vy. s. eth. 
5825 NigFeReM eters carol] eatetbet wee =] 815 d. d. s. eth. 
(159-6111) 
5826 
5827 
5828 A} 
5829 | liq., 1.148- 3.5 sore aes 291.6 i ‘Sy s. eth. 
1.6546419-3 











For explanations and abbreviations see beginning of table. 
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5858 


5859 
5860 


5861 




















Mol. 
Name Synonyms Formula Wt. 
PNaphrhalee yt: 2- } 2-hydroxy-1-naphthalene- HOCwHsCHO. ...} 172.17 
hydroxy-.... carbonal*; 8-naphthol-1- 
aldehyde 
2-Naphthaldehyde. ... 2-naphthalenecarbonal ; 8- CiwH7CHO........| 156.17 
naphthoie aldehyde 
| ——, 1-hydroxy-...... 1-hydroxy-2-naphthalene- HOCwHsCHO....| 172.17 
carbonal*; a-naphthol-2- 
aldehyde 
t Naphthalene: -.. - oj) cone teen eee ee Gigs, so0< ach oe 128.16 
——.,, hexahydride. See Naphthalene, herahydro-. 
——., tetrachloride. See Naphthalene, 1,2,3.4tetrac| hloro-1,2,3 ;4-tetrahyd|ro-. 
——., 1,1’-azoxydi-. See 11-4 zorynaphthalene. 
——., 1-benzyl-. See Methane. 1-naphthylphenyl|-. 
——, 2-benzyl-. See Methane, 2-naphihylphenyl|-. 
——., 2-benzyloxy-*. See Ether, benzyl 2-naphihyl. 
= BPE OMIT a EO) ews. eee sie carne reas @usEBrs..g coer 207 .07 
=e P-PEOMO=* os Pa sec eae eae ee ease es CH Bronce -sss 207.07 
P — > Fehler 2 5. Seb ous Sua enenas spac CHCl. :: 3.222 162.61 
——— ee OEG= Eco eID Sw ents «cnn cma comin eens CHCl... 162.61 
| ——, 1-chlorodeca- 1-chlorodecalin. ............ CwHrCl......... 172.69 
| hydro-* 
| ——, 1-chloro-4- | ...-.----- +--+ eee eee ee CioHsCl(NOz)..... 207.61 
nitro-* 
= J-echilore-8= OD) oo ta dete a ncnsewenen sone CroHeCl(NO2)..... 207.61 
nitro-* f ; 
——., decahydro-*..... “Decalin”’; bicyclo [4,4,0]- GyoHiae ssa ee 138.25 
decane; naphthalane; 
naphthane 
——., diamino-. See Naphthylenediamine. 
——., diazoamino-. See Diazoaminonaphi: 
<4 2-Gichloro=*: 22 3) pec sents ont eee eee CwHeCle......... 197.06 
——., 1,3-dichloro-*....| &dichloronaphthalene....... CiHsCle 
| ——, 1,4-dichloro-*....| §-dichloronaphthalene....... CiHsCle 
| ——, 1,5-dichloro-*....| y-dichloronaphthalene....... CiHeCle.........- 
——, 1,6-dichloro-*. n-dichloronaphthalene....... CioHsCle 
——,, 1,7-dichloro-*....| 5’-dichloronaphthalene...... CHCl. ........ 197.06 
——,, 1,8-dichloro-*....| peri-dichloronaphthalene; CwHsCh......... 197.06 
¢-dichloronaphthalene 
——, 2,3-dichloro-*... .| :-dichloronaphthalene....... CuHiGh 24 197.06 
——.,, 2,6-dichloro-*....| edichloronaphthalene....... CwHeCle.......-.. 197.06 
——., 2,7-dichloro-*....| &dichloronaphthalene....... CiwHeCle. ........ 197.06 
= 8 ,4-dilhydro-*= fel ©. oe on ene ee es Chillin? ee 130.18 


——. dihydrodiketo-. 





See Naphthoqutnone. 
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Crystalline : : mS Solubility in grams per 100 ml of 
form, color Density Melting Boiling 























Marg pend meter ofS) 5 g/ml” | “poinbiGC5| polnts"C’ | Weter:|/Alcohol | Etherjiete: 
SSsOMeleprameed | ..50ci|\ f.o ee sie.as010 82 192 i. s. s. eth. 
5831 | col. leaf. f. w., | 1.078°9 COD | frtirers vice s. h. Vv. 5. vy. s. eth. 
1.621199-4 
5832 | yel. grn. need..} ......... 59-60 | RAlesastae i. 8. s. eth. 
5833 col. monocl., 1.145 80.22 217.9 0.003 | 4.18¢. | v.s. eth. chl., 
1.5821899-6 poH 40 .2115.6 
5834 , 
5835 
5836 
5837 
5838 
5839 uf 
5840 col. oil Soe 1.4875—- 6.2; 0.2-0.7 Pe s. h. 0 co eth., bz. 
1.65876!9-4 146-916 
5841 | rhomb. leaf. 1.605° 59 (56-7) | 281-2 re 6 s. Cag C82, 
wale chl., bz. 
5842 | col. iq. 1.1938 | ..--.s+e. ees i s. s.eth., bz., CS: 
1.63321 
5843 | col. leaf. f. al. .| liq.1.1387] 55-6 264-6 i. 8. s. eth., chl., 
C82, bz. 
Me Rete eee ss Weatdisiace ave) evcudlalefeustans LTE670 7 liercrstee | || Sereeees || ete ecatetes ouecctetets 
5845 peeve tea hGnee Cute [eee (eres eee i. 8. s. eth. 
; need. f. al. 
5846) | ‘yel: needfial:] 2c......6. 1G Alb veel etseee cece i, Ss. s. eth. 
5847 re Has 0.8963 43.26 194.6 i. st s. eth. 
cis) 1.4828 
(trans) a 0.8699 -31.47 PSS LS wali MARU TED etme Pak cue vere 4.0. 0feee 
1.46994 
5848 
5849 
5850 poned, pl. Bagi us| 37 28oe) A. Beiyacs s. s. eth. 
. al., : 
1.633755 
5851 moed: fuser tet ccccn: 61.5 ZOUISe Fil Rec ee Sed hm ihe uh PRR 
5852 need. f. al... 1.300% 67-8 287740 i. sl. s. s. eth., acet., 
1.6228275- ac. a. 
Sdoun pleat. ft. alor |) eetactaree ery 07, subl. i sl. s. 3. eth. 
ac. a. 
5854 peed. Rosi SO aeF | whet chess .cc5, 8h 48-9 Sublime ) | Satyee bal ene teed Malone te tae 
volat. in 
steam 100 
5855 need. f. ac. a, 1.261 63-4 Z8GN/ TR Pr he cckess ¥. 8 hee ACH as: 
1.6092199-* Ze 
5856 thomb. cr. 1.292" | 88 (83) datapan b | docgeete || ee] ae 
aly 
1.6235799-8 
5857 ab a BON SR foe sceiere 120 Rerendatlartetete ss |. sabi s. h. s. eth. 
al. 
5858 | col.monocl. |-:........ 140-41 285 Gi, | ||) ate sl. s. y. s. eth., chl., 
bata or leaf. (185) bz. 
~ al. 
5859 | col. pl. f. al...) 1.62845° TIE rN Re esate | eee BS, al Usomrns ts see 
5860 | col. liq., 0.998 245-25 212 i. V. 8. vy. s. eth. 
1.5831718.3 (15.5) (94.517) 
5861 


For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
5862 Napthalene, dihydroxy|-. See Naphthalenediol. 
5863 ——., 1,4-dimethyl-*...| a-dimethylnaphthalene...... CioH6(CHs)2...... 156.22 
5864 ——., 2,3-dimethyl-*. See Guaiene. 
5865 =e 1 S“GIMIELOS? > Lost Ste bess coasts ae CioH6(NOo)2...... 218.16 
5866 ——, 1,5-dinitro-*...5.5 |) cece ccdece seme masz ee aa: CioH6(NO2)2...... 218.16 
5867.) ——=, LB=dinitro=*: 0...) wie cedesewile Meee cb ae co: | CiHe(NOz)s...... 218.16 
5868 | ——, ethoxy-*. See Ether, ethyl naphthyl. | 
5869 ——, l-ethyl-......... a-naphthylethane; a-ethyl- CiH7CoHs....... 156.22 
naphthalene 
5870 ——.,, 2-ethyl-......... B-naphthylethane; 8-ethyl- | CioH7CoHs....... 156.22 
naphthalene 
5870K | ——, 1-fluoro-*....... a-fluoronaphthalene.........| CioHsF...........] 146.16 
5870M| ——,, 2-fluoro-*....... B-fluoronaphthalene. . CrH7F.:.........| 146.16 
5871 ——, hexahydro-...... naphthalene hexahydride....| CwHu........... 134.21 
5872 —., hydrazodi-. See Hydrazine, dinaphthyl-. 
5873 ——, hydroxy-. See Naphthol. 
5874 a. $0008 85s cngehe| von tues darshan eo bhha ere CiHel. apne. 254.08 
5875 lt SS 210d On 8s veyece cate) age. qeus howtos as Ones bine ss os | Cio etalien see eee 254.08 
5876 ——, methoxy-. See Ether, methyl naphthyl. 
5877 ——, 1-methyl-....... a-methylnaphthalene........ CiH; CHsit. 22 142.19 
5878 ——, 2-methyl-....... f-methylnaphthalene........| CioH7CHs....... 142.19 
5879 ——, 1-(y-methylbuto|xy)-*. See Ether, isoamyl 1-na| phthyl. 
5880 ——, 2-(y-methylbuto|xy)- -*, See Ether, tsoamyl 2-na| phthyl. 
5881 ——, naphthoxy-. See Naphthyl ether. 
5882 ——.,, 1-(2-naphthoyl)-.| See 1,2’-Naphthyl ketone. 
5883 ——, l-nitro-*........ a-nitronaphthalene......... CioH7NOz.......- 173.16 
5884 ——.,, 2-nitro-*........ B-nitronaphthalene......... CioH7NO2. ...0 5. 173.16 
5885 ===; I=phenyl= i css yc votes ce cesta vec eremrctene CeHsCioH7.......| 204.26 
5886 € > , 2=phenylaisac. abe hisssh os h dase eee CeHsCiwH7....... 204.26 
5887 ——., 2-(2-propenoxy-|*. See Ether, allyl 2-naphthyl. 
5888 —, propoxy-*. See Hther, naphthyl propyl. 
5889. | ——, 1,2,3,4-tetra- naphthalene tetrachloride. ...} CioHsCli......... 269.99 
chloro-1,2,3,4- 
tetrahydro-* 
5890 ——,, 1,2,3,4-tetrahy- |“Tetralin’”’ naphthalene 1,2,3, |CioHie............ 132.20 
dro-* 4-tetrahydride ‘ 
5891 ——,, 1,3,5,8-tetra- y-tetranitronaphthalene. .. . . CroHa(NOo)4. 2... - 308.16 
nitro-* 
5892 | ——, 1,3,6,8-tetra- . 8-tetranitronaphthalene. .... CioHa(NOo)4...... 308.16 
nitro-* 
5893 ——., 1,5,?,?-tetra- a-tetranitronaphthalene. .... CioHa(NOo)4...... 308.16 
nitro-* 
§804 | ——, 1,2,5-trimitro-*...| ..............2..- eee eee CioHs(NOz)3...... 263.16 
5805. . |-———=, 1,3,5-trimitro-*). 2) 0.500.000.0000. heb ks eee CiHs(NOz)3...... 263.16 
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ORGANIC COMPOUNDS (Continued) 





























Crystalline 
form, color Density Melting Boiling 
No. andes aoe g/ml point C | point, °C Water iiWAlcohol 
5862 AY 
le liq., 1.615676 1.016—- <-18 264.3 1 v.s 
864 

5865 | ylsh. need.f. bz. 144-5 subl. i S: 

HS66 aphex. need.f. «| «.2-<.3-- 217.5 subl. i sl. s 
ac. a. (216) 

5860" || yelurhomb,))M|.)........ 173-3 .5 d. i. 0.18819 

a pl. f. chi. (170) 88% 

5869 | col. liq....... 1.018 | <-14 258 d. i. 0 

0870 i col. hq: 420.- 1.098° =19 251 i oo 

5870 K} col. liq., 1.1340 -13 (-9) 212 i S. 
1.5938919-6 

5870M| wh. need. | ......... 61 211.5757 i FS, 

5871 | col. liq., RGS4 am aa Paka ee D0GBen) [eek a4 leeecs 
1.5331118-4 

5872 

5873 7 

5874 Oil, 127054024 Fh D344 soil tial veers ete 305 i C-) 

5875 cr. leaf., Peg | et Gara 54.5 308-10 i v.s 
1.661799- 

5876 

5877 col. liq., 1.618.} 1.025 -22 240-3 1 v.s8 

5878 | col. ored. 1 029°" 35.1 245 i v.s 
al. 
1.6026389-9 

5879 

5880 

5881 

5882 P 

5883 yel. need. f. al. 1.331—- 58.8 (56-7)| 304 1 Ss. 

5884 | col. eG MS M22 a2 79 165) i v.s 
need. f. al. 

5885 | col. liq. be cee See ca. 45 325 i v.s 
waxy soli 

6886 |) col. leaf. fabs. jinn. snii22 102.5 BAO Pail) cae cis.cee v.58. 

5887 

5888 

SSO Niienasf ebb: sa kilias). 2 0. AS 228! hentia... i v. sl. s 

5890 ery is 0.971 -30 207.2 i v.s 
1.546140 2 

5SOt iP yel. tetris 91 ill .tytewtanes TOS: siemhalle A. G2 cas ase sl. s. 
acet. 

5892 | long need. f.al.| ......... 203 exp. i sl.s 

5893 i be Hedy s./a.<' 259 exp. y.sl.s. | v.sl.s. 
-¢ 

5894 | col. need. f. al.) .......-.. 113.8) Sellen Fe ete). |, Ta s. 

5895 | yel.rhomb. | ......... 12Stererslar tice ded i v.s 
(monocel.) 
f. chl. 











Solubility in grams per 100 ml of 


Ether, etc. 


© eth. 


v. s. eth.; s. h. 
bz., h. pyr., 
ac. a.; Vv. sl. s. 
CS2 

0.721%bz.; s. 
pyr.;sl.s. chl. 

© eth. 

co eth. 


s. eth. 


co eth. 


v. s. eth. 


vy. s. eth. 


v. s. eth. 


y. s. eth., chl., 
CS2 

v.s. eth, 

vy. s. eth., bz. 


vy. s. eth., bz. 


.| s. b, eth. 


vy. s. eth. 


v. s. acet.; s. 
HNOs; sl. s. 
chl. 


sl. s. eth.; v. s. 
acet.; s. chl., 
ac. a. 


i 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 








Mol. 
No. Name Synonyms Formula Wt. 
5896 | Naphthalene,1,3,8-tri-} .......................... CioHs(NO2)s...... 263.16 
MICLO= FR hese aate ns 
5897 4 40-trinitro=s0 es len a5. erates ance ae CioHs(NO2)s...... 263.16 
5898 Naphthalenecarbonal. | See Naphthaldehyde. 
5899 a-Naphthalenecarboxy|lic acid. See 1-Naphthoic acid|. 
5900 B-Naphthalenecarboxy|lic acid. See 2-Naphthoic acid|. 
5901 Naphthalenediamine*.| See Naphthylenediamine. 
5902 1,2-Naphthalenedi- || ........h.4... 50 eens dacnns CioHs(COOH):....| 216.18 
carboxylic acid 
5903 1,4-Napthalenedicarbo|xylic acid, 1,2,3,4-tetrah paniee phenyl-.| See a— 
5904 1,8-Naphthalenedicarb|oxylic acid. See Naphthalic |\ac 
5905 1,2-Naphthalenediol*..| 1,2-dihydroxynaphthalene; “Oe e(OH)s.. 160.16 
B-hydronaphthoquinone; 
8-naphthohydroquinone 
5906 1,3-Naphthalenediol*..| 1,3-dihydroxynaphthalene; CioH6(OH)2.......| 160.16 
naphthoresorcinol 
5907 1,4-Naphthalenediol*..| 1,4-dihydroxynaphthalene; CioHe(OH)s....... 160.16 
a-hydronaphthoquinone; 
a-naphthohydroquinone 
5908 1,5-Naphthalenediol*..| 1,5-dihydroxynaphthalene CyH6(OH)2...... 160.16 
5909 1,6-Naphthalenediol*..| 1,6-dihydroxynaphthalene....| CioH6(OH)2...... 160.16 
5910 1,7-Naphthalenediol*..| 1,7-dihydroxynaphthalene....| CioH6(OH)2....... 160.16 
5911 1,8-Naphthalenediol*..| 1,8-dihydroxynaphthalene....| CioH«(OH)».......| 160.16 
5912 2,3-Naphthalenediol*..| 2,3-dihydroxynaphthalene....| CiHs(OH)2.......| 160.16 
5913 2,6-Naphthalenediol*..| 2,6-dihydroxynaphthalene....] CioHs(OH)2.......| 160.16 
5914 2,7-Naphthalenediol*..| 2,7-dihydroxynaphthalene....| CioHs(OH)2.......} 160.16 
5915 1,3-Naphthalenedisulf|onic acid, 7-amino-. See |Naphthylamine-6,8- |disul- 
5916" |) 1) 5-Naphthalenedi= |) 7). .¢/).....-.)-2-. 5s CiHs(SOsH)2.... . 288.28 
sulfonic acid 
5917 ——.,, 3-amino-. See 2-Naphthylamine-4,8-disul| fonic acid. 
5918 , 4-amino-. See 1-Naphthylamine-4,8-disul| fonic acid. 
5919 1,6- Naphthalenedisul- 
fonicracid iy Bl iy. ets eee eaten CioHs(SO3H)2.... .| 288.28 
5920 .| 2,7-Naphthalenedisul- | a-naphthlenedisulfonic acid. | CiHs(SOsH)2.....| 288.28 
fonic acid 
5921 ——.,, 4,5-dihydroxy-. See Chromotropic acid. 
5922 Naphthalenesulfonic a|cid, amino-. See Naphthyla|minesulfonic acid. 
5923 1-Naphthalenesulfonic| acid a-naphthalenesulfonic ac| id CiHzSOsH-H2O | 226.24 
5924 , 4-amino-. See Naphthionic acid. 
5925, | 2-Naphthalenesul- 8-naphthalenesulfonic acid...| CioH;SOsH....... 208 .22 . 
fonic acid 
5926 1-Naphthalenesul- [| «0.0... eee eee CioH7S02Cl....... 226.67 
fonyl chloride 
5927 | 2-Naphthalenesul- | ..............0........... CwH7S0e2Cl....... 226.67 
fonyl chloride 
5928 Naphthalenethiol*. See Naphthol, thio-. 
5929 | Naphthalic acid....... a Eee cel ceca on he CioHs(COOH)s....} 216.18 
aci 
5930 1-Naphthamide....... 1-naphthalenecarbonamide*; 171.19 

















a-naphthoamide 
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CwH7CONH2..... 


ORGANIC COMPOUNDS (Continued) 





Crystalline 
form, color 
No. and index of 
refraction 
5896 | monocl. f. chl.. 
5897 | yel.leaf....... 
5898 
5899 
5900 
5901 
5902 | need. f. al..... 
5903 |Isatropic acid. 
5904 
5905 | col. leaf. or 
need. f. CS2; 
leaf.(+1H20) 
f. w. 
5906 | leaf. f.w...... 
5907 | Ing. monocl. 
col. need. 
5908 | sm. pr.f.w... 
5909 | col. pr. f. bz... 
5910 | col. need. f. bz. 
. 5911 | leaf. or need. 
f. w. 
5912 | monocl. 
(rhomb.) 
leaf. f. w. 
5913 | rhomb. pl. f. w. 
5914 | need. f. w..... 
5915 | fontc acid 
5916 leaf., 1.493, 
1.675, 1.739 
5917 
5918 
5919) | heresheh ee a. 
5920 | hyg. need..... 
5921 
5922 
5923 Cs) Scala i ada 
5924 
5925 | col.-wh. 
deliq. pl. 
5926 | leaf. f.eth.... 
5927 | wh. cr. powd. 
or leaf. 
5928 
5929 | col. need. f. al. 
5930 | col. need. f. al. 





Density 
g/ml 





Melting 
point, °C 


218 


176 


138 (135) 


178 
140 


160-1 





Boiling 
point, °C 


EE 
For explanations and abbreviations see beginning of table. 





Solubility in grams per 100 ml of 


Water 


s. h. 


sl. s. 


s. h. 
sl. s. 
sl. s. 


8. 
sl. s. h. 


s/he 


sl. s. 


10220 


16470 


Vv. 5. 


76. 968° 








Alcohol | Ether, etc. 


0.046% | v. sl. s. eth. 
chl. 
0.12)8 | 0.8818 eth.; s. 


bz.; 0.64 chl. 





it i. eth. 
8. s. eth., alk. 
8. s. eth., ac. a.; 


sl. s. bz., ler.; 
yel.in alk.sol. 


8. s. eth., ac. a. 
v. sl. s. CSs, 
Igr., ¢. bz. 

im s. eth., acet., 
ac. a.; i. bz., 
pet. eth. 

sl. s v. s. eth; s. 
bz., acet. 

Vv. 8. v. s. eth.;s. bz. 

s. h. V¥, so .ethy's: 


bz.; sl. s. lgr. 
Vv. 8S. 6th; 3. 
bz.,; Igr. 





wa 


s. eth., me, al., 
acet.; sl. s. 
bz.; i. Igr. 





So s. eth. chl., 
bz.; i. Igr. 

3. i. eth. 

fg i. eth. 

Leones sl. s. c. HCl 

8. sl. s. eth. 

Ss. s. eth.; 0.2 h. 
bz. 

s. yv. s. eth. 

8. vy. s. eth.; s. 
bz., chl.,CS2 

sl. s sl. s. eth. 

Varsle Sa leet rads is s:siais 


PHYSICAL CONSTANTS OF 











Mol. 
No. Name Synonyms Formula Wt. 
5931 2-Naphthamide....... 2-naphthalenecarbonamide*; | CioH7CONH2..... 171.19 
8-naphthoamide 
5932 Naphthane. See Naphthalene, decahydro-*. 
5933 Naphthazarin......... 5,8-dihydroxy-1,4-naphtho- CioHs02(OH)o....|} 190.15 
quinone 
5934 | Naphthionic acid..... 1-naphthylamine-4-sulfonic NH2CiHeSO3H- 232.25 
acid; 4-amino-1-naphtha- 7H20 
lenesulfonie acid 
5935 a-Naphthoamide., See 1-Naphthamide. 
5936 B-Naphthoamide. See 2-Naphthamide. 
5937 a-Naphthohydroquino|ne. See 1,4-Naphthalenediol*. 
5938 8-Naphthohydroquino|ne. See 1,2-Naphthalenediol*. 
5939 1,2-Naphthohydroquin|one. See 1,2-Naphthalenediol*. 
5940 1,4-Naphthohydroquin|one. See 1,4-Naphthalenediol*. 
5941 1-Naphthoic acid. .... a-naphthalenecarboxylic CiH7COOH...... 172.17 
acid; a-naphthoic acid 
5942) | Seay droxy ates sy. 5| ony a eee eee HOCwHsCOOH,..| 188.17 
04S gel) Sah V GrOry=:.,i arc brallc cisdisattisionaen merece one HOCwHsCOOH...| 188.17 
5944 ae tO NY ALOK = Le Teh al biotch aban Ee HOCwHsCOOH...| 188.17 
5945 aoe REDY GFORY = 3... «.. bg] Maer ere ee HOCiwHsCOOH,,.| 188.17 
5946 4 ——=. S=hy droxyii.,.. bedl) seen eee eer en HOCiHeCOOH., ..} 188.17 
5947. i pee ORNL UL O reef ofS eal oe elo eee eee eee aces NOeCiHseCOOH. .| 217.17 
5948 2-Naphthoic acid..... B-naphthalenecarboxylic CyH7COOH...... 172.17 
acid; 8-naphthoic acid 
5949 aa Me IRV GLORY = croc, Gael roc, suse center teres ares HOCwHsCOOH...| 188.17 
6260 ta) ———— ro = VALOR ym Ai ee 0) so ni ee oe HOCwHeCOOH...| 188.17 
5951 = Orhy droxyatpi set a0 Ledter exec ete. n0 HOCwHsCOOH...| 188.17 
5952 ay PY CrOK Veeck) sch cca ha dace eee HOCyHsCOOH...| 188.17 
5953 a-Naphthoic aldehyde.| See 1-Naphthaldehyde. 
5954 B-Naphthoic aldehyde.| See 2-Naphthaldehyde. 
5955 1-Naphthol........... e-naphthol; 1-hydroxy- Cio bt, OH eee 144.16 
naphthalene 
5956 | ——, acetate............... a-naphthyl acetate.......... CHsCOOCiwH;z....| 186.20 
5957 | ——, 4-acetamido-....| N-(4-hydroxy-1-naphthyl)- CHsCONHOHe- | 201.22 
acetamide; naphthacetol OH 
5958 ——, 2-aceto-. | See 2-Acetonaphthone, 1-hydro|zy-. 
5959 ——,, 2-acetyi-4-bromo]-. See 2-Acetonaphthone, 4-brom|o-1-hydroxy-. 
5960 | ——, 2-amino-........ 1-hydroxy-2-naphthylamine. .} NH2CiHsOH..... 159.18 
5961 ———, 4-amino-........ 4-hydroxy-1-naphthylamine. .| NHaCiwHeOH..... 159.18 
5962 | ——, 5-amino-........ 5-hydroxy-1-naphthylamine. .| NHoCioH6OH..... 159.18 
5963° | ——, 7-amiino-........ 8-hydroxy-2-naphthylamine. .| NH2CiHsOH..... 159.18 
5964 | ——, 8-amino-........ 8-hydroxy-1-naphthylamine. .| NH2CiH6OH..... 159.18 
5965 ——, 4-bromo-2-propilonyl-. See 2-Propionaphthonel, 4-bromo-1-hydrozy-. 
5966 ——., 2-butyryl-. See 2-Butyronaphthone, 1-hydr|ozy-. 
5967 ——., 2-cinnamyl-. See 2-Acrylonaphthone, 1-hydr|oxy-B-phenyl-. ‘ 
59681 tee, SCID LOMO=r el!) Seen ens Inn ea) BroCioHsOH..... . 301.98 
5969: 1, 22, 4- dichloroqn 992)... tisechoeicoeeaediccncnk ChCiHsOH...... 213.06 
5970 J, 2 Sn CinitrOmnncst sell oc saeatiet hok ee hicarecnn: (NOz)2CioHsOH.. .| 234.16 
lel eater re tlle ie shen esl ico ene ores See eee NOeCiHeOH..... 189.16 
OOF 2 oh a NIACLO-1, ates ea Peis cok rece cee NO2CwHeOH..... 189.16 
5973 ——,, 2-nitroso-....... 1,2-naphthoquinone ' 2-oxime.| NOCioH6OH...... 178.16 
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Crystalline i : i Solubility in grams per 100 ml of 
form, color Density Melting Boiling 
No. ce ot is g/ml point, °C | point, °C | Water | Alcohol Ether, etc. 
5931 coli. tabsfalas|iys.¢. eh! 192main pat \eamiek |: sl. s. sl. s. s. eth., bz., chl. 
5932 
59383 | red br. need. | ......... 276-80 subl. sl. s. h. | s. vy. sl. s. eth., 
f. al. bz.; s. alk. 
5934 col. need. f. w.| ......:.. LAPP GEO, 1. 0.0269, | v. sls. | v. sl. s. eth. 
0.22100 
5935 
5936 
5937 
5938 
5939 
5940 
Boda || cols needs fs- iat)... 160 300 y. sl. s.| y.s. h. | s. eth., chl., 
dil. al. NH.OH 
Hodgmeleneedakials  lleamet sen 1567 down | menee a: sl.s.h. | v.s vy. s. eth.;s. bz. 
and eth. 
5943 Ing. need. f. w.|.....-..- 234-7 subl. sl. s. h. | v.s. s. eth., ac. a 
5944 | sm. need. f.w.] ........- LSTA COT s. h. BERRA SN raccihie Aeros 
5945 need. the weeks: teense ae PABAP AS UN ISA’ s.h. BEER MSY eae Be osc cee 
5946 | need. f.eth.:..| ........- AGO ER eee), 2 s. h. v.58. s. eth. 
BOAR predstal seen See fee DIST POT). : 0.04c. | 4.6 sl. s. eth., bz. 
5948 | col. monocl. | 1.077%-° | 185 >300 0. 0068%5| v. s v._s. eth; s. 
need. f. lgr. f NaOH sol. 
5949 aie PU OR MPR te aan P8G=8 +4 Peaaecered. sl. s. 8. s. eth., bz. 
eth. 
5950! + || yelu rhomb? [0 eens 216:(211—4)) .. 22.205. s. h. Ss. s. eth., bz., chl. 
need. f. w. ‘ 
5951 mMeede twee dlgertesola DVI 2s. ge Alvetaseee at s. h. Ci lie anaes eceee 
or al. 
BOF me lidentes eee SANE An cho dsictare DOQe Ace oi Seataanne Bs s s. eth. 
5953 
5954 
5955 yel. monocl., 1.2244; 96 288 (280) | sl. s. h.,| v.s vy. s. eth.;s. bz. 
1.6206%-7 1.09999 1./Cs 
5956 © | need.for pls ols ee a. BAB) wees Ii amen a Se sl.s.h. | s y. s. eth. 
~ al. 
BOby. 1 |) need. fal elec dee oe ey Gee | hee eee s. h. s s. NH,OH, 
Na2COs 
5958 
5959 
SOGUMMINMECE ome er ellicnerhck acarkoe [te erate ele eo (teccaaren rae PIPER © ictus (i GeO Or aneOriee 
5961 WEA nee =e Boome llmaararc an: iwwneg en sl. s. 8 s. eth. 
962: slwersces eee, ies eta eee 70d Peed. sl. s. 8 s. eth. 
6963) vi) ers (se.) fehl Ui 4.). ca st Liao ale | dvstacah Ase ie sl. s. s s. eth. 
BOGE AM Pav.) NEC co. cel peucde v0 oe 95-71 Om Pier Vassilis) shacas s. alk., HCL 
sl: s. ¢. 
5965 
5966 
5967 
5968 | wh. need. f.al.| .......-. 105) 11) | eee tes i Ep s. eth., ac. a. 
5969 | wh. pee, eta adie 107 d. 180 i 8. s. eth., bz. 
or bz. 
6970) ||; yelumeed. f°) vad... LS SUN eerae Pare te ect vy. sl. s.| sls sl. s. eth., bz.; 
h. al. or chl. S. ac. a. 
5971 | yel. need. or | ........- 125 re ee sD. uals |Mslare ae lmeeemrts sipi<acretere 
leaf. f. al. 
5972 | yel. need. f.w.| ........- 1:64 en Petar |e oeeee eens 8. h. v.58. Vv. 8. ac. a. 
5973 ~| yel- need. f. bz.) ......... pe ee Fo vy. sl. s.| v.s. s. eth. 
c. 


PHYSICAL CONSTANTS OF 



























Mol. 
No. Name Synonyms Formula Wt. 
5974 1-Naphthol, 4-nitroso-| 1,4-naphthoquinone l-oxime .| NOCwHsOH...... 173.16 
5975 | ——, 1,2,3,4-tetra- a-naphthol 1,2,3,4-tetra- CeH4:CsH70H ....} 148.20 
hydro- hydride; ac-tetrahydro-a- 
naphthol 
5976 ——.,, 5,6,7,8-tetra- a-naphthol. 5,6,7,8-tetra- CsHs:CeH30H....} 148.20 
hydro- hydride; ar-tetrahydro-a- 
naphthol 
5977 | ——,thio-............ 1-naphthalenethiol*; a- CioH7SH........- 160.22 
naphthyl mercaptan 
5978 2-Naphthol........... B-naphthol; 2-hydroxynaph- | CiH7OH......... 144.16 
thalene 
5979 | ——, acetate...............| @-naphthy] acetate..........| CHsCOOCiH7....| 186.20 
5980 | ——, benzoate............- B-naphthyl benzoate........ CioH70OCCeHs...| 248.27 
5981 ——., l-acetamido-....| N-(2-hydroxy-1-naphthyl)- CH3sCONHCnHe- | 201.22 
acetamide OH 
5982 | ——,, l-amino-........ 2-hydroxy-1-naphthylamine. .| NH2CioHsOH..... 159.18 
5983 ——, 3-amino-........ 3-hydroxy-2-naphthylamine..| NH»CioHsOH..... 159.18 
5984 | ———, 5-amino-........ 6-hydroxy-1-naphthylamine..}| NH»CiwHsOH..... 159.18 
5985 | ——, 6-amino-........ 6-hydroxy-2-naphthylamine. .} NH2CiHsOH..... 159.18 
5986 | ——, 7-amino-........ 7-hydroxy-2-naphthylamine. .| NH»CiwHsOH.....| 159.18 
5987 | ——, 8-amino-........ 7-hydroxy-1-naphthylamine. .| NH2CiHsOH..... 159.18 
5988.0. ==, Me bromo=: 4.07. <tae||) Beha Soe eereateretacrertioes BrCiHsOH....... 223.07 
5989. | ——, 6-bromo-l- |, dc cece cee se eeseeses CHs3CiHsBrOH...| 237.10 
methyl- 
5990 gi —=—— SCI Om Foc heel cosas son et MerdePalslentiekeraielomere ClCiHeOH....... 178.61 
5991 ——, 1,6-dibromo-.... BreCioHsOH...... 301.98 
5992 ——, 1,6-dinitro-...... (NOs2)2Ci0Hs0H 234.16 
5993 ——.,, 1-methyl-....... 3CiwHeOH.....| 158.19 
5994 ——, 1-nitro-......... NOeCiHeOH..... 189.16 
5995 = MO MEMO Os 5S vcnsiSaiche |) RR ete osc clasist cee NOeCiHeOH.....| 189.16 
5996 ——.,, 8-nitro-... Re (PEA eA tie acetone ae eee sa NO2CwHeOH..... 189.16 
5997 | ——,, 1-nitroso-....... 1,2-naphthoquinone 1-oxime..| NOCioHsOH..... . 173.16 
5998 | ——, l-p-phenylazo-. .| p-nitrobenzeneazo-f-naph- NOsCeHiN :NCw- | 293.27 
thol; paranitraniline red H;,OH 
5999 ——,, 1,2,3,4-tetra- 8-naphthol 1,2,3,4-tetra- CceHa:CaH7OH....| 148.20 
hydro- hydride; ac-tetrahydro-f- ; 
naphthol 
6000 | ——, 5,6,7,8-tetra- B-naphthol 5,6,7,8-tetra- C4Hs:CeH30H....} 148.20 
hydro- hydride; ar-tetrahydro- 
a-naphthol 
6001 | ——, thio-............ 2-naphthalenethiol*; B- CisH SH soe ae 160.22 
naphthyl mercaptan 
6002 Naphtholaldehyde. See Naphthaldehyde, hydrory-. 
6008 8-Naphtholdisulfonic |acid R. See 2-Naphthol-3,6-di|sulfonic acid. 
6004 1-Naphthol-3,6-disul- | H acid..................... H2N(OH)CioHa- 319.30 
fonic acid, 8-amino- (SO3H)2 
6005 2-Naphthol-3,6-disul- | 8-naphtholdisulfonic acid HOCwHs(SOsH)>2..| 304.28 
fonic acid R; f-naphthol-a-disul- 
fonic acid; Racid _ 
6006 2-Naphthol-6,8-disul- | f-naphthol-y-disulfonic HOCiHs(SO3H)2..| 304.28 
fonic acid acid;’G acid 
6007 B-Naphthol-a-monosu|IfOnic acid. See Croceic acid. 
6008 1-Naphthol-2-sulfonic | a-naphtholsulfonic acid of HOCwHeSOsH....| 224.22 


acid 





Schaeffer 
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Crystalline | ; = Solubility in grams per 100 ml of 
form, color Density Melting Boiling ee eS ee ee 
No. pre at ¢/ral point, “C | point, °C Water | Alcohol Ether, etc. 
BOTAN MEVelnecdaf tata ESE. 2.52 ||) arsscetsre crore 194d ] v.s v. s. eth. 
5975 col. liq., TOGO TT” Pee ee ses 14017 Vi sL..8. | vs.8 v. s. eth. 
1.567117 
5976 | wh. monoel. pl.| ......... 68 265.3 sl.s.h. | v.s v. s. eth. 
BOE eli’... .brkPnk MISE ey eles see 16129; i v8 v. 8. eth. 
; 285 d 
5978 col. monocl. 1.2174 122 294 .85 0.07425 | 12.55 | 76.92 eth.; s. 
leaf. (286) chl., oils, alk., 
glyc. 

5979 | sm. need. f. al.| ......... G80: _ eee eee eee i 8. s. eth., chl. 

5OSG) Weneed. fealh/ Howell 3... 110/(107=8) [6.5 ey: i v.s. bh. | sl. s. eth. 

Ggelee leat. fw al:. s|ltaccte see 235 d. Sub |) eos. s. s. eth. h. ac. 
a.;v.s. NaOH; 
sl. s. bz. 

5982 Jeafs unsheasUilstee)..3.....\ Ria sour plone = slisehallt. 520 sl. ‘. fluores. 
eth. 

5983 need ifs weet: eee siete 25490 were.) for. hele s. Veh sl. s.eth., bz. 

5984 | need. orsc.f.w.| :........ L86WCra MN eal s. s. s. eth. 

BOSDEN INC Aah: Warn, ieee en ste ae 19025 dito |W. 8. Sp are os" 

5986) 4\eneed..fial. 2..0\ehae 3°. 2 ZOLYAT ie ROI OG An sl. s v.s. v. s. eth. 

5987 oe ftweor |||\ponae sit 20557 ee | ha, s. s. sl. s. eth. 

eth. 

oss Chomb. pris... ees. tae 84 d. 130 i 8. s. eth. 

BERGE need ee ee. silts. ch EN 129 DS ee tp s. s. eth. 

g89008 | ptf w. or “| .....&.. CNN ee add OA INR ee sl. s. 8 s. eth. chl., 

need. f. Igr bz., ac. a.; sl. 
s. ¢. Igr. 

5991 need..f. ac..a eines). .: 106 Asie es i 3. s. eth. 

5992 || pat yell need. 5.......8 195 d aly v. sl. s. | s. s. eth., chl. 

5993 nS es |G erate Beh Sc OL ORE 112 eh, OM sl. s. s. s. eth. 

5994 | yel. need. f.al.} ......... 103 Hagon ind y. sl.s. | sl. s v. s. eth. 

(98-100) 

5995 | yel. need. f.w.| ......... 7 olastertets v.s.h. | v.93. v. s. eth. 

5996' | yel. need. f.w.| ......... BB eee» mierda bhstn 8. v.38. s. eth., bz., chl. 

5997 | yel.need.f.bz.| ......... 110@05=7) i aneercces 0.02 c. | 2.418 Vous, cubs (s. 

_y.s.h.|  bz., glac.ac.a. 

3998) |orstolbr: play .!l) on <sonleo% 252 ss i. Me ee Abe ea 

OOOO |) Olle cee carats: 3 L071) eens 265.5 v.sl.s.| v.s. vy. s. eth 

6000t .\Sneed. fal esi Many |... 57.5 276 v: sl: 8. | v.8 vy. s. eth 

6001 | glit. se. f. al...| 1.550 81 288 d. sl. s. v.8. v. s. eth 

6002 

6003 : 

6004) || ‘colt ior. <eperereyam: Pee, | an ee eee ey Ear ER acscrtncte let ebito odo Ate 

6005 | ‘deliqg. col.. © | \..5...... dix. +. - SGLK RCA v3 v.s i. eth, 

nee 
FOOTE TN Rs ed ora eee eee Ee oe ote Wena 6b ada dl mrtotes t eeeted dell tind ome (aS on SS ae 
6007 
6008 .| col. rhomb..)/|-....,.. S250 GatteL | c eae , s. i. eth. 
tab. f. w. ; , 





No. 


Name 





6025 
6026 
6028 


6029 
6030 
6031 


6032 
6033 


6034 
6035 
6036 
6037 
6038 
6038M 
6039 


6040 
6041 
6042 
6043, 


6044 
6045 


6046 





i-Naphthol-3-sulfonic 
acid 

1-Naphthol-4-sulfonic 
acid 

OL ol a 


Sg 
I-Naphthol- 7-etlfonid 


ers ee er 
acid 
——, inner anhydride....... 


2-Naphthol-6-sulfonic 
acid 
, 1-amino-, sodium 


salt 
2-Naphthol-7-sulfonic 
acid 
2-Naphthol-8-sulfonic 
1-Naphthonitrile...... 





2-Naphthonitrile...... 


a B-Naphthophenazin 
a-Naphthoquinaldine. 
8-Naphthoquinaldine. 
Naphtho(2,3-f)quino- 
line 
a-Naphthoquinoline. 
8-Naphthoquinoline. 
1,2-Naphthoquinone. . 


——, 1-oxime. 
——, 2-oxime. 
——, 6-hydroxy-...... 
——, 7-hydroxy-...... 


1,4-Naphthoquinone. . 


——,, 1-oxim 





PHYSICAL CONSTANTS OF 











—.,2 "3 (OL 3,4)-dihydrjoxy- See Isonaphthazarin. 


——, 5 8- dihydroxy-. 
——, 2-hydroxy-...... 
——,, 5-hydroxy-. 


——, 2-hydroxy-3-met/hyl-. 


2, 6-Naphthoquinone. P 


Naphthoresorcinol., 
Naphthosulfone. 


Nasneaaken hydro|xy-. 


1-Naphthylamine.,.... 
——,, hydrochloride......... 
——, N-acetyl-........ 


——, N-acetyl1-N- 
methyl- 





Mol. 
Synonyms Formula Wt. 
aera SAAR ce eee eee HOC iHeSOsH. . 224.22 
Nevile-Winther acid......... HOCwH6SOsH.....| 224.22 
a-naphtholsulfonic acid L HOCiwHeSOsH... .| 224.22 
Siacid eeeee ce. aes CiwHoNOsS....... 239.24 
A Aerio gh Oa sae HOCwH6SOsH. ...| 224.22 
a-naphtholsulfonic acid $....| HOCiHsSOsH....| 224.22 
naphthosulfone............. CioHeOSO2....... 206.21 
fs Seay 
Schaffer’s acid; B-naphthol- | CioHse(OH)SOsH..| 224.22 
sulfonic acid 8 
Ct ay en ae H2N(OH)CiHs- 261.23 
SOsNa 
B-naphtholsulfonic acid F....| CioHe(OH)SO3H . .| 224.22 
acid. See Croceic acid. 
1-naphthalenecarbonitrile*; CwH7ON: }sadoshe 153.17 
a-naphthy! cyanide 
2-naphthalenecarbonitrile*; CioH7ON.. 2... 153.17; 
B-naphthyl cyanide 
e. See Benzola|phenazine. 
See Benzolh]quinoline, 2-methyl|-. 
See Benzolf|quinoline, 3-methyl|-. 
qa-anthraquinoline........... Cryin aeeee 229.27 
See Benzo{hlquinoline. 
See Benzo|f|quinoline. 
1,2-dihydro-1,2-diketonaph- | CioH6Q2.......... 158.15 
thalene; B-naphthoquinone 
See 2-Naphthol, 1-nitroso-. 
See 1-Naphthol, 2-nitroso-. 
Svha'-a-s vorard- otal a ME OR oe She vate HOCiwHs02.......| 174.15 
| SAP: ORR |) el tee HOCwHsO2.......| 174.15 
1,4-dihydro-1,4-diketonaph- | CiHsQ2.......... 158.15 
thalene . a-naphthoquinone 
See 1-Naphthol, 4-nitroso-. 
See Naphthazarin. 
Hea Pair cya eros -re oe HOCwHs02..... 174.15 
See Juglone. 
ae Phthiocol. 
2,6-dihydro-2,6-diketonaph- | CioHeQ2.......... 158.15 
thalene ; amphi-naphtho- 
quinone 
See 1,3-Naphthalenediol*. 
See 1-N aphthol-8-sulfonic acid,| inner anhydride. 
See Naphthol, amino-. 
a-naphthylamine........... CwH7NHe........ 143.18 
OTIS GOCE Oey acces iirecy CiH7NH2-HCl.. | 179.65 
N-1-naphthylacetamide; 1- | CioH;NHCOCHs..| 185.22 
acetonaphthalide : 
N-methyl-N-1-naphthylacet- | (CHs@O)(CHs)- 199.24 
amide NCi0H7 
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ORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 ml of 


























Crystalline re 
form, color Density Melting Boiling 
No. | and index of g/ml point, °C | point, °C WEN ?Ss 
refraction 
6009 need....... SAREE arial |e ane ene s. 
6010" | col; plfwe woe. ts 5553 170 d. v.s 
6011 | wh. hyg.er....) .......:. VOLS Se maean) ese een ts 
OOla® whi need 2 oes 422. . Se ROIS ee «1, sl.s 
6013 i ei esicas aall eats stave yp Rpaenceuiemue Din arate v.s 
6014 (CS pee on Bute | det Rea 107 -H:0, 180 | v.s 
OID | -pr. faba ps. ie css: 154 360 sl. s 
6016 GOMER OFF 52 SEE 172 lel eee gt ee v.s 
6017 WH pow s eNO dere ss W esses edeees | has cda be s. 
6018 mecds TOS Pa. Se 89 d. 150 v.5 
6019 2 
6020 ie need. f. Pi 33.5 296.5 i 
6021 | col. leaf. f. ler. 1.094 | 66.5 305 i 
6022 
6023 
6024 ; 
6025 Col leafs or. a |tmetes. cls 170 446 i 
tab. 
6026 
6027 
6028 | yel.-red need. | ......... d. 115-120 || 322 8222b< s. 
f. eth. 
6029 
6030 
60310 brick red 3 Fe 165/d ea eee eee Ss. 
lvs. f. acet. 
6032 | br.-red need...) ......... 104 Ea ereeeenee lease. 
6033 | yel. tricl. 1.422 125 subl. 100 | sl.s 
f. Igr. 
6034 
6035 
6036 , 
GOBTn P yelumeed nels sb sare ae 190 d. subl. sl. s. h 
6038 
6038M 
6039 CLT ts de etter am) mires bars 155 OO arene eee a 
6040 
6041 
6042 
6043 col. rhomb. | 1.131 50 301 0.17 
need. f. dil. 
al., 1.6703°).2 
COLE a Wem: Nectinee se Peta set mer ae eeenl bacete ee cts 3.77% 
GO45 ai collier iss.) + |b ost ene TSS S00 te nee s. 
GU4GS Eb Dutoc ae ean a LL na til | gis sl. s 








Alcohol 











Ether, etc. 


i. eth., bz. 


y.s. eth.;s. Igr. 


s. eth., Igr. 


y. s. eth.; s. bz. 
s. eth., H2SOu, 
bz. 


s. eth. 

i. eth., bz.; s. 
ac. a. 

y. s. eth., CS2, 
glac. ac. a.;s. 
bz., chl. 


s. eth. 

vy. sl. s. eth.; s. 
alk. 

v. s. eth. 

s. eth. 


y. sl. s. eth. 


s. eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 








Mol. 
No. Name Synonyms Formula Wt. 
6047 1-Naphthylamine, N, | .................0seeeeeee CioH7N(CoHs)2....| 199.29 
N-diethyl-....... 
6048 ——, N,N-dimethyle-...| ............2deeessceees CioH7N(CHs)2....| 171.28 
6049 = AN -ethy loi sein Sena hae dn de ehawre CioH7NHCoHs....| 171.23 
6050 | ——, N-methyl-....... a-naphthylmethylamine. . .. . CioH7NHCHs3..... 157.21 
6051 —,, 4-(1-naphthyl- 4-amino-1,1/-azonaphtha- CioH7N:NCiwHe- | 297.35 
2Z0)- lene NH2 
6052 =, 16-10]. ccs dealt wren dos vale yen trgmeebearss NOoCwHeNHe....| 188.18 
6053 == IN=pheny l=. se Fas ee ee cos Bade Ae te CiwH7NHCceHs....| 219.27 
6054 ——, 4-phenylazo- 4-benzeneazo-a-naphthyl- CoHsN2CioHeNH2 | 247.29 
amine 
6055 ==, N=propylens wngec| oi see cloeeon tenn enieien ane CiH7NHCH:- 185.26 
CH2CH3 
6056 ——., 5,6,7,8-tetra- a-naphthylamine 5,6,7,8- C4Hs:CeHsNHo...| 147.21 
hydro- tetrahydride; ar-tetrahy- 
dro-a-naphthylamine 
6057 | ——, N-o-tolyl-....... N-1-naphthyl-o-toluidine. .... CioH;NHCcHsCHs | 233.30 
6058 | ——, N-p-tolyl-....... N-1-naphthyl-p-toluidine. . ..|. CioH7NHCeH4CHs} 233.30 
6059 2-Naphthylamine..... B-naphthylamine........... CioH7NHe........ 143.18 
60600 |=—=Shydrochloride;™ > | natetaerecie octets. CioH7NH2-HCl....| 179.65 
6061 ——, N-acetyl-........ N-2-naphthylacetamide; 2- | CioHz;NHCOCHs. .| 185.22 
acetonaphthalide 
6062 | ——, N,N-dimethyl-...) ............... 0. eet e ees CioH7N(CHa)2....| 171.28 
6063: || === PN=ethy lee 5... panel) saiete teeter ele ota ratanslaral teks aieiorons CiH7NHC2Hs....) 171.23 
6064 | ——, N-methyl-...... B-naphthylmethylamine..... CioH7NHCH3..... 157.21 
Gis ies MANE LG bo tine wel sews ane asdecksodsooo sees NO2CiHsNHe....| 188.18 
$066 ——,, 5-nitro-......... NO2CiHeNHe....| 188.18 
6067 | ——, 8-nitro-......... NOesCiwHeNHe....| 188.18 
6068 | ——, 1-nitroso-....... NOCwHsNH2..... 172.18 
6069 ——, N-phenyl-....... CioH;NHCeHs....| 219.27 
6070 | ——, 1,2,3,4-tetra- B-naphthylamine 1,2,3,4- CeHs:CaH7NHo...| 147.21 
hydro- tetrahydride; ac-tetrahy- 
dro-f-naphthylamine 
6071 —., N-o-tolyl-....... N-2-naphthyl-o-toluidine..... CioH7NHCc6HiCHs | 233.30 
6072 | ——, N-p-tolyl-....... N-2-naphthyl-p-toluidine. . . .| CioH;NHCsHsCHs | 233.30 
6073 1-Naphthylamine-4,8- | 4-amino-1,5-naphthalenedi- NH2Ci0Hs(SO3H)2 | 303.30° 
disulfonic acid sulfonic acid; a-naphthyl- 
aminedisulfonic acid S ’ 
6074 | 2-Naphthylamine-4,8- | 3-amino-1,5-naphthalenedi- HeNCiHs(SO3H)» | 303.30 
disulfonic acid sulfonic acid; 6-naphthyl- 
aminedisulfonice acid; C 
acid; acid IV ee 
6075 | 2-Naphthylamine-6,8- | amino G acid; 7-amino-1,3- | HzNCioHs(SOsH)2 | 303.30 
disulfonic acid naphthalenedisulfonic acid 
6076 a-Naphthylaminemon|osulfonic acid S. See 1-Na|phthylamine-8-sulfonjic acid. 
6077 B-Naphthylaminemon|osulfonic acid I (of Dah|1). See 2-Naphthylam|ine-8- 
6078 a-Naphthylaminesulf|onic acid. See 1-Naphthylam|ine-5-sulfonic acid. 
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For explanations and abbreviations see beginning of table. 
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iso eee ae = Solubility in grams per 100 ml of 
a, ity felting soiling ae Zw ee, 
No. andl nde aes g/ml point, “C | point, °C | Water | Alcohol Ether, ete. 
6047 esc 10058 etal. «26 290 (285) | i. s. s. eth., bz. 
6048 eal. ee with 1.0446-° 59 5-67 274.5 i. Ss. s. eth, 
vit. fluores. 
6049 | col. oil, 15 060-— aul ee eee 305 i. s. s. eth. 
1.6477315.1 (187-90?) 
60508 | gred oils. i Alita. eon eR aoe 293 ile v.s vy. s. eth.; s. 
2 
6051 | redsh.-br.need.| ......... 1'75-(1'83) Malema i. sl. s sl. s. eth., bz. 
O52 mn sy el-wprs taal. -Allle ob steras.c 143. Ban Mattee: |Feuicia SMe PO Ree | PRESB ar cesafs exe's 
6053 col. re (yc mna| 2 Ae eee 62 335258 1.44% | s. ‘te 8. ‘ters 8. 
pr. f. al. z.,chl., ac.a. 
6054 | red need. f.al.} ......... 120123) ie aneeeee st. | ener Ss. s. eth., bz. 
GORGE FOI Sirs sisemiste tis boicabie ee sett ee ee ca. 317 mma Aevehgereem  cearircen) ae, Sao 
6056 iba ree NA05423. ni-petonndtis ade 276.8 v.sl.s. | s s. eth., dil. a. 
1.58964?5- 
6057" | need. f. ler... 6 i2.....25. 94-5 Bigs ede sok i v.s v. s. eth., bz 
G05SRo prs Mal sees Meta... ce 79 23010 AZ s. Vans eth ies: 
bz.; st s. bh 
pet. eth. 
6059 leaf mi 1.061. | 110.2 306.1 i. 8. s. eth., bz. 
-64927%.- 
6060 | leaf..... ee 8 oc ch SS eee Fab v.s v.S eee sl. s. 
‘6061 Ing. flatineed.. is aee arise 13206 ode henson Ss. s. sl. s. eth. 
.W. 
6062 | dk. red need. 1 029** 52-53 305; i. s s. eth. 
1.6443255- 212 569 
6063 ool ou 1.057 <-15 ee i; 8. s. eth. 
-6544021.3 305-7 
6064 ORD eces avsnstove:|| Riecezettucts,civuel | tee Aa La ft fees es eka er Or, “ 
298) 
6065 ae a meed;, |Moxshaacet 127i (123=4) ieee tertees se s. h. v.S 8. ac. a. 
al. 
poe red ned fall cence 143 dmmosilmae Fe, iba dcs.s v.s.h. | 8 ae i. ler 
606 etl NEEAEAM. Mal lPe seks ote LOS Esai ous. fk, || eRe v.S. . eth.; i. Igr 
6068 | grn. need. f.al.| ......... 15022 meetin. t <4 sls) Lealavas) vy. s. eth. 
6069 wees Zoe Baha oe 108 399.5 i. 8. Sete 
. me. al. vy. s. chl. 
6070 lias mn 1.02922 38 278.5 s. h. v.s y. s. eth. 
5603922: 
BOTs) Meal. fallor ie ballend.h... 02 95-6 AQO=5),Di* ||. cake: s. biog hee bz., 
gr., chl., acet. 
60720 | iredileafifvaltillos.... 24 LOZESwrslanieeeess.c, | cel hen sl. s. s. sti bz.; sl. 
s. lgr. 
6073at) rhomb Merk xe tA ev ae Sie eT artes k Dh oc eaeeekel lt yor ee tes fe 
GOT EE| Sorte Petes GS CEPA Pes |. acc. ace SANE Riad Tee EAS  C Say v TOMER SHS ee chetans fe cides x 
607575) monoclsneed AI). 5... «ANS ee PIE een Siu. Raval 8 WAS Teles... oi seles a 
6076 
6077 | sulfonic acid. 
6078 


PHYSICAL CONSTANTS OF 





6079 
6080 
6081 


6082 
6083 


6084 
6085 
6086 


6087 
6088 
6089 


6090 
6091 


6092 


6093 
6094 
6095 
6096 
6097 


6098 


6099 
6100 
6101 
6102 


6103 
6104 
6105 


Name 


B-Naphthylaminesulf 
B-Naphthylaminesulf 


1-Naphthylamine-2- 
sulfonic acid 


1-Naphthylamine-4-su 


1-Naphthylamine-5- 
sulfonic acid 


1-Naphthylamine-6- 
sulfonic acid 

1-Naphthylamine-7- 
sulfonic acid 

1-Naphthylamine-8- 
sulfonic acid 


2-Naphthylamine-1- 
sulfonic acid 

2-Naphthylamine-4- 
sulfonic acid 

2-Naphthylamine-5- 
sulfonic acid 


2-Naphthylamine-6- 
sulfonic acid 

2-Naphthylamine-7- 
sulfonic acid 


2-Naphthylamine-8- 
sulfonic acid 


a-Naphthyl cyanide. 

8-Naphthyl cyanide. 

1,2- Naphthylenedi- 
amine 

1,4-Naphthylenedi- 
amine 

1,5-Naphthylenedi- 
amine 

1,6-Naphthylenedi- 
amine 


1,7- Nephithyienodi- 
amine 

1,8-Naphthylenedi- 
amine 
api Nap heeiaianedi; 
amine 
2,6-Naphthylenedi- 
amine 

Naphthy] esters. 


1-Naphthyl ether..... 
1,2’-Naphthyl ether... 
2-Naphthyl ether..... 





Synonyms 


1-amino-2-naphthalenesul- 
fonic acid 


5-amino-1-naphthalenesul- 
fonic acid; a-naphthyl- 
aminesulfonic acid; Lau- 
rent’s acid 
5-amino-2-naphthalenesul- 
fonic acid 
8-amino-2-naphthalenesul- 
fonic acid 
8-amino-1-naphthalenesul- 
fonic acid; a-naphthyl- 
aminemonosulfonic acid 
S; Schéllkopf’s acid 
Tobias’ acid; 2-amino-1- 
naphthalenesulfonic acid 
3-amino-1-naphthalenesul- 
fonic acid 
6-amino-1-naphthalenesul- 
fonic acid; #-naphthyl- 
aminesulfonic acid III 
6-amino-2-naphthalenesul- 
fonic acid; Brénner’s acid 
7-amino-2-naphthalenesul- 
fonic acid; 6-naphthyl- 
aminesulfonic acid F 
7-amino-1-naphthalenesul- 
fonie acid; §-naphthyl- 
aminemonosulfonic acid I 
(of Dahl) 
See 1-Naphthonitrile. 
See 2-Naphthonitrile. 
1,2-naphthalenediamine*; 
1,2-diaminonaphthalene 
1,4-naphthalenediamine*; 
1,4-diaminonaphthalene 
1,5-naphthalenediamine*; 
1,5-diaminonaphthalene 
1,6-naphthalenediamine*; 
1,6-diaminonaphthalene 


1,7-naphthalenediamine*; 
1,7-diaminonaphthalene 
1,8-naphthalenediamine*; 
1,8-diaminonaphthalene 
2,3-naphthalenediamine*; 
2,3-diaminonaphthalene 
2,6-naphthalenediamine*; 
2,6-diaminonaphthalene 


See ‘“‘naphthy] ester,” under th 


1-(1-naphthoxy) naphtha- 
lene*; a-dinaphthyl ether 

a,f’-dinaphthyl ether; 1- 
(2-naphthoxy) naphthalene 

2-(2-naphthoxy) naphtha- 
lene*; 6-dinaphthy] ether 





Formula 


Mol. 
Wt. 





onic acid F. See 2-Naphthyl|amine-7-sulfonic acid]. 
onic acid III. See 2-Naphth|ylamine-5-sulfonic ac id. 


NH2CioH6SOsH. . 


Ifonic acid. See Naphthionic |acid. 


NHeCiHsSO3H- 
H20 


NHeCwHeSOsH.. . 

NH2CiH6SO3H - 

NHC 10H6SOsH- 
H20 


NH2CioH6SOsH .. . 

NH2CiwHeSO3H- 
H20 

NH2CiHeSOsH.. . 


NH2C1H6SO3H- 
NH2CwHsSOsH- 
H20 


NH2CiwHeSOsH... 


CwHe(NH2)2...... 
CioHe(NH2)2...... 
CioH6(NHe2)2...... 
CioHe(NH2)2..... - 


CioHe(NH2)2...... 
CioHe(NHa)e...... 
CioHs(NH2)2...... 
CioH6(NH2)2...... 


e names of the acids. 


(C10H7)20 
CioH70Ci0H7..... 
(CioH7)20........ 


-|223 24 


241 26 


223 .24 
241.26 
241.26 


223 .24 
241.26 
223.24 


241.26 
241.26 


223.24 


158.20 
158.20 
158.20 
158.20 


158.20 
158.20 
158.20 
158.20 . 


270.31 
270.31 
270.31 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility i 0 f 
form, color Density Melting Boiling ubity merges per A0p zl of 


No. and index of g/ml point, °C | point, °C Water (Alcohol Ether, ete. 














refraction 
6079 
6080 
6081 ECE ME Wicd askinsine ss 272 dee eee 0.412, | i. i. bz. 
3.1100 
6082 
SOSSMNC SMa Di seyascas el Isvebecvces 189: Sm welll caermtees sl. s. vy. sl. s. | v. sl. s. eth. 
GOS4a i coleplitskwes sal cob.eec (one Pe BES ee 0.037 | i. i. eth. 
GOSbmaiecolmecd fs Wa lesbos cceia|) oo namoress ib eb dow 0.464% | v. sls. | v. sls. eth. 
GOSH anmeed aressre« cdlte eh cae cas He): 130) |aseaisides 0.4210) vy. sl.s.} v.sl.s. eth.;s. 
0.0271 ac. a. 
GOS Tom elecaegti-y Me) Wey MEIN Sek ic, svea ||’ rave scarce li teereptetaders sl. a c.,| v.sl.s. | v. sls. eth. 
5 s. h. 
GOSSwal Need it. Ws de srabss<sctial| | decal ecw wal eon ders sl. s.c. | v.sl.s. | v. sl. s. eth. 
BOSOM OR eCO te WA. 7 cll eak evaiacopscer lll oiytactecn axes | [lh actateeaders 0.03370 | y.sl.s. | v.sl.s. eth. 
6090 eT PA oa ee, (oes Sere | reser eee. | ee tens Oe ame 0.013%9,| v.sl.s. | v.sl.s. eth. 
0.16100 
6091 eT OTN Re oe Smee | HneeiVey® Ae ma | ae a 0.02, | v.sl.s. | v.sl.s. eth. 
0.28100 
CITED S| ea Se tk EO | es oe] Ue 0.069 | sl.s. v. sl. s. eth. 
6093 
6094 
GOS5e| leat, £. Wales PD aucys em 96 150-19. s. h. v.S. vy. s. eth. 
6096) if) prefs bs Wess. 3) och. otek 1:20) aes, Yuthe ee... sl. s. v.s. v. s. eth. 
60971 | colipr ff ethWit)..... oae 189.5 subl. Vieusle Shes. dbs v. s. eth., chl. 
c. 
6098 | need. f. w., 1.14798 Sab \oAbheya| Fink ee 21... vy. sl. s.} s. bh. sl. s. eth. 
1.708399-4 Cig Soak 
6099 || Leak. fbzsc Ole)... oak LR? Bid HOWE, shee sl. s. v.s. vy. sl. s. eth. 
need. f. w. 
6100 | col. er. f. al., 1.12799 66.5 subl. 20512 | sl. s. v.s. y.s. eth. 
1.682899-4 
6102) | Jeaf.f. ethifs2h))eten.u.. AO igs eee tS ved |ideteies v.S. s. eth. 
61020" need sie wie .24l ote. et 216 Xu Pp Al exact e if? sl. s.| v.sl.s. | v.sl. s. eth. 
G03: 21 col. leaf... ORM doses 110 >360 gi s. h. s. eth., bz., bh. 
ac. a. 
CLOLe iii need. tially Hinde arses 81 26415 rt sl. s. s. eth., bz., chl. 
+eth. 
6105 | col. need. f. al.| ......... 105 25079 sl. d. | i. s. h. v. 8. eth.;..s. 
bz., h. ae. a. 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





6107 
6108 


6109 
6110 
6111 


6112 
6113 
6114 


6115 


6116 
6117 
6118 


6119 
6120 
6121 
6122 
6122M 


6123 
6124 
6125 
6126 
6127 


6128 
6128M 


6129 
6130 
6131 
6132 
6133 
6134 


6135 








Name 
1-Naphthyl ketone.... 


1,2’-Naphthyl ketone. . 
2-Naphthyl ketone.... 


Naphthyl mercaptan. 


2-Naphthyl salicylate, -|. See 


Narceine seit fie. hs 


—, bisulfate............. 
——,, hydrochloride......... 


Narcotine............. 


——, hydrochloride......... 
dl-Narcotine. 
Narcotine hemipic aci 
Naringin.3.).i028. 5 + 


Neohexane. 





Neopentane. 
Neopentyl alcohol. 
Neral. 

INGO) sade leteleyarettucts | ra: 


Nerolin (new). 
Nerolin (old). 

Neurine 6, actiteniscts4 0 y 
Nevile-Winther acid. 


Ngai camphor. 
Nicoteine.../.......:.: 


Nicotine deemineiicssi.s 6 
——,, hydrochloride (d) 

——— picrabesne cies os sickle 
——,, salicylate............. 


=== WAT tLate. san-iesiemite bite 





——. N-methylbetaine. 





pellagra-preventive vita- 
min; P. P. factor 
See T'rigonelline. 
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Mol. 
Synonyms Formula Wt. 
a, a-dinaphthyl ketone...... CioH7COCwH7. ...} 282.32 
a,8’-dinaphthyl ketone...... CioH7COCiH7....} 282.32 
8, 6’-dinaphthyl ketone. ....| CioH7COCioH7....| 282.32 
See Naphthol, thio-. 
Betol. 
pei brs ee ia oii eye poste winced C23H27NOs-3H20. .} 499.51 
Ma aed Ieee see iobiaerae sists Cau ets HS04--| 723.69 
10H20 
iapaced tern srs etea Ae epie wae ahs CosHo7NOs-HCl-- | 535.97 
3H20 
Sfekahs RUA leis isos att ete permeate Co2Ho3NO7.......| 413.41 
ats Sette SraDartets yids Co2H23NO7-HCl-- | 467.90 
| See Gnoscopine. 
d. See Hemipic acid. 
sa ten sIake Aspens oooh notsrsie CosH2g012(?)......| 496- 
.46(?) 
See Butane, 2,2-dimethyl-*. 
See Propane, 2,2-dimethyl-*. 
See 1-Propanol, 2,2-dimethyl-* 
See Citral b. 
3 pleas Uiied.-obtedien: CiHvOH........ 154.25 
1-ol* 
See Ether, ethyl 2-naphthyl. 
See Ether, methyl 2-naphthyl. 
trimethylvinylammonium CH2:CHN(CHs)s- | 103.15 
hydroxide OH : 
See 1-Naphthol-4-sulfonic acid. 
See /-Borneol. ~~ 
Soe OTE CODE Dn persis CiHiwNe.........] 160.21 
nicotini¢ amide; 3-pyridine- | CsHsNCONHb....| 122.12 
carboxamide*: pellagra- 
preventive vitamin; P.P. 
factor 
BE OO. Cone CrHuNe.........] 162.23 
J cthuiancrepaanete cyst leneetetan ales 2 CioHisN2-2HCl,...| 235.16 * 
is; Peraatheestbeses fee ate a eee 620.45 
307 
OPO AB HOP Bont nee CioHisN2-C7H60s..} 300.35 
nicotine bitartrate.......... CioHisNo-2CaHe- | 498.44 
Os-2H20 
3-pyridinecarboxylic acid*; CsH4sNCOOH..... 123.11 


ORGANIC COMPOUNDS (Continued) 








Crystalline Solubility i 100 ml of 
form, color Density Melting Boiling nicks ied Sr Age a 
No. and eee os g/ml point, “C | point, °C Water | Alcohol Ether, etc. 
6106 >| need. f. eth...) ......... 104 subl.., ) |e ao, s. h. sl. s.eth., h. ac. 
UT ss) Ve Se 
ui 4 on chl., 
2504 

6107 | col. need. f.al.| ......... 136=7:(135)|"subl |e. dae. 1,314 v.s. eth.;s. bz. 

6108 (ineed fF" 4) 2.8 .ceye $25. i PPS Sh. i. 037222 ee a eee 
eth. 

ad i nie. TS TGA Sa MNES, Ser... i. 0.0819 oa eth.; s 
chl.+ eth. c 

6109 

6110 

111 coleprihcnwestiill Wed. .< 2h are 11:7 018 eee 0.078!5 | 0.1 i. eth., bz.; s. 

~ alk., NH4OH; 
sl. s. aes 
0.011! 4 

6112 |) cr. Bord: (0) aa || ee cat d.—> yel.| ......... s s. h. s. chi. 
need. 

6113 |p yel-erif. ACW.) 208 aril 192 alee ees sl. s. 8. s. me. al. 

6114 teeta 1.374 175 d. 0.00420 | 120 0.84, 2.155 eth.; 
need. f. al., v. s. chl.; s. 
{a]-207.35 °p bz., CS2, eth. 

oe acet., pet. 
eth. 

6115 whelustaers.. 4|cwdacscn: LOZ—B eM OT: ARE 3. 82 CEeo |, Reo s. chl. 

6116 

6117 

GUISH ism prec. 7 tl |l tease SDD WLM ees es sl. - c.,| v.s. hb. | 1. eth. 

seh 

6119 

6120 

6121 

6122 

(PPM EL OTe. One nana oe 0 SBI Mo ae DDE SO icant | ON Rie etwigas gene 

6123 

6124 

6125 SYLUP oya.5 oa Es os, RANE RA ONS Re s Ss s. eth. 

6126 

6127 

L280 NE severe cterecsretruars 10783? Vee fc OO IER I, atc iret jie yA MESO 

6128M| wh. cr. powd..| ......... TOQESTS Pe MRNAS. 100 66.6 sl. s. eth., bz.; 

10 glyc. 

6129 | col. oil., 1.009247* | <-80 247.3 $ 2 wo eth. v. s. 
peter ‘ oH, pet. eth., 
a)-161. oils : 

BLSO WideliqeiGr 2s fe) sc cleiesere 3. | cate Se eee | at ate ees ob s BLO RE ED AN eer 

6131" | tyel:ncedior pri |... 2. « 218 RNA TE ere fl AR RR EADS ES Pelee 

OTS Dei ws pleas ctrl Seseceecanetee LETTS OM Oo ae Eee eh, s. s s. eth. 

6133 | reddish-wh. cr.} ......... 88-90. OSRRORN v. Ss. 8 s. eth. 

618498 |"icol. need ./.6. 5]! 6 td ace 234-37 subl. sl. i c.,| 0.735 | v. sl. s. eth. 

6135 


























For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 









































Mol. 
No. Name Synonyms Formula Wt. 
6136 Nicotinic acid, 2-hy< 4). keke caso CsHsN(OH)COOH] 139.11 
roxy- 

6137 » 1,2,5,6-tetrahydr|o-1-methyl-. See Arecaidin|e. 

$137M| Nicotinic amide. See Nicotinamide. 

6188 - ||pNicotyrine a2 fences. 3-(1-methyl-2-pyrryl)pyri- CiHwNe......... 158.20 
dine; dipyridine 

6139 Niobe oil. See Benzoic acid, methyl ester. 

6140 Nitramine. diethyl-. See Diethylamine, N-nitro-. 

6141 ——,, dimethyl-. See Dimethylamine, N-nitro-. 

6142 | ——, methylpicryl-. See Tetryl. 

6143 ——, phenyl-. See Aniline, N-nitro-. 

6144 ——,, n-propyl-. See Propylamine, N-nitro-. 

$145 | Nitranilic acid........ 2,5-dihydroxy-3,6-dinitro- (NO2)2Cs02(OH)2 | 230.09 
quinone 

6146 Nitranilide. See Aniline, N-nitro-. 

6147 Nitric diethylamide. See Diethylamine, N-nitro-. 

$148 Nitric dimethylamide. | See Dimethylamine, N-nitro-. 

6149 Nitric ether. See Ethyl nitrate. 

Nitro-. See the parent com|pounds (e.g., for nitrobenzene s|ee Benzene, nitro-). 

6150 Nitroerythrite. See Erythritol, tetranitrate. 

6161 &| ‘Nitroforms: 2223).4.).- trinitromethane*...........- CH(N0Os)3........ 151.04 

6152 Nitroglycerin......... glycerol trinitrate; glyceryl CsHs(ONOz)3.... - 227.09 
nitrate; trinitrin; glonoin; 
ete. 

6153 Nitrolic acid, ethyl-. See Acetonitrolic acid. 

6154 , methyl-. See Formonitrolic acid, 

6155 Nitromannite. See Mannitol, heranitrate. 

6156 Nitronyen .nwasieed ss. cB 4,5-dihydro-1,4-diphenyl- CooHisNs........- 312.36 
3,5-phenylimino-1,2,4- 
triazole 

6157 Nitrosamine, diethyl-. | See Diethylamine, N-nitroso-. 

6158 , diisopropyl-. See Diisopropylamine, N-nitro|so-. 

6159 | ——, dimethyl-. See Dimethylamine, N-nitroso-. 

6160 | ——, diphenyl-. See Diphenylamine, N-nitroso-}. 

$161 ——,, dipropyl-. See Dipropylamine, N-nitroso-. 

6162 , methylphenyl-. | See Aniline, N-methyl- N-nitro|so-. 

Nitroso-. See the parent co|mpounds (e.g., for nitrosobenze|ne see Benzene, nitros|o-). 

6163 Nitrous diethylamide. | See Diethylamine, N-nitroso-. 

6164 | Nitrous diisopropylamlide. See Diisopropylamine, N-|nitroso-. 

6165 Nitrous dimethylamid/e. See Dimethylamine, N-nitros|o-. 

6166 Nitrous diphenylamid|e. See Diphenylamine, N-nitros|o-. 

6167 Nitrous dipropylamide}. See Dipropylamine, N-nitroso|-. 

6168 Nitrous ether. See Ethyl nitrite. 

6168M| 1-Nonacosanol*....... n-nonacosyl alcohol. ........ n-CosHss0H... ... 424.78 

6168R | n-Nonacosyl alcohol. See 1-Nonacosanol.* ~ 

6169 Nonadecane*......... m-nonadecane...........2..- CH3(CHe)17CHs...| 268.51 

6170 | Nonadecanoic acid*...| n-nonadecylic acid.......... CH3(CHe2)1;COOH | 298.50 

6171 1-Nonadecanol*....... n-nonadecyl aleohol......... CH3(CHe)1sOH 284.51 

6172 10-Nonadecanone*. caprinone; dinony] ketone. . (CoHis)2CO....... 282.50 

6173 n-Nonadecyl alcohol. | See 1-Nonadecanal*. 

6174 n-Nonadecylic acid. See Nonadecanoic acid*. 

6175 | Nonamethylene glycol.| See 1,9-Nonanediol*. 

6176 Nonanal, oxime. See Pelargonaldehyde, oxime. 

6177 Nonanamide*. See Pelargonamide. 

6178. |). Nonanet® ..334 ...eepee MNONANE! 52a Fed: iaisie aie CH3(CHs)7CHs....| 128.25 

6178M| ——, 1-amino-. See Nonylamine*(n). 

6179 Nonanedioic acid*. See Azelaic acid. 

6180 1,9-Nonanediol*....... nonamethylene glycol; en- 160.25 


neamethylene glycol 
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CH20H(CH2):- 
CH20H 


ORGANIC COMPOUNDS (Continued) 


No. 








Crystalline 
form, color 
and index of 
refraction 


need. f. h. w.. . 


Ing. yel. pl. 
f. acet. 


col. oil or 
wh. cr. 

col.-yel. liq., 
1.48218.6 


yel. need...... 


€al., 
1.436346 
glit. leaf. f. al.. 


opaque cr..... 
leat Sales 





Solubility in grams per 100 ml of 





Density Melting Boiling 
g/ml | point, “C'| point, "C | Water | Alcohol | Ether, ete. 
ie ea 256; subl. sl. s. h. | sh. s. sl. s. eth.; v. sl. 
6301-2 d. s. chl. 
1.12418 108 286-90735 sl. 5. ¢.,| 5. s. eth. 
(280-1) reals 

ae PRP Tre 100 170 d. v.8 v.s i. eth. 

1 5967 15 45-72 exp.| 8. | tsi: s. al 

1.601 2.9;13.2 | exp. 260 0.1870 | 25 cE) ‘a 7 me 
al. 

ee Se 189d ant Oe Ee 6. SLa a. ethos. 
bz., acet., chl., 
et. ac. 

Og’ Paper aee? es S463 leone P Se eee [Ce ene he octets sree 

0.77782 32 330 i, sl. s. s. eth. 

“6. ee 66.5 299100 rat sl. s s. eth. 

iste etsts he 62 SEE al | SAPO CEN lACeea rat | Pelrare RPE oe 

ne Se 58 >350 i. s. h. s. eth. 

150.72 i. v.8 v. 8. eth. 
1.0) 
Sap Tae. [gue ers ne 147-50? sl. s s. i. eth. 




















For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. Name Synonyms Formula 

6181 Nonanenitrile*. See Pelargononitrile. 

6182 Nonanoic acid*. See Pelargonic acid. 

6183 1=Nonanol* Spee n-nonyl alcohol............. CHs(CH2);CH20H 

6184 | ——, 2-methyl-*...... 2-heptyl-2-methylethanol ....| CHs(CH2)sCH- 

(CH3)CH20H 

6185 Z=-Nonanol®: b...<.0.0 ctor heptylmethylearbinol........} CHsCHOH- 

(CH2)sCHs 
6186 3-Nonanol* ii s526.<.0<te ethylhexylearbinol........... CH3CH2CHOH- 
(CH2)sCH3 
6187 4-Nonanol*........... amylpropylearbinol......... CH3(CH»)2CH- 
OH(CH2)sCH3 
6188 5-Nonanol*........... dibutylearbinol...........-.. (CsHg)2CHOH.... 
6189 | ——, 2,8-dimethyl-*.. .| diisoamylcarbinol........... [(CH3)2CH- 
(CH2)2]2CHOH 

6190 2-Nonanone*......... heptyl methyl ketone........ CH3CO(CH2)sCHs 

6191 3-Nonanone*......... ethyl hexyl ketone.......... ECOG 

6192 5-Nonanone*......... dibutyl ketones. aces/tacs-< a (CHoHcH 

6193 ——,, 2,8-dimethyl-*.. .| diisoamy] ketone; isocap- {(CH3)2CH- 
rone; diisopentyl ketone (CH2)2]2CO 

6194 Nonanoy!1 chloride*. See Pelargonyl chloride. 

6195 1-Nonene*............ CENODYIENOG! 23 5ye:5 08h Ayer esas CH3(CHe)6- 

CH:CHe 

6196 1-Nonine. See 1-Nonyne*. 

6197 n-Nony] alcohol. See 1-Nonanol*. 

6198 | Nonylamine*(n)..... l-aminononane............- CECE 

2 

6199 | n-Nonyl cyanide. See Caprinitrile. 

6200 a-Nonylene. See 1-Nonene*. 

6201 | n-Nonylic acid. See Pelargonic acid. 

6202 | Nonylone. See 9-Heptadecanone*. 

6203 | Nonyl sulfate......... di-n-nonyl sulfate ........... (CH3(CH2)s]2SOs. . 

6204 1-Nonyne*............ 1-nonine; n-heptylacetylene. .} CH:C(CHs)sCHs. . 

6205 Norcamphane, 2,2-dim/ethyl- 3-methylene-. Camphene. 

6206 a= dimethyl- 2-|methylene-. See a-Fenchen|e. 

6207 | ——, 2-keto-1,7,7-trim|ethyl-. See Camphor. 

62087 |. 1,7,7-trimethyl-. See Camphane. 

6209 ——.,, 2,2,3-trimethyl-. | See Jsocamphane. 

6210 | 2- Norcamphanone, 1,3|,3-trimethyl-. See Fenchon 

6211 dl-Norleucine......... -aminocaproic acid; dl- “CHs(CH:)sCH- 
glycoleucine; dl-2-amino- (NH2)COOH 
hexanoic acid* 

6212 d-Norleucine........... d-a-aminocaproie acid; d- CH3(CH2)3CH- 
2-aminohexanoic acid*; ~ (NH2)COOH 
d-glycoleucine 

6213 I-Norleucine.......... l-a-aminocaproic acid; /-2- CH3(CH2)3CH- 
aminohexanoic acid*; J- (NH2)COOH 
glycoleucine 

6214 Normenthane. See Cycloherane, isopropyl-. 

6215 3-Nortropanol, 8-methlyl-. See Tropine. 

6216 | Nosophen. See Phenolphthalein, 3/,3/,5’,5| ’-tetraiodo-. 

6217 Novocain. See Se hydrochloride. 

6218 | Nucin. See Jug 

6219 | |\Ocimeneaic ican ioe,. = me 3 F dametholt, 3,6-octa- (CH3)2C-CHCH2- 
triene* (one form) ED 




















Mol. 
Wt. 


144.25 
158.28 
144.25 


144.25 
144.25 
144.25 
172.30 
142.24 
142.24 
142.24 
170.29 


126.24 


143.27 


350.55 
124.22 


131.17 
131.17 


131.17 


136.23 
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ORGANIC COMPOUNDS (Continued) 





No. 


6181 
6182 
6183 


6184 
6185 


6213 


6214 
6215 
6216 
6217 
6218 
6219 


Crystalline 
form, color 
and index of 
refraction 





col. liq., 
1.4334720 
Lig age toe ce 


thick oil, 
1.428918 
lignksvcetetine 


lig., 1.488314... . 
































Density Melting Boiling 
g/ml point, °C | point, °C Water 
0.8274-~ 5 213 is 
0.849 pratt 11815 i. 
0.8190°*; | -35 193-4 i. 
0.84717" hand 
4 
0.825—~ -22 194-5750 | j, 
018282... |; austin. 192-3 i. 
0.8238 = |. hee 194 i. 
0.8305 iene 1059 i. 
0.8317 -8.2 (-19) | 194-6 i. 
0.8409 -8 190im sit) oi tebeee 
0.8270 -5.9 186-7 y.sl.s 
i (181-2) | | 
0.8208-> | 14.6 226 i. 
07302), ||| eee 149.9 i. 
© eee eee 202.2 sl. s. 
Pe os. 41,022, 1, cliente. (let e 
0.7924 -36 160745 i. 
+ a> = Sal 327 d. foment) "|. 41 018%: 
2.8873 
os ee 301 d en ged 4. | 13528 
tis bees 301d. RARE 1-619 
SET ON LUGs8ed | eee 








Alcohol 


0.2675 
75% 





Solubility in grams per 100 ml of 


Ether, etc. 


© eth. 
s. eth. 
s. eth. 


s. eth. 
s. eth. 
« eth. 
s. eth. 
s. eth. 
s. eth. 


s. eth.; v. s. 
chl., CS2 
s. eth. 


s. eth. 


s. eth. 





For explanations and abbreviations see beginning of table. 
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No. Name Synonyms Formula 

6219B,| allo-Ocimene (stereomer | .......-....-..- 02sec eens CipHigs.: <0 qs 
of preceding) 

6219M| 1-Octacosanol*....... n-octacosyl aleohol.......... n-CosHs570H...... 

6219R| n-Octacosyl alcohol. See 1-Octacosanol. 

6220 9,12-Octadecadienoic a|\cid*. See Eleostearic acid. 

6221 9,13-Octadecadienoic a|cid*(?). See Eleomargaric aci|d. 

6222 Octadecanal*. See Stearaldehyde. 

6223 Octadecanamide*. See Stearamide. 

6224 | Octadecane*.......... n-octadecane...........20+2 CH3(CH2)isCHs.. . 

6224F | ——, 1l-amino-. See Octadecylamine*(n). 

6224M; ——, 1-bromo-*....... n-octadecyl bromide......... CH3(CHe)i7Br.... 

6224T * Ilodos* 2. 0. sk ee n-octadecyl iodide. . CH3(CHe)i7I...... 

6225 Octadecanenitrile*. See Stearonitrile. 

6226 Octadecanoic acid*. See Stearic acid. 

6227 Octadecanoic anhydri|de*. See Stearic anhydride. 

6228 1-Octadecanol*....... n-octadecyl alcohol.......... OE CE Co 

6228M| 1-Octadecanone, 1-phe|nyl-. See Stearophenone. 

6229 Octadecanoyl chloride}*. See Stearoyl chloride. 

6230 9,12,15-Octadecatrienol]ic acid** See a-Linolenic acid]. 

6231 9-Octadecenamide*. See Oleamide. 

6232 9-Octadecenoic acid*. | See Elaidic acid; Oleic acid. 

6233 , 12-hydroxy-*. See Ricinoleic acid. 

6233M| 9-Octadecen-1- ol*, cis-9-octadeceny! alcohol; CHs(CH2)7CH:CH- 
cis- oleyl alcohol (CH2)sOH 

6233T | 9-Octadecenyl alcohol.| See 9-Octadecen-1-ol*. 

6234 n-Octadecyl alcohol. See 1-Octadecanol*. 

6234H | Octadecylamine*(n) ..| 1-aminodctadecane.......... CH3(CH2)17NH2.. . 

6234R| n-Octadecyl bromide. | See Octadecane, 1-bromo-*. 

6235 n-Octadecylic acid. See Stearic acid. 

6235M| n-Octadecyl iodide. See Octadecane, 1-iodo-*. 

6236 | Octadecyl sulfate di-n-octadecyl ‘sulfate. -| (CH3(CH2)17}280.. . 

6236M!| 1-Octadecyne*........ hexadecylacetylene.......... CH: C(CHs)1sCHs 

6237 9-Octadecynoic acid*. | See Stearolic acid. 

6238 Octadiene. See Conylene. 

6238F | 1,6-Octadiene, 3,7-di- | linalodlene................. fOmMsitiggeevesc oc - 
methyl-* 

6238M| 2,6-Octadiene, 2,6-di- | dihydromyrcene............ Cig Fis a. cee nee 
methyl- 

62581 }|| 2,4-Octadione) -7= "ska | oo ichis. Shae tins eee ee Colts aera 
methyl-* 

6239 2,7-Octadiene, 2-meth|yl-6-methylene-*. See My|rcene. 

6240 2,6(and 2,7)-Octadienoi|c acid, 3,7-dimethyl-*. |See Geranic acid. 

6241 1,6-Octadien-3-ol, 3,7-|dimethyl-*. See Linalodl. 

6241H | 2,6-Octadien-1-ol, 3,7-|dimethyl-*. See Geraniol; N|erol. 

6242 Octamethylene glycol.| See 1,8-Octanediol*. 

6243 Octanal*. See Caprylaldehyde. 

6244 Octanamide*, See Caprylamide. 

6245 Octaniet 2a aue cees.< 5 « WeOCLANO See cela se eee CH3(CH2)sCHs.. . . 

6246 ——., l-amino-. See Octylamine*. 

6247 | ——, 2-amino-. See Heptylamine, a-methyl-. 

6248 | ——, 1-bromo-*....... n-octyl bromide............. CH3(CH2)sCH2Br 

6249 | ——, 2-bromo-*(/)..... l-sec-n-octyl bromide. ....... CH;CHBr(CH2)s5- 

3 
6250 | ——, 1-chloro-*....... n-octyl chloride............. CH3(CH2)sCH2Cl 





254.49 


333.40 
380.40 


270.49 


268.47 


269.50 


603 .02 


250.46 


138 .25 
138.25 
124.2 


114. 
193.13 


193.13 
148 .67 


ee 
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ORGANIC COMPOUNDS (Continued) 





No. 


Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 


Boiling 
point, °C 


Water 


Alcohol 


Solubility in grams per 100 ml of 


Ether, etc. 





6219B 


6219M 
6219R 
6220 
6221 
6222 
6223 
6224 


6224F 


6224M 
6224T 


6241 H 


6245 
6246 


6247 
6248 


6249 
6250 


liq., 1.544771... 





er. f. al., 
1.434999.2 


col. lig., 1.8975] 0.7036 


20 
1.1187 








15 
1.11607; 


28 
28.5 
34 


59 (57.85) 


-56.5 














188750: 
8112 


1699-5 


210.51 


205-10 


171.5-3.5 
149 


125.8 
(124.6) 


202-3 
(201.5) 


191 
(91-370) 
184.6 








0 


sl. s. 





sl. s. 





.0015'5} sl. s. 





s. eth. 
s. eth. 
sl. s. eth. 


s. eth. 


s. eth. 


s. eth. 


s. eth. 


o eth. 


© eth. 


v. s. eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 











Mol. 
No. Name Synonyms Formula Wt. 
6251 Octane, 2-chloro-*....| sec-octyl chloride............ ye Nuala 148.67 
6252 | ——, 2,7-dimethyl-*...| biisoamyl.................. (CH) :CH(CH)« 142.28 
CH(CHs)2 
§253 ——, l-ethoxy-*. See Ether, ethyl octyl. 
6254 | ——, l-iodo-*......... pri-n-octyl iodide........... CH3(CH2)7I...... 240.14 
6255 | ——, 3-methyl-*,(d)-..| d-amylethylmethylmethane..}| CHsCH»CH(CHs)-| 128.25 
(CH2)sCHs...... 
6256 | ——, 1l-octyloxy-*. See Octyl ether. 
6257 | ——, 1-phenoxy-*. See Ether, octyl phenyl. 
6258 1,1-Octanedicarboxylic| acid. See Malonic acid, heptyl|-. 
6259 | Octanedioic acid*. See Suberic acid. 
6260 1,8-Octanediol*....... octamethylene glycol........ Yee 146.23 
2" 
6261 4,5-Octanediol*....... octylene glycol (one form). . .|[(CHs(CH2)2CHOH]»| 146.23 
6262 | Octanenitrile*. See Caprylonitrile. 
6263 Octanoic acid*. See Caprylic acid. 
6264 Octanoic anhydride*. | See Caprylic anhydride. 
6265 1-Octanol* fan... nepes easel pri-n-octyl CH3(CH2)sCH20H | 130.23 
alcoho 
6266 | ——, acetate............... n-octyl acetate............. PE UUOL IS 172.26 
3 
6267 | ——, esters of other organic a|cids. See ‘‘octyl ester” under th/e corresponding acid|s. 
6268 | —— anaes See Octyl nitrate. 
6269 | —, nitri See Octyl nitrite. 
6270 | ——, 3, 7 ‘dimethyl-*(i) tetrahydrogeraniol.......... (CH3)2CH(CH2)s- | 158.28 
CH(CH3)CH2 
CH.0H 
6271 2-Octanol*............. methylhexylearbinol; sec-n- CH3CHOH- 130.28 
octyl alcohol (CH2)sCHs...... 
6272 | ——, 2-methyl-*...... hexyldimethylearbinol....... (CH3)2COH- 144.25 
F (CH»2)sCHs 
6273 | 3-Octanol, 3-ethyl-*...| amyldiethylcarbinol; fert- (CoH5)2COH- 158.28 
decyl alcohol (CH2)4CHs3 
6274 | 2-Octanone*.,........ hexylmethyl ketone......... CHsCOCeHis..... 128.21 
6275 | 3-Octanone*.......... amy] ethyl ketone.......... GEE CONCH as 128.21 
Hs 
6276 Octanoyl chloride*. See Caprylyl chloride. 
6277 1,3,6-Octatriene, 3,7-d |methyl-*. See Ocimene. 
6278 6-Octen-1-ol, 3,7-dime|thyl-*. See Rhodinol. 
6279 Octine. See Octyne. 
6280 | n-Octoic acid. See Caprylic acid. 
6281 n-Octoic anhydride. See Caprylic anhydride. 
6282 n-Octyl acetate. See 1-Octanol*, acetate. 
6283 | pri-n-Octyl alcohol. See 1-Octanol*. 
6284 sec-n-Octyl alcohol. See 2-Octanol*. 
6285 n-Octyl aldehyde. See Caprylaldehyde. 
6286 | Octylamine*(n)....... l-aminoéctane; pri-n-octyl- | CH3(CH2)sCH> 129.24 * 
amine NH 
6287 | sec-n-Octylamine. See Heptylamine, a-methyl-*. 
6288 n-Octyl bromide. See Octane, 1-bromo-*. 
6289 sec-n-Octyl bromide. | See Octane, 2-bromo-*. 
6290 n-Octyl chloride. See Octane, 1-chloro-*. 
6291 see-n-Octyl chloride. See Octane, 2-chloro-*. 
6292 n-Octyl cyanide. See Pelargononitrile. 
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ORGANIC COMPOUNDS (Continued) 





No: 





6251 
6252 
6253 
6254 
6255 
6256 
6257 
6258 
6259 
6260 
6261 


6262 


Crystalline 
form, color 
and index of 
refraction 


mobile liq., 
1.4092418.1; 
1.4104915 


1.4260 


col. liq., 1.480. 








Density Melting 
g/ml point, °C 


ORS 71h |ee eee 
4 

0.7479 | -52.5 

1.3415 | 45.9 

(1.353115) 

01720617 || ees. 

ee ee 63 

s leevieese eee 

0.8246-— -16.3 

0.885 38.5 

02833915 an| men oe oe 

0.8193 38.6 
15 

0.8360 | ......... 

0.818 20.9 
0 

O80 I Saree 

6.77727" oul pease ey 























= Solubility in grams per 100 ml of 
Boiling 
point, °C Water | Alcohol | Ether, etc. 
173 k v. 8. s. eth, 
159.66 rt 8. s. eth., ac. a. 
255.5 i. 8. s. eth. 
142-3 i. ie s. eth. 
17220 sl. s. 8. i. eth. 
112-51° Lee ality Bete tanta vactecaseaacces 
115-8 1, 8. sl. s. eth 
195 s C) « eth. 
210 i 8. s. eth. 
221-3 i Ss. s. eth. 
178.5 i s. s. eth. 
(179) 
178 i. 8. s. eth. 
199 i, ial celled | Fumrareet ls eset arate 
173.5 i. c) © eth. 
168 i ~ © eth. 
179.6 sl. s. v. 8. v. s. eth. 








For explanations and abbreviations see beginning of table. 
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6306 
6307 


6308 
6309 


6310 
6311 
6312 
6313 
6313M 
6314 


6315 


6316 


6317 


6318 
6319 


6320 
6321 





Octylene glycol. 
Octyl ether........... 


n-Octylic acid. 
pri-n-Octyl iodide. 
Octyl nitrate.......... 
Octyl nitrite.......... 
Octyl sulfate.......... 


T-Octyne®.. 0k osici0s ogee 


S-Octyne® so ees es dee 
4-Octyne* i. 25s ok ans 
2-Octynoic acid*, methy! 
ester 

Oenanth-. 

Oil of wintergreen, artif 
Oleamide............. 
Oleic acid............. 
——, benzylester.......... 
——, butyl ester........... 


——,, diethylene es, ester. 
—. . ethyl ester... 


——,, isoamyl ester......... 
——,, methyl ester.......... 
——, p-phenylphenacy] ester 
Olein. 

Oleyl alcohol. 

Opianic acid.......... 


Orcein ce eee er see 


OrcinGloee ye 516.0456 


——, 2,4,6-trinitro-.... 


B-Orcinol. 
Orcinolphthalein..... 


Orexin. 
Ornithine............ 


PHYSICAL CONSTANTS OF 


a 





Synonyms Formula 
Caprylene = see emewsts ee eevee CaHigyacsanaat 
See 4,5-Octanediol*. 
1-octyloxyoctane*; di-n- (CsHiz)20.......- 


octyl ether 


See Caprylic acid. 
See Octane, 1-iode-*. 
n-octyl nitrate.............- 


m-octyl nitrite. .....-...-..5 
di-n-octyl sulfate........... 


1-octine; n-hexylacetylene; 
caprylidene 

2-octine; amylmethylacety- 
lene 

3-octine; butylethylacety- 
lene 

4-octine; dipropylacetylene.. . 


“methyl heptinecarbonate” . . 
See Hnanth-. 





cial. 

9-octadecenamide* (one 
form); oleic acid amide 

9-octadecenoic acid* (cis 
form) 


butyl 9-octadecenoate* (one 


orm) 
See under Diethylene glycol. 


See Glycerol, trioleate. 

See 9-Octadecen-1-ol*, cis-. 

5,6-dimethoxyphthalalde- 
hydic acid 


5-methy]-1,3-benzenediol*; 
5-methylresorcinol; 3,5- 
dihydroxytoluene 


See Quinazoline, 3,4-dihydro-3- 
a, 5-diaminovaleric acid; 





2,5-diaminopentanoic acid* 
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CH3(CH2)7NOs.. . . 
CH3(CH2)70NO... 
[CHs(CH2)7]2S0.. . 
CH:C(CHe)sCHs. . 
CH3C:C-CsHu.... 


ee C(CH2)3- 
CsH7C:C-C3H7z.. 
CH3(CH2)4C: C- 
COOCHs 





See Salicylic acid, methyl |e 


CsHi;CH:CH- 
(CH2);COOH 
CivH33 COOCH2- 


Ces 
CsHi7CH :CHC;- 
HisCOOC«Hs 


CsHi7CH:CH- 
(CH2)7COOC2Hs 


C17H33COO(CH2)2- 
'H(CHa)2 
Ciz7H33COOCHs. . . 


CyvH3s3COOCH2- 
COCsH4iCeHs 


(CH30)2CeH2- 
(CHO)COOH 


2N207......- 


CHs3C6H3(OH):.... 


(NO2)3C6(CH3)- 
(OH)2 


CooHieOs......+-- 





phen 
GaN) (CH) 
CH(NH:)COOH 


ster. 
CivHs3CONH2.. . . 


Mol. 
Wt. 





175.23 
159.23 
322.50 
110.19 
110.19 
110.19 
110.19 
154.20 


281.47 
282.46 
372.57 
338 .56 


310.51 
352.59 
296.48 
476.68 


210.18 
500.49 


124.13 


259.13 


132.16 


ORGANIC COMPOUNDS (Continued) 





No. 


—_—— 


6293 


6294 
6295 


6296 
6297 
6298 
6299 
6300 
6301 
6301F 
6301) 
6301M 
6302 
6303 
. 6304 
6305 
6306 
6307 


6308 
6309 


6310 
6311 
6312 
6313 
6313M 
6314 


6315 


6316 


6317 


6318 
6319 


6320 
6321 





Crystalline 

form, color Density 

and index of g/ml 
refraction 





col. liq., 1.4087} 0.72217; 


20 
0.7155 
gee ee 0.820--; 
0.805~2 
17 
: i 
lige: 322 eee 0.8419-— 
gin. liq: stale 0.86217 
1.44083... ... 0.9661>- 
col. liq., 0.74325 
1.41402 
col. lig., 0.76125 
1.428525 
col. liq., 0.750125 
1.42302 
col. liq., 0.747425 
1.422525 
ata ahaa oitete tis % 0.95249 
Cre Nee Mee tis ai08 
col. -need., 0.89522 
1.46317-7 oe 
Rica ereneienye se 0.9330— 
25 
gene) 0.86825 
Mavs wi Beeeeeh 0.87115; 
0.86712 
(ool OMe Reem and oboe emara 
Oil Je iec Ree 0.87918 
MECC fle: Wis incr | ere ease 
red-br. powd..| ......... 
col. monocl. 1.2904 
er. f. chl. 
Ingtivelieeet Mul Ree !....2 
need. 
colupr facet. tacts vac: 
BYTUDEOeeehG aera 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 








Melting Boiling 
point, °C | point, °C Water | Alcohol Ether, etc. 
104 123 he B. s. eth, 
oe 5 291.8 sl. s. 8. s. eth. 
eee 110-27 Aste: ORE RII... O88 
mectoracrt ss 174-5 so cent Maret hs creer «5 SOR 
20.3 $66,029 | [teccs.. EGR eea.t:.. Hee 
Rumah oar 126; i. 8. s. eth. 
50.859 
Sernsbeaegens 137.2; i. 8. s. eth. 
60.250 | 
» abalone 133; 56.75 | i. s. s. eth. 
Ae he 181; 55°° i, 8. s. eth. 
ee: 10720 i. onder PROD: APES 
iGigrosiend | ladsseh cd. 6 8. s. eth. 
14 286100 i. c) oo eth.; s. bz., 
J chl. 
Tor ct 2377 1 Ss v. s. eth. 
ae 180-952; te s. s. eth. 
1738-23575 
esta be 205-810 i -) © eth. 
ce 223-410 I: 8. v. s. eth. 
| Betas O iti 216-720 i. co o eth. 
(189-9110; 
COIS? MAGI RIED ch, Y Gicuveacs: Yl diction p ben Men Sata. 
150 160d 0.25, Bs s. eth. 
1.7100 
SO Aa AS call Biba aca Were al Eero 8. i. eth., bz., chl., 
CSe; s. acet., 
alk., ac. a. 
+1H:20, 289-90 Ss v.s v. s. eth. 
58; anh. 
107-8 
163.5 exp. i sl. s sl. s. eth.; v. s. 
ba. 
2e0;dye a UlMeraeee or 1b Ss. i. eth., bz.; s. 
h. ac. a., alk. 
iS BoM ici ote v.s v.s sl. s. eth. 


PHYSICAL CONSTANTS OF 





6348 
6349 
‘6350 


6351 


6352 


6353 
6354 





Name 


Ornithine, N‘-guanyl-|. 


Orsellinic acid, 4-evernin 
——, 4-methy] ether. 
o-Orsellinic acid 
Orthanilic acid....... 
Orthoacetic acid, 
triethyl ester 
Orthocarbonic acid, 
tetraethyl ester 
——,, tetrapropyl ester...... 


Orthodiazine. 

Orthoformic acid, 
triethyl ester 

——,, triisopropy] ester...... 


——,, trimethyl ester........ 
——,, triphenyl ester........ 
, tripropyl ester........ 





Oryzanin. 

Ovoflavin. 

7-Oxabicyclo[2,2,1] hep 

6-Oxabicyclo[3,2,1] oct- 

Oxalacetic acid, diethyl 
ester 


Oxalaldehyde. 
Oxalaldehydic acid. 
Oxalamide. 


Oxalan. 
Oxalic acid 


——, diallyl ester.......... 


—,, dianilide. 
——, dibutyl ester.......... 


——,, diethyl ester.......... 


——,, diisoamy] ester........ 
——,, diisobutyl ester....... 


——, dimethyl ester........ 


——, dipropy] ester......... 


——,, ethyl methy] ester..... 


—., monoamide. 
—, monoanilide. 




















Mol. 
Synonyms Formula Wt. 
See Arginine. 
ate. See Hvernic acid. 
See Hverninic acid. 
4,6-dihydroxy-o-toluic acid; aOR CES. 168.14 
orsellinic acid 
o-aminobenzenesulfonic NELCatLSOatE 182.19 
acid, o-anilinesulfonic acid H20 
1,1,1-triethoxyethane*....... CHsC(OC2Hs)s. . 162.23 
tetraethoxymethane*........ C(OC2Hs)4....... 192.25 
n-propyl orthocarbonate; C(OCsH7)4....... 248 .36 
tetrapropoxymethane 
See Pyridazine. 
triethoxymethane*.......... HC(OC2Hs)s...... 148.20 
isopropyl orthoformate; tri- HC[OCH(CHs):]s..| 190.28 
isopropoxymethane 
trimethoxymethane......... HC(OCHs)3...... 106.12 
triphenoxymethane......... CH(OCcHs)3...... 292.32 
n-propyl orthoformate; tri- HC(OC3H7)s...... 190.28 
propoxymethane 
See Vitamin Bi 
See v-Riboflavin. 
tane-2,3-dicarboxylic an|hydride, 2,3-dijmeth 
3-ene, 4,7,7-trimethyl-. |See Pinol. 
diethyl oxobutanedioate*; C2Hs00CCOCH2- | 188.18 
diethyl hydroxybutene- COOC:Hs 
dioate* 
See Glyozal. 
See Glyoxylic acid. 
See Ozamide. 
See Oxaluramide. 
ethanedioic acid*..........: COOHCOOH-2H:20} 126.07 
di-2-propeny] ethanedioate*; | (COOCsHs)2...... 170.16 
allyl oxalate 
See Oxanilide. 
dibutyl ethanedioate*; butyl | (COOCH2CH2- 202.25 
oxalate CH2CHs)2 
diethyl ethanedioate*; ethyl | (COOC2Hs)s...... 146.14 
oxalate; oxalic ester 
isoamyl oxalate; bis(y- (COOCsHi)2..... 230.30 
methylbutyl)ethanedioate* 
bis(8-methylpropyl)ethane- (COOC4H»)2...... 202.25 
dioate*; isobutyl oxalate 
dimethyl ethanedioate*; (COOCHs)2....... 118.09 
methyl oxalate 
propyl oxalate; dipropyl (COOCH2CH2- 174.19 
oxalate CHs)2 
IORI SOME Cer Core er aE UES 132.11 
5 


See Oxamic acid. 





See Ozxanilic acid. 
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ORGANIC COMPOUNDS (Continued) 





























pnaeine ace wie ange Solubility in grams per 100 m! of 
orm, color ensity felting a 
No. and index.of e/ml point, “C | point, °C Water | Alcohol | Ether, etc. 
6322 
6323 
6324 
6325 | need. f. acet...| ......... SOWA DR Saadeaace 8. Ss. 15.7 eth.; s. 
176 d. glyc.;sl.s. bz. 
CS2Gme ECOL. Price tacchil| code ate Gils kee beards saves a3 1.5719 | y.sl.s. | v. sl. s. eth, 
6327 | col. liq....... 0.8847 |... css 120 eat 1. | \oacan a: 2 2 eth. 
6328 | col. liq. 1.393.] 0.9197-* | ......... 150% bP eehcs* 2 2 eth. 
6329 coll liqic. dank CS) bs tenors S OE LA creates hl sicthelnt ol Nngketateloush » alataait 
6330 : " 
6331 col liqh.S.nce8 0.8971—- -76.1 Wee s.d s s. eth 
143-5) 
G332ET |sliatietmsennsus S621 web werensieycartans LOGS8i6 4H lye akiwrcta. i EPR CEI BE lip hasan ee ate. ARR 
GSR MN i acereietarsieieng alana OO74S: bl oe. whideeny LOIG22 | 1. ocak Se eet gece ct. CUBR 
6334 (IRS BOS E43 | | Cee ene 71 ZObC iy | || fehtras 8. s. eth. 
6335 lig) a.cacghe Me GO SRO5 is, Fig Aes 10580 Pe ae Oe Coy oe Ay See 
6335H 
6335R 
6336 lyl-. See Canth|aridin. 
6337 
6338 os . 1.159. |i ebivasabe 13274 15 -) «© eth., bz. 
1.4561416-6 
6339 
6340 
6341 
6342 
6343 col, monocl.; 1.653 101; 189 subl. 150 9.515, 23.715 | 1.37, anh. 16.9 
jae 1.475, anh. 120% eth.; i. chl., 
62, et. eth., bz. 
6344 Ol ereaiserataas ¢ 1.055 tithe cater 217 ie ae Ke Ligisla pio cides 
6345 | 
G46 ciiicoly lige... 1.011. ||| .kakdos 243.4 i. Ss. s. eth. 
6347 | col. liq., 1.0842615; | -40.6 185.4 sl. s. C) o eth., ord. 
1.41011 1.078572 org. solv. 
4 
6348 1) liq.......¢s005 C968. Ws eneaanes 265 i. v.s. | y.s. eth. 
6349 | col. liq....... AY OO21 | i. eeeatene 229 a3 s. s. eth. 
6350 pol moneck ay sae 54 163.3 6.18 s. s. me. al. 
aD., . ; 
1.37982-1 “i 
1,422— 
4 
68517} (col: lig... 1302: TARR 214-5 sl. s. <0 s. eth. 
0 
1.038 
6802 i) ol. Nase ac. 171560 8 aaeetreer WE ns v.S. y. s. eth. 
6353 
6354 





For explanations and abbreviations see beginning of table, 
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PHYSICAL CONSTANTS OF 





6379 
6381 


6382 
6383 
6384 


6385 
6386 
6387 
6388 
6389 
6390 
6391 
6392 


Oxalic acid, monoureide. 
——.,, p-phenylphenacy] ester 


——, piperazinium salt...... 


——, urea salt. 
Oxalic ester. 
Oxalimide. 
Oxalonitrile. 
Oxaluramide.... 


Oxaluric acid......... 


Oxalyl chloride....... 


Oxamethan. 


Oxamic acid.......... 
——, ethyl esier............ 


——, ureide. 

——.,, N-acety]l-, ethyl 
ester 

, carbamyl-. 

, phenyl-. 








Oxamide ss... cc.ci001 oct > 
——., N,N’-diethyl-.... 


——., N,N-dimethyl-.. . 
——, N,N'-dimethyl-. . 





, N,N’-diphenyl-. 


Oxanilic acid......... 


Oxanilide $i. 5. .cftateses 


1,2-Oxathietan-4-one, 


1,4-Oxazine, tetrahydr 
Oxazole, triphenyl-.... 


Oximiidey..... Scien cha 
Oxindole.............. 
——, 3-hydroxy-...... 





, 3-imino-, 
Oxirane. 

, (chloromethy}l)-. 
—.,, (iodomethy])-. 

, methyl-. 
Oxiraneacetonitrile. 
Ox rene, methyl-. 








Oxyacanthine......... 





See Urea, oxalate. 

See Ozxalic acid, diethyl ester. 
See Oximide. 

See Cyanogen. 


oxamic acid ureide; oxalan... 


carbamyloxamic acid; oxalic 
monoureide 


ethanedioy] chloride*........ 


See Oxamic acid, ethyl ester. 


oxalic acid monoamide...... 
ethyl oxamate; oxamethan... 


See Ozaluramide. 


ethyl acetyloxamate......... 


See Oxaluric acid. 
See Oxanilic acid. 


ethanediamide*; oxalamice. . 


N,N’-diethylethanediamide*; 


sym-diethyloxamide 


unsym-dimethyloxamide. ... . 
sym-dimethyloxamide....... 


See Ozanilide. 
phenyloxamic acid; oxalic 
acid monoanilide 


N,N’-diphenyloxamide; oxal- 


ic acid dianilide 
9,10-anthradiol or 10-hy- 

droxyanthrone; anthra- 

hydroquinone 





Mol. 

Formula Wt. 

ee COCe 478 .48 
5)2 
CiHiNeo-CsH20... 5] L7G: 
NH2CONHCO- 131.09 
CONH2 
Pi me ahe 132.08 
COviCOC! Lee 126.93 
NH2COCOOH....| 89.05 
NH2COCOOC2Hs | 117.10 
CHsCONHCO- 159.14 
COOC2Hs 

NH2COCONH2...} 88.07 
(CONHC2Hs)2....| 144.17 
(eae 2NCOCONH:] 116.12 

CONHCHs3)2..... 116.12 
CeHsNHCOCOOH | 165.14 
(CONHCeHs)2....| 240.25 
CeHs(COH)2CeHy | 210.22 


2,2-dihydro-2,2-dimeth|yl-. See Thetin, dim|ethyl-. 


d-. See Morpholine. 
benzilam; azobenzil......... 


oxalimide'y.:.cdazwiteesesan 


2(3) indolone; o-amino-a- 
toluic acid lactam 

dioxindole ; o-aminomandelic 
acid lactam 

See Imesatin. 

See Ethylene oxide. 

See Epichlorohydrin. 

See Epitodohydrin. 

See Propene oxide. 

See Epicyanohydrin. 

See Propene, 1,2 epory-*. 


Vinetine 4.4 /5c'-e ce Memitewnteicis 


OC(CeHs) :NC- 297.34 
Sa 


(CeHs) :C(CeHs) 
——t 





71.04 
CsHsNHCOCH2.. .| 133.14 
be ee 
CcsHsNHCOCHOH| 149.14 
(Resear ae) 


CisHaiNOz.......} 311.37 


Fa a a a 
*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 








6379 
6380 
6331 


Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 


col. fum. lig., 
1.4339512-8 


Colmeriiee eecice 


1.667 
1.1694 
col. pl. f. bz... 


col. leaf. or 
need. f. w. 


thomb. need. 
f. bz. 
lust. se. f. bz. . 


ylsh. need. 
unst. 


rhomb. pr. f. 
al.-eth. 


rhomb. pr. 
f.al. 


wh, need. f. 
al. or eth., 
{aJ+-131 65 


Melting 


point, 


210 d. 
115 


54 


419 d. 
190 


104 
217 


°C 


(209-10) 


250 (246-7 


180 





Boiling 
point, °C 


Solubility in grams per 199 ml of 


Water 


Alcoho! 





v.sl.s. 





Kther, ete. 


i. eth. 


s. H2S0s, KOH 


v. sl. s. eth. 
s. eth.; v. sl. s. 
bz. 


s. eth. 


eth, 


. eth, 
. eth. 


an 
2) 


< 
we 
wm 


v. s. eth. 

i. (sl. s. h.) 
eth. 

s. alk. 


sl. s. eth. 
sl. s. NHiOH 


s. eth., alk. 
s. alk. 


s. eth., chl., 
bz., pet. eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 








Mol. 
No. Name Synonyms Formula Wt. 
6393 | Oxyacanthine,hydro- | |/.)5. e242. sees ee ces Ci9H21NO3-HCl- 383.87 
chloride 2H20 
6304) |<——snttratenines ag emit les auccontoeas tee senrteee C19H2103N-HNOs: | 410.42 
2H20 
6305 ° | Oxynarcotine® « «0.0455 oak ean eee Co2HosNOs.......- 429.41 
6396 Oxyneurine. See Betaine. 
6397 | |COxysparteines....... :..he| neers a aacer ogee CisHosN20......- 248 .36 
6398 ===» hydrochlorides isc: bralipeesis cma ners os eineaess ere CisHosN20-HCl- 356.89 
420 
6399 | Paeonol. See Peonol. 
6400 | Palmitaldehyde, oxime | hexadecanal oxime*......... eae 255 .44 
6401 Palmitamide......... acai moeaiete palmitic CH3(CH2)i14CONH2| 255.44 
amide 
6402 Palmitic acid......... hexadecanoic acid*; n-hexa- | CH3(CH2)1s1COOH | 256.42 
decylic acid 
6403 =——— 9 benzyl! ester sas /<.«.<.ptel| Me argo lea olen ole Betarc ahs egieae 346.54 
oHs 
6404 | ——, cetyl ester............ cetyl palmitate; hexadecyl CisHsiCOOCisHss | 480.84 
hexadecanoate* 
6405 | ——, ethylester............ ethyl hexadecanoate*........| CHs(CHe)14- 284.47 
COOC2Hs 
6406 | ——. ethylene ester. See Glycol, dipalmitate. 
6407 —— glyceryl ester. See Glycerol, tripalmitate. 
6408 | ——, methyl ester.......... methyl hexadecanoate*; CisH31COOCH3. ..} 270.45 
methyl palmitate 
640941.) ——— amyricyl esters Aten. 2 | Gane aie hie eee aa Sede as CisHsiCOOCaiHes | 691.23 
6410 Palmitic amide. See Palmitamide. 
6411 Palmitin. See Glycerol, tripalmitate. 
6412 | Palmitolic acid....... 7-hexadecynoic acid*........ CH3(CH2)7C:C- 252.39 
(CH2)sCOOH 
6413 | Palmitone. See 16-Hentriacontanone*. 
6414 | Palmitonitrile........ hexadecanenitrile*.......... CH3(CHa)u4CN ...| 287.42 
6415 | Palmitoyl chloride, hexadecanoyl chloride*...... CH3(CH2)1sCOCl | 274.87 
Palmityl chloride 
6415M| Pantothenic acid..... N-(a, y-dihydroxy-8, B-di- CoHizNOs......-- 219.24 
methylbutyryl)-8-alanine; 
chick antidermatitis factor 
6416 lh. Papaverine Soi e255 sda. |e: RE irae CooHaNOu...,-.-| 339.38 
64174 es Mhy drochloridey:45 sce. MeO ee beech erie x lentes CoHaNO«-HCl...| 375.84 
6418 Paraacetaldehyde. See Paraldehyde. 
6419 | Parabanic acid........ oxalylurea: (9th. NHCONHCOCO | 114.06 
(Sa ESE BS 
6420 , dimethyl-. See Cholestrophan. 
6421 Parabutyraldehyde....| ...................0.0000s (CsH7CHO)s...... 216.31 
6422 | Paraconic acid........ tetrahydro-5-oxo-3-furan- CH2COOCH2CH- | 130.10 
carboxylic acid; itamalic Lo —— 
acid y-lactone COOH 
6423 | ——, 2,2-dimethyl-. See Terebic acid. 
6425 } || Paracyanogent 2)... es eke rete ee owiehe (CN) aiaeeeeniee eee (26.02) 2 
6426 Paradiazine. See Pyrazine. 
6427 Paraformaldehyde. See Polyoxymethylene. 
6428 | Paralactic acid. See d-Lactic acid. 
6429 | Paraldehyde.......... 2,4,6-trimethyl-1,3,5-tri- OCH(CHs3)OCH- | 132.16 
oxane; paraacetaldehyde UC ________ 
(CH3)OCHCHs3 
a 




















*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 




















Crystalline Solubility in gr: 100 ml of 
form, color Density Melting Boiling psig A is : 
No. pod indeniot e/ml point, “C | point, °C Water | Alcohol Ether, etc. 

2G Sim ISIET AICO wla Pal MENT coos P| MB a geaayavaxcr | [UME Mesacove avebue | Bolpraratece: of Meheces vetoed | MeN ho Meee 
[a]-163 sO e 

6394 Fo Ly eae [een Seem 195-200 wah\eet 2. aye. = alls; ORES eeeeS.. 3. « Bee 

GRE [Patek 4 Oe PRE Pes SAR | > Gacncue eal cosets eee lee SAL CR. FOS 

6396 

6397 | wh. hyg. need.| ......... 84 Inghhten|pretert.. + v.s v.s v. f eth.; s 

chl. 

GSOSMELAWHS CL ci. sc.c.5) o.e/e fevers 48-50. ityek.aete..t s. A. SUGA PERI. 4.0 sae 

6399 

sone meed.f. al. .Meleaekoaadh Soudan bt] dete S. i s. v. s. eth. 

6401 Meol-sleafsccsc:.4] cic den cee 106 23612 i. sl. s. sl. s. eth. 

6402 | col. need., liq. 0.85352] 64 339-56 d. | i. 9 .320 s. eth. 
1.427379 es 

40S aH Yors.. ckevels..2. 0.91365 36.,0." otis) Leeaied.. i 8. v. s. eth. 

6404 | pl. f. eth. or 0.83250 55.5 d. i i. c., s.| s. eth., acet., 
ac. a., 1.439870 ae s bz., chl., CS2 

6405 | col. need. 0.8577— 24.2 185 .510 rt s. s. eth. 
1.434784.8 - (19-20) 

6106 

6407 

GAOSISil tcol., <P delell) ees tee 29.5 19645 i 8. s. eth. 

: 1.417580.7 

6409)61| ceath vars) oe 2:.... 722i 1° alr) seeees$ vf, i s. eth. 

6410 

6411 

6412 | col. need. f.w.| ......... 47 24015 i v.s v. s. eth. 

6413 

6414 | col. hex. tab... lig. 0.82251} 31 251 5100 i. 8. s. eth. 

641d) col lig: orierts||\Wbes..)... 11-2 194.517 d. d. vy. s. eth. 

6415M 

6416 | col. rhomb. 1.337 147 d. VarSl,, S4\Wei8s 0.39! eth.; s. 
need. f. al., ¢., 8. h. h. chl., h. bz. 
«1.625, 
71.690 

GAl7Asmonocls pli...) aeadac.0s:. Dal immerse hia, Ss 2.738 eee, ball Meer eh 35 

6418 

6419 | col.monocl. | ......... DASN(227 ie: 4.78 v.s sl. s. eth. 
pl. f. w. : 

6420 

ES Se eee 0.918 | ac aemeree 98-1002 | |Lonoal by) types ees ..).. See 

6422s) GelighcrsttAcA Meh a o.a05,> | OSM TR URI ee aed. By) "Seb REL EON OST, i soeees 

6423 

64250 | brapowd! 43, Aiienrce. ee aca eihee subl. i i s. KOH 

6426 

6427 

6428 a 

6429 | col. liq., 0.9943— 12.6(10.5)| 124.4752 5..88100 ;| co oo eth., chl., 
1.40486 < 1218 oils 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





























Mol. 
No. Name Synonyms Formula Wt. 
6430 1 eParald ols 403i Atacama eee vaio herve eae (C4HgO2)2........ 176.21 
6431 Paraleucaniline. See ps-Leucaniline. 
6432 Param. See Guanidine, 1-cyano-. 
6433 Paramorphine. See Thebaine. 
6434 Paranitraniline red. See 2-Naphthol, 1-p-phenylazo-|. 
6435 Pararosaniline........ tris(p-aminophenyl)car- (HeNCeH4)sCOH. .| 305.37 
binol; p,p’,p’’-triamino- 
triphenylearbinol 
6436 , hexamethyl-. See Crystal violet (base). 
6437 Pararosolic acid. See Aurin. 
6438 Paraxylic acid. See 3,4-Xylic acid. 
6439 Parsley camphor. See Apiole. 
6440 a-Parvoline........... 2-ethyl-3,5-dimethylpyridine | CoHisN.......... 135.20 
6441 8-Parvoline........... otras yea par- CsH(CHs)4N...... 135.20 
vuline 
6442 Parvuline. See B-Parvoline. 
6443 Paucine 2% 6 fis 30 chats APR eh choc dec eae Co7H39N505-63H20 | 630.73 
6444 Pectinose. See dl-Arabinose. 
6445 Pelargonaldehyde, nonanal oxime*.............| CHs(CHe)7- 157.25 
oxime CH:NOH 
6446 Pelargonamide........| nonanamide*............... CH3(CH2);CONH2 | 157.25 
6447 Pelargone. See 9-Heptadecanone*. 
6448 Pelargonic acid....... nonanoic acid*; n-nonylic acid | CH3(CH2);COOH | 158.24 
6449 | ——, ethyl ester............| ethyl nonanoate*; ethyl n- CH3(CH2)7CO- 186.29 
nonoate oHs 
6450 | ——, methyl ester.......... methyl! nonanoate*; methyl CH3(CH2)7CO- 172.26 
pelargonate 3 
6451 Pelargononitrile...... nonanenitrile*; n-octyl CH3(CH2);CN....} 1389.24 
cyanide 
6452 | Pelargonyl chloride. . .| nonanoyl chloride*,......... CH3(CH2)7COCL. .| 176.68 
6452M| Pellagra-preventive vit|amin. See Nicotinamide; Nic Wee Ges 
6453 Pelletierine........... PURICIME 12.1154: 4... «. 2.1 CoHisNO x. seh ke 141.21 
645459 aulfate. atu say-Pee is sob bac sieraiscdbe orsie ston wie auntatere ola ae (GHELNO's H2S0;} 380.50 
6455 Rellotiness 2-45 Bh. Sea osioca beemases coe as cee CisHigNO3z....... 237.29 
6456 Pentadecanal, oxime*. §.|) ....o\...c) occ eccewe decrees a eae 13° 241.41 
6457 Pentadecane*......... n-pentadecane.............. CH3(CH2)isCHs...| 212.41 
6457H , 1-amino-. See Pentadecylamine*(n). 
6457R , 2,5,8,11,14-pento|xa-*, See Tetraethyleneglycol, |dimethyl ether. 
6458 1-Pentadecanol*...... n-pentadecyl alcohol........ CH3(CHe2)140H....| 228.41 
6459 8-Pentadecanone*....| diheptyl ketone; caprylone...| [CHs(CH2)s]2CO...| 226.39 
6460 | n-Pentadecyl alcohol. | See 1-Pentadecanol*. ; 
6460M| Pentadecylamine*(n)..| 1-aminopentadecane......... CH3(CH2)14NHo.. .| 227.43 
6461 1,2-Pentadiene*....... ethyinilene.pscncstac cs dene cee Oe :C:CHCH:- 68.11 
3 
6462 1,3-Pentadiene*....... piperylene; a-methylbivinyl. . CBs :CHCH:CH- 68.11 
3 
6463 1 4-Pentadiene*® s.. 5 5.) a Wave sictacbn settee tee CH2:CHCH2- 68.11 
CH:CH2 
646418.1:2'3-Pentadiene*iae .& f.|) Peeks doe ngs ere CH3CH:C:CHCHs] 68.11 
6465 2,4-Pentadienoic acid*} f-vinylacrylic acid; ay- CH2:CHCH:CH- 98.10 
pentadienic acid COOH 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


Crystalline 








Solubility in grams per 100 ml of 





form, color Density Melting Boiling 
No. and inenc g/ml point, “C | point, °C Water | Alcohol | Ether, etc. 
6430 wh. tricl. cr... 1.345--~* | 82 9015 8. 20.5% | 3.6% eth. 
6432 
6433 
6434 
6435, | col.-red. leaf...) ..... 2... 1896 (nad een estos i 8. s. eth. 
6436 
6437 
6438 
6439 
GELOM NG aes ccc ws: OnG33 808 | eee cat 188 sl. s Sofgners tetseste ss REP 
Cis] en ONC B re eee | emer ee 00 ma) 1 | PereenllCcbeeeellleeart -\- Pees 
6442 
6iSielbyelaleat. sree) sects esas Ce, TOG i seeeail okey tanenaeasie = i i i. eth. 
6445" | leaf: f. dil. al...) ......... C3 aUa AGA ee ees i 8. s. eth. 
re COL seer ne =||| misatomce sh 69-1005 os ed cet is - i sl. s. sl. s. eth. 
6448 py liq., 0.9055~ 12 254 Ve Sto Saduse s. eth., chl. 
6449 eal lig. * 0.8657-— eis 227.5 i 3s. o eth. 
4221 5 
Gi50e |lig <u. .discs.- O,S77ie st. | ose ee 214 i s. s. eth. 
6451} col. liq... .... Seoul —34.2 224.0 i sl. s. s. eth. 
. 786 

6452. | col. lig., 0.9590—-; | -60.5 215.35 | d. d. s. eth, 

1.438015 5 ote? (108-1022) 
6452M SP 
ae por ro)! By ae ORORS1S-ge [bce uy: 195 d 5 c) co eth.;s. chl. 

4 VERY eC NN TS oe lessee hf est ess Seow xpayy fy Gakatenarste as v.s ey a ae | peers fee oa hc 
liq. or er. 
aSS, 

[a]-30°D 
6455ne UL Dalesery, Alyn. psiereyers 11 O ditties | icxenveeticy oy i v.s y. s. eth. 
6456 | need. f. dil. al.} ......... Tien ie Soedeaee es i sl. s. vy. s. eth.; sl. s 

Ze 
0457 col. lig.......- 0.7689- | 10 270.5 i v.s. | y.s.eth 
6457R 
GAS EGE. clei fcietsisrers || Pahoa: evscere Wh 84 WOME © a Se cael ager 
5-6 
fa (Coa learns ral ats See 0 SS) eee As |) Peters Ms Stems | ehcccetos snes 
GAE0M I real craastecte | eeesiascce. | fetes seers 307.6; i s. s. eth. 
132.3? 

(GTi all Soe GOs aaa Sad Soeeremn fe Semen se Bi eee) NE. cnc: ieee enh te cee 
6462 iq., GOOG. - cil adataanstunee ASAD —A) |. MoI gb Meemcrt|’ sm-cspetee’s BIOS 

1.440216.5 a 
6463 1.3380, 2273.27 « 0.6594-— Oa. ee es 25 3865.2 | bc. aber meet) ocwdtuem es =) 
6404, | liquscss 023. O02 biganens 40-bie | | feos Bledel essa 0- 208 
CFG5 ea ADIo teiebhcee 5 cal) esciebrens =e 80 d. 110-5 s. h. V.s y. s. eth.; sl. s. 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 








No. Name 

6466 2,4-Pentadienoic acid* 

6467 1,4-Pentadien-3-one, 1 

6468 Pentaerythritol....... 

6469 Pentaglycerine, Penta 

6470 Pentamethy lene. 

6471 , keto-. 

6472 Pentamethy lenediami 

6473 Pentamethylene dibro 

6474 | Pentamethylene dichl 

6475 | Pentamethylene glycol 

6476 Pentamethylene oxide. 

6477 | Pentamethylenimine. 

6478 Pentanal*. 

6479 ——.,, 4-oxo-*. 

6480 Pentanamide*. 

6481 Perntane™ oc metdselieieet 

6482 ——,, l-amino-. 

6483 ——,, 2-amino-. 

6484 ——,, 3-amino-. 

6485 ——, 1-amino-4-meth 

6486 | ——, 3,3-bisethylsulfo 

6487 ——.,, 1-bromo-*. 

6488 | ——, 1-chloro-*. 

6489 | ——, 2-chloro-*....... 

6490 | ——, 3-chloro-*....... 

€6490M| ——, 3-cyano-. 

6491 | ——, 1,5-dibromo-*... 

6492 | ——, 1,5-dichloro-*.... 

6493 ——,, 2,2-dimethyl-*... 

6494 ——,, 2,3-dimethyl-*.. . 

6495 ——.,, 2,4-dimethyl-*... 

6496 | ——, 3,3-dimethyl-*... 

6497 ——., 1-ethoxy-*. 

6498 | ——, 3-ethyl-*........ 

6499 | ——, 3-ethyl-2- 
methyl-* 

6500 | ——, 3-ethyl1-3- 
methyl-* 

6500M| ——, 1-fluoro-*. 

6501 ——,, 1-iodo-*. 

6502 | ——, 1-methoxy-*..... 

6503 ——,, 2-methyl-*...... 

6504. | ——, 3-methyl-*...... 

6505 ——,, 3-methylene-*. 

6506 | ——, 2-methyl-3-meth 

6506M| ——, 3-methylol-. 

6507 | ——, 4-methyl-1-phen 


Synonyms 


, 5-(3,4-methylenedioxy 
,5-diphenyl-*. See Styryl k 
pentaerythrite; 2,2-bishy- 
droxymethyl-1,3-propane- 


diol* 

élycerol. See 1,3-Propanediol, 

See Cyclopentane*. 

See Cyclopentanone*. 
ne. See Cadaverine. 
mide. See Pentane, 1,5-dibro 
oride. See Pentane, 1,5-dichlo 
« See 1,5-Pentanediol*. 

See Pyran, tetrahydro-. 

See Piperidine. 

See Valeraldehyde. 

See Levulinaldehyde. 

See Valeramide. 


See Amylamine. 

See Butylamine, a-methyl-. 

See Propylamine, a-ethyl-. 
yl-. See Isohexylamine. 
nyl-*. See Tetronal. 

See Amyl bromide. 

See Amyl chloride. 


See Butyronitrile, a-ethyl-. 
pentamethylene dibromide. . . 


pentamethylene dichloride... 
trimethylpropylmethane. .... 
ethylisopropylmethylmeth- 

disopeorpimmetiialls nique 
diethyldimethylmethane .... 


See Ether, amyl ethyl. 
triethylmethane............ 


diethylisopropylmethane..... 
triethylmethylmethane...... 
See Amyl fluoride (n). 

See Amyl iodide. 

amyl methyl ether.......... 
dimethylpropylmethane..... 
diethylmethylmethane....... 
See 1-Butene, 2-ethyl-*. 


ylene-. See 1-Butene, 2-ethyl- 
See 1-Butanol, 2-ethyl-*. 





yl-. See Benzene, isoheryl-. 


*Name approved by the International Union of Chemistry. 
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Formula 


Mol. 
Wt. 





phenyl) -.See Pipe 
etone. 


C(CH20H)s 


2-hydroxymethyl-2-m 


mo-*., 
ro-*, 


CH3(CH2)sCHs3.. . . 


CH3sCHCICH2CH:- 
CHs 

CH3CH2CHCICH:- 
CH 


3 
nga 
r 
Cl(CHe)sCl....-.. 
ce) 3CCH2CH2- 
CH3CH (CH,)CH- 
(CH3) CH2CH3 
(CH3)2CHCH2 
CH(CHs)2 
CH3C H2C(CHs3)2- 


CH2CH3 
(C2Hs)3CH 
(CH3)2CHCH- 

(C2Hs)2 
CHsCH2C(CHs)- 

(C2Hs) CH2CH3 


CH3(CH2)40CHs3. . 
(CH3)2CH(CH2)2- 


CH;CHsCH(CHs)- 
CH:CH; 





3-methyl-*. 





ric acid. 


136.15 


ethyl-*, 


106.60 
106.60 


229.96 
141.05 
100.20 
100.20 
100.20 
100.20 


100.20 
114.23 
114.23 


102.17 
86.17 


86.17 


ORGANIC COMPOUNDS (Continued) 





Crystalline 

form, color Density Melting 
No. | and index of g/ml point, °C | point, °C 

refraction 


G468F itetrag..cr: |) .: «tach 253 (260.5) 


1.559, 1.548 


6481 | col 
1. 


20 


- lig., 0.626—; -131.5 


ov 


3570!5.7 5 (129.9) 


i—) 

> 

i) 

ra 

~ 
‘A 
on 


6489 | liq. 1.4060....] 0.870 | oo... 


6490 | 1.4 


6491 | col 


6498 | col. li 


6499 | col 
6500 | liq 


6502 | h 
6503 | co 


6504 | col. li 





1637 0.8967—- sinha SO 


. arom. liq..| 1.702— —35 





. liq., 1.4016] 0.7078 | ...... ihe 


0.7 
Whe Seyeig) | Une Ss welll BeeaBeo ae 


Boiling 


36.2 
(34-5 .5) 


224 
178 
78.9 
89.4 
80.8 
86.0 


93.3 





Solubility in grams per 100 ml of 


Water 


0.03618 





Alcohol 








Ether, ete. 





© eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 























Mol. 
No. Name Synonyms Formula Wt. 
6508 Pentane, pentyloxy-*. | See Amyl ether. 
6509 , 1-phenyl-. See Benzene, amyl-. 
6510 | ——, 2-phenyl-. See Benzene, (a-methylbutyl)-. 
6511 ——., 2,2,4-trimethyl-* | isobutyltrimethylmethane; (CHs)sCCH2CH- | 114.23 
‘Sso6ctane” (CHs)2 
6512 3-Pentanecarboxylic aclid. See Butyric acid, a-ethyl-. 
6513 1,5-Pentanediamine™*. | See Cadaverine. 
6514 Pentanedinitrile*. See Glutaronitrile. 
6515 Pentanedioic acid*. See Glutaric acid. 
6516 —— ., 3-oxo-*. See Acetonedicarborylic acid. 
6517 | 1,2-Pentanediol*...... a-n-amyleneglycol........-- CH3CH2CH2CH- | 104.15 
(OH)CH2OH 
6518 | 1,4-Pentanediol*...... y-pentylene glycol.......--- CHsCHOHCH2- 104.15 
CH2CH20H 
6519 | 1,5-Pentanediol*...... pentamethylene glycol....... eee 104.15 
6520 | 2,3-Pentanediol*...... methylethylethylene glycol; | CHsCH2CH(OH)- | 104.15 
B-n-amylene glycol CH 3 
6521 | 2,4-Pentanediol, 2- a,,a’-trimethyltrimethy- (CH3)2>COHCH2 | 118.17 
methyl-* lene glycol CHOHCH; 
6522 1,4-Pentanedione, 1-p|henyl-. See Valerophenone, y|-ox0-. 
6523 1,5-Pentanedione, 1,2,|3,4,5-pentaphenyl-. See B|enzamarone; Isobenza|marone. 
6524 | 2,3-Pentanedione, 3- a-isonitrosopropyl methyl CH;COC(:NOH)- | 115.13 
oxime* ketone CoHs 
6525 | 2,4-Pentanedione* ....| acetylacetone.............-. CH3sCOCH:COCHs} 100.11 
6526 Pentanenitrile*. See Valeronitrile. 
6527 , 4-methyl-*. See Isocapronitrile. 
6528 1,2,3,4,5-Pentanepento|l*. See Arabitol. 
6529 1-Pentanethiol*....... amyl mercaptan...........- CH3(CH2)4SH,...| 104.21 
6530 Pentanoic acid*. See Valeric acid. 
6531 , 4-methyl-*. See Isocaproic acid. 
6532 , 4-0x0-*. See Levulinic acid. 
6533 Pentanoic anhydride*.| See Valeric anhydride. 
6534 | 1-Pentanol*.......... a Met pri-n-amyl CH3(CH2)sCH20H| 88.15 
alcoho 
6535 | ——, 2-methyl-*...... 2-methyl-2-propylethanol. ...| CHs(CH2)2CH- 102.17 
: (CH3)CH20H 
6536 | ——, 3-methyl-*...... active hexyl alcohol......... (CoHs)(CHs)CH- | 102.17 
CH2CH20H 
6537 | ——, 4-methyl-*...... isoamylearbinol.,.........-. (CH3)2CH(CHz2)2- | 102.17 
CH20H 
6538 2-Pentanol*.......... methylpropylearbinol; sec- CH3CH2CH2- 88.15 
act-amy} alcohol CHOHCHs3 
6539 | ——, 2,4-dimethyl-*...| isobutyldimethylcarbinol..... Ee 116.20 
(CHs)2 
6540 | ——, 2-methyl-*...... dimethylpropylcarbinol. .. .. . Oa ccEn 102.17 
H»)2CH3 
6541 | ——, 4-methyl-*...... isobutylmethylearbinol...... (CHs)2CHCH2- 102.17 
CHOHCHs 
6542 | ——, —, acetate......... a, y-dimethylbutylacetate. . .| CHsCH(OOCCHs)- | 144.21 
CH2CH(CHs)2 
6543 | ——,——, butyrate........ a-methylisoamyl butyrate. ..| (CHs)2CHCH»CH- | 172.26 
(OOCC3H7)CHs 








cn rete i cre ret a sr Sar eae See eile enn eb 
*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 














Crysialine ian We Aes Solubility in grams per 100 ml of 
orm, color lenslty elting ollng 
* 1 *. ° te ° 
No. os f e/rml point, °C | point, °C Water | Alcohol Ether, etc. 
6508 
6509 
6510 
6511 | col. liq., 1.3916| 0.6918 f. p.-107.4| 99.3 i: sl.s. | s. eth 
6512 
6513 
6514 
6515 
6516 os 
6517 | col. lig........ 0: 980 seal eee 211.8 20 % co eth. 
20 
G51GK | Tigh ae Ree 0.905455 .:|......kuuiel 131-318 Ps co y. sl. s. eth. 
6519 thiek lia 0.994-— Rai diaed? cs 239.4 co 2 sl. s. eth. 
1.449 
(Oa) ||| HAG lopennee (09945° an pees 187 s. A cet ae Gees 
B52 liqes...seee 0.9240 Lie eee} 196; 96-819 s. s. s. eth. 
6522 
6523 
52400 leat. fler.2 nce | ree pers eels 56-7 183-7 sl. s. V. 8. y. s. eth., chi, 
6525 col. inflam. 0.976 -23 .2 139746 12).5, ) co eth.; s. bz., 
lia., 51.580 chl., acet., 
1.4517838.5 glac. ac. a. 
6526 
6527 
6528 
6529 liq., 1.44366...] 0.857 fi 126 i. « 2 eth. 
6530 
6531 
6532 
6533 a 
6534 oe ee 0.8144—— -78.5 138 2.72 E-) oo eth. 
BOSE elles eee Ae oe 0.831 mens ested | 1 BA pelle cy cw tt |e ee coe eas 
65360) Lac ceeeee O1s2624 |) ca dace 153.7-54.1| i. 8. s. eth. 
0.8205-= 
4 
6537 | liq., 1.4490....] 0.82439; | ......... 147-8; v.sls. | s. s. eth. 
681562" 151.8-2.8] (i.) 
i 4 
6538 | col. liq., 1.4053] 0.809 | ......... 119.28 5.380 | «eth. 
6539 | col. liq., 1.4172] 0.8158 <-20 132.8-3.4 | i. s. s. eth. 
: (129-30) 
GH40) iP Tigi eee Mila c(t om 01 stere 4 (<-38) | 122.5-3.5 | v.sl.s. | s. co eth. 
6541 | col. liq., 1.409.| 0.806 | ......... 131.4 1.8 0 oo oth 
20 
(0.813->) 
6542 | col. lig........ 0.8580—- | ......... 146 OPED [ lake |} awoae. ae Hn 
6543 | col. lig........ 0.853 48 183 Cr (Me pee cs sche ee 








For explanations and abbreviations see beginning of table. 
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No. 





6544 


6545 
6546 
6547 
6548 


6549 
6550 


6551 
6552 


6553 
6554 
6555 


Name 











2-Pentanol, 2,4,4-tri- 
methyl-(?) 

3-Pentanol*.......... 

——,, 2,3-dimethyl-*... 

——,, 2,4-dimethyl-*.. . 

——.,, 2,4-dimethyl1-3- 
phenyl- 

—, 3-ethyl-*........ 

——,, 3-ethyl-2- 
methyl-* 

——., 2-methyl-*...... 


——, 3-methyl-*...... 


——, 4-hydroxy-4- 
methyl-* 

——., 3-methyl-*...... 

— .,, 4-methyl-*...... 


3-Pentanone™......... 


——., 2,4-dimethyl-*... 
——, 2-methyl-*...... 
Pentanoyl chloride*. 
Pentatriacontane*.... 
18-Pentatriacon- 
tanone* 

1-Pentene*........... 
——,, 2,3-dimethyl-*... 
——.,, 2,4-dimethyl-*... 
——., 3,3-dimethyl-*... 
——., 2-ethyl-*........ 
——, 2-methyl-*...... 
——, 3-methyl-*...... 


——, 4-methyl-*...... 





PHYSICAL CONSTANTS OF 


a 














Mol. 
Synonyms Formula Wt. 
ISOdibUbOl eae see sere ere (CHs3)3CCH2COH- | 130.23 
(CHs)2 
diethylearbinol............. CH3sCH2CHOH- 88.15 
CH2CHs 
ethylisopropylmethylcar- (CHs)sCHCOH- 116.20 
binol (CHs) CH2CHs 
diisopropylearbinol.......... (CHs)2>CHCHOH- | 116.20 
CH(CHs)2 
diisopropylphenylearbinol [(CH3)2CH]2- 192.29 
COHCcHs 
triethylcarbinol............. (CoHs)sCOH...... 116.20 
diethylisopropylearbinol..... (CH3)2CHCOH- 130.23 
(C2Hs) CH2CHs3 
ethylisopropylearbinol....... (CHs)2CHCHOH- | 102.17 
2CH3 
diethylmethylearbinol....... CH3CH2COH- 102.17 
(CHs)CH2CH3 
methyl] propyl ketone....... CHsCO(CH2)2CH3| 86.13 
methyl propyl ketoxime..... CH3C(:NOH)- 101.15 
(CH2)2CH3 
diacetone alcohol........... CH3COCH2C- 116.16 
(OH) (CHs)2 
sec-butyl methyl ketone; CHsCOCH(CHs)- | 100.16 
asym-ethylmethylacetone 2CH3 
isobutyl methyl ketone...... Winkie 100.16 
3)2 
diethyl ketone; sym-di- CoHsCOCoHs..... 86.13 
methylacetone; propione; 
ethyl ketone 
diisopropy! ketone.......... kee 114.18 
3)2 
ethyl isopropyl ketone....... Ce2HsCOCH(CHs)2 | 100.16 
See Valeryl chloride. 
n-pentatriacontane.......... CH3(CH2)3sCHs...| 492.98 
diheptadecy] ketone; stearone | (Ci7Ha5)2CO...... 506.92 
propylethylene; a-n-amylene | CH3CH2CH2- 70.13 
CH:CHe 
1-sec-butyl-1-methylethylene | CH2:C(CHs)CH- 98.18 
(CH3)CH2CH3 
1-isobutyl-1-methylethylene | CH2:C(CHs)CH> 98.18 
CH(CHs)2 
Seeks EET esa ioe eae aed Oi Oe Che 98.18 
oCHs 
1-ethyl-1-propylethylene; CH2:C(C2Hs)CH2- | 98.18 
3-methylenehexane* CH2CH3 
j1-methyl-1-propylethylene. ..| CH»:C(CHs)CH2- 84. 
2 3 
sec-butylethylene........... CHe:CHCH- 84.16 
(CHs)CH2CHs3 
isobutylethylene............ CH2:CHCH2CH- 84.16 
(CHs)2 











*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 





No. 





6544 


6545 
6546 
6547 
6548 


6549 
6550 


6551 
6552 


6553 
6554 
6555 


6556 
6557 
6558 


6559 
6560 
6561 
6562 
6563 
6564 
6565 
6566 
6567 
6568 
6569 
6570 
6571 








Crystalline 
form, color 
and index of 
refraction 





col. liq., 
1.42085 


col. liq., 
1.40775 


col. liq., 1.4196 


col. liq., 
1.3894620.2 
col. lig., 1.4450 


col. lia., 
1.4300° 








Solubility in grams per 100 m! of 


























Density Melting Boiling 
¢/ml point, “C | point, °C Water | Alcohol | Ether, ete. 
0.84179; -20 147.5 i. sl. s. s. eth. 
0.8228" (152-4) 
0. 81525 ser a 115.6 sl. s s. s. eth. 
0.83292 | <-30 138-407 | i, 3. s. eth. 
0.8288 | <70 140 v.sl.s. | s. s. eth. 
0.959 60.5 157%; sl. s. i. s. eth. 
22.9755 

0.83802) Vie eae! 140-2 s. s. eth. 
084630 a eee 159-6175 8. s. eth. 

20 
0.8295—— 

0.826— pt: 127.6721 vy. sl.s. | 0 o eth. 
0.824; —22 (<-38)] 122.8-3.0 | sl. s. ey o eth. 

25 
0.8233-= 
0.812 -77.8 101.7 y.sl.s. | eth, 

0909" + «He AOR EN 168 Bi ° «© eth. 
0.9306-"; | -54 to -57 | 164-6 2 co eth. 

20 
0.938— 
0.818 footie! 118 sl. s 0 oo eth. 
0.8017 | -84.7 119 (115-8)] 1.9 2 2 eth., bx 
0.8159" | -42 102.7 4.720; | 00 c eth. 

4 3 100 
@.g082= Ih. Yeas 123.7 i. co e eth.;s, ba. 
OB8300 9 WT ileeereeate 114.5 yv.sl.s. | v.8 o eth. 
0.7822 74.7 Bb Oe OT os 
Wah0.793988) eases ta. i sl.s.h. | sl. s. h. eth. 
0.6454-= | -138 40 (32-7) | i. ~ 2 eth.; v. 8. 

. dil. HoSO 
0:7054,= |||. anaes Ce Tea | ey | ae | a eS 
056937, man Cuneta BONE 23 etleeee: Al eer collk <a eee 
Axil || Oe Ca eee Peis coe ||. ee eee 
007070 | eee EUCwep CM | eae nee |e 
0.681 7m ttn 3 GIRL DAO. ilhanwciccaccevll cee al meee eee 
0.6700)-+-4 eueenaotD 53610) | ok. BPR hen LY. BO 
0.6646)* © <H|-mieckins: 53.5623 10 le + a:+.-.4.4 lain Sd ee 

















— EE 


For explanations and abbreviations see beginning of table. 
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No. 


6572 
6573 
6574 
6575 
6576 
6577 
6578 
6579 
6580 


6582 
6583 


6584 
6585 
6586 
6587 
6588 
6589 
6590 
6591 
i 
6593 
6594 


6595 
6596 
6596H 
6596R 
6597 


6598 
6599 
6600 








PHYSICAL CONSTANTS OF 

















Mol. 
Name Synonyms Formula Wt. 
2-Pentene*..........- sym-methylethylethylene; CH;CH2CH:CH- 70.13 
B-n-amylene CH3 
——.,, 2,3-dimethyl-*.. .| ethyltrimethylethylene...... (Ce CHa 98.18 
2CH3 
—— ., 2,4-dimethyl-*.. .| isopropyldimethylethylene. . . Ue eer 98.18 
3)2 
——, 3,4-dimethyl-*.. .| 1-isopropyl-1,2-dimethyl- CH3CH:C(CHs3)- 98.18 
ethylene CH(CHs)2 
p= 4 4=dimethyl-*..5| eee aoe nae ee 98.18 
3)3 
——, 3-ethyl-*........ Pe itive mete CH3CH:C(C2Hs)2 98.18 
ethylene 
——, 2-methyl-*...... 2-ethyl-1,1-dimethylethylene | (CH3)2C:CHCH: 84.16 
3 
——, 3-methyl-*...... 1-ethyl-1,2-dimethylethylene | CH3CH:C(CHs)- 84.16 
2CH3 
——, 4-methyl-*...... 1-isopropyl-2-methylethylene ea te a 84.16 
3)2 
2-Pentene-3-carboxylic| acid*. See Crotonic acid, a-el|hyl-. 
4-Pentenenitrile*..... allylacetonitrile; allylmethyl | CH2:CHCH:CH2- 81.11 
cyanide CN 
2-Pentenoic acid, B-isopropylacrylic acid; a- (CHs)2CHCH:CH-| 114.14 
4-methyl-* isohexenic acid COOH 
4-Pentenoic acid*..... allylacetic acid.............- eo 100.11 
1-Penten-3-ol*........ ethylvinylearbinol.......... es fi eee 86.13 
2CH3 
3-Penten-2-ol,,....... dimethylpropenylearbinol....} CsHiOH......... 100.16 
2-methvl-* 
4-Penten-1l-ol*........ B-allylethyl alcohol. ........ es ea 86.13 
2! 
4-Penten-2-ol*........ allylmethylearbinol......... CH2:CHCH2 86.13 
CHOHCH3 
——, 2-methyl-® | ow eee cece eee eee eee et CH2:CHCH 100.16 
COH(CHs)2 
3-Penten-2-one*...... ethylideneacetone..........- CH3CH:CH- 84.11 
COCHs 
, 4-methyl-*. See Mesityl oxide. 
4-Pentenylamine, 5-amino-4-methyl-1-hexene...] CH2:CHCH2CH- | 113.20 
1,2-dimethyl- (CH3)CH(CHs)-. 
NH: 
Pentine. See Pentyne*. 
Pentyl*. See Amyl. 
1-Pentyne*...... .....| 1-pentine; n-propylacetylene | HC:CCH2CH2CHs| 68.11 
2-Pentyne*........... 2-pentine; ethylmethylacety- | CHsC:CCH2CHs .| 68.11 
lene; valerylene 
2-Pentynoic acid*..... ethylpropiolic acid; ethyl- | CHsCH2C:CCOOH! 98.10 
acetylenecarboxylic acid 
1-Pentyn-3-ol, 3,4-di- | ethynyl isopropylmethyl HC:C-C(OH)- 112.17 
methyl-* carbinol (CH3)CH(CHs)2 
——., 3-methyl-* ethylethynylmethylcarbinol. . eae. 98.14 
3)CoHs5 
Peonl siers cysteroisicie!slerstete 2-hydroxy-4-methoxyaceto- CH3COCsH3- 166.17 
phenone; resacetophenone (OCH3) 0.4 
4-methyl ether; paeonol 
Perbenzoic acid....... benzoyl hydroperoxide....... CseHsCOOsH...... 138.12 
Perchloromethyl form|ate. See Diphosgene. 
Pereirime sys e xc 55 hc oo ti coin l= wre rae tite CipHosN20........ 296.40 











*Name approved by the International Union of Chemistry. 


992 


ORGANIC COMPOUNDS (Continued) 


No. 





6572 
6573 
6574 
6575 
6576 
6577 
6578 
6579 
6580 


6582 
6583 


6584 
6585 
_ 6586 
6587 
6588 
6589 
6590 
6591 


6592 
6592M 





6593 
6594 


Crystalline 
form, color 

and index of 
refraction 


col. inflam. 





liq., 1.45061... 
col. liq., 
1.434175 


col. liq.,1.4295 
COL gh vccclene 
Colbliq.S2s0a=- 
Licqisye eerste 


col. liq., 
1.4390319-6 


col. liq., 
1.407918 


liq., 1.40044... 


col. liq., 
1.45915 

col. liq., 
1.431029 


Solubility in grams per 100 ml of 























Density Melting Boiling 
e/rl point, °C | point, °C Water | Alcohol | Ether, ete. 
0.651 -139 36.4 i. E) co eth.; v. s. 
dil. H2SOg 
O29 y AR ees 95.1 i. s. s. eth. 
0.694722 Pos ce al 82.6 is s. s. eth. 
0.7126-0 9 feccisvsees SGA2S6: 4b lhe commenter ("Reed |e a ee 
0.6881 | oe. TOROTIE || chxci:ore fe Eeeeel lime.) Seen 
(SAU Wl peer GANS =4-O) aa ayreu Rane ius sod eae 
O69 0Lpesti tas eee CHI2=725) |) <..,.cekeelhorates. Regalieeeny SS... - Se 
(0 {6956ilieoa. eee 67A6=822) |) «celeste 
(2))0)6940) | .3... 2822: 85... 73652) ene ees Lele: 
()i0'6-709i| Saree ST=825) | eee el eels 
(2), 05.6702))|' S25. 5. BE2=5,2) | oc, ao: EE 
PEL SIS et aaah Oe ee 140 i, ) 
G5059. ot) Sots. no LOSES Bal eccccts Soumed~) cirtotsts. : BAL 
0.98418 <-18 189 sl. s v.s vy. s. eth 
0.840 |... 114-5 sls. | 2 ~ eth. 
0.83437 | oo... 191.6-122 | 10! | © 2 eth. 
0.863— | .... Weds 140-298 J) ca ssccont OREMBCOD vecere 4. SER 
O64 ...| 8 ssc- 116.4 12.5 | © eth. 
0.84308 orthnestiewsa! 119.5 SlostegehbeaeFth |b cesses. ai 
0.5856. . . solitntiee teat 122-4 SAIMIG TESTER Cee. By, 
0.79335. = “witaswtehe are 133.6 en (REDE har 28.2 3: ee 
0.72219; -95 40 i. v.8 «© eth. 
25 
0.6882 
0.687; = 56 e Vv. 8 2 eth. 
0.712717.2 
aske ase 50 OI he. |) Vous AAT ENS... Bae 
OS S7G1Ss © ess eee 133 8. s. s. eth. 
OF 868820 eee sree 118-21 8. 8. s. eth. 
Mage sissies 50 <sahiaciece pals s. s. eth. 
ae en 42 exp. 80-100} sl. s s. s. eth. 
Wide wains 118-24 peeves. || di v.s 


For explanations and abbreviations see beginning of table. 


993, 








v. “" eth.; s: 
















PHYSICAL CONSTANTS OF 





No. Name Synonyms 
6601 Peroxide, dibenzoyl. See Benzoyl peroxide. 
6602 IPeeseitol 2s sGac soo es d-mannoheptitol; perseite. ... 
6603 | Peucedanin........... IMperavOlMecs ssa. ghee one 
6604 | Phaseomannitol. See i-Inositol. 
6605 a-Phellandrene....... 1,5-p-menthadiene; 5-iso- 
propyl-2-methyl-1,3-cyclo- 
hexadiene 
6606 f8-Phellandrene....... 1(7),2-p-menthadiene; 3- 
isopropy]l-6-methylene- 
cyclohexene 
6607 Phenacetin. See p-Acetophenetide. 
6608 Phenacy]l alcohol. See Acetophenone, a-hydrory-. 
6609 Phenacyl bromide. See Acetophenone, a-bromo-. 
6610 Phenacyl chloride. See Acetophenone, a-chloro-. 
6611 Phenanthrahydroquin|one. See 9,10-Phenanthrenedio|!. 
6612 Phenanthraquinone. See Phenanthrenequinone. 
6613. |. Phenanthrene 232... dc eee ba oe nage gee ee LOPE ET is Aen e500 
6614 | ——, amino-. See Phenanthrylamine. 
6615 SPE DON TY la oe swiss Sa ee ee ae ieee ae ee CsHsCH2CusHe. .. . 
6616 — , 9,10 - dihydro-9,1/0-dioxo-. See Phenanthreneg|uinone. 
6617 | ——, 3,4-dimethoxy-..| morphol dimethyl ether...... C1sHs(OCHa)2.. -. 
GG1S 0) ———., 0 80-dimethyl— te ae oe ote eine eee CisHs(CHs)2. .. . - - 
6519.) = &10-diphenyl-.0 1. oo a0 tye es eee CisH(CeHs)2. ..- - 
6620 ——., hydroxy-. See Phenanthrol. 
6621 ——.,, 7-isopropyl-i-me|thyl-. See Retene. 
6602 | = et=methyl--4 Sef) See ee eee CH3CusHy.....-.- 
6623 Se 7] Oe ee | Meee Se ee se aad peietee Cc Y1S Pye 
6624 | ——, 3,4,5-trihydroxy-.| See 3,4,5-Phenanthrenetriol. 
6625 | 3,4-Phenanthrenediol. | See Morphol. 
6626 irik! cergand ig phenanthrahydroquinone. ...| CisHs(OH)2......- 
oO 
6627 | Phenanthrenequinone | 9,10-dihydro-9,10-dioxo- CeHsCOCOCeHg. . 
phenanthrene; phenan- —— 
thraquinone 
Rie | eee 9 ATE en ste | Soames Sipe BBE anpnbcinot oeeccs NOsCsH3(CO)+ 
5 CeHsNO2 
6629 STUNT Om F ciie ci oisie sh re cope he =v ivintn wine o aca ial= Be tere 
4 
6630 3,4,5-Phenanthrene- 3,4,5-trihydroxyphenan- Cu4H7(OH)3....... 
triol threne 
6631 | 2-Phenanthrol........ 2-hydroxyphenanthrene..... . CuHeOH.......-- 
6632 3-Phenanthrol........ 3-hydroxyphenanthrene...... Cu Obes 2335 
6633 | 4-Phenanthrol........ 4-hydroxyphenanthrene...... CulsOH: Jeo c5 <8 
6634. 1. 9-Phenanthrol.. oo) oot eee ee er P= PO): emer 
6635 2-Phenanthrylamine. .| 2-aminophenanthrene....-... CiusHyNHe......-- 
6636 3-Phenanthrylamine. .| 3-aminophenanthrene....... CyusHoNHe......-- 
6637 9-Phenanthrylamine. .| 9-aminophenanthrene....... CisHoNHe.......- 
6638 | Phenazine 257¢ : acc ie aoe oe ee ae a nee CeHsNCcHaN..... 
fees siete 
6639 | ——, 5,10-dihydro-....} hydrazophenylene........... CsH:NHCsH:NH 
be ere, 








178.22 


268 .34 


238 .27 
206.27 
330.41 
192.25 
192.25 
210.22 
208 .20 


298 .20 
253 .20 
226 .22 


194.22 
194.22; 


194.22 
194.22 


193.24 
193.24 
193.24 
180.20 
182.22 


a 
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ORGANIC COMPOUNDS (Continued) 










Crystalline 
form, color Density Melting Boilin 
No. | and index of g/ml point, °C | point, °C 
refraction 
6601 
6602) Teoluneed:: 5221) cccdcscs.. 188 0s eet. 
6603). | rhomb. pr.....| .....sice fom &, 6g |b beensies |. 
6604 
6605 qk By. £24, OFS Se ee oe 175 
6606 Niats 4788221202852 all! sone ye 171.2 
6607 
6608 
6609 
6610 
6611 
6612 
6613 col. monocl, 1.025; li 100 340.2 
leaf. f. al., 1.063100 (97.5-8.5) 
1.6567128 
6614 
6615 | need. f.bz.or |} ......... iS) eee | eee a 
leaf. f. al. (155-6) 
6616 
6617 heaheh abl Pu ied. }.ontNe 44 298-303112 
Ww. 

* 661504) tpr..f. dilvackaltP) |. ote 139 subl. 
6619 =) icol. needs fale). . ..3 22 235 270 subl. 
6620 
6621 
6622 ae a | ee L25(EdeS) |) BORIS 
66250 t ter fale mae NOM FAS. ot ee | oc. eae 
6624 
6625 
6626) WMcolineed oo | bean 147—-Scuian Eat eer, J 
6627 | yel.-or. need...| 1.405 207 (203-5)| 360 
66287 -vel-/goldt eet iw}... 30153) m4 Oeles |. 

need. f. ac. a. 
6629 vyeluilenf.f, Pale)... at 25 7wte ; bin aieies J. 
ac. a. 
6630 heat. few Seine se ere: 1485 svi ae | PORE e. 
6631 leak idl al cient. 188) | epee 
6632 meed. f..dil. al.|?...8...-2 122((118-9)} ......... 
(Cissy | Cee Re | ee, eee LOZA Paekn hie hes | 
6634 | col. need.f. | ......... HSS WSS ben LOG A eee! S 
Igr. 
6685") a velsverife Vee ec. 85. una horns... 
Igr. 
G636"4) Gon. £5 Igr Veet. bn 5 TES FOR SIIS: 
B, 87.5 
6630+) Mts vel pres oc .nn 137-8; 104 | subl. 
6638 _| yel. need......| ......... 171 >360 subl. 
6639 | rhomb. leaf...| ......... Ea eee 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 











Water | Alcohol Ether, etc. 

5.58 EF Art | ears, ape a 

ce s. h. s. eth., pet. 
eth., KOH 

tt. i s. eth. 

i i s. eth. 

i. 4 8.9315-5 eth.; a, 

10.0%} bz., chl., ae 

a., CS2 

i sl. 8. sl. s. bz. 

i v.8 vy. s. eth. 

Sake y.sl.s.| v. s. bz. ch; 
8. ac. a. 

i vy. sl.s. | s. eth., bz. 

i 8. 

i s. 

s. h. Wie v. s. eth., bz. 

sl. s. v.s v. s. eth.; 
0.54% bz. 

i. v. sls. | sl. s. ac. a. 

aw i. sl. s. ac. a. 

i v.58 vy. s. eth. 

sl. s v. 8. vy. s. eth. 

i. c., sl.| vis. y. s. eth. 

Ss. 

i. a. s. eth. 

i. Vv. 8. vy. s. eth., chl, 
bz., h. Igr. 

i, Ss. s. eth. 

sl. s v.s.(vlt.| s. dil. HCl 

fluores.) 

feet VB) y. s. eth., bz., 
chl. 

y.sl.s. | 2¢. sl. s. eth. 

i v. sl. s.| i. bz. 

h 








6640 
6641 
6643 
6644 
6645 
6646 
6647 
6648 
6649 
6650 
6651 
6652 
6653 
6654 
6655 
6656 
6657 
6658 
6659 
6660 
6661 


6662 
6663 


6664 
6665 





Name 





Phenazine, 2-methyl-. 


2(10)-Phenazinone, 10- 
Phenazone. 
Phenazothionium chlo 
Phene*. 

Phenethyl alcohol..... 


Phenethylamine...... 


——, p-hydroxy-. 
, p-hydroxy-N,N-d 





Phenetidine, N-acetyl-}. 


o-Phenetidine........ 


m-Phenetidine....... 
p-Phenetidine........ 
——, N,N-diacetyl-. 
——.,, 2-nitro-(NH=1) 


Phenetoles:.-5..<.. 00. 2% 


——, 0, m, or p-amino-}. 


——, azodi-. 
——, B-bromo-....... 


——, o-chloro-........ 
——, p-chloro-........ 


——,, o-nitro-......... 


Phenmiazine. 
Phenobarbital. .... : 


Phenocoll........ ache eae 
Phenol....... civateysiorere 


——., acetamido-. 
——,, acetyl-. 
——, acetylamino-. 


——,, o-(acetyImethyla|mino)-. See Acetanilide, o-hy|drory-N-methyl-. 


—., p-ailyl-. 
——-,, o-amino-........ 


——, m-amino-....... 
——,, p-amino-........ 
——, 2-amino-4,6-dini 
——, p-(f-aminoethyl 


——, 2-amino-3-nitro- 
——.,, 2-amino-4-nitro- 


PHYSICAL CONSTANTS OF 


phenyl-. See Aposafranone. 
See Antipyrine. 
ride, 3,9-bisdimethylam 
See Benzene*. 
2-phenylethanol; benzyl- 
earbinol 
B-phenylethylamine; 1- 
amino-2-phenylethane 
See Tyramine. 
‘methyl-. See Hordenine. 
See Acetophenetide. 
o-ethoxyaniline; o-amino- 
phenetole 
m-ethoxyaniline......-....- 
p-ethoxyaniline...........-. 
See Diacetanilide, p-ethory-. 
4-ethoxy-2-nitroaniline; 4- 
amino-3-nitrophenetole 
ethoxybenzene*; ethyl phenyl 
ether 
See Phenetidine. 
See Azophenetole. 
B-bromoethyl] pheny!] ether.. . 


1-chloro-2-ethoxybenzene*; 
o-chloropheny] ethyl ether 

1-chloro-4-ethoxybenzene*; 
p-chloropheny! ethy! ether 

ethyl o-nitrophenyl ether. .... 





See Quinazoline. 
5-ethyl-5-phenylbarbituric 
acid; lumi 


a-amino-p-acetophenetide. ... 


carbolic acid; hydroxyben- 
zene 


phenyl acetate; acetyl- 
pheno! 

See Acetanilide, hydrozy-. 

See Phenol, acetate. 

See Acetantlide, hydrory-. 


See Charicol. 
o-hydroxyaniline...........- 


m-hydroxyaniline........... 
p-hydroxyaniline; rodinal. ... 


tro-. See Picramic acid. 
)-. See Tyramine. 





Formula 


CsH4:N2:CsHsCHs 





Mol. 
Wt. 





194.23 


ino-. See Methylen|e blue. 


CeH;sCH2CH20H. . 
CsHsCH2CH2N He 


CoHsOCeHsNH2... 


CsHsOCsHsNHe... 
CoHsOCeHsN He... 


NO2(C2Hs0) CeHs- 
NH2 


CsHsOCH2CH2Br 
ClCsHsOC2Hs..... 
ClCsH:OCoHs..... 
NOoCsHsOOoHs.. . 
NOeCeHsOCoHs. . . 
NOsCsHsz0CoHs. . . 
NHCONHCOC- 
SS 
(C2Hs)(CsHs)CO 
—————es 
NH2CH2CONH- 


CsHsOC2Hs 
CsHs0H 


CHsCOOCeHs..... 


NHe2CsHsOH..... 
NH2CeHs0H..... 
NH:CeHiOH..... 





137.18 


137.18 
137.18 


182.18 
122.16 


201.07 
156.61 
156.61 
167.16 


167.16 
167.16 


194.23 
94.11 


136.14 


109.12 
109.12 
109.12 


NH2(NOs)CsHsOH] 154.12 
NH2(NO2)CsHsOH| 154.12 


Senn yyy EEE 
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ORGANIC COMPOUNDS (Continued) 
oS > Eee 




















Crystalline Solubility in grams per 190 ml of 
form, color Density Melting Boiling VRE P 
No. and inden.of ¢/ral point, “C | point, °C Water | Alcohol | Ether, ete. 

GGA0 Mt need Bere ese NT oh cles so 117 350 d. sl.s.h. | sl. s. sl. s. eth.; s. 

chl., H2SO% 

6641 

6642 

6643 

6644 

6645 | col. liq., 1.5240] 1.023515 -27 219-21 1.620 ce) co eth. 

6646 | liq., 1.575..... S082 5" il eee eee 195 (198) | s. Vv. 8. v. s. eth. 

6647 

6648 

6649 

GEDOMMEL GI rise acral aeorackw:..4 <-21 229.2 v.sl.s. | s. s. eth. 

AoE MATa mereicts Ga] cas ae Meets ere ane See 248 vy. sl.s. | s, s. eth. 

602) WP Ndiecccctesiass 1.061315 2.4 254.2 v. sl. 8 s. eth. 

6653 

G654s5) red prs falis.:||, 9824 .6.as's 112 = S irene esate as 2 || estate v. sl. s.] s. eth. 

: sone : C., 8. h. 

6655 | col. liq., 0.9666——]| -30.2 172; 609-12 | i. 8. © eth. 
1.507621 . 

6656 

6657 

OOS MN irene sce opeiaie:s: scl MRM raboace.s c 35 (30-1) | 240-50d. | v. v. sl.! s. s. eth, 

s. 

CHOOT ECOL. HC syscscasar ccd MEN sta care?ais! jl) Iseiereverstote 208th | if ssreaicrers 8. s. eth., bz. 

6660 Gt, 622739. Ate cr.teie «2: 21 212 | 9 Pi deaetes 8. s. eth. 

6661 | yel. liq., 1.1935 2.1 (5-6) | 268 (275); | i. 3. s. eth. 
1.542520 149.38 

6662) ani yel. need saasteal) «ssh. acc 34 (31-2) | 284; 16979 | i. 8. s. eth. 

6663 | col. monocl. 1.1815 60 283 i s. h. v. s. eth. 
pr. f. eth. 

6664 

GOSS owls lusbecctesvall santo heer YC ee | trae aera nS Bs 8. s. eth. 

6686 par colzpteed 9. FS. 530.5 anh 100. 5)| "ene .aeee sl. s. 3. s. eth. 

6667 | col. rhomb 1.072 41 182 6.74; | 0 v. s. eth.; 3. 
need., oo 66 chl., glyc., CS 
1.5424740.6 A 

6668 col. lig., 1.503.} 1.077— Ls Rial ets 195.5 0.0318 | 0 co eth., chl., 

6 glac. ac. a. 

6669 

6670 

6671 

6672 

6673 

6674 | col.rhomb. | ......... 170 (174) | subl. 1.79 4,40 sl. s. eth. 
pl. or need. 

6675 Coleepradts tol. Nieto serie 122-385 | . RBBB. 2.6 Vv. 8. v. s. eth.; sl. s. 

bz., Igr. 

66763 te wh: leaf -.....2:c] P8Scet<coc 184 d. subl. 1.1° 4.50 sl. s. eth.; i. bz. 

6677 

6678 

66791 i): red need >2...-.:dfacce sto: 216-7 subl. Baie Vilcts, AstereMMll tiers ole ces Boe eo 

6680.03) or. pr EA Bae: 143... | eRe sl. 8 V.s v. s. eth 


For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





























No. Name Synonyms 
6681 Phenol, 2-amino=5=' | ||...d. 026.400.500.000 ets 
nitro- 

6682 ——,, 2-amino-6-nitro-| ...................-..005. 

6683 ——, 3-amino-4-nitro-| ..0. 0.26... cece eee ees 

6684 ——,, 3-amino-5-nitro-| .......................... 

6685 ——,, 4-amino-2-nitro-| ............... 0000s 

6686 ——, 4-amino-3-nitro-| ..................00.0 eee 

6687 ——, 5-amino-2-nitro-| 3-amino-6-nitrophenol....... 

6688 ——,, o-aminothio-... .| 2-aminobenzenethiol*; o0- 
aminopheny] mercaptan; 
o-mercaptoaniline 

6689 | ——, m-aminothio-...| 3-aminobenzenethiol*; m- 
aminopheny] mercaptan; 
m-mercaptoaniline 

6690 | ——, p-aminothio-....} 4aminobenzenethiol*; p- 
aminopheny] mercaptan; 
p-mercaptoaniline 

6691 | ——, o-amoxy-........ pyrocatechol monoamyl 
ether 

6692 | ——, m-amoxy-....... resorcinol monoamy] ether... . 

6693 | ——, p-amoxy-....... hydroquinone monoamyl 
ether 

C98 |b pea y ais cise arte en te ee tee tae betiatn 

6695 ——, p-tert-amyl-....| p-(a,a-dimethylpropyl)- 
phenol 

6696 | ——, o-anilino-....... o-hydroxydiphenylamine.... . 

6697 | ——, m-anilino-...... m-hydroxydiphenylamine. .. . 

6698 | ——, p-anilino-....... p-hydroxydiphenylamine. ... . 

6699 | ——, azodi-. See Azophenol. 

6700 ——.,, p-benzalamino-. | See Phenol, p-benzylideneamin 

6701 ——, benzenylaminothlio-. See Benzothiazole, 2-pheny 

6702 a= fO=DENZY =. 8 ick. | ertcsrs Ape MO Dh ees 

6703 | ——, p-benzyl-........ p-hydroxydiphenylmethane. . 

6704. | ——, p-benzylamino-..| ..................20.--0-- 

6704M| ——, p-benzylidene- N-benzal-p-hydroxyaniline. . . 

amino- 

6705: =>. .@=bromen’ oie: eo dace eee 

0706” | i——; m2=bromo-=. .. 3. chil pieces se eseee eek eens 

67072 | ==> p= bromo. selmi as acer ete eee 

6708 | ——, o-butoxy-....... pyppeatectel monobutyl 

: ether 

6709 | ——, m-butoxy-....... resorcinol monobutyl ether. . . 

6710 | ——, p-butoxy-....... hydroquinone monobutyl 
ether 

GM: | =F o- but ys ere eas codon ote ae he Seas 

67129 |= =D wey lee GR wierd ions tas bed iee 











Mol. 
Formula Wt. 
NH2(NOz)CeH30H] 154.12 
NH2(NO2)CeH30H| 154.12 
NH2(NOz)CsH30H| 154.12 
NH2(NO2)CesH30H| 154.12 
NH2(NO2)CceH30H| 154.12 
NH2(NO2)CesHs0H} 154.12 
NH2(NO2)CsH30H]} 154.12 
NH2CsHusH...... 125.18 
NH2CeHuSH...... 125.18 
NH2CeHSH...... 125.18" 
Cee Ca) sOCeHe- | 180.24 
Cha CH2)40CeHu- | 180.24 
—— sOCsHu- | 180.24 
ae CHe)4CeHu- 164,24 
CHsCH2C(CHs)> | 164.24 
CeH.0H 
CeHsNHCsH40H..} 185.22 
CeHsNHCsH40H..| 185.22 
CeHsNHCcH,OH..| 185.22 
0-. 
lL. 
CeHsCH2CsHi0OH | 184.23 
CeHsCH2CeHs0H | 184.23 
Wee ers x 200.25 
CeHsCH:NCsHs- | 197.23 
OH 
BrCsH.0H....... 173.02 
BrCehiOH cece 173.02 
BrCeH.0H....... 173.02 
ne 30CeHa- | 166.21 
War eee 166.21 
Gael 30CsHa- | 166.21 
CaHoCceH.0OH..... 150.21 
C4aHoCseHi0H.... . 150.21 
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ORGANIC COMPOUNDS (Continued) 
SSS 












































Crystalline J Rice 4 
oe olor Danity Melting Boiling Solubility in grams per 100 ml of 
No. and tadeEe e/tal point, “C | point, °C Water | Alcohol Ether, ete. 
G68lay| jbr., needs frws.}42ects .:.. 202 aye: Pees: | eee sh by Wileeee<d . 8258 
6682 | red need. f.al.}| ......... OT Sn || ee eee slishdieieverss ve eth., bz., 
chl. 
GE83sriforsneédiyy. «..(LQ208 i 2. LS5—Gind da Wleeeys 5-4: sl.s. h. | s. ve eth., bz., 
chl. 
G884og|tyel.6r... F268 MEME Ls AGS PREMM A thew. t: -t-. |I| artes Vv. 5. v. pees i i sl. 
s. bz., chl. 
6685 | red need. f. al.| ......... 13111493) ibate.t t., || SA Ce Oleh aael Boned. wees 
6686 | red pr.f.eth..] ......... iE SE Laena pees 2 s. 8. s. eth. 
6687 | or.-yel. need...| ......... 163 either 4., |, 2252 llgtaload! Soto Sees 
GESSayinced FON. oo cen bcwec. 26 234 MM MWietectans: Wisarsees tou ie NR ree 
GBES8O9t| foilvelig¢h Fs Pies .)...cc,. [ones 180-9016 s. ak i. eth, 
6690 | wh.gran.cr. | ......... 46 140-516 s. s. s. eth, 
mass 
COOL eames acc css clllineete tiie cle, Al: kowssecsvacies 10S=68 Dectasa. || ieee ley ee 
CIO 7 If eters Leds Sakae | Be een Pete | ocd aoe ee TAOS wits 1. | iarericteny | RAIS rom fetborse thd. MENS 
GC9SRT| Peete ets EFS ok oes AGH 5 0! Goscqessedts, || MeetRES ARATE Ol orevarcers 4s RS 
669404) jcol. ig Estill Moen ccc en <0 262 ze sl. s.] s. s. eth., NaOH 
G6GObimacol.meed |... crs! | Broek wcove 92-3 248-50; v.sl.s.| vis. v. s. eth. 
138-915 
C696 hes fewe .o.r |) ee Rete 69-70 180-920 sl.s. h. | s. s. eth.; sl. s. bz. 
6697. Waleska of: wien al Moercbs «coo 82 340 sl.s. h. | s. s. ete alk.; sl. 
s. lgr. 
669851) jleaf.£:, weal. 5... 70 330 s. h. s. 8. ree chl., 
alk. 
6699 
6700 
6701 
GTOZRE| eek. Pte Fale bocce 21 312 Vosx bol itvis. v. s. eth. 
6703 col, need! £., alse P 3.4.50 83-4 320-2 (308)] s. h. s. s. eth. 
C7OSga! Teak seas Mee... GON(S4—5) | eee ae i V. 8. V..8. bz. 
6704M] leaf. f. dil. al..| ......... 183 (185-6)| ......... is WeSh~ eal power.) SRE 
6705 | col. oily liq.... 1.49247" | 5.6 (4-5) | 194-5 v.sl.s. | s. s. eth., alk. 
4 
620688) tleaf so. FU ee 33 236.5; v.sl.s. | v.s. v. s. eth; s. 
i 135-4012 chl., alk. 
6707 ROR: eee a tee sie 63.5 238 1.4215 | vis. 2 eth.; s. 
: chl., ac. a. 
6708 LOLS s a, 026250 en leet ette eda OE ARs carne oleae abseil Gia eaten: 
15989 
GLOOM Renctrascer ack ern eeicuc! Weagaatebes TS OS RRR |! Sees acre! licen e250 | te eee ne 
BTLORE FB I 4s abe 64250, Vi -c homie. J. | vakterioleekeeen| pan. MAANA 
6711 | col., 1.496%...] 0.975 | 234-7 v.sl.s. | s. s. eth. 
YADA || (SSIS eee ee 0.9742 oe ty SR 247-9758 v. sl..s. | 3 s. eth 
—SSEESEE_—————————————————E—E EE SE Eee eee 


For explanations and abbreviations see beginning of table. 
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No. 


6713 
6714 
6715 
6716 
6717 


6730 
6731 


6732 


6733 
6734 


PHYSICAL CONSTANTS OF 


























Mol. 
Name Synonyms Formula Wt. 
Phenol}»p-buty lace 525 al- cin acedeiieasine Ste ee CaHoCcH.OH..... 150.21 
t=} .p=sec-butylesdeh a), istnende sn cone dene otennen CeHs(CH3)CHCe- | 150.21 
4 
——-, p-tert-butyl-.... 2 ecco dupatiyyiovey)s (CH3)s3CCsHsOH. .| 150.21 
pheno 
——, o-chloro-........ 1-chloro-2-hydroxybenzene...| ClCsHsOH....... 128.56 
—, m-chloro-....... 1-chloro-3-hydroxybenzene...| ClCsHsOH....... 128.56 
——, p-chloro-........ 1-chloro-4-hydroxybenzene...} ClCsHsOH........ 128.56 
——,, 2-chloro-4-nitro-| .................0.5..005- Cl(NO2)CeH30H. .| 173.56 
——,, 2-chloro-5-nitro- | 6-chloro-3-nitrophenol....... Cl(NOs)CeH30H. .| 173.56 
——,, 4-chloro-2-nitro- | ...................0..00.. Cl(NO2)CeH30H. .| 173.56 
——,, 5-chloro-2-nitro- | 3-chloro-6-nitrophenol....... Cl(NOv)CeH30H. .| 173.56 
——, p-cyclohexyl=.. ci). |i ecncdiee erence Anew oorcres CeHuCeHs0H....| 176.25 
=——,, 2,4-diaminoe= « .5 2) spaieesdeoetiens cc ba ewes (NHe)sCeH30H...} 124.14 
——, ——, dihydrochloride | diamol; amidol (one form) Oe eae 197.07 
a 2, 5-diaminog i. eal oscvsoddeacealieneas pensar (N Ho)oCeH30H. ..| 124.14 
———, 8, 4-diamino=.. op oii coco hoieeiceeecic ss bomiertess (NH»)eCeH30H...} 124.14 
===) 3,5-diaminoqy bl ioe bo oehnecieneckietich canny (NHe)oCeH30H...| 124.14 
=——, 2,4-dibromory pel ccc. be ect eka boeps BroCeH3s0OH...... 251.92 
=———, 2,6-dibromo-= 0b. s. oles cose creak oe eee BroCsHsOH....... 251.92 
——, 2,6-dibromo=4-) | 6 5.....:doeciee neces tees ses Bre(NO2)CsH2OH | 296.92 
nitro- 
==—,.2,3-dichloro=..,.) 3) gah ieseiee eed cennkes CleCeH30H....... 163.01 
——>2,4-dichloro= + flim & Getta sn secescbeanchs ChCeH30H....... 163.01 
—, 2,5-dichloro-; .}..|\ .. 0.50.) scecse. eae gu en ols CleCsH30H....... 163.01 
=——, 2,6-dichloro-... 0) 000i oN. c ccc elec eeaee CleCsH30H....... 163.01 
=—, 3,4-dichloro-.). 2) ences eet ene CleCsH30H....... 163.01 
———~, B;O-dichlord=\. Bel ijeddoc ohe scence venbac cbt CleCsH30H....... 163.01 
—, D: 6- -dichloro- Abe a avaverraivicat vee stan beks Cla(NO:)CoHiz0H 208.01 
nitro- 
——, m-diethylamino-| ..............0..06....00.5- (CoHs)2NCeH.0H .} 165.23 
= 2;4-dilodo= 27 6.4] te Pet. LR. E. hohe IeCeH30H........ 345.93 
S256 -=dii0d O= te | ee eseuce utec Len enbes IsCeH30H......... 345 .93 
——,, 2,3-dimethoxy-. .| pyrogallol 1,2-dimethylether | (CH30)2CsHsOH. .| 154.16 
——,, 2,6-dimethoxy-.. Pye 1,3-dimethyl (CH30)2CeHs0H. .| 154.16 
ether 
——.,, 3,5-dimethoxy-. .| phloroglucinol dimethyl (CH30)2CeHsOH. .| 154.16 
ether 
——,, dimethyl-....... See Xylenol. 
——, m-dimethyl- m-hydroxy-N, N-dimethyl- (CH3)2NCsHi0H. .| 137.18 
amino- aniline 


——, p-(a,a-dimethyl!propy!)-. See Phenol, p-tert-a|myl-. 
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Crystalline Solubility in grams per 100 ml 
form, color Density Melting Boiling yee per zl of 
No. engines 8/ml point, “C | point, °C Water | Alcohol | Ether, ete. 

G713Ei} col. lige 0978 ml eepated § 246-507! | v.sl.s. | s. s. eth. 

O7148i) col. needies ie lP dan... 59 240.5750 v.sl.s. | s. v. s. eth. 

6715 | need. £. w..... 0.9081~= | 99 236-8 8. 3. s. eth. 

6716 | col. liq., 1.241-2 | «7:80; | 175.6 2.852 | gs, s. eth. 
1.5473 » y-4.1 

6717 | col. lig. or lig. 1.24545:] 82.8 214 2.60% | s. s. eth.; 51220 
need. 1.26825 bz. 
1.556540 

6718 | need. f. al., 1.306 43 (39-40) | 217 2.71% | vis v. s. eth.; 27220 
1.557940 bz.; s. alk, 

6719 | Ing. col. need. | ......... LDR eum eS A. s. h. v.s. v. s. eth; s. 
f. al. or w. chl. 

6720 | yel..need. f.w.| ......... 118-9 Jon eharerEs Ss, Sean Ol Ne s. chl. 

6721" | yell’ monocl.. | 4)... S760 ; Ta E pale oN... v. sl. s. | 8; s. eth., chl. 
need. f. al. 

Gi22eal) avelispr Fa wee aioe}. 3 ..c8Y 38.9 subl. sl..s. 8. s. eth., ac. a. 

G72son! col. need 25.2 Waleed .5. wk 13S Soe Mepis.) 1 sl. s s. eth. 

G24 col. leaf4 ce ..4l) casks sen. 78-80' ds ||. SRA). Il ae. s. sl. s. eth., chl.; 

s. acet., alk., 
ac. a. 

6725 | gray-wh.cr...| ......... GS=TO ws ad epee cst s sl. s sl. s. eth. 

AGY PL || tes WE Re metre! waters taney CS a A cack Vvsea a sutacscellt leorelstehorrs nee 
GiZreu erases e Salted). os 38 LOT=8'd SU |l-er een Ns 1. | marae al eee bo tk ee Bae 
6728 ‘Cea oe Sa eenne ee) Rare 168-70) # ASS syn ack, WSS wae Mel meee sl. s. eth. 
6729'%1| col. needs. Sih Hb ...58 40 (35-6! 17717; 0.19 | v.s. Vis, ethauss 

238-9 CSe, bz., alk. 
6730) | col. need. f. - (is... 56-7 16221 sl. s. v.s v. s. eth. 
. Ww. 
Graton) yelprs feialistWs).! 4 144 d. >144 v.sl.s. | s. bh. s. eth., CS», et. 
ac., chl.; sl. s. 
ac. a. 
6732 baat Gre bets dcstaacie: SPP ge | PS abe At | ents 8. s. eth. 
eth. 
6733 | col. need. f. bz.) ......... 45 210 0.462 Js s. eth., chl., bz. 
6734 ‘ert prvfepetijas) ft: 2.5. 58 211744 sl.s. s s. eth., bz. 
eth. 
6735 | col. need.... {} ...282.% 67 219-20" | soSUSs% s. eth. 
6736 | col. need. f..bz.) ......... 68 253, B1T } tS OOK yom | bya 
GHGs ll: SiR eae cei |e aeee) See 68 239-4 92) ORS 2a | i ie de SS AAS 
6738 | yel. monocl. 1.822 125 d subl. <10(| sl. s sh s. eth., chl., bz. 
leaf. f. al. exp. 
67394) thombs fase UE... Ae 78 276-80; 8 s. s. eth., CS2; i. 
CSo+legr. 20125 re 
6740 | col. need. f.w.] ......... 72 subl. 100 sl. s. s s. cat sl. 8. 
chl., bz. 
Gi4bel (colferts fo oe 3. cs BBA» sane Were et ssh. I eeerRe CS ieegenalll i SSSR Bethe a 
67425) ‘col. liqhsecen alee nss23 5°] Se ROOM ESD | WOERSERE SAS AR ERTS 9h ge te 
124-517 
6743 | monocl. pr.f.w} ......... 55-56 258 (262.7)| 1.75" | v.s. vy. s. eth 
6744 CP caer eee PE ss 36-8 72451" | + | Ge eet: Re) yee ee 
6745 
6746 | need. f.lgr....] ......... 85-7 265-8 vy. sl. s.] v.s. v. s. eth.; s. 
h. bz., acet., alk., 
min. a. 
6747 


6748 
6749 


6750 
6751 


6752 
6753 


6754 
6755 
6756 


6757 
6758 


6759 
6760 
6761 
6762 


6763 


6764 
6765 


6766 
6767 


6768 


6769 
6770 
6771 


6772 
6773 
6774 
6775 
6776 
6777 


6778 
6779 


6780 
6781 


§782 
6783 


6784 


6785 





Name 


Phenol, 2,3-dinitro- 
——.,, 2,4-dinitro- 


——, — , dimethylthiolthio 
, 2,6-dinitro-...... 


—, 3,4-dinitro-...... 
—, 3,5-dinitro-...... 





, ethenylamino-. 


——, ethenylaminothi|o- 


——,, o-ethoxy-........ 


——., m-ethoxy- 
——,, p-ethoxy- 


——, o-ethyl-. 
——, m-ethyl- 
——, p-ethyl-......... 
——,, o-ethylamino-... 


——, m-ethylamino-.. 


——,, p-ethylamino-... 
——,, p-heptyloxy-.... 


——, hexahydro-. 
——, p-hexyloxy-...... 


——,, p-iodo-.......... 
——, p-isoamyl-...... 
——.,, o-isopropyl- 
——.,, p-isopropyl- 
Peri.) P,p’,p’’-methenyl 
——, o-methoxy-. 
——, m-methoxy- 
——, p-methoxy- 


——, 2-methoxy-4-met 

——,, methyl-. 

——,, o-methylamino- 

——,, p-methylamino-, 
sulfate 


——, p,p ‘-methylenedi -. See Methane, 4,4’-dihydrozyd 


——,, o-nitre-......... 


PHYSICAL CONSTANTS OF 


Synonyms 


Formula 





1-hydroxy-2,3-dinitroben- 
zene 


See Benzorazole, 2-methyl-. 





pyrocatechol monoethyl 
ether; guaethol; catechol 
monoethyl ether 

resorcinol monoethy] ether. . . 

hydroquinone monoethyl 
ether 

See Phlorol. 


N-ethyl-2-hydroxyaniline. ... 
N-ethyl-3-hydroxyaniline. .. . 


N-ethyl-4-hydroxyaniline. ... 

hydroquinone monohepty! 
ether 

See Cyclohezanol. 

hydroquinone monohexyl 
ether 


tri-. See Leucaurin. 
See Guaiacol. 
resorcinol monomethy] ether 
hydroquinone monomethyl 





ether 
hyl-. See Creosol. 


See Cresol. 


metol; photol; pictol 


« See Benzothiazole, 2-methyl-|. 


(NOz)2CsHs0H.... 
(NO2)2CsH30H.... 


i\d, dieser ane 


(NQo)2CeH30H.. . 


(NOz)2CeH30H... . 
(NOe)2CeH30H.. . . 


CoHsOCeHs08H.... 


CoHsOCsH40H... . 
CoHsOCsH408.... 


CsHsCeHsOH 





CoHsCeHsOH 
CoHsNHCsH,OH8. . 


C2HsNHC-H:OH.. 


CoHsNHCsHsOH.. 
oe ae sOCeHs- 


CH3(CH2)sO0CsH:- 
OH 

IC sH.O0 Seer 

CsHiiCsH40H. . . . 

(CH3)2CHCsH.OH 

(CHs)2CHCsH.OH 


CH3:0CsH:0H.... 
CH30CsH:0H.... 


CHsNHCesH,0H.. 
(CHsNHCsHa- 
OH)2-H2SO4 


ipheni 
N OcbHL.OH.. 
NOsCeHsOH...... 


NO2CsHs0H...... 








Moi. 
Wt. 


184.11 
184.11 


2,4 


184.11 





184.11 
184.11 


138.16 


138. 
138. 


16 
16 


122. 
122. 
137. 


137.18 


137.18 
208.29 


16 
16 
18 


194.27 


124.13 
124.13 


123.15 
344.38 


139.11 


139.11 


139.11 
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ORGANIC COMPOUNDS (Continued) 





Crystalline 
form, color 








No. and index of 
refraction 
6748 | yel. monocl. 
need. f. w. 
6749 | yel rhomb. 
I. f. w. 
6750 |dinitrophenyl est 
6751 | pa.yel. _ 
rhomb. need. 
or leaf. f. w. 
6752 | col. tricl. 
need. f. w. 
6753 | monocl. leaf. 
f. dil. HCl 
6754 
6755 | 
6756) ||Moily'liq. ...... 
6757 | col.-pa. yel. liq. 
6758 | leaf. f.w...... 
6759 
GLCO WMG so-so 5:35 SES 
6761 col. need... 
6762 | rhomb. pl.. Phat 
VGEy || Gaya} anneeee 
6764 | need. f.w..... 
GYATS. ull) ele ecoerrene ere 
6766 
(GY Vl) Biseepoeeees cine 
6768 | need. or pl.... 
6769 | need. f. Igr.. 
6770 | col. need. f. w. 
6771 | need. f. h. w.. 
(YiPP| CnG... Se eee 
67738 | need.......:. 
6774 
6775 
GAT Ban Bliqieeranes: s-: 
6777 hoe) leaf. 
f. w. 
6778 r 
6779 
6780! |iipl..f.,bz:...... 
6781 wh. cr. powd.. 
6782 
6783 | It. yel. 
monocl. 
need. or pr. 
6784 | col.-yel. 
monocl. 
f. eth. 
6785 | col.-ylsh. 


monocl. pr. 








Density 
g/ml 


1.681 
1.68374 


1.672 
1.702 


1.6577 


1.485 


1.47920 


Solubility in grams per 100 ml of 





























Melting Boiling 

point, “C | point, °C Water | Alcohol | Ether, etc. 

144 ales maul) eestcks..). sl. s v.s.h. | v.s. eth. 

USA ai Ea) | Ae eee By 0.5618, | 3.919 3.065! eth.; s. 

4, 3100 bz., chl. 
63=4:(61);8) |S aeeeenas V- sli)8:|\ Vassh.-| v.. 3. ethisi se 
C., V.8 bz., chl. 

Td dbase ts, ees 8. s. eth. 

N20 eat (Bae eee, eee nee 8. s. eth. chl., 
bz.; sl. s. pet. 
eth. 

29 217 sl. s ) © eth. 

Bea aeercios 246-7 % s. s. eth. 

66 247 sl. s. ¢.,| v.38 vy. s. eth. 

s. h. 

-4 214752 sl.s v.58. v. 8. eth. 

46 219 sl. s v.8. v. 8. eth. 

107, 0re | eee ie 8. sl. es eth.; s. h. 

hls 9) 
1762 s. h. Sf Ss. rath ne 
chl.; sl. s. Igr. 

100577 ¢ |C oer e.. . sv hi 8: s. eth. 

CO: singer ines erie fH). nie Deans gece acrcecsts fans SERA 

AS edie Ahoy | pepe FV hss Mh ote Shae 

43 (40.4) | 186-7160 s. h. V.s v. a eth.; s 

2 

40 d. sl. s. s. s. eth. 

94 d. sl. s. v.58 v. s. eth 

93 255 iA sl. s.| v.s v. s. eth 

16 204 sl. s. Ss. s. eth. 

61 229 3758 sl. s SD BY chet. 

<-17.5 244.3 sl. s C) co eth. 

53 243 s. v.8 v. s. eth., bz 

86-7) Sen ire eet. i. ah s. bz. 

250=60:d fe bares i. 5c¢., SOM Hay. irslelace eae 

16.67 
45 214.5 0.212, | 46.0% | v.s. eth.;s. 
(217.25) 1.08100 alk. 
96 19478 1.35%, | 195.0%] v. s. eth; s. 
13.3% bz., alk. 
114 279 d. 1.635, 189.5% | vy. s. eth.; s. 
26.990 chl. 











ee 
For explanations and abbreviations see beginning of table. 


1003 


PHYSICAL CONSTANTS OF 





No. 


6786 


6787 
6788 
6789 
6790 
6791 
6792 
6793 
6794 
6795 
6796 
6797 
6798 
6799 


6800 
6801 
6802 
6803 
6804 
6805 


6806 


6807 
6808 
6809 
6810 
6811 
6812 
6813 
6814 
6815 


6816 
6817 


6818 
6819 


Name 





Phenol, p-nitroso-.... 


——,, p-octyloxy-...... 
——,, pentabromo-.... 
——, pentachloro-.... 
——, pentamethyl-... 
——, o-phenyl-....... 
—, m-phenyl-...... 
——, p-phenyl-....... 
——, phenylazo-. 

——., p-propenyl-. 

——,, o-propoxy-...... 
——, m-propoxy-..... 
——, p-propoxy-...... 


——-, o-propyl-........ 


——, m-propyl-....... 
——, p-propyl-........ 
——., p-salicyloyl-. 

—, 2,3, 4,6-tetra- 


——., 2,4,6-triamino-.. 


——.,, 2,4,6-tribromo-. . 


——.,, 2,3,5-trichloro-. . 
——.,, 2,4,6-trichloro-. . 
——.,, 2,4,6-triiodo-.... 


——,, 2,4,5-trimethyl-. 
——., 2,4,6-trimethyl-. 
——.,, 2,3,6-trinitro-.... 
——., 2,4,5-trinitro-.... 
——.,, 2,4,6-trinitro-.... 
——.,, o-vinyl-......... 





——, m-vinyl-........ 
Phenolphthalein...... 


——, 3’,3",5',5"’-tetra- 


odo- 
1-Phenol-2-sulfonic 
acid 














Synonyms Formula 
quinone monoxime.......... NOC.6H,0H or 
HON:CeHa:0 
hydroquinone monoéctyl CH3(CH2)7O0CsH:- 
ether OH 
SSahatdicrw/s Sete ieee eco CeBrsOH eee 
Sa PACES PRB BOG SUB ES Sen ecoe Cl @csOH.. sacs ee 
5A ER NEON Me een 5 (CHz)sCceOH...... 
o-hydroxybiphenyl.......... CeHsCeHsOH..... 
m-hydroxybiphenyl......... CeHsCeHs0H..... 
p-hydroxybiphenyl.......... CeHsCeH.0H..... 
See Azobenzene, hydrozy-. 
See Anol. 
pyrocatechol monopropyl CH3CH2CH20Ce- 
ether HiOH 
resorcinol monopropy] ether ee ae 
4 
hydroquinone monopropyl CH3sCH»CH20Ce- 
ether HsOH 
BR Ek acs SSCHEG op Baers CsH7CeH.0H..... 
oe, Ba ee ROO: Bee Mebe 
Pernt eetiicnhn a ater ts Vac 6 C3H;CeH.0OH..... 
See Benzophenone, 2,4'-dihydro|zy-. 
Wf, Re ee aOR eee (NOs) «CcHOH. . 
benzenethiol*; phenyl mer- Ces SHee eee 
captan 
ett aac ee Ne ood ee (NHo)3CsH20H. . . 
sym-tribromophenol........ . Br3sCeH20H....... 
Bigiche, outers tee 8 cin at ClsCeH20H....... 
sym-trichlorophenol......... ClsCeH2OH....... 
BIS St SOO CHRSOC ORCL E IsCeH2OH........ 
See Pseudocumenol. 
See Mesitol. 
y-trinitrophenol............ Pa tee: F. 
B-trinitrophenol............ (NO2)3CsH20H... . 
See Picric acid. 
o-hydroxystyrene........... CH2:CHCsH,08H. . 
mepy ste rat yrene Baa aon CH2:CHCsH.OH.. 
2,2-bis(p-hydroxyphenyl)- Cao lisOineeeeeeee 
phthalide 
nosophen; iodophen ........ CooHiol404.......- 
o-phenolsulfonic acid ; asep- HOCsH:SOsH.... . 


tol; sozolic acid 
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Mol. 
Wt. 


123.11 


222.32 


152.19 
152.19 
152.19 


229.11 
229.11 


120.14 


120.14 
318.31 


ORGANIC COMPOUNDS (Continued) 





No. 


6786 


6787 
6788 
6789 
6790 
6791 
6792 
6793 
6794 
6795 
6796 
6797 
6798 


6799 


6800 


6802 
6803 


6804 
6805 
6806 


6807 


6809 
6810 
6812 
6813 
6814 
6815 


6816 
6817 


6818 
6819 - 


Crystalline 
form, color 
and index of 
refraction 


yel. rhomb. 
need. 


col. monocl. 
need. f. al. 

monocl. pr.... 

need. f. al..... 

need. f pet. 
eth. 

need. f. pet. 
eth. or h. w. 

col. need. or 
leaf. f. dil. al. 


col. monocl. 
pr. f. dil. al. 
or bz. 

Ing. col. need. 
f. al 


~ al. 
thomb. need... 
col. need. f. al. 


rhomb. need. 
f. dil. al. 


cr. or amor. 
grn. powd. 
col..lig..-..... 





Density 
g/ml 


Melting 
point, °C 


Boiling 
point, °C 


>300 
308 


223-6; 
14088 
120° 


220 (226.6)| s 


228 
232.6758 


exp. 
169.5 
257 
subl. 








Water 








ae 


Solubility in grams pez 100 ml of 


Ether, ete. 


Alcohol 

v.8 v. 8 eth; s. 
acet., dil. alk. 
sol. 

Soh: sl. s. eth.; s. h 
bz. 

. 3. vy. s. eth 
shee SORIA. |. Boe. 
Vv. 8. v. s. eth; s 





s s. eth., chl., 
NHiO 

$ s. eth. 

8. | s. eth. 

Be tence cs iy mete 
aN MimSls $S: 2Dz.5 
Igr. 

v.s oo eth. 

v.s v. s. eth 

v.s s. eth., glyc., 
chi. 

Se s. eth., lgr. 

v.s. v. s. eth. 

1.58 s. eth., acet. 

V.S. vy. s. eth.;s. bz. 

Y. 8. vy. s. eth.;s. bz. 

Wasi vy. s. eth. 

20.9 |5.92eth _ 

yv.sl.s.|s. eth. chl., 
alk.; i. a 

s s: glye 





For explanations and abbreviations see beginning of table. 


1005 


PHYSICAL CONSTANTS OF 





6841 
6842 


6843 


6844 
6845 


6846 


6847 


6848 


6849 
6850 


6851 
6853 


Name 


1-Phenol-4-sulfonic 
acid 
, 2-amino- 





——,, 2-amino-6-nitro- 


Phenol-2,4,6-tricarbox 
Phenosuccin. 
Phenothiazine 





Phenyl. For phenyl derivat 
Phenylamine. 

Phenyl bromide. 
Phenyl cellosolve. 
Phenyl chloride. 
Phenyl cyanide. 
Pheny! disulfide....... 


Phenylene, diphenyl-. 
p-Phenylene cyanide. 
p-Phenylene diacetate. 
Phony lenediaming. N- 
o-Phenylenediamine.. 


—., N,N’-diacetyl-... 
——, N,N-dimethyl.-... 


——, N-phenyl- 


m-Phenylenediamine 


——,, 4-(3-amino- 
phenylazo)- 
—, N,N-dimethyl.-.. . 


——,, N,N’-di-p-toly1- 


——,, 4-phenylazo-. 
p-Phenylenediamine. . 


——, N,N-diethyl-... 
——,, N,N-dimethyl-... 


——, N-methyl- 


——, N-phenyl-....... 
» IV,N,N’,N’-tetra- 
methyl- 
Peter alogial dimerca 
p-Phenylene dimercap 
Phenyl ether...... 


Synonyms 


p-phenolsulfonic acid 


aminophenolsulfonic acid IT. . 


ylic acid. See Trimesic acid, 


See Succinamide, N-p-phenetyl|- 


phenthiazine; thiodiphenyl- 
amine 
ives see the parent compounds 
See Aniline. 
See Benzene, bromo-*. 
See Ethanol, 2-phenory-. 
See Benzene, chloro-*. 
See Benzonitrile. 
phenyldithiobenzene*; di- 
pheny] disulfide 
See Terphenyl. 
See Terephthalonitrile. 
See Hydroquinone, diacetate. 
acetyl-. See Acetanilide, ami 
1,2-benzenediamine*; 1,2- 
diaminobenzene 


1,4-diacetamidobenzene...... 
o-amino-N, N-dimethylani- 
line; 1-amino-2-dimethyl- 
aminobenzene 
o-aminodiphenylamine 


1,3-benzenediamine*; 
diaminobenzene 





1,3- 





2,4,3’-triaminoazobenzene.. . . 


m-amino-N,N-dimethyl- 
aniline; 1-amino-3-di- 
methylaminobenzene 


See Chrysoidine. (base). 
1,4-benzenediamine*; 
diaminobenzene 
p-amino-N, N-diethylani- 
line; 1-amino-4-diethyl- 
amino-benzene 
p-amino-N, N-dimethylani- 
line; 1-amino-4-dimethyl- 
amino-benzene 
p-methylaminoaniline; p- 
amino-N-methylaniline 
p-aminodiphenylamine 


1,4 


ptan. See Resorcinol, dithio-. 


tan. See Hydroquinone, dithio-|. 


phenoxybenzene*; diphenyl 
ether 
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Mol. 
Formula Wt. 
HOCsH4SO0sH., ... . 174.17 
ROE 189.18 
ee (NO2)- | 284.18 
HOC:Ha(NOs)- 219.17 
S$03H 
hydrozy-. 
‘CsHiNHCcHS....| 199.26 
ae Bes ee 


(e.g., for phenylacrid|ine see 


(CeHs)2S2........- 218.32 
no-. 
CeHa(NHo)2...... 108.14 
CsHs(NHCOCHs)2 | 192.21 
(CHs)2NCsHaNHe | 136.19 
NHsCeHsNHCeHs | 184.23 
CeHa(NHe)2...-... 108.14 
NH2CeHsNoCsHs- | 227.27 
(NH2)2 
(CHs)2NCsHsNHe | 136.19 
CeHa(NHCeHu- 288 .38 
CHs)2 
CeHa(NHo)2...... 108.14 
(C2Hs)2NCesHsNHo} 164.25 
(CHz)2NCeHsNHe | 136.19 
CHsNHCsHsNHz..| 122.17 
CeHsNHCsH4NHp | 184.23 
CeHa[N(CHa)e]o...| 164.25 
(CeHs)20 2 o8-ten 170.20 


ORGANIC COMPOUNDS (Continued) 





No. 





6820 
6821 
6822 
6823 
6824 


6825 
6826 


6827 
6828 
6828M 
6829 
6830 
6831 


6832 
6833 
6834 


6835 
6836 


6837 
6838 
6839 
6840 


6841 
6842 


6843 


6844 
6845 


6846 


6847 


6848 


6849 
6850 


6851 
6852 
6853 





























Crystalline i : oy Solubility in grams per 100 ml of 
form, color Density Melting Boiling 
a f g/ml point, °C | point, °C Water | Alcohol Ether, ete. 
deliqhmeed en cells sis.c,s/aecc- | eee |e eS < 8. Au, wit See 5 ees 
rhombeceeasline tse es der aoe} POS: 0.734 8 i. eth. 
s. 
mee af. Wis «Tal eee 141 d. s v.s v. s. chl. 
velorhomb.. i) eeeecsas': 180 371 de | |) BRS sl. s. sl. s. eth.;s. bz. 
leaf. f. al. 
Acridine, phenyl|-). For pbe|nyl esters of] organic acid|s see the| acids. 
mead. fralon: «cl same cnesie 61 310 d. 1 s. s. eth., CSe, bz. 
prnsh’ velo.) w|i... 102 252 (256-8)| 4.1555, | v.s vy. s. eth; s. 
monocl. cr. 73381 chl. 
or tab. f. chl. 
meed. sf Wis..colheeseoee (86-2 eee a eee, J. y.s. h. | v.s y. sl. s. eth. 
Colsoil: Seceaeeh meteors aces eerie 218751 sl. s. v.s v. s. eth. 
meet. fy Waseem leeee eee 79-80% “|_ AA e os 8.7 231) 2 Re s. bz., acet., 
chl.; sl. s. Igr. 
col. rhomb. 1.13895; 62.8 287 (282-4)| 35.1% | s. s. eth. 
need., 1.1075 
1.6339057-7 
OF -reds ame Wok sabe cee 143.5 | |RRSeee at i. v.s v. s. eth. 
monocl. f. w. 
ole aes. 0.99525 <-20 268-70 RIBAK v.s v. s. eth. 
(258) 
Ing need. f; al! |'F2-04 222% 138-9 d. i sl. s. sl. s. eth., bz., 
ac. a. 
col.monocl.” | ......... 139.7 267 .874, | s. s. eth., chl. 
f. w. or eth. (139-41) 669107 
| 111 BREMNER er ricisras Uae ater 61-2 Ss v.s v. s. eth. 
col. need...... 1.08675 53 (41) 262 s V.s y.s.eth.;s. chl. 
iq. 
1.0168% 
lead, selects cieigts | abrsiaierers .5° 259.5 Ve i8e v.s v.s. eth. 
mead. f alles aa Meere ot esr. 66-7; 75 354 in He | sl.s. Vv.s v. s. eth. 
leaffsdilcal ee) eee sc 51 260 a sl. s.| v.s y. s. eth., chl. 
col. monocl. 1.072870 28 259 y.sl.s. | 4.97! | s. eth, ac. a, 
(rhombic) 87% bz. 


1.582674 








For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
6853M| Phenyl! fluoride. See Benzene, fluoro-*. 
6854 Pheny} iodide. See Benzene, iodo-*. 
6855 Phenyl isocyanide.....| phenylearbylamine.......... CoHsNG. a eereerer 103.12 
6856 Phenyl ketone. See Benzophenone. 
6857 Phenyl mercaptan. See Phenol, thio-. 
6858 Phenyl mustard oil. See Isothiocyanic acid, phenyl |\ester. 
p-Phenylphenacyl este|rs. See under the correspondin|g acids. 
6859 | Phenyl sulfide........ diphenyl! sulfide; phenyl- (CeHs)2S. ......-- 186.26 
thiobenzene*; benzene 
sulfide 
6859M| Phenylsulfonamide See Benzenesulfonamide. 
6860 Phenyl sulfone........ diphenyl sulfone; phenyl- (Ce6Hs)28O2....... 218.26 
sulfonylbenzene*; benzene 
sulfone; sulfobenzide 
6861 Phenzoline. See Quinazoline, 3,4-dihydro-3-| phenyl-. 
6862 Phloretic acid......... p-hydroxyhydrocinnamic HOCc«HsCH2CHe- | 166.17 
acid; a, 6-dihydro-p-cou- COOH 
maric acid 
6863 | ——, phloroglucinol monoest|er. See Phloretin. 
6864 Phioretin : << jo-5 00 ee phloroglucinol monophlore- CiHuOpacee eee 274.26 
tate 
6865 Phiorizin®. - e320 ee phloridzinsa see e eee ee Co1H24010-2H20...| 472.44 
6866 Phloroglucinol........ 1,3,5-benzenetriol; sym-tri- CsH3(OH)s.....-.. 126.11 
hydroxybenzene 
6867 | ——, dimethyl ether. See Phenol, 3,5-dimethory-. 
6867M| ——, monomethy] ether. See Resorcinol, 5-methozy-. 
6868 | ——, monophloretate. See Phloretin. 
6869 | ——, triethyl ether. See Benzene, 1,3,5-triethory-*. 
6870 | —— ; trimethyl ether. See Benzene, 1,3,5-trimethory-*|. 
6871 ——,, trioxime. See 1,3,5-Cyclohexanetrione, tr|ioxime. 
6872 Phloroglucinolcarboxy lic acid. See Benzoic acid, 2,4|,%-trihydroxy-. 
6878: | Bhiorol: oa. e eases o-ethylphenol..,........... CoHsCsHi0H..... 122.16 
6874 lePhiorone... 2). soe p-xyloquinone; 2,5-dimethyl- | (CHs)2CeH20z..... 136.14 
quinone 
6874M 435 0=GiIDTOMIO=" ep 3... cca. s ctor ete ee siete nies (CH3)2CeBroOo....| 293.96 
6875 Phorone:¢ 7.5; ..3-beee diisopropylideneacetone; CO[CH:C(CHs)z}2 | 188.20 
2,6-dimethyl-2,5-hepta- 
dien-4-one* 
6876 | Phosgene............. carbonyl chloride; chloro- COCly.: eae ae 98.92 
formyl! chloride 
6877 | ——, phenylimino-. See Aniline, N-(dichloromethyl Ge 
6878 thio-)4 2 2 52). S256 thiocarbonyl chioride........ DClest Seater 114,98 
6879 Phosphaniline. See Phosphine, phenyl-. 
6880 Phospheny! chloride. See Phosphine, dichlorophenyl-|. 
6881 Pucspulte, dichloro- | phosphenyl chloride......... CeHsPCh:...-- 2. 178.99 
phenyl- 
6882 velit diethyl sco) at gon Ree eke ee ae (CoHs)2PH....... 90.11 
6883.4) ===, dimethyl-*. ... . £2 |) Rees ee ee umes ete anc ee anette 62.06 
6884 | ——, ethyl-*.......... phosphinoethane............ C@oHpPHo. eas 62.06 
6885 ,ethyldiphenyl-...| “Sere eas Recs (Gell) Psi chee 214.24 
6886) } | —=——jpmethylar re... | SW oo eee teicceein| | CH3PH oe aame 48.03 
6887 ——, phenyl-......... phosphaniline,............. CEP: ta a Sagi 110.10 
6883), ==—, \triethyltenmice| x. ndeeeieres «an rncistiaeer (CoHs)sPaaeeaean 118.16 
6889" a onidete mente | le-x na eons eleeeio cee ets (C2Hs)sPO....... 134.16 
6890.)| ss sulfide: 2. Gecetail) -a.0.ceeeenee os -baeron eee 5) BE Oaraates sels 150.22 
6891.” '|, =— >}, trimethyl=* ore seen :cietertee ee == ne crater (CHs)aP. Ae 76.08 
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Crystalline jicdosl eS A 
form, ne Density Melting Boiling Se eee a 
No. and taaese g/ml point, “C | point, °C Water | Alcohol Ether, etc. 
6853M 
6854 
one col.-grnsh. liq..| 0.977515 | ......... 166 d. d. d. s. eth. 
6856 
6857 
6858 
6859 | col. liq., 1.11852 | <~40 296 i. s. 2 eth., OS, 
1.63518 om) bz. 
6859M a 
6860 | monocl. pr. f. | 1.252— 125 377.83 1. ¢.,.8l:|)\s. h- s. eth., bz. 
bz.; pl. f. al; Z 23218 s. h. 
need. f. w. 
6861 
6862 | monocl.f. eth.| ......... 129. Sitcoms Ochi] per raee s. h. Ss. s. eth. 
6863 
684m |ism. leat. le sesvil Greets cicat 25 Gtk kre eeeet. sl.s. hb. | 2 0.81 eth.; o 
ac. a. 
6865 | silky need.....] 1.429819 ae Pn or 0.1 OS 25 Bin s. eth.; i. 
9; vy. s. h. chl. 
anh.170d. 
GSGOMNETROMD: ore gran limdack.. os. anh. 219 subl. d. e325 novi: v. s. eth. 
6867 
6867M 
6868 
6869 
6870 
6871 
6872 ’ 
6873 | col. liq........ 1.037412 <-18 207.5 sls. Vv. 8. vy. s. eth.; s. bz. 
68740!) yell trick fall) 3.0... 125 subl. sls. h. | s. s. eth., bz., chl. 
GS call tyell sorte Mulino. eee T8586 res ies Se ie s. s. eth. 
6875 | yel. cr., 0.885 28 198.5 sl. s. Ss. s. eth. 
1.49982 (i.) 
6876 | pois. gas...... 1.3925 | -118 (-104)] 8.3 d, d. v. s. eth; s. 
es bz., ac. a., tol. 
6: 
gee red liq., 1.5442.) 1.50855 | ......... 73.5 d. d. s. eth. 
6879 
6880 
6881 fum. lig., 17319" - CO Lee 224.6 Ge yerad | eA aee «© bz., CSe 
1.6053 
683820) ical. liqs.210.4.% <1 85 i 8. eo eth. 
6883 | col. lig., ign...| <1 25 i 8. s. eth. 
6884 col. li ah 25 OVE We FeeGict arte reste oeate 
6885 Rig sect ne tontus |bneae eis as 293mre | | ontieNen Ss. bz 
BSSGiml| (COL GAS. cancels || oe ates ae -14 sl. s sl. s vy. s. eth 
6887 q ‘ I OOD aris ers CO eM es oA ees el Me irrotyrrin Ae cs! 
6888 | col. liq., 1.446. 0.801— See eisrer 128 i. 8. s. eth. 
6889 | col. deliq. need.| ......... 52.9 242.9 s. h. s. s. eth.; i. KOH 
6890/05) Ihexapr,0 mee. fa. 94 subl.; ign, | s. bh. s. s. eth. 
1.590, 1.650 70 
6891 | col. lig........ <i eS) eee ee 42 i, - ++ {ee s. eth- 
RS SS SS RAS 


For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 

68927 |. Phoesphine > triphenyl-|aes-eeeeeee eee eee (CcHy) SP eee 262.28 

6892M| ——, Ay. 400) SS AeRRR aS enc oc hina WTO A OR oe (CeHs)sPOro. cee 278.28 

6893 Phosphinicjacid; di-y eee ereereeee eee (CH3)2POOH..... 94.06 

methyl- 

6894 >» methyl-. See Methanephosphonic acid. 

6895 Phosphoric acid, dieth}yl-. See Diethylphosphoric acid|. 

6896 Phosphorobenzene....| phosphobenzene............ CeHsP:PCeHs..... 216.16 

6896M| Photoanethole. See Stilbene, 4,4’-dimethozy-. 

6897 Photol. See Phenol, p-methylamino-, su|lfate. 

6898 Phthalaldehyde....... 1,2-benzenedicarbonal*; CeHa(CHO)2...... 134.13 
o-phthalie aldehyde 

6899 Phthalaldehydic acid..| o-formylbenzoic acid........ CHOCsHiCOOH. .| 150.13 

6900 | ——, 5,6-dimethoxy-. | See Opianic acid. 

6901 Phthalamide......... phthalic diamide............ CsHa(CONHs)s....| 164.16 

6902 Phthalandione. See Phthalic anhydride. 

6903 Phthalanilo sone N-phenylphthalimide,....... CeH4(CO)2NCeHs | 223.22 

6904 1,4-Phthalazinedione, |5-amino-2,3-dihydro-. Slee Luminol. 

6905 Phthalhydrazide, 3-a|mino-. See Luminol. 

6906 Phthalic acid......... 1,2-benzenedicarboxylic CeHs(COOH)2....| 166.13 
acid*; o-phthalic acid 

6907/9 | ———-dibengyl esters \<..1yemell anera «10:2 coma moe one yx Sear 346.37 

6115 )2 

6908 | ——, dibutyl ester.......... dibutyl 1,2-benzenedicar- CeHa(COOCsHo)2..| 278.34 
boxylate*; butyl phthal- 
ate 

6909) ‘t= diethylester 4.5. ./:cetel ao a cee eae Abc CsHs(COOC2Hs)2..| 222.23 

6910 | ——, dimethyl ester........ dimethyl 1,2-benzenedicar- CsHs(COOCHs)2. .| 194.18 
boxylate*; methyl phthal- 
ate 

6911 | ——,diphenylester......... phenyl phthalate.......... CeHs(COOC6Hs)2..| 318.31 

6912 | ——, monoethy] ester....... ethyl hydrogen 1,2-ben- CeHs(COOC2Hs)- | 194.18 
zenedicarboxylate* COOH 

6913 | ——, 3-benzoyl-....... 2,3-benzophenonedicar- CsHsCOCe6H3- 270.23 
boxylic acid (COOH): 

6914 | ——, 4-benzoyl-....... 3,4-benzophenonedicar- CsHsCOCc6H3- 279.23 
boxylic acid (COOH)s 

6915 | ——, 3-bromo-........ 3-bromo-1,2-benzenedicar- BrCsHs(COOH)s. .| 245.04 
boxylic acid* 

‘6916 ——, 4-chloro-........ 4-chloro-1,2-benzenedicar- ClCsHs(COOH)s. .| 200.58 
boxylic acid* 

6917 | ——, 1,6-dihydro-..... 2,4-cyclohexadiene-1,2-di- CseHe(COOH)2....| 168.14 
carboxylic acid* 

6918 | ——, 3,6-dihydro-..... 1,4-cyclohexadiene-1,2-di- CeHe(COOH)2....| 168.14 
carboxylic acid* 

6919 | ——, 4,5-dihydro-..... 2,6-cyclohexadiene-1,2-di- CsHe(COOH):2....| 168.14 
carboxylic acid* 

6920 | ——,, 3,4-dimethoxy-. | See Hemipic acid. 

6921 ——, hexahydro-. See 1,2-Cyclohexanedicarboryli|c acid. 

6922 ——— 7 S- DY GLOXY =e ee en eee ee ee HOCsH3(COOH):2 | 182.13 

6923) | ==, 4-hydroxy=.). cmeeiess 2s tae este sec ad cae HOCeH3(COOH)>2 | 182.13 

6924 | =, 3-nitro-! co .e-eine lanes dene oot Weeds care NO2CsHs(COOH): | 211.13 

$925 | ——, 4-nitro-...... Rael aa sie a Petetoraviekasers cide SAS NO2Ce6H3s(COOH)s | 211.13 
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No. 





6892 
6892M 
6893 
6894 
6895 
6896 
6896M 
6897 
6898 
6899 
6900 
6901 
6902 
6903 
6904 
6905 
6906 
6907 


6908 


6909 
6910 


6911 
6912 
6913 


6914 
6915 


6916 
6917 
6918 
6919 
6920 
6921 
6922 
6923 
6924 


6925 











Crystalline Solubility i 100 m\ of 
form, color Density Melting Boiling tig ees a ane ae 
ance ¢/rl point, “C | point, °C Water | Alcohol Ether, etc. 
monocl. pr. 1.194 79 >360 i. s. v._s. eth; s. 
F. eth. HCl, bz. 
VteiGndss kon Oee 1.212422.6 | 156 (153) >360 sl.s. h. | v.s v. s. bz.; sl3s. 
eth., Igr. 
OES acta presto ayecc||\ gevexe iste eye 76 subl. 8. s. s. eth. 
panvelapowds.|\.o.0-...- 14 OTe Mee ell arktoae i. i. i. eth.; v. s. bh. 
bz. 
Ry OLtneed sy cars): lkkatexe e+ 2: sysye (53. Pena ea i ws oes Apa 0.6225, | s. s. eth. 
1.63°° 
monocl, f. w...| 1.404 97 (98-9) | d. 9.484% | v.s v. s. eth. 
colMrhbd ray, |letaasej<s «+ DOO | tsckaicsc gaa 7 iF i. eth. 
colsmeed--fival\.|) ehassiqsaci 207 subl. Hf i. © chi. 
col. rhomb. or | 1.593 206-8 d. d. >191 0.544, | 11.718 | 0.6915 eth., i. 
monocl. f. w. 1899 chl. 
et iiyle-s/i|h eitewislais.s« 42-4 27715 i. v.s y. s. eth. 
Colo yoligne we llO4G0) || Weisser 340 0.0475 | 0 se eth., acet., 
2, 
col. liq., e109. gn hee eee 296.1 i. 20 © eth.;s. bz 
1.5019 He 
col. liq., VE ae ee a 282 O10 Resale A tatitll Socata soccer 
1.515460. oY 
col rhombyaya.|etece css 69-702) all Laseaiasieye i. sl. s sl. s. eth. 
(73-5) 
icy ayeretcreterv Atoll Segare ees d. sl. s. Ss. s. eth. 
LOR Needs) pede bere + SSO MORN IT == Veh s. h. Eh y. sl. s. bz. 
(+1H20) 145-50 
f. w. > anh 
(OA AN oe onal ht one aeeee CEM eer he See aS Ss. SB aerurl geal lhe tdiascings cate sata 
MeCd Ate Weng Pe lates aisles ENO) eee Bleue atctale s. s. s. eth.; i. chl. 
178.5; 
anh. 188 
Need. (fsa eel k eaiateiss,5:<10 150 -H:0, s. 8. s. eth. 
>150 
monocl. pr.f. | ......... 179-80) ©. lavas sence 0.210, 8. sl. s. eth. 
w. or al, 2100 
MONO AOL leis... 1 i Te aa | ARR en L7o% llgecawetiices || isrerichne theres 
f. w. 
cri Bey ee ec co CR 215: te 5, le potonnbiads 0.325 Bh 8. acet. 
Denes crasaiel| Me Giotaevstorss 244 $i, 7 wal adeiias Oost 0.14%, | v.s. v. s. eth; 
2.5100 
cols rosettes )\| Mate scsa: 181d. hnactoseyeos 310 V. 8. s. eth: 
. We 
Velumenoel, 0 |) cate =y-6 220)(206) © | Meiscsisisece 2.055% | v.s v. s. eth; 
f. eth. 
It. syelimeed,,;..\[| fe aiet-lere ace T6161)” |eemeereades 8. 8. s. eth. 




















For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Wt. 
6026 ee behaliciacids ¢etra-m)|| 77 -)eoeceee nee 303.92 
chloro-.......... 

6927 ——, Al-tetrahydro-. See 1-Cyclohexene-1, 2-dicarbor 

6928 | m-Phthalic acid. See Isophthalic acid. 

6929 | p-Phthalic acid. See Terephthalic acid. 

6930 Phthalic aldehyde. See Phthalaldehyde. 

6931 m-Phthalic aldehyde. | See [sophthalaldehyde. 

6932 p-Phthalic aldehyde. See Terephthalaldehyde. 

6933 | Phthalic anhydride. ..| phthalandione.............. 148.11 

6934 Phthalic diamide. See Phthalamide. 

6935 Phthalic imide. See Phthalimide. 

6936 Phthalide!). (e. o. ee: 1(3)-isobenzofuranone; a- 134.13 
hydroxy-o-toluic acid 
lactone 

6937 ——,, benzal-. See Phthalide, ea coe 

6938 | ——, benzylidene-.... benzalphthalide. . Z ice 222.23 

6. 

6939 | ——, 2,2-bis(p-hydroxy|phenyl)- See Phenolphthalei 

6940 ——,, 5,6-dimethoxy-. | See Meconin. 

6941 ——,, 3,3-diphenyl-....| triphenylcarbinol o0-car- CeHsCOOC(CeHs)2| 286.31 
boxylic anhydride; “‘phtha- -————-. 
lophenone”’ 

6942 See a6 yO EO 1 ol eee te meraetrck iechasts NOeCsHsCOOCH:2 | 179.13 

(eer es) 

6043 Phthalimide.......... 1,3-isoindoledione; o-phthal- 147.13 
ic imide 

6944 | ——, N-isobutyl....... 2-isobutyl-1,3-isoindoledione |CsHsCON(CsHe)CO| 203.23 

6945 | ——, N-phenyl-. See Phthalanil. ———— -- 

6946 Phthalimidine........ l-isoindolinone.,............ CeHsCONHCH2...| 133.14 

arse 

6947 | Phthalonic acid....... gearbox Dey evar armen» 194.14 
acid 

6948 Phthalophenone. See Phthalide, 3,3-diphenyl-. 

6949 Phthalyl alcohol. -| See o-Xylylene glycol. 

6950 Phthalyl chloride..... 1,2-benzenedicarbony] chlo- 203.03 
ride*; o-phthaly] dichloride 

6951 m-Phthalyi dichloride.| See Isophthalyl chloride. 

6952 | p-Phthalyl dichloride. | See Terephthalyl chloride. 

6952M| Phthiocol............. -| 2-hydroxy-3-methyl-1,4- 188.17 
naphthoquinone; vitamin K ( 

6953 | Phycitol. See 1-Erythritol. 

6954 Physostigmine........ QRETINE |< his ce idle eee tse 275.34 

6955 ——, hydrochloride........: B [echateir 2 sae ela state ae eile ett CisHo1N302-HCl. .| 311.81 

6956:% | —— salicylate, 2..c, Pee ee Meen Gee reRRt es acts etic eince: 413.46 

095 750 \———=s Sulfate eos occas. seetoel ie ae Co ae Re eee cera: 648.76 

6057M) - Phy tadiene nace cee leone: Sep eeee ee cae Rosie 278.51 

6958 Phy tols aie eracnee 3,7,11,15-tetramethyl-2- 296.52 

‘| hexadecen-1-ol* 

6959 Piazine. See Pyrazine. 

6960 Picen@. 22 fara. cere dibenzo[a,i]phenanthrene .... 278 .33 

6961 2-Picoline. 24... 0. sh 93.12 





2-methylpyridine; e-pico- 
line 
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Crystalline 

form, color 
No. and index of 

refraction 


6926 | leaf. or need. 
f. w. 
6927 
6928 
6929 
6930 
6931 
6932 
6933 | col. rhomb. 
D 
6934 
6935 
6936 | need. f. w., 
ue 5356022. 1 
6937 
6938 | col. monocl. 
pr. f. al. 
6939 
6940 
6941 | leaf. f.al...... 
6942 | need. f.al..... 
6943 | hex. pr. f. eth 
B94428 eee ae. 
6945 
6946 | need......... 
6947 | pr. f. bz. or al 
6948 
6949 
6950 col. a liq. is 
1.5709 
6951 
6952 
6952M| yel. pr........ 
6953 
6954 | col. hyg. trim 
f.bz., B 1.602 
6955.— |) wh--ce-S22..2: 
6956 | col.-yel. 
acicular er 
6957 | micro-cr. 
powd. 
6957M) liq........... 
6958 | col. oil, 
1.46380 
6959 
6960 | col. leaf........ 
6961 col. liq.. 
a 502930. 7 





Density 
g/ml 


1.5274 


1.408 


Melting 


point, °C 


130.8 


(sym.) 16; 


(uns.) 89 


unst. 86-7; 


-O959 





Boiling 
point, °C 


284.5 subl. 


290 


281 
275 


145.08—.04 
203-4210 


520 
128 








Water 


v. sl. s. 


vy. sl. s. 














Alcohol 


v. sl. s. 





Solubility in grams per 100 ml of 


Ether, etc. 


v. 8. eth., acet.; 
v. sl. s. chl. 


sl. s. eth. 


caustic alk., 
ac. a.3 Vv. sl. s 
bz., chl. 


v. s. eth., chl. 


s. eth.; 
chl. 


sl. s. 


0.57 eth; s. 
¢ 

0.083 eth; s 
chl. 


co me. al., ac. 
a., pet. eth. 
co eth, me. al. 


y. sl. s. eth.; sl. 
s. chl., h. bz. 
« eth. 





For explanations and abbreviations see beginning of table. 
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No. 


6962 
6963 


6964 
6965 


6966 
6967 
6968 
6969 


6970 
6971 


6972 
6973 


6974 


6975 
6976 


6977 


6978 


6979 
6980 
6981 
6982 
6983 
6984 


6985 
6986 


6987 


6988 


6989 
6991 





Name 


Synonyms 


Formula 





3=Picoline... ./3</..2. 5: 
4-Picoline 25.45.0656 


2-Picoline-4,6-dicarbox 
Picolinic acid’ >.;..55. 


Picraconitine. 
Picramic'acid’. >... ss 


Picramide. 
Picric acid: .o.c5 s..Ss05 


——, methyl ether. 
Picryl chloride........ 


Pictol. 
Pilocarpidine(d)....... 
——,, chloroplatinate 


d-Pimaric acid........ 
Pimelic acid. ......... 


——, diethyl ester.......... 


——., y-keto-. 
Pimelic ketone. 
Pinacol 


Pinacolyl alcohol..... 


Pinacone. 
Pinene, hydrochloride. 
di-Pinene............. 











3-methylpyridine; 8-pico- 
ine 
4-methylpyridine; y-pico- 


ine 
ylic acid. See Uvitonic acid. 
2-pyridinecarboxylic acid*. . . 


See Benzaconine. 
2-amino-4,6-dinitrophenol*. .. 


See Aniline, 2,4,6-trinitro-. 
2,4,6-trinitrophenol......... 


See Anisole, 2,4,6-trinitro-. 
2-chloro-1,3,5-trinitroben- 
ze 


ethyl pimelate.............. 


See Acetonediacetic acid. 

See Cyclohezanone*. 

2,3-dimethyl-2,3-butane- 
diol*; tetramethylethylene 
glycol; pinacone 

3,3-dimethy]-2-butanone*; 
tert-butyl methyl ketone 


3,3-dimethyl-2-butanol*; 
methyl-tert-butylcarbinol 

See Pinacol. 

See Bornyl chloride. 

dl-2,6,6-trimethylbicyclo- 
(3,1,1] hept-2-ene; dl-a- 
pinene 
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CHsCsHuN....... 
CHsCsHiN....... 


CsHsNCOOH..... 


NHo2(NOs)sCsH>- 
OH 


(NOz)sCsH2OH.. . . 


(NO2)sCsH2Cl..... 


ne* 
See Phenol, p-methylamino-, su|lfate. 


CyHisNo0o....... 


(CioHisN20o- 
HCl)2PtCly-4H20 


CioHisN202-HNO3 
CuHisN2O2....... 


CuHisN202-HCL.. . 
CuHisN202-HNOs 


CuHisN202- 


7H603 
(Ci:HisN202)2- 
H2S0 


Cc 
CHo2(CHsCHs- 
COOC2Hs)2 


(CHs)2C(OH)- 
COH(CHs)2 
CHsCOC(CHs)s. . . 


(CH3)s3CCHOH- 
CHs 





199.12 


229.11 


247.56 


194.23 
870.51 


257.25 


208.26 


244.72 


271.27 


346.37 
514.59 


302.44 
160.17 
216.27 


118.17 


100.16 


102.17 
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Crystalline 
. oe ee Density Melting Boiling 
0. an g/ml point, point, °C Waters WAleohol 
6962 | col. liq., 0.9613 =I gpecus ns 143.5 2 2 
1.50432%4.0 a 
6963 COG ES Is. 554 0 9571 earn y 143.1 cs) oo 
6964 
6965r Nineed-fiws 4.25) n0.0-.025. 137 subl. Vv. 8. 5.4425 
6966 
6967 eed ae eee eee LOS OTE Se a oe 0.1422" | s. 
. ehl., 1.54, 
> 1.95, 1.505 
6968 
6969 | yel. rhomb. 1.763 121.8 exp. >300 | 1.49, 4.9120 
a076 leaf. f. w. 6.8100 
6971 yel. moned. 1.797 83 d. 0.01815 | 4.4817 
pr. f. eth. 
6972 
6973 VETS HG by le ill | wis Seemed Paice eer sepel|l meee Serre 8. v.s8 
[a]+81.3°D 
6974 \ortyeli leat... Woe. e.5 BESO ee ET eee nee leet i. 
or dk. red pyr. pale 187 
Corot awhhor ere. [Pete .cs Fy eatin | Metta 50 8. 
6GuGr | colloilore: NP cs: FF eg || Neto v.s Vv. 8, 
need., [a] 
+ 106° 
' in Ww. 
6977 pat: or oo See anh: 196-7) \eeeeeere 333 37% 
need., [@]- 
+91.74°D 
6978 ae eee: Ripe aayagsze L76—8 (73) eter cterereate 1670 6.260 
al .9°D 
(QCA costs aoe ae | | ee ee 120 ed Peilaeaeecste oe 6. s. 
{a]+62.5°D 
6980 & ne . fe Sane 132 (20) ecutesstors 8. a 
eth., [a 
+84.72°D 
6981 EE Arey cae ed tol beara the ors 212 28220 i. 8. 
6982 pected pr. 1.32935 103 fee 2.5238, | v. 8. 
We subl. 52 
6983 | col. liq........ 0.009 | cee. 252-5748 | i, 8. 
6984 
6985 
6986 col. need...... 0.967215 38 (41-3) 172.8 s. o v.| v.8 
s. h. 
6987 COL. liq-s.aatase 0.811; -52.5 106.2 2.515 | s. 
0.8208— 
4 
6988 panes silky 0.81275 5.5 121-3 Ve shis; cs. 
need. 
6989 
6990 ; Ap 
6991 col. liq., 1.4658 0.8582—- -55 (-50) 154 v. sl. s. | 0 





Solubility in grams per 100 ml of 


Ether, ete. 


« eth. 

« eth. 

v. sl. s. eth, 
bz., chl. 

sl. s. eth.; 9. 
bz., glac. ac. 


a., aniline 


1.43 ¢. eth.; s. 
bz. 
7.2317 eth. 


sl. s. eth. 


PHYSICAL CONSTANTS OF 
































Mol. 
No. Name Synonyms Formula Wt. 
69925 |; Pinole(d?) i... nee eres 6,8-epoxy-1-p-menthene;4, |CioHisO........... 152.23 
7, 7- trimethy|-6-oxabicyclo- 
3, 2,1] oct-3-ene; dl-sobre- 
rone 
6993 | ——, hydrate.............. i-1-p-menthene-6,8-diol...... CioHie(OH)2...... 170.25 
6994 2-Pipecoline.......... zavetiylpperidine; a@-pipe- CH3CsHoNH..... 99.17 
coline 
6995 3-Pipecoline.......... g methyipiperidine; B-pi- CH3CsHgNH..... 99.17 
pecoline 
6996 4-Pipecoline.......... + methylniperidine; -pi- CHsCsHsNH..... 99.17 
pecoline 
6997 Piperazine. .\-cecce as hexahydropyrazine; diethyl- | NHCH»CH» 86.14 
enediamine ———— 
NHCH:2CH2 
Bey 
6998" |" =" dihydrobromidex--cemlli- nos 2- sea ars nett ome oe CsHioNo-2HBr. ...} 247.99 
6999. |) ——— dihydrochloride.) 2) telllnes 9s -aeeceee onsen. oe CsHiNo-2HCl....| 159.07 
7000b ib phexahydrates cele ee eee eee CaHoN2-6H20....| 194.23 
7001 ——,, salts of organic acids. Se/e under the acids. 
72002 9k 4 bis (hy dro> Maer a4... chao eae ee (CeHsCH2CH>- 350.45 
cinnamyl)- CO)2CsHsNo 
7003 ——.,, a, y-diaci-. See Glycine anhydride. 
7004 1 4- dianisoylas cores b o:sce: seers ans Doe aeons (CHs30Ce6H4CO)> | 354.39 
4HsNo 
(005 \p——— 2-5 -dimethyi- | MMEN:. <5 nce snes ser aaneateee (CH3)2CaHgNo....| 114.19 
(trans) 
7006 a, A A-dinitroso0= sires c wee lorteeacnnenneerees CsHgNo(NO)o..... 144.14 
7007 | ——, 1, Pan dizas -toluyl-.. Siosais ds se pleeaeisie mete ciate tare (CsHsCH2CO)> 322.39 
4HsNe2 
2008" i" t= phenyl Sseeten hee dere ee CaHgNoCeHs.....- 162.23 
7009 2,5-Piperazinedione. See Glycine anhydride. 
7010 Piperethylalkine. See Piperidineéthanol. 
7011 Piperic acid........... 5-(3,4-methylenedioxy- (CH202)C6HsCH: | 218.20 
phenyl)-2,4-pentadienoic CHCH:CHCOOH 
acid*; B-(3,4-methylene- 
dioxystyryl)acrylie acid 
7012 Piperidic acid. See Butyric acid, y-amino-. 
7013 Piperidine............ hexahydropyridine; penta- (CHe)sNH.....:.. 85.15 
methylenimine 
7014 ——,, l-acetyl-........ acetic acid piperidide; N- CHsCON(CH2)s...| 127.18 
acetylpiperidine 
7015 ——.,, 2-allyl-. See B-Coniceine. 
7015M| ——, l-amyl-......... N-n-pentylpiperidine........ CsHiNCsHu..... 155.28 
7016 ——,, 4-benzoxy-2,2,6-t/rimethyl-, lactate. See B-F|ucaine, lactate. 
7017 ——, Sbenzoyle ii. sngelbecien ssstcceonten aden CeHsCONCsHio...| 189.25 
7017M || ——— 1 -butyls. 0) 4 ae ne eo eee eek CsHioNCaHy...... 141.25 
7018 | ——, 1,2-dimethyl-....| N, a-dimethylpiperidine. .... CsHoN(CHs3)2..... 113.20 
018M e=——Si-dodecyl= 5 ean |eee.--. Lee eee eee Wir renee 253.46 
7019 , ethoxyl-. See Piperidineéthanol. 
7020 —, l-ethyl-......... N-ethylpiperidine........... CoHsNCsHio...... 113.20 
7021 ——, 2-ethyl-(d/)...... dl-a-ethylpiperidine......... NHCH(C2Hs)- 113.20 
ie eaeicratie eS 
(CH2)4 
aay 
7022 | ——, 3-ethyl-(d/)...... dl-B-ethylpiperidine......... NHCH2CH- 113.20 
ie eee ES 
(C2Hs) (CH2)3 
pray 
7023 | ——, 1-formyl-....... N-formylpiperidine.......... HCONC;Hw...... 113.16 
40230 |). 1 =hepty lana. ae ee eects bas eee CsHioN (CH2)sCHs | 183.33 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 











Crystalline 
form, color Density 
No. | and index of g/ml 
refraction 
6992 | 1A7IB........ 0.9420— 
GOO ml Col trae ereciel| -cisertsc es 
6994 liq., 84424 
1.4462724.3 
6995 liq., 84524 
1.4377921-6 
6996 Ligh eehcon 0.867° 
6997 | col. pee Soe 
144gus 
6998 | wh.need......] ......... 
6999) | wh. need... slide oc... 
OOO mm AWS Clits s.<-a icles feree s 
7001 
OO DMEM N AWE GES ote oct '5/3\ [lle cists ie: sfsiers 
7003 
ALAS || aCe eel | ee Aeeee 
COUR monocl..pri..calsed cases 
7006 WH SDL SR tenitelliboes.. 4:0 cess 
ae OU Ge | AWD CE se aye: auc aves ittovexensioy crc 
7008 | pa. yel. oil....| 1.0621—" 
7009 ‘ 
7010 
7011 vel. needs fiiali|) cncas eed 
7012 
7013 col. liq., 0.862220 
1.453420 
7014 AGoliqh a ace 1.0111 
7015 
7015M| 1.449870. ..... 0.828270 
7016 
HOLE a Colaneed: aa. ncinannasees 
7017M} 1.44670....... 0.824520 
7018 Hira ceaosttacl imoet Baceac 
7018M| 1.45692...... . 0.834825 
7019 
7020 liq., 1.444020 0.824920 
LOZEM Rt siete ccs 0.8679 
7022 NG eistecrnsteraiee 0.86589 
7023 | wh.-yel. lig....| 1.0205~ 
7023 H| 1.45312....... 0.83162 








Melting 
point, °C 


122.5-3.0 


192.5-3.5 


(cis) 114 
(trans) 118 
157-8 


150-1 


-9 (-17) 
107-9 








Boiling 

point, *C Water 
184 0 Lhe SR 
270-1 3.315 
119 8 

126 v. Ss. 
129 8 

145 S. 
Ba ic v.s. 
SHIA )<..1. Vv. Ss. 
Racevae 3 v.58. 
peeeaon i. 
tees cis Hs 

162 v. Ss. 
AeReiiyik s. h. 
Sere atoare v.sl.s 


156-710 i. 


220d. v. 
subl. 
106.3 Ey 


227-8 (224)| 


198 .2160 oe 


18417 i. 
1 


239.5 ep 


For explanations and abbreviations see beginning of table. _ 
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sl. s. 


wah. 8, 








Solubility in grams per 100 ml of 





Alcohol Ether, etc. 
s. s. eth. 

v.s v. s. eth. 
gas i. dil. KOH 
WaKveer)|| ect iea. tae 
1. ¢. i. eth. 

i. ¢. i. eth. 

8. v. sl. s. eth. 

s. h. sl. s. eth. 

s. h. i. eth. 

v.s sl. s. eth. 

ic. i. eth. 

s. h. sl. s. eth. 

o co eth. 

2.84¢. | s. eth. 

) co eth. 

5. POEM IONE She cates 
s s. eth. 

E) co eth 


PHYSICAL CONSTANTS OF 
i nn Oh ee An 
































Mol. 
No. Name Synonyms Formula Wt. 
7023R,|Piperidine, 1-hexyl-.25|/) eee 4 eae eee CsHioN(CH2)sCHs | 169.30 
7024 , B-hydroxyethyl-. | See Piperidineéthanol 
7025 ==; Lemethylocs. 245 ee eee CsHioNCH3...... 99.17 
7026 ——, 2-methyl-. See 2-Pipecoline. 
7027 ——.,, 3-methyl-. See 3-Pipecoline. 
7028 ——.,, 4-methyl-. See 4-Pipecoline. 
1028 Hh | en ony1= 72a es ee ee eee nee CsHiN(CH2)sCH3| 211.38 
7028M | ===, Poctyl=! 2 .ic..5.c tl Beever es Le CsHioN(CH2)7CH3 | 197.36: 
7028R | ——, N-n-pentyl-. See Piperidine, 1-amyl-. 
7029 ——., 1-piperyl-. See Piperine. 
7030 | ——, 1-propyl-........ N-n-propylpiperidine........ Spat 127.23 
10 
7031 ——.,, 2-propyl-. See Coniine. 
7032 , 2-(3-pyridyl)-. See Anabasine. : 
7033 1-Piperidinecarbodi- piperidinium cyclopenta- CsHiNCSSNH> | 246.42 
thioic acid, piperidin- methylenedithiocarbamate 'sHio 
ium salt 
7034 SING Bal DS aes, AVL Ae Seta ee cleisss acne (CsHioNCSS)eZn..| 385.92 
7035 | Piperidineéthanol..... 6-hydroxyethylpiperidine; CsHioNCH2CH> | 129.20 
ethoxylpiperidine; piper- OH 
ethylalkine 
7036 4-Piperidone, 2,2,6,6-te|tramethyl-. See Triacetona|mine. 
7037 Piperine iy5 ey. t 1-piperylpiperidine.......... CivHipNOs.....-. 285.33. 
@038 > || ivdriadide diiodides-an|ie ene -Eeneeeeeeee <r eee (Ci7HisNOs)2-HI-Io| 952.43 
7039 | Piperolidine.......... octahydropyrrocoline; 6- CabiteNaac pees 125.21 
coniceine 
7040 | Piperonal............. 3,4-methylenedioxybenzal- CH2(O2)CeHsCHO | 150.13 
dehyde; protocatechual- 
dehyde methylene ether; 
heliotropin 
7041 | Piperonyl alcohol..... 3; eats enoe oy Peasy CBOE 152.14 
alcoho 
7042 Piperonylic acid....... 3,4-methylenedioxybenzoic CH2(02)CeH3- 166.13 
acid: protocatechuie acid COOH 
methylene ether 
7043 | Piperylene. pee 1,3-Pentadiene*. 
7044 | Pivalaldehyde......... 2-dimethylpropanal*; tri- (CH3)sCCHO..... 86.13 
Ceokpemenieh is 
7045 | ——, oxime................ trimethylacetaldoxime....... (CH3)s3CCH:NOH | 101.15. 
7046 | Pivalicacid........... 2,2-dimethylpropanoic acid*; | (CHs)s3CCOOH....|} 102.13 
e,a-dimethylpropionic 
acid; trimethylacetic acid 
7047 | ——, methyl ester.......... methyl pivalate............. (CHs)sCCOOCHs | 116.16 
7048 | Plumbane, tetramethy|I-. See Lead, tetramethyl-*. 
7049 , tetraphenyl-. See Lead, tetraphenyl-*. 
7050 | Polyoxymethylene. . trioxymethylene: paraform- | (CH20)z......... (30.03) z 
aldehyde; metaformalde- 
hyde. See also sym-Triozane. 
7051 Populin’ 3. teks benzoylsalicin............... CoH 2203-2H20....| 426.41 
7052 _| ——, (anhydrous synthetic) | benzoylsalicin.............. CopHo2Os......... 390.38 
7052M| P. P. factor. See Nicotinamide; Nicotinic aclid. 
7053 Prehnitene........... 1,2,3 4-tetramethylbenzene; (CHs)sCeHo....... 134.21 


prehnitole 
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Crystalline Solubility in grams per 100 ml of 
—_ seid Posty Melting Boiling aponed oe tis 
ee et point, “C | point, "C | Water | Alcohol | Ether, ete. 
RADIA Ss. 2 C830" “headers 7A i A Dre | me eer ne ae ean ae 
liq., 1.4378”.. .| 0.8207% | ........- 105.9 14.849; | « 2 eth. 
5.57 
1.4538%....... OBS 13)) a) tas -c.25 195 Fb ~ || eek ae ICS. orca aoe 
2 Ea 0.834% g793323%.| 1427 ose bict Piataactee Mh ale. taies qaqa 
col. lia., 227 bade) Me. Aeneas 152.1 2.77495;| v.s y. s. eth. 
1.4446” 0.606%? 
ma. vel. pl. . ab sehs002% Wf ee Be ee v.s v.s y. sl. s. eth 
wi IMOWE A752 loess s6 25 223-5 Pena se es i re i. a sl. s 
chl. 
Vig Fis sos. 20s a) cata oss: || ate 199 s SSP Roses Gas Sie 
“uplrgeatty 1.193 128-95 wi 28.7 « Ve sliis. 6.7, 2.8 eth.;s. chl. 
need. f. al. c 23) 
steel bl. need .| ......... 145 Or alte 55955 is BPEL SSeS y. s. chl. 
Rigne 2 Ae 904. eee (1612) || coe: een ee. Le 
f (1) 158 
Whi-yaoer, | ceeseceed 37 263 0.2¢., | s. ¢., ©] © eth. 
Ww o 78 h. 
ROE ees aN ge eres soot 51 d sl. s 2 © eth. 
ioe OF a A Jee ees 228 subl. sl.s. h. } s. h. sl. s. eth.; s. 
or alk. 
UT ek eee Pere: 0.79317 3 TN ll | ene se 8. s. eth. 
EE ee NS AL eae once 41 Ger) Biss oses ri | | eeeteee Bene 
Sore 0.905% 35.5 163.8 ee v.38 y. 8. eth. 
393 126-5 
ol. iq... <2. 150449 Gomer, Pak 102 sl. s. C co eth. 
mwit mceds: +s Sal tas omsisces 64 (60) subl. 17.28, | s. s. eth. 
21.1% 
OL BEER S22 2 ot Cece grin SO a ee ets 0.044, | s. s. eth., dil. a., 
2.4100 
Te Page terse teh 2] Pie ee Re seric 178-9 Siete Stores Be So ane ed dee iassacissice 
le pa 901, | 4 204 i 2 @ eth. 
1.801 


PHYSICAL CONSTANTS OF 






































| 
Mol. 
No. Name Synonyms Formula Wt. 
7054 | Prehnitic acid........ 1,2,3,5-benzenetetracar- CeH2(COOH)s....| 254.15 
| boxylic acid* 
7055 | Prehnitylic acid....... ) 2,3,4-trimethylbenzoic acid. ..| (CHs)sCsH2COOH | 164.20 
7056 | Procaine, hydrochloride B-diethylaminoethyl p- NH2CeH:COOC2 | 272.77 
aminobenzoate hydrochlo- | HsN(C2H;)2-HCl 
Tide; novocain; ethocain 
2057; \4. Proline? hydrozy=@)acai ee eee eee eee | CsH7N(OH)COOH) 131.13 
7058 | ——, 4-hydroxy-(d)....| 4hydroxy-2-pyrrolidine- | CsH; N(OH)COOH} 131.13 
carboxylic acid 
7059 di-Proline .... S284 322 dl-2-pytrolidinecarboxylic CsHsN-COOH....| 115.13 
aci | 
7060. | d=Prolinee:. 2.2.25. «52 d-2-pyrrolidinecarboxylic CsHsNCOOH ..... 115.13 
aci 
7061 I-Proline iss 205 so 2238 | -2-pyrrolidinecarboxylic acid | CsHsN-COOH....| 115.13 
7061M; Prontosil album. | See Sulfanilamide. 
7062 | Propadiene*........... | allene; dimethylenemethane | CH2:C:CH2...... 40.06 
7063 | , dioxo-. See Carbon subozide. 
7064 | ——, tetraphenyl-..... | tetraphenylallene........... wm 344.43 
( 2 
7065 Propanal*. See Propionaldehyde. 
7066 | ——, 2,2-dimethyl-*. See Pivaidehyde. 
7067 ——,, 2-methy!-*. See Isobutyraldehyde. 
7068 ——,, 2-oxo-*, 1-oxime. See Pyruraldehyde, aldozime. 
7069 , 3-phenyl-. See Hydrocinnamaldehyde. 
7070 Propanamide*. See Propionamide. 
7071 , 2-hydroxy-*. See Lactamide. 
7072 , 2-methyl-*. See Isobutyramide. 
A0i3 | Propane® 2... 58 cece | dimethylmethane ...........] CHsCH2CHs...... 44.09 
7074 | ——, 1-amino-2,2-dim|ethyl-. See Propylamine, 8, |8-dimethyl-*. 
7075 | ——, 1-amino-2-methlyl-. See Isobutylamine. 
7076 | ——, 2,2-bis(ethylsul- | acetone diethylsulfone; sul- (CH3)2C0(SO2- 228 .32 
fonyl)-* fonmethane; sulfonal CoHs)2 
7077 | ——, 1-bromo-*. See Propyl bromide. 
7078 ——., 2-bromo-*. See Isopropyl bromide. 
4079) | ==, 4-bromo-2- hy] SE. ke CH3CHCICH-Br. .| 157.45 
chloro-* 
7080 |i 2 -preomo-1- + | |) eR eee Se CH3CHBrCH2Cl. .} 157.45 
chloro-* 
7081 | ——, 1-bromo-?2,2- tert-butylmethyl bromide... .. (CHz)sCCHsBr....| 151.06. 
dimethyl-* 
7082 | ——, 1-bromo-2-meth!yl-*. See Isobutyl bromide. 
7083 ——.,, 2-bromo-2-meth|yl-*. See tert-Butyl bromide. 
7084 | ——, 1-chloro-*. See Propyl chloride. 
7085 ——.,, 2?-chloro-*. See Isopropyl chloride. 
7086 | ——, 1-chloro-2-(8-chl/oroisopropoxy)-*. See Ether, bis-8-chloroisopro|pyl. - 
7087) 5.1 -chiorg-2-2— 5) |<: eee (CHs)sCCH2Cl....| 106.60 
7 Ae wes F * 
088 | ——, 1-chloro-2,3-epox|y-*. See Epichlorehydrin. 
7089 ——.,, 1-chloro-2-meth|yl-*. ag pares ma 
7090 | ——, 2-chloro-2-meth|yl-*. See tert-Butyl chloride. 
7091 | ——,, 1,1-dibromo-*...| propylidene bromide........ CH;CH2CHBr2...| 201.91 
7092 | ——, 1,2-dibromo-*.... CH:BrCHBrCHs. .| 201.91 


propylene bromide; propyl- 
ene dibromide 
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posi s Density Mottin, Bak Solubility in grams per 100 ml of 
orm, co’ ensi felting soiling 
No. and inde of g/ml point, “C | point, °C Water | Alcohol Ether, ete. 
7054 Pr. CEP 20), el eaeckee -)- 287 d. d. Sie billets oe s. eth. 
ie 
HOBO |pD salve eres] ney-ccstese = 3k TG6(cOus oe \eaheecneee s. s s. eth. 
7056 | col. need. f. al.| 6.70717 156: Ulett: 0.625 3025 y. sl. s. eth.; sl. 
s. chl. 
705 Tee ehomp-\plsiOri | 930% 4 os. «. Sehby aslebteerse se 250 v.6l,.8; |) 1.eth. 
fine need. (238-41) d 
HD SROUINE yc SEIS rte | Lee bere satel (9) DTA ss Sn lee Terereyeey <4. ||) 2 Meccan Meet Bo IP aewcrerouaieiteza: ROE 
D) 238-4 
OTS | Datei encee ete hace eee 206045 aniline. 5 5. i. eth; sl. s. 
chl., acet., bz. 
7060 NOD te erehenierc 2 c]\ uetehcegs atte 21520 dst |iareterers cee Wil ca: aeeMnt | tanta eto ecereticle octets 
20610. flat needs if.~ “| tote cess 220 221d Aan lhe petenteeiars¢ v.8. 1.55!9 | i. eth., butyl 
Pe a al.; pr. f. w. al., propyl al. 
a CAI ovate ce 1.787 g/1 | -146 SOAR) || eeets. vette Il eaehneakver 
063 
7064 ae or prs fs | Riek ae afore Te ene ence pee AG i sl. s.c. | s. eth. 
il. al. or acet. 
7065 
7066 
7067 
7068 
- 7069 
7070 
7071 
7072 
7073 Colgasseemenicls liq’ 7a ealnenseno: 42.17 6.58 79017 92617 em’ eth. 
0.5853 aim en cm$ cm? 
-187.1 
2.0149 ¢/1 
7074 
7075 ss 
7076 | col. monocl. 1 -260- 128 300 d. 215, 1.2¢. | 0.54. eth. 
i pr. f. al. 6.7100 | 39h. 
077 
7078 A 
7079 liq., 1.47449... 1.5317 ae vents Sele D180: Fh. ent eter wavevtelll, evr ts ES 
7080 | liq., 1.47763...] 1.537 |... LATO. chick sbeeplvaepaah? (0 scorers |. 288 
7081 | col. lig........ 1.26042 | oo... 89-9149 | i s. s. eth. 
7082 
7083 
7084 
7085 
7086 
LOS GM ek meee en etka the dicks Sen pill ssycsoanetiets Shih bl 2 SRR oes. hboere 
7088 
7089 
7090 
7091 Nie 62.89 0 Wyck PLAS Greed Merges sjnieee nOOn LOO D 9p Wipe acicell Mame en eae h ris oer 
7092 col. liq., 1.5208 1.9333-— -55 5 141.6 (140)} 0.259 | s v. s. eth, 








For explanations and abbreviations see beginning of table. 
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No. Name Synonyms Formula 
7093 Propane, 1,3-di- trimethylene bromide; tri- BrCH2CH2CH2Br 
bromo-* methylene dibromide 
7094 | ——, 2,2-dibromo-*. ..| bromacetol................. CH3CBroCHs..... 
7095 ——,, 1,2-dibromo-2- | isobutylene bromide ......_. (CHs)2CBrCH:Br. 
methyl-* i 
7096 | ——, 1,1-dichloro-*, . . propylidene chloride......... CH3CH2CHChe. .. . 
7097 | ——,, 1,2-dichloro-*....| propylene chloride; propyl- CH2CICHCICHs. . 
ene dichloride 
7098 | ——,, 1,3-dichloro-*. . .| trimethylene chloride; tri- CICH2:CH2CH2Cl. 
methylene dichloride 
7099 | ——, 2,2-dichloro-*. . .| acetone dichloride; isopropyl- | CHsCClCHs..... 
idene chloride 
7099M| ——,, 2,2-difluoro-*. . . .| isopropylidene fluoride; ace- | CHsCF2CHs3...... 
tone fluoride; fluoroacetol; 
difluorodimethylmethane 
7100 | ——, 1,2-diiodo-*..... propylene diiodide; propyl- | CHsCHICHDI..... 
ene iodide 
7101 ——» 2,2-dimethyl-*.. .| tetramethylmethane; neo- (CH) sC eee 
pentane 
7102 | ——,, 1,3-diphenoxy-*..| trimethylene glycoldiphenyl | CsHs;OCH.CH- 
ether CH20CsHs 
7103 ——,, 1,2-epoxy-. See Propene oxide. 
7104 | ——, 1,2-epoxy-3-iodo-|. See Epiiodohydrin. 
7105 | ——, 1,2-epoxy-2-methlyl-. See Ethylene oxide, a, a-di|methyl-. 
7106 | ——, 1-ethoxy-*. See Hther, ethyl propyl. 
7107 ——,, 2-ethoxy-*. See Hther, ethyl isopropyl. 
7108 , 1-ethoxy-2-meth|yl-*. See Zther, ethyl isobutyl. 
7109 | ——, 2-ethoxy-2-methlyl-*. See Ether, tert-butyl ethyl}. 
7110 , 1-fluoro-*, See Propyl fluoride. 
7111 ——., 2-fluoro-*. See Isopropyl fluoride. 
7112 ——,, 1-fluoro-2-methy]I-*. See Isobutyl fluoride. 
7113. | ——, 1-iodo-*. See Propyl iodide. 
7114. | ——, 2-iodo-*. See Isopropyl iodide. 
7115 | ——, 1-iodo-2,2-di- tert-butylmethyl iodide. .... . (CHs)sCCH2I..... 
methyl-* 
7116 | ——, 1-iodo-2-methyl-|*. See Tsobutyl iodide. 
7117 | ——, 2-iodo-2-methyl-|*. See tert-Butyl iodide. 
7118 ——, 2-(isopropylthio)|-*. See Isopropyl sulfide. 
7119 | ——, 2-isopropoxy-*. See Isopropyl ether. 
7120 | ——, 1-methoxy-*. See Ether, methyl propyl. 
7121 ——,, 2-methoxy-*. See Hther, isopropyl methyl. 
7122 ——, 1-methoxy-2-met|hyl-*. See Ether, tsobutyl meth|yl. 
7123 ——,, 2-methyl-*. See Isobutane. 
7124 » 1-methyl-1-(met|hylpropylthio)-*. See sec- Butyl sulfide. 
7125 , 2-methyl-1-(8-m|ethylpropoxy)-*. See sob utyl ether. 
7126 | ——, 2-methyl-1-(8-m ethylpropylthio)-*. See I|sobutyl sulfide. 
7127 | ——, 2-methyl-1- nitroisobutane.............. (CHs)2CHCH2NO» 
nitro-* 
7128 | ——, 2-methyl-1-phen|oxy-. See Ether, isobutyl pheny|l. 
7129 | ——, 2-methyl-1-phenlyl-. See Benzene, isobutyl-. 
7130 | ——, 2-methyl-2-phenlyl-. See Benzene, tert-butyl-. 
THOT lotta gets wan soul) onsuaccedotemecec ne CH3CH2CH2NOz. . 
7131F | ——, 2-nitro-*........ sec-nitropropane............ (CH3)2CHNOsz.... 
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Mo) 
Wt. 





201.91 


201.91 
215.94 


112.99 
112.90 


112.99 
112.99 
80.08 


295.92 
72.15 
228.28 





198 .06 


103.12 


89.09 





89.09 


ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility in er 100 ml of 
form, color Density Melting Boiling RO Roe as cer 
No. oe ae g/ml point, “C | point, °C Water | Alcohol | Ether, etc. 














7093 | col. liq., 1.523.| 1.9792; | -34.4 167 0.16890 | s. s. eth. 
4 
17 
9872 


Chi oe Sl See Oe SURYA AN | ors Ne A SCL il ey ts let | ee gee 
7095 | liq., 1.509.....] 1.759 -70.3 LEO OND ly taste tetelierescrcull| macacert ee 


OSG Malwa 14 26viene. [det 4510 Oe sta 87 


ay PN 





7097 | col. liq., 1.4388 1.1593; aes 96.8 0.27 | y.s. | v.s.eth. 


: 1.16564 
7098 | col. lig., 1.4469] 1.20115; 125; 11974 | 0.28730] v.s. | v.s. eth. 


1.1896 
7099 | liq., 1.4471... 1.093-— -34.6 69.7 i s. 2 eth., CS 
7099M| col. gas....... F020 ie oe | tamer ca = (6) (032) | easeotte pore llekorn ister lalate cis ane 





WOOP Mliqhyeereise sis. « Pie OTe a Ws ee ae oi aa | || ore ft cahone heerstentatite | ascyecaters Pca 
LOLA GAS tees ers ec. 0.613— -20 9.5 rh s. s. eth. 
7102 | shiny leaf. f.al.| 0. ....... 61 338-40 i. Ss. s. eth. 


Cito weolsOleneees, a) he 1 cain wetcinee oe 127-9 d. i. s. s. eth, 





7122 
7123 
7124 
7125 
7126 ip 
7127 | col. liq. 0.9625— 140.8 y.sl.s.| © co eth. 

ze (158-9) 
7128 


7129 

7130 si 

7131 | col. liq., 1.003— frz. -108 132 1.4c¢ | @ o eth. 
1.4002724:8; 20 


1.4015 oe 
7131F | w. wh. liq., 0.992— frz. -93 120 LO TiGC.5l| Reser beriomretvas force: 
1.394120 zg 














For explanations and abbreviations see beginning of table. 
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7132 
7133 
7134 
7135 
7135M 
7136 
7137 
7138 


7139 


7140 
7140M 
7141 
7142 
7143 
7144 
7145 
7146 
7147 
7148 


7149 
7150 


7151 
7152 
7152 H 
7152M 
7152R 
7153 


7154 
7154M 





7155 
7155 
7155R 


7156 
7157 
7158 
7159 
7160 
7161 
7162 


7163 





7164 


Name 


Propane, 2-phenoxy-. 
, 1-phenyl-. 

——., 2-phenyl-. 

——.,, 1-propoxy-*. 
——., 1-(propylsulfinyl) 
——., 1-propylsulfonyl- 
——., i-propylthio-*. 
——., 1,2,3-tribromo-*. 





——., 1,2,3-trichloro-* 


——.,, 1,1,1-triphenyl-.. 


1-Propaneboronic acid]. 


Propanediamide*,. 
d]-1,2-Propanedi- 
amine* 
1,3-Propanediamine™*.. 
Propanedinitrile*. 
Propanedioic acid*. 
, 2-propenyl-*. 
1,2-Propanediol* 





——., 3-chloro-*....... 
——,, 3-mercapto-*. 

——.,, 2-methyl-*...... 
——., 3-octadecyloxy-* 
1,3-Propanediol*...... 
——.,, 2-amino-2-ethyl- 


——., 2-amino-2-hy- 
droxymethyl- 

——.,, 2-amino-2- 
methyl- 

——., 2,3-bishydroxym 

——,, 2,2-dimethyl-*.. . 

——.,, 2-ethyl-2-nitro-* 


——.,, 2?-hydroxymeth- 
yl-2-methyl-* 

——.,, 2-hydroxymeth- 
yl-2-nitro-* 

—., zrmethyi-2- 
nitro-* 

1,3-Propanedione, 1,3- 

Propanenitrile* : 

, 2-hydroxy-*. 

die 2-methyl-*, 

——,, 2-oxo-*, 

, 3-oxo-3-phenyl-. 

1- -Propanethiol* reercmr es 








——, 2-methyl-* 


2-Propanethiol*....... 











ethyl-. 


erin 


diphenyl-. 











Mol. 
Synonyms Formula Wt. 
See Hther, isopropyl phenyl. 
See Benzene, propyl-. 
See Cumene. 
See Propyl ether. 
-*, See Propyl sulfoxide. 
*, See Propyl sulfone. 
See Propylsulfide. 
glycerol tribromohydrin; CH2BrCHBrCH>- | 280.82 
tribromohydrin; ally] tri- Br 
bromide 
glycerol trichlorohydrin; CH2CICHCICH2Cl} 147.44 
allyl trichloride; trichlo- 
rohydrin 
e-ethyltritan........¢..-. +. (CeHs)sCCH2CHs | 272.37 
See Borie acid, propyl-. 
See Malonamide. 
di-propylenediamine......... CNT 74.13 
trimethylenediamine........ NH2(CH2)3NHe. . 74.13 
See Malononitrile. 
See Malonic acid. 
See Malonic acid, allyl-. 
propylene glycol............ CH2OHCHOHCHs| 76.09 
a-chlorohydrin; glycerol CH2CICHOHCH?>- } 110.54 
a-chlorohydrin OH 
See Glycerol, 1-thio-. 
isobutylene glycol; as-di- (CH3)2C(OH)CH2| 90.12 
methylethylene glycol OH 
glycerol 1-octadecy] ether....| CHs(CH»2);OCH» | 344.57 
CHOHCH20H 
trimethylene glycol......... WS ee 76.09 
ECTS co NOC Tee Cees HOCH:2C(NH2)- 119.16 
(CoHs)CH2:0H 
tris(hydroxymethy])amino- HeNC(CH20H)s...} 121.14 
methane 
DETR On Ga OC oe Cae o HOCH:C(NH2)- 105.14 
(CH3)CH20H 
See Pentaerythritol. 
dimethyltrimethylene glycol | (CHs)2C(CH20H)2| 104.15 
2-nitro-2-methylol-1-butanol | HOCH»C(C2Hs)- | 149.15 
(NO2)CH20H 
pentaglycerol; pentaglyc- CH3C(CH20H)3.. .| 120.15 
tris(hydroxymethy])nitro- NO2C(CH20H)s...} 151.12 
methane 
COSC cosa t ee ree Dee HOCH2C(CHs)- 135.12 
(NOz)CH20H 
See Methane, dib|enzoyl-. 
See Propionitrile. 
See Lactonitrile. 
See Isobutyronitrile. 
See Pyruvonitrile. 
See Acetonitrile, benzoyl-. 
n-propyl mercaptan......... CH3CH2CH2SH...} 76.15 
isobutyl mereaptan......... (CHs)2CHCH2:SH 90.18 
isopropyl mercaptan........ CHsCHSHCH3....} 76.15 


*Name approved by the International Union of Chemistry. 


1024 


ORGANIC COMPOUNDS (Continued) 





No. 


7132 
7133 
7134 
7135 
7135M 
7136 
7137 
7138 


7139 


7152 


7161 
7162 


7163 
7164 








Crystalline 
form, color 
and index of 
refraction 





Ca iteee yee aae 


colmliqueerern : 








Solubility in grams per 100 ml of 


























Density Melting Boiling 
g/ml point, “C | point, °C Water | Alcohol Ether, ete. 

2.43628 16 220 i v.s v. s. eth. 
1.4172. | -14.7 156-8 i 8. s. eth. 

Armee 38 51-1.5 Aeetereeton eed ge v. s. eth. 

ORS 7ST rs cere TOS ie aeh Nbecectic.s, Iteaemirie: leans eee me 
Giese 3. [bine 135.5 8 E 2 eth. 

15040) Oe ooo 189 C « s. eth, 

1.32622 RAEI: 213 d. 8 Ss. s. eth. 

4 (115-2038) 
00S Tw oll mance iaceys 177 Ce Palla cme eo aanene Sane 
ek eee 70-1 aceeener aaa s. h. s. eth. 
1.0526— |, .aeeie.: 214 d 2 2 v.s. eth. 
1.099 37.5-38.5 | 152-310 so; ene Oe eee cane hae 
ef ER or 170.5- 219-22019 | 80 Leth’ Aah Me PReneaie Pare? 
171.5 

Ai CigerrichG 109-111 151-210 250 Sa Me Mnexstcisradieie ete 
os Meet 127 203788 i. v.8 vy. s. eth. 

baie hisistens& 56-57 d. 40020 ne ghee Nd che aye ate amet 
Ph trots 199 subl. s y.s i. eth. 

Bet Sere ctene 165-70 d. 22070 Ab rsSicun| ADE ose 
ecalgs ive aoe 147-9 d. 8070 SR ree Weer: Secs 
0.357%" | -111.5 68 vesl.s. | s. s, eth. 
0.8357~— <-79 88 sl.s.. |v. 8. v. s. eth. 
0.8055* | -130.7 60 sl.s. | 2 eth. 


For explanations and abbreviations see beginning of table. 
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No. 





7178H 
7179 


7189 
7190 


7191 


7192 


7193 
7193M 























Mol. 
Name Synonyms Formula Wt. 
1,2,3-Propanetricarbox|ylic acid*. See Tricarballylic| acid. 
1,2,3-Propanetriol*. See Glycerol. 
Propanetrione, di- diphenyl triketone.......... CeHs(CO)3CeHs...| 238.28 
phenyl-* 
Propanoic acid*. See Propionic acid. 
——, 2-amino-3-merca|pto-. See Cysteine. 
——.,, 3,3’-dithiobis(2-a|mino-. See Cystine. 
——, 2?-hydroxy-. See Lactic acid. 
, 2-methyl-*. See Isobutyric acid. 
1-Propanol*. See Propyl alcohol. 
 2-amine=2=0 9 Relea osc rere = ots (CH3)2C(N He)- 89.14 
methyl- CH2OH 
——.,, 3-bromo-*....... trimethylene bromohydrin. ..| BrCH2CH»CH2OH | 139.00 
——, 2-chloro-*, acetate | 6-chloropropy] acetate; 2- CH3sCOOCH2CH- | 136.58 
chloropropy! ethanoate* CICH3 
——,, 3-chloro-*....... trimethylene chlorohydrin....} ClICH2CH:CH:OH | 94.54 
——,, 2,3-dibromo-* B. y-dibromopropy] alco- CH2BrCHBrCH2- | 217.91 
hol; B-dibromohydrin; OH 
allyl alcohol dibromide 
——,, 2,3-dichloro-*. . .| 8-dichlorohydrin; asym- CH2CICHCICH:- | 128.99 
glycerol dichlorohydrin; OH 
B, y-dichloropropy] alco- 
hol; allyl alcohol dichloride 
——, —, nitrate ......... B, -dichloropropyl nitrate... CE 173.99 
3 
——.,, 2,2-dimethyl-*.. . ey eae neopentyl | (CH3)sCCH20H...| 88.15 
alcoho 
——, 2,2-dimethyl-1- | éert-butylphenylearbinol..... CsH;CHOHC- 164.24 
phenyl- H3)3 
——,, 2,3-epoxy-*. See Glycidol. 
——, 2-methylI-*. See Isobutyl alcohol. 
—, 2- methylamino- 1|-phenyl-. See Pseudoephedri|ne. 
——, 2-methyl-2- B-nitroisobuty! alcohol... ... (CHs)C(NO2)- 119.12 
nitro-* H20H 
—.,, 1-phenyl-....... ethylphenylcarbinol......... Cali, CHOHCsEs. .| 186.19 
——,, 3-phenyl-....... hydrocinnamy] alcohol...... poe 136.19 
2-Propanol*. See Isopropyl alcohol. 
——, nitrate. See Isopropyl nitrate. 
— | nitrite. See Isopropyl nitrite. 
——,, 1-chloro-*.. propylene chlorohydrin...... CH.CICHOHCH3 94.54 
——, —, acetate B-chloroisopropyl ethanoate* | CH3COOCH- 136.58 
(CHs)CH2Cl 
—,, 1,3-dichloro-*....| a-dichlorohydrin; sym- CH2CICHOH- 128.99 
glycerol dichlorohydrin; < CHCl 
sym-dichloroisopropyl 
alcohol 
——, —, nitrate.......... B, B’-dichloroisopropy! ni- CH2CICH(NOs)- 173.99 
trate; dichloronitrohydrin CH2Cl 
——, 2-methyl-*. See tert-Butyl alcohol. 
——, 1,1’-oxydi-....... dipropylene glycol; 8, 6’- (CHsCHOHCH2)20| 134.17 
dih: ydroxydi-n-propyl 
ether 
——, 2-phenyl-....... a, a-dimethylbenzylalcohol; | CeHs(CHs)2COH..| 136.19 
dimethylphenylearbinol 
——,, 1,1,1-trichloro-2-|methyl-*. See Chloretone. 
1-Propanone, 1-phenyl|-. See Propiophenone. 
2-Propanone*. See Acetone. 
——,, l-amino-*....... aminoacetone; acetonylamine | CHsCOCH2NH2...| 73.09 
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oe EE ES ee ee ee eee 






































Crystalline Solubility iz 100 ml 
form, color Density Melting Boiling Se Se eagree ee 
No. anand of g/ml point, °C | point, °C Water | Alcohol | Ether, etc. 
7165 
7166 
TilGi Weyelunced i cI... < 6870) say eee ne sl. s. s. eth. 
7168 
7169 
7170 
7171 
7172 
7173 
T173M| 1.44970....... 0.934 25-26 165 3:67;4410| toot OP Marne al eects yp zalerobshs 
ites. || ARG 2 Rae eee NE Ulam Oe ee 98-1125 | 16.6c. | eo eth. 
Mone PCOls HGS. oso: 2. MOOS Mar leer ras 152-3750 i. s. s. eth. 
ane || oe 4.1300 | oo... 160-2 50c. | s. s. eth. 
ThWHE || COB esate BEUGS20°™ ill Vin eee 219 sl. d.; | sl.s 8. s. eth., acet., 
2.12597 11817 bz. 
ZEUS |) GOENGCES sapere US iteH Ee oe on meee 182; Ss Ss s. eth. 
1.35517. 81-81 . 515-5 
TAlSaN| INCISo coneeeeoe SC emlen WN le) Gane Sree 3 a MR RR eS Aad psc ek tlm at Pe IN ce 
GC OMM ECOL CE csissc%5.«. 0 0.812 53 114; sl. s v. 8 vy. s. eth. 
4 111.5738 
TELLS || Sole Ree Ore Ae eree 45 114-616 iB Eh panel AonActaapo sod 
7181 
7182 
7183 
TESS) es oe Kern Retr ie ae eee 90-95 .5 9455-95-05. ||) 30020. Meee Ail Geleicsisles een 
GAGhay Wiggers 0.9962" | 2.2... 219 (212) | i. 8. s. eth. 
7185 liq., 1.53565...} 1.008 <-18 235 .6 8. Cy co eth, 
(237.4) 
7186 
7187 
7188 
7189 Col Hgsiscieie. 11032 aaa eee: 127.0 ° 09 co eth. 
7190 lige eect atiss Ped tana [peo oO TAOEDON [e]\teccceeer il tmrersecer ett || he cccrcrorcas cc 
7191 | col. liq., 677: AEE: 174 1119 0 o eth. 
1.48024517 ae 
1.3506—- 
7192, |\eol. liq... <2. - TRAD ORE lieeresestcans 180 1s s. s. eth, 
7193 z3 
7193M} col. liq........ 1 0224— Bee 229.2 20 Sz. tate eo tal RMP eect 
7194 | pr. 1.531419...] 0.97242" | 35-7 202 i. 8. s.eth. 
“ (215-20 d.) 
7195 
7196 
7197 
W408i | meed\ Fiabe. oats o ck seca TSO. dye. clits eee. st v.8 s. s. eth. 


For explanations and abbreviations see beginning of table. 
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butylene; ~-butylene 
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Mol. 
No. Name Synonyms Formula Wt. 
7199 2-Propanone, 1- bromoacetone.............. CH2BrCOCHs. .. | 136.99 
bromo-* 
7200 | ——, 1-chloro-*....... chloroacetone.............. CHsCOCH2Cl..... 92.53 
7201 ——, 1,1-dichloro-*....| uns-dichloroacetone; di- CH3sCOCHCh..... 126.98 
chloromethyl methy] ketone 
7202 ——,, 1,3-dichloro-*... .| sym-dichloroacetone; bis- CH2CICOCH?Cl...| 126.98 
chloromethyl ketone 
7202M| ——, 1,3-dihydroxy-*..| dihydroxyacetone........... CO(CH20H):..... 90.08 
7203. |. ——, 1,3-diphenyi-*...| dibenzyl ketone; diphenyl- (CsHsCH2)2CO....} 210.26 
acetone 
7204 ——, 1-hydroxy-*. See Acefol. 
7205 | ——. 1-phenyl-....... benzyl methyl ketone....... CH3COCH2Ce6Hs. .| 134.17 
7206 | ——, 1,1,3,3-tetra- sym-tetrachloroacetone...... CHClCOCHClh: | 231.91 
chloro-* 2H20 
7207 , 1-ureido-. See Urea, acetonyl-. 
Propanoy]*. See Propionyl. 
7208 Propargyl acetate, See 2-Propyn-1-ol, acetate. 
7209 Propargyl alcohol. See 2-Propyn-1-ol*. 
7210 | Propargylaldehyde. See Propiolaldehyde. 
ore Propargyl bromide. See Propyne, 3-bromo-*. 
7212 Propargyl1 chloride. See Propyne, 3-chloro-*. 
7213 Propargylic acid. See Propiolic acid. 
7214 Propargyl iodide. See Propyne, 3-iodo-*. 
7215 Propenal* See Acrolein. 
7215M| ——, 2-methyl-*, See Acrolein, a-methyl-. 
7216 , 3-phenyl-. See Cinnamaldehyde. 
7216M| Propenamide. See Acrylamide. 
ii |’ Propene*s), 2888 eee te methylethylene; propylene...}| CH2:CHCH3...... 42.08 
7218 ——, 1-bromo-*....... propeny! bromide..... CH3CH:CHBr....} 120.99 
7219 ——,, 2-bromo-*....... isopropenyl bromide CH3CBr:CHp..... 120.99 
7220 | ——, 3-bromo-*, See Allyl bromide. 
7221 ——, i-chioro-*....... propeny] chloride; a-chlo- CH3sCH:CHCl....} 76.53 
ropropylene 
7222 ——., 2-chloro-*....... isopropeny! chloride; f- CH3CCl:CHe..... 76.53 
chloropropylene 
7223 | ——, 3-chloro-*, See Allyl chloride. 
7224 | ——, 3-chloro-1- (y-chloropropeny!) benzene; CsHsCH:CHCH>2- | 152.62 
phenyl-* cinnamy! chloride Cl 
7225 | ——, 2,3-dibromo-*. ..| a-bromoallyl bromide; a- | CH»BrCBr:CH»...| 199.89 
ee a epidibromohydrin 
7226 | ——, 1,2-dichloro-*. . .| allylene dichloride........... CHCI1:CCICH3....} 110.98 
7227 | ——, 2,3-dichloro-*...| a-epidichlorohydrin; a- CHe:CCICH2Cl. ..} 110.98 
chloroallyl chloride 
<228: | ——>,, 8 i-diphenyl=...£ 2 || 22joaeeees eee (CeHs)2C:CHCHs | 194.26 
7229 | ——, 1,2-epoxy-*...... allylene oxide; methyl- CHC: CH-Ol-neae 56.06 
. oxirene 2 Ss 
7230 | ——, 3-ethoxy-*. See Ether, allyl ethyl. 
7281 ——,, 3-fluoro-*, See Allyl ‘duoride. 
7232 | ——, 3-iodo-*. See Allyl iodide. 
7233 | ——, 3-methoxy-*. See Ether, allyl methyl. 
7234 | ——, 2-methyl-*...... uns-dimethylethylene; iso- CHe:C(CHs)CHs..| 56.10 


ORGANIC COMPOUNDS (Continued) 
Crystalline 

form, color Density Melting Boiling 

No. and index of g/ml point, °C | point, °C 














refraction 
7199 1.63423 -54 136.5725 
7200 1.1520 44.5 119 
7201 T2340 | ER teenie 120 
7202 | pl. or need., 1.38346 45 173.4 
1.4714446 
7202M] crystallizes as | ......... SO Bon NP carter 
imeride 
(CsH60s)2 
7203 Gera oHlrly, Wail so.eeeese 34-5 330.5 
7204 
7205 (oto) Metco tyre tae ace -15.4 216.7 
il ‘ b 
7206 (intel bepeade SRR ith. wee ae AOR ae | onsen ahcas 
7207 
7208 
7209 
7210 
7211 
7212 
7213 
7214 
7215 
7215M 
7216 
7216M 
Vola WWicol. gas. ...... Fipnoce! -185 .2 -47.0 
: oat 
1.9379 g/1 
7218 liq., 1.4554... .} 1.42819.5 -116.6 60.2 
7219 lig Senctone eras 1.362 -124.8 48.4 
7220 
7221 LiGh ence teers llRec om eie ce items arose 35-6 
7222 liqheee tae. (USAC BEI ea hl Is az ea eg 23738 
7223 
22am NACOl Ligier. + |e ot cocaoe Jee tetaton 213-5 
i205) | Makpeeeeree:. 1084 Tecra 140 
(PPI Etiesoasese eeteted 1 wih ie ema $a: oc 75 (84-6) 
7227 | col. lig.......- U.205 50°) a0 seen 94 
1.236" 
4 
7228 | leaf. f.al...... 0.98450 | 51.5-52 | 284.5 
7229 Lig’ evantsre oretgt hilt = OE on i ee 63 
7230 
7231 
7232 
7233 i 
7234 COM ras ee atch || Raster scectt ll dae cere -6 


For explanations and abbreviations see beginning of table. 
1029 











Solubility in grams per 100 ml of 


Water 


sl. s. 











Alcohol 


sl. s. 











Ether, etc. 





S. acet, 


s. eth., chl. 
© eth. 


v. s. eth. 


s. h. eth., acet.; 
i. ler. 


v. s. eth. 


524.5 em? ac. 
a. 


vy. s. eth.;s. bz. 


© eth. 


v. s. eth.; s. 
2804 


PHYSICAL CONSTANTS OF 








7272 
7273 


7274 
7275 
7276 





























Mol. 
Name Synonyms Formula Wt. 
Prepene, 1-phenyl-. See Benzene, propenyl-. 
——., 2-phenyl-. See Benzene, isopropenyl-. 
——.,, 3-(2-propenoxy)-|*. See Allyl ether. 
, 3-(2-propenylthi|o)-*. See Allyl sulfide. 
Propenenitrile*, See Acrylonitrile. 
Propene oxide......... 1,2-epoxypropane; propylene | OCH2CHCHs..... 58.08 
oxide; methyloxirane SE 
2-Propene-1-thiol*....| allyl mercaptan............. CH2:CHCH2SH...| 74.14 
1,2,3-Propenetricarbox|ylic acid*. See Aconitic acid. 
Propenoic acid*. See Acrylic acid. 
2-Propen-1-ol*, See Allyl alcohol. 
——, 2-bromo-*....... B-bromoallyl alcohol........ CH2:CBr-CH20H | 136.99 
——, 2-chloro-*....... B-chloroallyl alcohol. ....... CH2:CCICH20H..| 92.53 
——,, 3-chloro-*....... y-chloroallyl alcohol......... CHC]:CHCH:0H | 92.53 
——,, 3-(4-hydroxy-3-m|ethoxyphenyl)-. See Conif|eryl alcohol. 
, 3-phenyl-. See Cinnamic alcohol. 
2-Propen-1-one, 1,3-di|phenyl-. See Chalcone. 
Propenoyl chloride*. See Acrylyl chloride. 
2-Propenylamine*. See Allylamine. 
Propenyl bromide. See Propene, 1-bromo-*. 
Propenyl chloride. See Propene, 1-chloro-*. 
Propenyl cyanide. See Crotononitrile. 
2-Propenyl sulfide*. See Allyl sulfide. 
Propine. See Propyne*. 
Propioin i cnias sce cee 4-hydroxy-3-hexanone; di- C2H;COCHOH- 116.16 
ethylketol CoHs 
Propiolaldehyde...... oes propargylalde- CH: CCHO Meee 54.05 
yde 
Propiolic acid......... propynoie acid*; propar- CH:CCOOH..... 70.05 
gylic acid 
Sa Cd hala ee enemas 104] | eearicn so bee RO nmee Ue beac CH:CCOOC:H; ..} 98.10 
, ethyl-. See 2-Pentynoic acid*. 
——, methyl-. See Tetrolic acid. 
——, o-nitrophenylq). 0) oo cose cccs deeweassewee NOsC6HuC: C- 191.14 
COOH 
sp - Mit ropnenyiere| Lane eee Eee cee anes NOeCsHaC: C- 191.14 
COOH 
——, phenyl-......... phenylpropynoic acid........ CeHsC: CCOOH...} 146.14 
—— a, Ob Yl Esteli ed ucak ee ice ecient eee Eee CC 174.19 
5 
Propiolic alcohol. See 2-Propyn-1-ol*. 
Propionaldehyde...... propanale; methylacetal- CHsCH2CHO..... 58.08 
ehyde 
——, OXIME ss ssjeisisienosis «02/8 propanal oxime*; propional- | CH;sCH2CH:NOH | 73.09 
doxime 
——., a, B-dihydroxy-. | See Glyceraldehyde. 
Propionaldoxime. See Propionaldehyde, oxime 
Propionamide........ propanamide*; propionic CH3sCH2CONHz2...| 73.09 
acid amide 
——, N-phenyl-. See Propionanilide. 
Propionanilide........ N-phenylpropionamide. ..... Een 149.19 
6Hs 
2-Propionaphthone, 4-bromo-2-propionyl-1- CHsCH2COCioHs- | 279.14 
4-bromo-1-hydroxy- | naphthol BrOH 
——,, 1-hydroxy-......| ethyl 1-hydroxy-2-naphthyl CHsCH2COCiHe- | 200.23 
ketone OH 
Propione. See 3-Pentanone*. 
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ORGANIC COMPOUNDS (Continued) 


—— ee 200 OO 























For explanations and abbreviations see beginning of table. 
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Crystalline { Solubility in grams 
form, color Density Melting Boiling 5 Verke po ah a 
No. and index.of g/ml point, “C | point, "C Water | Alcohol Ether, etc. 
7235 
7236 
7237 
7238 
7239 F 
7240 | col. lig........ 0.8597; Si asrap saver 35 6580 Cy © eth. 
0.8313-> 
GRP | AGT: SS aCe Siem peo leneine asene 90 i. -) oo eth 
7242 
7243 
7244 
7245 igh pao rete TOs ellen acres U5 Qi 8, Eee cetera alll eevee || cPoveretscu.'s epeitens 
7246 Ligerctiphathutee Lee sable a sesrevsph he TSG=A OVE By eeeecerct copa casatees bh Rexerctetovaber sheancnees 
TEGKG) ARG) each aeae || BDOneriTOnsl Gatco ctr 1G Pee el ae en || Ba oricuac: || Mone ae Raa ens a 
7248 
7249 
7251 
7251M 
7252 
7253 
7254 
72540 
7255 
7256 re 
7256M] 1.43402...... 0.956—- scutes each RCEN BxM OOS WN retort MR aaerall | geaveverers cfs.srat eens ts 
vil p | Wyle cop anreto| We Ornigeec ccd p omecre sro 61 Vs Bi veds| Mes ets | ieeterersisis suatta 
7258 | col. lig........ 1.130- | 9 144d. s. s s. eth. 
7259 | col. liq.......- OX968— = allietacioant 119.5 i. v.s. | y.s.eth,, chl. 
7260 18 
7261 
GAGe) (Meer ES al ty, meal) @oconaace 155.5 d. exp. 155-6 | v.s.h. | s. s. eth., alk.; sl. 
s. chl.; i. CS2 
TICS MIE DeCUetcalira cecil mcrecsciaereras 181 d. d. sl. s s. h. s. eet i. pet. 
eth. 
vee Oe isu. = 9 || soveaonad 137 subl. v. sl. s. | Vv. 8: v. s. eth.; 3.32 
need. f. w. ag CCla 
7264M] oil........... 663 Garaeheeprre DG0=70 P| ARS AA wore erg camer. 
‘ sl. d. 
7265 9 
7266 col. liq., 0.807— -81 48.8 2020 ° co eth 
1.36356 “ 
7267 lide etatecrasi’ 0. 926—- 21.5 UCT EO? LU Sere Sa Mi Ghierocs | eaten verccsic 
7269 
7270 
7271 | col. rhomb. 1.042 79 218 8. s. s. eth. 
leaf. f. chl., 
141611978 
7272 
7273 | col. leaf. f. al..| 1.175 104 222.2 0.424 | v.s. vy. s. eth. 
7274s Nn yel need. sertakilike + 6 -isiis/si« ey = Wiwancoasod ne s. s. eth. 
7275 | yel.-grn. leaf...) 2... 0% 81 Bee arn rey aes. 5. i. 8. s. eth. 
7276 


PHYSICAL CONSTANTS OF 


























Mol. 
No. Name Synonyms Formula Wt. 
7277 | Propionic acid........ propanoic acid*; methyl- CHsCH2COOH....| 74.08 
acetic acid 
7278 | ——, amide. See Propionamide. 
7279 =| ——, amyl ester............ amyl propionate; pentyl CHs;CH2COO- 144.21 
propanoate* (CH2)4CH3 
7280 | ——, butyl ester........... butyl propionate; butyl CHsCH2COOC«Hy | 130.18 
propanoate* 
7281 | ——, ethylene ester. See Glycol, dipropionate. 
1282.9 |) —=—=) ot hy lester peel ees tiie tiaieptits ale he. CHsCH2COOC2H; | 102.13 
7283 | ——, furfury]l ester. See Furfuryl alcohol, propionatle. 
7284 =| ——, isoamy]l ester......... isoamyl propionate; y-meth- | CH3;CH»COOC;- 144.21 
ylbutyl propanoate* re 
7285 | ——, isobutyl ester......... B-methylpropyl propanoate* | CHsCH2COOCH»- | 130.18 
3)2 
4286\s5l\ ——. isopropyl esterac mee eeel| iecitieeteeie crys a ce ccire Cay COE 116.16 
3)2 
7287 | ——, methyl ester.......... methyl propanoate*; methyl | CHsCH:COOCHs 88.10 
propionate 
7288 | ——,p-phenylphenacylester | ...........0.--0sce-eeeee CHsCH2COOCH>- | 268.30 
COCsHiCeHs 
(289) || sprperazamiumnsalt see lets) s)erecteeiee ieee aie cee pets 234.29 
7290 | ——, propyl ester.......... propyl propanoate*; n- CH3CH2COOCsH; | 116.16 
propyl! propionate 
7290M| ——, e-amino-. See Alanine. 
7291 | ——, B-amino-. See B-Alanine. 
7292 ——,, a-amino- 6-hydrl|oxy-. See Serine. 
7293 ——., a-benzal-. See Cinnamic acid, a-methyl-. 
7294 —., B-benzal-. See 3-Butenoic acid, 4-phenyl-. 
7295 —., a-benzamido-. See Alanine, N-benzoyl-. 
7296 | ——, B-benzoyl-...... y-keto-y-phenylbutyric CeHsCOCH2CH2- | 178.18 
acid; 4-oxo-4-phenyl- COOH 
butanoic acid 
7296H | ——, a-benzylidene-. | See Cinnamic acid, a-methyl-. 
7296R | ——, B-benzylidene-. | See 3-Butenoic acid, 4-phenyl-. 
7297 ——,, a-bromo-(d/)....| dl-2-bromopropanoic acid*...| CH;sCHBrCOOH. .| 152.99 
7298 —, Fike vat ethyl | ethyl 2-bromopropanoate*...}| CHsCHBrCOOC»- | 181.04 
ester 
7299 | ——, B-bromo-....... 3-bromopropanoic acid*..... CH2BrCH2COOH | 152.99 
7300 ——., f-carbamy]l-. See Succinamic acid. 
7301 | ——, a-chloro-........ 2-chloropropanoic acid*...... CHsCHCICOOH..| 108.53 
7302 | ——, —, ethyl ester...... ethyl 2-chloropropanoate*... . We eee 136.58 
5 
7303 | ——, B-chloro-........ 3-chloropropanoic acid*...... CH2CICHsCOOH..| 108.53 
7304 | ——, ——, ethyl ester...... ethyl 3-chloropropanoate*., . .|CH2CICH»- 136.58 
COOC:H; 
7305 | ——, a-cyano-........ 2-cyanopropanoic acid*; CHs;CH(CN)- 99.09 
methylmalonic mononi- COOH 
trile; methyleyanoacetic 
acid 
7306 ——,, a, B-dibromo-....| 2,3-dibromopropanoic acid*, . CE Cor 231.89 
00. 
7307 | ——, 8, B-diethyl-. See Valeric acid, B-ethyl-. 
7308 ——., a, B-dihydroxy-. | See Glyceric acid. 
7309 | ——, a,a-dimethyl-. See Pivalic acid. 
7310 | ——, a-hydroxy-. See Lactic acid. 
7311 ——,, 6-hydroxy-. See Hydracrylic acid. 
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ORGANIC COMPOUNDS (Continued) 





































Crystalline Solubility i 100 ml of 
form, color Density Melting Boiling Bie Chae mee 
No. ee g/ml point, °C | point, °C Water | Alcohol Ether, etc. 
7277 | col. lig., 0.992 -22 141.1 c) ~ « eth., chi. 
1.3873619-9 
7278 a 
TOO) \| Sasepaccuasos 0.8761— -73.1 164-6 i co o eth. 
TOO) || Calblitehec ecg 0.882815 -89.55 145 .4 vy. sl.s. | © o eth. 
7281 
7282 col. liq., 0.8957415; | -73.9 99.10 2.420 ) o eth. 
1.3838520.2 0.884625 (-72 .6) 
7283 
7284 col. liq., 1.4065] 0.870 = |... eee 160.2 0.09% | s. s. eth. 
7285 | col: liq:......- 0.8876° -71.4 136.8 Varslersanluas s. eth. 
7286 Ole Liq..t)5< a QESO300 7) ees ireente 111.3 0.6% ) o eth. 
7287 | col. liq., 0.9148. | -87.5 79.9 6.5% | 2 2 eth. 
1.3776738-5 Se 
PTO Rime | ges xta rorepe «sa sia oiale'||" ese altel sai TO SU spoonnevndel! codeasbel) ncordcell |e Sco coogon nas 
POQMmlwht Clacton |e tins 1D4=5 I BSS oi 8. 3. iaeeth.s Sank 
dioxane 
7290 col. liqg., 1.3935] 0.883 -75.9 123 .4; 0.5 co) oo eth. 
122-5 
7290M 
7291 
7292 
7293 
7294 
7295 
OO Ml eatats als eeyse leet relate 116 d s.h Ss. s. eth. chl, 
C82, bz.3 i. 
Igr. 
7296H 
7296R 
7297 col. pr., 1.4753] 1.700 PasSeoel 203.5 v.58. AED s. eth. 
7298 | col. lig......-. WEIS Ale abeobery 159-61 d. | i. 2 oo eth. 
(160-5) 
7299 | col. leaf....... 1.48 (HAs alt) ro Seo dio s. s. s. eth. 
7300 
7301 | col. liq., [a] TOL SP i aecetae a 186 0 c-) co eth. 
86 17 F 
D 
7302 | col. liq., OST iteretaterscetaces. 146 v.sl.s. | 0 co eth. 
1.41850 
7303 col. leaf. f.w...| hyg- 41 (61) 204 8. B. o eth. 
7304. |icol: lig. j.. 1 .1086-~ ee 162-3765 y.sl.s. | 0 o eth. 
7306 Noll. <yswivy +f ee a [eee et 142-54 | s. PIES eect Be 
7306 monocl. need. | ......--- 51; 64 220-40 d.; | 19451! | 160 30410 eth.; s. 
or pl. 1602 bz., CS2 
7307 
7308 
7309 
7310 
7311 














For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 



































Mol. 
No. Name Synonyms Formula Wt. 
7312 Propionic acid, a- 2-iodopropanoic acid*....... CHsCHICOOH...| 199.99 
iodo- 

7313 ——, B-iodo-.......... 3-iodopropanoic acid*....... CHeICH2COOH...| 199.99 

7314 ——, a-keto- See Pyruvic acid. 

7315 ——., a-methyl-. See Isobulyric acid. 

7316 ——., a-phenyl-. See Hydratropic acid. 

7317 , B-phenyl-. See Hydrocinnamic acid. 

7318 | Propionic anhydride...| propanoic anhydride*....... (CHsCH2CO)20...| 130.14 

7319 | Propionitrile.......... propanenitrile*; ethyl CH3CH2CN...... 55.08 
cyanide 

7320 | ——, a,a-dimethyl-...| 2,2-dimethylpropanenitrile*; | (CH3)s3CCN...... 83.13 
tert-butyl cyanide; tri- 
methylacetonitrile 

7321 , B-hydroxy-. See Hydracrylonitrile. 

7322 Propionyl bromide... .| propanoyl bromide*......... CHsCH2COBr....| 136.99 

7323 , a-methyl-....... See Isobutyryl bromide. 

7324 Propionyl chloride. ...| propanoyl chloride*......... CH3CH2COCl..... 92.53 

7325 » a-methyl-. See Isobutyryl chloride. 

7325M| Propionyl*fluoride ..... propanoyl fluoride*......... CH3CH2COF..... 76.07 

7326 | Propionyl iodide...... propanoyl iodide*,.......... CH3CH2COI...... 183.99 

7327 | Propiophenone....... ethyl phenyl ketone; 1- C2HsCOCeHs.... . 134.17 
phenyl-1-propanone 

7328 ——., B-acetyl-. See Valerophenone, y-ozxo-. ; 

7329 | ——, 2,4-dihydroxy-...| 4-propionylresorcinol........ Co aa 166.17 

2 
7330 Proponal. See Barbituric acid, 5,5-dipro| pyl-. 
Propyl. For propyl derivati|ves see the parent compounds (|e.g., for propylbenze|ne_ see 

7331 | Propyl alcohol (n)..... 1-propanol*; ethylcarbinol. ..| CHsCH2CH20H...| 60.09 

7332 | ——, derivatives. See under 1-Propanol*. 

7333 Propylamiine ’ (72) cepa ells sisoie.se Soe een oe ence CH3(CH2)2NHo...} 59.11 

7334 ——., a,a-dimethyl-. See tert-Amylamine. 

7335 ——., a,8-dimethyl-...| 3-amino-2-methyl-n-butane; | (CH3)2CHCH- 87.16 
methylisopropylcarbinyl- (CH3)NH2 
amine 

7336 | ——, 8,8-dimethyl-.. .| tert-butylmethylamine; 1- (CHs)sCCHsNH2..| 87.16 
amino-2,2-dimethylpropane 

7337 | ——, a-ethyl-......... diethylearbinylamine; ser-n-| CH3CH2CH- 87.16 
amylamine; 3-aminopentane| (C2Hs)NHe 

7338 | ——, a-methyl-. See sec-Butylamine. 

7339 | ——, B-methyl-. See Isobutylamine. 

7040). ||) ——— Nae thy l= scarey aoe ae eee CH3NHC3H7..... 73.14 

7341 | ——, N-nitro-......... n-propylnitramine.......... CsH;NHNOQ2..... 104.11 

7341M] ——, a,a,B-trimethyl- | 2-amino-2,3-dimethyl-n- (CH3)2CHC- 101.19 
butane (CH3)2NHe 

7341P' || ——, @, (6; 6-trimethyl= |) 250) oes en cence ect ool ees (CHs3)3C-CH- 101.19 
’ (CH3)N He 

7342 | Propyl borate......... tripropyl borate; tripro- B(OCsH7)3........ 188.08 
poxyboron 

7343 | Propyl bromide (n)....| 1-bromopropane*........... CH3sCH2CHoBr....| 123.00 

7344 | Propyl chloride (n)....| 1-chloropropane*........... CH3CH2CH2Cl....| 78.54 
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No. 





7319 
7320 


7321 
7322 
7323 
7324 
7325 
7325M 
7326 


7327 
7328 
7329 
7330 


Crystalline 

form, color Density 
and index of g/ml 

refraction 





col. liq., 1.4038] 1.0336-—; 


1.0107 
4 
col. liq., 0.78372 
1.3688814-6 - 
CD cjeieteletsvaverere sie] wlesjeisice o's 
We faexeisterstesscere 1.52116 
col. liq.,1.40507| 1.065 
coliiliqnhise= = 0.9721 
Gh dagneaseed|!) consodguac 


col. leaf. or 1,012— 
liq. 
1.5290015-9 


col. liq., 0.8044=°; 
1.38543 A 
0.7998-* 
col. liq., 0.719 
1.3900615.6 
liq., 0.757419 
1.4095917-9 
ich ictaitereesties ces. | oe aie efeisiats 
old eee 0.7487 
cols lig:.4ince5 0.72017 
colwliqtemvee nite 1.1034 
1.4096%7....... 0.7683 
colliggss ee 0.86716 
lig., 1.43414...] 1.353°2 
col. liq., 0.890= 
1.38856 ‘ 








Melting 
point, °C 


45.5 


—45 


=127 


Boiling 
point, °C Water 


Solubility in grams per 100 ml of 








Benzene, propyl-|). For propy|| esters of or|ganic acids sjee the ac 











Alcohol Ether, etc. 

1059-5 sl. s. v.58. vy. s. eth. 

Rasta Neiasags 825 *y. 8. vy. s. eth. 
169.3 (166)| d. d. oo eth. 

97.1 11.94, | © s. eth. 

(96-7) 28100 

TODSHGHD 1 ~ | ieecporevssa-e | eaters real ede tres Ae areevere 
103.5 d. d. s. eth. 

80 d d. s. eth. 

SAW |) RES SSPE eee, al etter chsis.s canes 
127 d. Gls BG lite a meee oa 
218 i s. s. eth. 

Be read sl. s. ‘se s. eth. 

ids. 
97.19 2 ° o eth. 
(97.8) 

48.7 s. C) o eth. 

84-87 v.8 A De I eee ert 2 
Seog | Pui lRacwtetee Ul co eineteell Aiiacstene 0s Seine 
CD aa MS |e i et lend a SEE egitim 
62-4 s So ® 9 "bl Qweeimepuare 
128% sl. s v.s v.s. eth 
et Ce ered anetidie econ ton: econee 
103 Visd8:/C. tl Aan chtacMl ace meee meets 
175 d. 2 o eth. 

70.9 0.2570 | © © eth. 

47,2 (45-7)| 0.2720 | co eth. 


For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
7345 n-Propyl cyanide. See Butyronitrile. 
7346 Propylene. See Propene*. 
7347 | Propylene aldehyde. See Crotonaldehyde. 
7348 Propylene bromide. See Propane, 1,2-dibromo-*. 
7349 Propylene chloride. See Propane, 1,2-dichloro-*. 
7350 Propylene chlorohydri|n. See 2- Propanol, 1-chloro-*. 
7351 Propylenediamine. See 1,2-Propanediamine*. 
7352 Propylene glycol. See 1,2-Propanediol*. 
7353 Propylene iodide. See Propane, 1,2-diiodo-*. 
7354 Propylene oxide. See Propene oxide. 
7355 , y-chloro-. See Hpichlorohydrin. 
7356 ——,, y-cyano-. See Epicyanohydrin. 
7357 > y-iodo-. See Hpiiodohydrin. 
7358 | Propyl ether.......... di-n-propyl ether; 1-pro- (CH3sCH2CHe2)20..| 102.17 
poxypropane* 
7359 | Propyl fluoride (n)....| 1-fluoropropane*............ CH3CH2CH2F....| 62.09 
7360 Propylidene bromide. | See Propane, 1,1-dibromo-*. 
7361 Propylidene chloride. | See Propane, 1,1-dichloro-*. 
7362 | Propyl iodide (n)...... 1-iodopropane*............. CHsCH2CHal..... 170.01 
7363 Propyl isocyanide (n)..| propylearbylamine.......... CH3(CHz2)eNC....} 69.10 
7364 | n-Propyl mercaptan. See 1-Propanethiol*. 
7365 n-Propyl mustard oil. | See Isothiocyanic acid, propyl |ester. 
1366) |’ Peopyl nitrate (@)aatel| rae can seston he ee CH3sCH2CH2NOs. .} 105.09 
e600 I} Propylinitrites (2) Ga eeleiasacciaci nec. een CH3CH2CH20NO | 89.09 
7368 Propyl sulfate........ di-n-propyl sulfate.......... eee 182.23 
4 
7369 Propyl sulfide......... 1-propylthiopropane*; di- (C3Ep) Shearer 118.23 
n-propyl! sulfide 
7370 | Propyl sulfone........ 1-propylsulfonylpropane*; (CHsCH2CH2)2- 150.23 
dipropyl sulfone 2 
7370M| Propyl sulfoxide...... 1-(propylsulfinyl) propane*; (CH3CH2CH2)> 134.23 
di-n-propy] sulfoxide sO 
7371 Propynal*, See Propiolaldehyde. 
7372 Propyne®..... fees 05 propine; methylacetylene....| CHsC:CH........ 40.06 
7373 ——,, 3-bromo-*....... propargyl bromide; CH:CCHBr..... 118.97 
. -bromoallylene 
7374. | ——, 3-chloro-*....... propargyl chloride.......... CH:CCHCl...... 74.51 
7374M| ——, 1,3-dibromo-*...| 0 o.c00... 20-0 te ccc ee BrC:CCHoBr ....| 197.88 
7375 ——,, 3-ethoxy-*....... ethyl propargyl ether........ CH: [CCH20C2Hs..| 84.11 
(315TH 1 Od Oe ae eye clic sa eyo ohn eee CH. : 
7376 ——,, 3-iodo-*......... propargyl iodide............ : 3 
7377 | ——, 3-methoxy-*..... methyl propargyl ether...... CH! :CCH20CHs...| 70.09 
7378 | ——, 1-phenyl-....... methylphenylacetylene; 1- CoHsC:CCHs..... 116.15 
propynylbenzene; pheny!- 
allylene 
7379 Propynoic acid*. See Propiolic acid. 
7380 | 2-Propyn-l-ol*........ propargy] alcohol; ethynyl- CH:CCH2OH..... 56.06 
carbinol; acetylenylear- 
binol; propiolic alcohol 
7381 | ——, acetate. .. ..0a.cace propargyl Scétate ves peas Oca 98.10 
CH 
7382 Propytal. See Barbituric acid, 5,5-diprop|yl-. 
7383 Protocatechualdehyde | 3 4-dihydroxybenzalde- (HO)2CsHsCHO. ..| 1388.12 
hyde; 3,4-dihydroxyben- 
zenecarbonal* 
7384 | ——, dimethy] ether. See Veratraldehyde. 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 











Crystalline 
form, color 
No. | and index of 
refraction 
7345 
7346 
7347 
7348 
7349 
7350 
7351 
7352 
7353 
7354 
7355 
7356 
7357 
7358 | col. liq., 1.3807 
7359 | col. gas, 
1.3326-20 
7360 
7361 
7362 col. liq., 
1.50508 
7363 | liq. 
7364 
7365 
7366) liq., 1.3972... 
W6uei lig:, 1.361322. 
7368 | col. oil, 
1.413920p 
7369 cats Sere ae 
7370 BO. cy ead 
CASAUINGH I Re toe se ees ee 
7371 
7372 gadteeame eel... 
Tacoma ligierarateect 
Tahal Viger: 
cae) liq een ee. 
7375 | liq., 1.40390... 
7375T | need. f. w..... 
7760a)| liq. QUA a. 
7377 sol igeeeencr 
7378 | arom. oil...... 
7379 
7380 | col. liq., 
1.43064 
7381 | col. liq., 
1.42047 
. 7382 
7383 | col. tab. f. w.. 
7384 








Density 
g/ml 


20 
0.7360—- 
0.778873.2 


1.7879 g/1 
1.520 


1.04545 
2.137° 
0.8326 
1.857112 
2 .018° 
0.8318 








Solubility in grams per 100 ml of 


























Melting Boiling 

point, “C} point, "C | Water | Alcohol | Ether, ete, 

-122 91 0.2525 | 00 o eth. 

-159 -3.2 lin sh v.S 2 eth. 

-101.4 102.4 086720 | oo oo eth. 

abate 99.5 i ) oo eth. 

dinomenee 100.5 VaSinSen |S: s. eth. 

MaRS 7 Eeyaeteallleoe s. eth. 

d. 140-70 | 12020; AestSls. G. (aetarensy lt Crest ere 

frz. -101.9} 141-2 i. s. s. eth. 

2O=30i ort bos lytadah teG a sl. s s. s. eth. 

15 not dist. sl.s 8. 8. 

-104.7; -23.3 y.sl.s.| v.s 214216 cm’ eth. 
;| frz. -110 

onsale 88-90 agape csr Rary lanier eset fas; < Obs 

faierataate 65 i. C-) co eth. 

OB ad oititans 73-490 Sh ert ectovaalaparntts daa tat 

nigdcce Mee 80 i. s. s. eth. 

93-4 d. sl. s v.8 Woeh 

seats 115 sera mee ereoeen tS: etn. 

Noelrdl 6% 62 sl. s C-) © eth. 

Renee et 185 1, erase PsSssepne 

=17 114-115 s. -) o eth. 

neeeae 125 sl. s. Se s. eth. 

154 d. 5 78.9 h. | v.s. eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 





7385 
7386 
7387 
7388 
7389 
7390 


7392 


7404 
7405 


7406 


7407 
7408 
7409 
ial 


7412 
7413 
7414 
7415 
7416 


TA17 
7418 
7419 


7420 


7421 


Name 


Protocatechualdehyde, 
——,, methylene ether. 

——,, 3-methy] ether. 

——, 4-methy] ether. 
Protocatechuic acid... 


——,, dimethyl ether. 
——, methylene ether. 
Protopine cece « coc 


Protoveratrine........ 
Provitamin A. 

Prussic acid. 

Prussite. 
Pseudaconine, acetylbe 
, acetylveratryl-. 
Pseudaconitine....... 





Pseudobutylene. 
Pseudobutylene glycol. 
Pseudocinchonine. 
Pseudocodeine........ 


Pseudoconhydrine.... 


Pseudoconiceine...... 
Pseudocumene........ 


——., 3,5,6-trinitro-.... 
Pseudocumenol....... 
Pseudocumidine...... 
Pseudoephedrine (d).. 


——,, hydrochloride......... 
Pseudohexyl alcohol. 

Pseudohyoscyamine... 
3-Pseudoindolone, 2-c 
Pseudoisatin, l-acetyl- 


Pseudoleucaniline. 

Pseudomorphine...... 
——, hydrochloride (/)...... 
Pseudopelletierine. ... 





Mol. 
Synonyms Formula Wt. 





4-ethyl 3-methyl ether. See Be|nzaldehyde, 4-ethoxy-|3-meth 

See Piperonal. : 

See Vanillin. 

See Isovanillin. 

3,4-dihydroxybenzoic acid; (OH)2CeHsCOOH | 154.12 
3,4-dihydroxybenzenecar- 
boxyliec acid* 

See Veratric acid. 

See Piperonylic acid. 





meiincus cheike Dene e asus ee an CooHigNOs.......-| 353.36 
Bicone bie ee ee ele eeumassisi tele Teinrs CsoHsiNOu.......| 625.74 
See 8-Carotene. 
See Hydrocyanic acid. 
See Cyanogen. 
nzoyl-. See Indaconitine. 
See Pseudaconitine. 
acetylveratrylpseudaconine...} CasHag9NOiz.......| 687.76 
See 2-Butene*. 
See 2,3-Butanediol*. 
See Cinchotine. 
La lege Deen ee eee ee OES CisHaiNO3.......| 299.36 
y-conhydrine .............- Cel NOMeeee aes 143.23 
OT TRG ME ae i sad coxa ratte TE CaHusNin.c5 ossee latent 
1,2,4-trimethylbenzene; as- (CH3)3CeH3...... - 120.19 
trimethylbenzene 
Re ntorige OtigonedoD cortitiog te NO2CsH2(CHs)s...| 165.19 
1,2,4-trimethyl-6-nitro- NOsCsH2(CHs3)s...| 165.19 
benzene 
ORT COM URIAIRO HO On Oc (NO2)3Ce(CHs)s.. .| 255.19 
2,4,5-trimethylphenol........ (CHs)sCsH20H....| 136.19 
2,4,5-trimethylaniline........ (CH3)3CeH2NHe.. .| 135.20 
2-methylamino-1-phenyl- CsHsCHOHCH- 165.23 
1-propanol (one form); (NHCHs3)CH3 
d-isoephedrine 
POR ie tinbioh ee ooeas CioHisNO-HCl....} 201.69 
See 1-Butanol, 2-ethyl-*. 
ee AR RN Stee ee Ci7HosNO3.......] 289.36 
hloro-. See Isatin chloride. 
acetylisatin. ois,s0 ce ectsuicene CeHsN(COCHs)- | 189.16 
a 
Coco 
See mp2-Leucaniline. —— 
Ree Ae ote iacric: eee CssHaeNo0c6.......| 568.65 
ala vanucetelelercuncie (6 sate/ej eas eisiows Yor CssHaeN206-2HCl- | 677.61 
2H:0 
methylgranatonine; y- CoHisNOPteeneee 153.22 


pelletierine 


Pseudotropeine, benzolyl-. See Tropacocaine. 
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ORGANIC COMPOUNDS (Continted) 
ee ee 











ine Solubility in grams per 100 ml of 
form, color Density Melting Boiling coed ag é 
No. | and = g/ml point, “C | point, °C Water | Alcohol Ether, ete. 
7385 |oryp. 
7386 
7387 
7388 
7389 | monocl. need. .| 1.5424 199 Gree Fb 1.824, | v.s s. eth. 
2 
7390 
7391 
7p92 eupenonoel. (ers) 22-8. 5..6 207). erie ee i. v. sls. | v. sls. eth: s. 
acet.; sl. s. 
NH.OH, bz. 
Ree | Teckotab:. <.. |) 282... 245-50 ere... a... ||| eee sl. s. sl. s. eth., chl. 
7393M 
7394 
7395 
7396 
7397 
7308" Nerhomb: 2 chl S2.:. 92 aI oes y. sls. | s. s. eth., chl. 
+eth. 
7399 
7400 
7401 
7402 | col. need., 1.315; 1810 eee: 2. sls UIe? pees 5. kat 
1.574, 1.602, 1.290180 
1.647 
7403 (| slend: col. = | ...... 5. 105-6 236.5 s. s. s. eth., bz. 
need., [a] 
°15 
+118 
7404 | oily liq....... DLST7Gs RMS DTI=Bi | [nsec 2a Pe eo ROOT oe, ENE 
7405 | col. liq., 0.876 -57.4 (-61)} 169.8 fe s. s. eth. 
1.50672!5-3 (162-5) 
7406 | Ing.col.or | ......... 65; an 265 MOS) i <n bee 8. s. pet. eth. 
grn.-ye 45-6 (71 
need. 
peda a eerite pre. i Ss cee 20 eee", ee sas fa Bearers es Ae. 
7408 es ee DL $95 err ee i; bee s.| s. h. bz. 
gad papimeeds EWee it bo . .. 72 235 v. v. sh] vis. v. s. eth. 
a 
7410 col. need. f. al.| 0.957 66-8 234-5 0.1219 | s. s. eth., chl. 
7411 coll thom tc 16-7 Vie ek sl. s.c. | s. s. eth., chl. 
tab. f. eth. 
gato |eyish- need sc aches eee T7G0 tone” ieee Rea Ss. Bee ee eo <2 eee 
7413 
ae VISh- MEE. os ales </<\c- PBST am | eres a sls. Y. 5. s. eth., chl 
4 
7416 | yel. need. f. bz} ......... 1 a ee ae sl. s. s. s. ona db 
7417 
7418 | crusts or need.| ......... BY 1G Femme | (eae fe i i. i. eth., ae a 
TEP |) Ca megeset megs Beane) Cenc sae | Mae D el Ry [oo SAN 
7420 =| pil. f. pet. 1.001100 48-9 246 8. V.s, vy. s. eth; s. 
eth., chl., bz.; sl. s. 
1.4759699-5 pet. eth. 
7421 


For explanations and abbreviations see beginning of table. 
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7446 


7449 
7450 
7451 
7452 
7453 


7458 
7459 


7460 





PHYSICAL CONSTANTS OF 
ee 


























Mol. 
Name Synonyms Formula Wt. 
Pseudotropines:ic3045)) 2 eee es. See Cai NO:- 2 -Se 141.21 
Pukateine) (Da... 4.5Ale ee eee CywHyNOs.....-. 283 .32 
Priegones.03%, 2 !.4- 4(8)-p-menthen-3-one........ CiolisO-ne: Seas 152.23 
Punicine:... 52250022008 See Pelletierine. 
Purines 92. cess 2.88 imidazo [4,5-d)pyrimidine....| CsHsNz........-. 120.11 
——., 6-amino-. See Adenine. 
——., 2,6-dioxy-. See Xanthine. 
——., 2,6,8-trioxy-. See Urte acid. 
2,6(1,3) Purinedione. See Xanthine. 
2,6,8(1,3,9)-Purinetrio|ne. See Uric acid. 
6(1)-Purinone. See Hyporanthine. 
Purpuric acid, ammoniujm salt. See Mureride. 
Purpurin. ce ae 1,2,4-trihydroxyanthra- CsH:(CO)2CsH- 256.20 
quinone (OH); 
Purpuroxanthin...... 1,3-dihydroxyanthraquinone Wri ee 240.20 
Putrescine. oat... 82 1,4-butanediamine*; tetra- NH2(CH2)sNHe...| 88.15 
methylenediamine 
Pyraconitine £279.< <a o. iee e e CssHssNOo. ....-- 585.68 
Pyran, tetrahydro- pentamethylene oxide. ...._- O(CH2)sCHe...... 86.13 
1,4-Pyran, 4-oxo-. See 1,4-Pyrone. —— 
1,2-Pyran-5-carboxylic| acid, 2-oxo-. See Coumalic| acid. 
1,4-Pyran-2,5-dicarbox|ylic acid, tetrahydro-2,6 ,6-trimethyl-*. |SeeCin- 
1,4-Pyran-2,6-dicarbox|ylic acid, 3-hydroxy-4-k/eto-. See Meconic |acid. 
2,4-Pyrandione, 3-acet|yl-6-methyl-. See Dehydro|acetic acid. 
Pyrantin. See Succinamide, N-p-phenetyl|-. 
Pyrazine 9f ceases 6,034 1,4-diazine; paradiazine; N:CHCH:NCH:CH| 80.09 
piazine —_______ 
——.,, 2,5-dimethyl-. See Ketine. 
——., hexahydro-. See Piperazine. 
——., tetraphenyl-. See Amaron. 
Pyrazolemes oo see 1,2-diazole; a-pyrromonazole | NHN:CHCH:CH 68.08 
ee ee 
——., 4,5-dihydro-. See 2-Pyrazoline. 
, 4,5-dihydro-5-ox|o-. See 5-Pyrazolone. 
2-Pyrazoline.......... A®pyrazoline; 4,5-dihy- NHN:CHCH2CHe2 
dropyrazole; pyrazoline U______ 70.09 
ree Cth) Coe ee eel Bee «eg ee ae CsHsNN:CHCH>- 
CH: U——____ | 146.19 
3-Pyrazolone, 1,5-dime/thyl-2-phenyl-. See Antip|yrine. 
—, aay atmethyl2 a peor ees See hrc EES CHORCG at 
5-Pyrazolone.......... 4,5-di 5 hae = 2CO.. -08 
Pyrazolone ydro-5-oxopyrazole 
== eMC ORSI-E— iy || Espasa eee eee N(CeHs)N:C- 174.20 
phenyl- L_____ 
(CH3s)CH2CO 
es LS ee 
Pyresie 2522455 os benzo{def] phenanthrene... _. Crete ee 202.24 
Pyridazine <3 5-257 <- 1,2-diazine; orthodiazine.....|N:NCH:CHCH:CH]| 980.09 
dine j5)56e oi ede | See ee ee eee N:CHCH:CH- 79.10 
Pyridine | I 
CH:CH 
eT 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 
—  eeeeeeeSSSSSSSSSSSSSFSsSsSse 


Solubility in grams per 100 ml of 



































Crystalline 
fee sees ee begs Bolling | 
No. and index o' gZ point, ° point, ° 

aisnisnyn Water | Alcohol 

igen | thbdratabsor ye) ). are. 108 243 v.5 v.s 
pr. f. eth. 

ZR PES Ae Cll ae | Ee er ean ae hee s. 

7424 | col. liq., 06052370... . | ery eee 224 i. cs 
1.4870518.3 

7425 

(420m leneeds fal... | Us .cesce- 217 d. v.8 8. 

7427 

7428 

7429 

7430 

7431 

7432 

7433 

7434 | red. need.f.al.| ......... 256 d. subl. s. s. 

W43b— | yel. need:f. | 2.2.2... 262-3 subl. i. sl. s 
ac. a 

COE "GE ee a, 27 158 v.s v.s 

CBO MOIBNCCO Tee oc. LA Sits 1675 oa | eee eet sl. s Vv. 5 

TASS Uench chk bd: DESDE «=» |i eon coil) 81-2 8. 20 

7439 

7440 

7441 |eolic acid. 

7442 

7443 

7444 mA 

7445 col. pr. f. w., 1.031— 53 118 7) v.S 
1.4952660.9 - 

7446 

7447 

7448 

(A40m eneed steals "| Ps ..3..23. 70 188 v.s V.s 
1.4702799.8 

He 

7450 

7451 

Dk0 2 ECOL epztee eet RE ds ss 1|hen eno oe 5 144 c) 2 

PAD OMMIECT tistem te af tor | bench gparcress 52 273 1 s. 

7454 

7455 

(206% |\"need. f., tol... 0i.. 4... 165 subl. d. 8. oe 

7457 Dig Bil Oo heaate | aan oes ie 127 287205 s. h. reas 

paosmmt. ye. tees 150 >360 i, 1.4 
monocl. tab. 

7459 | col. liq., 1.107 -8 208 c-) v.s 
1.5231128.5 

7460 col. liq., 0.982 42 115.3 « oo 
1.509191 


For explanations and abbreviations see beginning of table. 


1041 





Ether, ete. 


sl. s. 
chl. 
0.6 eth.; ss. 
chl., pyr., alk. 
«© eth. 


eth.; s. 


v. sl. s. eth.; s. 
tol. 


s. eth. 

s. h. ac. a., 
acet. 

v. s. eth. 


v. s. eth. 
© eth. 


v. s. eth; s. 
chl., HCl, 
H2S04 


vy. 8s. eth.;s. bz. 


sl. s. eth. 


sl. s. eth. 
v. sl. s. eth.; 
sl. s. bz. 


v. s. eth. 


Vv. 8. eth.; 8. 
HCl, bz., 
H2S804; i. Igr. 

© eth.;s. bz. 


PHYSICAL CONSTANTS OF 









































Mol. 
No. Name Synonyms Formula Wt. 
7461 Pyridine, .2-ally ls cvyo acl) Saheb ne eee CsHsCsHuN...... 119.16 
7462 , 2-amino-........ q@-pyridylamine............. NH2CsHuN....... 94.11 
7463 | ——, 3-amino-........ B-pyridylamine............. NH2CsHiN....... 94.11 
7464 | ——, 4-amino-....... y-pyridylamine............. NH2CsHuN....... 94.11 
7465 Sra OP Ad Coenen dll cogdqnnacueoneeeaesé Acooe 4 CeHsCH2CsH:N...| 169.22 
7466 a eelivad Paeet can all sodedarssaucesesaaus cocace CeHsCHoCsHsN...| 169.22 
14674 | = 3 -DLOIMO="<,.7. awe EE caiciicenisce seein eee nok BrO;HiN eae 158.01 
7468 | ——, 2-chloro-*....... a-chloropyridine............ CIGSHAN= nee 113.55 
7469 ——.,, 3-chloro-*....... 8-chloropyridine............ CICSHANS ee 113.55 
7470 | ——, 4-chloro-*....... y-chloropyridine............ CICSHANi ee ee 113.55 
(A150 C1 DOM O=~7 ee en ene CsHsBreN........ 236.91 
7472 | ——, dihydroxy-. See Pyridinediol. 
7473 | ——, dimethyl-. See Lutidine. 
7474 | ——, 2-ethyl-......... a-ethylpyridine............. CoHs-CsHuN......| 107.15 
7475 ——,, 3-ethyl-......... B-ethylpyridine CoHs-CsHaN...... 107.15 
7476 | ——, 4-ethyl-......... y-ethylpyridine CoHs-CsHuN...... 107.15 
7477 | ——, 2-ethyl-3,5-dimet}hyl-. See a-Parvoline. 
7478 ——.,, 3-ethyl-4-methyl|-. See 6-Collidine. 
7479 | ——, 4-ethyl-2-methyll-. See a-Collidine. 
7480 | ——, 5-ethyl-2-methyl]-. See Aldehydine. 
7481 ——, hexahydro-*, See Piperidine. 
7482 | ——, hydroxy-. See Pyridol. 
7483 8 |= .. 2-isopropyl-. ....96 |) .siannosates os ete ee (CH3)2CHCsH:N..| 121.18 
ASE Fens 4 ISOPIOpylqc etel| core eee ete cee (CH3)eCHCsHsN..| 121.18 
7485 | i aenethoxyat ier le yo eee N:CHCH:C- 109.12 
es Se 
(OCH3)CH:CH 
pee ea 
7486 ——, methyl-. See Picoline. 
7487 | ——,, 3-(1-methyl-2-pyjrryl)-. See Nicotyrine. 
(488: 9 ee pen ylans Sahel 0 se ee oa ee CeHsCsHuN...... 155.19 
7489. Peep benylay 8 es | ese eins ese eek CsHsN.....- 155.19 
7490 ree phenyias ctl ac emcees nor nc cae CoHAN 2a. 155.19 
7491 | ——, 2-propyl-. See Conyrine. 
7491M| ——,, 2-sulfanilamido-.| See Sulfapyridine. 
7491T | ——, 2-(sulfanilylamin|o)-. See Sulfapyridine. 
7492 | ——, 1,2,3,4-tetrahydr]o-6-propyl-. See y-Coniceinle. 
7493 , tetramethyl-. See 6-Parvoline. 
7494 | ——, 2,4,6-trihydroxy-|. See 2,4,6-Pyridinetriol. 
7495 | ——,, 2,4,6-trimethyl-. | See y-Colliaine. 
7495M| 3-Pyridinecarboxamide.| See Nicotinamide. 
7496 2-Pyridinecarboxylic a|cid*. See Picolinic acid. 
7497 3-Pyridinecarboxylic a|cid*. See Nicotinic acid. 
7498 4-Pyridinecarboxylic a|cid*. Tsonicotinic acid. 
7498M| 3,4-Pyridinedicarbinol,| 6-methyl-. See Vitamin Be. 
7499 | 2,3-Pyridinedicarboxyli|c acid*. See Quinolinic acid. 
7500 | 2,4-Pyridinedicarboxyli|c acid*. See Lutidinic acid. 
7501 2,5-Pyridinedicarboxyli\c acid*. See Isocinchomeronic| acid. 
7502 | 2,6-Pyridinedicarboxyli|c acid*. See Dipicolinic acid. 
7503 | 3,4-Pyridinedicarboxylilc acid*. See Cinchomeronic aclid. 
7504 | 3,5-Pyridinedicarboxyli|c acid*. See Dinicotinic acid. 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


No. 


Crystalline 
form, color 
and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 





7461 
7462 


7463 
7464 


7465 
7466 
7467 


7492 
7493 
7494 
7495 
7495M 
7496 
7497 
7498 
7498M 
7499 
7500 
7501 
7502 
7503 
7504 





leaf. f. bz..... 





1.6321; 
0 
1.645—- 


1.20515 


0.950° 


0.94515 
0.936 








Solubility in grams per 100 ml of 














Boiling 
point, °C Water | Alcohol | Ether, ete. 
190 sl. s. C) © eth. 
204 Be v.s s. eth.; sl. s. 
Igr. 
252 v.s Vv. s. v. s. eth.; i. Igr. 
Tepaeoo ae s. s. s. eth, alk., 
bz.; sl. s. Igr. 
276742 rs s. s. eth. 
286740 i. s. s. eth. 
169-70 v.sl.s. |] v.s v. 8. eth. 
(178) 
170 (166714)| v. sls. ] ...... s. eth. 
148744 Eee | soe ern | Cees Sees 
147-8 Cpe Se Ppoaastadl|, Catines Semen Oe 
222; subl. | sl.s. h. | s. bh. v. s. eth; gs 
100 H2S0 
148.8 sl. s ° vy. s. eth 
165.3 Virsleis-|is: 8. eth. 
LOGE PC, SUPRA aad eR s. dil. a 
159 sl. s. ) co eth. 
178 sl. s. cA) «© eth. 
191 Bate Me Mee atc ola etek aes 
270 rt, Vv. 8. v. s. eth. 
270.4 i. v.s v. s. eth. 
275 A sl. s.| s. s. eth. 


For explanations and abbreviations see beginning of table. 
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_—_—oooOoOeeeeeeeeeeee OO ee eee 























Mol. 
No. Name Synonyms Formula Wt. 

7505 | 2,4-Pyridinediol....... 2,4-dihydroxypyridine....... CsHsN(OH)2...... 111.10 

7506 2,6-Pyridinediol....... 2,6-dihydroxypyridine....... CsHsN(OH)s-HeO | 129.11 

7507 +| Pyridinepentacarbox- | .......................... CsN(COOH)s:2H20} 335.18 
ylic acid* 

7508 | 3-Pyridinesulfonic | .......................... CsHsNSOsH...... 159.16 
aci 

7508M| 2,3,4,5-Pyridinetetra- | .......................... CsHN(COOH)s...| 255.14 
carboxylic acid*(anh.) 

7508P | 2,3,4,6-Pyridinetetra- | .......................... CsHN(COOH)s...| 255.14 
carboxylic acid*(anh.) 

7508R | 2,3,5,6-Pyridinetetra- | .......................... CsHN(COOH),...| 255.14 
carboxylic acid*(anh.) 

7509_| 2,3,4-Pyridinetricarbox|ylic acid*. See Carbocinchom|eronic acid. 

7509H | 2,3,5-Pyridinetricar- carbodinicotinic acid........ CsH2N(COOH)s 211.13 
boxylic acid*(anh.) 

7509K | 2,3,6-Pyridinetricar- | .......................... CsH2N(COOH)s...} 211.13 
boxylic acid*(anh.) 

7510 2,4,5-Pyridinetricarbox|ylic acid*. See Berberonic aclid. 

7511 2,4,6-Pyridinetricarbox|ylic acid*. See Trimesitic acid. 

7512 3,4,5-Pyridinetricar- 8-carbocinchomeronic acid. . . CsH2N(COOH)3...| 211.13 
boxylic acid* 

7513 2,4,6-Pyridinetriol..... 2,4,6-trihydroxypyridine..... CsH2N(OH)s...... 127.10 

7514 2=Pyridol.:. sea 2(1)-pyridone; @-pyridone...} HOCsHuN........ 95.10 

1616 ||| 3=Bynidol. i. . do aoe 3-hydroxypyridine.......... HOCsHiN. sien 95.10 

7516 ||) 4—Pyridole <i o.,,.4. 456 4(1)-pyridone; y-pyridone....] HOCsHiN........ 95.10 

7517 a-Pyridone. See 2-Pyridol. 

7518 y-Pyridone. See 4-Pyridol. 

7519 2(1)-Pyridone. See 2-Pyridol. 

7520 | 4(1)-Pyridone. See 4-Pyridol. 

7520M| Pyridoxin. See Vitamin Be. 

7521 a-Pyridylamine. See Pyridine, 2-amino-. 

7522 8-Pyridylamine. See Pyridine, 3-amino-. 

7523 y-Pyridylamine. See Pyridine, 4-amino-. 

7524 Pyrimidine?) ). 7.0: 4-5 1,3-diazine; m-diazine; N:CHN:CHCH:CH]| 80.09 

miazine L—____ 

7525 2,4(1,3)- Pyrimidinedio|ne. See Uracil. 

7526 Pyrimidinetetrone. See Allozan. 

7527 Pyrimidinetrione. See Barbituric acid. 

7528 | Pyrocatechol.......... 1,2-benzenediol*; catechol; CeH4(OH)2....... 110.11 

pyrocatechin 

7529 | ——, dibutyl ether. See Benzene, 1,2-dibutozy-*. 

7530 | ——, diethyl ether. See Benzene, 1,2-diethory-*. 

7531 | ——, dimethyl ether. See Veratrole. 

7532 | ——, dipropy] ether. See Benzene, 1,2-dipropory-*. 

7533 | ——, monoamy] ether. See Phenol, o-amozy-. 

7534 | ——, monobuty]l ether. See Phenol, o-butoxy-. 

7535 | ——, monoethyl ether. See Phenol, o-ethoxy-. 

7536 | ——, monomethy] ether. See Guaiacol. 

7537 | ——, monopropy] ether. See Phenol, o-propory-. 

7538 | ——, 3-methoxy-...... pyrogallol 1-methyl ether. ...| CHsOCsHs(OH)2..| 140.13 
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Crystalline : ; ws Solubility in grams per 100 ml of 
form, color Density Melting Boiling 
No. fe as g/ml point, “C | point, °C Water | Alcohol Ether, ete. 
7505 | yel.rhomb.cr. | .......:. SBS UNE Mele f sl. s. sl. s. vy. sl. s. eth. 
f. w. or al. 
7506 | yel. need. f.w.] ......... LOS OMS ete. . ising: sl. s. v. sl. s. eth. 
POOvAalearttwethts me NN el 220 d. d. Ve Bs. =) eek Sees v. sl. s. eth. 
2H.20; f. w. -H.0, 100 
3H.0 
7508 | need. or leaf...} ......... Cee Teele \eet 2. Vv.s v.sl.s. | i. eth. 
7508M) er. with2or | ......:.. RbtsO, 105s" eee CR i noorade It nace sie. 3 
3H20 d. 160 
(5O8Ps\ need. with — il ....1.... dried (at aan |Eaaeeeeees v.s vy. sl.s. | v.sl.s. eth.;s. 
2H20 115: 227 ac. a. 
d. (235) 
dried at 
100: 187 
d. (192) 
7508R er with 2HsO Ue ee ern, ds 15055 lees Vaiber Uliescrersian|| Raeeteeke as 
.W. 
7509 
OOOH criwith 1.5, || ee she slo.dsit50 em) Geet). Bee. 5 s. h. SRO +) caren os ee 
or 2H2O 
7509 K] cr. with 2H20 | ......... CANISOTTMS |e. ete Vv. 8. re i. eth., acetic 
f. dil. al. anhydride 
7510 
7511 
WoL Pleats or place sii sctadecen : = Eo 05115 meen ee EADIE Nawader Iipoceeen Baomee 
. anh. 261 
7513 | need. or powd.| ......... 230d: OP) | RIN 4 sl. s. s. s. eth. 
7514 | col. need.f.bz.| ......... 107 281 v. 8. Vv. 8. . eth.; sl. s 
gr. 
CASTS 91 Ras Res | ae 120 See ee cee Vv. Ss. v.s. sl. s. eth. 
“ono! fcolvmonocl:sy|' eo. oh: 5:: +H:0, 92;) >350 10015 v.s. v. sl. s. eth., 
anh, 148.5 chl.; i. bz. 
7517 
7518 
7519 
7520 
7520M 
7521 
7522 
7523 
7524 cee oo Ria Al carte Nett’ 22 124 8. Ba, ee er. ees 
7525 
7526 
7527 
7528 col. monoel. 1.3715 105 240 (240-5)| 45.120 | y.s. s. eth., bz., 
leaf. f. bz., chl., alk. 
1.604, 1.615, 
1.650 
7529 
7530 
7531 
7532 
7533 
7584 
7535 
7536 
7537 
7538 Liiva Eve bar cepa [rae eae 146 I7S—1. Hine Fe ke 


PHYSICAL CONSTANTS OF 





7539 


7540 
7541 
7542 
7543 


7544 
7545 


7546 
7547 
7548 
7549 
7550 


7551 
7552 
7553 
7554 
7555 
7556 
7557 


7558 
7559 
7560 
7561 
7562 








Name 


Synonyms 





Pyrocatechol, 3- 
methyl- 


——, 4-methyl-. 
Pyrocatechol-o-acid. 
o-Pyrocatechuic acid. 


Pyrocoll se eet 


Pyrodin. 
Pyrogallolis.te6- eee 


——,, 1,2-dimethy] ether. 
——,, 1,3-dimethy] ether. 
——,, 1-methy] ether. 

——, 2-methy] ether. 

——,, triacetate............ 
——,, trimethy] ether. 

—., 4-acetyl-. 

——., 4-benzoyl-. 

——, 5-methyl-....... 
4-Pyrogallolcarboxylic 
Pyrogallolphthalein. 
Pyromellitic acid..... 


Pyromucic acid. 

——, amyl ester............ 
——, butylester........... 
——, sec-butyl ester........ 
——,, ethylester........... 
——,, furfury] ester. 

——, heptyl ester.......... 
——,, hexyl ester........... 
——,, isoamyl ester......... 
——, methyl ester.......... 
——,, octyl ester............ 
——, propyl ester.......... 
—_, 3-bromo-........ 
——,, 5-bromo-........ 
——,—, ethylester....... 
——,, 3-chloro-........ 
——,, 5-chloro-........ 
——, 5-methyl-....... 
——, ——, methy] ester..... 


——,, 5-nitro-......... 
——.,, tetrahydro- 





3-methyl-1,2-benzenediol*; 
isohomopyrocatechol; 2, 
3-dihydroxytoluene 

See 4-Homopyrocatechol. 

See Benzoic acid, 2,3-dihydrory 

See Benzoic acid, 2,3-dihydrory 

5,10-dipyrrolo[1,2-a,1,2- 
d)-pyrazinedione 

See Hydrazine, 1-acetyl-2-phen 

1,2,3-benzenetriol*; ttri- 
hydroxybenzene 


See Phenol, 2,3-dimethory-. 
See Phenol, 2,6-dimethory-. 
See Pyrocatechol, 3-methory-. 
See Resorcinol, 2-methory-. 


See Benzene, 1,2,3-trimethory-|*. 


See Gallacetophenone. 
See Benzophenone, 2,3,4-trihyd 
3,4,5-trihydroxytoluene. ..... 
acid. See Benzoic acid, 2,3,4-tr 
See Gallein. 
1,2,4,5-benzenetetracar- 
boxylic acid* 


See 2-Furoic acid. 

n-amyl] furoate; pentyl 2- 
furancarboxylate 

n-butyl furoate...........-. 


sec-butyl furoate............ 


ethyl pyromucate; ethyl 
furoate 


See Furfuryl alcohol, 2-furoate. 
n-heptyl furoate............ 


n-hexyl furoate............. 


isoamyl furoate............. 
methyl furoate............. 
n-propyl furoate............ 
3-bromofuroic acid.......... 


3-chloro-2-furancarboxylic 
acid*; 3-chlorofuroic acid 
5-chloro-2-furancarboxylic 
acid*; 5-chlorofuroic acid 














Formula 


CH3CeHs(OH)>.. . - 


“CaHsN(CO)2NCe- 
Hs 


yl-. 


CeH3(OH)s...... 


CsH3(OOCCHs)s. . 


* 


rory-. 
CH3CsH2(0H).. . . 
thydrozy-. 


CsH2(COOH)s. . . . 


CsH30-COOCsHi 

CsH30-COOC«Hp. . 
CsHs0COOCHs... 
CsH30-COOC2Hs. . 


CsH30COOC7Hus. . 
CsH30COOCeHiz. . 
CsH30-COOC;Hi 
CsH30CO2CHs. .. . 
CsH30COOCsH 1. . 
CsH30COOC3Hz.. . 
CsH2BrO-COOH... 
BrCsH20-COOH. . 
ga epee 
CH.C10-COOK.... 
CsH2Cl0-COOH.. . 
CH3CsH20-COOH 
CH3CsH20-COO- 
CHs3 


NO2CsH20-COOH 
CsH70-COOH..... 


Mol. 
Wt. 


124.13 


186.16 


126.11 


252 .22 


140.13 


254.15 


182.21 
168.19 
168.19 
140.13 


210.27 
196.24 
182.21 
126.11 
224.29 
154.16 
190.99 
190.99 
219.04 
146.53 
146.53 
126.11 
140.13 


157.08 
116.11 
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Cee Bl tats | ocldegs | | Baling) | oT I al of 
Ee | Ek | eintses) Doin) Weter.| Atesbol || Ether, ote: 
iosoe pacatefabz.<5.0) bec die ccs 68 (47) 241 s. s. s. eth., chl., bz. 

7540 
7541 
7542 
7543 yel:monod. |! /5¢.0>.. 269 subl. : y.sl.s. | v. sl. s. eth.;s. 
ae leaf. ac. a. 
7545 need. or leaf .. 1.453— 1334 309 62.55 | 10075 83.3% eth.; sl. 
(293 d.) a chL, 
7546 ; 
7547 
7548 
7549 
7550 | wh. cr. powd..| ......... 16575 S| Re eeeaee ce We. We SL eee te s. dil. alk. 
s. 
7551 
7552 
7553 
#0548 | meeds£ br. oN. 5.02.<=5 129 5 8 At eee SS ieee erie hoe ee ee 
7555 
7556 | 
Dooeeic tab. eee. (26400 Me eeod 1.4216 | v.s sl. s. eth 
(+2H20) (269-71) 
We 
7558 
7559 coltliq:. 22 fOgs07 | teen ec cas 95-71 i: ccd pl abla, tae: eee 
7560 colthiqn >... 3c SO5SS «1 eee pre i. oO 2 eth. 
83 
7561 Col ligne eee £0465 [hee cece. 67-91 i. ) « eth. 
7562 wh, or. leaf, 1.0974; | 34 (30-3) | 1957 i: 2 s. eth. 
; 1.177474 

7563 ae 
7564 eo digas; =e2 1 -0005—- tte eelces 116-71 L SPT Voer rsa. bbe? 
7565 | col. lig........ Ta eer 105-71 i yt Taees aes 
AODGEE | COLA ae wre | tee he certo: [lee 135-75 ay 
EL liq. po ae Bec eas 181 a i. (sl. s.)] © 

Col Nas. j..o-. - 9885 = 126- . Ss. 
7569 | col. liqg........ 1.075 ee 211 i. (sl. s.)] s. 
7570 +| wh. need. f.w.| ...2..... 127-9 ---}-::1025k Peels 
7571 | whwleaf. f. w..]°.) 0-222 -. ABB) the | 5 eh 8. A, vy. sl. s.| s. 

c. 
(EVCAMMY be cee be 1.52820 17 235787... i. s. s. eth. 
FEVER || Carat geeeae | ie Ae 148859." es ee = i. Bie- lho eaes eee 
7574 whi leaieerir ee on 2 s43. be ee a Se Ee 0.370 Bd RS oe, sete 
ieee ipl or need: ~ |) ..J...22. fO8= 0S Shs ees v.s.h. | v.s y. s. eth. 
: . We 

Bole! WCOlsG:teosc | eine se [eee a RMS inert rs s. eth. 
Rosa Wh. GEL. Wen AP. hee 185.0-5.5 | subl. Soh: = s. eth. 
7578 Le Bee RRB 1.1933 21 PESTER ees ee Bon nese 





For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
7579 Pyromucyl1 chloride. See Furoyl chloride. 
7580 1,4-Pyrone............ 4-oxo-1,4-pyran; a-pyrone...| OCH:CH- 96.08 
(ete 
COCH:CH 
ae erty 
7581 , 5-hydroxy-2-hyd|roxymethyl-. See Kojic acild. 
7582 Pyroracemic acid. See Pyruvic acid. 
7583 Pyrotartaric acid...... methylbutanedioic acid*; COOHCH:CH- 132.11 
methylsuccinic acid (CHs)COOH 
7584 ——,, a-hydroxy-. See Citramalic acid. 
7585 Pyrotritaric acid...... 2,5-dimethyl-3-furancar- (CH3)2C4HO- 140.13 
boxylie acid; uvic acid; COOH 
uvinic acid 
7587 Pyrrocoline, octahydro|-. See Piperolidine. 
7588 Pyrro[ahijdiazole. See 1,2,4-Triazole. 
7689), | (Pyrrole sere ee. hook AZOLE MR IGE cei cake NHCH:CH- 67.09 
ee Pre Aer 
CH:CH 
ea 
7590 | ——, l-acetyl-........ N-acetylpyrrole............. CHsCONCsHg....| 109.12 
7591 ——,, dihydro-*. See Pyrroline*. 
7592 .-| —-—,.2;4-dimethyle..c |) on ticod. ees dedhetcasee NHC(CHs3):CHC- | 95.14 
abe e eee 
(CH3):CH 
mas sae 
26935 | ———,, 2,5-dimethyl=.-5 || Gian scciedaoteeins spss onk NHC(CHs) :CH- 95.14 
ee oe ee 
CH:C(CHs) 
bere! 
7594 | ——, l-ethyl-......... N-ethylpyrrole............. CoHsNCaHs...... 95.14 
7595 | ——, 1-methyl-....... N-methylpyrrole...,........ N(CH3)CH:CH- 81.11 
[ua eR EE 
CH:CH 
SEH) 
7596 | ——, 2-methyl-....... a-methylpyrrole............ NCH(CHs) :CH- 81.11 
aa 
CH:CH 
eel 
7597 | ——, 3-methyl-....... B-methylpyrrole............ NCH:CH(CHs)- 81.11 
fa Beas ae 
CH:CH 
Ey 
7598 | ——, 1-propyl-........ N-n-propylpyrrole.......... CECH 109.17 
4 
7599 , tetrahydro-*. See Pyrrolidine*. 
7600 , tetrahydro-2-oxo|-. See 2-Pyrrolidone. 
7601 | ——, 2,3,4,5-tetra- LOGOL vsti neers eres skin tar Cal aNEa eee 570.74 
iodo-* 
7602 d-Pysyolecarhoxylie Bo RA OLR CCI Oat So CsHiN-COOH....} 111.10 
ac 
7603 | Pyrrolidine*.......... tetrahydropyrrole; tetra- NHCH2CH2CH:2C-| 71.12 
methylenimine L-——_____i 
Ha 
7604 | ——, 2-keto-. See 2-Pyrrolidone. 
7606 | ——, 1-methyl-....... N-methylpyrrolidine........ CHsNCiHs....... 85.15 
7605M| ——, 2-oxo-. See 2-Pyrrolidone. 
7606 | 2- -Pyrrolidinecarboxylic acid*. See Proline. 
7607 | 2,5-Pyrrolidinedione. See Succinimide. 
7608 2-Pyrrolidone......... 2-oxopyrrolidine; a-pyr- NHCOCH:CH:C- 85.10 
rolidone Ly 
Hz 


tt 
*Name approved by the International Union of Chemistry. 
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Crystalline Solubility in grams per 100 ml of 
form, color Density Melting Boiling gti eS aaa! darted 


No. | and index of g/ml point, °C | point, °C Water | Alcohol | © Ether, ete. 








refraction 
7579 
7580 | pr.,.1.52884-8, | 1.1904-5 32.5 217.7 Vee b Es || GL v. s. eth. 
7581 
7582 
7583 tricl., 1.410 111 d. 66.720 | 71 s. eth.; 11019 
1.4302515.8 me. al. 
7584 
7585 || col. need. f..w.] ..20...5. 135 (136-7)} subl. 0.2510 | v.s. v. s. eth. 
7587 
7588 os 
7589 | col. lig., 1.5035} 0.948—; | ......... 131 i. v.8. v. s. eth; s. 
ar bz., dil. a.; i. 
(0.9669) dil. alk. 
HAD || UCR egbocododa ence dence a maconnaoce 181-2 STDs ernie d. HCl 
7591 vy 
7592 pe bl. fluores. 0.927—— eae fe 165743 (171)} sl. s. v.3. v.s. eth.;s. bz. 
iq. 
7593 Cyl, AUB. ol) BEBE NaS caeancs 165 (169) | v.sl.s.} s. s. eth. 
MOOR || cetlectetrersisroaers OSBSte OH eee 130-1 i C) co eth. 
7595 col. liq., O89203 10S eee ees 114-5748 1s, °° co eth. 
1.488816 
7596 Liqhhiss. ance OS 945i 510 he ee eee ne 148 rt ) © eth. 
DD Td Ld Prclessisocistoerale eeiveisrsrecocn | ctaleteee seen NC edt Mn Leper aoe feyen| | Sl sudil..a, 
VE || Alte, ae Sea eacoedacem [vaporize sae 145 5-625. |) wccs0e Feo Hetng lnsrosmin at «epee 
7599 
7600 
ZGOl™ \lPyels need. 1.) NP nis:ae.cfe.01e'« Ge 150 a i tects eyes (OF 5815 50 eth.; s. bz., 
dil. al. 90% chl. 
ROG2eNP MONE Dre seller sise cece 191.5 d. d. 208.5 8. 8. s. eth. 
7603 | col. lig........ 0.87119; Josten ex are, ||| 88.0 c) c) eo eth. 
0.852022 
7604 
BOB 4 |b Liqts ctetescreestes stil | wis gisis'e. + <i Snysicxeiene(emss |) CLO 8. ssifestian 
7605M 
7606 
7007 
GOS: Wor baers ate cleze e's 1.116% 24.6 245 Vv. 8. v.39. v. s. eth. 
(250.8) 





For explanations and abbreviations see beginning of table. 
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No. 


7609 
7610 
7611 
7612 


7613 


7614 
7615 
7616 
7617 
7618 
7619 


7620 
7620M 


7621 
7622 
7623 
7624 
7625 
7626 


7627 
7628 
7629 
7630 


7631 


7632 


7633 


7634 
7635 


7636 


7637 





























Mol. 
Name Synonyms Formula Wt. 
Pyrroline®) 5--.4 oe dihydropyrrole*............ CuB Nn ance 69.10 
Pyrrolylene. See 1,3-Butadiene*. 
a-Pyrromonazole. See Pyrazole. 
Pyruvaldehyde, aldoxime| 2-oxopropanal 1-oxime*; CH3COCH:NOH..| 87.08 
isonitrosoacetone 
Pyruviciacid i... 22 2-oxopropanoic acid*; a- CH3:COCOOH....| 88.06 
ketopropionic acid ; pyro- 
racemic acid; acetyl- 
formic acid 
—, ethyl ester............ ethyl pyruvate............. CHsCOCOOC2Hs..| 116.11 
——, methyl] ester.......... methyl 2-oxopropanoate*; CH3COCOOCHs. .| 102.09 
methyl pyruvate 
Pyruvonitrile......... 2-oxopropanenitrile*; CHsCOCN....... 69.06 
acetyl cyanide 
Quercetin =. ayes se 3,3’,4’,5,7-pentahydroxy- CusHieO7:-....-2 = 302.23 
flavone; meletin; sophoretin 
d-Quercitol fue. 3. cyclohexanepentol* (one CeH7(OH)s5....... 164.16 
form) ; d-quercite 
Quercitrin sate g idl) eet ee aan ee CoHOu.......- 448.37 
Quinacetophenone. See Acetophenone, 2,5-dihydroxr 
Quinaldic acid (anh.)... 2-quinolinecarboxylic acid*.. “CsHeNCOOH eee 173.16 
——,, 4-hydroxy-. See Kynurenic acid. 
Quinaldine........... 2-methylquinoline........... CHsCsHeN....... 143.18 
——, hydroxy-. See Quinolinol, 2-methyl-. 
,» methyl-. See Quinoline, dimethyl-. 
Quinalgen. See Analgen. 
Quinalizarin.......... 1,2,5,8-tetrahydroxyanthra- |(HO)2CsH2(CO)> 272.20 
quinone; alizarin bordeaux CsH2(OH)2 
Oninamine 2. c eel 55. cee eee ee CigHosN20e....... 312.40 
p-Quinanisole. See Quinoline, 6-methozy-. 
Quinazine. See Quinozaline. 
Quinazoline.......... benzo[a]pyrimidine; 1,3- CeHsN:CHN:CH | 130.14 
benzodiazine; phenmiazine —---- ———_ 
——,, 3,4-dihydro-3- orexin; phenzoline: cedra- CeH4N:CHN- 208.25 
phenyl- rine L———___. 
(CeHs)CH2 
nab hemes) 
Quinhydrone......... benzoquinhydrone.......... CeHs02-CeHs(OH)2| 218.20 
Quinic acid......... ..| 1,2,4,5-tetrahydroxycyclo- (HO)sCeH7COOH | 192.17 
exanecarboxylic acid* 
Ouinicine yer... t.--|pchoe ek eee CooH2sNo2O2......- 324.41 
—=———  OXAALO Deen ecc ens: | cee ter CO Eee (CooH24N202)2-H2- | 901.00 
C204-9H20 
Quinidine~. 73.5 .<. 4... conquining ere. +) 4.2 CxoH24N202:23H20 | 369.45 
==; bisuliate: Foc. come So see ses eee eds nee CooH24N202-He 494 55 
$04-4H20 


*Name approved by the International Union of Chemistry. 
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pone May “rae ee Solubility in grams per 100 ml of 
orm, msi felting oiling 
No. and eet e/ml point, “C | point, °C Water | Alcohol Ether, ete. 
7609 Ligeepethe«c? 0.90 | wees 90 Sse lie © eth. 
6 
7611 
7612 | leaf. f. eth....| 1.07497. 69 subl. VosBey dimseesivrs vy. s. eth.;v. sJ- 
s. pet. eth. 
7613) 7 | colifliqess{yoaed 1.267 13.6 165 sl.d. | eo © eth. 
7614 | col. lig........ 1060. WhcwesGen. 144; 5517 | sls. | © © eth, 
T7615 |\ccol. Nig: aioe: PRI549. 8 ee eke 137 sl. s. C) « eth. 
COLGMMETROMD:Gei..5)2/c02]| Geackicsiess Ill astses ee ees 93 ds, = ll eieests s. eth. 
6LG | eyels Need: 6 si20|| oc.ceiseccis anh. 310 d.| subl. 0.35 0.48 v. aL s. eth.; s. 
alk. 
7618 | col. monocl....| 1.58515 234 d. 10 c. sl. s. i. eth. 
7619 yeluncedsori tla ase ccs 250-2) 185s) Coase 0.0420, | 25.67 | 0.8eth.;s. alk. 
leaf. (168 d.) 0.69100 sol., amyl. al., 
ac. a. 
7620 
7620M zeae PR ace Ge | onpesesse sl. . (os [Rireaottons vy. s. h. bz. 
2H.0. f. w.; is. hi 
anh., cr. f. 
bz. 
7621 
chee coluliqztaaares 1S1013;0) 3i|\eareneens. 246-7 v.sl.s. | s. s. eth., chl. 
6 
7624 
7625 
7626 =| red shomb: th Seer >275 subl. i. y. sl. s. | v. sl. s. eth. 
need. 
pe Meed Mra aA ne kckaernss N72 ices ee: i. y.s.h. | s. h. eth. 
6 
7629 
4630, 5\tpl f..pet..eth.c!| 20.2. --- 48 243 v. Ss. Se s. eth. 
4631, Hehexspleniesnrs 1.2904 Q5 ie erm Ae ee cas Ml Gases Ss. s. eth. 
7632 | dk. grn. 1.4017 171 subl. s. h. Vv. 8. v. s. eth; s. 
rhomb. pr. ‘ Aue d. 
chl. 
7633 ool: monocl. 1.637 163 d. 409 s. y. sl. s. eth.; s- 
.W. ac. a. 
7634 MEL: Oblecrrcran weal] eee te esteea 6075 De iikcwensces siege 8. s. eth., chl. 
7635 pr. a oe Sad eaan 149 in) eet Gace craks s. h. Ss. s. chl. . 
need. f. a 
7636 pr. f. al., la] ooo Beers 17d) Sid-say | eae eels 0.0515 | 420 80%| 4.520 eth.; s. 
iD chl. 
+ chl. 
7637 ee ROPE Roce anos Inopereecet ps 12 y. sl. s. eth. 
need.; 
fluores. in 
sol., [a] 
184.17°p 3% 
sol. in chl. 











For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
7638 | Quinidine, hydrochloride | ...................-.....- CooH2sN202-HCl- | 378.89 
(d) H:0 
7639) | s——wsulfate: (@) tcc oc. Ae Se ee oe eee eee (CooH24N202)2-H> | 782.93 
04-220 
7640 Quinine: (aabydrous) sees ee eee ee CooHosN202...... . 324.41 
7641 Quinineihydrate): ea ee eer C2H24N202-3H20..} 378.46 
G642 se arsenate .. See Ree... << <,, cope Oe horses (CooH24N202)2 934.88 
H3AsOs-8H20 
(643) It za bisulfate ts meet er eaa|| ot. <. ce Reenter C2oH2sN202-H> 548.60 
80s-7H20 
(644 2) dihydrochlorideteperet Neer c.....4- co meene a eee CooH2sN202-2HCl..} 397.34 
7645 == LOTMAte Ree pee ct RENE ee oe i CooH2sN20o- 370.44 
HCOOH 
2646 idol == shy drobromide- Ayyetoal| soe ane ee ee aN 423.35 
2' 
W640 eee Ono) Sycrochloride | memee ee sae aoe ee ee C2oH2s02N2-HCl.. .| 360.88 
7648 a (mono) hydrochlondg ws... see ne eter eee C29H2s02Ne2-HCl- 396.91 
(hydrate) 2H20 
7649 | ——, iodosulfate........... herapathitess-s20. or arn. 4C2H2sN202-3H> [2463.50 
$O4-2HI-Is-6H20 
71650) ||f-—=wealicylatet.pe a. cr ein eee; Gt eee bet ee CooH2sN202-C7He- | 480.55 
O3-H20 
(ne SR aoe eee esl! See 22, Mae oe Oe (CooH2sN202)2+ 746.90 
H2SO4 
7652 — SUlate ny drate meme oll oni «csc nceee eee eee (CxoH2sN20o)2-H> | 782.93 
' S0.-2H20 
7653s lic pureasbydrochlorides-f..||\ ..< ..;.....4. 024k stato ne coe. CooH2s02N2-HCl- | 547.48 
CO(N He)2-HCI- 
5H20 
<604: > |= svaleratess eae ee eer eeen hs ccc end eee ee ee ee C2pH24N 202-CsHio- | 444.56 
os Ha 
7655 Quinizarin 74. eee 1,4-dihydroxyanthraquinone CofCO) 2CeH> 240.20 
7656 | Quinol. See Hydroquinone. ; 
7657 | Quinoline............ benzo[b]pyridine; 1-ben- CsHsN:CHCH:CH)| 129.15 
zazine UL ______ 
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Crystalline ? 2 PS. Solubility in grams per 100 ml of 
i form, color Density Melting Boiling 
Baw |jand imdexict's) g/ml | pointer} point, "C | Water [’Alechol | Ether, ete. 

7638 | asbestos-like | ......... anh. aeleniad Whe ldigeney i. 1.610 Ve y. sl. s. eth.; v. 
pr., [a] 258-9 d. s. chl. 
2.212- 
2.562°D 
97% al. 

7639 MOD MOERSNCEG sie wl) eicrer cicie ee: Illich -takeovaye ||| etunerslsiere ots 15 12 v.sl.s. eth.; s. 
sol. fluores. chl. 
bh, [a@]-+- 
184.17°p 
3% sol. in 
chl. 

7640 | Jamor. powd.....\ 2+. 2.-.-- D748 Al ercravcitntecteke 0.0571 | 166 22.2 eth. 

7641 figkcys Ort, Piedlie isthe. BU pes. owdlke er 064 154 73.8 eth.; s. 
micro. cr. chl., bz., CS2, 
powd. efflor., oils, glyc. 
1.620, 1.625, 

1.630; fa] 
145.25 

EA SMR ERAGE! eae sees occu | uate ation items aia st hog Eaeter al! sererees ba. Se 

7643 SM OLbHO= ety Met eset = {OG by I Re Ress 11.1 5.36 0.056 eth.; s. 
thomb. need. ehl. 
efflor. 

GEAABT wh, pow cOrsp Peteee ccs || ote yess .. 166.6 | 10.3 vy. sl. s. eth.; sl. 
need. s. chl. 

G5 en wcrpowde Ast se.d. «ese 1:09 peunthlonl|ieegerletixe <). 3 Ss. v. sl. s. eth.; s. 

chl. 

764601) ‘silky efflors ees. i... 15 2=200)yo0\| epee 1 225) 149.2 | 6.25 eth; s. 
need, chl. 

7687200) silky effilor, \ iP 2,....... 158-60 259 d. 5.62 16675 0.4275 eth.; s. 
need., [a] C82, bz., oils, 
144.987 glyc., NHsOH, 

KOH sol., a. 

7648 silky eflor): Matha iets... 156=90' ables etosk. «.- 5.55 166 0.415 eth.; s. 
need. [a] chl., glyc. 
144.93 °15 

D 

GLO MM IADCULCTIAEMM © IE Rh) vernal f-xteiecosnreeis et hatmacrame as d. ORI 2NCA Ne aa aenison sisters 
dichroic cr. s. h. 
or olive grn. 
powd. 

765004) col. need4aite Ast oes. TSBid.; 2) Ales eet 1.3 8.8 0.88 eth.; s. 

chl., glyc. 

765104) silky efflotiie 12.2... MM GeRE | soags mene 0.1425 | 1.1625 | sl. s. eth.; s. 
need. CS:, bz., oils, 

glyc., KOH 
sol., NH4OH, 
a.;sl.s. chl. 

7652 = isilkypcrOr?. A): enced ve DOB: Seee Nilcmecr ort 0.139 1.16 sl. s. eth., chl.; 
need., efflor. s. glyc. 

7653 WADE NOPS AMEN, te wren 105 cw eee | Creer ate VAL tS MOIIA | eee. eee 
powd. 

FG 52 Pal| (Clay POW Geer Aenea ORs brecck is GOT pga hd Watered 0.8 50 7 eth. 

Zoooi | redsneed. tcalial ack. ce 194-5 Rokk |) sneaks s. s. eth., bz., 

KOH, H2SO4 

7656 as 

7657 | col. liq., 1.095— -19.5 237.7 6 cc) c eth., CS2 
1.6245024-9 ‘ 








Deanne ee EETEnIEnnnnnnenn Smee 


For explanations and abbreviations see beginning of table. 
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7659 
7660 
7661 


7662 
7663 


7664 


7665 


7666 
7667 


7668 
7670 


7671 
7672 
7673 
7674 
7675 
7676 
7677 


7678 
7679 


7680 
7681 


7682 
7683 
7684 


7685 
7686 


7687 
7688 


7689 
7690 


7691 

















163.60 


163.60 
163.60 


139.24 


198.05 


198.05 
198.05 


198.05 
157.21 


157.21 
157.21 
157.21 
157.21 
157.21 
159.18 


143.18 


143.18 
143.18 
143.18 


174.15 
174.15 


174.15 
174.15 


205.25 
205 .25 


205.25 


Name Synonyms Formula 
Quinoline, 2-amino- | a-quinolylamine............ NH2CoHeN....... 
——, 4-amino-........ y-quinolylamine............ NH2CoHeN....... 
——.,, 5-benzamido-8-e|thoxy-. See Analgen. 

——,, 2-chloro-*....... a-chloroquinoline........... CICoHeN 2 223 eee 
——, 3-chloro-*....... 8-chloroquinoline........... CICoH Ni) sae. rare 
——,, 4-chloro-*....... y-chloroquinoline........... pHEN «cc. 
==, decahydro=™*,, 5.55). sce cess sescveden ba csawh Cob Napatecteee 
—— 2 3-dichloro=*h epic ac steer eee dene CoHsCleN........ 
———— 7D 8-dichloro=*s manana. eee eee eee CoHsChN........ 
===) 6;8-dichloro=* iio cinccacecnmoea ates eaenewns CoHsChN........ 
Sa) TES=dichloro=F Wh coc desac-crase utah ee sawakek CoHsCloN........ 
——,, 2,3-dimethyl-....| 3-methylquinaldine......... (CH3)2CoHsN..... 
——,, 2,4-dimethyl-....| 4-methylquinaldine......... (CH3)2CoHsN..... 
——,, 2,6-dimethyl....| p-toluquinaldine; 6-methyl- | (CHs)2CoHsN..... 
quinaldine 
= Ce Ob NAD aol) caahanoacoucccasuaadosnans (CH3)2CoHsN..... 
= eeu bre e ll oa ceccseucdaccoeceauesuss: (CH3)2CoHsN..... 
——., 6,8-dimethyl-....| 8-cytisolidine.............. (CHs)2CoHsN..... 
——,, 2-homopiperonyl|-4-methoxy-. See Cusparin|e. 
——,, 6-methoxy-...... p-quinanisole; methyl 6- CoHsN-OCH3..... 
quinoly] ether 
——, 2?-methyl-. See Quinaldine. 
——, 3-methyl-....... B-methylquinoline.......... CHsCoHsN....... 
——, 4-methyl-. See Lepidine. 
—— 6-methyl-; .)5:.. Fi os )ks ce Bes cues beset CH3CoHeN....... 
sear amethy l= 35.75 SFr 3 cheats hee Ree CHsCoHeN....... 
Sa O-ENOCENY lant. fe me linen eee ee ea he ee CH3CoHsN....... 
——,, 1-methyl-1,2,3,4-|tetrahydro-. See Kairoline. 
a ENT CT Om ea cs chin ate ee ole NOoCoHeN..... : 
as =F CL Onn ere ee a ee NO2CoHsN 
——,, 7-nitro-*........ NO2CoHsN....... 
——,, 8-nitro-*........ NOsCoH6N....... 
aise eo DheMmy l= =, He es esxccgntnrene ibs wcaeek CeHsCoHsN...... 
OM PHOEN Vln wept! eine ishesie teres is tion CeHsCoHeN...... 
sre gies 1) lt WA Ciena 65 | Nee Es ee CeHsCoHeN...... 
el 23354> COCT A= men te oe ee so eee OgHiiNi as soe 


7692 


7693 
7694 


hydro-* 
——,, 1,2,3,4-tetrahydr 
——,, 2,3,4-trimethyl- 


o-6-methoxy-. See Thallin|e. 
Fists ave Se easter yas Means | CoHaN(CHs3)s. ... . 
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133.19 


171.23 


ORGANIC COMPOUNDS (Continued) 





7659 
7660 
7661 


7662 
7663 


7664 


7665 


7666 
7667 


7668 
7670 


7671 
. 1672 
7673 
7674 
7675 
7676 
7677 


7678 
7679 


7680 
7681 


7682 
7683 
7684 


7685 
7686 


7687 
7688 


7689 
7690 


7691 
7692 


7693 
7694 


Crystalline 

form, color Density 
and index of g/ml 

refraction 
leafiphibweatccn| Meer cte sae 
moedimeers eh ER! os cse 
(+1H20) 

f. w. 
need. f. dil. al.| 1.27517 
RY Pes cht oo lactate 
eres ei ts 1.251 
(cis) col. liq. ..] 0.9426" 


(trans) wh. cr. 
er fads ali: 


sh. need. f. al.. 
need. f. eth. 

or al. 
Meed Severin: s 
yel. need. or 
leaf. 


diq’esk sees Gta 
trim. f. eth.... 


1.06654 
lig 52M 1.665°; 
1.15420 


col. liq. or er., | 1.074 


1.60695?5-5 

1.066 
1.072 
1.073 


need. f. al..... 


trim. f. eth. 
or al. 
thk. fluores. oil. 
col.-yel. cr., 
1.5933175-9 








Melting Boiling 
point, °C | point, °C Water 
129M ess milseestetes v. sl. s 
c., 8. h 
anh. 154; | —H20, 100 | s 
+1H:20, 
69-70 
37-8 266-7 (276)| i. 
Aric 255745 Soe. 
34 26144) | SES. 
40 205-6 sl. s 
(83-3 . 516) 
48 203785 s. h. 
104-5 99 Bh oe Aesee ic 
peo. | lacie en saa ron bor 
104-5 Volatoee | (Mrmr 
>100 
85.75) Oe a Al covets 
08-9 261 (247) sl. s 
et ee 264 v.sl.s 
60 266-7 sl. s. h 
(259-61) | 
73-4 (65) | 290787 1s 
4-5 265736 sl. s 
do eeaboete 269 sl. s. 
<-18 TS GSomen gd LE Le 28 
14 250 He 
10-4 255 “a e s 
L 
<-20 252.5 B - s 
i. 
hen cement 247 3-8 371) v. sl. s 
(i.) 
72 subl. sl. s. h. 
150 subl. v. sl. s. 
¢., 8. h. 
135 ee | Meters al treo: 
SO A aeesene y. sl. s 
c. 
86 363 sl. s. 
111 26077 v.sl.s 
pS CATD 283187 BPS eh 
20 251 y.sl.s 
ca. 65 7k ea alma etree ok 





Alcohol 


.| V.S. 





Solubility in grams per 100 ml of 


Ether, etc. 


v. s. eth.; s. 
chl.; sl. s. bz., 
Igr 


v.3. chl.; sl. s. 
Igr., CS2 


s. eth., bz., Igr. 


v. s. eth. 


s. eth., bz.; sl. 
s. lgr. 

s. eth. 

s. eth. 


s. eth. 
. eth., Igr. 


wn 


y. s. eth. 
s. eth. 
s. eth. 
s. eth. 
s. eth. 


s. eth. 
s. eth. 
s. eth. 


s. bz. 

y. sl. s. eth.; v. 
8. bz. Slaus 
lgr. 

vy. s. eth. 

s. eth., bz. 


v. s. eth. 
s. eth. 


s. eth., bz. 
o eth. 





For explanations and abbreviations see beginning of table. 
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No. 





7695 
7696 
7697 
7698 


7698H. 
7698K 


7698M 
7698P 
7698R 
7698T 
7698V 
7699 
7700 
7701 
7702 
7703 





























Mol. 
Name Synonyms Formula Wt. 
Quinoline, 2,4,5-tri- | 20.0.0... c eee e eee eens CoHsN(CHs)s..... 171.23 
methyl- 
——.,, 2,5,7-trimethyl- | tetracoline................. CoHsN(CHs)s..... 171.23 
-——., 2,0, =strimethyl=) jinn eens eens been CoH4N(CHsa)3..... 171.23 
———, 2,6,8-trimethyl=! ||)... oa. csrodlethbhaes tecscee CoHsN(CHsa)s...-. 171.23 
2-Quinolinecarboxylic |acid*. See Quinaldic acid 
3-Quinolinecarboxylic | .......................... CoHsNCOOH..... 173.16 
acid* 
4-Quinolinecarboxylic |acid*. See Cinchoninic acid 
5-Quinolinecarboxylic | .........................- CsHsNCOOH..... 173.16 
acid* 
6- eH eoreceDOxy lig ISS Ue sia sion esiiceee ec CoHsNCOOH..... 173.16 
acid* 
7-Quinolinecarboxylic | .......................... CoHsNCOOH..... 173.16 
acid* 
8-Quinolinecarboxylic | .......................... CoHsNCOOH..... 173.16 
id* 
Quinolinic acid....... 2.6 Dypamedicngbexy io CsH3sN(COOH):...| 167.12 
aci 
2-Quinolinol. See Carbostyril. 
4-Quinolinol.......... ey@ilbiabiG gn Goce cae bebe ae HOCsHe6N-3H20...| 199.20 
——, 2?-methyl-....... 4-hydroxyquinaldine........ CioHoNO......... 159.18 
5=Quinolinol 2. io. soc Woe aneveshe vel ancsands cee HOCoHGN........ 145.15 
G-Quinolinolsiysa5.3.. $5) brewer lene estadeasne ee HOCsHeN........ 145.15 
——, 2-methyl-....... 6-hydroxyquinaldine........ CiHoNO......... 159.18 
7-Quinolinol: asconegale oecnachiseo. seen aeOna HO@sHeN sae 145.15 
methyl-....... 7-hydroxyquinaldine........ CioHsNO WE... sa: 159.18 
S-Quinolinol- 0.5 55-catiteoienialbeenin cs none rene HOCsH6N........ 145.15 
——, 2-methyl-....... 8-hydroxyquinaldine........ CiHoNO......... 159.18 
2(1)-Quinolone. See Carbostyril. 
——,, 3,4-dihydro-. See Hydrocarbostyril. 
a-Quinolylamine. See Quinoline, 2-amino-. 
y-Quinolylamine. See Quinoline, 4-amino-. 
Quinone (para or ordi- p-benzoquinone: 1,4-cyclo- O;@sHa:0\. gece 108.09 
nary hexadienedione* 
——, bischloroimide........ P-perzeauinons bischloro- CeHa(:NCl)2...... 175.02 
imide 
—,, chloroimide........... pbersodvinoue monochloro- | O:CeHa:NCl...... 141.56 
imide 
==, GioxiMie s\0.05, 6). aceon > p-benzoquinone dioxime..... CeHa(:NOH)e..... 138.12 
——, monoxime. See Phenol, p-nitroso-. 
——.,, 2,6-dichloro- 2,6-dichloro-p-benzoquinone..}| CsH2Cl2O2........ 176.99 
——., 2,5-dichloro-3,6-|dihydroxy-. See Chloranilic \acid. 
——.,, 2,5- -dihydroxy-. .-| 2,5-dihydroxy-p-benzoqui- CeH202(OH)s..... 140.09 
none 
——., 2,5-dihydroxy-3,6|-dinitro-.See Nitranilic acid]. 
——,, 2,3-dimethyl-. See o-Xyloquinone. 
——.,, 2,5-dimethyl-. See Phlorone. 


——, 2,6-dimethyl-. 
—, 2-methyl-. 


See m-X yloquinone. 
See Toluquinone. 
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Crystalline 
form, color Density Melting 
No. and index of g/ml point, °C 
refraction 
2695 || need. f. wWidde ike csces 63-4 
7696 DUP neke | ctiard wea 43 
260 Zan | emonioclee ern Weer eos .6-<0.'l geass 
7698 MonOCDE | Ath fos... 46 
i Pioler: 
7698 H 
7698)Ki| tab, f: dilvals | .0...... 275 sl. d. 
7698M 
F69SPa ners by. SubE... ....| jameson se 338-40 
7698R | pr. by subl....] ......... 290-1 
76980) need. £:.W:') )//iit.c.... 248 5-50 
or al. 
7698V | need. f.w.....] ......... 186-7.5 
(699% |) snonocl. pre... | Was. e. oo 190 d.(195) 
7700 
WOtalicol-monoel. |). 2 442.2 3H.0, 52; 
need. f. w. -H:20, 110 
anh. 201 
AOE: AM is So. Remneaol | aoe. enere 231 
iOomelapr or leaf.) \\wanevgese <= 224 
f.al, 
OLA Be DEske al pera eRe f 5<« <0) 2 193 
7705 213 
7706 235-8 d 
7707 232-4 
7708 76 (73-4) 
7709 74 
7710 
7711 
7712 
7713 4 
7714 | yel. monocl. 1.318— 115.7 
pr. f. w. é 
TUL || qMeedsit Wi scccs'| Gasceatter 124d. 
Tie \aveleensfoler.... || oo .cdse<.<4 84.7-5.0 
TAT \colxorgyel.. || a...-¢020078 240 d. 
need. 
7718 
Tior"| yel’rhomb.s= || 1.224.035. 121 
pr. f. lgr. 
or bz. 
7720 
Tate || dks yelsmeeds, || Mike cas. le nee << 
f. et. al. 
7722 
7723 
7724 
7725 
7726 











Boiling 
point, °C 


subl. 


subl. 
subl. 
subl. 


; | >300 d. 


subl. 


360 


subl.<120 


subl. 
215-220 d. 











Solubility in grams per 100 ml of 





Water | Alcohol | Ether, etc. 
Bi, , = cilpaee et ee: oe eS 
v.s v.s y. s. eth 

lc. Viste) vealeri 1am 

sll,i8; (0; 5] [Seury bem besser spc tae 
s. h. 

v. sl.s. | v.sl.s. | i. eth., bz., 


CSo;s.min.a., 
alk. 


v.sl.s. | s. bh. s. min. a., alk. 








v. sl. s.| s. i. eth. 
C. 
s. bh. s. h. s. min. a., alk. 
0.555 | sl. s. vy. sl. s. eth. 
0.475 | s. sl. s. eth. 
1e., 8 y.sl.s. eth., bz. 
10h. 
sl. s. 8 sl. s. eth.; v. s. 


h. Na2COz; i. 


gr. 
vy. sl. s. eth.; s. 
alk. 


vy. sl.s. | s. s. eth. 

sl. s. v.s s. alk. 

i s. h s. eth. 

y.sl.s.| v.s sl. s. eth.; s. 
dil. alk. 

sl. s. 8. s. eth., h. lgr., 
alk. 

sl.s. h. | s. h. s. eth.; v. s. bz. 

s. h. v.s.h. | v.s. eth., chl.; 
8. &: 

CBd Nall! Soe s. NH,OH 

sl. s. s. h. s. chl, 

v.sl.s. | s. v. sl. s. eth.; s. 


ac. a. 





For explanations and abbreviations see beginning of table. 
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| Mol. 
No. Name Synonyms Formula Wt. 

7727 Ouinone, nitro Ae pe ss Ss eee NO2C6H302.......} 153.09 

7728 , tetrachloro-. See Chloranil. 

7729 ——.,, tetrahydro-. See 1,4-Cyclohezanedione*. 

7730 ——, tetrahydroxy-....} .......... fs (HO)sCsO2......- 172.09 

7731 Ptrichlores F218 9) ee. oe tc MR ay es ChCsHO2. . 2255. 211.44 

Tiole ti OUinovic acid. 7s.cc Pee iee sce ee CsoHisOs......--- 528.71 

7733 Quinoxaline.......... benzopyrazine; 1,4-benzo- CeHsN:CHCH:N | 130.14 
diazine; quinazine ——— -- 

7734 Racemic acid. See dil-Tartaric acid. 

7735 | R acid. See 2-Naphthol-3,6-disulfonic \acid. 

7736 (Raflinuse 3.5.32. 1 ee wee eee eee CisH22016-5H20.. .| 594.52 

7737 Resacetophenone..... 2,4-dihydroxyacetophenone.. .| CHsCOCsH3(OH)» | 152.14 

7738 ——, 4-methy] ether. See Peonol. 

7739 Resodiacetophenone...| 4,6-diacetylresorcinol......_. ( cine 194.18 

2 

77404} Resorcinol. 92.00 see04- 1,3-benzenediol*; resorcin....}| CsH4(OH)2....-. 110.11 

7741 ——,, diethyl ether. See Benzene, 1,3-diethory-*. 

7742 | ——, diisoamy] ether. Benzene, 1,3-diisoamozy-. 

7743 | ——, dimethy] ether. See Benzene, 1,3-dimethory-*. 

7744 | ——, dipropyl ether. See Benzene, 1,3-dipropozy-*. 

7745 | ——, monoamy] ether. See Phenol, m-amozy-. 

7746 | ——, monobuty] ether. See Phenol, m-butory-. 

7747 | ——, monoethy] ether. See Phenol, m-ethozy-. 

7748 | ——, monomethy] ether. See Phenol, m-methozy-. 

7749 | ——, monopropy] ether. See Phenol, m-propory-. 

7750 | ——, 4-amyl-......... 1-n-amyl-2,4-dihydroxy- CHa2(CH2)4CeHs- | 180.24 
benzene (OH)2 

7751 ——.,, 4-benzoyl-. See Benzophenone, 2,4-dihydro|zy-. 

7752 | ——, 4-butyl-......... 1-n-butyl-2,4-dihydroxy- CH3(CH2)3CsH3- 166.21 
benzene (OH)2 

7753 | ——, 4-caproyl-. See Caprophenone, 2,4-dihydro|zy-. 

7754 , 4,6-diacetyl-. See Resodtacetophenone. 

7755 | ——, dihydro-. See 1,3-Cyclohezanedione*. 

7756 | ——, 2,4-dimethyl-....| 2,4-dimethyl-1,3-benzenedi- | (CHs)2CsH2(OH)2 | 138.16 
ol*; 2,4-dihydroxy-m-xylene 

7757 | ——, 2,5-dimethyl-....| 2,5-dimethyl-1,3-benzenedi- (CH3)2CeH2(OH)2 | 138.16 
ol*; p-xylorcinol; f-orcinol; 
2,6-dihydroxy-p-xylene; be- 
torcinol 

7758 | ——, 4,5-dimethyl-....| 4,5-dimethyl-1,3-benzenedi- | (CHz)2CsH2(OH)2 | 138.16 
ol*; 3,5-dihydroxy-o-xylene 

7759 | ——, 4,6-dimethyl-....| 4,6-dimethyl-1,3-benzenedi- | (CHs)2CsH»(OH)2 | 138.16 
ol*; m-xylorcinol; 4,6-di- 
hydroxy-m-xylene 

7760 | ——, 2,4-dinitro-...... 2,4-dinitro-1,3-benzenediol*; | (NO2)2CsH2(OH)2 | 200.11 
t-dinitroresorcin 

7761 | ——, dithio-.......... 1,3-benzenedithiol*; m-phen- | CeH«(SH)2....... 142.23 
ylene dimercaptan 

7762 | ——, 4-ethyl-......... 1,3-dihydroxy-4-ethylben- C2HsCeHa(OH)2...| 138.16 
zene 

7763 | ——, 4-hexyl-......... 1-n-hexyl-2,4-dihydroxyben- | CHz(CHz)sCsH3s- | 194.27 
zene; caprokol (OH)2 

7764 | ——, 4-isoamyl-....... 2,4-dihydroxy-1-isoamylben- 180.24 


zene 


*Name approved by the International Union of Chemistry. 
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(CHz)2CH(CH2)> 
CeH2(OH)2 





ORGANIC COMPOUNDS (Continued) 





Crystalline Solubility in grams 100 ml of 
form, color Density Melting Boiling eee 
No. and index of g/ml point, °C | point, °C Water | Aleohol Ether, ete. 











refraction 

SESE | VOL. eters [es ok 6c cand deve 20G eleneeea. = v.s. bh. | s. sl. s. eth. 

7728 

7729 

ree ION ke ee eee ( ey or ae s. h ¥.s sl. s. eth. 

7731 yeluleatst we-flo: 22% 168-9 subl i sl. s. vy. s. eth. 

Mie RWG: NOWGLEE: 2482 <55 [ce wntens- eee oo i sl. s. h. | i. eth.; s. chl., 
NH.OH 

7733 wh. cr., 1.1338 30.5 226 s S s. eth.; © bz: 

1.6231148-° 

7734 

7735 

7736 | need. f. w.....| 1.465° anh. 118-9} 130 d. 1 or y. sl. s. ogee s. me. 

qiste need; .......- ena el 14 Tedan ilk x98 3. iL Ss. s. eth. 

7738 

made WeWwh. need. .cc pees a << 5 180°" > fue i. sl. s. s. eth. 

7740 | col. rhomb. 1.2855 110 276.5 2299 24335 vy. s. eth; s. 

tab. f. w. (281.4) | glye., bz., 
or bz. | amyl. al. 

7741 | 

7742 | 

7743 

7744 

7745 | 

7746 

~ 7747 

7748 

7749 

ry | ice Ee eS | | ee Se 71.5-3.0 | 168-705 v. sls. } s. s. eth. 

7751 

TIDE) WCOlss Cacia he ec 47-8 196-200*% | v.sls.| s. s. eth: 

7753 

7754 

7755 

7756 | need. by subl..} ......... 140-50 j re et cd. S. v. Ss. y. s. eth, 

aot ieee to we) | cs flee 163 277-80 s. S s. eth 

or bz. 
WioSmmneed. ft. bes | coas5<ccc +1H:0, subl. & Vv. S. y.s. eth.; s. ace 
= (+1H.0) 115-7; a.; sl. s. ch, 
“4 anh. bz.; v. sl. s 
136-7 CS: 
ToS Wmonocl er, ff. 22 s.< ss 124.5-5 276-9 s: s s. eth. 
f. w., chl. subl. 
or bz. 

700) Apyel. leak oc... Hog... 2e5 147-8 subl.; exp. | sl. s. ¥.S. pee eth.; s 

7761 | col. shiny cr...| ......... 27 (25) 243-5 ik S s. eth., alk. 

Te A Se eee ee Me See 9s-9 1315 3. 3. s. eth. 

7763. 1 Colameed nn. La ace sous 68-70 178-80? 0.05 Vv. S y.s. eth., acet.: 
s. bz.; sl. s. 
pet. eth. 

7704. | Gol Sere eee pes eos. < 61-2.5 177-8¢ Vo ole oe s. eth. 





For explanations and abbreviations see beginning of table. 
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Name 


PHYSICAL CONSTANTS OF 


Synonyms 


Formula 


Mol. 
Wt. 


a | | 


7765 
7766 
7787 


7768 
7769 


7770 


7771 
7772 
7773 
7774 


7775 
7776 
7777 
7778 
2779 
7780 


7781 
7782 


7783 





Resorcinol, 4-isobutyl- 
——,, 4-isohexyl-...... 
——., 4-isopropyl-..... 


——, 2-methoxy-...... 
——,, 5-methoxy-...... 


——, 2-methyl-....... 


——, 4-methyl-....... 
——,, 5-methyl-....... 
——., 4-propionyl-. 

——.,, 4-propyl-........ 


——.,, 2-salicylyl-. 
——.,, 2,4,6-tribromo-.. 
——,, 2,4,6-trimethyl-. 
, 2,4,6-trinitro-. 
Resorcinolphthalein. 
B-Resorcylaldehyde... 





} ——., dimethyl ether. 


a-Resorcylic acid..... 


B-Resorcylic acid..... 


Rheadine............. 


Rheum emodin. 
Rhodanates. 





2,4-dihydroxy-1-isobutyl- 
benzene 

2,4-dihydroxy-1-isohexyl- 
benzene 

2,4-dihydroxy-1-isopropyl- 
benzene 

pyrogallol 2-methyl ether... .. 

phloroglucinol monomethyl 
ether 

2-methyl-1,3-benzenediol*; 
2,6-dihydroxytoluene 

Cresorcinol. 

See Orcinol. 

See Propiophenone, 2,4-dihydr 

2,4-dihydroxy-1-propyl- 
benzene 

See Benzophenone, 2,2’,6-trihy 

See Mesorcinol. 

See Styphnic acid. 

See Fluorescein. 

2,4-dihydroxybenzaldehyde; 
2,4-dihydroxybenzenecar- 
bonal* 

See Benzaldehyde, 2,4-dimethox 

3,5-dihydroxybenzoic acid; 
3,5-dihydroxybenzenecar- 
boxylic acid* 

2,4-dihydroxybenzoic acid; 
2,4-dihydroxybenzenecar- 
boxylic acid* 

2,6-dihydroxybenzoic acid; 
2,6-dihydroxybenzenecar- 
boxylic acid* 

7-isopropyl-1-methylphe- 
nanthrene 

1,2,3,4,5-hexanepentol*. ..... 
(one form) ; rhamnite 


THOCATING yemrayskie oer 


See Emodin. 

See under Thiocyanic acid. 

See Citronellal. 

3,7-dimethy1-6-octen-1-0l*(?) . 

See Rheadine. 

vitamin Bo; vitamin G; lac- 
toflavin; ovoflavin; hepato- 
flavin; 6,7-dimethyl-9-(1- 
p-ribityl)isoalloxazine 


12-hydroxy-9-octadecenoic 
acid* (one form); ricinol- 
ic acid 


*Name approved by the International Union of Chemistry. 
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(CHs)2CHCH> 
CsH3(OH)2 

(CH3)2CH(CH2)3- 
CsH3(OH)2 

(CH3)2CHCeH3- 
(OH 


) 
CHsOCsHs(OH)s. . 
CH30C¢H3(OH)>. . 


CH3Cc6H3(OH)z.. . . 


ory-. 

CH3(CH2)2CeHs- 
(OH)2 

drozy-. 
BrsCsH(OH)2..... 


(HO)2CsHsCHO. .. 


ye. 
(HO)2CeHsCOOH- 
13H20 


(HO)2CsHsCOOH- 
3H20 
(HO)2CsHsCOOH- 
Hels Oe 
CH3(CHOH).- 
CH:0H 
CeHw20s-H20..... 


CaHoiNOc....... 


CH3(CH2)sCHOH- 
CH2CH:CH- 


(CH:);COOH 


166.21 
194.27 
152.19 


140.13 
140.13 


124.13 


152.19 


346.83 


138.12 


298.46 


ORGANIC COMPOUNDS (Continued) 








Solubility in grams per 100 ml of 


Crystalline 
form, color Density Melting Boiling 
No. = g/ml point, °C | point, °C Water |Alohol 
UIG0e>| (COL. eee est re . o  e ci 63.5 166-86 sl. s 8. 
MOG. ECOL eres o.c\[) pais h aoecese= 70-1.5 182-36 y.sl.s. | s. 
MEGTOs| (eal eet tele os ose 105 265-81 sl. s s. 
ZC (eth ee | ere 85-7 fe Stee BR erie lcaeeen 
FIRS AN CLs Ol oy a Oe oe 78-81 21316 sl. s V.s 
ZTAOL NECOln Heed sak), WS hs sae 116-21 264 8. S 
7771 
7772 
7773 
Zrree mel. prof. bz...) cscs ooo. 107-8 172-4145 | s. 8. 
(82-3) 
7775 
zL1Oiy faCOL. need. FW) .. bh <..-..3% ATT ity cceras sl. s. v.8 
7777 
7778 
7779 
7780 | yel. need. f.w.| ......... 135 220-822 v.8 v.8 
7781 
CéS20) COL Pres. oe lies ae cee sn 232-3; 3 8. v.s 
anh. 237 
di8a, licol. needs” | Sas---: ca. 213 d. 0.267 | v.s 
f. eth. (226-7 d.) 
7784 | col. need. f.w.| ......... anh. {6G} teae eee. Vay beeen 
7785 leaf. f. al......] 1.1336 98.5 394 a 2.13 ¢., 
6978 
TSG * |btrick pres so. [ise fe Tee Ya Peel | oetesterge © v.8 Vv. s. 
7787 | col. monocl. 1.471 W260 7 Weaecrewriark 5738, sl. s. 
fi Wa 1-520; 10940 
1.531, 1.534 
Tif fo! Ved | CLLR Ler hal | mes Cie nnree YEUNG Banal ates sl.s sl. s 
7789 
7789M 
7790 
iOtee ECoLouly: liq... |lo-oa- Seanic. ff wa sictdes 1B ee Pe Ba cont laut 
7792 
7792M| fine or.-yel. | ......... 2V5-GO' dz ib cetaceans 0 .01277-5| 0 .04527.5 
need, 0.01949 
7792T [a], H20,-21-5° rea Pee. COsrdegre Nance sete Ss. sl. 8 
(-19.5°) dl -86-7 
Af OdE RDE: OF LAD: ee wih a22 oc 201 subi meresincn ae s. h. s. h. 
f. al. or w. 
7794 col. lig., or 0.94515 17 25015 i. °° 
cr. mass 


Ether, etc. 


s. eth. 
s. eth. 
s. eth. 


s. eth., bz. 


s. eth. 


s. eth. 


vy. s. eth.; sl. s. 
c. bz. 


v. s. eth. 

v. s. eth. 

s. alk. 

s. eth., bz., CS> 
vy. sl. s. eth.; sl. 


s. acet., chi. 
i. eth. 


sl. s. eth., chl.; 
i. bz. 





For explanations and abbreviations see beginning of table. 
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7801 
7802 


7803 


7804 
7805 


7806 


Ricinoleic acid, butyl 
ester 


——, glycerol esters. 


——,, isobutyl ester......... 


Rodinal. 


Rosaniline............ 


Rosolic acid. 


Rotenone............. 


Rufigallic acid........ 


Rufigallol. 


Rufiopin’).\. ere es eh 


Rutaecarpine......... 


Rutylidene. 


Sabadine............. 


Sabinane, 6-keto-. 


Sabinene............. 
p-Saccharic acid...... 


SAccHarin cictcisicieleistcle 


Saccharose. 
S acid. 


Safrole iit. 5 o1s'ss\i0 shes 


——,, 2,5-dimethoxy-. 


——, 5-methoxy-. 
Salazolon. 


Salicin Sarna cise oleisi0 


—., benzoyl-. 
Salicy] alcohol. 


Salicylaldehyde....... 


——,, glucoside. 
——, methy] ether. 


Salicylamide.......... 


——, N-phenyl-. 


Salicylanilide......... 


butyl ricinoleate; butyl 12- 
hydroxy-9-octadecenoate* 
(one form) 

See under Glycerol. 

isobuty] ricinoleate; 6-meth- 
ylpropyl 12-hydroxy-9-oc- 
tadecenoate* (one form) 

See Phenol, p-amino-. 

bis-p-aminophenyl-4-amino- 
m-tolylearbinol 

5,8-dihydro-8-imino-5-phen- 
ylbenzo[b] phenazine 


See Aurin. 


1,2,3,5,6,7-hexahydroxy- 
anthraquinone; rufigallol 

See Rufigallic acid. 

1,2,5,6-tetrahydroxyanthra- 
quinone 

1,5-anthracenediol*; 1,5- 
anthradiol 


See a-Thujone. 

1-isopropy|-4-methylenebi- 
cyclo[3,1,0Jhexane 

2,3,4 5-tetrahydroxyhex- 
anedioic acid * (one form) 

o-sulfobenzoic imide; ben- 
zoic sulfinide; glucide 


See Sucrose. 


H2NC7He(HaNCe- 
4)2COH 
HN: Cros: NCo- 


HANGS 


CosH206.....-+.- 


C14H202(OH)¢... . 


CysH4(OH)402. . . . 
HOC¢H2(CH)2Ce6- 
H30H 


CisHisN20....... 


COOH(CHOH),- 
COOH 

CcsH4SO2NHCO... 
(jee ee 


See 1-Naphthol-5-sulfonic acid,| 8-amino-. 


1-allyl-3,4-methylenedioxy- 
benzene; shikimole 


See A piole. 
See Myristicin. 
See Salipyrine. 


See Populin. 

See Saligenin. 

o-hydroxybenzaldehyde; 
salicylic aldehyde 

See l-Helicin. 

See Benzaldehyde, o-methory-. 

o-hydroxybenzamide; sali- 
cylic amide 

See Salicylanilide. 


N-phenylsalicylamide....... 


CH2(02)CeHsCHz- 
CH:CHz 


CeH110s0C6Ha- 


CH20H 


HOCcHsCHO..... 


HOCsHiCONH:.. . 


HOCsHiCONH- 


6115 


Salicylic- O-acetic acid}. See Benzoic acid, o-(carborym|ethory)-. 


319.39 
321.37 


394.41 


304.20 


272.20 
210.22 


287.31 


541.71 
136.23 
210.14 
183.18 


162.18 


286.28 


122.12 


137,13 


213.23 
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ORGANIC COMPOUNDS (Continued) 





7801 
7802 


7803 


7804 
7805 


7806 


7807 


7807M 
7808 
7809 
7810 


7811 
7812 


7813 
7814 
7815 


7816 
7817 
7818 
7819 


7820 
7821 
7822 


7823 
7824 
7825 


7826 
7827 


7828 


Crystalline 
form, color 
and index of 
refraction 


lig., 1.4538. . 


col. need. f. w. 


br. leaf. f. al. 
or need. f. 
eth. 


hex. pl. f. al. 
or eth.; need. 
f. bz., chl., 
or CCl 

or. red cr..... 


yel.-red need. 


col. monoel. 
f. acet. 


col. liq. or 
monocl., 
1.54204 


col. rhomb. 
need. or leaf. 


col. liq., 
1.5735819-7 





Density 
g/ 


0.90322 


1.096 


1.4346 


1.1609" 


Melting 
point, °C 


198-202 


-7 (1.6) 


Boiling 


point, °C Water | Alcohol 


234.5 


240 d. 


196.5 


sl. s. h. 


3.6 


1et28 








Vv. 8. 


3.1 


v. 8. 


aloes 
3.33% 








Solubility in grams per 100 ml of 


Ether, etc. 


i. eth.; s. a, 
aniline 
y.s. eth.; s. bz. 


0.4 eth; 8.5 
bz.; 0.6 CCl; 
7.34 chl. 


s. eth., alk., 
conc. H2SO4 


sl. s. eth.; s. ac. 


a., H280g 
s. alk. 


sl. s. eth. 

co eth. 

i, eth. 

sl. s. eth., chl., 
acet., glyc.; s. 
alk., bz., amy! 
ac. ef. ac., 
xylol 


y. s. eth; 0 


chl. 


i. eth., chl. 
co eth,; 64.6% 
bz. 


sl. s. eth; s. 
Na2COs sol. 


s. eth.; sl. s. 
C82 


NE ————EEe———E——————— ES 
For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
a SS eae ee 


























Mol. 
No. Name Synonyms Formula Wt. 

7829 Salicylic acid......... o-hydroxybenzoic acid....... HOCsHsCOOH.. .| 138.12 

7830 , acetate. See Aspirin. 

7831 | ——> amyl ester)........... amyl salicylate; pentyl o- HOC6H:CO2CsHu: | 208.25 
hydroxybenzoate 

7832) ))| === ethyl estersann ee erent eee ena Brae e gee CG: 166.17 

5 

7833 ——., ethyl ether, See Benzoic acid, o-ethoxy-. 

7834 | ——, isoamyl ester.......... isoamy] salicylate; isoamyl HOCsHsCOOC;- 208.25 
o-hydroxybenzoate uu 

COBH, SSS Ol enied ede an oceall oon ocaccnnnenserndencenne. HOCsHsCOOCiHe | 194.22 

7836 | ——, methyl ester.......... methyl salicylate; artificial HOCsHsCOOCHs | 152.14 
oil of wintergreen 

7837 | ——, methyl ether. See Benzoic acid, o-methory-. 

7838 | ——, 1-naphthyl ester....... a-naphthyl salicylate........ gS 264.27 

7839 , 2-naphthy] ester. See Betol. 

7840 | ——, nicotine salt. See Nicotine, salicylate. 

7841 ——, phenyl ester.......... Salol a ae be Bh eB ee HOCsHiCOOCeH; | 214.21 

7842 | ——, phenyl ether. See Benzoic acid, o-phenozy-. 

7843 | ——, propyl ester...........| n-propyl salicylate.......... HOCsHiCOOC3H; | 180.20 

7844 ——., acetyl-. ee Aspirin. 

7845 ——.,, 5-allyl-3-methoxly-. See Hugetic acid. 

7846 ——.,, 3-amino-........ 3-amino-2-hydroxybenzoic NH:2CsH3(OH)- 153.13 
acid COOH 

7847 | ——, 4-amino-........ 4-amino-2-hydroxybenzoic NH2CeH3(OH)- 153.13 
acid COOH 

7848 ——., 5-amino-........ 5-amino-2-hydroxybenzoic NH»CsH3(OH)- 153.13 
aci COOH 

7849 | ——, 3,5-dinitro-...... 3,5-dinitro-2-hydroxybenzoic | (NOs)o(HO)CcsH> | 228.12 
acid COOH 

7850 | ——, hexahydro-. See Cyclohexanecarborylic acid], 2-hydroxy-. 

7851 | ——, 3-nitro-......... 2-hydroxy-3-nitrobenzoic NO2CsH3(OH)- 201.13 
acid COOH-H20 

7852 | ——, 5-nitro-......... 2-hydroxy-5-nitrobenzoic NO2C6H3(OH)- 183.12 
acid COOH 

7853 | ——, 6-nitro-......... 2-hydroxy-6-nitrobenzoic NOvsCsH3(OH)- 183.12 
acid COOH 

7854 | ——, O-phenyl-. See Benzoic acid, o-phenoxy-. 

7855 , thio-. See Benzoic acid, o-mercapto-. 

7856 Salicylic anhydride ie ay gcary cBOIe anhy- | (HOCsHsCO)20...| 258.22 

ride 

7857 | Saligenin............. o-hydroxybenzy] alcohol; HOCsHsCH2OH.. .| 124.13 
salicyl alcohol; a,2-tolu- 
enediol 

7858 ——, 2-methy: ether. See Benzyl alcohol, o-methory-. 

7859 Salipyrazolon. See Salipyrine. 

7860 | Salipyrine............ antipyrine salicylate; sala- CuHieN20-C;- 326.34 
zolon; salipyrazolon; etc. H503 

7861 Salol. See Salicylic acid, phenyl ester|. 

7862 | Salvarsan. See Arsphenamine. 

78634.) Sanguinarine synch <5. 4.6. se naa een CooHisNOs-H20. ..} 351.35 

7864 Santalic acid fase Piece: eee coca Cristi Osean 274.26 

7865 | Santonic lactone. See Santonin. 

7866 | Santonin............. santonic lactone............ CisHisO3......... 246.30 
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ORGANIC COMPOUNDS (Continued) 








Crystalline 
form, color 
No. | and index of 
refraction 
7829 | monocl. col. 
need, f.w., 1.565 
7830 
7831 | col.-ylsh. liq... 
7832 col. liq., 
1.5251114.4 
7833 
7834 | col.-ylsh. liq... 
TSSOI Meares iene 2 
7836 col. liq., 1.5369 
7837 
7838 | wh. cr. powd.. 
7839 
7840 
7841 col. rhomb. 
coy 
7842 
7843, | col. liq........ 
7844 
7845 
SABI |) OL st eatecront eet 
7847 | redsh. br. er. 
powd. 
7848 | wh. need...... 
7849 | need. or pl. 
(+1H.0) 
f. w. 
7850 
7851 | rhomb. need. 
f. w. 
7852 | need. f.w..... 
7853 | yel. need...... 
7854 
7855 
7856 | yel. amor..... 
7857 | rhomb.f.w... 
7858 
7859 
7860 | cr. powd...... 
7861 
7862 
7863 | bl. fluores. 
need. 
7864 | red micr. pr... 
7865 
7866 | col. rhomb. 
pr., 1.590, 
1.630, 1.640 


Density 
g/ml 


1.4437" 
4 


1.065% 
1.1362~2 
4 
25 
1.042—* 
1.075 


1.184072" 
4 





1.250 


1.187 








Solubility in grams per 100 ml of 














Melting Boiling 
point, “C | point, °C Water | Alcohol | Ether, etc. 
159 (155-7)| subl. 76 0.1820; | 39.215 | 50.515 eth.; s. 
1.76% chl, 
Bet = ote 265 i. -) eo eth.;s. chl. 
1.3 234.0 i. 0 © eth. 
(231.5) 
ons Meet 273 0.00422 | 33 90%| © eth.;s. chl. 
(128-3012) 
pee, 259 i. 8: s. eth. 
-8.6 223.3 0.07439 | 00 © eth.;s. glac. 
ac. a., CS2 
Soi) ee tee... . i. S: s. eth. fixed 
oils 
43 1732 0.01525 | 21.525 | v.-s. eth., bz., 
chl.; v. ‘sl. s. 
glyc. 
Re oud 240 v.sl.s. | 0 o eth. 
285s al) dashes | tite Vorslig 7 |ee tae eee as 
220' dss - |) eras cba 8. s. s. eth. 
Ae eae eh ari eee, ae sl.s. h. | i. s. CS2 
(280 d.) 
anh. 174 subl. d v.s. he | v.s v. s. eth. 
(170-2) 
nya tod 3 ee Seb O18" FW vas v.s. eth. 
anh. 144 
228° wh Gee 2 0.1822 | v.s v. s. eth. 
TE MO OE RLU fhe eR sl. s vy. s. eth; 38. 
acet. 
200-20 d. i. V.8 v. s. eth. 
86 subl. 6.722 v.s v. s. eth. 
G2VEY DNs CRA Tb ald, STN Renee s. eth., bz; v. 
4 (100 s. chl. 
DESIR AE Oe i. 8. s. eth. 
226 (104) | 1959 iL 8. s. eth., alk. 
170 subl. 0.0217, | 2.022 sl. s. eth.; s. 
0.4100 | = 3780 chl., alk. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


























No. Name Synonyms Formula 
7867 Sarcine. See Hypozanthine. 
7868 Sarcolactic acid. See d-Lactic acid. 
7869 | Sarcosime............. N-methylglycine............ CH3sNHCH2- 
COOH 
28700) ee mb y drochlonde:-a.eeeee| eee cere rer ete HCI-NH(CHs)- 
: CH:COOH 
7871 | Schaffer’s acid. See 2-Naphthol-6-sulfonic acid}. 
7872 SchGéllkopf’s acid. See Naphthionic acid. 
7873 } 1-Scopolamine........ AUPOSCINO RY ra eeracr nee Ria CiyHoiNOu....... 
7874 1I-Scopolamine. See Hyoscine. 
7875 | Sebacic acid.......... decanedioic acid*........... CORED 
7876 | ——, diethyl ester.......... ethyl sebacate.............. [(CHz)sCOOC2H5]2 
87.7 a) piperazinium salt pessem mere: -- eset eceereie eae CaHoNo-Cro- 
HisO4 
7878 Selenide, diethyl. See Hthyl selenide. 
7879 , dimethyl. See Methyl selenide. 
7880 | Semicarbazide........ aminourea; carbamylhydra- | NH2NHCONH)... 
zine 
2881 Fi shydrochloridecin).aeee ees terete en ae BL AEUSLS 
7882 | ——, 1-phenyl-....... 1-carbamy]-2-phenylhydra- CsHsNHNHCO- 
zine 5 
7884 Ep dst Es ROO cl|| Seat oe we ont are NH2NHCSNH2... 
7885 Seminose. See D-Mannose. 
7886 | Septentrionaline......] .......................... CsiHasN20o(?).. . . 
1887, 9) .AlaSerine 3 kc is cco eee teins.s setae eee nee CH2OHCH(NH2)- 
COOH 
7888 | d-Serine.............. d-8-hydroxyalanine......... CH:OHCH(NH:2)- 
COOH 
7889)" | J-Serines). o.s(senn - cere l-a-amino-8-hydroxypropi- HOCH2CH(NH2)- 
onic acid; /-8-hydroxyala- COOH 
nine 
7890 | Shikimole. See Safrole. 
7891 Silanol (mono). See Silicol. 
7892 Silicane, dimethyl-....| dimethylmonosilane......... (CH3)2SiHe....... 
7893 , ethoxytriethyl-. .| triethylsilicol ethyl ether... .. (C2Hs)aSiOC2He.. . 
7894 | ——, hydroxy-. See Silicol. 
7895 | ——, methyl-......... methylmonosilane.......... CHSiH3......... 
7896 | ——, tetraethyl-...... silicon tetraethyl........... (Caos )sSiteeeeere 
7897 , tetramethyl-. ...| silicon tetramethyl; tetra- (CHs) (Sia eeeeeee 
methylsilicon 
7898 | ——,, trichlorophenyl- | phenylsilicon trichloride. .... CeHsSiCls. ....-ce 
7899 | ——, triethyl-........ triethylsilicon hydride... .... (C2Hs)3sSiH....... 
7900 | Silicoheptyl alcohol. See Silicol, triethyl-. 
7901 | Silicol, triethyl- ...... silicoheptyl alcohol.......... (C2Hs)sSiOH...... 
7902 | ——, ——, ethyl ether. See Silicane, ethoxrytriethyl-. 
7903 | Silicon, tetramethyl-. | See Silicane, tetramethyl-. ~ 
7904 Silicon hydride, trieth|yl-. See Silicane, triethyl. 
7905 | Silicon oxide, triethyl-|. See Silicyl oxide, hexaethyl-. 
7906 Silicon tetraethyl-. See Silicane, tetraethyl-. 
7907 Silicon trichloride, phe|nyl-. See Silicane, trichloroph|enyl-. 


*Name approved by the International Union of Chemistry. 
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Mol. 
Wt. 





89.09 


125.56 


303.35 


202.25 
258.35 
288.38 


75.07 
111.54 
151.17 

91.13 
590.70 
105.09 
105.09 


105.09 


ORGANIC COMPOUNDS (Continued) 





Crystalline 
form, color Density 








No. | and index of g/ml 
refraction 
7867 
7868 
7869 deliqzicoly Wo \aresdes sce 
rhomb. f. 
dil. al. 
7870 |, needs ial taacy. [lessons 6:0 
7871 
7872 
{87S | ects; |al-8o.1D.| sce sts 
7874 
7Sia0| thin col. leaf. | sssse. 
1.422188. 20 
7876 Coligny. si 0.9646—- 
7iextee Wy Vane ecteooaal t boo easec 
7878 
7879 
SSO Mpreksalsfoscecil| eretecnss 
788i pilepr: fadilsalle S| ae. «cnc 
7882). \\sleaf: £. dil.al s.||\-aectcne 
RI inlet OS i Bee toa a sect 
7885 
7886; | jwh:'powd. ......}/-5..% «<2 
7887 | monocl. pr. | ......... 
We 
TSSSaw| Hhexatal.s teal | liens. bosses 
1.515, 1.575, 
1.586 
7889) || thex. plor ‘pr...|? ....6-.. 6. 
7890 
7891 
Visti a) | Cie ek Sees 0.68780 
7893 Halssdcwtsee aes 0.8403° 
7894 
78950 Mideis. acca onts 0.62757 
7896 ColM gis .icn ass 0.7682 
7897 | liq. ign. in air..| 0.645— 
C898) IM eliqh a etemciverers!||ceteereos.eis 
CC Re ee 0.751— 
7900 
7ZOOIM | liq. aacee neni 0.8709° 
7902 
7903 
7904 
7905 
7906 
7907 


Solubility in grams per 100 ml of 











Melting Boiling 
point, “C | point, °C Water | Alcohol | Ether, etc. 
210 d. d. Vv. 8. sl. s. i. eth. 
170-2 d. v.5. y. sl. s. | v. sl. s. eth. 
82-3 (50-9)] ......... 10.5215 | v.s. v. s. eth; s. 
chl.; sl. s. bz. 
133 295100 ORL livass y. s. eth. 
OH 0100 
1 308 0.00829} s. s. eth. 
166-8) |) aseazeece s. h. s. h. i. eth. 
96: ee 'ibey tee 27. Vai8s 8. i. eth., bz., ch] 
173.0. ee reece Vv. 8. re i. eth. 
LD eae Cees, «1. s. h., sl.| s. sl. s. eth.; 3 
B.C. chl., acet. 
ASS! esgea) Pal Mneseens...74: 8. 8. yoersmasoon 
29 re | hee He fe 1A, 58 50 eth. 
246:d...._ || aee +. 5.0225, | 0.187 i. eth. 
19.2175) 75% 
i. abs. 
PVA ee eens a ca. 2520 | i. i. eth: 
228d.) © \Werevencr te Pit Je Ml oroore 
-150 DOE | | _nonte INO) aired... eee 
eee ae 153 i ) co eth.;s 
H280.4 
-156.5 BG... be Neca catenins | fe miactel Pl eoete iets dealer 
a eae 153 re Brecicie lleicceersingave cates 
oceans 26-7761 i v.s Ven Sacechsced 
H2SOs 
SNaratelane lavas 197 d s. eth 
Raa oeee 107 (95-6) | i Seeea ietssOg 
Phew ts 154 i © © eth 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 
































Mol. 
No. Name Synonyms Formula Wt. 
7908 silicy! oxide, hexa- triethylsilicon oxide......... [(C2Hs)sSiJo0... . . 246.48 
ethyl- 
7909 Silvan: ..6.33..6.05 eae See Furan, 2-methyl-. 
(911 4) Sinapine; bisuliate:.-.eelemasn a c-.0e aac aeeee ee ere 477.48 
3He 
79129)| 2 thiocyanate’... ce Seceel) surerevacids + otetiot ihe bana cck Sa ee 386.46 
2! 
7913 Sincaline. See Choline. 
7914 Ska tole fereivarctes esos corse 3-methylindole............. CoHoNis 22 oe 131.17 
7915 | Sneezing gas. See Arsine, chlorodiphenyl-. 
7916 dl-Sobrerone. See Pinole (dl). 
7917 Sodium ¢glycerolate. See Glycerol, 1-sodium derivati| ve. 
7918 Sodium mercaptide. See Hthanethiol, sodium derivaltire. 
7919 Sodium thioethylate. | See Hthanethiol, sodium derivaltive. 
7920.4) -Solanidine shee icryereal lea eso.s vs deen ste ee ee Mixt...20e03.6.05s eee 
7921 Solanine 4 toy aerederss sete leans sie gO eehiemebcwe wee Mixt:: (2) Sc0c:een eee 
7922 Sophoretin. See Quercetin. 
7923 Sophorine. See Cytisine. 
7924 Sorbie acid........... 2,4-hexadienoic acid*........ CH3:CH:CH- 112.12 
CH:CHCOOH 
7925 p-Sorbitol ...)....6..4. 1,2,3,4,5,6-hexanehexol* (one | CsHi406-3H20....| 191.18 
form); D-sorbite; p-sorbol 
7926 p=Sorbose ...,}:..02 serene 1,3,4,5,6-pentahydroxy-2- Col:Oc eens 180.16 
hexanone* (one form); p- 
sorbinose 
7927 Sozolic acid. See 1-Phenol-2-sulfonic acid. 
7928 | Sparteine............. Jupinidine se epee eee CisHosN2...-....- 234.38 
7929 saa (DISULE at hk MAE ete Se || so ccsic,0sa:diciers Seth Mes boo oe vas og 422.53 
2" 
7930 Spirit of wine. See Ethyl alcohol. 
7931 | Stachydrine C7HisNO2-H20....| 161.20 
7932 ——,, oxalate............... C7HisNO2-H2C204.| 233.22 
7933 Stannane, diethyldime|thyl-. See Tin, diethyldimethy|l-. 
7934 ——,, tetraethyl-. See Tin, ietraethyl-*. 
7935 | ——, tetramethyl-. See Tin, tetramethyl-*. 
7936 Stannone, diethyl-. See Tin oxide, diethyl-*. 
7937 Stannonic acid, methy|I-. See Methanestannonic acid. 
2938 | || “Starch Beye as i3 ic Ser ee ioe ee oe (CeH10s),....--- (162- 
-14) 
7938M| ——, triacetate............. acetyl starch; triacetyl [CeH705(C2H30)shis 5188.49 
starch 
7939 | ——, animal. See Glycogen. 
7940 Starch gum. See Deztrin. 
7941 Stearaldehyde........ Octatlecanal® cnce she. eee CizH3sCHO........: 268.47 
7942 | Stearamide........... octadecanamide*............ CHa(CH2)16CO- 283.49 
NH2 
7942H , N-phenyl-. See Stearanilide. 
7942R | Stearanilide..........| N-phenylstearamide.........| CirHssCONHC¢Hs | 359.58 
7943 | Stearic acid..... nighscttens octadecanoic acid*; n-octa- CH3(CH2)1sCOOH | 284.47 


decylic acid 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 
eee 
Solubility in grams per 100 ml of 




















Crystalline 
form, color Density Melting Boiling 
No. and index of g/ml point, °C | point, °C 
refraction 
7908 Lid agement y: OR S000. ei ncitehtese 231 
7909 : 
7911 leakety ale vr capil ag ccs se ERR Wl conaec ants 
dry 
7912 pa. yel. need. |! caceesnas 178: .  Poheemaneer4 
f. w. 
7913 
7914 leateilot eK hwlPc acces 95 266.2 
7915 
7916 
7917 
7918 
7919 
7920), | need./f. eth... |) oc ..0c. 0 L914 diluents 
7921 | slend. need. | ........0: 244-50 d. 
f. al. (262) 
7922 
7923 
7924 | col. need. f.w.}] ......... 134.5 228 d. 
TO2D at col. Needs atest Mea ke cece anhel (Ole | eens 
(89-93) 
7926 | col. rhomb....| d1.612; UGA ET PLE Ht 
(dl 1.64) 
7927 : 
7928 col. oil, 1 O23" EV 325754 in 
{a]-14.6 °p Ho; 
in al. 1S0-120 
4928Ru| col.sByen ee Ph... 1e6hankwee tee. 
rhbdr. cr. 150-2 
or powd., 
1.528919 
7930 
WOBL, WPdeliqu cbefsdt)IMGe dec 0s 210'dry eee 
7982 tos) to hr Orn cag) | a ee LOG= (mre OME. t 
7933 
7934 
7935 
7936 
7937 
7938 | wh. amor., 1.50?! CBE Tal Sconeeecn: 
1.53 
7938M| fine wh. powd. Guile All weagueodh: 
lols 170.2 258; 
chl.); sl. d. >270 
160.4 (ac. a.); 
ca 159.6 
(pyr.) 
7939 
7940 
CA EE TR an Ok | a a 63.5 261100 
COSANY | POOL MGAL acer rct:|isocchen sah 109 2512 
7942H 
7042) sOol. cr saen eae lt me stciccrer 94 153.51 
7943 | col. monocl. 0.84759 69.4 383 
eaf., 
1.429980.2 


For explanations and abbreviations see beginning of table. 
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Water 


sl. s. 


0.05 ¢. 


v.sl.s. 


v.sl.s. 


sl. s. 


5517 


0.3042 


915 





Alcohol 


gate 


sl. s. 


Vv. S. 


sl. s. 


Ether, ete. 


s. eth., H2SO4 


si, ‘s, eth.:"s: 
chl 


i. eth., chl., bz. 


v. s. eth. 

i. eth. 

i. eth.; sl. 3. 
me. al. 

v. s. eth; s. 
chl.; i. bz. 

i. eth., chl. 


i. eth., chl. 


i. eth. 


sl. s. eth., bz., 
Cls; s. 
acet., toluene 


s. eth. 
sl. s. eth. 


s. eth. 

We a. 6th. Bs 
chl., CCl, 

C 


PHYSICAL CONSTANTS OF 




















Mol. 
No. Name Synonyms Formula Wt. 
7944, | Stearic'acid samy!'esters. | 22 S2 sence oe «cee ak ek tences CizH3sCOO- 354.60 
(CH2)4CH3 
7945. || =“ bensyl esters acoc-cu fl poco cee ce oe ter martes Wi aptart o5 374.59 
645 
7946 | ——, butyl ester........... butyl stearate; butyl octa- CirHasCOOCsHo.. .| 340.58 
decanoate* 
7947 | ——, diethylene glycolester. | See Diethylene glycol, distearate|. 
7948 | ——, ethylene ester. See Glycol distearate. 
7949 | ——, ethyl ester..........-. ethyl octadecanoate*........ CirHssCOOC2Hs.. .| 312.52 
7950 | ——, glycerol ester.......... See Glycerol, tristearate. 
7951 | ——, isoamyl ester......... isoamy] stearate; y-methyl- | CHs3(CHe)16- 354.60 
butyl octadecanoate* COOCsHiu 
7952 | ——, methyl ester.......... methyl octadecanoate*; CivHssCOOCHS...} 298.50 
methyl stearate 
7952M| ——, phenylester........ pheny]! stearate............. CiwHssCOOCeHs.. .| 360.56 
7953 | ——, p-phenylphenacylester | ................0.e2000005 CivHssCOOCH> 478.69 
COCsHiCeHs 
7954 | ——, @, .-dibromo-. See Elaidic acid, dibromide. 
7955 | ——, a, 6-dihydroxy-..| 2,3-dihydroxyoctadecanoic C17H33(OH)> 316.47 
acid* COOH 
7956 | ——, 6, .-dihydroxy- ..| 9,10-dihydroxyoctadecanoic | CHs(CH»);CH- 316.47 
acid* (OH)CH(OH)- 
(CH2);COOH 
7957 | ——, 0, .-dioxo-. See Stearoxrylic acid. 
7958 | ——, 0,1, A, u,+¢, o-hex- | 9,10,12,13,15,16-hexabromo- | CivH2BrsCOOH. .| 757.92 
abromo- octadecanoic acid*; a-lino- 
lenic acid hexabromide 
7959 | ——, —— ethyl ester... 25. | coc cc ec ecneesdcccleesen CizHosBrsCOOC> | 785.97 
7960 | ——, a-hydroxy-...... 2-hydroxyoctadecanoic acid* | CH3(CH»)isCH- 300.47 
OHCOOH 
7961 | ——, 8-hydroxy-(d/)...| dl-3-hydroxyoctadecanoic CH3(CHs»)14CH- 300.47 
acid* OHCH2COOH 
7962 , -hydroxy-....... 10-hydroxyoctadecanoic CH3(CH2);CH- 300.47 
acid* OH(CH2)sCOOH 
7963 , k-hydroxy-...... 11-hydroxyoctadecanoic CH3(CH2)sCH- 300.47 
acid* OH(CH2)pCOOH 
7964 | ——, \-hydroxy-...... 12-hydroxyoctadecanoie CH3(CH2)sCH- 300.47 
acid* OH(CH2)10 COOH 
7965 | ——, 6,e, ,u-tetra- 9,10,12,13-tetrabromoocta- CyrHsiBrsCOOH . .| 600.10 
bromo- decanoic acid*; linoleic 
acid tetrabromide 
7966 > |] == ———othyl ester... c5-,]) occ svete tee eins oa oles telelnne CyHsiBrsCOOC> | 628.16 
5 
7967 | ——,——, methylester.....] ............ ccc cece eee CyHsiBraCOOCHs} 614.13 
7968 Stearic anhydride..... octadecanoic anhydride*.... . (CizH3sCO)20.... . 550.93 
7969 Stearin. See Glycerol, tristearate. 
7970 | Stearolic acid......... 9-octadecynoic acid*........ CHs(CHe2);C:C- 280.44 
(CH2)7COOH 
7971 Stearone. See 18-Pentatriacontanone*. 
7972 | Stearonitrile.......... octadecanenitrile*........... CyHssCN........ 265.47 
7972M| Stearophenone........ heptadecyl phenyl ketone; CirvHssCOCeHs. ...} 344.56 
1-phenyl-1-octadecanone 
7973 Stearoxylic acid....... 9,10-dioxooctadecanoie CH3s(CH2);COCO- |} 312.44 
a 0, -diketostearic (CH2)7;COOH 
aci 
7974 | Stearoyl chloride...... octadecanoyl chloride*; CiHssCOCl...... 302.92 
stearyl chloride 
7975 | Stibine, triethyl-......| antimony triethyl........... Sb(CoHs)s........ 208.94 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 














Crystalline Solubility in 100 ml of 
form, color Density Melting Boiling See cme ae 
Iam endiinvenoe| | ¢/mi” | polawels) point "C | Water [“Mleohol | Ether, "eta. 
T94RG pl osc ccneslen. 0.860 30 360 is s. vy. s. eth. 
pesnie| wast. 0.90752 (45.8 0) fh Lewes. i. s. v. s. eth. 
7946 Col. Hoses is oo. 0.855-7525 | 19.5 (27.5)} 220-5% 0.292 | s. s. eth. 
7947 
7948 
7949) WOOL Cr. ttecetoiethsere as css%ss'6 33.7 213-155 i. 8. s. eth. 
7950 me . 
COS TM EGE ek. Sieciectes - 0.855—- 23 185-90! i. sl. s. s. eth. 
7952 Colonie ethilsft Rome scw es 38 (35-7) | 21515 1 ca s. eth. 
7952M| col. cr....... 26735 i. s. s. eth. 
Seer PRL De Pht te Mee «3c oc |. OL EES 5. . ieee HORE AS EPS SER ois. sitter: 
7954 
Obie |) (a)ileafsfaal...liten sce’ ++ 132/(136).5)|Wemteraerpe « |taverterre 0.47 ¢. | sl. s. eth. 
(b)ileaf.xor') fliererdae seis Oia MR sar saaa- 8. 2.818 s. eth. 
pl. f. w. 
ZOD Gima Weal seer erccaistes ll Weerat ec’ Pa PLS 1k Beene) | Meters cere y. si. s| 2.8418 | sl.s. eth. 
(136.5) Cc. 
7957 } 
ZOOS Weneed sc Aten A Pe cicge.-s 04,5 18Q=1 9 a || Reecnen. ae ettorehas i. eth. chl., 
s bz.;s. h. 
xylene 
ZOO IPNe NEEM ss re. /-!see teas ces 1515-225) ||eee eats i. i. 1. eth: sli.s: 
glac. ac. a. 
7900m |i need. £5 Chl. 52 3} Rie gscisies6 OSNS5 Meee eRe... || Farce 6.94 ¢. — he Vv. 
: s. h. bz. 
7961 pie TS che cre al eae iecas SO Mama hee s. 2 | Becca 8. h. s. eth., chl. 
7962s WMhox.wplscpies as de cicinse S1=Di Sie RSE i. 8.78 2.3 eth. 
7963 tebe Pe alaca atovciss| Mecae eee B47 7-8) || eee es i 0.58 1.71” eth. 
PO GAME Tor! Sova avai eal een tte eee S1=H2iiod |). |cprented. 2 1 8. s. eth., chl. 
OGD Wis lise aeisraars|, siestsiaist sae 114-59? Re is Vv. s. v. s. chl.; sl. s. 
pet. eth. 
WOGGu | need Meh Serva Matiacicrce ee BS8r5 7 pees t i. 8. s. pet. eth., 
glac. ac. a. 
Oy? |) ICSE aS eeeen! 6 dee Geer BOG cree.) RI 8 eas i. 8) s. pet. eth., 
3 : glac. ac. a. 
7968 | col. cr........- 0.8368 WES Aw |) Br ae a4 i., d. d. s. eth. 
7969 
7970ne | colsaprats Mire optes feos dee 48 260 i. sl.s.c. | v.s. eth. 
7971 “it 
7ZOV2ee RCOLLCDIN cictctcte 0.817 42 5-43 21418 rk sl. s. sl. s. eth. 
7972M| col. waxy cr...| ......... 64-65: | 2 eet it s. s. eth. 
OTB | tyelvleakSeene Vibe katate SGN ee gas. ts ib. v.s.h. | v..s. h. eth.; 
sl. s. lgr. 
ky 7 | Kore) Ot Se ee | ARR Re 23 21515 d. d. y. s. eth. 
797i. | Fool. lig. «4.5. 1.32416 <-29 159.5 i. s. s. eth. 





For explanations and abbreviations see beginning of table. 
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7983 
7984 
7985 
7986 


7987 
7988 
7989 
7990 
7991 


7992 


7993 


8006 
8007 


Name 


Stibine, trimethyl-... 


Stilbene....... 


——,, diamino-. 


——,, 2,2’-diamino- 


(cis) 


——,, 4,4’-dimethoxy-.. 
—. a-phenyl-. 
2,2'-Stilbenediamine. . 


4,4’-Stilbenediamine. . 


Styphnic acid.. 


Stypticin. 
Styptol. 


Styracin....... 


——, a-bromo- 
——, B-bromo- 


——, a-chloro- 


——, f-chloro- 


meee eee 


ra 





PHYSICAL CONSTANTS OF 








antimony trimethyl. ........ 

trans-1,2-diphenylethylene; 
trans-sym-diphenylethylene; 
toluylene 


See Stilbenediamine. 





Mol. 

Synonyms Formula Wt. 
Sb(CHs)s......... 166.86 
CsHsCH:CHCeHs | 180.24 
NH2CsH:CH:CH- | 210.27 


bianisal; photoanethole. .... . 
See Ethylene, triphenyl-. 
o,o’-diaminostilbene......... 


2,4,6-trinitroresorcinol....... 


See Cotarnine, hydrochloride. 
See Cotarnine, phthalate. 
y-phenylallyl cinnamate; 
cinnamy! cinnamate 
vinylbenzene; phenylethyl- 
ene; cinnamene 
1-bromo-1-phenylethylene; 
a-bromostyrol; (a-bromo- 
vinyl) benzene 
1-bromo-2-phenylethylene; 
(8-bromovinyl) benzene; 
w-bromostyrene 
1-chloro-1-phenylethylene. .. . 


1-chloro-2-phenylethylene; 
w-chlorostyrene 


——, 0, m or p-hydrox|y-. See Phenol, vinyl-. 
——,, 3-hydroxy-4-met/hoxy-. See Hesperetol. 
——-,, 0, mor p-methox|y-. See Anisole, vinyl-. 


——., o-nitro-.. 
——.,, m-nitro-. 


o, B-Styrenedicarboxyli|c acid. See Cinnamie acid, o-|carbory-. 
p,8-Styrenedicarboxyli|c acid. See Cinnamic acid, p-|carbory-. 


Styrone. 


Styryl ketone.. 


Suberane. 
Suberene. 


1-nitro-2-vinylbenzene....... 


1-nitro-3-vinylbenzene....... 


1-nitro-4+-vinylbenzene....... 


See Cinnamic alcohol. 
1,5-dipheny]-1,4-pentadien- 
3-one*; dibenzalacetone; 
cinnamone; dicinnamyl 
ketone; distyryl ketone 

See Cycloheptane*. 
See Cycloheptene*. 
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CeHsN Ho 


[p-CH30CsH.CH:]s} 240.29 





NH2CsHiCH:CH- | 210.27 
‘sHsN He 
NH2CsH:iCH:CH- | 210.27 
CeHsNHe 
CoiH22NeOe....... 334.40 
CxHo2N202-HCl- | 406.90 
2H20 
C2yH22N202-HNOs3 | 397.42 
(C2:H22N202)2-H~ | 856.97 
$0.-5H20 
(NO2)sCsH(OH)s. .| 245.11 
CisHicOe........- 264.31 
CsHsCH:CHpe..... 104.14 
CsHsCBr:CHe. ...| 183.05 
CsHsCH:CHBr...| 183.05 
CsHsCCl:CHe..... 138.59 
CsHsCH:CHCl....| 138.59 
NOsCsHsCH:CHe | 149.14 
NOeCsHsCH:CHe | 149.14 
NOcCsHsCH:CHe | 149.14 


(CcHsCH:C 234,28 
CO ae 


ORGANIC COMPOUNDS (Continued) 





7978 
7979 


7979M 


7980 
7981 


7982 


7983 
7984 
7985 
7986 


7987 
7988 
7989 
7990 
7991 


7992 


7993 


7994 
7995 


7996 
7997 
7998 
7999 
8000 


8001 


8002 
8003 
8004 
8005 


8006 
8007 


Crystalline 
form, color 
and index of 
refraction 


col. monocl. 
lig. f. w. 

col. monocl. 
tab. f. al. 


red need. f. w. 
col. leaf....... 


(cis) red 
need. f. w. 
(trans) gold- 
yel. pr. f. al. 

yel. need. or 
leaf. f. al. 


col. rhomb. 
f. al. 

col. trim. 
efflor. 

col. need., 
[a]-46°D 

col. monoel. 
pr., 1.6137, 
1.5988 

yel. hex. pr. 
f. acet. 


need. or pr.... 
col. liq., 


1.543447 
oil., 1.588119-5., 


(1) 1.609420.5 

(2) 1.599022. . 
liq., 1.562317... 
Lidifases aan 


yel. monocl. 
leaf. f. acet. 
or eth. 


Density 
g/mol 


1.523% 


liq. 

0.970 
0 

Li. 164—- 


1.085165 
20 
0.9074 
1.4057 
1.426910 
1.432216 
1.1016— 
15 
1.112 


125, 
13/2 


Melting 
point, °C 


123 


227-8 


268 


d. 
anh. 200 


180 (176-7) 


Boiling 


Solubility in grams per 100 ml of 


point, °C Water 


s. h. 


0.0167 
2.9¢, 
2.425 
3.225 


0.614 





Alcohol 








Ether, etc. 


s. eth. 


5.5918 eth; s. 
bz. 


s. eth., me. al.; 
sl. s. bz., chl., 
C82 

0.018 eth.; s. 
chl.; sl. s. bz. 

i. eth., HCl 


i. eth.; 0.6425 
cehl.; s. glyc. 
i. eth.; s. chl., 

glyc. 


sl. s. eth. 


v. s. eth.; 8. bz. 


co eth. 


s. conc. H2SO« 

s. eth., lgr., 
chl. 

v. s. eth., bz., 
s. lgr. 


sl. s. eth; s. 
acet. 


eee een nee eee es 
For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 


























Mol. 
No. Name Synonyms Formula Wt. 
8008 Suberic acid.......... octanedioic acid*.,......... CODE CCH es 174.19 
8009 | ——, diethyl ester.......... ethyl suberate.............. (CH2CH2CH» 230.30 
COOC2Hs)- 
8010 Suberol. See Cycloheptanol*. 
8011 Suberone. See Cycloheptanone*. 
8012 Suberyl alcohol. See Cycloheptanol*. 
8013 Suberylene. See Cycloheptene*. 
8014 | Succinaldehyde....... butanedial<see sy pera CHO(CH2)2CHO..| 86.09 
8015 | Succinamic acid...... 8-carbamylpropionic acid; NH2COCH2CH= | 117.10 
succinic acid monoamide COOH 
8016 ——.,, a-amino-. See Asparagine. 
8016M » N-phenyl-. See Succinanilic acid. 
8017 | Succinamide.......... butanediamide*............ NE COCR ABs 116.12 
2 
8018 ——, a-hydroxy-. See Malamide. 
8019 | ——, N-p-phenetyl-...| pyrantin; phenosuccin,...... CEO Ne 219.23 
8019H | Succinanil............ N-phenylsuccinimide........ (CH2CO)2NCeHs. .| 175.18 
8019R | Succinanilic acid...... N-phenylsuccinamic acid... .| CsHsNHOC- 193.20 
(CH>)»>COOH 
8020 | Succinic acid......... butanedioic acid*........... COOH(CH2)- 118.09 
COOH 
80215 dibenzy! ester tse eye ec eee ae eee OCs 298 .33 
6. 2 
8022 | ——, diethyl ester.......... ethyl succinate............. (CH2COOC2Hs)2. .| 174.19 
8023 | ——,, dimethyl ester........| dimethyl butanedioate*; CH300C(CH2)~ 146.14 
methyl] succinate COOCH3 
8024 | ——, monoamide........... See Succinamic acid. 
8025 | —— ; P-phenylphenacyl Se en Eee Cais 506.53 
ester '6Hs)2 
802657 apiperazinium salt.a42-)| (bo: see ye eon ee eee CsHioNo-CsH 0... .} 204.28 
8027 | ——, acetoxy-. Be Malic acid, acetate. 
8028 | ——, prety diethyl ee acetylsuccinate; di- CHsCOCH(COO- | 216.23 
ester thyl acetylbutanedioate* COCR OD 
8029 , e-amino-........ See Aspartic acid. : 
8030 | ——, bromo-(d/)...... dl-2-bromobutanedioic acid*.. ann’ 197.00 
(CO 2 
8031 | ——, a,B-dibromo-....| 2,3-dibromobutanedioic acid* C2H2Bre(COOH)2 | 275.90 
8032 | ——, eis ean oes See Tartaric acid. 
8033 sethyl~5, 5 s.p eek 2-ethylbutanedioic acid*; Sree pees 146.14 
1, 2-butanedicarboxylic acid CH2COOH 
S0325 | aay methy! esteriaeme| mene een Ae Pee 160.17 
8035 , ethylene-. See 1 ,2-Cyclobutanedicarboryli|c acid*. 
8036 | ——, formy}-, lactone. See Avonic acid. 
8037 | ——, hydroxy-. See Malic acid. 
8038 | ——, e-hydroxy-a-met\|hyl-. See Citramalic acid; 
8039 , isopropylidene-. | See Teraconic acid. 








*Name approved by the International Union of Chemistry. 


1074 


ORGANIC COMPOUNDS (Continued) 
SS eee 
Solubility in grams per 100 ml of 


Density 
g/ml 


Crystalline 
form, color 
No. | and index of 
refraction 
8008 | col. need. f. w. 
8009 | col. lig........ 
8010 
801i 
8012 
8013 
8014 | liq., 1.4254... 
8015 | col. need. or 
tab. 
8016 
8016M 
8017 | col. need. f. w. 
8018 
8019 | pr.f.al....... 
8019H | col. need......]........ 
8019R | col. need...... 
8020 | col. monocl., 
1.450, 1.534, 
1.610 
8021 | leaf. f. al...... 
8022 | col. lig., 
1.42007 
8023 col., 
1.4197638-3 
8024 
7G pape ea 
8026 | wh.cr.... 
8027 
8028 | col., lig 
1.43816 
8029 
8030 col: eee: 
8031 | (d) [a] 
+126.3 74 in 
t. ac. 
(1) need. f. 
bz., [a] 
SneeS in et. 
ac. 
(Ay PI 
8032 
8033 | col. pr 
8034 | col. lig........ 
8035 
8036 
8037 
8038 
8039 


Melting 
point, °C 


156 
144.5-45.5 


185 
(189-90) 


157-8 d. 








Boiling 
point, °C Water | Alcohol Ether, ete. 
279100 0.14% | s, vy. sl. s. eth. 
282-6 i. 8. s. eth. 
169-70 s. s. s. eth. 
sl. d. 
(201-3) 
Beiteeee = & 8. y.sl.s. | i. bz. 
a oce: 0.4535, | i. i. eth. 
jyieo 
NOSACE ac 0.75%, | v.s. h. | i. eth. 
1 _2100 
ca. 400 sl.s. h. | s. h. s. eth. 
raent s. h. s. s. eth. 
235 d. 8%, | 7.5215 | 0.3 eth.;i. bz., 
121100 chl. 
23814 i, v.S y. s. eth. 
217.7 re c) co eth. 
192.8 2.8 ee ah Uprmertar oootae 
SE «ok. ge s. h. i. eth. 
256 d. i. 8. s. eth., bz., CS2 
Soe A. 1915 Vv. 8. i. eth. 
ate Ss. 8. s. me. al., acet., 
et. ac.; sl. s. 
chl., CCl, 
pet. eth. 
Set s. h. 8. s. eth. 
WEST S-t- Vv. 8. V. 8: vy. s. eth.; 1.06 
: chl. 
208.2 i v. 8. vy. s. eth. 


For explanations and abbreviations see beginning of table. 
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| Mol. 
No. Name Synonyms Formula Wt. 
8040 Succinic acid, methyl-}. See Pyrotartaric acid. 
8041 » methylene-. See Itaconic acid. 
8042 , tetrahydroxy-....| tetrahydroxybutanedioic (COOH)C(OH):- | 182.09 
acid*; dihydroxytartaric C(OH)2COOH 
aci 
8043 | ——, tetramethyl-....| tetramethylbutanedioic HOOCC(CHs)2C- | 174.19 
acid*; 2,3-dimethyl-2,3- (CH3)2COOH 
butanedicarboxylic acid 
8044 | Succinic anhydride... .} butanedioic anhydride*...... (CH2CO)20....... 100.07 
8045 | Succinimiide.......... butanimide*; 2,5-pyrroli- (CH2CO)2NH..... 99.09 
dinedione 
8045M , N-phenyl-. See Succinanil. 
8046 Succinonitrile........ butanedinitrile*; ethylene CNCH2CH2CN...|} 80.09 
cyanide 
8047 | Succinyl chloride..... butanedioyl chloride*...... . (CH2COCI)2...... 154.99 
8048 Sucfoses..5.. 0 jects oles 2 cane sugar; saccharose....... CroH2On........ 342.30 
8048M| ——, octaacetate........... octaacetylsucrose........... CogHsgO19.......- 678.59 
8049 | Sulfanilamide........ p-aminobenzenesulfonamide; | H2NCsH4sSO2NH>- | 172.20 
p-anilinesulfonamide; pron- | (p) 
tosil album 
8049M| ——, N1-2-pyridyl-. See Sulfapyridine. 
8050 | Sulfanilic acid........ p-aminobenzenesulfonic acid; | NHaCeH4SO3H- 191.20 
p-anilinesulfonic acid H20 
8050M| Sulfapyridine......... N1-2-pyridylsulfanilamide; HeNCeHu802- 249.28 
p-amino-N-2-pyridylben- NHC;HiN 
zenesulfonamide ; 2-sulfa- 
nilamidopyridine 
8051 Sulfide, 2-benzothiazy1|2,4-dinitrophenyl. See Be|nzothiazole, 2-(2,4-di|nitro- 
8052 ——.,, bis- B-chloroethyl]|. See Sulfide, 8, B’-dichloroethy|l. 
8053 | ——, bis(dimethyl- Perec ect Aion (mono)=- | [(CHs)2NCS}S. ...| 208.35 
thiocarbamy]l) sulfide 
8054 | ——, bis-6-hydroxyethlyl. See Ethanol, 2,2’-thiodi-. 
8055 | ——, bis(8-methyl- di-act-amy! sulfide; 2-meth- [(CHsCH2CH- 174.34 
butyl) Mae 6-methylbutylthio)- (CHs)CH2]28 
utane 
8056 | ——, bis(1-piperidyl- dicyclopentamethylenethi- (CsHioNCS)28. . . .| 288.48 
thiocarbony]) uram monosulfide 
8057 | ——, 4,4’'-diaminodiphl|enyl. See Aniline, p,p'-thiodi-. 
8058 | ——, di-act-amyl. See Sulfide, bis(B-methylbuiyl). 
8059 | ——, dibenzyl. See Benzyl sulfide. 
8060 | ——, dibutyl. See Butyl sulfide. 
8061 . 8, 8’-dichloro- 1-chloro-2-(6-chloroethyl- (CICH2CH2)2S....| 159.08 
ethyl thio)ethane*; bis-6-chloro- 
ethyl sulfide; 2,2’-dichloro- 
diethyl sulfide; mustard gas; 
. yperite; yellow cross liquid 
8062 | ——, diethyl. See Ethyl sulfide. 
8063 | ——, diisoamyl. See Isoamyl sulfide. 
8064 | ——, diisobutyl. See Isobutyl sulfide. 
8065 ——,, diisopropyl. See Isopropyl sulfide. 
8066 —,, dimethyl. See Methyl sulfide. 
8067 | ——, diphenyl. See Phenyl sulfide. 
8068 | ——, dipropyl. See Propyl sulfide. 


—————— 
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ORGANIC COMPOUNDS (Continued) 

















Crystalline Solubility in gra: 100 ml of 
form, color Density Melting Boiling Bisa ae al eee 
No. and eee g/ml point, °C | point, °C Water | Alcohol Ether, etc. 
8040 
8041 
8042 WHS CLMepercsersts'|| eteiecaee as DUB ew pwc es e Pee veremre dl (at taz.cttaree Amor 
8043 OEM irons ciel czeoaers cana 190-2 subl. 0.4818.5] v.s. s. eth.; i. Igr. 
8044 | col. need. f. al.| 1.104 119.6 261 v. sl. 8. | s. v. sl. s. eth. 
8045 octahdr. col. 1.41216 124-6 288 2320, 4,120, v. sl. s. eth. 
- need. f. acet. 1527 | 1650 
8045 
046. | col., 0.985; | 54.5 267 ves. |v.s. | seth. 
1.41645%.1 1.023% 
8047 | col. fum. lig. | 1.395 | 17 192 d. d. v. s. eth; 8. 
147348152 ae , econ 
8048 | col. monocl., 1.58815 186 d. d. 179°, 0.9 i. eth., chl.; sl. 
Sy one 487100 s. me. al. 
5651, 1. 
8048M| wh. need. f. al.} 1.2716 (2:3 cele WANS aioe v. sl. s. | 8. s. eth., bie 
mon org. solv. 
S049 \icolideafoor |g... 163s eee Ah foe 5 0.415 3 s. ¢. acet.;i. bz. 
need. 164.5-6.5 
_ 8049M ‘ 
8050 ea rhombi 9) |(eagess s-r 288 d. Bivicss ee: Tee y.sl.s. | v. sl. s. eth. 
pl. or 6.6 
monocl. cr. 
(+2H20) 
SOOM) whe crecen ce. jaee esas cat SOO-Siviiae fh Oe eat 0.08 Oud) SOTERA. A TR 
8051 |phenylthio)-. 
8052 
SOGS a YolsiOr: cries. 1.40 LO ieee | | Peete ire peccoes le s. h. ae eth.; s. 
¢ 
8054 BS 
8055 [a] 24.5 ve 0. 8362-— Q5=S Sia MMOH Ses WS eae Wt ewe? Heese. wets 
BSOSG Ly yelierss seit ieeiagee ene AD oth. zk FOE i sl. si, ¢.,| slo's. eth.si's. 
ae s. h. chl 
8058 
8059 
8060 
8061 col. oily liq. sid. 13-14 215-7; 0.048 | s. s. eth., ord. 
or col. pr. 1.33818; ggio org. solv. 
1,274120 
8062 
8063 
8064 
8065 
8066 
8067 
8068 


————————————— eee 


For explanations and abbreviations see beginning of table, 
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PHYSICAL CONSTANTS OF 























No. Name Synonyms Formula 
8069 Sulfide, divinyl. See Vinyl sulfide. 
8070 , ethyl methyl. ...| methylthioethane*.......... CHsSCoHs........ 
8071 Sulfobenzide. See Phenyl sulfone. 
8072 Sulfocyanic acid. See Thiocyanic acid. 
8073 Sulfonal. See Propane, 2,2-bis(ethylsul/o|nyl)-*. 
8074 Sulfone, dibenzyl. See Benzyl sulfone. 
8074M| ——, di-n-butyl. See Butyl sulfone. 
8075 ——.,, diethyl. See Ethyl sulfone. 
8075M| ——, dimethyl. See Methyl sulfone. 
8076 ——,, diphenyl. See Phenyl sulfone. 
8077 ——.,, dipropyl. See Propyl sulfone. 
8078 , ethylenebisphenlyl. See Hihane, 1,2-bisphenyls|ulfonyl-* 
8079 | ——, ethyl phenyl..... ethylsulfonylbenzene*....... CoHsSOoC6Hs.... . 
8080 ——, pentane-y,7y-diet|hyl. See Tetronal. 
8081 Sulfonmethane. See Propane, 2,2-bis(ethylsulfo|nyl)-*. 
8082 Sulfoxide, dibenzyl. See Benzyl sulfowide. 
8082M| ——,, di-n-butyl. See Butyl sulfoxide. 
8083 ——,, diethyl. See Ethyl sulfoxide. 
8083H | ——-, dimethyl. See Methyl sulfoxide. 
8083M| ——, di-n-propyl. See Propyl sulfoxide. 
8084 Sulfur chloride, trichlojromethyl-. See Methyl merc aptan, perchloro-. 
8085 Sulfuric ether. See Hthyl ether. 
8086 Sumatra camphor. See d-Borneol. 
8087 Superpalite. See Diphosgene. 
8088 Suprarenine, See Adrenaine. 
8089 Sylvan. See Furan, 2-methyl- 
8090 | d-Sylvestrene......... d-1,8(9)-m-menthadiene......} CioHis........... 
8091 Sylvic acid. See Abietic acid. 
S00IMiicn= Talose 5.0.0. Se cerncteeieris.« «ook on ne CelisO6?. seamen: 
8092 Tannin. See m-Digallic acid. 
8098 Tartaric acid, dihydrox|y-. See Succinic acid, tetrahydr ory-. 
8094 dl-Tartaric acid....... TACCTHICLACIC eee) eae HOOC(CHOH)- 
COOH-H:20 
8094M} ——, diethyl ester.......... diethyl tartrate (dl-); diethyl | CsHisOs.......... 
racemate 
8095 | ——, dimethyl ester........ dimethyl dl-2,3-dihydroxy- | (COOCHs)- 
butanedioate*; methyl (CHOH)> 
racemate COOCHs 
8096 | d-Tartaric acid....... d-2,3-dihydroxybutanedioic HOOC(CHOH)>- 
acid*; d-a, B-dihydroxy- COOH 
succinic acid 
8097 | ——, dibutyl ester.......... dibutyl d-2,3-dihydroxy- (CHOHCOOC,- 
butanedioate* 9)2 
8098 | ——, diethyl ester.......... diethyl d-2,3-dihydroxy- (CHOH-CO2- 
butanedioate*; ethyl d- C2Hs)2 
tartrate 
8099 | ——,, diethyl ester diacetate. .] ethyl diacetyl-d-tartrate; [CH(OOCCHs)- 
ethyl d-diacetoxysuccinate COOC2Hs]2 
8100 | ——, dimethyl ester........ methyl d-tartrate........... (COOCHs)- 
(CHOH)2COO- 
CH3 
$101 || ——, dinitrate..3.5....<-26 dinitrotartaric acid.......... COOH(CHNOs)2>- 
COOH 
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Mol. 
Wt. 


170.22 


168.10 


206.19 


178.14 


150.09 


262.30 
206.19 


290.27 
178.14 


240.09 


ORGANIC COMPOUNDS (Continued) 





























Coe Density Melting ane Solubility in grams per 100 ml of 
Q, feltin, toting! ee eS 
No. and eeexof g/l point, “C | point, °C Water | Alcohol Ether, etc. 

8069 
ae Niger oe ie 0.837 -104.8 66 vb, ) co eth. 
8072 
8073 
8074 
8074M 
8075 
8075M 
8076 
8077 
8078 
8079 Boveri pl. f. | 1.01022 42 >300 slis..c¢. iis: s. eth. 
evn. 
8080 
8081 
8082 
8082M 
8083 
8083 H 
8083M 
8084 
8085 
8086 
8087 
8088 
8089 | | Fy, 
8090 per . 0.863—- soe Emer 177 i. co o eth. 
8091 
or 9 es | es A L28=30 dS. do Mi ee ci SARIN are 
2 
8093 
8094 | col. tricl...... 1.697 SHOW 1005) wae 20.629 | 1.66 c. | 0.87. eth. 
re 9.239 
204-6 185100 
8094M| 1.445475, [a] | 1.2086—- | 17 280 Elta alifco 2 eth.; s. ord. 
+7.45 ae org. solv. 
8095| [imonoel! fal uliet.t... . 3: stable 903, | 282 = =| ...... s. Mig eeeoes 
metastable 
84; meso 
111 
8096 | col. monocl, {1.7598 ] 170 | ......... 139%, | 19.8515 | 0.44 c. eth.;s. 
ate ante 343100 Books: i. bz., 
5352, 1.604 chl. 
8097 praeeweiee 1.0872! 22.5 DUET Pai Meas |e cers tom | tec toate 
8098 ool, hyg, liq. 1.2036- | 17 280 s. . ~ eth.; s. ord. 
eneyie org. solv. 
Drq 
8099 | monocl. er....| 1.1097 67 291-2727 sl. s 8. v. s. eth. 
8100 | col, fa] | 1.3046-° | (1)48; (2) | 280 8. v.s. | s. chl., ba. 
BAS a in 50; (3)61 
me. al. 
S10 10m |tneed Seer 4 |e ra des | Set d. 8. s. eth.; i. bz. 





For explanations and abbreviations see beginning of table. 
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8135 
8136 


Name 


d-Tartaric acid, dipropyl 
ester 


——, monoethy] ester....... 


——,, nicotine salt 
, dinitro-. 
1-Tartaric acid, diethyl 
ester 
i-Tartaric acid 


——, diethyl ester.......... 
Tartronic acid 


Telluride, diethyl. 
, dimethyl. 
Tellurium ethyl. 
Teraconic acid 





Terebic acid.......... 

Terephthalaldehyde... 

Terephthalaldehydic 
acid 

——-, 3-hydroxy- 


Terephthalic acid 


——,, diethyl ester.......... 
——,, dimethyl ester........ 


——, mononitrile, 
——, benzoyl- 


——,, 2,3-dihydro-. 
——,, 2,5-dihydroxy-... 


——,, hexahydro-. 
——.,, 2-nitro- 
Terephthalonitrile.... 


Terephthalyl chloride. 


Terpane. 
Terphenyl 


m-Terphenyl. 
a-Terpinene 


dl-a-Terpineol...... ae 
Terpin hydrate. 








PHYSICAL CONSTANTS OF 
Se ee ee eee 


Synonyms 


dipropyl d-2,3-dihydroxy- 
butanedioate*; propyl 
tartrate 

ethyl hydrogen d-tartrate.... 


See Nicotine, tartrate. 
See d-Tartaric acid, dinitrate. 
ethyl /-tartrate 


mesotartaric acid 


diethyl tartrate (meso)...... 

2-hydroxypropanedioic acid*; 
hydroxymalonie acid 

1-hydroxy-2-phenyl-1,1- 
ethanedicarboxyliec acid 

2-aminoethanesulfonic acid... . 

See Ethyl telluride. 

See Methyl telluride. 

See Hthyl telluride. 

2-isopropylidenebutanedioic 
acid*; isopropylidenesuc- 
cinic acid; +, y-dimethyl- 
itaconic acid 

2,2-dimethylparaconie acid.. . 

1,4-henzenedicarbonal*. ..... 

p-formylbenzoic acid........ 

4-formyl-3-hydroxybenzoic 
acid 

1,4-benzenedicarboxylic 
acid*; p-phthalic acid 

ethyl p-phthalate........... 

dimethyl 1,4-benzenedicar- 
boxylate* 

See Benzoic acid, p-cyano-. 

2,5-benzophenonedicar- 
boxylic acid 

See 1,3-Cyclohexadiene-1,4-dic 

2,5-dihydroxy-1,4-benzene- 
dicarboxylic acid*; 2,5- 
hydroquinone dicarboxylic 


aci 
See 1,4-Cyclohexanedicarboryli 
1,4-benzenedicarbonitrile*; 
p-phenylene cyanide 
1,4-benzenedicarbonyl chlo- 
ride*; p-phthaly] dichloride 
See p-Menthane. 
1,4-diphenylbenzene; _p- 
phenylbipheny]; tripheny]; 
diphenylphenylene 


See Benzene, 1,3-diphenyl-. 
1,3-p-menthadiene.......... 


dl-1-p-menthen-8-ol......... 
See Terpinol, hydrate. 
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Mol. 
Formula Wt. 
(CHOHCOOC3- 234.25 
Hy7)2 
COOH(CHOH): | 178.14 
COOC2Hs 
FUEV OPW agacacs 206.19 
HOOC(CHOH)2 | 150.09 
OOH 
SEV OF ee euFiGon 206.19 
HOCH(COOH)s...| 120.06 
CeHsCH2C(OH)- | 210.18 
(COOH)s 
H2NCHeCHeSOsH | 125.14 
CosHasNO7S-H20. .| 533.71 
(CH3)2C:C- 158.15 
(COOH)CH2- 
COOH 
CrHi0O4. . sen se 158.15 
CeHa(CHO)e...... 134.13 
CHOCcsH:COOH. .| 150.13 
CHOCsH3(0H)- 166.13 
COOH 
CseHa(COOH)s....| 166.13 
CcoHs(COOC2Hs)2 | 222.23 
CceHs(COOCHs)2. .| 194.18 
CeHsCOCeHs- 270.23 
(COOH): 
arborylic acid. 
(HO) 2C6H2- 198.13 
(COOH): 
c acid*, 
NOsCsH3(COOH)s | 211.13 
CeHa(CN)e....... 128.13 
CeHa(COCl)2..... 203 .03 
(CeHs)2CeHs...... 230.29 
Cotes ater 136.23 
Ci; OH eee eee 154.25 





ORGANIC COMPOUNDS (Continued) 











Crystalline Solubility i er 100 ml of 
form, color Density Melting Boiling a eee g 
No. ge a g/l point, “C | point, °C Water | Alcohol Ether, etc. 
G20 |) liqhebecerac cyanide 189 a2) | ante eec late 303 i Vv. S. v. s. eth. 
SG0 || col, ThOMD ce feaiclers:=.<--.- 90 pease Sota icBs Ss. s. eth: 
8104 
8105 19.7 
8105M [a]-7.55 519.7 1 .2054—— hh. aastea ets GOR ) R  oeml iesecrra | eters ado ac 
$106 | col. tab., 1.666 anh. 140 ese. alo s3 sl. s. eth. 


1.495, 1.536, 
1.605 
Siow) Get oaheeanned|| Gctoaecds SD GVM OPM Yee. Deets. ile Pi ecits | teaae Ones etch» « «oleiele 








S1Oge cok. prat.eth. ||| v..s)./.tarie 158 d. d.; subl. V. 8. v.s sl. s. eth 
110-20 
SVS: || OaseupeRedoere 8s or Bigedied epi ase: oboe 8. 8: s. eth. 
(147 d.) 

S109) i) tetr: need, =i Jeg. sae | 328-9 d. d. 6.52 0.003217) i. eth. 

8110 | deliq. need....) .......-. 180 d. =e aOR EN Eas V. S. sl. s. eth. 

8111 

8112 

8113: } 

Sita |p ariel. tethir.. ol aesitec sn LG Aecay sl erty -.3- Vv. 8. Vv. S. y. s. eth.; v. sl. 
s. bz. 

8116 | monocl. f.al...| 0.8155— | 174 d. sls. | s. 1.21 c. eth. 

8117 needs Moca tel Diatee® 4 (kt 248 P.O ove sk vy. sl. s. eth. 

8118 Meds 1. Woe sree = subl. s. h v. 8. sl. s. eth., chl. 

(248-50) 
S19). Peed yore cepere ae Peeters 234 srnlanaN gat. Mex 2s sl.s.h. | s. s. eth. 
8120 | need. or amor.| 1.510 subl. subl. ea. 0.0016 | v.sl.s.| v. sl s. eth, 
800: chl.; s, alk. 

8121 COMA ere ferscicill Meet fatese's ae Aha havad vbr k See. | APES ee LFS 2 PES TINE... RRLZ 

RiQD es PEOMps tyalacc|! sects s- i: 140 subl. >300} 0.33 h. | s. bh s. eth 

8123 

S1S4. i neediest e terre yes. le 285 Pees ite Al ale 8. s. eth.; i. tol. 

$125 

S126) lirvelhcrfrale” | Bef... C0 oe eal Beton cB s.(grn. | s. (bl. | 8. eth. 

or eth. fluor- fluor- 
es.) es.) 

8127 | 

PAPAS || | Seeiae ase Store| lcee Goes 270)(263). ||) Galeeetee <4. SACHS Inches allenpibacasccac 

8129 | col. need.f.bz.| .......-. 229) + Bn fe tee t i. sl. s. sl. s. eth.; s. h. 
ac. a. 

8130 IOC erexelarctoesrore|| ever aeiaious 78 259 d. d. s. eth. 

8131 F 

8132 | col. leaf. f. al..) 1.234— 213 BUbITAZT, «| asiesns vy. sl.s. | sl. s. eth., ac. 

f a., CSo; s. h. 

bz. (bl. fluor- 
es.) 

8133 

8134 col. liq., 1.4846] (@)0.846 | ........- 180 1 0 o eth. 

(B)0.838 173 
a col. liq., 1.4827 0.9357— 35; d. 40 219.8 1s v. 8. v.s. eth.;s. chl. 
8136 


(ea 
For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
8138 cis-Terpinol, hydrate... .| cis-1,8-p-menthanediol hy- CioH1s(OH)2:H20..} 190.28 
drate; cis-terpin hydrate 
8139 | Terpinolene.......... 1,4(8)-p-menthadiene........ Cio Hiceeeeea ae 136.23 
8140 | Tetracoline. See Quinoline, 2,5,7-trimethyl- 
8141)) | Tetracosane*(n)i5-siaee |e ee ee ee Bed CHs(CH2)22CHs3. . .| 338.65 
8142 | Tetradecanal*, oxime. See Myristaldehyde, oxime. 
8143 Tetradecanamide*, See Myristamide. 
8144 | Tetradecane*......... n-tetradecane............:. CH3(CHe)12CH3...] 198.38 
8145 , l-amino-. See Tetradecylamine*. 
8146 Tetradecanenitrile*, See Myristonitrile. 
8147 Tetradecanoic acid*., See Myristic acid. 
8148 Tetradecanoic anhydri|de*. See Myristic anhydride. 
8149 1-Tetradecanol*....... n-tetradecyl alcohol; my- CH3(CH2)iCH> | 214.38 
ristic aleohol OH 
8150 | Tetradecanoyl chloride|*. See Myristoyl chloride. 
8151 1-Tetradecene*.......| a-tetradecylene............. Cee CE Ons 196.37 
3 
8152 n-Tetradecyl alcohol. | See 1-Tetradecanol*. 
8153 | Tetradecylamine*(n).. 1-aminotetradecane;prim- CH3(CH2)1sNHp.. .| 213.40 
n-tetradecylamine 
8154 | Tetradecyl sulfate..... di-n-tetradecyl sulfate....... {CHs(CH2)13]250...| 490.81 
S164M)e2-Detradecyne* a. ree lee eee)... eee Gee, = C(CH2)10- 194.35. 
VE 5 
8154T | Tetraethylene glycol, | 2,5,8,11,14-pentoxapenta- (CH3s0C2Hs0C2- 222.28 
dimethyl ether decane* Ha)20 
Tetrahydro-, See the par|ent compounds (e.g., for tetrah|/ydronaphthalene see Naphth- 
8155 “Tetralin’’. See Naphthalene, 1,2,3,4-tetrah|ydro-*. 
8156 Tetramethylene. See Cyclobutane*. 
8157 Tetramethylenediami|ne. See Putrescine. 
8158 Tetramethylene glycol]. See 1,4-Butanediol*. 
8159 Tetramethylene oxide.| See Furan, tetrahydro-. 
8160 Tetramethylenimine. || See Pyrrolidine. 
8160M| 1-Tetratriacontanol*,:| |.)...................... n-C3sHes0H...... 494.91 
8161 s-Tetrazine.,.......... 1,2,4,5-tetrazine............ N:NCH:NN:CH..| 82.07 
oS SES i 
8162 s-Tetrazinedione, tetr|ahydro-. See p-Urazine. 
8163 | 2,1,3,5-Tetrazole...... 1,2,3,5-tetrazole............ NHN:NCH:N ...| 70.06 
8164 | Tetrolic acid.......... 2-butynoic acid*; methyl- CH3C:CCOOH....| 84.07 
propiolic acid 
8165 ||| Tetronal,...4...... 08+ 3,3-bisethylsulfonylpen- (C2Hs)20- 256.37 
tane*; pentane y, y-diethyl (SO2C2Hs5)2 
sulfone 
8166 | Tetryl..... ote capeorcsete 1314 N-methyl-N-2,4,6-tetra- (NO2)3CeH2N- 287.15 
nitroaniline; methylpic- (NO2)CHs3 
rylnitramine 
8167 “‘Thalline 0. 4qecks ee 1,2,3,4-tetrahydro-6-meth- CirHisNO........ 163.21 
oxyquinoline 
8168 | Thebaine............. Pparamorphine.............. CisHa1NO3... 2... 311.37 
8169 se; hydrochloride sree eee [me eae ec vos eee Ci9H2iNO3-HCl- 365.85 
2! 
8170 | Theine. See Caffeine, : 
8171 a-Thenyl alcohol. See 2-Thiophenecarbinol. 
8172 | Theobromine.......,. 3,7-dimethylxanthine........ C7HaNsO2........ 180.17 
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pee Density Melti ag Solubility in grams per 100 ml of 
orm, colo felting oiling 
No. Bad inde f g/ml point, °C | point, °C Water | Alcohol Ether, etc. 
8138 Col rhomibsMeth obde ssa anh. 117.1 | subl. 100 0.362 | 7.9415 | 0.71415 eth.; 
seen 1.512, 0.74515 chi. 
52 
8139 col. lig., 1.4823] 0.855 | .......-. 185 i. oo «© eth 
8140 
R141 | lnorsemente yeeros 0.7786 | 51.1 324.1; i. v.s. | v.s.eth. 
é 24315 
8142 
8143 
8144 | col. liq., 1.4459) 0.765 5.5 252.5 i. Vv. Ss. v. s. eth: 
8145 
8146 
8147 
8148 
8149 Prete leaf. 0.8355; 37.62 263.2; . 0220 sl. s. s. eth: 
{tal Beoae 38 16715 
8150 Pout 
8151 | col.liqg.. ....| 0.775 -12 246 i. v.38. v. s. eth; 
$152 
B45 Sa || COL. Cr... «crear ene = rte 37 291.2; y.sl.s. | s. s. eth. 
16215 
I Tea abo sees (eB aneaear SiS SAOvenleneeiice str |. eatatro.||, weber: x vari yenecae cos O EAS 
§154M| col. lig........ 0.765 | 5.5 252.5 i. v.s. | v.s.eth. 
g154T | col. lig. ....] 1.0182 | -....-.-. 275.8 Es 8. Leto teee 
alene, tetrahydro|-—). 
$155 
8156 
$157 
8158 
8159 
8160 
RIBOM J. apt al EK DD aden = ocvans 91) 9-095 9. Weed ell & cin « GUNIMONASRTA RII, Gxonedetoscte.r oehefe = 
RTGL ALEC sere vciste Mroleieer ccs 99 subl. Shoe cal a ee || eee bevels ayers 
8162 
S163 || leaf) false see Als.-2 ees 155 subl. s. s. i. et 8. ac. 
a.; sl. s. bz. 
8164 pol. tab. at a) eBRRR 76.5 203 Vv. Ss. Vv. 5S. aes eth.; 8.33 
eth. or CS2 
8165 glit; leaf. fiw) |....... +2 86 nioolive |eseiteas$e 0.22. | 4.315 7.11 eth, 
8166 | yel. monocl. 1.5719 130 exp. 187 a 0.42218 | v. s. eth.; g3 
fal. bz., ac. a. 
SIG | THOM ss. ore eters es eres 43 283.8 s. h. Vu. 8= vy. s. eth., bz. 
8168 | glit. pr. f. ne 1.3805 193 yAtdm weullineh- oak b- vy. sl.s. | 10.¢. 0.71! eth.; v. 
al s. chl.; s. bz. 
Hi a 
8169 eee agente Fecal peoe er eM bs 6 pee s. h. 6.310 s. eth. 
iis: H D 
8170 
8171 
8172 WHeThOmD Mee wick sires: 337 subl. 290-5) 0.0318 | 0.02317} sl. s. eth., 
f. w. 0.67100 ek al.; v. 
Sl. S. DZ, 


a a ee EEE 
For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 

8173 | Theophylline......... 1,3-dimethylxanthine........ C7HsNaO2........ 180.17 

8174 | Thetin, dimethyl-....| 2,2-dihydro-2,2-dimethyl-1, OS(CH3)2CH2CO..| 120.16 
2-oxathietan-4-one _______j 

8175 Thialdine............. 5,6-dihydro-2,4,6-trimethyl- SCH(CHs)SCH- 163 {29 
1,3,5-dithiazine W______ 

(CH) NHCHCH3; 
Se 

8175M| Thiamin, chloride; Thia|mine, hydrochloride. See Vlitamin Bi. 

8176 | Thianthrene.......... dibenzo-p-dithiin; diphen- CcoHsSCcHuS...... 216.30 
ylene disulfide L______} 

8177 Thiazole..oticnceccten thio[b]monazole; metathi- SCH:NCH:CH...| 85.12 
azole L______j 

8178 ——, 2-amino-........ 2-thiazolylamine............ CsHoNS:NHe..... 100.14 

8179 2-Thiazolylamine. See Thiazole, 2-amino-. 

8180 | 2-Thienyl ketone..... cia su ketone; (C4H38)2CO...... 194.26 
thienone ; 

8180M| Thiirane. See Hthylene sulfide. 

8181 Thioacetic acid........ See Acetic acid, thiol-. 

8182 Thioaniline. See Aniline, p,p’-thiodi-. 

8183 Thiocarbonyl chloride.| See Phosgene, thio-. 

8184 Thiocarbonyl tetrachlloride. See Methyl mercaptan, | perchloro-. 
8185 Thiocyanic acid....... sulfocyanic acid............ CNSH 2 eer 59.09 
8186. |'-——,, allyl ester... .......0 0 2-propeny! thiocyanate*; CH2:CHCH2CNS 99.15 
allyl sulfocyanide 
8188 ‘| ——, butyl ester........... n-butyl sulfocyanate; n- CH3(CH2)sSCN...| 115.19 
butyl rhodanate 
8190 | ——,fert-butyl ester........ tert-butyl sulfocyanate; (CH3)sCSCN..... 115.19 
tert-butyl rhodanate 

8191 | ——, cyanogen ester........ cyanogen sulfide; cyanogen N:CSC:N........ 84.10 
thiocyanate 

8192 | ——, ethylene ester. See Glycol, dithiocyanate. 

SLOSS i euhylestert aan trees] masa een enn CoH; SCNe sees 87.14 

8194 | ——, isoamy]l ester......... isoamy] sulfocyanate; iso- (CH3)2CH(CHe)2- | 129.22 
amyl] rhodanate SCN 

8195 | ——, isobutyl ester......... isobutyl sulfocyanate; iso- (CH3)2CHCH»- 115.19 
butyl rhodanate SCN 

8196 | ——, isopropyl ester........ isopropyl sulfocyanate; (CHs)2CHSCN....| 101.16 
isopropyl rhodanate 

8197 | ——, methyl ester.......... methyl thiocyanate; methyl | CH3SCN......... 73.11 

; sulfocyanate 

8198 | ——, phenyl ester.......... phenyl sulfocyanate; phenyl | CsHsSCN........ 135.18 
thodanate 

8199 | ——, propylester.......... n-propyl sulfocyanate; n- CH3sCH2CH2SCN..| 101.16 
propyl rhodanate 

8200 | Thiocyanuric acid... .| trithiocyanuric acid......... CsH3aNaSs........ 177.26 

8201 Thiodiglycol. See Hthanol, 2,2’-thiodi-. 

8202 | Thiodiphenylamine. See Phenothiazine. 

8203 Thiofuran. See Thiophene. 

8204 | Thioglycolic acid. See Acetic acid, mercapto-. 

8205 | Thiohydantoin. See Hydantoin, 2-thio-. 

8206 Thioisatin. See Thionaphthenequinone. 

8207 | Thio[b]monazole. See Thiazole. 

8208 | Thionaphthene....... benzothiophene; benzothio- | CeHsSCH:CH....| 134.19 
furan L___j 

8209 | Thionaphthenequi- 1,2-thionaphthenedione; CeHiSCOCO...... 164.17 

none thioisatin UH 
8210 | Thionine............. Lauth’siviolet.............. CiHoNsS........ 227.27 
8211 | Thiophene............ Chiofuraneyeeyeen. ae eee 84.13 
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Crystalline Solubility in grams per 100 ml of 
form, color Density Melting Boiling [RO eat emg 
No. a g/ml point, °C | point, °C Water | Alcohol Ether, etc. 
8173 | monocl. need. | .....:... BOVE QM Ma Ba ss 0.4415 | 1.25 sl. s. eth.; 1s. 
.W. 138° alk., NHsOH 
S074 |Edeliqhera 05. |eancneee @-HeO One oes 8. Faded (ae SOR cei 
8175 | monocl....... 1.191 43 d. sl. s. 8. v. 8. eth. 
8175M 
Si Guuemonocl prs iew-t ees 158-60 3538-4d.; | i. 0.25 c. | s. h. eth., CS2, 
f. al. 2041 H2S0sz, bz 
8177 Ol. lige asccs,+ + DIDS Se OPeeiesranes TEG2S 9 | Gaeta. - 8. s. eth. 
SU Sin eyels Crate Alege] | ceed ens - 90 d. sl... 8. sl. s. sl. s. eth. 
8179 . 
8180 | col. need. f.al.} ......:.. 87-8 326 i s. h. s. ord. org: 
solv. 
8180M 
8181 
8182 
8183 
8184 
SIS IACOls LiGeag elfen 2 cee 5 d. wo, d. Veeh v. s. eth 
SISGEU| loll... Seckee 1.056155 - -- | acca 161 v.sl.s. | o eth. 
(1.071°) 
8188 | col. lig. 0595633 © of avceceeds 184.5- i s. s. eth. 
' 1. 46902. 5 5 5748 
SLOOMG | NO donee foes et Sse tages: lS Pat, El back oma Pat oceanth Moacsersn pad 
S$T9t “| thomb..ple "i... ess 65 (60) d., subl. s s s. eth. 
or leaf, 30-40 
8192 
8193 col. liq., 1.4666] 0.996— -85.5 144.4 1 cs) co eth: 
PSL 1) GOTH RS ea aetel lpoeek eon aoal imate sand : y.sl.s.|s s. eth. 
193 .5-574° 
iS, || BIC RS Sao cgel |) coereee neal loo occnes 174-6 0 eee te His teeiis Rioloittelefoiale 
LOG Nes. aisinjates Siaysre Oe OG320 Se reece): 149-51 ihe 00 co eth. 
| (4152-3) 
8197 | col. lig. 1.068 -51 3 i. (v. sl] o eth. 
ye 1468012%. 8 s.) 
SOS) liq 2.02562 DIU 22828-6: hie ert 232 ib Ss. s. eth 
8199 Olen con el tees ee cities” aloe rotons shel s OE Se oe) GD ettendartiie Soi ae ay Saphceaomy ret To 
S200 Wvel. need. ou. oli pactacie= 200 ee emma y.s.h. | v.sl.s. | v.sl.s. eth. 
8201 
8202 
8203 
8204 
8205 
8206 
8207 
8208 = 221 volat. | i. v.s y. s. eth 
1.63324%6.2 
SBOOME yelspratteeeel oes = eile i 247 i. Bee) A tmretelreterstdeie ties 
ON A Tees onehias |! .-soaqagall| osnecepriim moswer ae ac vy. v. sl.} sl. s. s. eth. 
ae -blk. leaf. 8. €: 
8211 | liq. 1.5287 84.12 ; a | rch 


For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
8212 Thiophene, 2-acetyl-. | See Ketone, methyl 2-thienyl. 
8213 , 2-acetyl-5-bromo|-. See Ketone, 5-bromo-2-thieny|l methyl. 
8214 ——,, 2-acetyl-5-chloro|-. See Ketone, 5-chloro-2-thieny|l methyl. 
8215 | ——, 2-amino-. See Thiophenine. 
82166 Gees 2-DrOMO=. ...5.4a | i ih ae SCBr:CHCH:CH | 163.04 
(Ea eS 
8217" |) ===; 2-chloro=5.. nelle cee ee SCCl:CHCH:CH. .| 118.58 
8218 6) 2, 5-dibromo= see ieee ey ee ee SCBr:CHCH:CBr | 241.95 
(eee SaaS 
8219 | ——, 2,5-dibromo-3,4- | .......................... (NOs)2C4BroS,.... 331.95 
dinitro- 
8220" |) 2,5-dichloro=-am erie 40 een ee SCCl:CHCH:CCl | 153.03 
ee ey 
8221 ——,, 2,3-dihydro-2-imlino-. See Thiophenine. 
8222 6 leer as 2 D=CiOdO— 5. ORE Ii. eee, be vond eee ee SCI:CHCH:CI....| 335.96 
(i Sata 
8223 | ——, 2,3-dimethyl-....| 2,3-thioxene................ (CH3)2CsH2S... .. 112.18 
8224 | ——, 2,4-dimethyl-....| 2,4-thioxene................ (CHs)2CsHoS.. . .. 112.18 
8225 | ——, 2,5-dimethyl-....| 2,5-thioxene................ (CH3)2CsHoS..... 112.18 
8226 Tapani) 2:0 -CiMiCrOR a ow sc dace cc tdeeee (NO2)2CsHoS..... 174.13 
822 Tue:| raeersy 2-Cthay 1-705... ok ee ee cee eet CoHsC4HsS....... 112.18 
$228.4! s—— S=ethy lok Feel beh te pe ae CoHsC4H3S....... 112.18 
8229 ——., 2-formy]l-. See 2-Thiophenecarbonal. 
8230 | ——, 2-iodo-... FORO Cie 6 er Coane es Sel ce a Re Ci IS eee 210.04 
S230 |e) 2-100 0-5 oni tro-can may in ee een NO2C4HolIS 255 .04 
8232 | ——, 2-methyl-....... a-thiotolene................ 3C4H38. . 98.16 
8233 | ——, 3-methyl-....... G-thiotolene....-....2...... CH3CsHsS........ 98.16 
8234 pe a tet yi-5-— ee er ee CHs-CsH2S-CsHs. .| 174.25 
phenyl- 
8235 pee a CON ele an. ee ee ee NO2C4H38........ 129.13 
8236 ——,, tetrabromo.-..... 399.76 
8237 ——, tetrachloro-..... 221.93 
8238 | ——, 2,3,5-tribromo-.. 320.86 
8239 | ——,, 2,3,5-tribromo- 365.86 
4-nitro- 
8240 | ——, 2;3,5=ttichloro-M |e. yee tee C4HClS..........] 187.48 
824100! aes 233 0-Lrichoro- fill) 0 8 ee nenent enti NOsCaChsS....... 232.48 
4-nitro- 
8242 | —, 2,3,5-trimethyl- | (CHs)sCsHS...... 126.21 
8243 2-T) Op pen eae etc 2-thienylacetic acid......... CaHs8:CH2COOH | 142.17 
ac 
9244 ae OX =e 2-thienylglyoxylie acid; 2- CsHsSCOCOOH.. .| 156.15 
thenoylformic acid 
8245 | Thiophene aldehyde. See Thiophenecarbonal*, 
8246 2-Thiophenecarbinol. . ee erbaal; a-thenyl CsH38:CH20H....} 114.16 
alcoho 
8247 | 2-Thiophenecarbonal* 2-thiophenealdehyde; a-thi- | C,H3S-CHO...... 112.14 
enylformaldehyde; 2-for- 
‘ mylthiophene 
8248 | ——, oxime................ 2-thiophenealdoxime:....... CiH3S-CH:NOH. .| 127.16 
8249 | ——, phenylhydrazone...... 2-thienylformaldehyde CsH38-CH:NNH- | 202.27 
phenylhydrazone CcHs 
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8235 
8236 
8237 
8238 
8239 


8240 
8241 


8242 
8243 . 


8244 
8245 
8246 
8247 


8248 
8249 








Crystatline 
form, color 

and index of 
refraction 


ro He eS 
lem, yel., shiny 
col., 1.5203 


col. oil, 1.5204 
col. need...... 
monocl. f. al... 


wh. need... 35 
sp., 1.59155 
shiny spears. . 


red-yel. need. . 


col. oil, 1.5791 
red-yel. need. . 


Density 
g/ml 


0.995679 


19 
-| 0.9859 








Melting 
point, °C 


Boiling 
point, °C 


149.5-50.5 
128.32 
210.5-1.0 


290 

132-4 
135-6 
182; 7315 
12.5) 
115.4 





For explanations and abbreviations see beginning of table. 
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Solubility “n grams per 109 ml of 

















Water | Alcohol} Ether, etc. 
i |v. S. v.s. eth. 
1 2 co eth. 
i v.s v. s. eth. 
weaade v.s.h 2 Sh ae 
1 | 2 « eth. 
i Vi Sapeney aero ot ae 
i v.s y.s. eth. 
1 Ss. s. eth. 
1 Ss. s. eth. 
sl. s. Ss y. s. eth. 
i Vv. 8. v.s. eth. 
i v.s. vy. s. eth. 
Seren tees y.s. eth. 
ecceee Ss. Spa es) a eat eee 
i oo « eth. 
i 2 2 eth. 
BS aac v.s vy. s. eth 
i Vv. S. Ve_.S.,, eth.$ oJ 
alk. 
i s. h. y.s. eth 
i Vv. Ss. co eth. 
i sl.s. hb. | v.s. eth. 
ae SS ieee y.s. eth. 
i C o eth. 
bee © ss y.s. eth., bz. 
pas Va seg oa 
ViSs mn|| eerste vy. s. eth. 
i. v.S y. s. eth. 
is V.S s. eth. 
SE [s Sochec v.s. eth 
re Ch PS) eae Ae eae 





PHYSICAL CONSTANTS OF 


























Mol. 
No. Name Synonyms Formula Wt. 
8250 Bene boas a-thiophenic acid........... C4H38-COOH..... 128.14 
acid* 
8251 + 3-methyl= 7a re os eek Se eee Ra CH3C4H2S:COOH | 142.17 
8252 —,, 5-methyl-....... 0,0-thiotolenic acid.......... CH3C4H2S-COOH | 142.17 
8253 | 3-Thiophenecarbox- B-thiophenic acid........... CsH38-COOH..... 128.14 
ylic acid* 
8254 2,3-Thiophenedicar- | ..................0.ecceye C4sH28(COOH):...| 172.15 
boxylic acid* 
8255 | 2,4-Thiophenedicar- | ........................5. CsH2S(COOH)2. ..} 172.15 
boxylic acid* 
8256 | 2,5-Thiophenedicar- | ...................0.0.05- CsH28(COOH)2. ..} 172.15 
boxylic acid* 
8257 || ==; disthyliesterme me een ene oe Re CsH2S(COOC2H5)2 | 228.26 
8258 2-Thiophene-ol, 2,5-thiotenol............... CH3C4H2S:OH....| 114.16 
5-methyl- 
8259 a Nidep ene eotar SSeS cncs GE Rrae eee C4H38-SOoNHe....} 163.21 
mide 
8260 oo eee neneeai fons NL CR NS Se ard Saisihemenie CsH38-SO2NHe....} 163.21 
mide s 
8261 a-Thiophenic acid. See 2-Thiophenecarboxylic acid) *. 
8262 8-Thiophenic acid. See 3-Thiophenecarbozylic acid| *. 
8263 | Thiophenine.......... 2-aminothiophene or 2,3- C4H38-N Hp or 99.15 
dihydro-2-iminothiophene C4H48(:NH) 
8264 | ——, N-acetyl-. See Acetamide, N-2-thienyl-. 
8265 WV EMMOt Yl a. resist ee ce se dooce As ieee wae CHsNHCsH3S. ...} 113.17 
8266 | Thiophenol. See Phenol, thio-. 
8267 | Thiopyrine...........| 1,5-dimethyl-2-phenyl-3- CHsNN(CeHs)- 204.28 
thio-3-pyrazolone.......... L______ 
CSCH:CCHs 
pia eae 5) 
8268 Thiosalicylic acid. See Benzoic acid, o~mercapto-. 
8269 | Thiosinamine. See Urea, allylthio-. 
8270 2,5-Thiotenol. See 2-Thiophene-ol, 5-methyl-. 
8271 a-Thiotolene. See Thiophene, 2-methyl-. 
8272 8-Thiotolene. See Thiophene, 3-methyl-. 
8273 | 0o,o-Thiotolenic acid. See 2-Thiophenecarbozylic acid}, 5-methyl-. 
8274 | Thiourea. See Urea, thio-. ; 
8275 Thioxene. See Thiophene, dimethyl-. 
8276 | Thiuram disulfide, dic|yclopentamethylene-. Slee Disulfide, bis(1-pi| peridyl- 
8277 | ——, diethyldimethyl-|. See Disulfide, bis(ethylmethylth iocarbamyl). : 
8278 | ——, tetrabenzyl-. See Disulfide, bis(tetrabenzylthi|ocarbamyl). 
8279 | ——, tetrabutyl-. See Disulfide, bis(dibutylthioca|rbamyl). 
8280 | ——, tetraethyl-. See Disulfide, bis(diethylthiocar|bamyl). 
8281 | ——, tetramethyl-. See Disulfide, bis(dimethylthioc|arbamyl). 
8282 , dicyclopentamet/hylene-. See Sulfide, bis(1-pi| peridylthiocarbonyl). 
8283 | Thiuram sulfide, tetra/methyl-. See Sulfide, bis(dim ethylthiocarbamyl). 
8283M| p-Threose ............ l-threose, formerly.......... CEEOM AAAs 120.10 
8284 a-Thujone............ 6-ketosabinane (one form)...| CioHisO.......... 152,23 
8286 | Thymine............. 5-methyluracil.............. NHCONHCOC- 126.11 
ek 
(CH3) :CH 
paar 
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ORGANIC COMPOUNDS (Continued) 






































Crystalline Solubility i 100 ml of 
form, color Density Melting Boiling lesan kal Bs - 
No. sadiperet ¢/ml point, “C | point, °C Water | Alcohol | Ether, etc. 
25001) needs Lecce 126.5 260 d. 0.75%, | v.8 vy. s. eth.; sl. s. 
v.s.h. ler. 
8251 COMEMEEM ste IME. os saws 1405. 144, SRS Ee Ls sl. ss Vos. vy. s. eth. 
v.s-h. 
S252 lcolsneed a. c.c.ceil) asc dconte. 6 ii3//Asu blll sl. s. S Vv. 8 v. s. eth. 
y. 8. h. 
BOD SmENeeM ae Wee, tel eras fiereris ces 136 subl. OBPO Ce eer rote doe 
825474) need: fawewsi 4) 20.22... ZIM deee melee Rae cee sles lth Fh [0 vy. s. eth 
S25 DI ater erarcaise teeter Wdevcsd accu secs 280 isu led: | meer te eligi ||Pee xc,5: sss |lleurees repartee 
S25 Gwe Wiecr. <steMet eh. dacs fesubl yong’, .SA0....)... Sle svavllless s. eth. 
>350 
R25 geimeed. Or prs. il eats. ce ss SOIC JOMNBAT PE bt cocoa VSO] sons A. ee 
Be5SUll icolsow MeN... cee els 85 unst. | sl.s v.s v.s. eth 
8259 whsebeeet tee eEe Sy. 25. tem AS DMA ARO «1 Blige. LEERY ERA GEES 
RA) jpsewtona SES. nl| sneneuenns 152-3) aneeione ©. fetes. Lee SSRIS. SHAY s,s 
8261 
8262 
S26Sic1 fyel. resin\ vole Wey. 4... 22.2) eee 61-2! d ¥.8 ¥.8 i. eth. 
8264 
8265 GOL Steve roves: « Sod he oyoacoe s. OH CHIME 5 EMCEE BEBO ZIP Terese Cetera otll) sss cyaaas ate slars ae 
8266 
8267 | teols tert... 2A it-we eee £66A, ot ; teteek gee)... ; sl. s. s. s. eth. 
¢., s.h 
8268 
8269 
8270 
8271 
8272 
8273 
8274 
8275 
8276  |thiocarbonyl). 
8277 
8278 
8279 
8280 
8281 
8282 
8283 
8283M| micr. col. need.,| .......... 128382) 9 Al eaeenciten Vv. 8. y. sl. s. | i. eth., pet. eth. 
v. hygr.; 
[a] - +29.09 
to +19.59, 
[a] “ -12.5 
8284 | col. liq., WHOTS20 7 Sie nes ances 200 y. sl. s, | 0 o eth. 
1.454018.6 
S286an)| meed. fale aliss.c. cs -.. CO we welll ere chs 0.7422 | sls. v. sl. s. eth.;.s. 





alk., H2SO4 





For explanations and abbreviations see beginning of table. 
1089 


PHYSICAL CONSTANTS OF 























Mol. 
No. Name Synonyms Formula Wt. 
8287 | Thymohydroquinone..| 2,5-p-cymenodiol.,.......... Vee 166.21 
8288 | Thymol.............. 3-p-cymenol................ CH (Cine 150.21 
8289 | ——, I-hexahydro-. See /-Menthol. 
8290 | ——, 6-nitroso-....... thymoquinone 2-oxime...... CioHi130(:NOH)...} 180.22 
8291 | Thymolphthalein.....| ..........0..0..2..22..... OCOC¢H4C- 430.52 
(ee eee 
(C10H130)2 
8292 Thymoquinone....... 3,6-p-menthadiene-2,5-di- (CH3)2CHCsH2- 164.20 
one; 2-isopropyl-5-methyl- (CHs)Q2 
hydroquinone 
8293 | ——, 2-oxime. See Thymol, 6-nitroso-. 
8294 | o-Thymotic acid...... 3-hydroxy-2-p-cymenecar- CH3(C3H7)CeH>- 194.22 
boxylic acid (OH)COOH 
8295 | Thymylamine........ 3-p-cymylamine; 2-isopro- CsH7(CHs)CeHs- | 149.23 
pyl-5-methylaniline NH2 
8296 Thyronine, tetraiodo-.| See Thyrozine. 
8297 | d-Thyroxine.......... B-[(3,5-diiodo-4-hydroxy- HOCe6HeI20CsH> | 776.93 
phenoxy)- 3,5-diiodophenyl]- | IsCH2CH(NH»)- 
d-alanin COOH 
8298 | I-Thyroxine........... Eotralodothyronine Saati CisHulsNOg...... 776.93 
8299 | Tiglaldehyde......... 2-methyl-2-butenal*; a, B- CH3CH:C(CHs)- 84.11 
dimethylacrolein; guaiole CHO 
8300 | Tiglic acid............ 2-methyl-2-butenoic acid* CH3CH-C(CHs)- 100.11 
(one form); a, B-dimeth- COOH 
ylacrylic acid 
8301 Tin, diethyl-*......... tin diethyl 22-62 csascce al on( Oskls)aet ae 176.82 
8302 | ——, diethyldi- diethyldimethylstannane..... (Cae CH 206.89 
methyl-* 
8303 | ——, hexaethyldi-..... triethyl tins see. ae Varese 411.76 
2415 )3 
8304 | ——,, tetraethyl-*..... lg eo tetra- | Sn(CoHs)4........ 234.94 
ethy! 
8305 | ——,, tetraisoamyl-....| tetraisoamylstannane........ [(CHs)2>CHCH> 403.26 
2j401 
8306 | ——, tetramethyl-*.. .| tin tetramethyl; tetramethyl- | Sn(CHs)s......... 178.84 
stannane 
8307 | ——, tetraphenyl-*....! tetraphenylstannane........ (C@eHis)aSny. oo oee 427.10 
8308 | ——, tetrapropyl-*....| tetrapropylstannane......... ome 291.05 
8309 | ——, tetra-o-tolyl-....| tetra-o-tolylstannane........ (CH3C6H,)4Sn. 483.21 
8310 , tetra-p-tolyl-....| tetra-p-tolylstannane........ (CH3C¢Ha)4Sn. . 483.21 
8311 | ——,, triethyl-. See Tin, hezaethyldi-. 
8312 | Tin eRloride: eres [ooo ee ee eo (CeHsCH2)sSnCl .| 427.54 
benzyl-* 
8313 | ——, triethyl-* BaBoig.ciios| SUyACAae Hoo Rae ore Con ame (CoHs)sSnCl...... 241.34 
83149 | Ga trlisoamyl<hs.). | 2 sce ce ee [(CH3)2CHCH2- 367.57 
CH2]35nCl 
8315 sutniphenyl-t1e 8.5 lp ee eee Mia he (CeHs)sSnCl...... 385.46 
8316 Tin dichloride, Cis Pie een ee a ees eee (C2oHs)eSnCle... . . 247.74 


ethyl-* 
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No. 





8293 
8294 


8295 
8296 
8297 
8298 
8299 
* 8300 


8301 
8302 


8303 
8304 
8305 
8306 
8307 
8308 


8309 
8310 


8311 
8312 


8313 
8314 


8315 
8316 














Crystalline Solubility i 100 ml of 
form, color Density Melting Boiling Siete al ie ee 
and ane f g/ml point, “C | point, °C Water | Alcohol Ether, etc. 

Dee ee IN a acl hacensvats cha 143 (139) | 290 8. he 8. s. eth. 

col. hex. pl. 0.969; 51.5 233.5 0.08529, | 35720 360 eth.; s. 

1.518934-4, Se 0.13257} 91% | chi, CS», 
1.525, 1.609 0.978—— glac. ac. a.3 
sl. s. glye. 

MEE AL Res tesacy. 0A city Chis)-rvscere UE TIPS eae i. V.s vy. s. eth. 

(fo) gh otto ea Z45-GR SE MICE. es nll ecierevvere Ss. s. eth. acet. 
coustic alk., 
chi. 

yels tricl; tabeal lige. | cin! 45.5 232 v. sls. | v.s v. s. eth.; 3. 
chl. 

peo ‘SALON |i) Soe ames 127 subl. 0.01 c. | s. s. eth., bz. 

or bz. 

OU seat cisroraretess al llimarsiet = eA th 230 v.sl.s. | s. s. eth. 

need. || Se Beat D3 Tid ROSH EER. ca\h aon cde ROA sO) Ae ~~, 

wh. a (lls Sof al lias Beeps 235-6 dO) Weenie nat 0.001 i. i. eth. 

need. 

licieplees Ob aus OLS65) | a neces 116.5 40-50 rc) co eth. 

col. tricl. pr., 0.8727"; 64 198.5 sl. s.c.,| s. s. eth: 
1.434281 a v. 8. h. 
0.964—- 

YabOloge oben USE ee noeecon d. 1. 8. s. eth. 

COlMliGhy, eres. 1.231919 | <-13 144-6 i. it | s. org. solv. 

fiqgecoeno. £14115—..|.. bdlonies 270 d: i. i. | s. eth., bz. 

col. liq., 1.1872 -112 181 6 8. s. eth. 

1.5143 J 

litt ear eeet a ai 13035 19-8 =i) eee Aan TSG basins anna eee ok eo eeee 

eal lig, Tea el) ess sae 78 i. 8. s. eth. 

col. tetr. f. 1.490~ | 226 >420 i. ss. | sh. bz, pyre 

xylene CCl, chl., ac. 
a. 

Colsliqhermasn 11065204 | S222ee, oF 222-5 ade ately aE s. org. solv. 

Col. lig.-Sae ee a were 158-9 (215)} 2.2... i. i. s. eth., bz. 

Ol: Need sass peace 230-3 Sa Biase ae. i. sl. s. sl. s. eth; s. 
bz., chl., CS2, 
pyr. 

WISNEEC sc rs:s)<nill teueyehirotacs store 142-4 d. i i, s. eth., ac. a. 
oe bz., 
chl., pyr. 

collinear: = 1.4288 10(15.5) 208-10 MES wall a ae dares s. org. solv.. 

Ah sie 1.129084.2 | -30.2 11418 seals ees | roletrigutgc,« hla weet re 

COL GraAetree i fs chores 106 24018.5 ina yee 8. org. solv. 

wh: need*seraa ier. be oe ne. 84-5 220 | Acadian s. HCl, org. 


For explanations and abbreviations see beginning of table. 
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No. 


8317 


8318 


8319 
8320 
8321 
8322 
8322M 
8323 
8324 


8325 
8326 
8327 
8328 
8329 
8330 
8331 
8332 
8333 
8334 


8343 


8344 
8345 


8346 
8347 


8348 
8349 

















Name Synonyms Formula 
‘Vin difluoride) di=4 a.) |) S25. Bebeateent fees de nicess (CoHs5)oSnFo...... 
ethyl-* 
Tin oxide, diethyl-*...| diethylstannone............ (CoHs5)2Sn0.....-. 
‘Lin. trichlorideta.. 7 P| en S-betiee cesses bs cee CH38nClz.......- 
methyl-* : 
T.N.A. See Aniline, 2,4,6-trinitro-. 
T.N.T. See Toluene, 2,4,6-trinitro-*. 
Tobias’ acid. See 2-Naphthylamine-1- sulfoni|c acid. 
a-Tocopherol......... one factor of vitamin E...... CopH5002.......-. 
Tolan. See Acetylene, diphenyl-. 
o-Tolidine............ 4,4’-bi-o-toluidine (NH2=1); | [NHe(CH3)CeHs)p.. 
4,4’-diamino-3,3’-dimethyl- 
biphenyl] 
~TFolidine. .2.5.0..4¢ 4,4’-bi-m-toluidine (NH2=1); | [NH2(CHs)CeHsh.. 
4,4’-diamino-2,2’-dimethyl- 
biphenyl 
p= TLolidiner ee odiatel Hey. Skiackite non ence deeaeae eee 2.. 
o-Tolualdehyde....... 2-methylbenzenecarbonal*; CHsCseHiCHO. ... 
o-methylbenzaldehyde 
m-Tolualdehyde...... m-methylbenzaldehyde...... CH3CeH4sCHO.... 
p-Tolualdehyde....... p-methylbenzaldehyde...... . CH3CsHsCHO.... 
a-Tolualdehyde....... phenylacetaldehyde......... CeHsCH2CHO.... 
o-Toluamide.......... o-methylbenzamide......... CH3CeHsCONHe. . 
m-Toluamide......... m-methylbenzamide......... CHsCeHsCON Hae. . 
p-Toluamide.......... p-methylbenzamide......... CH3CsHiCONHp., . 
a-Toluanilide......... a-phenylacetanilide......... Paper ee 
6H 
Tolubenzyl! alcohol. See Carbinol, tolyl-. 
TOMWMENE 3.5 hissy + ood methylbenzene; phenyl- Cele CHe nase 
methane 
——, a-amino-. See Benzylamine. 
——, w-azido-. See Toluene, a-triazo-. 
——., benzyl-. See Methane, phenyltolyl-. 
—., a-(benzyldithio)-|. See Benzyl disulfide. 
——, o-bromo-..... ...| o-tolyl bromide............. CH3CeHaBr,...... 
——, m-bromo-....... m-tolyl bromide............ BrCsHuCHs....... 
——, p-bromo-....... p-tolyl bromide............. BrCsHsCHs....... 
——.,, a-bromo-. See Benzyl bromide. 
——, a-bromo-o- o-nitrobenzyl bromide....... NO2CeHiCH-Br... 
nitro- 
——.,, a-bromo-m- m-nitrobenzyl bromide...... NOsCcsHiCHBr... 
nitro- 
——, a-bromo-p- p-nitrobenzyl bromide....... NOeCcsHsCHeBr.. . 
nitro- 
——, butoxy-. See Ether, butyl tolyl. 
—_, o-butyl-......... 1-butyl-2-methylbenzene..... 








CHsCeH4(CH2)3- 
CH; 





Mol. 
Wt. 


214.82 


192.82 


240.11 


430.70 
212.29 


212. 
120. 


120. 
120. 
120. 
135. 
135. 
135. 
211. 


171.04 
171.04 
171.04 


216.04 
216.04 
216.04 


148.24 
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No. 





8318 


8319 
8320 
8321 
$322 
8322M 
8323 
8324 


8325 
8326 
8327 
8328 
8329 

8330, 
8331 
8332 
8333 
8334 


8335 
8336 


8337 
8338 
8339 
8340 
8341 
8342 
8343 


8344 
8345 


8346 
8347 


8348 
8349 



































Crystalline : ; - Solubility in grams per 100 ml of 
form, color Density Melting : Boiling 

and indsipt g/ml point, “C | point, °C Water | Alcohol Ether, ete. 

eh ih (iedbil all oaagomeane 3 ieee toe ollie ko Ny dige pe 0,458! 2.6431 me. al.; 

non. ; tab. 0.0478! bz. 
. me. al. 

VE DOWO Sa n:z.0\|) wie «robes sone rphareeen WG! Gea naa | aaa s. HCl, dil. a., 
cone. alk.; i. 
org. solv. 

COMMCII EC S| ee cea tH AS re hs Wich dy. wt. SCout eriyas s. org. solv.; 
hyd. by alk. 

pac yelolly lige) seeck.ns 50) wens ve d. 350 ilo Se s. eth. 
Colusca fel Wa pierces os 3 126.5=O\qalyeanasecets - sl. 8 v.S y. 8. eth, 
DES Soh sews 27. Sete tees = LOG aR te Bou letters is -i.+ s. h. v.s y. s. eth. 
Nea Ermancts cists so ltetirrdestsnee LOSS Pade cette 5. he Vv. 8 y. s. eth. 
Hea 35 mass 14089 -- + | ctaaabis des 195.5 sl. s. Ss. s. eth. 
1. 219. 

liq., is O19 9k || neeiereertets 199(195.5) | sls c) c eth. 
1.5406821- 

liq., A020' ~~ sItescerareterns operas 204 sl. s C) oo eth. 
1,5469316-6 

col. liq., 1.027 <-10 194 y. sl. s. | 0 o eth. 
1.5254619.6 

polaneed: £5 Well s.)<eciasts TA ie redtes Nace aero: sl. s. @, | v. 8 vy. s. eth. 

(139-40) ‘V..89h3 

need ereth., .. |) aa naeisersiate OTA(O4), leterceranye sl. s. 8. sl. hay v. sl. 
s. bz. 

Colaneed.f. We | siea.dscs51 165 ie es, | Berenseercs fe sl. s. C.,| VS v. s. eth, 

(159-60) ye Sah, : 

573 1510) Oe Gr) a See LESS NY || Recareeee ta ie 3.3 1.1 eth.; 1. 
H2SOs, dil. 
KOH 

col. liq., 0.866~; -95 110.8 0.04716 | co co eth.; s. chl., 

1.4978216.35 Laon glac. ac. a., 
0.86234—- acet., CSe, 
bz. 

COL Gs. .ce- 1.422 -27 we to| 181.75 i. V.s vy. s. eth., bz. 

-29 
col. lig., 1.551 | 1.4099-" | -39.8 183.7 i. s. » eth. 
thomb,. er. f. | 1.3898 | 28 184-5 i. 8. s. eth., bz. 
al., 1.549 

CraerOUe alec crel|' are nett a AGHUETN WN cwisnrtaiescts a v.s. s. bz. 

Peed mrs orc.s| low webs ora DS) ea ol Wsctereferer cree Vib 8,8, || \eeeeeetetne sebere 

need halter eecrs: ecrare ate JOOK9T=B) | ih cake ns sl. s. 21: vy. s. eth, 

(i.) 378 
oileaies. OBI [eee 200-1 i. sls. | s. eth. 


a 


For explanations and abbreviations see beginning of table. 
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No. 
8350 
8351 
8352 
8353 
8354 
8355 


8356 
8357 


8358 
8359 


8360 
8361 
8362 
8363 
8364 
8365 
8366 
8366M 


8367 





8378 


8379 
8380 
8381 
8382 
8383 


8384 
8385 


Name 





Toluene, m-butyl-.... 
Se D-DUtY =e ete 


——,, 3-tert-butyl- 
2,4,6-trinitro- 
——., o-chloro-........ 


——.,, m-chloro-....... 
—., p-chloro-........ 


——., a-chloro-. 

—., a-chloro-a,a- 
difluoro- 

——, chloromercuri-. 

—., a-chloro-o- 
nitro- 

——.,, a-chloro-m- 
nitro- 

——,, a-chloro-p- 

nitro- 


——, diamino-. 

——., a,a-dibromo-. 

—, a,a-dibromo-p- 
nitro- 

——., a,a-dichloro-. 

——., a,4-dichloro-. 

——,, a,a-dichloro- 
a-fluoro- 

——., a,a-dichloro-m- 
nitro- 

——,, a,a-dichloro-p- 
nitro- 

——., 3,5-diethyl-...... 

, o-diethylamino-. 

——,, p-diethylamino.-., 

, a,a-difluoro-. 

1,2-dihydro-..... 

2,3-dihydroxy-. 

2,4-dihydroxy-. 

2,5-dihydroxy-. 

2,6-dihydroxy-. 

3,5-dihydroxy-. 

2,4-dinitro-...... 


| 


~ 


. 


+ 


. 


I 


wwe 


2,5-dinitro-...... 
2,6-dinitro-...... 


| 


we 


——, 3,4-dinitro-...... 
——, 3,5-dinitro-...... 


——- 0, m or p-ethoxy- 
——,, a-ethoxy-. 
——,, o-ethyl-... 





PHYSICAL CONSTANTS OF 


Synonyms 





1-butyl-3-methylbenzene. .. . . 
1-butyl-4-methylbenzene.... . 
artificial musk.......000.... 
2-chloro-1-methylbenzene. . . . 
3-chloro-1-methylbenzene. . .. 
4-chloro-1-methylbenzene. .. . 


See Benzyl chloride. 
benzodifluorochloride........ 


See Mercury chloride, tolyl-. 
o-nitrobenzyl chloride. ...... 


m-nitrobenzyl chloride...... . 


p-nitrobenzyl chloride. ...... 


See Tolylenediamine. 
See Benzylidene bromide. 
p-nitrobenzal bromide....... 


See Benzylidene chloride. 
See Benzyl chloride, p-chloro-. 
benzofluoride dichloride. .,.. . 


m-nitrobenzal chloride....... 


p-nitrobenzal chloride....... 
1,3-diethy]-5-methylbenzene* 
See o-Toluidine,N ,N-diethyl-. 
See p-Toluidine,N .N-diethyl-. 
See Benzal fluoride. 
See Pyrocatechol, 3-methyl-. 
See Cresorcinol. 

See Toluhydroquinone. 

See Resorcinol, 2-methyl-. 
See Orcinol. 
1-methyl-2,4-dinitrobenzene 


2-methyl-1,4-dinitrobenzene 

2-methyl-1,3-dinitrobenzene 

4-methyl-1,2-dinitrobenzene. . 

1-methy]-3,5-dinitrobenzene. . 
- See Ether, ethyl tolyl. 


Ether, benzyl ethyl. 
1-ethyl-2-methylbenzene, ... . 


*Name approved by the International Union of Chemistry. 
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Formula 


CHsCeHsCaHo. . . . 
CHsCeHaCuHy.... 


[(CH3)3C](CHs)- 
CsH(NO») 


2)3 


ClCeH4CH3....... 
ClCeHsCHs....... 
ClCsH.CHs....... 


CcoHsCF2Cl....... 


NO2CeHsCH2Cl. .. 
NO2CcsHsCH2Cl... 
NO2CsHiCH2Cl. . . 


NO2CcsHsCHBre. . . 


CcHsCChF....... 
NO2CsHsCHCh. .. 
NOsCeHsCHClh.. . 
(C2H5)2CeHsCHs. . 


(NO2)2CeHsCHs.. . 


(NO2)2CeHaCHs. . . 
(NO2)2CeHsCHs. . . 


(NO2)2CeHsCHs. . . 
(NO2)2CeHsCHs.. . 


CH3CeHiC2Hs.... 





Mol. 
Wt. 





148 .24 
148.24 
283 .24 
126.58 
126.58 
126.58 


162.57 


171.58 
171.58 
171.58 


294.95 


179.02 
206.03 
206.03 
148 .24 


94.15 


182.13 


182.13 
182.13 


182.13 
182.13 


120.19 


ORGANIC COMPOUNDS (Continued) 





8381 
8382 
8383 


8384 
8385 





Crystalline 
form, color 
and index of 
refraction 


col. liq., 
1.5238 

col. liq., 
1.521419 

col. liq., 
1.519919 


Gols liq: cikarevere 


er. f. lgr., 
1.555751.5 

yel. need. f. 
Igr., 1.557761-5 

leaf. or need. 
£. w. 1.564761-5 


need. f. al..... 


col. lia., 
1.51801 
monocl. er. f. 


lig., 1.4763... 


yel. need. f. al. 
or C82, 1.442, 
1.662, 1.756 

need. f. al..... 

rhomb. need., 
1.479, 1.669, 
1.734 

yel. need. f. 
CS2 


yel. monocl. 
need. f. w. 


col. liq., 
1.5056916-05 





Density 
g/ml 


1.5211; 
1.3217 


1.282111 
1.28312 


1.259u1. 


1.277411 


0.873 


Solubility in grams per 100 ml of 





























Melting Boiling 
point, “C | point, °C Water | Alcohol Ether, etc. 
moe Seer 197-8 re sl. s. s. eth. 
PONS iniote 198-9 is sl. s. s. eth. 
85(97) SSS rE s. s. eth., bz. 
-34(-36) 159 i. 8. co eth.; s. bz., 
t chl. 

-47.8 162 i. 8. «© eth.; s. bz., 
chl. 

7.5 162 1% s. « eth.; s. bz., 
chl. 

Bakar anscckeeses 142.6770 % s. s. eth. 

AO Mina vee nk Wes. cL 3 s. vy. s. h. eth. 

44.5 18335 i. s. s. eth. 

Tlie pve amen |Meeston ree cer ve 7.10 | s. eth.; 8.872 
me. al.; 69.725 
bz. 

820-2 Die rece att. 1; v.s v.s. eth. 

KSAT ahah dae 178-180 d. s. d. WRTe es steronoes 

ie 2 Ell a oneemes 6 i. y.s.h. | v.s. h. eth 

AGA. Wri Ae RES i. 8. s. eth. 

SERIE 198-200 1 ° c eth. 

Peace 110.1 i. v.8 s. eth. 

69.5-70.5 | 300sl.d. -| 0.0272 | 3.04% | 9.422 eth.; 8. 
bz., CS2 

52:5(50:5) eee eee ee v. 8 vy. s. bz., CS2 

CBG Le eee ee .|, Se Bene” texts cx antes 

i. Sa) a i 8. s. eth.; 2.217 

(59-61) C82 

93 subl. sl. s 3. V.. 8. ethssnae 
C82, chl., bz.; 
sl. s. Igr. 

162 it, C) o eth. 


<-17 





For explanations and abbreviations see beginning of table. 
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Name 





Toluene, m-ethyl-.... 


—=—; p-ethyl-. ......:. 
——,, o-fluoro-........ 
——., m-fluoro- 
——., p-fluoro-........ 
a-fluoro-. 
hexahydro-. 

o, m or p-hydroxy 
a-hydroxy-. 


isopropyl-. 

o, m or p-methox 
a-methoxy-. 
o-nitro- 


8 
re 
° 
im 
° 
1 











DOIPRBROEEERE 


8 
8 
ae 
lad 
° 
1 


Ke) 
1 
ie 
q 
° 
1 


fo) 
1 
eh 
q 
: 
T 


Ke) 
7 
i=} 
<4 
q 
ie} 
2) 
° 
7 


0°, m or p-phenyl- 
a-phenyl-. 
(2-propenoxy-). 
propoxy-. 
o-propyl- 


a een ery 


m-propyl- 


» P-propyl- 


1,2,3,6-tetrahydr 
a-triazo- 


~ 


eee BA a Je | 


R 
1 
a. 
ie) 
5 
o 
Let 
° 
' 


g 
J 
ct 
5 
= 
=") 
=] 
fo} 
53 
° 
' 


a-trifluoro-m- 
nitro- 

——, 3,4,5-trihydroxy-. 

——., 2,3,4-trinitro-*... 

——., 2,4,5-trinitro-*... 


. 


——,, 2,4,6-trinitro-*... 


Tolueneboronic acid, o 
a-Tolueneboronic acid 
Toluenediamine. 

a, a-Toluenediamine, 
a,2,-Toluenedicarboxy 








Mol. 
Synonyms Formula Wt. 
1-ethyl-3-methylbenzene. .... CHsCeHiCoHs....} 120.19 
1-ethyl-4-methylbenzene. .... CH3CeHiCoHs....} 120.19 
CH,CeHyk....... 110.13 
CHaCeHuF........ 110.13 
CH3CeHuF....... 110.13 
See Benzyl fluoride. 
See Cyclohexane, methyl-. 
-.See Cresol. 
See Benzyl alcohol. 
Dea ereceie pote ete ey TE CUsCoHal........| 218.05 
Ei asc ecauaaahe gotstejetiiates Arete oe CUsCeHal........| 218.05 
hice fea hats Urn or ERR t. 3CeHul........| 218.05 
See Benzyl iodide. 
ee Cymene. 
y-. See Ether, methyl tolyl. 
See Ether, benzyl methyl. 
3c. AE leash 5 oe ee NOeCceHiCHs.....| 137.13 
Rae ce on cas SOE Catan ¢ NOsCeHsCHs.....| 137.13 
njaf ofohaua/etakererererefelererare erecieiehhe NO2CsHsCHs.....| 1387.13 
NOCsHiCHg...... 121.13 
NOCsHiCHs...... 121.13 
NOCsHiCHs...... 121.13 
- See Biphenyl, methyl-. 
See Methane, diphenyl-. 
See Ether, allyl tolyl. 
See Ether, propyl tolyl. 
1-methyl-2-propylbenzene... . ee aes 134.21 
3 
1-methyl-3-propylbenzene. ,. . Pee: 134.21 
3 
1-methyl-4-propylbenzene ... Goer 134.21 
3 
o-. See Cyclohexene, .4-methyl-: 
benzyl azide; w-azido- CeHsCHoNs...... 133.15 
toluene 
benzotrichloride; phenyl- CeHsCCls........ 195.48 
chloroform 
benzotrifluoride; phenyl CeHsChste cena. 146.11 
fluoroform 
m-nitrobenzotrifluoride...... CF3CaHaNOz..... 191.11 
See Pyrogallol, 5-methyl-. 
as dapavave, ofp bend aot here oe Raat el: oul 227 01S 
y-trinitrotoluene,.... acne tl NOz)3sCeH2CHs,..| 227.13 
sym-trinitrotoluene; a-tri- (NO:)3CeH2CHsg.. .| 227.13 


nitrotoluene; “T.N.T.’ 
- and m-. See Boric acid, o(a|nd m)-tolyl-. 
- See Boric acid, benzyl-. 
See Tolylenediamine. 
N,N-dibenzylidene-. See | Hydrobenzamide, 
lic acid. See Homophthalic a\cid. 


*Name approved by the International Union of Chemistry, 


1096 


ORGANIC COMPOUNDS (Continued) 











Crystalline 
form, color Density 
No. | and index of g/ml 
refraction 
8386 col. liq., 0.86920 
1.4996619-9 
8387 | col. liq., 0.862 
1.4930322.8 
8388 col. liq., 1.4704] 1.004118 
8389 col. liq., 1.4691} 0.997218 
8390 col. lig., 1.470 | 1.00115 
8390M. 
8391 
8392 
8393 
8394 liq., 1.6106615-9| 1.697 
8395 Ligh eistdtis Sa 1.698 
CEES |], Eee Reema Wictoa Saerereee 
8397 
8398 
8399 
8400 es 
8402 | yel. liq., .1638— 
1.5473920-4 ‘ 
8403 | cr. or liq., 16415; 
1.5475 1.1572 
8404 | col. Thom 1.2860; 
need., 55 
1.534605 | 1.1895 
S405 mr || need yee. a.| fies. - 
8406 (e270 2, ES Oe | eke ene 
8407. || icolmeed.:f ” |-%. We 
Igr. 
8408 
8408M 
8409 
8410 
SA Piq eee hall settee: 
1.5013915-75 
8412 liq., 0.86316 
1.4964017.0 
8413 liq., 0.868215 
1.4965518.8 
8414 
8415 oil, 1.534145. .| 1.065525 
8416 | col. oil.....0. 1.38 
8417 | col. liq., 1.19614 
1.417074 
8417M| col. liq., 1.43571 
1.4758215 
8418 
8419 | tricl. leaf. f. al.) 1.620 
8420 yel. rhomb. pl. | 1.620 
f. acet. 
8421 | col. monocl. 1.654 
(rhomb.) f.al. 
8421H 
8421K 
8422 
8423 
8424 


Melting Boiling 
point, °C | point, °C 
ee 162.5 

(158-9) 
<-20 162 
<-80 114 
-110.8 116 
hentia Leh 117 
Aaleraiee ors 211 
VIS ISIN, 204 
35 211.5 
(a)-10.6; 222.3 
(B)-4.1 

5 231 
51.3 238 
MSiD OM Sass ceratecs 
DS AES. 6 wih eSeacoes e 
ASP” RRA eck. 
tobi SEEDY 181-2 
ne co SAS. 176-7 
at: ERS 183-4 
exp. 108?8 
22 214 
-29.05 102.4 
<-20 201.5 
112 302 d. exp. 
104 291 d. 
80.7(81-2) | 240 exp. 


0.065230 
0.049880 


0.044250 


i. 
i. 
i. 
is 


0.0215 


J 


ee 


4188 asta 
nan 


8 


8 


2 2 


ei 


a 


nn 
2 
2m 


9 


meg os4 
18.674 


Solubility in grams per 100 ml of 


Ether, ete. 


s. eth. 
s. eth. 
.s. eth. 


s. eth. 
.s. eth. 


<<< 


© eth. 
o eth. 
v. s. eth. 


2 eth.;s. bz., 
chl., pet. eth. 
«© eth.; s. bz. 


v. 8. eth.; s. bz. 


| v.s. eth., chl. 


s. eth. 
v. 3. bz., h. me. 
al. 


© eth. 

s. eth., bz. 
© eth. 

s. eth. 

y. s. eth. 
v. s. eth. 


3.3370-8 eth. 





For explanations and abbreviations see beginning of table. 
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8440 
8441 


8460 
8461 


8462 


Name 


a,2-Toluenediol. 
a,3-Toluenediol. 
a,4-Toluenediol. 
o-Toluenesulfonamide 
p-Toluenesulfonamide 
——, N,N-dichloro-. 
o-Toluenesulfonic 
acid 
, 5-amino- 
(SOsH=1) 
m-Toluenesulfonic 
acid 
p-Toluenesulfonic 
acid 
, 3-amino- 
(SOzH=1) 
p-Toluenesulfonyl 
chloride 
o, m or p-Toluenethiol|. 
a-Toluenethiol 











Toluhydroquinone.... 


o-Toluic acid 


——, ethyl ester........... 


——, methy] ester.......... 
——, p-phenylphenacy] ester 


——,, 4,6-dihydroxy-. 
hhydroxy-...... 





—, a- 


——, —, lactone. 

——.,, 3-hydroxy-. 
——.,, 4-hydroxy-. 
——,, 5-hydroxy-. 
——.,, 6-hydroxy-. 
m-Toluic acid... 


——, ethyl ester............ 


——., p-phenylphenacy] ester 


——.,, 2-hydroxy-. 
——, 4-hydroxy-. 
——,, 5-hydroxy-. 
——, 6-hydroxy-. 
p-Toluic acid.... 


——,, ethyl ester............ 


——, methyl ester.......... 
——,, p-phenylphenacy] ester 


——, 2-hydroxy-. 


Synonyms 


See Saligenin. 
See Benzyl alcohol, m-hydrozy-. 
See Benzyl alcohol, p-hydrozy-. 





See Dichloramine(T). 
2-methylbenzenesulfonic acid 


p-toluidine-3-sulfonie acid 
(NH2=1) . 


4-methylbenzenesulfonic acid 


o-toluidine-5-sulfonie acid 
(NH2=1) 
p-toluenesulfone chloride... . 


See Cresol, thio-. 

benzyl mercaptan; thio- 
benzyl alcohol; benzyl 
hydrosulfide 

2-methyl-1,4-benzenediol*; 
2-methylhydroquinone; 
homohydroquinone; 2,5- 
dihydroxytoluene; hydro- 
toluquinone 

o-methylbenzoic acid........ 


See o-Orsellinic acid. 

o-(hydroxymethy]) benzoic 
acid 

See Phthalide. 

See 3,2-Cresotic acid. 

See 4,2-Cresotic acid. 

See 3,6-Cresotic acid. 

See 2,6-Cresotic acid. 

m-methylbenzoic acid....... 


See 2,3-Cresotic acid. 
See 4,3-Cresotic acid. 
See 3.5-Cresotic acid. 
See 2,5-Cresotic acid. 
p-methylbenzoic acid........ 


See 2,4-Cresotic acid. 


*Name approved by the International Union of Chemistry. 
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Formula 


CHsCeHsSOoN He. . 
CH3CsHsSO2N He. . 


CH3CeHSOsH. .. . 
NH2CsH3(CHs)- 
(SOsH) 
CH3CsH.SOsH ... - 
CH3CeHuSOsH. ... 
NH2CsH3(CHs)- 
(SOs: 
CH3CsH.S0.Cl.... 


CeHsCH2SH...... 


CH3CeH3(OH)2.... 


CH3CsHsCOOH... 
CH3CsH:COOCsHs 


CH3CsHsCOOCHs3 
CH3CsHsCOOCH> 
COCeHsCeHs 


HOCH2CsHa- 
COOH 


CH:CeHsCOOH... 
CH3CsH:COOC2Hs 


CH3CsH:COOCH> 
COCsHsCeHs 


CHsCsH,COOH.. . 
CHs3CsHsCOOC2Hs 
CH3CsHsCOOCH3 


CH3CsHsCOOCH= 
COCsH4CeHs 


Mol. 
Wt. 





136.14 
164.20 


150.17 
330.37 


152.14 


136.14 
164.20 
330.37 


136.14 
164.20 


150.17 
330.37 


ORGANIC COMPOUNDS (Continued) 


Crystalline t ‘ Solubility in grams per 100 ml of 
form, color Density Melting 0... —_————————— es 
No. | and index of g/ml point, °C | point, °C | Water | Alcohol Ether, ete. 


refraction 

8425 

8426 

8427 

RAD SE Poctahdrteg ces | facia ««:- 153-6: ge || Webamienaes 0.1° 3.65 sl. s. eth. 

S420)" | aionocl eats at ccc ene. TST SOO SS. 2 1.949 7.425 sl. s. eth. 

8430 

8431 eliqgnrerzacek | les oe jee act: 67.5 128.825 Vv. 8. 8. i. eth. 

SABIE [erst HOV tk eek cece ce nes eT |) PEA, S: 0.45 NOP MU | oreo se < Ne 

GIR || Shes Ape See INGSS HO SECeE Ie oer Saad |iheaceiatacit Gr v.s s i. eth 

8434 | monocl. leaf. | .......... 106-7 14020 v.58. eh s. eth. 
or pr. t 

GHEYS | | 1h RAR RAS cial ect Coa RCo tote Onan [ais aoc ee oe 0.974 at le el kotoes Seeaee 

S4gGe Weole tril. or | sesteteoee 69 14615 1s s. s. eth.; v.s. bz. 
rhomb. 

8437 

8438 Nise tromxais hate 1205829 |) Redcar 194-5 1. Vv. 8. Var sumeunesa gs 

CS2 

43008 |b col) rhombi | em. 1-1-0 = 124-25 1631 subl. | v. s. V. 8. y. s. eth.; sl. s. 
leaf. f. bz. bz. 

8440 | col. need., 1.062 | 103.7 259.2 0.118¢.,| v.s. | s. chi. 
1.512114.6 (104-5) 2.17100 

8441 col. liq., ar 1.033; <-10 221.3 i. 2 co eth, 
1.5069921- 1.038 

S44 | lign ole cerns 1.07315 <-50 213 i. cc) « eth. 

[7 El | UR on ae Soe ee Wl akenses bat oosebral ins eos siscsje ligt dea sist cbess cea 

8444 

BAABIE || Peed Sects cons | eves fee's arere!s ay (428) Fee. a2: 0.420 v.38 v. s. eth. 

8446 : 

8447 

8448 

8449 

8450 

8451 col. pr. f. w., 1.054112 108.75 263 0.08515 | v. s. v. 8. eth. 
1.509 (109-12) lege 

8452 col. liq., 12028: 7+ +. PE 226.4 i cs) o eth. 
1.5050221.6 

BAOG"™ [Beep eitag se kee alle are net ale uls’o’s PSG ay eee let hintdele tal (isrstestsiel! feiss e s'eaiatalerees 

8454 

8455 

8456 

8457 

8458 | col. need. £. We | axe exe axe | 179.6 275 aa Vv. Ss. v. s. eth. 

1.26 

8459 col. liq., 1.026 ieee he | 228 (290.0))| ole co) © eth. 
1.5088818.2 

8460 | cr. f. pet. eth. 217 i v. Ss. v. s. eth 


CGN | Soph aaao ns 30 5 


8462 


For explanations and abbreviations see beginning of table. 
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Mol. 
No. Name Synonyms Formula Wt. 
8463 p-Toluic acid, 3-hydro|xy-. See 3,4-Cresotic acid. 
8464 | a-Toluic acid......... phenylacetic acid........... CeHsCH2COOH...| 136.14 
8465 | ——, ethyl ester............ ethyl phenylacetate......... CeHsCH2COOC2Hs| 164.20 
8466 | ——, isobutyl ester......... @plantine .<...<..ohsee aaesivs a CeHsCH2COOCsHo} 192.25 
8467 | —7, methyl ester. ..2+ 2... methyl phenylacetate....... CsHsCH2COOCHs | 150.17 
8468) | ——epiperaziniumipalt ogeiisrers mice os «!- oe aint te aioe CsHioNo-2CsHs0z2..| 358.48 
8469 | ——, o-amino-, lactam. | See Ozindole. 
8470 | ——, p-amino-....... p-aminophenylacetie acid... . ae 151.16 
8471 ——, a-amino-(d/)....} dl-a-amino-a-phenylacetic CsHsCH(NHp)- 151.16 
acid COOH 
8472 | ——, 2,4-dinitro-...... 2,4-dinitrophenylacetic acid; | (NOs)sCsHsCH> | 226.14 
2,4-dinitrobenzeneethanoic COOH 
aci 
8473 | ——, o-hydroxy-...... o-hydroxyphenylacetie acid. . ee 152.14 
S474 ee a hy droxy= eee) ise sis oes aoe aie ce ons HOCsH:CH2- 152.14 
COOH 
8475s rs ——,, p-hy droxy= a. sob cll ius Sse ce Beebe ie ncn. HOC.HsCHo- 152.14 
COOH 
8476 ——, a-hydroxy-. See Mandelic acid. 
8477 | ——, o-methyl-....... o-tolylacetic acid............ We ee eae 150.17 
8478 ——, m-methyl-...... m-tolylacetic acid........... CHCGILCH 150.17 
8479 | ——, p-methyl-....... p-tolylacetic acid. .......... ie 150.17 
8480 ——, a-methyl-. See Hydratropic acid. 
8481 ——, a-methylene-. See Atropic acid. 
8482) | ay DN thn ee eae oss 88S e bape. nec RES tween ORE ROCCE: 181.14 
$4835 | o- Loluicjanhydridese. |... sateen aoe (CHsCeHsCO)20. .| 254.27 
8484 Toluidine, N-naphthyl -. See Naphthylamine, N-tolyl-. 
8485 | o-Toluidine........... o-methylaniline SAREE eit: CHsCsHiNHe..... 107.15 
8486 ——,, N-acetyl-. See o-Acetotoluide. 
8487 ——,, N-benzoyl-. See o-Benzotoluide. 
8488 | ——, N,N-diethyl-.... die ripen: 2 ancety 1- CHs3CeHsN(C2Hs)2} 163.26 
enzene 
8489 a —— AV IN-dimmeth yas ||) oi. sic. sacs sietadeckccaecs CHsCsHsN(CHs)2 | 135.20 
8490 |. = V-methylere eae s| cos. so fe-dPeceties ccbswce cs CHsCsHsNHCHs. .} 121.18 
8491 | ——,, 3-nitro-(NH2=1) 2-methyl-: 3-nitroaniline...... NOC 152.15 
2 
8492 | ——, 4-nitro-......... 2-methyl-4-nitroaniline. ..... NOo(CH3)CsH3- 152.15 
2 
8493 | ——, 5-nitro-......... 2-methyl-5-nitroaniline...... SS 152.15 
8494 | ——-, 6-nitro-......... 2-methyl-6-nitroaniline...... NEOs 152.15 
8495 | ——, 4-o0-tolylazo- 4/-amino-2,3’-dimethyl- CHCGHLAN: NCe- | 225.29 
NH2=1) azobenzene H3(CH3)NHe 
8496 | ——, 4-p-tolylazo-....| 4-amino-3,4’-dimethylazo- CHsCeHsN:NCe- | 225.29 
benzene H3(CH3)NH2 
8497 | m-Toluidine.......... m-methylaniline............ CH3CsH4NHe..... 107.15 
8497M|| ——, hydrochloride. '5 2p. \Sene w.c.c ech eee sckee ee CHsCeH.«NH3Cl...} 143.62 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility in grams per 100 ml of 
form, color Density Melting Boiling Meee” i eam tee spel S 


No. | and index of g/ml point, “C | point, °C Water | Alcohol | Ether, etc. 

















refraction 
8463 x) 
8464 col. leaf..:.<.... 1.2287; 76.7 265.5 1.6629 186 v. s. eth.; 151 
lig. 1.077888 out 
8465 | col. liq., TO8L - .. Hikari 226 i. ) co eth. 
1.4992118.5 (120-129) 
Ba GGie Hot Me eeetislets. ) W800... AMAR Reet 54; i 8 s. eth. 
128-3120 
8467 (fo) Be tc Re 1.04416 d. 360 220 i. cc) o eth. 
8468 litwh. need... 531% ....5.... TERY docanooc: Be sieht guns i. eth. 
8469 
SE 7Olmimlesteces. ca. hl Mock sce os 199-200 d.] .......... i. S Shy A Ni researc 
s. h. 
S471 Bleprafawenak WR ocko os. os 237-8 d. subl: 256 i. sl. s. sl. ‘ most org. 
: solv. 
Sie Teo. need. £. Weil. kiss sents 179 d. d. sl. s. Ss s. eth. 
(188-9) 
S473 a\eneed f. eth. :..clg- aeceenoe 137 240-3 d. s. v. s. eth.; 
(145-7) sl. s. c. chi. 
8474 pet hig cy Be "|: Eee ere 129 19012 Vv. 8. v.s. v. s. eth. 
gr. 
8475 WMapitesok: || San eased 148 subl. V. 8: by levis vy. s. eth. 
EW 
8476 
8477 | col. need. f, W.| .......008 SHO i! Plot tramereeak .}..: Vs Sulla EERNROLMA gz ante dnote 
BASIL | Needs Mead he cd hdd «6 hod% Gls b-orrieaal eres t., Vishet bo VM proces ds AIRS 
8479 | col. need. f.w.| .......... 91 266 sl.'s. c., | V.-s. v.s. eth.;s. bz. 
Wisse 
8480 
8481 
8482 | icol.'meed. £. we] i... .-. 0s 152-3 d. sl. s. sl. s. sl. s. eth. 
483) Bitcolst.eth, «cyte cok ecco 39 325 d. d. v. s. eth. 
8484 ; mn 
8485 col. liq., 1.004—- a,-24.4; 199.84 1.50% ro) co eth. 
1.57276 B,-16.3 
8486 
8487 
SASS Ere La Woes casoe | dice teskose ores 72-3 206 yv.sl.s. } s. s. eth. 
8489 OLDS sercas tae ve 0.9286- -60.0 184.6 v. sl.s. | 0 o eth. 
8490 lig. TSGAO Tr LOFOF3 el nces eels 207 a e) oo eth. 
8491 7 prop. 1.37815 91.5 305 d. 13h. | v.s. y. s. eth., bz. 
eaf. 
8492 veh monocl. | 1.36615 TO9(427 5) ia|eediori tes. sf. Ral s. | v.s. s. bz., glac. ac. 
Ws : a. 
8493 ae te 1.36515 MOEA! WW codsobcess v.sl.s.|s. s. eth. 
~ al, 
S404 OP. PRIke Ales ce}, v-ccb exctoperl DOr Mm siiedl tse leet toe sl. s. Vv. 8. v. s. eth.; 8. 
bz., chl. 
8495 ms monocl. Rae serena 1007 °° A heneitessde v. sl. s. | s. s. eth., chl. 
pl. 
$496) plieyel, pls faclecen |! eck dleatereh 1278: 00 | | ite Soe i. sl. s. sl. s. lgr. 
8497 ‘| liq., 1.571064] 0.989 | -31.5 203.3 sls. | © ~ eth. 
S497M leatse.ca once cell! aebosaai 228 249.8 96.32 BL 91 | PALER .2... TRCe 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 








Mol. 
Wt. 





135.20 
121.18 
162.15 
152.15 
152.15 
152.15 
225.29 
161.13 


107.15 
143.62 


186.06 
231.06 


163.26 
135.20 


121.18 
152.15 


152.15 
117.14 


117.14 
117.14 
132.16 
117.14 


162.14 
162.14 


122.12 
154.59 


No. Name Synonyms Formula 
8498 | m-Toluidine, N-acetyl|-. See m-Acetotoluide. 
8499 | ——, N-benzoyl-. See m-Benzotoluide. 
8500 —=——,, IN, N-dimethy logan) oo. cise sieisieis cise 0 o:s:0's olefeisioreys CH3CesHsN(CHs)2. 
8501 | =—=, IN-methyl=. socal ec = cack cicemesnchwiee cls = CHsCsHaN HCH. . 
8502 | ——, 2-nitro- (NH2=1) | 3-methyl-2-nitroaniline...... BG eee 
2 
8503 | ——, 4-nitro-......... 3-methyl-4-nitroaniline...... NO2(CH3)CeHs- 
2 
8504 | ——, 5-nitro-......... 3-methyl-5-nitroaniline. ..... NOCH) Coeies 
ia 
8505 | ——, 6-nitro-......... 3-methy]-6-nitroaniline...... Be Sea eGet 
2 
8506 | ——, 4-m-tolylazo- 4-amino-2,3’-dimethylazo- CHsCeHaN :NCe- 
NH2=1) benzene H3(CHs3)NHe 
8506M| ——, a-trifluoro-...... m-trifluoromethylaniline; CF3CesH4NHe..... 
m-aminobenzotrifluoride 
8507 | p-Toluidine........... p-methylaniline............- CHsCeHiNH..... 
8507Mi|i——— Shy drochloridesactercte.cfe-ll| 1-0 stein ce «1civ.01e s/s cieinteioie)eiers CHsCeHuNH3Cl... 
8508 | ——, N-acetyl-. See p-Acetotoluide. 
8509 | ——, N-benzoyl-. See p-Benzotoluide. 
8510 | ——, 2-bromo-........ 2-bromo-4-methylaniline. ... . Br(CH3)CeHsNH2 
8511 | ——, 2-bromo-5- 2-bromo-4-methyl-5-nitro- CH3(NOz)BrCeH2- 
nitro- aniline NH2 
8512 | ——, N,N-diethyl-.... a diethylaming-t-methyl- CHsCsH4N(C2Hs)2 
enzene 
8513 | ——, N,N-dimethyl-...] ................ cece eee ee CHsCsH4N(CHs)2 
85149). N-emethy lec. es | voter een eee Same CH3CsHsNHCHa. . 
8515 | ——, 2-nitro-(NH2=1) | 4-methyl-2-nitroaniline; NOo2(CH3)C6H3- 
m-nitro-p-toluidine 2 
8516 | ——, 3-nitro-......... 4-methyl-3-nitroaniline. ..... Ne 
2 
8517 | Toluidinesulfonic acid|. See Toluenesulfonic acid, ami|no-. 
8518 | o-Tolunitrile.......... 2-methylbenzenecarboni- CHsCsHsCN...... 
trile*; o-methylbenzoni- 
trile 
8519 | m-Tolunitrile.......... m-methylbenzonitrile........ CHsCsHiCN...... 
8520 | p-Tolunitrile......... 4-methylbenzenecarboni- CH3CsHiCN...... 
trile*; p-methylbenzonitrile 
8521 | ——, 2-amino-........ homoanthranilonitrile....... CH3Cc6Hs(NH2)CN 
8522 a-Tolunitrile......... benzyl cyanide; phenyl- CeHsCH2CN...... 
acetonitrile 
8523 ——, a-keto-. See Benzoyl cyanide. 
8524 | ——, o-nitro-......... o-nitrobenzyl cyanide........ NO2CsHiCH2CN.. 
8525.0 $y, DeM tra race opie le encein cio eysjorave cross hsaig erase NO2CsHsCH2CN. . 
8525M| ——, e@-oxo-. See Benzoyl cyanide. 
8526 | p-Toluquinaldine. See Quinoline, 2,6-dimethyl-*. 
8527 | Toluquinone.......... 2-methylquinone; p-tolu- CHsCeHa02....... 
quinone 
8528 a-Toluyl chloride..... phenylacetyl chloride........ CeHsCH2COCl.... 
8529 | Toluylene. See Stilbene. 
8530 | Toluylenediamine. See Tolylenediamine. 
Tolyl-. For tolyl derivative}s see the parent compounds (e.g}, for tolylhydrazine s|ee Hy- 
8531 Tolyl bromide. See Toluene, bromo-. 
8532 Tolyl chloride. See Toluene, 0,m, or p-chloro-; 'see also Xylene, a-ch'loro-. 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility i 
form, color Density Melting Boiling SS ee eS 
No. | and index of g/ml point, °C | point, °C 








Water | Alcohol | Ether, etc. 








refraction 
8498 
8499 
8500 1.549200). 252. 0.941 wes dso cit enra of oLesO v. sl.s. | 0 © eth. 
8501 tebe <4 sae Oey ences Geer theme 200 a ©0 © eth. 
8502 1 yelltneed es) fee decse 5s EL ceipemiaatel ero eoeiGent sl. s Vass sua 
8503, ||| yel. need. f..w..] ...4......- 133) 5 ee eres; s. h. s. ie a; 81. Ss. 
2 
S504) itor. meed.26:.-4.6.<\|\ cise decanters 98:4: Lauer ee eat; v.sl.s. | v.s. v. s, eth.; s. bz. 
8505. | yel) leaf. fw. }...4...7.. Oceania lsterinaes Sc eonee s. h. v.s. B s. es s. 
z., chil. 
8506 hate BleOd..,| wanes ceca: BO Gee he all nemawere ae @ sl. s. Se a eect ae 
al. 
8506M te ane ; 1.3046712-5 |- ov .e.... 187.5 sl. s. St s. eth. 
8507 leaf ; 1.0462; | 45 (42-3) | 200.3 0.7421 | 156% | s. eth. 
0.973= 
50 
8507M| monocl. need. | .......... 243 257.5 subl. | 22.91 | 2517 i. eth., bz., CS2 
8508 oe 
8509 
S510 || Tear. 2 Fo 1.5120 26 (12-3) | 240 i. 8. s. eth: 
S511) +) yel.: need. f..al. |........... FPA dana ib corte trea ol Wnt crannies Sir fe rah aie totese aes Yax ser 
8512 | col. lig........ G9242 > |1280 7 Wee aevart v.sl.s. | < o eth. 
8513 | lig., 1.53664...) 0.9287 | .......... 210-11 y.sl.s. | 0 ~ eth. 
Shia Slight meee leech eee || Ma ee ee, 206-8 i, c-) « eth. 
8515 | red os 1.31217 GO tasoscedeac 4 ii 8. | v.s. s. conc. H2S0. 
pr. f. al. : 
8516 he THONOCL IO | Setiecte-s seas Teon(Sleo)) | epee ert 8. Wase le a oe sl. 8. 
.W. 2 
8517 : 25 ; 
8518 Ciara ; 0.9941-- -13 to -14 | 204 i. C) © eth. 
8519 | col. liq........ 0.986-* | -23 214 0.085 c.| © ~ eth. 
1.67 h. 
8520 whevel. need. | 0.98052 | 29.5 217 i. v.s. | v.s.eth: 
al, 
Sh21ea | eed. falas cpaalleeoiee.2<c rere TTR ee ab Gey ies 4 i. V.s v. s. eth. 
8522 pike : 1.01538 -23.8 234; 10712 | i. C) oo eth. 
1.52105 
8523 
S5240 nected: Wa. ar «|| oassak ces 82.5-4.0 s. s. eth. 
8525 ae Or tas We Mi Geate aera 117 8. s. eth. 
al. 
8525M 
8526 
8527 | yel. a OE Sn eee 69 (65-7) | subl. s. h. v.8 vy. s. eth. 
need. 
8528 | col. fum. lig... TeTG3SS ern seccacen 170250; d. d. v. s. eth. 
a 4 94-512 
85: 
8530 
drazine, tolyl-). 
8531 
8532 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 




















Mol. 
No. Name Synonyms Formula Wt. 
8533 | Tolylene. See also Xylylene. 
8534 3-o-Tolylenediamine 2,3-toluenediamine; 2,3-di- CH3CeHsa(NH2)2...| 122.17 
(NH2=1,2) aminotoluene; 2,3-toluy- 
lenediamine 
8535 | 4-o-Tolylenediamine 3,4-toluenediamine; 3,4- di- CH3CcH3(NHz2)2...| 122.17 
(NHe2=1,2) aminotoluene; 3,4-toluy- 
lenediamine 
8536 2-m-Tolylenediamine | 2,6-toluenediamine; 2,6-di- CH3CeHa(NH2)2...| 122.17 
(NHe=1,3) aminotoluene; 2,6-toluy- 
lenediamine 
8537 4-m-Tolylenediamine | 2,4-toluenediamine; 2,4-di- CHs3Ce6H3(NH2)2,..| 122.17 
(NH2=1,3) aminotoluene; 2,4-toluy- 
lenediamine 
8538 5-m-Tolylenediamine | 3,5-toluenediamine; 3,5-di- CHsCeHs3(NH2)2...| 122.17 
(NH2=1,3) aminotoluene; 3,5-toluy- 
lenediamine 
8539 | p-Tolylenediamine 2,5-toluenediamine; 2,5-di- CH3CeHa(NH2)2...| 122.17 
(NH2=1,4) aminotoluene; 2,5-toluy- 
lenediamine 
8540 | Tolylene glycol. See Hydrobenzoin. 
8541 | Tolyl mercaptan. See Cresol, thio-. 
8542 Tolyl mustard oil. See Isothiocyanic acid, tolyl este|r. 
8543 | o-Tolyl phosphate. .. .| tri-o-cresyl phosphate........ (CH3C6H4)sPOs...| 368.36 
8544 | p-Tolyl phosphate. ...| tri-p-cresy] phosphate....... (CH3CeH4)sPO4...| 368.36 
8544M| Torulin. See Vitamin Bi. 
8545 | Toxicarol...... FS 06.5\ RACE CoCo Tone Co3H2207,........ 410.41 
8546 | Tragacanthin. See Bassorin. 
Tri-. For tribromo, triethyl,| etc. derivatives see the parent | compounds (e.g., Acetic 
8547 ‘Triacetamide i: caeee lie ere- asics cee cet tobas ce (CH3CO)sN...... 143.14 
8548 Triacetin. See Glycerol, triacetate. 
8549 | Triacetonamine....... 2,2,6,6-tetramethyl-4- CoHizNO-H20....| 173.25 
piperidone 
8550 | Triacontane*......... m-triacontane........+.0-.+- CH3(CHz)28sCHs...| 422.80 
8550M| 1-Triacontanol*.......] 2.00... e cee eee eee eee n-C3HeOH...... 438 .80 
8551 Triazene, 1,3-bis(p-nit|rophenyl)-. See Diazoamino|benzene, 4,4’-dinitro-|*. 
8552 , 1,3-di-1-naphthy/|I-*.See 1,1’-Diazoaminonaphth| alene*. 
8553 | ——, 1,3-di-2-naphthy|I-*. See 2,2’-Diazoaminonapht|halene*. 
8554 | ——, 1,3-diphenyl-*. See Diazoaminobenzene*. 
8555 | ——, pspheay ts -2- 4-methyldiazoaminobenzene. . CaN Eee 211.26 
tolyl- 3 
8556 | sym-Triazine, hexa- anhydroformaldehydeaniline; | (CsHsN-CH2)3....| 315.40 
hydro-1,3,5-tri- methyleneaniline, trimethyl- 
phenyl- enetrianiline 
8557 | ——, 2,4,6-triamino-. | See Melamine. 
8558 , trichloro-. See Cyanuric chloride. 
8559 sym-Triazine-?2, 4-diol,| 6-amino-. See Ammelide. 
8560 | sym-Triazinetriol. See Cyanuric acid. 
8561 sym-Triazin-2-ol, 4,6-|diamino-. See Ammeline. 
8562 Triazobenzene. See Benzene, triazo-. 
8563 1,2,4-Triazole......... sym-triazole (one form); NHN:CHN:CH...| 69.07 
pyrro(abi] diazole.......... _——___1 
8564 , 4,5-dihydro-1,4-d|iphenyl-3,5-phenylimin|o-. See Nitron. 
8565 Tribenzaldiamine. See Hydrobenzamide. 
8566 | Tribenzoin. See Glycerol, tribenzoate. 
8567, || Tribenzylamines ii... 28)|| see codo oe oo bes eee (CeHsCH2)sN..... 287.39 
8568 | Tribromohydrin. See Propane, 1,2,3-tribromo-*. 
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Crystalline 
form, color Density Melting Boiling 
No. and index of g/ml point, °C | point, °C 
refraction 
8533 
BOGEN Clie eee ee foe lees -| 61 255 
8535 | col leafsfilgr: |... b... 6. 88.5 265 
85365 || pred Wee eas cl okles ene 3 ot LOGS Care we ar, 4. 
S53vameolarhomb:: ||) inde... -- 99 280 
need. f. w.; 
pr. f. al. 
8538 MGS acne (Pest iset | tone dadeas 285 
Rosle eal, £; ba.2..24|eaeas os 64 274 
8540 
8541 
8542 
SAS ae BIL Gle creceve ress rejag, Musser sierere. || «Boe ee eeters 410 sl. d.; 
263-520 
SHATI need fo Witemstell ieee b aise - TiS te eli cataeh sata 
8544M 
8545 | bright yel.-grn.}| ......... 219 eee Pe er 
hex. pl. or 
rods, 1.580, 
1.618, 1.768 
8546 
acid, tribromo-; | Benzene, -trie|thyl-). 
8547.0 1 | meed Sf. eth... alec cia. (ee ed bo hateaccaa 
8548 
8549 | tetr. need. f.w.| ......... anh:40-"e™ || eens es 
1H20 58 
8550 (dy 2 del tee liq. 0.7797 | 66.1 235! 
(69-70) 
SHDOM ERO tent ce orl ethane 86i3-86:0) |Peoke ene 
8551 
8552 
8553 
8554 
Shboweteyish. leafs, ow rulicc =: <1 ta 90-1 d. 
8556 | wh. silky need.| ......... 140-1(143) | 185 
8557 
8558 
8559 
8560 
8561 
8562 
SHG" ||emeed:.merenmme lettre trae 121 260 
1.485442.3 
8564 
8565 
8566 5 
8567 | monocl. f. al... 0.991> 92 380-90 
8568 





Solubility in grams per 100 ml of 





Water | Alcohol | Ether, etc. 

s 8. s. eth. 

Sram || (Poeecrt Monee amare BS 
s. Bie eto a 
s Vv. 8. v. 8. eth. 

tate bs 8 s. eth. 

v.8 v.s v. s. eth. 

rt. V. 8. vy. s. eth., bz. 
i. Vv. 8. v. s. eth., bz. 
sit. eae sl. s s. h. chl. 
SAM sooo s. eth. 

Ss. Ss. s. eth. 

i sl. s s. eth., bz. 


s. eth., bz., 


chl., tol. 
s s. sl. s. eth. 
y.sl.s. | s. bh. s. eth. 





For explanations and abbreviations see beginning of table. 


1105 


PHYSICAL CONSTANTS OF 



































No. Name Synonyms Formula 
8569 | Tributylamine*....... tri-n-butylamine............ ( aati 185.35 
2)3. 
8570 | Tricarballylic acid... .| 1,2,3-propanetricarboxylic HOOCCH2CH- 176.12 
acid* (COOH) CHp- 
COOH 
8571 | ——, a,6-dihydroxy-. ..| 1,2-dihydroxy-1,2,3,-pro- COOHCH2COH- | 208.12 
panetricarboxylic acid*; (COOH)CHOH- 
hydroxycitric acid COOH 
8572 | ——, a-hydroxy-. See Isocitric acid. 
8573 | ——, B-hydroxy-. See Citric acid. 
8574 , a,a,B-trimethyl-|. See Camphoronic acid. 
8575 | Tricarbonamide......| See Fulminuric acid. 

8576 | Tricosane*........... M-ALICOSANC: ossnec eae CH3(CHo)21CH3...| 324.62 
8577 | 12-Tricosanone*...,... dihendecyl ketone; diundecyl | [CH3(CH2)10]2CO. .| 338.60 
ketone; laurone 

8578 | Tricresyl phosphate. See Tolyl phosphate. 

8579 | Tricyanic acid. ee Cyanuric acid. 

8580 | Tricyanogen chloride. | See Cyanuric chloride. 

8581 | Tridecanal*, oxime. ....| n-tridecylaldoxime.......... CH3(CH2)11- 213.36 

CH:NOH 

8582 7) “Mridecane® . ceca tei Wie testes te os camenobereeer CH3(CH2)11CH3...| 184.36 

8583 , l-amino-. See Tridecylamine*. 

8584 | Trideeanoic acid*..... gaiders acid; n-tridecylic | CH3(CH2)1.COOH | 214.34 
aci 

8585 | ——, 13-(2-cyclopente|nyl)-. See Chaulmoogric acid. 

8586 | 1-Tridecanol*........ prim-n-tridecyl alcohol, ..... CEs ee 200.36 

8587 | 2-Tridecanone*....... hendecyl methyl ketone...... CH3CO(CH2)10CH3| 198.34 

8588 | 7-Tridecanone*....... dihexyl ketone; enanthone; | [CHs(CH2)s]2CO...| 198.34 
oenanthone 

8589 | n-Tridecoic acid. See Tridecanoie acid*. 

8590 | n-Tridecyl alcohol. See 1-Tridecanol*. 

8591 | n-Tridecylaldoxime. See Tridecanal, oxime*. 

8592 | Tridecylamine* (n) ...| 1-aminotridecane; prim-n- CH3(CH2)12NHe...| 199.37 
tridecylamine 

8903 He rid Cy lemme 'seic.c or teenee \leeiess ted se eis: ails odovere CigHog sees aake 182.34 

8594 | n-Tridecylie acid. See Tridecanoic acid*. 

8595 | Triethanolamine. triethanolamine............- N(CH2CH20H)s...| 149.19 

85967) ‘Triethylamine*:... cel winner scs...s-ceeusce sees (CoHs)3N- 2 rc eeee 7 101.19 

8597 | ——, hydrochloride triethylammonium chloride* | (C2Hs)3N-HCl.....| 137.65 

8598 | ——, 8, 6-diethoxy-.. ..| diethylaminoacetal..........| (CoHs)2NCH2CH- | 189 29 

2H5)2 

8599 | ——, B, B'dihydroxy-. | SeeHthanol,2,2’-cthyliminodi-. 

8600 | ——, #-hydroxy-. See Ethanol, 2-diethylamino-*. 

8601 » 292 92 =trihydroxy|-. See Triethanolamine 

8602 | Triethyl arsenate. See Ethyl arsenate. 

8603 | Triethyl arsenite. See Hthyl arsenite. 

8604 | Triethyl borate. See Ethyl borate. 

8606 | Triethylene glycol..... 2,2’-ethylenedioxydiethanol; | (CH2O0CH2CH>- 150.17 
ere bis(hydroxyethy]) OH)> 
ether 

8607 | Triethylolamine. See Triethanolamine. 

8608 | Triethyl phosphate. See Ethyl phosphate. 

8609 | Triethyl phosphite. See Hthyl phosphite, 

8610 | Trifuraldiamine. See Hydrofuramide, 
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Crystalline acon 
am form, color Density Melting Boiling Solubility in grams per 100 ml of 
ex Oo! : 
refraction : oa a aenk Water | Alcohol | Ether, ete. 
8569 deliq. col. lig. | 0.778220 | ..,...... 214 sl. s. Valse v. s. eth. 
8570 ook rhombspr. jets. 6. os.00 162-3 d. 40.5 v.58. 0.8615 eth. 
oe We 
8571 ne bee ee 1.3935 160. I eeenek PealiaverSs sl. s. v. s. eth. 
8572 
8573 
8574 
8575 | | 
8576 glit. leaf. f. al. | 0.779948 47.7 23415 re sl. s. s. eth. 
8577 | se. or pl, ae 02 ae ain (er nee ib v.sl.s. | s. eth. 
8578 
8579 
8580 
8581 meedsitediljals ies... - fal SOS Biba Beret sera Wee A. re sl. s. v. s. eth., chl.; 
s oe bz., pet. 
eth. 
8582 ool Bs t 0.757 -6.2 234 i. v.58. v.s. eth. 
9583 ’ 
8584 10) re ed) et eee 51 236100 i Vv. 5. v. s. eth. 
he (39.5-40.5) 
85 
“8586 | col.cr........ 0.8223 | 30.63 155-65 | i. s. s. eth. 
8587 cr............| 0.822928 28 263 i. v.S. v. s. eth. 
8588 leaf. f. al...... 0.82530 33 255766(264) | ...... Vino v. s. eth, s. 
a chl., lgr. 
9 
8590 
8591 
8592 COLICE ee ena er eee? 27 pit sl. s. s. s. eth. 
02 
8593 | col. lig........ OL7077 > wih: 232.7 ib y.s. | v.s. eth. 
8594 
8595 eer liq., 1.12422 PHN) 277-9150 0 C) sl. s. eth. 
4852 ' 
8596 cal. liq., 0.7229" | -114.8 80.5 1.5" Es © eth. 
“40032 i 9765 
8597 | or.f.al.......] 1.0688 | 254 subl. 1508 | s. i. eth. 
8598 fig teseer ne |) OLS63185 Pherae. 194-5 s. S: s. eth. 
8599 
8600 
8601 
8602 
8603 
8604 
8606 Colwliqnenmes.. 1.1254 -5 280-90 ) ) sl. s. eth. 
8607 
8608 
8609 
8610 











For explanations and abbreviations see beginning of table, 
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PHYSICAL CONSTANTS OF 














Mol. 
No. Name Synonyms Formula Wt. 

8611 Trifurfurylamine..... Spee ens fervent (CasH30CH2)3N....| 257.28 
ylamine 

8612 Trigonelline.......... even acid N-methyl- C7;H7NOz......... 137.13 

taine 
8613 |) Priisoamylamines....-5)\) soureeceeeee r= aeeeeee te [(CH3)2CHCH2 227.43 
CH2]3N 

8614 | Triisoamyl borate. See Isoamyl borate. 

8615: |] Triisobutylamine ss 45) faces eee oeeeeien ose [(CH3)2CHCHg]sN | 185.35 

8616 | Triisobutyl arsenite. See Isobutyl arsenite. 

8617 | Triisobutyl borate. See Isobutyl borate. 

8618 Triketone, diphenyl-. | See Propanetrione, diphenyl-*. 

8619 Trilaurin. See Glycerol, trilaurate. 

8620 Trimellitic acid....... Unie Si Son? EE CeH3(COOH)s....} 210.14 
acid* 

8621 Trimesic acid......... Be} benzene ae bowie CeH3(COOH)s....| 210.14 
acid* 

8622 | ——, hydroxy-........ aap lter can lnc eG HOCcsH2(COOH)s | 226.14 
aci 

8623 | Trimesitic acid....... 08 pycidenctace bone CsH2N(COOH)s...| 211.13 
aci 

8624: | Trimethylamine®.) 2 |) oe eienceeaens ba aera: (CHs)sNeeeeeeae 59.11 

8625 | ——, hydrochloride......... trimethylammonium chloride*| (CH3)3N-HCl..... 95.58 

8626 | ——, a,a’',a”-tri-2-furlyl-. See Trifurfurylamine. 

8627 Trimethyl borate. See Methyl borate. 

8628 Trimethylene. See Cyclopropane*. 

8629 | Trimethylene bromide]. See Propane, 1,3-dibromo-*. 

8630 Trimethylene bromoh|ydrin. See 1-Propanol, 3-brom|o-*. 





8631 Trimethylene chloride]. See Propane, 1,3-dichloro-*. 
8632 Trimethylene chloroh|ydrin. See 1-Propanol, 3-chlor|o-*. 
8633 | Trimethylene cyanide.| See Glutaronitrile. 

8634 Trimethylenediamine.| See 1,3-Propanediamine*. 

8635 Trimethylene dibromilde. See Propane, 1,3-dibromo-*}. 
8636 | Trimethylene dichlori|de. See Propane, 1,3-dichloro-*|. 
8637 | Trimethylene dicyanid|e. See Glutaronitrile. 

8638 | Trimethylene glycol. See 1,3-Propanediol*. 


8639 | ——, dipheny] ether. See Propane, 1,3-diphenozy-*. 
8640 | ——, methylene ether. See m-Diozane. 
8641 ——, a-methyl-. See 1,3-Butanediol*. 


8642 , a, a,a'-trimethyl|-. See 2,4-Pentanediol, 2-methyl|-*. 

8643 | Trimethylene methyle|ne dioxide. See m-Diozane. 

8644 | Trimethylenetrianilin|e. See sym-Triazine, herahydro|-1,3,5-triphenyl-. 
8645 | Trimethylene trisulfidje. See Formaldehyde, thio-(trim|er). 

8646 | Trimethylenimine....| tetrahydroazete;azetidine....| CHxCHsCH»NH..| 57.09 


8647 | Trimethyl phosphate. | See Methyl phosphate. 











8648 Trinitrin. See Nitroglycerin. 
Trinitro-. See the parent clompounds (e.g., for trinitrotolu|ene see Toluene, trini|tro-). 

8649 Triolein. See Glycerol, trioleate. 

8650) || ‘Trionalls...- tesco 2,2-bis(ethylsulfonyl)bu- CH3C(SO2C2Hs)2 | 242.35 
tane* CH»2CH3 

8651 | sym-Trioxane.........| 1,3,5-trioxane; a-trioxy- OCH20CH20CH2 90.08 
methylene + 

8652 , 2,4,6-trimethyl-. | See Paraldehyde. 

8653 sym-Trioxanetriimine.| See Cyamelide. 

8654 Trioxymethylene. See Polyoxymethylene. 

8655 a-Trioxymethylene, See s-Triorane. 

8656 Tripalmitin. See Glycerol, tripalmitate. 

8657 | Triphenyl. See Terphenyl. 


Triphenyl-. For triphenyl| derivatives see the parent com|pounds (e.g., for trip|henyl- 
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ORGANIC COMPOUNDS (Continued) 


Crystalline 

form, color Density Melting Boiling 
No. | and index of g/ml point, °C | point, °C 
refraction 








237 
(242-5) 


8615 | col. liq., 0.766 | -21.8 191.51 
1.4251917.3 Ed 





SEQ0e ecole need. £2 we |) scds.cs eet TOs ee ee eee 
SGZiempCol prsfs Walc-|eits os aac 350 subl. 
Sa || es Oe Ae Ae ea EE BO eat MAF 


Solan DLA dily eee eS oe c 227 d. subl. d. 
H2S0s 

8624 | col. gas........} 0.66275 -124 3.5 

8625 eat Cae Creer: ate PH ASS hone by oclicl PERO 
al, 


8641 
8642 
8643 
8644 
8645 
8646 | col.lig.; odor | 0.843 | ......... 63 


NHs 
8647 
8648 


8649 
8650 | col. tab.f. al. | 1.251-> | 74-6 d. 


8651 Need oercecis lh ass tereiorctcans 64 subl. 46 


8652 
8653 
8654 
8655 
8656 
8657 
methane see Me|thane, triphe|nyl-). 











Water 


0.3 





Alcohol 


ad 








Solubility in grams per 100 ml of 


Ether, etc. 


s. eth. 
sl. s. eth., chl.; 


i. bz. 
© eth. 


© eth. 


s. eth. 

s. eth. 

sl. s. eth.; i. 
chl. 

sl. s. eth. 


s. eth. 
i. eth. 


4.7115 eth. 
s. eth. 





For explanations and abbreviations see beginning of table. 
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8674 
8675 
8676 
8677 
8678 
8679 


8680 
8681 


8682 
8683 
8684 
8685 


8686 
8687 


8688 


8689 


8690 


8691 
8692 


PHYSICAL CONSTANTS OF 


























Mol. 
Name Synonyms Formula Wt. 
Triphenylamine*.7-675| eee eee ee eee. (CeHs)sN......-... 245.31 
Triphenylene......... benzo[/] phenanthrene; iso- Cisse). ee eee 228.28 
chrysene 
Tripropylamine*(n)...| .......................... (CHsCH2CH2)sN..| 143.27 
Tripropyl borate. See Propyl borate. 
Triquinoyl hydrate. See Cycloheranehexone, hydrate] *. 
Trisulfide, diallyl. See Allyl trisulfide. 
Tritan. See Methane, triphenyl-. 
, a-benzyl-. See Ethane, 1,1,1,2-tetraphenyl|-. 
——,, 4,4’-dimethyl-. See Methane, phenyldi-p-tolyl-. 
——., a-ethyl-. See Propane, 1,1,1-triphenyl-. 
——, m or p-methyl-. | See Methane, diphenyltolyl-. 
, a-methyl-, See Ethane, 1,1,1-triphenyl-. 
Tritanol. See Carbinol, triphenyl-. 
sym-Trithiane. See Formaldehyde, thio-. 
, 2,4,6-trimethyl- a-trithioacetaldehyde; a- SCH(CH3;)8CH- 180.34 
@) trimolecular thioacetalde- L_____ 
hyde (CH3)SCHCHs... 
ee ees 
——» 2,4,6-trimethyl- | 8-trithioacetaldehyde; p- SCH(CH;)SCH- 180.34 
(B) trimolecular thioacetalde- L________ 
hyde (CH3)SCHCH3; 
Bes DHE 
—, Samet (higher- | 6-trithiobenzaldehyde....... [SCH(CeHs)]3..... 366.54 
melting 
——., tripheny]- (lower- a-trithiobenzaldehyde....... (SCHCceHs)3...... 366.54 
melting 
Tritopine. See Laudanidine. 
Trityl. See Methyl, triphenyl-. 
Tropacocaine......... benzoylpseudotropeine...... . CisHiyNO2....... 245.31 
S—-—-vhydrochloride sr: sae 0) ann een eee CisHisNO2-HCl. . .| 281.78 
Tropaic acid. See Tropic acid. 
Tropic acid........... a-phenylhydracrylic acid; CsHsCH(COOH)- | 166.17 
tropaic acid CH20H 
—,, tropine ester. See Atropine. 
Tropine ee. 3. ..h 8-methyl-3-nortropanol; N- | CsHisNO......... 141.21 
methyltropoline 
= Chloroplatinatesnaca- || Neee Ree eee Ce Oe 692.41 
tCl, 
Tropinecarboxylic acid]. See l-Ecgonine. 
Tropoline, N-methyl-. | See Tropine. 
dl-Tryptophan........ dl-8-(3-indyl)alanine; dl- CsHeNCH2CH- 204 22 
a-amino-3-indolepropio- (NH2)COOH 
nic acid 
d-Tryptophan........ d-8-(3-indyl)alanine; d-a- CsHsNCH2CH- 204,22 
ernie s 7 nstepropianic (NH2)COOH 
aci 
1-Tryptophan......... -e-amino-3-indolepropi- CsHsNHCH:C- 204.22 
onic acid; /-8-3-indylalanine —E 
CH2CH(NH:2)- 
COOH 
Tyramine............. p-(8-aminoethyl) phenol; HOCsHsCH2CH~ | 137.18 
p-hydroxyphenethylamine NHe 
Tyrosine, 3,5-diiodo-. | See Todogorgoic acid. 
dl-Tyrosine........... dl-B-p-hydroxyphenylalanine | HOCsH:CH2CH- | 181.19 
(NH:)COOH ns 
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ORGANIC COMPOUNDS (Continued) 








Crystalline 
form, color 
No. | and index of 
refraction 
8658 | monocl. pr. f. 
eth., 1.35316 
8659, | whcrs. 2... 
8660 | col. liq., 
1.4175619-4 
8661 
8662 
8663 
8664 
8665 
8666 
8667 
8668 
8669 
8670 
8671 
8672 (0) eistin Hannon ae 
CYA) 0) Soseeedanccss 
8674~ |imeed:.........- 
8675 | wh. amor 
; powd. 
8676 
8677 
8678 | glit. need. f. 
eth., 
1.50801100.1 
8679 | col. need. or 
pl. f. w.al. 
8680 
8681 | need. or pl. f. 
al. 
8682 
8683 | hyg. tab. f. 
eth., 
1.4811399:8 
8684 | or.-red monocl. 
8685 
8686 
8687 | col. hex. pl 
688i, keine tensed: 
8689 | col. hex. leaf... 
8690 | need. or leaf. 
f. bz. 
8691 
8692 | sh. need....... 








Density 
g/ml 





Melting 
point, °C 


126.5 
198.5 
-93.5 


101 


225 
160 


49 

271 
(276-7d.) 

117-8 

63 


198-200 


283-5 
281-2 


293-5 
(289 d.) 


161 


Solubility in grams per 100 ml of 











For explanations and abbreviations see beginning of table. 
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Boiling 
point, °C Water | Alcohol | Ether, etc. 
365 6 sl. s. s. eth., acet.; 
; y. 8. bz. 

cS tehieslsih sais i, 8. s. eth. 

156 v.sl.s. | 2 s. eth. 

PLY an | ae eer ae |e cee am ee ee ae, 5 

Reeth «lt ers sat sl. s s. ac. a., bz. 

d. ns Hh v. s.chl.;s. bz. 

d. sl. s v.s. v. s. eth., bz., 
chl., NH,OH 

eat | se sl.s.c. | i. eth. 

d. 215 8. s. eth.; i. CS2 

| 283 Vv. 8 Vv. 8. y. s. eth; s. 

chl., bz. 

NBR atone Ae s. is rT eee 

Spee We sl.s.c.,] sl. s pie Giaisl hace, URS 

Sans 
es 1.14%, | sl.s i. eth. 
2.7975 

180 1.05 c. | 10 3. bz.; sl. s.h. 
xylene 

Reece ae 0.0412 | v.sl.s. | i. eth. 





PHYSICAL CONSTANTS OF 
eee Smee Seven Tree Yay aN TC EMSRS rr 














Mol. 
No. Name Synonyms Formula Wt. 
8693 d-Tyrosine............ d-B-p-hydroxyphenylalanine..| HOCsHiCH2CH- | 181.19 
(NH»)COOH 
8694 I-Tyrosine............ l-a-amino-p-hydroxyhydro- - -} -HOCsH:CH»CH- | 181.19 
cinnamic acid; l-6-(p-hy- (NH2) COOH 
droxyphenyl)alanine 
8695 Ulexine. See Cytisine. 
8696 Umbellic acid......... 2,4-dihydroxycinnamic acid. .| (HO)2CeH3CH: 180.15 
CHCOOH 
8697 Umbelliferone........ 7-hydroxycoumarin......... ColisOss acento 162.14 
Undecan-. See Hendecan-. 
8698 Undecene*. See Hendecene*. 
8699 Undecenoic acid*. See Hendecenoic acid*. 
8700 | pri-n-Undecyl alcohol.| See 1-Hendecanol*. 
8701 n-Undecylaldehyde. See Hendecanal*. 
8702 n-Undecylamine. See Hendecylamine*. 
8703 n-Undecy] cyanide. See Lauronitrile. 
8704 B-Undecylene. See 2-Hendecene*. 7 
8705 6-Undecylenic acid. See 9-Hendecenoic acid*. 
8706 n-Undecylic acid. See Hendecanoic acid*. 
8706M| Undecyne. See Hendecyne. 
S707 oly Uracil so. dees sc coe 2,4(1,3)-pyrimidinedione..... NHCONHCO- 112.09 
ee mee 
CH:CH 
easy 
8708 , 5-methyl-. See Thymine. 
8708M| Uradal. See Adalin. 
8709 Uramil....... "Sia /3/aalete 5-aminobarbiturie acid; NHCONHCO- 143.10 
dialuramide; murexan L____ 
CH(NH2)CO 
eh oe Sed] 
8710 | p-Urazine............. tetrahydro-sym-tetrazine- NHNHCONH- 116.08 
dione; diurea ________ 
NHCO 
Sy 
8711 Urea..... SOC CODoo.o.3« canbamide eee. cee cress NH2CONH2...... 60.06 
8712 | ——,, chloride. See Carbamyl chloride. 
EUAN NS ae ON: eee, p(s ae REE Se” CO(NH2)2sHNOs. .| 123.07 
8713 ——, acetonyl-........ 1-ureido-2-propanone........ Pare NER 116.12 
2 
8714 a! = ACCT EE To... tell aac nee ee CHsCONHCONHD| 102.09 
S715 Soe eaGetyl=IVi— Ae oe, ce wena nine CHsCONHCO- 116.12 
methyl- NHCH; 
8716 | ——, acetyl-thio-..... N-(thiocarbamyl)acetamide. .| CHsCONHCSNH>| 118.15 
8717 | ——, allyl-............ 2-propenylurea*............ CsHsNHCONH2. .| 100.12 
8718" [== N-allyl Wits. ||) on ee ee Oe dee eee CsHsNHCONH- | 176.21 
phenyl- CoHs 
8719 ——, allyl-thio-....... thiosinamine; 2-propenyl- CH2:CHCH:2- 116.18 
thiourea; allylsulfocar- NHCSNH2 
bamide 
8720 | ——, amino-. See Semicarbazide. 
8721 | ——, benzoyl-thio-....] benzoylthiocarbamide....... CsHsCONHGS- 180.22 
NH2 
8722 | ——, benzyl-*:........ benzylearbamide............ CeHsCH2NH- 150.18 
CONH2 
8723 | ——, benzyl-thio-..... benzylthiocarbamide........ CsHsCH»NHCS- | 166.24 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility in 100 ml of 
form, color Density Melting Boiling bees sd a gi 


No. and index of g/ml point, °C | point, °C Water: Alcohol Tthervete: 














refraction 
SCRUM! Bae oS OSORIO Cte IRSeRene ec BLO. ee AN SERRE SZ Aliens octal citer. | Ad. eee 
$694 | sm.silkyneed.| 1.456. | 295d. | voce... 0.04825, | 0.0127 | i. eth., acet.; 
f. w., 1.550, : 0.23875] 95% | s. alk. 
1.600, 1.680 i. abs. 

8695 ; 

8696 | yel. powd.....] ......... 240 ditalen ereraieh 4... sl. s. 8. i. eth., bz., lgr. 

SEOTMMeMeed aD aie Adi had sb waco rele 225-7 subl. 1100 s. sl. s. eth.; s. 
H2S04 

8698 

8699 

8700 

8701 

8702 

8703 

8704 

8705 

8706" 

8706M i 

BORE |Eneed PA wecE WS: occ cern ERE Fey ieee She v. sl.s. | i. s. eth., NHsOH 

C., 
v.s.D 
8708 
8708M 
SCO ey |RNGCG.seraaye. acc | cette solu eyvooteebvelt ebrise candies shige hs.||\ arenas s. NH,OH, c. 
H2S0Os, NH3 
$710), |fmonoel.. pref |e. J. 24... 210s ae Aen: sl. s. sl. s. sl. s. h. ac. a. 
w. 
8711 col. tetr., 1.335 132.7 d. 785, 15.820 sl. s. eth.; s. 
1.484, 1.602 119.325 cone. HCl; i. 
chl. 

8712 

8712M| monocl. pr.....] .........- 1520s Seteeee: 2. 15) ean | es re sl. s. HNOs; d. 
HCl, H2804 

He) a) eecnreeot cae 0.80184 41 82 8. 8. s. eth. 

BU1421 | need sf iwedstel We eree oc cece 218-9 d. 1.220 120 sl. s. eth. 

8715 | col. monool f. | .......... 180 d. s. 8. sl. s. eth. 

w. 

SRG ME ihe Were «ill ler clerstsisteres 1LG5=6; Sivek) eee ee. 2. sl. s. 8. sl. s. eth. 

Silvan (aneed, fal. occ) eete were 8. lias. & Vv. 8. V. 8. sl. s. eth., chl.; 
i. pet. eth. 
tol., CS2 

STIG | needs ifs bas He PTS sfocecesesore 119.5 coves lboaeeancntns y.sl.s. | s. s. bz. 

8719 | col. monocl. or] 1.2197— 78.4 t | etoprikoroaces 3 Bs sl. s. eth.; i. bz. 

rhomb., aU 
1.634547 liq. 

8720 

YORE TWO PORE SS ancl SEB RARBen Kido wrrw Wall 258s: sl. s. Ss. i. eth, 

8722 | col. need. f.al.| ......... JA T=B ar Sess acres 1.74 s. 0.3622-5 eth.; 

ites eae 3.133 acet. 

8723 Drs fo Wace. ty betes 162—4 beets. 3. i. ¢. nO A sak WRtaas oe 





For explanations and abbreviations see beginning of table. 
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8760 


Name 


PHYSICAL CONSTANTS OF 
ne 


Synonyms 





Urea, (a-bromo-a-eth 
, butyl-*.... 
, sec-butyl-... 
, tert-butyl- 

















, carbamyl-. 
—,, N,N’-diacetyl-... 


——, N,N-diethyl-*.. .. 
——, N,N’-diethyl-*... 


——,, N,N’-diethyl- 
thio- 
——, N,N-dimethy]l-*.. 


——,, N,N’-dimethyl-*. 
——,, N,N-diphenyl-... 


——,, N,N’-diphenyl-. 

» sym-diphenyl-. 

——,, N,N-diphenyl- 
thio- 

——,, ditolylthio-. 











——,, p-ethoxyphenyl-. 
5 Guay EES Co sanucoe 





——,, ethylene-........ 
——,,’ethylidene-...... 


——, N-ethyl-N’- 
phenyl- 


ylbutyryl)-. See Adalin. 


n-butylearbamide........... 
sec-butylearbamide.......... 
tert-butylearbamide......... 


See Biuret. 
sym-diacetylurea............ 


uns-diethylurea; N,N-di- 
ethylcarbamide 
sym-diethylurea; N,N’-di- 
ethylcarbamide 
sym-diethylthiourea; N,N’- 
diethylthiocarbamide 
uns-dimethylurea........... 


sym-dimethylurea........... 
uns-diphenylurea........... 


See Carbanilide. 
See Carbanilide. 


See Carbanilide, dimethyl-thio-. 
See Urea, p-phenetyl-. 


2-ketotetrahydroglyoxaline; 
dihydro-2(3)-imidazolone. . . 
4-methyluretidone.......... 








» sym-di-o-tolylth|io-. See Carbanilide, thio-o,o’-dl|imethyl-. 


6f15 
——,, furfuralmalonylt|hio-. See Barbituric acid, 5-(2-| furfurylidene)-2-thio|-. 


—, glycolyl-. 

——., glycolyl-thio-. 
——, glyoxalyl-. 

——,, Buanyl-........ 


——,, hydroxy-........ 


——, isoamyl-........ 
——,, isobutyl-........ 
——, a-lactyl-. 

——, malonyl-. 

——, mesoxalyl-. 

——, methyl-*........ 


——, methyl-thio-.... 
——— nitro" ee 


——— Oxalate ee eee eae 





——, oxalyl-. 


——.,, 0ximidomesoxaly]|I-. 


——, p-phenetyl-..... 


——,, phenyl-*........ 


——., phenylene-. 


See Hydantoin. 

See Hydantoin, 2-thio-. 

See Allanturic acid. 

dicyan(o)diamidine; 1-car- 
bamylguanidine 

carbamide oxide............ 


(y-methylbutyl)urea*....... 
(8-methylpropyl)urea*. ..... 


See Hydantoin, 5-methyl-. 
See Barbituric acid. 
See Allozan. 


See Parabanic acid. 
Violuric acid. 
p-ethoxyphenylurea; dulcin. . 


See 2(3)-Benzimidazolone. 
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Mol. 
Formula Wt. 
CsHsNHCONH2. .| 116.16 
CaHosNHCONH2. .| 116.16 
(CH3)3CNH- 116.16 
CONH2 
CHsCONH- 144.13 
CONHCOCH; 
(C2Hs)2eNCONHe..| 116.16 
CO(NHC2Hs)2....] 116.16 
(C2HsNH)2CS....| 132.22 
(CH3)2NCONH»...} 88.11 
CHsNHCONHCH3| 88.11 
(CeHs)2NCONHz. .| 212.24 
(CeHs)2NCSNH2. .| 228.30 
NH:CONHO2Hs..| 88.11 
CH2NHCONHCH)| 86.09 
Sana) 
NHCONHCHCH;| 86.09 
Ss 
C2HsNHCONH- 164.20 
NH2C(:NH)NH- | 102.10 
CONH2 
NH2CONHOH....| 76.06 
CsHuNHCONH)»..| 130.19 
NH2CONHCH- 116.16 
CH(CHs)2 
NH:CONHCHs3...} 74.08 
CHsNHCSNH2...| 90.14 
NH2CONHNOz...| 105.06 


aN) ste: 210.15 
4 


C2Hs0CsHsNH- 180.20 
CONH2 
CeHsNHCONH2. .| 136.15 


ORGANIC COMPOUNDS (Continued): 














Crystalline 
form, color Density 
No and index of g/ml 
refraction 
8723F 
8723M| wh: need. f. bz.| ......... 
Si2SP Wiwhe need... il) aosb oes « 
87285 |) wh. need....:.]°......... 
8724 
S72breineed =f. ale aceite «ie ssi 
8726) jecol. deliq... ¢ Uds.-2-.--- 
need. f. al. 
8727 | col. deliq.need.| 1.042 
f. al., 1.461648-€ 
RiZSmaINCOly CPs <5, cIhaeeekics: + 
8729 | col. monocl. 1.255 
pr. f. me. al. 
8730 | col. rhomb. pr.} 1.142 
8731 col. rhomb. 1.276 
need. 
8732 
8733 
8734 eee. 6 «cial eee ee 
8735 
8736 
8737 
8738 | col. monoel. pr| 1.21338 
f. al.teth. 
8739) licoleneed ayy eayae scans. 
8740 | col. meed......| .......-. 
B7Ateateneced sf -'al.s |, cbs. 
8742 
8743 
8744 
8745 
ES) Caesar ot ona|"nuedeeeee 
S747 \\bcol. meed= fal.) o..h....- 
BlAGie || colsonyeey ant ete tee sts = 2/204 
874900 | need. facet: slits... ca a8 
8750 
8751 
8752 
8753 | col. rhomb. pr. | 1.204 
f. w. or al. 
SUH4w NEDEAee esse ecchotenhre 
875s le wher taley) |e cleley- <..- 
or eth. 
8755M| monocl. pr....| .......-. 
8756 
8757 
8758, lecolsleafxore ili. secre 
need. f. dil. a. 
8759 | monocl., a 1.302 
4.602, y 1.627 
8760 


Melting 
point, °C 


152 

74 (70) 

112 
(106-8) 

77 

182 


106(102.5) 
189 


189 


Boiling 
point, °C 





Solubility in grams per 100 ml of 





Water | Alcohol | Ether, etc. 

|S eee Re cee Oe 
atte: 8. aratotveretas| Sone 
8. Sgr" || ares Ree 
Vaslis. nsliss= | lyse eee 
v.S. v.s 1.86 c. eth. 
vs. v.8 vy. s. eth. 

8 s. v. s. eth. 

v.s y.sl.s.| v.sl.s. eth. 

v. 8. s. i. eth. 

y. sl. s. | s. s. eth., chl. 

i Siedtabs |) erties... 2288 
v.s v.s i. eth. 


v. 8. h. || v.s. b. 


y. sl.s. | sl.s. 








ae BS 
s.h sl. s. ¢ 
Vas: s 

sl. s 

v.s y.8 
s. 8. 

sl. s. V.8 
4.416 ¢, | 1.6 


0.125 ¢.,| 4, 90% 
2h. 


sl. s. ¢., 
v.s. h. 


v. 5. 





i. eth., chl., bz., 
CS; s. pyr. 


y. sl. s. eth.; sl. 
s. acet., bz. 


0.073 eth. 


sl. s. eth. 
vy. s. eth. 


i, eth. 


sl. s. eth. 


v. s. eth. 





For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 



































Mol. 
No. Name Synonyms Formula Wt. 
8761 Urea; phenyl-¢hio-9 | ieeaee een ee CeHsNHCSNHg...| 152.21 
8762 ——,, 2-propenyl-*. See Urea, allyl-. 
8763) | ==, propyl=*5..0..) Ae Pelee eee CsH;NHCONH2. .| 102.14 
8764 ——,, tartronyl-. See Dialuric acid. 
8765 + Letracthy l= Serer] eee nt ae Cay NCON: 172.27 
5)2 
8766.9, cecramethy l=". eee ee ee Sean 116.16 
3)2 
8767 | ——,, tetraphenyl-..... N,N’-diphenylearbanilide. ...] (CsHs)2NCON- 364.43 
5)2 
8768 ——— i hio~ eee thiocarbamide.............. NH2CSNH2...... 76.12 
8769 5) thio=m-tolyl-s-en| eee ee CHSOsHsNHCS- 167.25 
2 
8770:.|| ==, o-tolyl= seen iy eens el ec elb e a CECE CO 151.19 
2 
87715 r= tOly l= eo) oe ee ie ot) Me CES CobNEIOG: 151.19 
2 
8772 =———, p-tolyl- ert ee. oe ae eae CH3CsHsNH- 151.19 
CONH2 
8773.9) ——, trimethyl=*) 1a eerie. cae tee eee CHsNHCON- 102.14 
(CHs)2 
8774 Ureaacetic acid. See Hydantoic acid. 
8775 Urethan. See Carbamic acid, ethyl ester. 
8776 » methyl-. See Carbamic acid, methyl ester| ; Carbamic acid, meth|yl-, 
8777 _| ——, phenyl-. See Carbanilic acid, ethyl ester. 
8777M| ——, n-propylphenyl-.| See Carbanilic acid, propyl este|r. 
8778 , thio-. See Carbamic acid, thiol-, ethyl ester; Carbamic acid, 
8779 Uretidone, 4-methyl-. | See Urea, ethylidene-. 
8780 Uric.acid® 5 ).4.5. 2,6,8(1,3,9)-purinetrione; CsH4N4O3........ 168.11 
2,6,8-trioxypurine 
8781 ——,, 1-methyl-....... CeHeNaOs........ 182.14 
8782 ——,, 3-methyl-....... 6HeN4O3........ 182.14 
8783 , 7-methyl-....... CoHeNsOs........ 182.14 
8784 | **Urotropin’’. 
8785 | dl-Usnicacid,,....... CisHicO7......... 344.31 
8786 | d-Usnic acid.......... CisH1eO7......... 344.31 
8787 Uvic acid, Uvinic acid. | See Pyrotritaric acid. 
8788 | Uvitic acid............ 5-methylisophthalic acid. .... CH3CeHs(COOH)» | 180.15 
8789 Uvitonic acid......,.. 6-methyllutidinic acid; 2- CHsCsH2N- 181.14 
picshiue.© © dicarborytio (COOH): 
aci 
8790 Valeraldehyde........ pentanal*; n-valeric alde- CH3s(CH2)sCHO...| 86.13 
hyde; n-amyl aldehyde 
8791 ~|'—,, oxime= 4... ae so pentanal oxime*..........., CH3(CH2)s- 101.15 
CH:NOH 
8792 ——, y-O0xo-. See Levulinaldehyde. 
8793 Valeramide........... pentanamide*,............. CH3(CH2)sCONH2 | 101.15 
8793H || ———}, N, N-dimethylan o)\ cc 2. ss0se. eee eee CH3(CH2)sCON- | 129.20 
3)2 
8793R | Valeranilide.......... n-valeranilide.............. ron 177.24 
8794 Valeric acid (active). See Butyric acid, a-methyl-. 
8795 Valeric acid (n)....... pentanoic acid*............. CH3(CHz)sCOOH | 102.13 





*Name approved by the International Union of Chemistry. 
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ORGANIC. COMPOUNDS (Continued) 





Crystalline 





form, color Density 
No. | and index of g/ml 
refraction 
8761 | col. need. f. w.| 1.3 
or trim. f. al. 
8762 
Gey ||| CaWesee. bane | eapoReBas 
8764 
8765 Wepseeareertitee sa lebsis eeisis's 
S766) -Wehiqs:. .%ciisers 3 0.97215 
8767 | col. rhomb,...] 1.222 
8768 | rhomb. pr.f. | 1.405— 
al. C 
STCOM DEL Ale H ie Selittie aie: » sieisce 
S77Olm | ileat: fal: osc o[Matslo.c0 06.0 
SU 7m slealst. Wek oes ties 0% ocr > 
S72) | meed. fe weeverh | Macias ee core 
8773 | monocl....... 1.19 
8774 
8775 
8776 ethyl ester. 
- 877 
8777 
8778 |thtono-, ethyl este|r. 
8779 
8780 BC Tiras sekete: 1.893 
8781 | col. need...... 
8782 | col. pr. f. w.... 
8783 | col. leaf. f. w. 
8784 
8785 | yel. monocl. pr.| ......... 
S786) i syels rhe alow s < oisce «6. cre 
1.463, 1.653, 
1.780 
8787 
8788 | col. need. f.w.} ......... 
8789 | col. cr. powd..} ......... 
8790 | liq., 1.8952.:..| 0.8185! 
SEG eCLescins cewess cl wisweieaarer 
8792 
8793 | monocl. pl.....} 1.023 
8793H | col. lig........ 1.441925 
8793R] col. monocl. pr.} ......... 
8794 : 0 
8795 | col. liq., 0.942—; 
1.4086 ig 
0.9435 —- 


Melting Boiling 
point, °C 
D5 4 ce ohyrolitrcsardersrets. «ls 
107”.  Wasaeventects 
RNeccinahete 210-5 
pistatatececateie 177 
183 
182 d. 
(174-6) 
110-1 
190-1 
1423 | areesiassreta cats 
1S (ieee Vacterertens te 
75.5 232.5 
Gin pines A laetarcepeysh ats 
193 a 
203 d 
90 subl. 
O74 pees uaktaser dh cie 
-91.5 103.4 
52 
114-6 i exe epoits ot 
(105.8) 
-51 141100 
63 apaietesgas oy 
p| 
-59; -34.5 | 187 


Solubility in grams per 100 ml of 


point, °C Water 


9.1815 
s. h. 
0.2545 


0.314% 


0,00645*, 
0.06 h. 


Alcohol 


i. 


a 


Ether, etc. 


v. sl. s. eth. 
y. s. eth, 

s. eth. 

sl. s. eth. 
0.06222-5 eth, 
s. eth. 


i. eth.; s. glyc., 
h. cone. He 


SO 


s. alk. 
0.320 eth. 
sl. s. eth. 


v. s. eth. 
s. a., aniline; 
v. sl. s. h. bz. 


v. 8. eth. 


Fe ane ore one eee 


s, eth. 
© eth. 
s. eth. 


© eth. 





For explanations and abbreviations see beginning of table. 
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8811 
8812 
8813 
8814 
8815 
8816 
8817 
8818 
8819 
8820 
8820M 
8821 
8822 
8823 
8824 
8825 
8826 


8827 
8828 


8829 
8830 


Name 


Valeric acid, amy] ester. . 


——, butyl ester........... 


——,, 2-furylmethy] ester... . 
——, isobutyl ester......... 
——, methyl ester.......... 
——,, p-phenylphenacy] ester 
——,, piperazinium salt... ... 
———,, DEODY 1 @stePns =. «12. ce 
——, a-amino-....... 
ao WY eAIMINO= 5... 5 


6-amino-........ 


— @-amino-4-guani|do-. n 
——,, a-amino-6-methlyl-. See Isoleucine. 


, a-bromo-....... 


» a, 6-diamino-. 

» a-ethyl-......... 
——,, B-ethyl-......'... 
——,, a-hydroxy-...... 


» y-hydroxy-, lac- 
tone 


——,, y-keto-. 
——, a-methyl-....... 


, B-methyl-....... 


——., y-0xo-. 





Valeric anhydride..... 
Valerolactic acid. 
y-Valerolactone. 
Valerone. 
Valeronitrile,......... 


Valerophenone........ 
+ Y-Oxo- (or 
y-keto-) 





Valeryl chloride....... 
Valerylene. 








a, 8, y,5-tetrahyd|roxy-. See Arabonic acid. 


PHYSICAL CONSTANTS OF 











Synonyms Formula 
amyl] valerate; pentyl pen- CsHsCOOCsHn1. . . 
tanoate* 
butyl valerate; butyl pen- CH3(CHe)3- 
tanoate* COOCsH9 
ethyl valerate; ethyl pen- CH3(CH2)3- 
tanoate COOC2Hs 
furfuryl valerate... ... Bee CH3(CH2)3CO0- 
CH2CsH30 
isobutyl valerate; 6-methyl- | CH3(CH»)3CO0O- 
propyl pentanoate* CH»2CH(CHs)2 
methyl pentanoate*; methyl CH3(CH2)3- 
valerate COOCH3; 
ROSA GoDn cba Or enon CH3(CH2)3C00- 
CH2COCsH-CsHs 
stalsyarelsicistevsietetsictelstet ac Proereer oot CsHioN2-2CsH9- 
COOH 
n-propyl n-valerate......... CH3(CH2)3- 
COOC3H; 
2-aminopentanoic acid*...... CH3CH2CH2CH- 
(NH2)COOH 
4-aminopentanoic acid*...... CH3CH(NH2)- 
CH2CH»COOH 
5-aminopentanoic acid*,..... NH2(CH2)sCOOH 
Arginine. 
2-bromopentanoic acid*...., CH3(CH2)2CHBr- 
COOH 
ethyl 2-bromopentanoate*. ..| CH;CH2CH»CH- 
BrCOOC2Hs 
See Ornithine. 
2-ethylpentanoic acid*; CH3CH2CH2CH- 
3-hexanecarboxylic acid; (C2Hs)COOH 
ethylpropylacetic acid 
3-ethylpentanoic acid*; B, (C2Hs)2>CHCH> 
8-diethylpropionic acid COOH 
2-hydroxypentanoic acid*; CH3CH2CH2CH- 
valerolactic acid OHCOOH 
4-hydroxypentanoic acid CH3- 
lactone; y-valerolactone CHCH2CH2COO 
[came eee SY 
See Levulinic acid. 
2-methylpentanoic acid*; CH3(CH2)2CH- 
methylpropylacetic acid (CHs)COOH 
3-methylpentanoic acid*; C2HsCH(CHs)- 
sec-butylacetie acid ° CH2:COOH 
See Levulinic acid. 
pentanoic anhydride*....... [CH3(CH2)3CO],0 
See Valeric acid, a-hydrozy-. 
See Valeric acid, -y-hydrozy-, la|ctone, 
See 4-Heptanone, 2,6-dimethyl-| *. 
pentanenitrile*; n-butyl CH3(CH2)3CN.... 
cyanide 
butyl phenyl ketone......... CH3(CH2)3COCsHs 
1-phenyl-1,4-pentanedione; CeHsCOCH2CH» 
phenacylacetone; B-acetyl- COCH3; 
propiophenone; @-acetonyl- 
acétophenone 
pentanoyl chloride*........ CH3(CHz)sCOC1. . 


See 2-Pentyne*. 


*Name approved by the International Union of Chemistry. 
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Mol. 
Wt. 





172.26 
158.24 
130.18 
182.21 
158.24 
116.16 
296.35 
290.40 
144.21 
117.15 
117.15 
117.15 


181.04 
209.09 


130.18 


130.18 
118.13 
100.11 


116.16 
116.16 


186.25 


83.13 


162.22 
176.21 


120.58 


ORGANIC COMPOUNDS (Continued) 




















For explanations and abbreviations see beginning of table. 


1119 


Crystalline ' 4 "ee Solubility in grams per 100 ml of 
form, color Density Melting Boiling 
No too ¢/rl point, “C | point, °C Water | Alcohol Ether, etc. 
8796 veers 0.8819 -78.8 203.7 sls) +] oo eth. 
1.41 
STO7AM| Matas. 0.8700— | -92.8 185.6 v.sl.s. | 0 © eth. 
8798 Se 0.8739— -91.2 146 0.23725 | o © eth, 
1.4009 
8799 | col. liq... A )084"2 2 ine glen 228-9164, | i, s. s. eth, 
4 82-31 
8800 | col. liq O85 4 2 t Sare eran’ 167 i. c o eth. 
8801 | col. lig........ 0.910° -91.0 127.3 v. sl. s. | 09 eo eth, 
SROZME Peeves ayetaates: ced isic sic 63D) vc een es: lL anes A Meee al | seas AS. cet 
8803 Ws OP Meet eM Roscoe ae 1125-13 Se 8 iemmethesy sens 
ioxane 
8804 | col. lig........ 0.8809" #5) Penne 167.5 1 s. © eth.; s. chl. 
S806 sleaf. f weep kil Sachi 5 291.5d subl. 10.75 sl. s i. eth. 
RESOG 0) ) Cope rie | eae geen 193 d v.58. sl. s i. eth., bz., Igr. 
He lead wot eptessl|At oh scat. 157 d v.8. sl. s i, eth. 
809 
8810 
SOUL eae |i Pacer rretst ees h fave acs wide Ne ee 6710 sl. s. v.8 8. eth. 
‘3 (126-3027)| - 
8812 hice 1.2267 ante danse 192(74-611)| i. 0 co eth. 
8813 
8814 | col. oil........ ios colaTofeTeieve! | arate aretere ee 209.2 i. s. s. eth. 
SSL5 ei Roilge cocoa lies atchere aretscol | epee eee PAE AN cP OR | Pont Sse | eae em ones Semaoys 
SS1Ga iby ppl cnet lier ashi. cen 34 subl. V. 8. Vv. 8. v.s. eth. 
oil |! eRe egocaeseee 1.072 -31 206-7 s. 5.0 AU] Sn RA eects 
8818 ee 
8819 colliqna.s.... 0.9287- ee se 193.5 0.5717 (|'3 s. eth. 
8820 High Beta OS 9301S | Ses ee OO=6°9 Fo Anise ae 8. s. eth. 
8820M 
8821 , y, 
ree colMliqne ace =: 0.929-- -56.1 215 d.h s. d. v. 8. eth. 
8824 
8825 *® 
8826 col. liq., 1.3909 0.8014-- -96.0 141 i 8 s. eth. 
SS270a| Niqtantcineliactcice ces ell keceeetk oe 239.5 i v.s vy. s. eth. 
8828 | yel.oil....... ae mea fb aes Soe 16212d AGEYGRascecu i. alk. 
8829 pi tae 1.01615 -110.0 128 d. d. co eth. 
8830 , 


No. 


8831 


8832 
8833 
8834 
8835 
8836 
8837 


8838 


8839 
8840 
8841 
8842 


8843 


8443H 
8843M 





8843N 
8844 
8845 


8846 


8847 


8848 


8850 


8851 
8852 
8853 


8854 
8856 


Name 


di=Valine!).-0 0 eee 


d-Valine soci.) hd od - 
1-Valine.............. 
Valylene.............. 
Vanillaldehyde. 

Vanillic acid.......... 
—, ethyl ester............ 


Vanillin® cs.) siecnice 


r= ROOLALEL 6 deem mae 
—, ethyl ether. 
——, acetyl-. 
——, 5-bromo-........ 


——,, 5-chloro-........ 


Veratric acid.......... 
Veratrine (crystalline) 

Veratrole sj 8.66.6.05 2 
——, 4-allyl-......3.4. 


——,, 4-propenyl-..... 


Veronal. 
eVicine: osc... tee 





PHYSICAL CONSTANTS OF 
eS 


Synonyms 





dl-a-aminoisovaleric acid; 
dl-2-amino-3-methylbu- 
tanoic acid* 


q@-aminoisovaleric acid....... 


l-a-aminoisovaleric acid; 
[-2-amino-3-methylbutanoic 
acid* 

“oe aaa plea meaielany Soe 

RE a EES ES: 
aci 


vanillaldehyde; 4-hydroxy- 
3-methoxybenzaldehyde; 

protocatechualdehyde 3- 
methyl! ether 

4-acetoxy-3-methoxyben- 
zaldehyde; acetylvanillin 


Formula 


(CHs)2CHCH- 
(NH2)COOH 


(CH3)2CHCH- 
(NH2)COOH 

(CH3)2CHCH- 
(NH2)COOH 

Mixt. (?) 

CH30(HO)CsH3- 
COOH 

HO(CH30)C¢H3- 
COOC2Hs 

CH30(0H)CeH3- 
CHO 


CH30(CH3CO0)- 


CsH3sCHO 


See Benzaldehyde, 4-ethoxy-3-m| ethory-. 


See Vanillin, acetate. 

5-bromo-4-hydroxy-3-meth- 
oxybenzaldehyde 

5-chloro-4-hydroxy-3-meth- 
oxybenzaldehyde 


4-hydroxy-3-methoxybenzyl 
alcohol; vanillic alcohol 


3,4-dimethoxybenzaldehyde; 
protocatechualdehyde di- 
methyl ether; 3,4-dimeth- 
oxybenzenecarbonal* 

3,4-dimethoxybenzoic acid; 
protocatechuic acid di- 
methy] ether 

cevadine 


1,2-dimethoxybenzene*; py- 
rocatechol dimethyl ether 


euecnel methyl ether; meth- 
_ yleugenol 
isoeugenol methy! ether... .. 


See Barbital. 
1,1-cyclopropanedicarbox- 
ie acid*; ethylenema- 
onic acid 


*Name approved by the International Union of Chemistry. 
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CH30(OH)Br- 
CeH2CHO 
CH30(0H)CIC,- 
H2oCHO 
CHs0(0OH)CsHI2- 
CHO 
CH30(0H)CsH- 
ICHO’ 
CH30(0H)CsH2- 
ICHO 
CH30(HO)CcH3- 
CH20H 
CuHwN2O....... 


(CH30)2CséHsCHO 
(CH30) 2C6H3- 
COOH 


CseHasNOo........ 


CH2:CHCH2CsH3- 
(OCHs)2 

CH3CH:CHCc¢H- 
(OCHs)2 


CioHisO7Na....... 
CH2CH2C(COOH)>» 
fl Pee 


Mol. 
Wt. 





117.15 


117.15 
117,15 


168.14 
196.20 
152.14 


194.18 
231.05 


186.59 


403.97 
278.06 
278.06 
154.16 
188 .22 


166.17 


182.17 
591.72 
138.16 
178 22 
178.22 


304,26 
130.10 


ORGANIC COMPOUNDS (Continued) 


eS 
Solubility in grams per 100 ml of 


8832 
8833 
8834 
8835 
8836 
8837 
8838 


8839 
8840 
8841 
8842 


8843 


8843H 
8843M 
8843N 
8844 
8845 


8846 


8847 
8848 


8850 


8851 
8852 
8853 


8854 
8856 


Crystalline 
form, color 
and index of 
refraction 


monocl. leaf. f. 
al. 


hex. leaf. f. al.; 


pr. f. w. 
leaf: fab se: 


col. liq. 


col. need. f. w. 


col. monocl. 
need. f. w. 
or lgr. 


col. need... ... 


nearly col. rods 


nearly col. 
need. 
pa. yel. need. . 


col. cr. f. al., 
fo]4-12.5 27 
AI al. : 
col. cr. f. pet. 
h 


eth., 
1.5287071-2 
a 


col. liq., 
1.538317 

col. liq., 
1.57201.5 


tricl. need. f. 
eth. 





Density 
g/ml 


1.084272 
25 


1.0555 
1.055122 


Melting 
point, °C 


200 


180 


22.5 
(19-20) 





Boiling 


point, °C Water 


50 

subl. 

293 

285 (in 
CO2); 
140-56 


For explanations and abbreviations see beginning of table. 
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7.442, 
13.317 


g, 116.5 
5.320 


v.s. h. 


sl. s. 


i., sl. s. 
h, 


0.0514, 
0.6100 


0.11 ¢. 


sl. s. 





Alcohol Ether, ete: 


0.57125 | i. eth., acet. 
75% 3; 

0.014° 

abs. 
vy. sl. s. | i. eth. 


Vv. 8. co eth. 

Vv. 5. vy. s. eth. 

Vv. Ss. v. s. eth; gs. 
alk. 

v.s. v. s. eth; s. 
chl., glyc. 

Vv. 8. v. s. eth, 

s. h. sl. s. c. eth., c. 
bz. 

sealing |p ees cee 

gs sl. s. eth; 

Ss. sl. s. eth, 





sl. s. sl. s. eth. 


v.8. y. s. eth, 

s. sl. s. eth., bz.; 
s. chl.; i. pet. 
eth. 

v.S. v. s. eth. 

Vv. 8. v. s. eth, 

s. s. chl. 

s. s. eth, 

ro) o eth. 

s. s. eth. 

1 s. me. al. 

s. s. eth. 


PHYSICAL CONSTANTS OF 





No. 


8857 
8858 


8859 


8860 
8861 


8862 
8863 


8863M 
8864 
8865 
8866 


8867 
8868 


8878 


8879 


8880 
8881 
8882 























Mol. 
Name Synonyms Formula Wt. 

Vinetine. See Ozyacanthine. 

Vinyl alcohol......... ethenolsivinolSeeese ee ee CH2:CHOH...... 44.05 

Vinylamine........... ethenylamine*.............. CH2:CHNH2..... 43.07 

Vinyl bromide........ bromoethene*; bromoethylene] CH2:CHBr....... 106.96 

Vinyl chloride........ chloroethylene; chloro- CH2:CHCl = > 62.50 
ethene* 

Vinyl cyanide. See Acrylonitrile. 

Vinyl ether........... ot ay sayeuebel: divinyl (CH2:CH):0... 70.09 
ether 

Vinyl fluoride......... fluoroethylene.............. CHe: CH et een 46.04 

Vinyl iodide.......... iodoethylene; iodoethene*....| CH2:CHI........ 153.96 

Vinyl sulfide.......... EN ns divinyl | (CH2:CH).S...... 86.15 
sulfide 

Vinyl tribromide. See Ethane, 1,1,2-tribromo-*. 

Vinyl trichloride. See Hthane, 1,1,2-trichloro-*. 

Violuric acid.......... alloxan 5-oxime; 5-isoni- CONHCO- 157.09 
trosobarbituric acid; oxim- U_____ 
idomesoxalylurea NHCOC:NOH 

ae ee 

Vitamin A............ axerophthol.neceene ee vee CooH»0H........ 286.44 

Vitamin Bi........... thiamine hydrochloride; Ci2HisONaSChe. ...| 337.27 
thiamin chloride; aneurin; 
antineuritic vitamin; ory- 
zanin; torulin 

Vitamin Bo See D-Riboflavin. 

Vitamin Be........... adermin; pyridoxin; 5-hy- CsHuNOs....... 169.18 
droxy-6-methyl-3 ,4-pyri- 
dinedicarbinol 

aay bydrochloridetnn< samara co ee eee CeHiNOs3-HCl....} 205.64 

Vitamin C. See l-Ascorbic acid. 

Vitamin D2, See Calciferol. 

Vitamin E. See a-Tocopherol. 

Vitamin F. See Linoleic acid 

Vitamin G. See D-Riboflavin. 

Vitamin K. See Phthiocol. 

Wintergreen oil. See Salicylic acid, methyl ester. 

Wood alcohol. See Methanol*. 

Wood sugar. See -Xylose. 

Manthaline ee cocicics| fee sere: clycnaeon cen Cs7HaeN20o...... 652.68 

Xanthene............. dibenzo-1,4-pyran; diphenyl- | CeHsOCsHiCHo. ..| 182.21 
methane oxide; 0,0’-meth- (_____ 
ylenedipheny] ether 

9-Xanthene-o-benzoic| acid, 9-hydroxy-, lactone.| See Fluoran. 

——,, 3,4,5,6-tetrahydr|oxy-. See Gallin. 

9-Xanthenone. See Xanthone. 

Xanthic acid, ethyl ester | ethyl ethoxymethanethiono- | CoHsOCSSCsHs...| 150.25 
thiolate*; ethyl xantho- 
genate 

Xanthine............. 2,6(1,3)purinedione; 2,6- CsHaNsOo....... 152.11 





, 1,3-dimethyl-, 
——,, 3,7-dimethyl-. 
, 1,3,7-trimethyl-. 





dioxypurine 


See Theophylline. 
See Theobromine. 
See Caffeine. 
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ORGANIC COMPOUNDS (Continued) 


rr 


8872 
8873 


8874 


8875 
8876 
8877 
8878 


8879 


8880 
8881 
8882 


Crystalline 
form, color Density Melting Boiling 


and index of g/ml point, °C | point, °C Water 


refraction 


MUSER DLS errr Mere ch cin: -, Ahern eee en eit 
Ih, coe 0.882 > | enis..! 56 
liq., 1.4462....] 1.516714 -137.8 15.8 
Rasy oc liq. 15 | 159.7 -13.9 
0.9195-- 
col. lig.......- TH en oe 39 (28.3) 
col. gasi...... ere bess tees. «| WR. Aeon ee -51 
liqueeeee STA IPOR ODO. w aly» || eee 56 
CVIIE Fas oe OFG12* eet: et cece 101 
rhomb: zac lmeeekec ae ~-H20, 100;| ......... 
224 
micr. needs 0.948—* 8 120-30°-90! 
pa. yel. vise. 
liq.; 1.62740 
WCE Meer. Eastin 245-8 det iad Sah oe 
Les ie of me ih cere 160 d. subl. in 
need. or wh, vacuo 
platelets 
wh platelets’; .\|) c.<hy.<0.+ 206-8.d: | see 5. 
ory powds,.7. cll) as aerckh a 40) ie ce ol St eek REE B 
heats fal Seer. |Pere peter 100.5 315 
cr., garlic odor | 1 085-— BG Stone 200 
(91-338) 
vel wh: pores Sty ieee >150d. subl. d. 
sm. pl. become 
anh. at 125 


For explanations and abbreviations see beginning of table. 
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Solubility in grams per 100 ml of 





Alcohol | Ether, ete. 
c) s. o eth, 
i, Es) © eth. 
sl. s 8. vy. s. eth. 
rf ) « eth. 
i 40020 5502 cm’ eth. 
cm? 
i, re) o eth.;s. chl., 
bz., tol., CS2 
sl. s. ) co eth, 
s. h. Se mwah Hoan cee riers 
i. s. v. 8. eth; 
100% 0.3; 1 i. eth., bz; 
95% 
v.8 8. sl. s. eth., chl.; 
Ss. acet. 
22.2 Tel sl. s. acet. 
ih 5 | Ht | Sere ene a4 
h, 
v.sl.s. | sl.s s. eth, bz. 
chl., CS2, H2- 
4 
Herel | Mere accbas aoe 5 
0.2617 | 0.03317 | v.s. alk. 


PHYSICAL CONSTANTS OF 





No. 


8883 
8884 


8885 
8886 
8887 
8888 
8889 
8890 
8891 
8892 
8893 
8894 
8895 
8896 


8897 


8898 
8899 


8901 
8902 
8903 
8904 





8905 
8906 


8907 
8908 


8909 
8910 
8911 
8912 
8913 
8914 


8915 
8916 











Mol. 
Name Synonyms Formula Wt. 
Xanthogenamide, See Carbamic acid, thiono-, ethy|l ester. 
Xanthogenic acid..... thiolthionocarbonic acid CsHsOCSSH...... 122.20 
O-ethy] ester; ethylxantho- 
genic acid 
——,, ethyl-. See Xanthogenic acid. 
Manthone? co. .6. 60. < 9-xanthenone; diphenylene CO:(CsH4)2:0....| 196.19 
ketone oxide 
——,, 1,7-dihydroxy-. See Euranthone. 
, 1,7-dihydroxy-3-|methoxy-. See Gentisin. 
Xenylamine.......... p-biphenylamine; 4-amino- CeHsCeHiNHo. ...} 169.22 
biphenyl; p-phenylaniline 
Xenyl isothiocyanate, |Xenyl mustard oil. See J|sothiocyanic acid, xen| yl ester. 
Xylene, musk. See Benzene, 1-tert-butyl-3,5-dt| methyl-2,4,6-trinitro-|. 
o=Rylene i Jeccs ohee 1,2-dimethylbenzene*....... CeHa(CHs)e....... 106.16 
——, a-bromo-....... o-xylyl bromide; w-bromo- CHsCsHiCH2Br...| 185.07 
o-xylene 
——,, 4-bromo-........ as-bromo-o-xylene.......... BrCsHa(CHs)2....| 185.07 
——, a-chloro-........ o-xylyl chloride; #-chloro- CHsCsHsCH2Cl...| 140.61 
o-xylene; o-tolyl chloride 
(incorrect) 
——.,, a,a’-dibromo-...| o-xylylene bromide; o- CcsHa(CH2Br)2....} 263.98 
xylylene dibromide; w, 
w’-dibromo-o-xylene 
——.,, a, a’-dichloro-....} o-xylylene (di)chloride; w, CeHa(CH2Cl)2.... . 175.06 
w’-dichloro-o-xylene 
——, dihydro-. See Cantharene. 
——.,, 3,5-dihydroxy-. See Resorcinol, 4,5-dimethyl-. 
——., 3,6-dihydroxy-. See Hydroquinone, 2,3-dimethy |I-. 
——., 3,4-dinitro-...... premieea pr peg (NO2)2CeH2(CHs)2 | 196.16 
nzene 
——,, 3,5-dinitro-...... pe ee pr ceiete (NO2)2CsHo(CHs)2 | 196.16 
nzene 
——,, 3,6-dinitro-...... ginal Sh BROS (NO2)2CeH2(CHs)2 | 196.16 
nzene 
——,, 4,5-dinitro-...... 1,2-dimethyl-4,5-dinitro- (NO2)2CsH2(CHs)2 | 196.16 
benzene 
——,, 4-ethyl-.........° 4-ethyl-1,2-dimethylben- (CHs)2CeHsCoHs. .| 134.21 
zene* 
OHM CLOm so ccs elt ee ee eae eee NO2CeHa(CHs)2...| 151.16 
Se tA MICE Om). 5,2. 5. 5, cramielllon sree Oe ne NOeCeHa(CHs)s...} 151.16 
m-Xylene............. 1,3-dimethylbenzene*........ CeHa(CHs)e....... 106.16 
—-, a-bromo-....... m-xylyl bromide; w-bromo- CHsCsHiCHeBr...| 185.07 
m-xylene 
—-—,, 4-bromo-........ as-bromo-m-xylene.......... BrCsH3(CHs)2....| 185.07 
——, a-chloro-........ m-xylyl chloride; w-chloro- CHsCeHsCH2Cl...| 140.61 
m-xylene; m-tolyl chlo- 
ride (incorrect) 
——, 4,6-dibromo-.... seeps Sok LEUNG CeH2Bro(CHs)2....| 263.98 
nzene 
——,, a,a-dichloro-....| m-xylene (di)chloride; «, CeHa(CHeCl)e.... . 175.06 


w’-dichloro-m-xylene 
——,, 2,4-dihydroxy-. See Resorcinol, 2,4-dimethyl-. 
——,, 2,5-dihydroxy-. See Hydroquinone, 2,6-dimethy|I-. 
——,, 4,6-dihydroxy-. See Resorcinol, 4,6-dimethyl-. 
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ORGANIC COMPOUNDS (Continued) 





No. 


8883 
8884 


8885 
8886 
8887 
8888 
8889 
8890 
8891 
8892 
8893 
8894 
8895 
8896 


8897 
8898 
8899 
~ 8900 
8901 
8902 
8903 


8904 


8905 
8906 


8907 
8908 





Crystalline 
form, color 
and index of 
refraction 


iBagaebeore 
wh. need. f. al. 


col. leaf. f. dil. 
al, 


col. liq., 
1.5077715.5 


thomb. cr. f. 
chl. 


monocl. f. pet. 
eth. 


need. f. al..... 
yel. need. f. al. 
col. er. f. al. .. 


need. f. al..... 


liq. or need. f. 
al. 

yel. pr.f.al.... 

col. liq., 
1.4996214.85 





Density 
g/ml 


>1 


1.1475 


1.1398 
0.868415; 
0.8641— 


1.371% 








Melting 
point, °C 


174 


53 


-29(-27.1) 
21 


82 

75-6 
89-90(56) 
115-6 


Solubility in grams per 100 ml of 











Boiling 
point, °C Water | Alcohol | Ether, etc. 
24 d. WOE GEE lMaeaape: || bedodesaddoun 
(i.) 
351 sl.s. h. | 0.55 ¢., | sl. s. eth., bz., 
6.71 b.| gr. 

302 sl.s.c. | 44.1819-5) v.s.eth.;s.chl.; 
5819-5 me. al. 

144 i. v.S, v. s. eth. 

217.7 1 s. v. s. eth. 

214 is v.8 v. s. eth. 

199 i. c) « eth. 

d. i V.s 20 eth. 

241 i v.8 y. s. eth., chl. 

exprf13 . |lc.naer sl.s vv. s. eth; 8. 
chl., CS2, bz. 

op: ae | eras 8. v. s. bz., chl.; 
Ss. acet. 

Bee ie a » v.sl.s..] 3. s. eth. chl., 
bz., acet. 

Wit eR: 5- v.sl.s. | v.sls. | .s. eth. chl., 

5 C82, acet., 

bz.; sl. s. pet. 
eth. 

189(183-4) | i. V.S s. eth. 

245(250.8) | i. B.A ob cee 

258 i, ) s. eth. 

138.8 ie v.s v. s. eth 

215 .8sl.d. | i. v.s v.s. eth, 

203 i v.8 v. s. eth. 

196 is c) « eth. 

255-6 i sl.s.c., 

s. h, 
255 i v.s y. s. eth. 








For explanations and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF 





No. 





8917 
8918 
8919 


8920 
8921 
8922 
8923 
8924 


8925 


8947M 
8948 
8949 
8950 
8951 
8952 


Name 


Synonyms 


Formula 





m-Xylene, 2,5-dinitro- 
——,, 4-ethyl-......... 
——,, 5-ethyl-......... 


——,, hexahydro-. 


——,, 2-nitro-......... 
——, 4-nitro-......... 
——, 5-nitro-......... 
——., 2,4,6-trinitro-.... 


p-Xylene............. 


——,, a-bromo-....... 
——, 2-bromo-........ 
——,, a-chloro-........ 
——,, a,a’-dibromo-... 


a’-dichloro-... 


» a, 


——,, 2,5-dihydroxy-. 
——,, 2,6-dihydroxy-. 


——,, 2,3-dinitro-...... 
——,, 2,5-dinitro-...... 
——.,, 2,6-dinitro-...... 
——,, 2-ethyl-......... 
——, hexahydro-...... 


—, 2-nitro-......... 
——., 2,3,5-trinitro-.... 


a, a’-Xylenediol. 
o-Xylene-4-sulfonic 


2X lenol siaercle arise ets 
2,4-Xylenol........... 
2,5-Xylenol........... 
2,6-Xylenol........... 
3,4-Xylenol........... 


——,, 2,5,6-tribromo-. . 
3,5-Xylenol........... 


, 2,4,6-tribromo-. . 





vic-o-Xylic acid. 
sym-m-Xylic acid. 
p-Xylic acid. 
2,3-Xylic acid. 


2,4-Xylic acid......... 


1,3-dimethy]-2,5-dinitro- 
benzene* 

1-ethyl-2,4-dimethylben- 
zene* 

1-ethyl-3,5-dimethylben- 


zene* 


See Cycloherane, 1,3-dimethyl-. 


p-xylyl bromide; w-bromo- 
p-xylene 


eso-bromo-p-xylene.......... 


p-xylyl chloride; w-chloro- 
p-xylene; p-tolyl chloride 
(incorrect) 

p-xylylene bromide; p- 
xylylene dibromide 

p-xylylene (di)chloride; 
w,w’-dichloro-p-xylene 


(NO2)2C6H2(CHs)2 
(CH3)2CsHsCoHs. . 
(CH3)2CeHsCoHs. . 
NO2CsH3(CHs)2.... 
NOeCsH3(CHs)2.. . 
NO2CeHs(CHs)s. . . 
(NOz2)sCeH(CHs)2 


CeH4(CHs)2...... 


CH3CsHsCHBr.. . 
BrCsH3(CHs)2.... 
CH3CsHsCH2Cl.. . 
CeH4(CH2Br)2.... 
CeHs(CH2Cl)2..... 


See Hydroquinone, 2,5-dimethy|I-. 


See Resorcinol, 2 5-dimethyl-. 


1,4-dimethyl-2,3-dinitro- 
benzene 
1,4-dimethyl-2,5-dinitro- 
benzene 

2,5-dimethy]-1 ,3-dinitro- 


nzene 
2-ethyl-1,4-dimethylben- 
zene* 


See Cuclehasanss 1,4-dimethyl-. 


See Xylylene glycol. 


3,4-xylenesulfonic acid....... 


2,3-dimethylphenol;;.vic-o- 
xylenol 
2,4-dimethylphenol; as-m- 
xylenol 
2,5-dimethylphenol; p- 
xylenol 
2. "é-dimethyiphenol: vic- 
m-xylenol 
3,4-dimethylphenol; as-o- 
xylenol 


3,5-dimethylphenol; sym-m- 
xylenol 


See Hemellitic acid. 

See Mesitylenic acid. 

See Isoxylic acid. 

See Hemellitic acid. 

2,4-dimethylbenzoic acid; 
as-m-xylic acid 
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(NO2)2CeH2(CHs)2 
(NO2)2CeH2(CHs)2 
(NO2)2CsH2(CHs)2 
(CHs)2CeHsC2Hs. . 
NO2C6H3(CHs):.. . 
(NOz)sCeH(CHs)2 

(CHs)2CeHsSOsH. . 
(CH3)2C6H30H.. .. 
(CH3)2CeH30H.. . . 
(CHs)2CeH30H.. . . 
(CH3)2CeH30H.. . . 
(CH3)2CsH30H.. . . 


(CH3)2CeBr30H. . . 
(CH3)2CeH30H.. . . 


(CH3)2CeBrsOH. . . 


(CH3)2CeHsCOOH 


Mol. 
Wt. 





196.16 
134.21 
134.21 
151.16 
151.16 
151.16 
241.16 


106.16 


185.07 
185.07 
140.61 
263.98 
175.06 


196.16 
196.16 
196.16 
134.21 
151.16 
241.16 
186.22 
122.16 
122.16 
122.16 
122.16 
122.16 


358.88 
122.16 


358 .88 


150.17 


ORGANIC COMPOUNDS (Continued) 





Crystalline 

form, color 
No. and index of 

refraction 

8917 | ylsh. cr. f. al. 

8918 | col. lig........ 

8919 | col. lig........ 

8920 

SOOT Phiqhence. cos: 

8922 lig. areas at 

8923 | col. need. f. al 

8924 | rhomb. need. f. 
al.+ bz. 

8925 | col. monocl. or 
liq., 
1.494223.4 

8926 | need. f.al..... 

SUZ eas steisisicevsie.s 

8928 Ol ads pean st 

8929 | monocl. f. bz. 

8930 | monocl. pl. or 
leaf. 

8931 

8932 

8933 | monocl. pr. f. 

: al. 

8934 | yel. need. f. al. 

8935 | need. f.al..... 

8936 Ligh sysveyne sine 

8937 

8938 | ylsh. lig....... 

8939 | col. monocl. 
need. f. al. 

8940 

8941 | pl. f. dil. H2SO. 

8942 | Ing. need. f. w. 

8943 | col. need...... 

8944 | col. monocl. f. 
al.+eth. 

8945 | col. leaf....... 

8946 | need. f. w..... 

8946M|] col. silky need. 

8947 | need. f.w..... 

8947M! col. need...... 

8948 

8949 

8950 

8951 

8952 | col. monocl.... 








Density 
g/ml 


0.86170 


1.112% 
1.135% 


1.60419 
20 
0.8611-- 


2.012° 
1.417° 


1.5919 


Melting 
point, °C 


ee ees 


143.5 
100.5 


147 
123-4 
<-20 


Boiling 


point, °C | Water 


220.7 
200 
202 


245 
240-50 


268 


For explanations and abbreviations see beginning of table. 
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Alcohol 


Solubility in grams per 100 ml of 


Ether, etc. 


CS2, 


vy. s. eth. 
oo 


2.6520 eth.; s- 
h. chl. 
y.s. eth. 


s. eth. chl., 
bz., acet. 

s. h. eth., bz., 
acet. 

s. eth. 

s. eth. 


s. eth. 
sl. s. eth. 


s. eth., bz., chl., 
acet., tol. 














No. Name 
8953 2,5-Xylic acid. 
8954 2,6-Xylic acid......... 
8955 | 3,4-Xylic acid......... 
8956 | 3,5-Xylic acid. 
8957 | 2,3-Xylidine.......... 
8958 | 2,4-Xylidine.......... 
8959 2,0 x Vlidine.- --).e7eee 
8960 2,6-Xylidine.......... 
8961 3,4-Xylidine.......... 
8962 355 VHOIne.. 1... eae 
8963 p-Xylohydroquinone. 
8964 o-Xyloquinone........ 
8965 m-Xyloquinone....... 
8965M| ——, 3,5-dibromo-.... 
8966 | p-Xyloquinone. 
8967 m-Xylorcinol. 
8968 p-Xylorcinol. 
8968M]| p-Xylose, phenylosazone. . 
8969 DX VlOse icles cc oe ohae 
8970 Xylyl bromide. 
8971 Xylyl chloride. 
8972 Xylylene alcohol. 
8973 Xylylene bromide. 
8974 Xylylene chloride. 
8975 Xylylene cyanide. 
8976 o-Xylylene glycol..... 
8977 m-Xylylene glycol... . 
8978 | p-Xylylene glycol. .... 
8979 Yara-yara. 
8980 Yellow cross liquid. 
8981 Yohimbine........... 
8982 | ——, hydrochloride(d)....... 
8983 | ==, nitrate, .4.......00.1- 
8985 Yperite. 
8986 Zinc, diethyl-*........ 
8987 , dimethyl-*...... 
8987M| Zinc ethide. 
8988 Zinc methide. 











PHYSICAL CONSTANTS OF 














Mol. 
Synonyms Formula Wt. 

See Isorylic acid. 

2,6-dimethylbenzoic acid; (CH3)2CeHsCOOH | 150.17 
vic-m-xylic acid 

3,4-dimethylbenzoic acid; as- | (CHs)2CsHsCOOH | 150.17 
o-xylic acid; paraxylic acid 

See Mesitylenic acid. 

2,3-dimethylaniline; vic- (CHz)2CeHsNHe.. .| 121.18 
o-xylidine 

2,4-dimethylaniline; as-m- (CH3)2CeH3NHp...} 121.18 
xylidine 

2,5-dimethylaniline; p- (CHs)2CeHsNHz.. .| 121.18 
xylidine 

2,6-dimethylaniline; vic- (CHs)2CsHsNHo...| 121.18 
m-xylidine 

3,4-dimethylaniline; as-o- (CH3)2CeHsNH2.. .} 121.18 
xylidine 

3,5-dimethylaniline; sym- (CHs)2CeHsNH2...} 121.18 
m-xylidine 

See Hydroquinone, 2,5-dimethy|l-. 

2,3-dimethylquinone........ (CHs)2Ce6H2O2....} 136.14 

2,6-dimethylquinone........ (CH3)2CsH20z..... 136.14 

OER HEE TOO Tess as ee (CH3)2CeBr2O2....| 293.96 

See Phlorone. 

See Resorcinol, 4,6-dimethyl-. 

See Resorcinol, 2,5-dimethyl-. - 

p-xylosazone; p-lyxosazone..| Ci7HaNOz....... 328 .36 

wood slgarc«decotede coe Caen Orisaceeteee 150.13 

See Xylene a-bromo-. 

See Xylene, a-chloro-. 

See Xylylene glycol. 

See Xylene, a,a’-dibromo-. 

See Xylene, a,a'-dichloro-. 

See Benzenediacetonitrile. 

a,a’-o-xylenediol; 1,2-ben- CeHa(CH2OH)>2....} 138.16 
zenedicarbinol; o-xylylene 
alcohol; phthalyl alcohol 

a-a’-m-xylenediol; 1,3-ben- CeHa(CH2OH)>....} 138.16 
zenedicarbinol; m-xylylene allcohol 

a,a’-p-xylenediol ; 1,4-ben- CeHa(CH20H)s....| 138.16 
zenedicarbinol; p-xylylene al|cohol 

See Ether, methyl 2-naphthyl. 

See Sulfide, B, 8’-dichloroethyl. 

COFYNIME owes o> cesta Co1HosN20s....... 354.44 

corynine hydrochloride; C21H26N203-HCl.. .| 390.90 
aphrodine hydrochloride 

irexar ihrem etetais ee ane CoH2s5N203-HNOs | 417.45 

See Sulfide, B, B’-dichloroethyl. 

zine ethyl; zinc diethyl; Zn(CoHs)2........ 123.50 
zinc ethide 

zinc methyl; zinc methide....| Zn(CHs)2......... 95.45 


See Zinc, diethyl-*, 
See Zinc, dimethyl-*. 


*Name approved by the International Union of Chemistry. 
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ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility i 
form, color Density Melting Boilin: oe eeaane eg eo 
No. eee ais - g/mol point, °C | point, °C | Water | Alcohol Ether, etc. 

















8954 | col. need. f. Igr.| ......-. | 116 274.5 sl. s. 8. v. s. eth. 
8955 | col: pr. f. al.....| ... 0... | 165-6 subl. sl. s. h. | s. s. eth., bz. 
8956 
8957 | liq.,1.570..... 0.9915 <-15 223.8 y.sl.s. | v. 8. v. 8. eth. 
8958 | liq, 1.559....| 0.974; | memeees | 216 v.sl.s. | 8. s. eth., bz. 
18 
0.9761—- 

8959 Ole pense | seed 15.5 217 v.sl.s. | 0.980 s. eth. 
8960 col. liq., 1.561 | 0.979 alm taee | 210.9 i. 3. 8. eth. 
8961 ee tab. f. | 1.076 49 226 Real enae > | Ve. Soler, 

gr. 
8962 | liq., 1.558 O:07270;) )/ a ososns | 221 slefee at DRT Ey eel poem | MR 
8963 0.99359 
oe iy need, Ace Len Paritary 2 fa sl. s. 8. 8. eth. 

vel. needed] 2a «aie'e1a'0'e publ - | | SRR ERP ORI SEe tN) ero dae 

sem Vel. Dlcscmtetesimecsee | Lek 9 Ni seeincctc i. s. s. eth. 
8967 
8968 
8968M bright ele ie (in 160d 5167) | eeeeeeee sl. s. s. s. eth., acet. 
‘ rhomb. need.;.| al. 

1.725, 1.760, 

1.805; 

[a] pi0.9 (al.) 
8969 | wh. panera 1.525--; 153 (144) |e 11770 6.220 y.sl.s. eth. 

need.; 1.517, ! 80% 

1.544, 1.546 | 1.585° ts 
8970 
8971 
8972 
8973 
8974 
8975 
S076 plot. ethics | Sees eee | 62.0-4.8) Wee ee ‘Se 8. 17.9 eth. 
8977 | col.cr.f.bz.:...] 1.16118 46-7 boners Ses Varsha poneraeets s. eth. 
SOT Sie WMOCM a = 5: cov ax ecot ees ee ee ne LD O eareteat eid Ww OGe Bip v. 8. eth. 
8979 
8980 
8981 ‘og ee fOWaa Mer Soke ee lease (2ol} ees Sell ae epi ASD s. eth., chl., bz. 

al. 

8982 | col.cr........ Prciealecoieest [POO COOOL, [eerie ee | Bare a ol wacic eee | ES a ae 
SO83ini| colbtorses)/..<.4| thes ns 276 wha ssctetetstns lie got.c7e.025.0 |) “seskouels eRe tla: 
8985 he 
8986 | col. liq. ign.in | 1.18218 -28 118 d. d. s. eth. 

air 
pote col. liq. ign....| 1.3861° —40 46 d. d. co eth. 
8988 
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No; 


64Z 
71Z 
83M 
83T 


87M 
107W 


164F 
164T 


2070 


222M 
238M 
263W 


285M 
285Q 


285R 
286W 
286.X 
288F 

293K 
293Y 
294X 
312M 
312T 

372M 


4061 
4198 


425F 
441M 


522M 


555M 


562F 
562L 
562Q 


PHYSICAL CONSTANTS OF ORGANIC 


Name 


Acetanilide, m-ethoxy 
» m=-methoxy-. 

,» a-trichloro- 
m-Acetaniside........ 








Acetic acid, acetonyl este 
vin vlvestelaenitecen eters 


——, naphthyl-. 
—, nitrilotri- 


see ee ee 


Acetol, acetate............ 


Acetone, acetoxy-. 
——,, hexamethyl-. 
m-Acetophenetide.... 


3,4-di 
——, m-dimethyl- 
amino- 
——, p-dimethyl- 
amino- 
——,, o-hydroxy-...... 


Acetophenone, 


—, m-hydroxy- 


—., 4-hydroxy-3-met 
——, o-methoxy-..... 





» m=-methoxy-.... 


——, o-methyl- 


Acetovanillone........ 
Acetoveratrone 


Acridine, 6-chloro-9-( 
Acrylonitrile, a-methy 
Alanine, #-(3,4-dihy- 

droxyphenyl)-(/).... 


B, B’-methylene 
Aleuritic acid 


Amphetamine........ 


AmyI phosphate (n)... 


Androstane, 3(a)-hydr 
3-Androstenone, 17-h 
Androsterone......... 











Synonyms 


See m-Acetophenetide. 
See m-Acetaniside. 
trichloroacetic anilide........ 
N-acetyl-m-anisidine; m- 
methoxyacetanilide 
rt. See Acetol, acetate. 
vinyl! acetate; ethenyl 
ethanoate* 
See V aphthaleneacetic acid. 
trimethylamine-a, a’, a’’- 
tricarboxylic acid; trigly- 
colamidic acid; triglycol- 
lamic acid 
acetonyl acetate; acetoxy- 
acetone; acetylmethyl 
acetate 
See Acetol, acetate. 
See 3-Pentanone, 2,2,4,4-tetra 
N-acetyl-m-phenetidine; 
m-ethoxyacetanilide 
methoxy=. See Acetoveratr 


o-acetylphenol.............. 


m-acetylphenol 


hoxy-. See Acetovanillone. 
o-acetylanisole; o-anisyl 
methyl ketone 
m-acetylanisole; m-anisyl 
methyl ketone 
methyl o-tolyl ketone....... 
4-hydroxy-3-methoxyace- 
tophenone; apocynin 
3,4-dimethoxyacetophenone. . 


4-diethylamino-1-met 
I-. See Methacrylonitrile. 
[-2-amino-3-(3,4-dihydroxy- 
phenyl)propanoic acid; 


opa 
dithiodi-. See Dyjenkolic 
9,10,16-trihydroxyhexa- 
decanoic acid*; 6, 4, 0, -trihy- 
droxypalmitic acid 
dl-«-methylphenethylamine; 
dl-2-phenylisopropylamine; 
Benzedrine 
tri-n-amyl phosphate........ 


oxy-17-keto-. See Andros 

ydroxy-. See Testosterone. 
3(a)-hydroxy-17-ketoan- 
drostane 








Formula 


CCls;CONHCsHs.. . 
CH3CON HCsHs- 
OCH; 


CH;COOCH:CHz 


N(CH2COOH)s.... 
CH;COOCH2- 
COCHs 


methyl-*. 
CH3CON HCeHa- 
OC2Hs 
one. 
CHsCOCsHsN- 
'H3)2 
CHsCOCsHsN- 
(CHs)2 
CHsCOCsH:0H... 


CH3COCsH:OH. . . 


CH3COCsHsOCHs. 

CHsCOCsHsOCHs. 

CH3COCcsH:CHa.. . 

i ee 
OCH 

CHsCOCsEb- 
(OCH3)2 

hylbutylamino 


(HO)2CsHsCH2CH- 
(NH2)COOH 





acid, 


CisHa305.....0065- 


CcHsCH2CH- 
(CHa) N He 
(CsHi1)sPOs....... 


terone. 
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Mol. 
Wt. 


238 . 
165. 


86 


191. 


116. 


179. 


163. 
163. 
136. 
186. 


150. 
150. 
134. 
165, 
180. 
)-2- 
197. 


304. 


135. 


308. 


51 
19 


-09 


14 


19 


42 


20 


39 


COMPOUNDS, SUPPLEMENTARY TABLE 




















(in al.) 











For explanations and abbreviations see beginning of table. 
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Crystalline Solubility in grams per 100 ml of 
No. form, color Density Melting Boiling 
* | and index of g/ml point, °C | point, °C 
refraction Water | Alcohol | Ether, ete. 
64Z 
71Z 
SAWENERO eee criersyave Wolly eectete ere aiecs QB Tis eiael lara Reayentes Bs: Il siccavsge-e: (f vscouedhade |i Wotacpde, « oetersteets 
SSalbod. or If... <,<\|) aeeeeeesaen B0=] oe eepallistdonaipes.>. | sokaate Vo Sapue lipib iacstless coer 
87M 
107W} col. liq., 1.3953 | 0.9317 -100.2 72.3765 2.5 cr) °° 
164F 
GATES, DP > ce s.0,<.0:0ll|onaete n= 5 tas 258-9) den jallmsisraysraes QS hs retrace. th cpeteverereettevesenepere 
(246 d.) 3.3100 
Bove drool. liq., 1.4150) 1075 4 | owavasezeh 174-5; 654 |)... .at< Ss. s. eth, 
222M 
238M 
ZOSIW ie lterbanw stad Mapa nerle eee ots 2-5 e i PEA Conant ce acer peel) sc occa crc oe 
285M 
SOON e COl sO gametes sec ys 42-3 14818) 9 it 2 Hee AB Bette ts v. s. eth. 
ERE Wolk; Gens cuaebe|| useeeeen 110.5 108-102 Vie Soul's |llneserethraye v.s.eth.; y.s.h. 
pet. eth. 
» 286W} col. liq., HS1307208 ee eas 106-717 sl. s 8: s. eth., ac. a. 
1.558213 
IBEX: | ‘yelspowds.o%,.i) es ccces =< OO Ty a snan aeaes v.s.h. | v.s v. s. eth., chl., 
ac. a., bz.; 
i. lgr. 
288F 
293K VEO Temi wasters os | onseserss PAB |. lh steetevce. dlebaaie all-girl ates 
293Y | col. liq. TE Ee Ee Sraceencicne ZB9 a Mh cordon Mabertis g<0=|becreccyars-aseetaaies 
1,54315-85 re 
294X | col. liq. 1.0201-- Pe ee GIRBUIT Mitne wecese, eresetagaredl peers peo teaorare ors 
1.53512-7 
S LZ IVE Mp oreteebin Wiseeestyiiped ceates sco 115 295-300; s. h. S. s. eth., bz., 
233-51" 20 chl.; sl. s. lgr. 
SOWA ||) eae CURE Sell Ganaeaane 51 205-710-15 | s. h. Ss. s. eth., bz., chl. 
372M|methoxy-. Sjee Quinacrinie. 
406 
4198 | ind. or pr.f-w..| ..2.-..-- 280. cemedltatatl vena hese 0.5 is i. eth., s.alk., a 
425F 
ALUN Or 1d se accel) oscks snes UOTCLOD) mali sere cas We crest lL cocsnereisr Il ieisatetaneereters 
Oo MUG eatsery shies abricaists: Il switesteats 203: C205) io) Rerwseyh ll estuiercered il meee teeters 
63-47 
5B5M| col. liq........] 0.94972 | ......... 158-635 | i. 8. 8 eth. tol., 
2 
562F 
562L 
SOLON tror tide Te MESSE. «0x 1S5=505. = Waiters = = v.sl.s. | 8. s. eth. 
[a] + 94.6° (184-5) 


PHYSICAL CONSTANTS OF ORGANIC 
































No, Name Synonyms 
716V | Anisole, acetyl-. See Acetophenone, methoxy-. 
718M » p-anisoyl-. See Benzophenone, p,p’-dimeth 
726M , thio-. See Sulfide, methyl phe» 
870M| Ap ocy nin. See Acetovanillone. 
933M Alabrine, Atebrin. See Quinacrine, dihydroch‘ori 
935M| Atophan. See Cinchoninic acid, 2-phenyl 
950C ‘Al onetTiolle acid. See Auzin a. 
950E | Auxenolonie acid. See Auain b. 
950Hi}) VAUxinvae concise cicene auxenetriolic acid; 3-5-di-sec- 
butyl-a,8, 6-trihydroxy-l- 
eyclopentenevaleric acid 
95000) AUXIN, Dine eee aera auxenolonic acid 3,5-di-sec- 
butyl-65-hydroxy-B-oxo-2- 
cyclopentenevaleric acid 
952M| 5-Azepotetrazole, 6,7,|8,9-tetrahydro-. See M 
1032M| Benz[/jJaceanthrene. See Cholanthrene. 
1062M| Benzaldehyde, 4-hydr|oxy-3,5-dimethoxy-. Se 
1112M| Benzedrine. See Amphetamine. 
1255M| Benzene, methylthio-.|*See Sulfide, methyl phenyl. 
1384M| Benzenesulfonic acid, | ...................--..-5. 
3,4-dichloro-, dihydrate 
1540B Benzoiciacidss,5= 7 4) ss-s25..-....05 eens tiem oe 
dinitro-, amy] ester 
TAN) Ds facia Mesa eageac|| Soeaoaecnos ooodobSsoodacr 
15408) =, =—, butyl esters 5.80 dll tee es neweenac ee tee eee 
15408) ——, ——, ethyl ester? 0.4.2) coc cee ce ewence densa vais 
1540Q | ——, ——,, isopropyl ester. ..] ........-..es eee en ee eees 
1540T | ——, ——)methyl ester’: 4. <il| ejcace een keisnieraisiarncyerariate ern ele 
1540W| ——, ——, pheny] ester. :....| 0... 02s decccecteerecececes 
1540Y | ——, ——, propyl ester(n)...| ...--...- cece cece eee ee eeee 
1561M » 4-hydroxy-3,5- See Syringic acid. 
dimethoxy-. 
1602J >» m-=sulfo-, dichloridje. See Benzoyl chloride, m-chlo 
1669M| Benzophenone, p,p/-| -p-anisoylanisole........... 
dimethoxy 
1686M| Benzopyran, dihydro-.| See Chroman. 
1687M| Benzo|a|pyrene, 1,2- 3,4-Benzpyrene............. 
Benzopyrene 
1719M| 2-Benzoxazolol........ 2-hydroxybenzoxazole; 
2(3)-benzoxazolone 
(tautomer) ; oxycarbanil 
1725M| Benzoyl chloride, m-sulfobenzoy] dichloride... . 
m-chlorosulfonyl- 
1737M| Benzpyrene. See Benzopyrene. 
1813M| 3,3/-Bicoumarinyl. See Dicowmarin. 
1818M| Bicyclohexyl....... ..~| Dicyclohexyl; dodecahydro- 
biphenyl 
1841M| Biotin............. ...| hexahydro-2-oxo-1-thieno- 


(3,4]imidazole-4-valeric acid; 
vitamin H; coenzyme R 








Formula 


ory-. 


de. 


CisH3205 


etrazol. 


e Syringaldehyde. 
ChCceHsS03H.2H20 


(NQz)2CsH3- 
COOCsHu 
(NOz)2CsH3COO- 
CHeCsHs 
(NO2)2CsH3COO- 
CsH9 
(NO2)2CsHsCOO- 
CoHs 
(NQz)2CsHsCOO- 
C3H7 
( ae 
(NO2)2CsH3COO- 
CsHs 


(NQ2)2C6H3sCOO- 
C3H7 


rosulfonyl.- 
(CHs0CeH4)2CO... 


CooHi2 
CeHsOC(OH):N.. . 
| eS re 


ClSO2CsH4COCl... 
CeHnCeHn........ 


CioHisN2038...... 





Mol. 
Wt. 


328.44 


310.42 


263.10 


282.25 
302.24 
268 . 22 
240.17 
254.20 
226.14 
288.21 


254.20 


242.26 


252.30 
135.12 


239.08 


244.30 
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COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 





950J 


952M 
1032M 
1062M 
1112M 
1255M 
1384M 
1540B 
1540D 
1540F 
1540H 
1540Q 
1540T 


1540W 


1540Y 
1561M 


1602J 
1669M 


1686M 
1687M 


1719M 


1725M 
1737M 


1813M 
1818M 


1841M 








Crystalline 
form, color 

and index of 
refraction 


hex. cr. [a] — 
3.19° (alc.) 


cr. [a] — 2.8° 


monocl. nd., 
1.488, 1.621 
monocl, nd., 
1.560, 1.576 
monocl. nd., 
(8) 1.609 
monocl. pl., 
1.382, 1.780 
col. rods, 
1.505, 1.690, 
>1.740 
monocl. pl., 
1.486, 1.603 








Density 
g/ml 


see eeeee 


0.864420. 


1.41 








Melting 
point, °C 


69-70 
(71-2) 


46 
112 
63 

93 
122 
108 
145.8 


73 


144 


(176-7) 
141-2(137) 


20.4 


3.65 


230-2 








Solubility in grams per 100 ml of 














Boiling 
point, °C 
Water | Alcohol Ether, etc. 
Pre adick sl. s. 8. sl. s. eth., i. 
pet. eth. 
Saari v.8 Vv. 8. v. s. eth.; i. 
chl.; sl. s. h. 
chl. 
ie tota. ||Pebeees s. h. ; 
SOS cS AC | OOooee s. h. BSE ¥. 3 Shae 
PI RENE, ni 5: cltrtinctarsys s. h. OM ape ee 
Pot Ras 9) BEES oy s. h. A or eee ee 
ata s.lNlenane siee sah Te ee 
SBpc hoes i. s. h. v. 8. eth 
Brlettrteberes. 4 becacotesie s. h. brcicy Se MES Ss 
spe etaionatertvaiulhy «zasesovtie vy. s. h. | v.s. chl., bz. 
310-1210 ie Aa || ret 31 Paes See ek 
>360 sl. s. 8. 8. 
153-479) olpobaemenlet aeciowile ett: Simemes 
234 <0.01 seatabe, -) 
al. 
above 
23.4) 


For explanations and abbreviations see beginning of table. 
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No. 


Name 





1877M 
1983M 
1991M 


2008M 


2036F 
2036J 

2039M 
2177F 
2186Q 
2193M 


2239F 
2239M 
2239Q 
2328F 


2328M 
2329M 
2329Q 


2446J 

2595M 
2652M 
2690M 
2690T 


2698M 


2698T 
2731R, 


2731W 
2799M 


2810M 
2827M 
2837) 

2837M 


29753 
3035M 
3047M 


3060M 
3060P 
3094F 
3104M 
3117M 
3117N 
3117T 
3130M 
3141J 








Biphenyl, dodecahydr 
Bromoprene. 
1,3-Butadiene, 
2-bromo-* 
Butane, 1-butoxy- 
3-methyl-*. 
» 1-(2-methylprop 
» 3-methyl-1-prop 
, 1-propoxy-*. 
2,3-Butylene glycol. 
tert-Butyl ketone. 
Butyl phosphate (n).. 











Butyrie acid, c-amino-|y- 


—,, a-amino-y-(guan 
>» a-amino- a-hydr 
Canaline.............. 





Canavanine........... 


Cannabidiol 


Cannabinol........... 
Carbazone, diphenylt 
Cardiazol. 
Cetyl merecaptan. 
Cholanthrene......... 
Cholanthrene, 3- 
methyl-. 
Chroman............. 


, 6-hydroxy-2,5 (0 
Cinchoniniec acid 
2-phenyl- 
Cincophen. 
Citrulline............. 





Coenzyme R. 
Coniferin, methoxy-. 
Coronene............. 
Corticosterone........ 


1,3-Cyclobutanedicarb 
2-Cyclohexen-1-one, 3, 
Cyclopentane, methyl- 


2-Cyclopentenevaleric 
1-Cyclopentenevaleric 
D 


1-Decanethiol*........ 
cis-5-Decene*......... 
trans-5-Decene* 
1-Decene-1,10-dicarbo 
n=-Decyl mercaptan. 

Desoxycorticosterone.. 


Synonyms 


o-. See Bicyclohexyl. 
See 1,3-Butadiene, 2-bromo-*. 
DrOMOPTENe®. . ie ae es fee ese 


See Ether, butyl isoamyl. 


oxy)-*. See Ether, butyl iso 
oxy-*. See Ether, isoamyl pr 
See Ether, butyl propyl. 
See 2,3-Butanediol in the Mai 
See 3-Pentanone, 2,2,4,4-tetra 
tri-n-butyl phosphate........ 


(aminoOdxy)-. See Can 
idoéxy)-. See Canaranine. 
oxy-. See Threonine. 
a-amino-y-(aminodxy)- 
butyric acid 
q@-amino-y-(guanidodxy)- 
butyric acid 


3-amyl-1-hydroxy-6,6,9- 
trimethy]l-5-dibenzopyrone 
hio-. See Dithizone. 
See Metrazol. 
See 1-Hexadecanethiot*. 
benz[jJaceanthrene.......... 
20-methylcholanthrene...... 


3,4-dihydro-1,2-benzopyran; 

2,3-dihydro-1,4-benzopyran 
r 7%), 8-trimethyl-2-(4, 

cincophen; atophan; quino- 
phan 

See Cinchoninic acid, 2-pheny 

a-amino- 5-ureidovaleric acid; 
N6-carbamylornithine; 
6-ureidonorvaline 

See Biotin. 

See Syringin. 


11,21-dihydroxyprogesterone. 


oxylicacid, bis-(o-hydro 
5,5-trimethyl-*. 


acid, 3,5-di-sec-butyl-6 


lacid, 3,5-di-sec-butyl a, 


See Hthane, 1-trichloro-2,2-bis 
n-decyl mercaptan.......... 
cis-1,2-dibutylethylene...... 
trans-1,2-dibutylethylene. . . 
xylic acid. See Traumatic 
See 1-Decanethiol*. 
deoxycorticosterone; 
21-hydroxyprogesterone 
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Formula 


CH2:CBrCH:CH2.. 


butyl. 
opyl. 


n able. 
methyl-*. 
(C41H9)3PO4 


aline. 


HeNOCH2CH2CH- 
(NH2)COOH..... 
CH4N30CH2CH2- 
CH( oe COOH 
002 


CoHesO2.........- 


8, 12-trimethyl 
CsHsCoHsNCOOH. 


l-. 


HeNCONH(CHp)3- 
CH(NH2)COOH 


xyphenyl)-, 


See Iso| phi 


dila 
phorone. 
Ci HoC Heenan 


-hydroxy-8-0xo 
8,6-trihyrdoxy.- 
(p-chlorophenyl)-. 
3(CH»)oSH..... 
(CH3(CH2)3sCH:]e. . 
Bee }2.. 


acid 





Mol. 
Wt. 


133.00 


266.32 


134.14 
176.18 
314.45 
310.42 


254.31 
268.34 
134.17 
249.26 
175.19 
300.34 


346.45 


ctone. 


84.16 


174.34 
140.26 
140.26 


330.45 


COMPOUNDS, SUPPLEMENTARY TABLE (Continued) 





No. 


Crystalline 
form, color 

and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 


Boiling 


Solubility in grams per 100 ml of 





point, °C 
Water 


Alcohol 


Ether, ete. 





1877M 
1983M 
1991M 


2008M 


2036F 
2036J 
2039M 
2177F 
2186Q 
2193M 


2239F 
2239M 
2239Q 
2328F 


2328M 
2329M 
2329Q 


24465 

- 2595M 
2652M 
2690M 
2690T 


2698M 


2698T 
2731R 


2731W 
2799M 


2810M 
2827M 
2837J 

2837M 


2475 
3035M 
3047M 


3060M 
3060P 
3094F 
3104M 
3117M 
3117N 
3117T 
3130M 
31415 





1 


liq., 1.4988... 





colmlignas.. 4) 


nd. f. al.; 
[a]21 — 8.31° 
er. f. al.; 
[a] + 7.9° 
rods f. pet. eth 


pl. or If.; [a] — 
148° (alc.) 


pa. yel. lf... ...< 
pa. yel. nd.....| 


Tig. 1.544......| 
tridecyl.) See 


sm. wh. nd.... 


pr.; [@] + 3.7° 


yelond n.d. ee 
pl. or nd.; lady 
+ 222° 


(in al.) 


See Dicoumarin|. 


col. liq., 
1.409820 

See Auzin b. 

See Auzin a. 


col. liq., 1.4558 


col. liq., 1.4252 
col. liq., 1.4235 


[e]?2 178° (in 
al.) 





1.397 





| 173(170-1) 





214 d. 
184 
66-7 
76-7 


176.5-7.5 | 


209(212-3) 


222 


| 187-902 a } 





42-3165 is 


289; i. 
160-215 


1850-06 is 


214-5749; s. h. 


9512 


es 








71.8 i. 


132-440 i. 
169.5789 ie 
170. 2789 i. 





For explanations and abbreviations see beginning of table. 
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838? 








s. eth. 


3. eth., tol., 


W2 


© eth., bz. 


s. eth. 
© eth. 
co eth. 


8. acet. 
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No. Name Synonyms Formula Mol. 
Wt. 
3192M| 5-Dibenzopyrone, 3-a|myl-i-hydroxy-6,6,9-tr foe See Clannabin 
3208L | Dicoumarin (Ciamician, | 3,4-bis(o-hydroxyphenyl)- CisH20s.. 292.28 
Silber) 1,2-cyclobutane 
dicarboxylic dilactone 
3208M Dicoumaria (Fittig, 3,3’-bicoumariny1. . CisHi0Oy..........| 290.26 
yson) 
3208N| Dicoumarin (Strém).... .| 2,4-bis(o-hydroxyphenyl)- CisHi20s. 292.28 
1,3-cyclobutanedicarboxylic 
dilactone 
3210M| Dicyclohexyl. | See Bicyclohexyl. 
3376M| Dithizone.............| phenylazothionoformic CceHsN:NCSNHN- | 256.32 
phenylhydrazide; formazy] HCcHs or CsHs- 
mercaptan; diphenylthio- N:NC(SH):NN- 
earbazone HCsHs 
3382M| Djenkolic acid........ 3,3’-methylenedithiobis- CH2(SCH2CHN H>-} 254.32 
| (2-aminopropanoic acid) ; COOH): 
| B,8’-methylenedi- 
| thiodialanine 
3389M| Dodecanamide*. | See Lauramide. 
3393M| 1-Dodecanethiol*..... n-dodecyl mercaptan........ CH3(CH2)uSH....| 202.39 
3398F | 2-Dodecenedioic acid*.| See Traumatic acid. 
3400C | Dodecylamine, hydro- dodecylammonium ehloride | CHs(CHe)i1NH;3Cl | 221.81 
chloride | 
3401M| n-Dodecyl merecaptan. | See 1-Dodecanethiol*. 
3402W, Dopa, See Alanine, B-(3,4-dihydroxy|phenyl)-. 
3445D| Enanthonitrile........ heptanenitrile*; n-hexy] CH3(CH2)sCN..... 111.18 
cyanide 
| 
3478M| Estradiol.............. A1,3,5(10)-estratriene-3,17- CieHosOe:.........|| 272.387 
diol; dihydroxyestrin; 
dihydrotheelin; 
dihydromenformone 
3479F | Al3.500)-Kstratriene- 3,17-diol. See Estradiol. 
3479J | Estrin, dihydroxy-. See Estradiol. 
3479M| ——, trihydroxy-. See Estriol. 
3479Q| Estriol..... ©...... oestriol; theelol; tri- CisHas03.2. 2. en 288 .37 
hydroxyestrin 
3479T | Estrone............... oestrone; theelin; CisH22O2..........| 270.36 
menformone 
3502F | Ethane,1-thloro- =| ......... eee CH3CH(Cl)NOs.. .| 109.52 
1-nitro-* 
3509M| ——~, dichlorodi- See Hthane, 1,1,1-trichloro-2,2|-bis-(p-chlorophenyl)- 
phenyltrichloro-. 
3555J | ——, 1,1,1-trichloro- | dichlorodiphenyltrichloro- CChCH(CeHuC2..| 354.50 
2,2-bis(p-chloro- ethane; DDT 
phenyl)- 
3578M| Ethaneorthosiliconie | triethoxyethylsilicane........ CoHsSi(OC2Hs)s....| 192.30 
acid, triethyl ester 
3578Q » trimethyl ester ethyltrimethoxysilicane.. ... C2HsSi(OCHs)s. . 150.22 
3680J | Ether, butyl isoamyl. .| 1-butoxy-3-methylbutane*...| CuHyOCsHu..... 144,25 
3680Q | ——-, butyl isobutyl...| 1-(2-methylpropoxy)- CH3(CH2)s0CHs- | 130.22 
butane* CH(CHs3)2 
3682M| ——, butyl propyl..... 1-propoxybutane*...........| CH3(CH2)20- 116, 20 
He)sCHs3 
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Crystalline | Solubility in grams per 100 ml of 
No. form, color Density Melting Boiling 
" and index of g/ml point, °C | point, °C 
refraction Water | Alcohol | Ether, etc. 
3192M lol. 
8208L | lf. f. glac.aca.| ......... LOQiae Gyedheat seks fl hic ele Pets Ohl eceice ABR 
8208Mi nd. f. glace.) 1\0s..)...... SOU! ae wlitnrss cane Ps Alene, ve i. eth., bz.; v. 
ac. a. sl. s. chl. 
SZOSNiendior lf. £0 WHER cctec6 ces BP a Gee |e ee ty PAM it oe iy hase i mia lea ae oy ci 
glac. ac. a. 

3210M 

SPC ONAlmple: DUC CL Mee alee ere orc,crers, ||) cate scoseors> II Gata Mente il sl s. sl. s. eth.; 

s. chl., alk. 
8382M! nd.;[aj2@— | ......... 00 50d rellinStecid: 4 ¢ .|) coe ees FED HE ae 
44.5° 

3389M 

Baga wuecol. lig., 1A 580s, obs... anil ese merceeee 14318 iy & s. eth. 

3398F 

S400 CTOs (Cr: te seth heels es as dal 50M tease meet < 0.425; 20.029 | i. eth.; 19-40, 

33.330 | 6640 | 6,250, 46.570 
778 157@ | ba. 
103100 (95%) | 

3401M 

3402W Phy 

3445D | 1.4103730 .... 0.80176 | -65 186.1; v. sls. | © abs.,| 0 eth., bz., 

: 74.716 95% CCh, chl., 
acet., ac. a., 
me. al. 
meCN 

3478M]| (a)[a] + 81° (a}h7058, Gian. 58 eae (a) s. pet. eth. 

(ale.); (8)222 
(8) [ax]! + 
56.7° (ale.) 

3479F 

3479J 

3479M 

3479Q | [a} +30" ofc... of mt rr creos ar ae | al, 8. s. pyr.; sl. s. 

\ me. al., pet. 
eth. 

AO y No RGR OS iiccs 0 | Soke He eedie |. 0.002 | v.sks. | s. pet. eth.; 
sl. s. acet.; 

t 50 v. sl. s, bz. 

3502F | liq., 1.423 1.2585 a aA 124-5758 0. 420 Ss s. eth., glycols, 
esters, min. 
oil 

3509M 

3555J | od. f. al 107 d. is 8. s. eth., bz. 

SBT SMiU TR ee teed cn: 0.9281 HOSSO0" | Ue eee -callll stances 2] eee eee 

BORON bss cena 9 OFOTAT {ett S. 2 L2G | esa 8. fg: Tee 

SOSODS Nig hMU PP aE eis | aceon | 157756 i. s. 2 eth. 

3680Q | liq.. GR7GS: ce Eiueeeeregees 131.5-32 i | Be 2 eth. 

3682M. liq. 5. See ONC 7S OUqutiatys 117 rs s. co eth. 
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No. Name Synonyms Formula Mek 
3690M| Ether, 2-chloroethyl p|henyl. See Phenetole, B-chlojro-. 
3709M| ——, difurfuryl. See Furfuryl ether. 
37513 » isoamyl propyl. .| 3-methyl-1-propoxybutane* | C;sH7OC;:Hu.......| 130.22 
3753J | ——, isobutyl propyl. .| 2-methyl-1-propoxypropane* Sar Aver canal | 116.20 
2)20T13 
3755F | ——., isopropyl] propyl.| 2-propoxypropane*.......... (Cy eoen. | 102.17 
2! 3 
3815M| Ethylene, 1-butyl-2-et|hyl-. Sce 3-Octene*. 
3821M » 1,2-dibutyl-. See 5-Decene. 
3833M) ——, 1,2-dipropyl-. See 4-Octene*. 
3881M|} Ethylenediamine, | ......................0005 HeNCH2CH2N- | 116.20 
N,N-diethyl- (CoHs)2 | 
4015M| Formazyl mereaptan. | Sce Dithizone. : 
4046F | Formic acid, phenylaz|othiono-, phenylhydrazide.| See Dithizone. | 
4070M| Fumaryl echloride..... trans-butenedioy] chloride* (CICOCH 222.3) 152.97 
4140M| Furfuryl alcohol, tetra|hydro-, stearate. See Steari|c acid, tetrahydrofurfu ryl ester. 
4143J | Furfuryl ether........ difurfuryl ether; di-a- (CsH30-CHe)20 ...| 178.18 
furfury] ether | 
4157M!| Gallaldehyde, 3,5-dim/ethyl ether. See Syringal|dehyde. 
4160M| Gallic acid, 3,5-dimethyle|ther. See Syringic acid. 
4204F | Glucurone............ glucuronic acid lactone...... CsHs0sCOO Aneta 176.12 
4204K| 8-p-Glucuronic acid ..| .......................... CsHsOsCOOH..... 194.14 
4400M| Guanidine, i-sulfaniljyl-. See Sulfaguanidine. 
4475M| Heptanenitrile*. See Enanthonitrile. 
4522M| Heteroauxin. See 3-Jndoleacetic acid. 
4532M| 1-Hexadecanethiol*. . .| cetyl mercaptan; n-hexa- CH3(CHe)isSH....| 258.49 
decyl mercaptan 
4538M| n-Hexadecyl mercapta|n. See 1-Hezadecanethiol*. 
4569M| Hexane, 1-hexylthio-*.| See Hezyl sulfide. 
4623A\| ‘crs=2=Mexene*s.:), .coe|| Sha. cenee teenies clack ene 84.16 
2CH3 
4623B)\ ‘trans=2=Hexene}. |. 4cm| See eae eee eee CH3sCH:CHCH?2- 84.16 
; CH2CHs | 
4628 A|GC1S =d=EEeCX ONG 25... oe ea aeons ae ek eee CHsCHeCH:CH- | 84.16 
CH2CHs3 | 
4628Bi | \trans=3=Hexene™ .,.. ...).)|(at sake tatot eine h crsrce CH3CH2CH:CH- 84.16 
CH2CH3 | 
4643M| n-Hexyl cyanide. See Enanthonitrile. | 
4649F | Hexyl sulfide.......... di-n-hexy] sulfide; [CHs(CHy)s}2S.....| 202.39 
1-hexylthiohexane* | 
4658) | 1-Histidine, bis-3,4- | 0.0... cece cece CeHoN302- | 609.29 
| dichlorobenzenesulfonate (CleCcHaSO3H)2 | 
4675J | Hydantoin, 5,5-di- eer Ak occ Sree Bey se CisHieNeO2.......- 252.26 
phenyl- | 
4882M| Indole, 1,3-dimethyl- ., N-methylskatole............ CcHsN(CHs)CH:C- 145.20 
F (CHs) 
4884M| 3-Indoleacetic acid... hetereanixia indole-B-acetie | CsHsNCH2COOH..| 175.18 
acl | 
4950M| Isobutenol. See 2-Propen-1-ol, 2-methyl-*. 
4950T | Isobutenyl chloride. See Propene, 3-chloro-2-methyl|-*. 
4996F | Isobutyric acid, a= |... eee eee (CH3)2COHCOO- | 132.16 
hydroxy-, ethyl ester CoHs 
5026M| Isocrotyl chloride. See Propene, 1-chloro-2-methyl-| *. 
5053M| Isohemipinic acid..... 4,5-dimethoxyisophthalic (CH30)2CsH>- 226.18 
acid (COOH): 
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Solubility in grams per 100 ml of 


No. 


Crystalline 
orm, color 
and index of 
refraction 


Density 
g/ml 


Melting 
point, °C 


Boiling 
point, °C 





Water 


Alcohol 


Ether, etc. 





3815M 
3821M 
3833M | 
3831M | 


4015M, 
4046F 
4070M 
4140M 
4143J 


4157M 
4160M) 
4204F 


4204K | 


4400M | 
4475M 
4522M 
4532M 
4538M_ 
4569M| 
46234 
4623B 
4628A 
4628B 


4643M | 
4649F 


4658) 
4675J 
4882M 


4884M. 


4950M. 
4950T | 
4996F 


5026M | 
5053M 
( 





BG eee iach 


150018... ch 
col. liq., 1.5088 


monocl. pl; 
[a] + 19.21° 
(in w.) 

need. ; [a]24 + 
11.73-36.26° 
(5.6% i. w.) 


col. liq., 
1.4623 


col. liq., 
1.3954 
col. liq., 
1.3935 
col. liq., 
1.3934 
col. liq., 
1.3938 


If. f. bz.; pl. f. 
hl.; [a] — 


chl. 
3.8° (ale.) 


nd. f. w. 





0.6845 
0.6780 
0.6796 
0.6779 


0.841 


18 


-146 
-133 
-135 
-113 


245-6 














160 


| 1012; 88-91 | 


167-708 


68 , 2749 


67 5750 


66 , 8741 
67.5741 


For explanations and abbreviations see beginning of table. 
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sl. s. 


sl. s. h. 





sl. s. 





© eth. 
© eth. 


© eth. 


s. eth., tol. 


s. eth. 


o eth. 
x eth. 
eth. 
eth. 


0.0518 10% w. 
sol reagent 

S. acet., ac. a.; 
sl. s. chl., bz. 


s. eth. 
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No. Name Synonyms Formula Mol. 
5078M| 3-Isophenoxazinone, /|10-oxide. See Resazurin. 
5078T | Isophorone...... ....| 3,5,5-trimethyl-2-cyclo- CoHuO 138.20 
hexen-1-one* 
5086M| Isophthalic acid, 4,5-djimethexy-. See Isohemipi|nic acid. 
5099M|} Isopropylamine, d/-2-|phenyl-. See Amphetamine). 
5180T | Ketone, anisyl methyl.) See Acetophenone, mehozy-. 
5264W » Methyl o-tolyl. | See Acetone, o-methyl-. 
5286M| Lactic acid, isopropy] isopropyl 2-hydroxypro- CHsCHOHCOO- | 132.16 
ester panoate* CH(CHs)2 
5287M| ——, pheny] ether. See Propionic acid, a-phenoz\y-. 
5300F | Lactonitrile, acctate..... a-cyanoethy] acetate; CHsCH(OOCCHs)-| 113.11 
a-acetoxypropionitrile CN 
5308F | Lauramide.... ... dodecanamide*............. eC) SO8e 199.33 
2 
5308M » N-phenyl-. See Lauranilide. 
5308T | Lauranilide........... N-phenyldodecanamide; CH3(CH2)i0 CON- | 275.42 
N-phenyllauramide HCsHs 
5314H| Laurie acid, methy] ester.| methyl laurate.............. CuH2sCOOCHs....| 214.34 
5504M| a-Menaphthyl chloridje. See Naphthalene, 1-(chlor|omethyl)-. 
5504R | Menformone. See Estrone. 
5504U | _——, dihydro-. See Estradiol. 
5532M| Mepacrine. See Quinacrine, dihydrochloride. 
5580W| Methacrylic anhydride] .......................... Wg) 154.16 
5580X| Methaecrylonitrile..... a-methylacrylonitrile; CH2:C(CH3)CN...| 67.09 
2-methylpropenenitrile* 
5580Y | Methallyl alcohol. See 2-Propen-1-ol, 2-methyl-*. 
5580Z | Methallyl chloride. See Propene, 3-chloro-2-methyl|-*. 
5707M| Methaneorthosiliconic| triethoxymethylsilicane...... CH3Si(OC2Hs)s....} 178.27 
acid, ethyl ester 
5761M| Methyl orthosilicate. .| methyl silicate; tetra- (CHs)s8i04...... 152.20 
methoxysilicane { 
5771M| Metrazol.............. 6,7,8,9-tetrahydro-5- CeHioNs..........] 138.17 
azepotetrazole; penta- 
methylenetetrazole; 
Cardiazol 
5771T | Metycaine............ 2-methy!-1-piperidine- CisH2sCINOz. ..... 297.82 
propanol benzoate- 
hydrochloride 
5779M| Monophenyl orthopho|sphate. See Phenylphospholric acid. 
5819M A yrisere acid, methyl methyl myristate........... C1sH27COOCHS....| 242.39 
ester 
5844M| Naphthalene, 1- a-menaphthyl chloride. .... . CioH7;CHeCl....... 176.64 
(chloromethyl) - 
5897M Poe BE Ua lem ea ccric a-naphthylacetic acid....... CioH;CH2COOH.. .| 186.20 
aci 
5972M| 1-Naphthol, 4-p-nitro-| p-nitrobenzeneazo- OoNCcsHaN:NCio- | 293.27 
phenylazo- e@-naphthol HeOH 
6038R | 1,-4-Naphthoquinone, | vitamin K (one form).......| CuHsOe........... 172.17 
2-methyl- 
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Crystalline Solubility in grams per 100 ml of 
No. form, color Density Melting Boiling 
i and index of g/ml point, °C | point, °C 
refraction Water | Alcohol | Ether, etc. 
5078M BA | 
OMOW Ilbaraecteran ets le OPG2205 7 ail st lie dee CBO we | beescsie ell Seceocs x) EE eee eee 
5086M 
5099M 
5180T 
5264W 
SO MUBCOlMIG a ean eal ete s 166-8 8. B s. eth., bz. 
5287M 
5300F | liq.. 1.03214 172-3; 4.0 S. v. s. alk., eth., 
60-210 glac. ac. a. 
DSOSHMPCOl Ct meneccell sass sae fra 0254 Srl eres i 9 030 v. sl. s. eth., 
(95%) | bz., CCla, 
chl.; sl. s. 
acet.; s. me. 
al. 
5308M 
FSO COM Che eee alli dt toll. s.-2 frZATi2 ivan lbaatokeie. i. 17.69 | s. eth., bz., 
(95%) | CCla, chi., 
acet., me. al. 
BLAH GOO ceeverel seveerests © fraib Ley aes ae te i. «© abs. | © eth., bz., 
95% CCl, chl., et. 
acetate, acet., 
ac. a., me. al. 
5504M 
5504R, 
~ §504U 
55382M 
5580W)} col. liq., 150243 = Git eae ace. 98%; 84. | d. C) © 
1.452525 
5580X | col. liq., 0.805 -40 90.08 lentes °o C-) 
1.4002 
5580Y 
5580Z 
5707M 0938 Me RA reee re 150-0 Perea se SaaS |) Sr eee, 
TOOLS Se sus preci csalens D287: see ares UPA A ae [Ce Sr 5 So eee 
25-2732 
BENE | Conds er s2e beni) Baas. ss 59(ST58)) (ul Madders ots V¥oBulolietsr. v. 8. org. solv. 
SVU (SIM. Cr esentionni tnd a5 aovtaals Wiles IRE... v.8 s. i. eth.; s. ch. 
5779M ' 
LO VENEGOL. SOUL. <.c,0:0: | omer eentos Fr ABS leh NS te kete-t c 1, « abs.,| so eth., bz., 
95% CCh, chl, et. 
acetate, acet., 
ac a., me. al; 
LANNE Die aoe cere seal. anette 32(34) 291523 | No Serge el bewithszereel|) cro.seiss ae 
; 1343 ‘ 
CAN | acters er |. Secor 134(131) e 0.04.220-5;| 5. s. eth., bz., 
7 s. hot glace: acti a. 
BO72Mi lw br.-red nd. yy. al) ack. -4 a: PHU tye patie ote earns ie Versl 4 Solemn s. boiling 
2 
BOSame evel nds, aa. cccell|icts-cks come LOGGLOS) eenllimtyuadabys:<a.« sl. s. s. si eth., bz., 
ac. &.;\sl.s. 
pet. eth. 
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No. 


Name 





6038U 
6127M 
6139M 
6151M 
6214M 


6215M 
62158 

6225M 
6234M 


6235T 
62773 

6277K 
6277Q 
6277R 
6302M 
6321M 
6394M 


6401F 
6401M 


6403M. 


6409Q 
6457V 


64685 
6560M 


6592T 
6615J 

6626T 
6648M 
6660C 


6670A 
6795M 
6836M 
6858M. 


6858Q 





1,4-Naphthoquinone,2 
Niacin. 

Niperyt. 

“Nitrogen mustard ga 
I-Nornicotine......... 


Norvaline. 

» 6-ureido-. 
1-Octadecanethiol* .. 
Octadecylamine, 
hydrochloride 





n-Octadecyl mercapta 
cis-3-Octene*..... 


trans-3-Octene*. . 


cis-4-Octene*......... 
trans-4-Octene*...... 
Oestr-. 

Ornithine, N°-carbam 
Oxycarbanil. 


Palmitamide, N-phen 


Palmitanilide. 


Palznitie acid, butyl 
ester 


> 9,.,0-trihydroxy-. 
Pentadecanoic acid*.. 





Pentaerythritol, tetra- 
nitrate 

3-Pentanone, 2,2,4,4- 
tetramethyl-* 
Penthrit(e), Pentrit(e) 

Phenanthrene, 
9-bromo- 

> quinhydrone. . 


Phenethylamine, | di-a 
Phenetole, 8-chloro-.. 





Phenol, acetyl-. 

» p-propionyl-. 

o-Phenylenediamine, 
4-chloro- 

Phenyl! phosphate. . 





Phenylphosphoric 
acid. 








‘ Mol. 
Synonyms Formula Wt. 
-methyl-3-phytyl-. See) Vitamin Ki. 
See Nicotinic acid, in the Main} Table. 
| See Pentaerythritol, tetranitra te 
s.’? See Triethylamine, 2,2’,|2’’-trichloro-. 
1-8-(2-pyrrolidyl) pyridine “CoHlNe siti dhescteteroete 148.20 
See Valeric acid, a-amino-, in |the Main Table. 
See Citrulline. 
n-octadecyl mercaptan. ....| CH3(CHe)SH....| 286.54 
octadecylammonium Ciskis7NH3Cl .... - 305.97 
chloride 
n. See 1-Octadecanethiol*. 
| 1-butyl-2-ethylethylene...... CH3;CH2CH:CH- | 112.21 
| (CH»)3CHs 
trans-1-butyl-2-ethylethylene | CH3CH2CH:CH- | 112.21 
(CHs)3sCH3 
cis-1,2-dipropylethylene [CH3(CHe)2CH:Jo..} 112.21 
trans-1,2-dipropylethylene . [CH3(CHe)2CH:Jo. | 112.21 
See Estr-. 
yl-. See Citrulline. 
See 2-Benzozazolol. 
yl-. See Palmitanilide. 
| N-phenylhexadecanamide; CH:(CHe)uCON- | 331.52 
N-phenylpalmitamide JeHs 
butyl hexadecanoate*....... CisHsiCOOCsHo...| 312.52 
See Aleuritic acid. 
n-pentadecylic acid......... CH;3(CH2)isCOOH.| 242.39 
penthrit(e); pentrit(e); C(CH2NOs)4...... 316.15 
PETN; niperyt 
Hexamethylacetone; tert- (CH3)3CCOC- 142.23 
butyl ketone; pivalone (CHs)3 
> PETN. See Pentaerythrito l, tetranitrate. 
STS SS MCLRE RS SIS TXST ASIN. ras o's CuHoBr'.. oc onelpeptes 
BOG GH BA COO CIDE DO OR OTS CosHisOs .........] 418.42 
-methyl-. See Amphetamine. 
2-chlorcethyl phenyl ether...) CsHsO0CH2CHeCl..|} 156.61 
See Acetophenone, hydroxy-. 
See Propiophenone, p-hydroxy|-. 
Siac aROS BORA arene en eee CICsHs(NHp)2. «+ ail C4229) 
triphenyl orthophosphate....} (CeHs)sPOs........ 326.28 
monophenyl orthophosphate; | CeHsOPO(OH)2...|} 174.10 
dihydrogen phenyl phos- 





phate 
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Crystalline Solubility in grams per 100 ml of 
No form, color Density Melting Boiling 
s and index of g/mol point, °C | point, °C 
refraction Water | Alcohol | Ether, etc. 
6038U 
6127M 
6139M 
6151M 
6214M] col. liq. 1.53818 | 1.074 266-7; BS 2. «. SER WS aE S.. heen 
[a] —88.8°22 1314 
6215M | | 
62155 | \ | | 
6225M) solid, 1.4648...) ......... 20-30 169-711 ie sl. s. s. eth. 
G234Miscolvcr. 8) a) tae. a8" He hes 1.0765; | 2.38, |i, eth., bz. 
7.860; | 11.350, 
12,71 8070 
(95%) 
6235T 
6277J | col. liq., 1.4125 | 0.7189 -126 122.3741 i <0 o eth. 
6277K) col. liq., 1.4124 | 0.7163 -108 122 4741 at c) 2 eth. 
6277 col. liq., 1.4136 | 0.7205 -118 ns se i. | 0 2 eth. 
6277R | col. liq., 1.4116} 0.7147 ~94 121.4739 i. c) o eth. 
6302M 
6321M | 
6394M | | 
6401F | 
6401M) col. cr......... Ht tera tira 90:2 00 || See eens i, 1.730 sl.s: bz , CCl, 
(95%) | chl., acet., 
: | me. al. 
GADSINENE COMO cas aranccsed nates bed iscegs (aia ie Men et i © abs.,| © eth., bz., 
14.88; (6) 95% CCly, chl., et. 
m. 18.3 acetate, acet., 
ac, a., me. al. 
6409Q | 
6457V | 1.434855; 0.842380 fra. 52.54 212.016; 0.001220;; 3.19, s. oth., CSo; 
1.425480 157.81 0.0020) 15.620,] 31.8 bz.; 35.4 
23040 | CCla; 56.5 
(95%) | chl.; 10.9 
acet.; 9.2 ac. 
| a.; 13.0 me. 
al. 
6468J | tetr.cr........] 1.773 US eatallllle cercerers ie sl. s sl.s v. sl. s. eth.; 
’ oe (138-40) s. acet. 
6560M} col. liq. OFSIO92—— Vl doses Cube atl Begin C) v. s. eth., bz. 
1.417022 aul 
6592T | | 
Golodmiicol. pre. 2. lack nce. PAG ovata Hsieh. wet ReS i v.sl.s. | s. eth., ac. a., 
| | CS2 
Gp26Maliblkt nd.) ne cece eee. S| C70 PE arte beer All nen. oie Bb te 
6648M | | 
GOG0C8) pre sists eae arias | 28 220; 100-2", i. v.s v. s. eth., bz., 
| | \ lgr. 
6670A | | 
6795M | 
SSO NGM nce ei ettar cee kek Ng (Aa oa a | sl.s. ¢.-| 3. s. eth. 
Ww. | 
858M pr. fal woul. ose-e | 49.5 245 | i. 8. 8. eth. ba., 
chl. 
6858Q)| nd. f.w:,.se: fl) io... 2028 99 550 OFS lee REET sh 2h bees s. v5h., bz., 
ch alk. 





For explanations and abbreviations see beginning of table. 
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No. Name Synonyms Formula Mal 
7035M| 1-Piperidinepropanol, |2-methyl-, hydrochloride.|See Metycaine. 
7047M| Pivalone.............. See 3-Pentanone, 2,2,4,4-tetra|methyl-*. 
7052G:| ‘Porphine 9.5.5.0. |e eee: ee CogiaNa eee 310.34 
7052T | At-Pregnene-3, 20-dion|e. See Progesterone 
7056J | Progesterone.......... A*-pregnene-3,20-dione; Car H3908..1....... 314.45 
progestine | 
7056M| ——, 11,21-dihydroxy-.| See Corticosterone. 
7056Q > 21-hydroxy-. See Desoxycorticosterone. 
7090F | Propane, 1=chloro- | .......................... CH3;CH2CH(Cl)- 123.54 
1-nitro-* NO2 
7090M | ———, Z=chiloresy eo) | 0) Be avetetee css cccwatene nok CHsCCl(NOz)- 123.54 
2-nitro-* CH; 
7130M > 2-methyl-1-prop|oxy=*. See Hther, isobutyl pr|opyl. 
7135B | ——, 2-propoxy-*. See Hther, isopropyl propyl. 
7143F | 1,3-Propanediamine, 2}-hydroxy-*. See 2-Propaniol, 1,3-diamino*-. 
7190M| 2-Propanol, 1,3- 2-hydroxy-1,3-propanedi- HeNCH2CHOH- 90.13 
diamino-* amine* CH2N He 
7223M| Propene, 1-chloro- isocrotyl chloride........... | (CHs)2C:CHCl....| 90.55 
2-methyl-* 
7223Q » 3-chloro- methallyl chloride; CHe:C(CHs)CH2Cl| 90.55 
2-methyl-* isobutenyl chloride | 
7234F > 2-methyl-*, tetraisobutylene...........| (CsHs)s........... 224 42 
tetramer | 
7234J | ——, > trimer triisobutylene.............. (Calls)3 sce eee 168.31 
7234Q >» 2-nitro-1-phenyl|-. See Styrene, B-methyl-B-ni\tro-. 
7248M| 2-Propen-1-ol, methally] aleohol; isobutenol.| CH»2:C(CH3)CH»- 72.10 
2-methyl-* OH 
2M Propioniciacids allyl) | macerated. 66.45 4neee CHsCH2COOC3Hs.| 114.14 
ester 
7315M , a-phenoxy-...... lactic acid phenyl ether...... eae 166.17 
7319M| Propionitrile, a-acetox|y-. See Lactonitrile, acetate. 
7319T » B-chloro-........ 3-chloropropanenitrile*......}| CICH»CH2CN..... 89.53 
7329J | Propiophenone, p-propionylphenol.......... CHsCH2COCeéHs- | 150.17 
p-hydroxy- OH 
7367M| Propyl phosphate (n).| tri-n-propyl orthophosphate..; (C3H7)sPOs........ 224.24 
7382M| Prostigmine bromide.| .......................... CieHigBrN2Oe. .... 303.20 
7447M| Pyrazine, 2-sulfanilam|ido-. See Sulfapyrazine. 
7491G| Pyridine, 3-(2-pyrrelid|yl)-. See Nornicotine. 
7495G >» 2-Vinyl-......... a-vinylpyridine............. CHe:CHCsHuN....| 105.13 
7524M| Pyrimidine, 2-sulfaniljamido-. See Sulfadiazine. 
7620G | Quinacrine; dihydro- 6-chloro-9-(4-diethylamino- Co3H30CIN30.2HC} | 472.88 
chloride 1-methyl-butylamino)-2- 
methoxyacridine dihydro- 
chloride; Atabrine; atebrin; 
mepacrine. 
7731M| Quinophan. See Cinchoninic acid, 2-phenyl|-. 
7738M| Resazurin.,.......... 3-isophenoxazinone 10-oxide; | CioH7NOs.........| 229.18 
resazoin 
7824M| Salicylaldehyde, 3-me|thoxy-. See 0-Vanillin. p 
7882M| Semicarbazide, sw... cece eee cece eee CsHsNHNHCS: 167.23 
1-phenyl!-3-thio-. He 
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Solubility in grams per 100 ml of 
































Crystalline 
No. form, color Density Melting Boiling 
and index of g/ml point, °C point, °C 
refraction Water | Alcohol | Ether, etc. 
7035M 
7047M 
mOs2GalEdksred' pl. mete: fs.o<s0 Ab ccecissmiate alll voiieecfevoecs i y.sl.s. | sls. 
lust. 
7052T 
7056d\|/sm..cer. [a]. |) ..4.....- (2) 128: si Macs, etek i. 8. s. org. solv. 
193.5° (ale.) (p)121 
7056M 
7056Q 2 
7090F | liq., 1.430..... 1.2095 seaeustotd 141-3761 Q). 820 Ss. s. eth., glycols, 
- esters, min. 
0 
7090M| liq., 1.425..... 1.1935 Se eeninaeeyaya 133-4758 0.520 8. s. eth., glycols, 
3 esters, min. 
oil 
7130M 
7135B 
7143F 
TELECON | Se rea CoCo | Ree Detter 42 23574 be Aten? Hb SOS. Sulecrpskes o AEREY 
7223M|\ col. lig., 1.4221) 0.9186 | ...... be Fy) Ale | terrae ° 00 
F2zsQ) |) col. lig. , L427 2) 'OL925. |) weeceees Piet 8 in (Pe ° 2 
7234F | 1.448 0: 794. * exthearatheds: 106007 | | cowsret dina pestenee. </Peeet 
(109.5- 
1115) 
7234J | 1.431 O:769 _. aieoene Pere. AZOS8E ) ih cas cecenpeer Seal -ncnte a te oe 
(0.760) 
7234Q 
7248M)| col. lig. 1.4255.) 0.8515 | ......... 114.5 19.4 C-) es) 
PO TEINE TE = ee te Be tea Sst pars: s)0:s:, IRs A ETE yo oats 5 Meta cell sacattanar cia ot ae 
CEUGIMY) SiC ae ase eres Uae CRaeeeee 115-6 265-6 Vaslaseniis: s. eth 
(112-3) ¢., 8. h.] 
7319M 
#73197, |\col.iq! so.Le. #144185" | ereserees 17636) |) oh. ool be eerdiegieem. }-Seics 
(173-4.5) 
7329) \t' wh: nd-or pr. ||) 24-2852 AAS =Bi5 all) «ord SEG Res SLB. 6.51) Wa, v.s. eth. 
Ss. 
7367M| col. lig........ 10023 ec 252; 13847; | i, 8. s. eth., tol, 
4 133.522 Se 
7382M| sm. Cr. a...2s G/N Ges pill raderz 22 8s altyd ap erlenieemes cco 
7447™M 
7491G 
TA95G: alia) =. setae 0.9999 s oilneisttedsar 158-9 d.; BUSSSa, tl ercetefars v. s. eth., chl., 
79-8229 alk. 
7524M 
MBQOG: |* cn. La wearacseelh ras t= <ieve 248-0 ateilieetben<t a \bcoracral seb ail nosis eee 
731M . 
7738M| pr., grnsh., lust] ......... inlA Raioataasi. i. sl. s sl. s. glac. ac. 
a.; 1. eth. 
7824M 
7%882M| monocl. pr....| ......-.- 20Lidlak woe cress sl. s s. h. sl. s. eth., chl., 








bz.; s. conc. 
alk. 


ee 
For explanations and abbreviations see beginning of table. 
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No Name Synonyms Formula ue 
7882Q| Semicarbazide, 4-phe]........................... H2NNHCSNH- 167.23 
nyl-3-thio- { CeHs 
7886W| Serine, 8,8-dimethyl-. | See Valine, B-hydrozy-. ref 
7893M| Silicane, ethyltrimeth|oxy-. Sce Hthaneorthosilicon|ic acid, trimethyl est/er. 
7896M » tetramethoxy-. | See Methyl orthosilicste. 
7898M » triethoxyethyl-. | See Ethaneorthosiliconic acid, t\riethy] ester. 
7898Q | ——, triethoxymethyl-|. See Methaneorthosiliconic ac\id, ethyl ester. 
7914J | Skatole, N-methyl-. See Indole, 1,3-dimethyl-. 
7946M| Stearic acid, cyclohexyl | cyclohexyl octadecanoate* Ci7H3sCOOCsHu . .| 366.61 
ester 
7953M| ——, propyl ester........... propyl! octadecanoate*....... CivH3sCOOC3H7.. .| 326.55 
7953T | ——,, tetrahydrofurfuryl ester.] tetrahydrofurfuryl octa- Ci; H3s COOCH2- 368.58 
decanoate CsH70 
7982J | trans-4,4’-Stilbenediol|. Sce Stilbestrol. 
7982M| Stilbestrol............ trans-4,4’-stilbenediol; (HOCsH:CH:)e....| 212.24 
| stilboestrol 
7982Q | ——, a,o/-diethyl-....... stilbestrolMemaeta.sejers. cs 35 POE 268.34 
2. 2J2 
7993T | Styrene, o-chloro-. .. .| 1-chloro-2-vinylbenzene..... ClCsHsCH:CHe...| 138.59 
7993U » m-chloro-......, 1-chloro-3-vinylbenzene..... CiCeHsCH:CHe...| 138.59 
7993V | ——, p=chloro-........ 1-chloro-4-vinylbenzene. ....| ClCsHiCH:CHoe. . .| 138.59 
7995M ,» o-fluoro-........ 1-fluoro-2-vinylbenzene......| FCsHsCH:CHe....} 122.14 
7995N | ——, m-fluoro-....... 1-fluoro-3-vinylbenzene......| FCsHiCH:CHe....| 122.14 
7995P | ——, p-fluoro-........ 1-fluoro-4-vinylbenzene......| FCsHiCH:CHe....| 122.14 
7998M| ——., 8-methyl- 2-nitro-1-phenylpropene..... CeHsCH:C(NO2)- | 163.17 
B-nitro- CH3 
8001C » 8-nitro-.. (2-nitrovinyl)benzene........ CeHsCH:CHNOz. .} 149.14 
8048T | Sulfadiazine...... N1-2-pyrimidylsulfanilamide; | H2NCcHsSO>- 250.27 
2-sulfanilamidopyrimidine NHCsH3Ne 
8048V | Sulfaguanidine.....,. 1-sulfanilylguanidine _ NHeCsHsSOo.NHC-| 214.24 
N1-guanylsulfanilamide (:NH)NHe 
8049 | Sulfanilamide, N1-gua|nyl-. See Sulfaguanidine. 
8049J » N1-2-pyrazinyl-. | See Sulfapyrazine. 
8049Q » Ni-2-pyrimidyl-. | See Sulfadiazine. 
8049T | ——, N1-2-thiazolyl-. See Sulfathiazole. _ 
8050J | Sulfapyrazine......... 2-sulfanilamidopyrazine; | CioHipNsOeS....... 250.27 
N1-2-pyrazinylsulfanilamide 
8050T | Sulfathiazole......... N1-2-thiazolylsulfanilamide; | HsNCsHsSOs- 255.31 
2-sulfanilamidothiazole; NHC3H2NS 
thiazomide 
8062M| Sulfide, dihexyl. See Hexyl sulfide. 
8070M| ——, methyl phenyl...| methylthiobenzene*; CeHsSCHs. 7.2.22 124.19 
thioanisole 
8091F | Syringaldehyde....... 4-hydroxy-3,5-dimethoxy- (CH30)2(OH)Ce- 182.17 
benzaldehyde; gallaldehyde | HsCHO 
3,5-dimethyl ether 
8091H| Syringic acid.......... 4-hydroxy-3,5-dimethoxy- (CH30)2(OH)Ce- | 198.17 
benzoic acid; gallic acid H,COOH 
‘ 3,5-dimethyl ether 
8091K] Syringin............. -| Methoxyconiferin........... Ci7HosOg ... 22... 372.36 





—— -_ roe 
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> CO oer TT 
Crystalline Solubility in grams per 100 ml of 
No. form, color Density Melting Boiling 
and index of g/ml point, °C | point, °C 
refraction Water | Alcohol | Ether, etc. 
(REPIO) | AES ee Ree eee OTA oe coe Ie ters ant || ercercc ae 1 eee v. sl. s. bz.; 1. 
(140 d.) eth., Irg., alk. 
7886W 
7893M 
7896M 
7898M 
7898Q 
79145 Be 
7946M| semisolid......) 0. 8905- 28-9) gE wett.3. i. Le s. eth. 
QOS MINCOMCR eee ve. oll keene eo fr. 28:78,0al Mee Ree i 0 28.8 v. s. eth., bz., 
abs., CCl, chl., et. 
95%; acetate, acet., 
9.220 ac. a.;S. me. 
i Bh 95% al, 
(CESS ANC ase 0.9175, 22tAPoed essk. te 1 RE s. eth. 
79825 
7982M) nd. ortaby....| 2 ....- 284 wel Foot bess Wty llleaaaee 2 sl. s. s. acet., h. ac. 
a,; sl. s. eth.; 
v. sl. s. bz. 
ZAC AONT fal ig Sener Psa Pe 7, © hl Res |e ee i. CT ean. oer 
(167-8) 
7993T | col. liq., 1.5648) 1.100 | ......... 60-14 1 8. s. eth. 
79938U | col. lig., 1.5619) 1.090 ©} ......... 62-36 7 s. s. eth. 
WO9SVa| col lidael.6658i|| 1/090) Sielineecetecie 53-43 i. 8: s. eth. 
7995M| col. lig., 1.5197/ 1.0830 | ......... 32-43 i 8. s. eth. 
7995N | col. liq., 1.5173 | 1.025 30-14 rh, Ss. s. eth. 
TOISP) | ‘col.sliq., 825158) |) 15024. =) oi ceceoke 29-304 i, B! s. eth. 
V99SMilitvel. md... 5.c.-.c] atom esos iP ee alee Ih Screens rh sl.s s. pet. eth., 
eth.; i. alk. 
SOOLCH vel prt 2 282-4il). co en SRM Sindh Eo tieereeiedey ses i 8. s. eth., pet. 
eth., bz., 
CCl, C82 
OEM ecraeictoinie sei Ges aes 125 5=6cmutee Ulpeier. eae k a OL2sealinstes LETICGARE de Ceee 
(251-2) 
S048 Vial BCOl. Cre wert elite eieesiac 1S39=90 wT eererstscsrex6 sl. s. sl.s re 
8049E 
8049J 
8049Q 
8049T 
8050J | clusters tiny | ......... 253(251=eNl ers leche Wits. Se sl. s. h. 
nd. 1.5) cyclohexanol 
S050Us |e colacr Aaenesalll ee -hjacc 20052 Whllaarer sons 0.06 0.5 s. acet., dil. 
HCl, alk. 
8062M 
8070M| col. lig., 1.5847,, 1.053825 | ......... 58-606 re 8. s. eth. 
1.583226 
SO9TE | Scol: erik Iersseiis..f....:: = 113 192-314 sl. s v.8. y. s. eth., chl., 
ac. 3., hb. bz.; 
y. sl. s. Igr.; 
1. pet. eth. 
8091H| col. nd. f.w.or| .......+- 20425 trerer lerrek s+ v. sl. s. vy. s. eth. chl. 
eth. 8. C 
SOOMK Ind (AsO) if. Wee oc a 1912 At) WAbettiae, 2.5 V.sh.s. \suk. i. eth.; s.c. 
W.} le] _ c.3s.b HNO, H2SOs 











For explanations and abbreviations see beginning of table. 
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No. Name Synonyms Formula Me 
8139M| Testosterone..........| 17-hydroxy-3-androstenone. .| CigHosOo..........| 288.41 
i} 
8146M} 1-Tetradecanethiol*. .| n-tetradecyl mercaptan...... CH3(CH2)is3SH....' 230.44 
8153M| n-Tetradecyl mercaptian. See 1-Tetradecanethiol*. 
8154W| Tetraethylene glycol. .| 3,6,9-trioxahendecane- Cv;H.sCOOCH2- | 460.68 
monostearate 1,11-diol menoécta- CH2(OC2H4)30H 
decanoate* 
8154X| Tetraisobutylene. See Propene, 2-methyl-*, tetra|mer. | 
8162M| Tetrazole, pentamethjylene-. See Metrazol. | 
8169M| Theelin. See Estrone. | 
8169P » dihydro-. See Estradiol. | 
8169R| Theeloi. See Estriol. | 
8174Q | 8-Thiachromineéthan |ol, 2,7-dimethyl-. See T\hiochrome. 
8178M| Thiazole, 2-sulfanilam|ido-. See Sulfathiazole. 
8179M| Thiazomide. See Sulfathiazole. 
8179T | 1-Thieno[3,4]imidazole|-4-valericacid, hexahyd|ro-2-oxo-. See Bliotin. 
8184M| Thiochrome.......... 2,7-dimethyl-8-thia- CwHuNsOS....... 262.32 
chromineéthanol 
8283G| di-Threonine......... dl-~-amino-B-hydroxy- CH3;CHOHCH- 119.1 
| butyric acid (NH2)COOH 
8322P | 6-Tocopherol......_.. Vitamin E (one form); CesHasOo ......-..) 416.66 
6-hydroxy- 2,5,8-trimethyl- | 
2-(4,8,12-trimethyl- 
tridecyl) chroman H 
8322R| y-Tocopherol......... vitamin E (one fcrm); 6- CosHasOo .. 22... ' 416.66 
hydroxy-2,7,8-trimethyl- | 
2-(4,8,12-trimethyl- 
tridecyl) chroman 
8434M| p-Toluenesulfonice methyl p-toluenesulfonate CH;CeHsSOsCHs | 186.22 
acid, methyl ester 
8546M|; Traumatic acid....... 2-dodecenedioic acid*; C1oHis(COOH):2...| 228.28 
1-decene-1,10-dicarboxylic 
acid 
8550T | Triamyl phosphate. See Amyl phosphate. 
8569M| Tributyl phosphate. See Butyl phosphate. 
8600Q ee 2,2/2’=| “nitrogen mustard gas”’..... (CICH2CH2)sN....| 204.54 
richloro- 
8611M| Triglycolamidie acid. | See Acetic acid, nitrilotri-. I 
8611P | Triglycollamie acid. See Acetic acid, nitrilotri-. | 
8617J | Triisobutylene. See Propene, 2-methyl-*, trimelr. } 
8626M| Trimethylaminetricar |boxylic acid. See Acetic a cid, nitrilotri-. 
8650M| 3,6,9-Trioxahendecane -1,11-diol*. See Tetraethy|lene glycol. 
8659M| Triphenyl orthophosp|hate. See Phenyl phosphate. 
8686M| Tripropyl orthophosp|hate. See Propyl phosphate. 
8690 | 2 yrosine(3,5- 20.4) ill... are HOCsH2Br2C H2- 375.03 
dibromo-, dihydrate CH(NH:2)COOH: 
2H20 
8310J | Valerie acid, a-amino-|5-ureido-. See Citrulline. 
8831M| dl-Valine, 8-hydroxy-= | e-amino-f-hydroxyiso- (CH3)2COHCH- 183.15 
valeric acid; (NH2)CLOH 
8,8-dimethylserine 
8843T | o-Vanillin............ 2-hydroxy-3-methoxyben- CH;0(0OH)CsH:- 152.14 
zaldehyde; CHO 
* 3-methoxysalicylaldehyde 
8869P | Vitamin H. See Biotin. 
8869T | Vitamin K. See also 1,4-Naphthoquinone, |2-methyl-. 
8869U | Vitamin Ki........... | 2-methyl-3-phytyl-1,4- Ca1HssO2.........| 450.68 








naphthoquinone 
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Solubility in grams per 100 ml of 













































Crystalline | 
No. form, color Density Melting Boiling 
and index of g/ml point, °C | point, °C : 
refraction Water | Alcohol Ether, etc. 
8139M é fe 8. s. org. solv. 
ale. 
S146M venice t 4015) 2 met. 5. (ee eee 160-25 rk Ss. s. eth, 
8153M 
Biba Wigsuldeeeee  eessOTOTl=> »|| ssh AQ MMI Door. c.8 ||, aeeelite ae Oe 
8154X 
8162M 
8169M 
8169P 
8169R 
8174Q j 
8178M | 
8179M } 
8179T | 
8184M] yel.pr.f. chi...) ......... C2TRSMS Pa. we ors sl. s s. me. al.; 
sl. s. eth., 
acet., chl. 
8283G | orth. cr. ($H2O), .. ...... 299-30 ta eee ees V.s i. i. eth., ehl. 
96 20 ° | 
8322P lel 2.9 (al.) SF AL ee We aed 9 | ee ce | ear |i | ue ese ey 
. 20 
8322R lig. lalate | Or Oe CURE meee esac) (a aber pow Ce | MECC iC am eCsee a heal CaS 5 > a eee 
— 2.4° (al) | 
8434M| col. liq. orer.... .......-. eS Es Nn bee ae i. s. 2 eth., bz. 
TT gece ia ee a HLGS-6° Ap meets aoa! > 0S WEN oe SIE Seeeeree | 
8550T | 
8569M 
8600Q | col. or yel.lig..} ......... -4 143-41 v.sl.s. | 0 x eth., bz.; 
| s. Bel 
8611M 
8611P | 
8617 
8626M 
8650M 
8659M 
8686M 
8690T | rhomb. nd. or | ......... eGs45id beet tetas sls. sl. s. i. eth.; 5. a., 
tab. f. w.; alk. 
[a] + 1.3° in | 
dil. HCl | 
8810J | 
8831M) pl. f.'al.is... | AS dy ln. fue Ss. u i, eth., bz., et. 
acetate 
8843T | yel- nd. f. W..v\- ac.2,--< (45.5 265-6; i. s. s. eth., chl,, 
lgr. p~ 12810 ) + AC, a, 
i . 
8869P | . 
8869T | | 5s 
8869U | yel. oil........ ECVE A dan 5 Sune: 140-45 i. sl. s. V.s. pet. eth.; 
| “4 acet., eth., 
Zs C 


————— SK SSeS 


For explanations and abbreviations see beginning of table. 
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FORMULA INDEX OF ORGANIC COMPOUNDS 


Numbers refer to compounds in the preceding table Physical Constants of 
Organic Compounds, 

The arrangement of symbols in formulas is alphabetical except that C 
always comes first followed immediately by H if hydrogen is present. The 
arrangement of formulas is also alphabetical except that the number of 
atoms of any specific kind influences the order of compounds. 

The numbers following any one formula are given in numerical order 
which is also their occurrence in the table of physical constants. 

Norte: the letter S preceding any compound number indicates that it is to 
be found in the Supplement to the table Physical Constants of Organie 


Compounds. 
Cc 


CAgNO, 4062. 
CBrCl;, 5598. 
CBrN, 2959. 
CBr;NO:, 1983. 
CBr:, 2586. 
CCIF:, 5606M,. 
CCIN, 2960. 
CChLF:, 5617. 
CCLO, 6876. 
CCELS, 6878. 
CCLF, 5683. 
CCLNO», 2687. 
CCk;, 2587. 
CChLS, 5756. 
CF:, 2587M. 
CHBr;, 1981. 
CHCIF:, 5604M. 
CHChF, 5619. 
CHCl, 2679. 
CHEF, 3993. 
CHI;, 4898. 
CHN, 4783. 
CHNO, 2952. 
CHNS, 8185. 
CHN:;0O«, 6151. 
CHLBr, 5743. 
CH.CINO, 2428, 
CHoCh, 5744. 
CHoF2, 5746M. 
CHE, 5747. 
CH2N2, 2947, 5613. 
CH2N:203, 4049. 
CH2N20,, 5634. 
CHON:, 8163. 
CHO, 3995. 
(CHLO)-~, 7050, 
CH2O2, 4016. 
CH2S3, 2579. 
CHaAsCh, 910, 
CH:;AsQ, 902. 
CHBr, 5734. 
CHCl, 5738. 
CH:;Cliig, 5544. 
CH3C1028, 5713. 
CH2Ci3Sn, 8319. 
CHF, 5750. 
CHsal, 5752. 
CH:NO, 3999, 4003. 
CH:NO:, 5661, 5759. 
CH;NQ3, 5758. 
CH;3NS:2, 2415. 
CH3N303, 8755. 
CHy, 5584. 
CH:N:O0, 4004, 4048, 


8711. 
CH:N2O:, 8747. 


CH:N2S, 8768. 
CH,N:O2, 4399. 
CH;O, 5719. 
CH:O.Si, 5710. 
CH:0:2Sn, 5711. 
CH:O3;S, 5712. 
CH:O:S, 5769. 
CH:O;S2, 5722. 
CHGS, 5715. 
CH:;As, 913. 
CW;AsO3;, 5701. 
CUSN, 5729. 
CH;NO, 4825, 5725. 
CH;N3;, 4391. 
CH;N;0, 7880. 
CH;N;Q;, 8712M. 
CH:;N:;S, 7884. 
CH;0;P, 5709. 
CHP, 6886. 
CH-;CIN, 5730. 
CH;CIN:O, 7881. 
CH¢éNe, 4721. 
CH:Ns, 4392. 
CH:N:O, 2558, 
CHSi, 7895. 
CIN, 2962. 

Chi, 2588. 
(CN) x, 6425, 
CN:Os, 5675, 


CQ», 2563. 
CS2, 2565. 


C2 


C.Br, 336H. 

C.Brs, 3529. 

C.C1F;, 3502M. 
O.CbFs, 8510R, 3511. 
C2CiO2, 6363. 
Q.ChF;, 3555R, 3556. 
©.Ch, 3862 

Cc. au ris 3549K, 


C2 Ravi 325: 
C2CisOo, 3339. 
©.CLF, 3539M. 
O.Clhe, 3530. 
O.F., 3862M. 
OF 6, 3530M. 
C.HBr, 333. 
C:HBr;, 3866. 
C.HBr;O, 1976. 
C:HBr3Q2, 176. 
C:HBr;, 3538. 
C.HCI, 336. 
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C:HCh, 3867. 
C:HC10, 323, 2665. 
CoHCI;O2, 177. 
C:HCL, 3539. 
C:HF;02, 180M. 
C:HI;O2, 181. 
C.HI, 3541. 
C.HNO», 6382. 


C.BLBr, 3821. 
C:B2Br.Q, 320. 
C©.HBr.0:, 133. 
C.HeBry, 3546, 3547. 
C2BeCh, 3822, 3823, 
3823A. 
C.H2CLO, 18, 322. 
C.HeChO», 135. 
C.HoC1:NO, 49. 
CoBaCh, 3548, 3549. 
C.B2F2, 3826M. 
C.BL F202, 138M. 
C22 bbOs, 139. 
C.H2N,, 8161. 
C.HLO, 5175. 
C2H2O2, 4363. 
C.H203;, 4373. 
C,H2O;- 2820, 6343. 
C:H;Br, 8860. 
C:H3BrO, 319. 
C:H;BrO., 119. 
C.B3Br3, 3552. 
C,H: Br3O.2, 1977, 
CHCl, 8861. 
C.H;Cl1O, 321. 
C2H3C1O2, 123, 4042. 
C.H;:CLNO, 36. 
C.H3Cls, 3553, 3555. 
C.B3CLO, 3633. 
C2H3Cl;02, 2668. 
Q.HGF, 8863 M. 
C:H3FO, 356. 
C.B3FO:, 149M. 
C.H3F3, 3557M. 
C.H3I, 8864. 
C.H310, 357. 
C.H31QO.2, 154. 
C:HgIs, 3558. 
C.H3N, 250, 5754, 
C:H3NO3, 6365. 
C:H3NS, 5135, 8197. 
C:HGN3, 8563 
C.Hy, 3809. 
C.HyBrCl, 3495. 
C.HyBrNO, 33. 
C.HyBr, 3505, 3871. 
C.H:CINO, 34. 
C.HiCINO:, S3502F. 
C:HiCh, 3507, 3874. 


FORMULA INDEX OF ORGANIC 


C2H.CL0, 3607, 3670. 


CoHuF:2, 3512L, 3891H. 


C.HGL, 3513, 3894. 


C2HiN2O2, 4370, 6371. 


C2AiN20;, 262. 


C2HiN20;, 3516, 4303. 


C:HuN20;, 4302. 
CoHUNs, 4394. 
C2HiN,O2, 985, 8710. 


CHO, 10, 3899, 8858. 


(C2H.O); 6, 5575, 
C:H.OS, 173 


CoH.O», 86, 4031, 4343. 


C:H:0O28, 160. 
C.H.0;, 4346. 
C:H.0;S, 171. 
C2Hi0¢S2, 3781. 
C.H:S, 3900M, 
C.H;Br, 3804. 
CH;BrO, 3601. 
C.H;Cl, 3806. 
C.H;ClHg, 5543. 
C.H;C1O, 3605, 3691. 
CH; ClO2S, 3583. 
CHF, 3903. 
C.H;FO, 3617M. 
C.HGI, 3912. 
C2H;N, 3901, 8859. 
C.H;NO, 14, 31. 
C:H;NO2, 2398, 3537, 
3918, 4269, 434+. 
pela pee 3917. 
C.H;NS, 
CALNaS, 3587, 
CoH, 3488. 
C:HsAsCl, 2276. 
CoHsAsChi, 2281. 
C.H;Cd, 2284. 
C.H Hg, saath 
CoHsNo, 5 
C.H;N20, “i380, 8753, 
CoHsN2O2, 3281. 
C.HsN2S, 8754, 
C:HsN;:02°-H2D, 1927. 
C:HsN:O, 8746. 
C.H:O, 3785, 5749. 
C,H;OS, 5768M. 
C:HsO2, 4290. 
C.H;O2S, 3579, 
5767M. 
C.H:0;S8, 3580, 5767. 
rie? 3936, 4922, 


C.HsOsS2, 3575. 
CHGS, 3586, 5766. 
OHS:, 3576, 5741, 
C:H6Se, 5763. 
C.HcTe, 5770. 
C.H;Zn, 8987. 
C.HZAs, 911, 912, 
C,H;AsOz, 2278. 
C,H; BO:, 1936. 
C.HGN, 3276, 3787. 
C.H;NO, 27, 3598, 
3783, 4823. 
C.H;NO;S, 8109. 
C.HGN;, 1821. 
C.H;OoP, 6893. 
C.HGP, 6883, 6884. 


(Continued) 


C.H:BrN, 3788. 
C:H:CIN, 3278, 3789. 
CHIN, 3789M. 
CoH:No, 3879, 4713. 
C.HaN2:H2O. 3880. 
C:H.Si, 7892. 
CoBi0ChN2, 3881, 
Cob, 336R:. 

Cols, 3863: 

C2N2, 2958. 

O.N.S, 3191. 
C2N:0¢, 260. 


Cz 


C;Cl:N:, 2968. 
C,H Br, 7374 \1. 
C:H2CLO-24H2O, 7206. 
CzHiN2, 5469. 
C:H2N20;, 6419. 
C;HL0, 7257. 
C:8-02, 7258. 
C3420;, 5567. 
C,B:Br, 7373. 
C;:H.Br0,, 5435. 
C3801, 7374. 
C:H.C10, 406H. 
C3H2CiOs, 389, 390. 
C,4,C10;, 5439. 
C:H2C01;02, 179. 
C3B2Cl0:, 5294. 
C3H3f, 7375T, 7376. 
CiHEN, 406. 
C:H.N®O, 7616. 
C;:H,NO., 129. 
C;:H;NO.S, 159. 
C:H:NS, 8177. 
C:HiN:0;, 2946, 2965, 
4063. 


C3H;N2S8:2, 8200. 
C3Hy, 7062, 7372. 
C;H.iBr, 7225. 
C;:HuBreOp, 7306. 
C;:HuCin, S87319T. 
C:HiCh, 7226, 7227 
C:HiChO, 7201, 7202. 
C;HuN2, 4851, 7449. 
C:HUN2O, 7456. 
C:4HUN2OS, 4678. 
C;HiN2O2, 4675. 
C;HiN2O3;, 455. 
C2HUN20:, 6362. 
C;HN2S, 8178. 
C;HUNsO», 511. 
C:H.O, 378, 7229, 
7380. 
C;HiOs, 385. 
C;HiO;, 394, 7613. 
C;HsO,4, 5421. 
C:HiO;, 8107. 
C;HiO¢6, 5567. 
(C;H;BO3),, 4229. 
C:H;Br, 476, 7218, 
7219. 
C;H;BrO, 7199, 72435, 
7322. 


C;H;BrO:, 7297, 7299. 
C.H:Br:, 7138. 
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pee sCl, 478, 7221, 


C.H; Cio, 3454, 7200, 
7246, 7246C, 7324. 

CiHC10:, 126, 4059, 
7301, 7303. 

C25 CLNO:, 7178H, 


C:H FO, 7325M. 

C.HGI, 488. 

C,H.IO, 3459, 7326. 

C;H;1O2, 7312, 7313. 

C:HLN, 3913, 7319. 

C,HLNO, 384M, 2953, 
4683, 5027, 5300. 

C;:H;NO:, 7612. 

C;H5NO., 5430. 

C;3H;NS, 5131, 8193. 

C3H5N:03, 6361. 

C3H5N:2O¢6, 4258. 

C:H5N:Os, 6152. 

C:H;N;O, 512. 

C:H, 2062, 7217. 

C;H«BrCl, 7079, 7080. 

C;:HsBr:, 7091, 7092, 
7093, 7094. 

C:H;Br2O, 7177. 

C:H«CIN Oz, ST7090F, 
$7090M. 

C;46Ch, 7096, 7097, 
7098, 7099. 

C;:H;ClLO, 7178, 7191. 

C3HcF2, 7099M. 

C:Hsk, 7100. 

C3HcoNo, 7452. 

C:H«N2O, 8739, 8740. 

C:HsN2OS, 8716. 

C;HsN2O2, 5420, 8714, 

C:H.N20:, 4674. 

C:HeN2G., 2420. 

C:HN20;-13 HO, 
4235. 

C3HeNe, 5494. 

C;H;O, 213, 468 7240, 
7266. 

C;HsOS:2, 8884. 

€;HsO2, 103, 207, 4022, 
4268, 7277. 

C;HsO;, 161, 2572, 
4223, 4315, 4349, 
4681, 5283, 5290, 
7202M, 8651. 

C;HsO.u, 4224. 

C:HGS, 7241. 

C;HsS;, 4001. 

C;HcBr, 5100, 7343. 

C:H-;BrO, 7174. 

C;H-Cl, 5101, 7344. 

C;H;Cl1O, 7176, 7189. 

C;:H; C102, 7148. 

C;HGF, 5104, 7359. 

C;HZI, 5106, 7362. 

C:;H=N, 474, 8646. 

C:H-~NO, 313, 4008, 
7198, 7267, 7271. 

C;:HGNOS, 2423, 2424. 


FORMULA INDEX OF ORGANIC 


C;:H-NO:, 426, 430, 
433, 435, 2395, 4270, 
5111, 5282 7131, 
7131F, 7367, 7869. 

C3 NOS, 3084. 

C.H-NO;, 5110, 7366, 
7887, 7888, 7889. 

C;HUNO;, 4241, 4242. 

C3HUN;O, 16. 

C;H7N3:O2, 4286. 

C3:H;NAQ;, 4249. 

C;4;NaQus, 221. 

C3Hs, 7073. 

C;HsCINQs, 7870. 

C3HsN20, 8729, 8730, 
8738. 

C,HsN2O., 7341. 

C3 nee 3729, 5098, 


C:H3O., 3620, 5628, 
7147, 
C:H.O: 3. vo 
C;H:O;, 4228. 
C;HS, 7162, 7164, 
8070. 


C3;HoAl, 501. 
C3;HbAs, 916. 
C;HoB, 1947. 
C;H»BO:, 1940. 
C;H9BO;, 5733. 
C;HoBi, 1916. 
CE 5099, 73383; 
C,HoNO, 3623, 4828. 
C;H.0:P, 5762. 
C;:HoOsP, 4264. 
C;HoP, 6891. 
C3HaS8b, 7976. 
C;HwCIN, 8625. 
C3HwNe, 7142, 7148. 
C;:HwN20, S7190M. 
C:HwNcOs, 43918. 
C302, 2585. 


Cs 


C:Br.N20.8, 8219. 
C:Br;NO2S, 8239. 
C.Br:S, 8236. 
C,CLNOS, 8241. 
CiChS, 8237. 
Cho, 3674. 
C.HBrO;, 5408. 
C,H Br3S, 8238. 
CsHC10O;, 5409. 
C,HC1L;0, 4097. 
C:HCl;S, 8240. 
CauN. 7601. 
CiHe, 1995. 
Cie Brs, 8218. 
CiHeChQ:, S4070M. 
CiB2ChS, 8220. 
C:ELINO:S, 8231. 
CsBebS, 8222, 
Cs B2N2O,, 463. 
CiH2N20,8, 8226. 
von 4036. 
C.B20;, 5407, 
C804, 354. 


(Continued) 
C:H;BrO, 4078. 


C.H;BrO., 4068, 5404. 


C:H:Brs, 8216. 
C:H:ClHgO, 4081. 
©:H3C1O, 4080. 


CsH;ClO., 4069, 5405. 


C.:K;C1S, 8217, 
C.:HGIO, 4089, 4090. 
C:HbIS, 8230. 
CsH3NO.S, 8235. 
CsH3NO3, 4094. 
C.:HN304, 8868. 
CiHy, 2143. 
C:BUuBr.O.:, 8031. 
C.H.ChO02, 8047. 
C:HuNe, 7445, 7459, 
7524, 8046. 
C:HyN2O2, 8707. 
C.HuN2O;, 1013. 
C.HuN2O0:, 3163. 
CsHuN2O;, 465. 
CsHUN2Ow, 8101, 
C.BUN2Ss, 4508. 
C80, 4075. 
C:HiOo, 8164. 
C:HO;, 8044. 
CsHiO,, 4064, 4358, 
5399 


C.HGS, 8211. 
C.H;Br, S1991M. 
C:H;BrQ:, 2912. 
C:H;BrO:, 8030. 
C.H;Cl, 2688. 
CsH;5ClOs, 2913. 
CsHs ClO, 2211. 
CH; Cl1;O2, 178. 
C:HsN, 480, 489, 
2917R, 7589, 
S5580X. 
C:H;NO, 3455. 
CsH5NO2, 131, 4045, 
7305, 8045. 
CHO: So, 8259, 


CANO: 5398. 
C.:H;NS, 5124, 8186, 
8263. 


C4H;N:, 256. 
C.H;N;3:03, 8709. 


C:Hs, 1990, 1991, 2198, 


2201, 2976. 
C:HsBrO2, 134, 2244. 
C:HsChO., 136. 
C:HeNo, 4853. 
C:HsN2O02, 132, 4282, 

4676, 4677. 
CsHeN:O2, 4360. 
C:HsNsQ;, 454. 
CisHsNsOw, 3470. 
C.sH.O, 381M, 2909, 

7377, 3863. 
C.sHcO2, 387, 2065, 

2129, 2262, 2910, 

3065, 3469, 4017, 

5025, 5580, 8014, 

Si07W. 

C;HcO2S2, 327. 
C:H.O;3, 187, 191M, 
2257M, 2915, 7615. 
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COMPOUNDS 


C.H:O., 358, 4298, 
5120, 6350, 8020. 
C.:HsO;, 3250, 4357, 
5069, 5411, 5412. 
C:H:O>s, 8096, 8106. 
C:B;O« HeO, 8094. 
C:H:Os, 8042. 


€.H-Bro, 2271, 4999. 

C:BBrOs, 120, 2242, 
3602, 4989. 

CHCl, $7223M, 


C:H;C10, "2272, 5000. 

C:HC1O2, 125, 3606, 
4043. 

C:H,C1:0, 2674. 

C:H>Cl:O2, 2212, 2666. 

C.HGN, 2266, 4995, 
5107, 7363, 7609. 

C:H;NO, 2909M, 
4996, 7608. 

C:H;NO:, 2067, 3146. 

C:H;NO;, 317, 2257R, 
6366, 8015. 

C,H; NOx, 153, 929, 
930, 931. 

C.HLN;O, 2863. 

CsH7N303, 1928. 

ae pias, 5137, 


C.HsBr2, 7095. 

C.HsChO, 3668, 3707. 

C:HsChS, 8061. 
C:H3N20, 8717. 

C:HsN2O2, 4371, 6373, 
6374, 8017, 8713, 
8715. 

CA.N2O:, 462, 928, 


CALNS, 8719. 
C:HsN:O2, 7006. 
CsHsNiO,, 453M. 
C:H;O, 2095, 2132, 
2134, 2135, 9204, 
3653, 3742, 3900, 
4095, 4974, S7248M. 
C:H\OS, 174. 
C:H;0:, 94, 206, 441, 
2098M, 3220, 3296, 
3297, 3301, 3472M, 
4029, 4034, 4978, 


7287. 
C;H.O28, 8174. 
C:HsO;, 143, 2249, 
2250, 2251, 2575, 
am 4347, 4991, 


CLO 3473.M, 4226, 


Cais. M38. 

C:HoBr, 2160, 2161, 
2162, 4957. 

CsHsBrO, 3675. 

CiHyCl, 2166, 2167, 
2168, 4958. 


FORMULA INDEX OF ORGANIC 


C.H.Clig, 5542M. 
C.HoClO, 3869, 3690. 
C.BboF, 2179M, 4964. 
C:Hol, 2181, 2182, 
2183, 4966. 
C:HON, 475, 7603. 
C:HoNO, 38, 2036, 
2205, 2214, 4975, 
4977, 5795. 
C:sHyNO:, 425, 2037, 
2191, 2192, 2193, 
2237, 2238, 2239, 
2400, 2419, 4276, 
4971, 4988, 7127. 
C:HsNO;, 2086M, 
2189, 2190, 4970, 
7183M, S8283G 
CsHoNOx, 7155R. 
C:HoNO;, 7155H. 
C:H3N;0, 220. 
C:HsN;O2, 2862. 
C:HaNaO:S, 2207. 
Cs, 1998, 4950. 
CsA Cd, 2283. 
C:HyCl.Sn, 8316. 
CiHoF2Sn, 8317. 
C:AiHg, 5534. 
CsAHgs:, 5547. 
CsHioN2, 6997. 
C.HioN26H2O, 7000. 
C:HioN2O0, 3226, 8763, 
8773 
CiHMioN2O2,, 3225. 
CsHiN20:, S2328F. 
CsHoN:Oc, 8755M. 
CsHiO, 2149, 2150, 
2151, 3754, 3764, 
3902, 4951. 
CsHwOS, 3935. 
C,H,OSn, 8318 
C:HO2, 2055, 2057, 
2059, 2060, 3515, 
3612, 7150 
CsHi0O28,, 3632, 3933. 
C:H0O03, 3231,, 6333. 
CsHO038, 3932 
CsHO:, 3468. ; 
C:HwO.S, 2197, 3929. 
C:sHwS, 2072, 3930, 
7163 


CsH0S2, 3808: 

C.zHiSe, 3927. 

CsH,Sn, 8301. 

CsHwTe, 3937. 

CiHwZn, 8986. 

CsHuAs, 910M. 

C.HiAsO;, 2042 

C,H BO», 1938. 

C:HiuiN, 2153, 2157, 
2158, 3216, 4953, 
7340. 

CiHuNO, 2081M, 
3610, 3615, 3794, 
7173 M. 

C.,HiiNO»s, 3215, 
7152R. 


C,HuNO:;, 7152M. 
CsHuQuP, 3243. 
C:HuP, 6882 


(Continued) 


CxHAse, 2274. 
CsH AsO, 2279. 
CsHvAsS, 2280. 
C:Hi2BrNo, 6998. 
CsHieCIN, 517, 3218. 
C:HieChNe, 6999. 
CsHeNo, 7436. 
C:Hi2O:Si, S5761M. 
C:HPb, 5327. 
C:H.Si, 7897. 
C:Hi2Sn, 8306. 
C:Hi:NO-5H20, 520. 
C:Hi3N3, 3240M. 
CsHooN:07Ve-4HO, 
3880M, 


Cs 


C;H20;:3H2O, 2908. 
C;H;BrQs;, 4147Q, 
4147R. 
C;HLBroN, 747%. 
C;H;C1Os, 4151. 
C;H:ClO:, 4147T, 
4147U. 
C;H3NQ;, 4127. 
C;H3NO;, 4147 X. 
C;H.BrN, 7467. 
C;HuCIN, 7468, 7469, 
7470. 


C;HuN:, 7426. 
C;HuN:0, 4846. 
C;HiN:On, 8879. 
C;HiN.O3, 8780 
C;HiOS, 8247. 
C;H402, 4121, 7580. 
C;H.0.28, 8250, 8253. 
C;H:0;3, 2787, 4109, 
4147 


C;H:04, 360. 

C;H;ClO, 4082. 

C;H;sN, 7460. 

C;H;NO, 7514, 7515, 
7516 


C;HLNOS, 8248. 


C;H;NO», 7505, 7602. 


C;H;NO2-H2O, 7506. 
C;H;NQ:;, 7513. 
C;H;NO;S, 7508. 
C;H5N;, 407. 
C;H;5N;0, 4404, 
C;Hs, 3045. 
C;HsN2, 4222, 7462, 
7463, 7464 
C;H«N202, 8286. 
C;HsN20;, 2693. 
C;H;O, 4093, 7909. 
CsHsOS, 4145, 8246, 
8258. 
C;HcO2, 4134, 6465, 
6596, 7259, 7381. 
C;HWcO:x, 2786, 5165, 
5548, 6422, 8856- 
C;Hs0;, 247. 
C;H:Oc, 3590. 
C;HsOs, 3139 
C;HéS, 8232, 8233 
C;HLN, 6583, 7595, 
7596, 7597. 
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C;HUNO, 4141. 

CH; NOz, 130, S5300F, 

C;H;NS, 8265. 

C;Hs, 1990M, 2199, 
3058, 5095, 6461, 
6462, 6463, 6464, 
6594, 6595. 

C;H:N20;, 8725. 

C;HsNiOn, S6468F 

C;H:0, 3057, 6591, 
7375, 8299. 

C;HsQs, 88, 386, 564, 
2911, 4128, 5347, 
5580R, 6525, 6585, 
8300, 8817. 

C;H:O;:, 193, 4147Y, 
5348, 7614, S207C. 

C;H:0., 102, 4213, 
5423, 5446, 6352, 
7583. 


©;H30;, 2790, 4218. 
C;Hs0;, 4220, 4221. 
C;HoBr, 3047. 
C;HeoBrO:, 5154, 7298, 


8811. 
C;H.C1O, 4083, 5160, 
8829 


C;HsClO:, 4038, 4041, 
7175, 7190, 7302, 
7304 

CHiN, 2184, 2186, 
2269, 4967, 5158, 
7320, 8826. 

C;H,NO, 5027M. 

C;HsNO:, 6524, 7059, 
7060, 7061 

C;HsNO3, 7057, 7058. 

C;HsNO:, 4207, 4208, 
4209. 


C;HyNO:, 4205, 4206. 
C;HaNS, 5128, 5129, 
5130, 5133, 8188, 

8190, 8195. 
C;HN;, 4653M. 
C;Hio, 2116, 2117, 

2120, 2973, 3046, 

3063, 6564, 6572. 
C;HnBr, 6491. 
CsHiCINOs:, 4210. 
CsHiCh, 6492. 
C;HioNe, 2949. 
C;HiN2O3, 4211. 
C;HioN2S2, 2594. 
CsHwO, 2100, 3056, 

3651, 5141, 6553, 

6558, 6586, 6588, 

6589, 7044, 7438, 

8790. 

C;HivOS:2, 2577, 8878. 
C;Mi0O2, 101, 107, 

2232, 2257, 4020, 

4021, 4028, 4140, 

4985, 5143, 7046, 

7282, 8795. 
C;HwO;. 205. 2568, 

3621, 5155 5156, 

5286, 8816. 
C;HyO:, 4225, 4239 
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C;HwO;, 877, 878, 


5392R, 7792T, 8969. 


C;HwO6, 880. 
C;sHuBr, 535, 2006, 
4928, 7081. 
C;HnCl, 537, 2013, 
2015, 4929, 6489, 
6490, 7087. 
C;sHuF, 545M. 
C;sHul, 547, 2024, 
2026, 4938, 7115. 
C;HuN, 7013, 7605. 
C;HuNO, 2101, 4006, 
4142, 5142, 5142M, 
6554, 7045, 8791, 
8793 
Cal NO., 555, 1792, 
2397, 2405M, 2416, 
4942, 5153, 5161, 
8806, 8807, 8808, 
8831, 8832, 8833. 
C;HuNO,S, 5723, 


5724. 
C;HuNOs;, 4941, 

$8831M. 
CsHuNO,, 7154M. 
C;sHi2, 2028, 6481, 


7101. 
CsHiCINO:, 427. 
C;H.N2O, 8723M, 

8723P, 87238, 8726, 

8727, 8749, 8766. 
CsHvyN2Oe, 6321. 
C;-HeN2sS, 8728. 
C;H2NsO;, S2328M. 
C;Hi2.0, 2084, 2090, 

2091, 3681, 3728, 

3737, 3752, 4923, 

6534, 6538, 6545, 

7179. 

CsHw2.O2, 2056, 2058, 
2063, 5620, 6517, 
6518, 6519, 6520, 
7154. 

C;sH2O;, 3239, 7155. 

C;Hi20., 6468. 

C;Hi20:;, 417M, 879. 

C;Hi:S, 2073, 2074, 
2075, 6529. 

C;Hi;sBO2, 1937. 

C;Hi:N, 530, 534, 
2154, 2155, 3224, 
4926, 4954, 7335, 
WasOn (eels 

C;HisNO, 3795, 6125. 

C;HisNO:, 3624. 
7152H. 

C;sHiusNeo, 2282. 

CsHiusN2S2, 2410. 

C;Hiv0;Si, S3578Q. 

CsHi;sNO:, 2695. 

C;HisSb, 858. 


Ce 


C.Bre, 1224. 
CcCliOz, 2670. 
CcCle, 1225. 
CcHBr;, 1259. 
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C;-HBr;0, 6788. 
CsHCl;:O2, 7731. 
CcHCl;, 1260. 
C;-HC1,O, 6789. 
C-;HI;, 1262. 
C. He Bra, 1278, 1279. 
C;H2Br;N, 673. 
C.H2CIN;O¢, 1163, 
6971. 
CcH2ClhO2, 7719. 
CcsH2ChkO3;, 3136. 
CcH2Cl.O;, 2671. 
CsH2Ch,, 1280, 1281, 
1282. 


CsH2Cl:O2, 4813. 
CcsH2C1N, 674. 
CcHoIs, 1287, 1288, 
1289. 
C.H2N2O;, 6145. 
CcH2NiQs, 6803. 
C;H;:Br2NQs;, 6731. 
pee 1295, 1296, 
29 


C;-H3Br;:0, 6806. 

C:H;Br;02, 7776. 

C;H3CIN2O., 1153, 
1154, 1155, 1156, 


1157. 
C;-H3ChNOs, 6738. 
Ts 1298, 1299, 

00. 


C;H3C1;0, 6807, 6808. 
CoH3ClsO2, 4814. 
CsH;ClLN, 683, 684. 
CcH3Iz, 1308, 1309, 
1310. 
CcH31;0, 6809. 
CsH3NQ., 7727. 
CcH3N30¢, 1317, 
1318, 1319. 
CcH3N;307, 6812, 
6813, 6969. 
CcH;N;Os, 7987. 


C;sHuBrCl, 1134, 1135. 


C;-HiBrClO.S, 1391. 
C.HuBrF, 1137. 
C;-HuBrI, 1138, 1139, 


1140. 
CcHuBrNO:, 1141, 
1142, 1143. 
C;HuBr, 1170, 1171, 
1172. 


C;-H.Br:N20:2, 606, 607. 
C-;-H.Br.O, 6729, 6730. 


C;HuBr3N, 688, 689. 
CcH.CiF, 1157M. 
CcoHuCli, 1158. 
C;-H.,CINO, 7716. 
CcHiuCINO:, 1160, 
1161, 1162. 
C;.H:CINO;, 6719, 
6720, 6721, 6722. 
CAO 1174, 1175, 
117 
CsH.CL oNe, 7715. 
CeH:ClN2O», 615. 
CcHiChkO, 6732, 6733, 
6734, 6735, 6736, 
6737. 
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C;H:Cl.0;S 2020, 
S1384M. 

CcsHiClhN, 690, 691, 
692. 

CsHuFI, 1223. 
CcsHuFNO:, 1223H, 
1223K, 1223M, 

CcsHsINO:, 1234, 
1235, 1236. 

CeHukz, 1190, 1191, 
1192. 

CsHuI20, 6740, 6741. 

CRN Oe 1200, 1201, 


CsHN.Os, 6748, 6749, 
6751, 6752, 6753. 
CsHiN20%, 7760. 
CcHiN:O6, 695. 
CesHsO2, 7714. 
CsHiO;S, 8244. 
CcH:O:, 2847, 7721. 
Oe: 8254, 8255, 


CsH:0;, gree 4116, 
CcHiOc, 773 
C;-H5BF2, v2, 
C;H;Br, 1132. 
C:H;BrO, 6705, 6706, 
6707. 
C;-H;BrOS8s, 5191. 
C;-H;BrO:, 4804. 
C;H;BrO;S, 1382, 
1383. 
C;H;Br3Ne2, 1344. 
CsH;Cl, 1152. 
CsH;CIMg, 5545, 
CcHsCINe, 1341. 
CoHLCIO, 6716, 6717, 


cu Clos, 5197. 
CsH;ClO:, 4805. 
CsH;C1O2S, 1390. 
C;:H;C1O.;8, 1384. 
CcHsChN, 609, 610, 
611, 612, 613. 
CcsH;ChP, 6881. 
CcH;ClSi, 7898. 


BBE 
CsH10, 1237, 6768, 
6769, 6770. 
CsH;102, 1238. 
CcsH;NO, 1257, 4098. 
CsH;sNO:, 1256, 5075, 
6134, 6786, 6965. 
C;:H;NO;, 6136, 6783, 
6784, 6785. 
C;:H;NO;S, 1388. 
C;:H;NO¢S, 6823. 
CcHsN3, 1294, 1716. 
CcsH;sN;303, 1343. 
CcH;N3;0:, 627, 628. 
CcsH;sN;30;, 6967. 
CcHsN;Oc, 4734. 
Cc:H;NaO38, 1377. 
CcHs, 1113, 4546, 4547. 
C;-HsBBrOQ:, 1934. 
C;:HsBC1O2, 1934M, 
1935. 
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C;H:BrN, 5938, 594, 
595. 
C;HsBre, 2994, 2995. 
C;HsCIN, 600, 601, 


602. 

C;HsCis, 2996, 2997, 
2998, 2999. 

CsHGEN, 637K, 637M, 
637P. 

C;HcIN, 644, 645, 646. 

C;-H:N2O. 672, 6128M. 

C3HsN2O., 668, 669, 
670, 671, 7717. 

CsHsN2O3, 6679, 6680, 
6681, 6682, 6683, 
6684, 6685, 6686, 
6687. 

C;HsN2OcS, 6822. 

CN Oss 8781, 8782, 


CatNO:, 4707. 
C3H;O, 6667. 
CsH08, 5264. 
C;HsOx, 4126, 4791, 
5237, 7528, 7740. 
C;H-O2S, 1371, 8243, 
8251, 8252 
CsH;O2Si, 1368. 
CsHsO;3, 1404, 4112, 
4147M, 4147V, 
6866, 7545, 
C;H:O;3S, 1376. 
CcsH;O., 1395, 1396, 
5278, 5801. 
C;H:O4S, 6819, 6820. 
C;:H:Os, 364, 1228, 
3067. 


C;sH;OS;, 1406. 
C;H;S, 6804. 
CsHcS2, 4809, 7761. 
C;H;BO:, 1939. 
C;H;BrN:, 4699. 
C;H;CIN2, S6836M. 
C;H7N, 571, 6961, 
6962, 6963. 
C;HCNO, 4827, 6674, 
6675, 6676, 7485, 
7590. 
C;:H;NOS, 46. 
C3H;NO2S, 1372. 
C;:H;NO;S:1¢H.0, 
6326. 
C;:H;NO;S-H20, 8050. 
C;H;NO;S:114 HO, 
5576. 


C;H;NO.S, 6821. 

C:HLNS, 6688, 6689, 
6690. 

CEN 4727, 4728, 


uF fee eee 
C;H;P, 6887. 
C;Hs, 2982, 2984. 
C;H;AsNO:;, 895, 
CsHsCIN, 572. 
CcHsChO2, 417. 
C;sHsNo, 4730, 5176, 
6836, 6840, 6845. 
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C;sHsN2O0, 6724, 6726, 
6727, 6728. 
CcHsN2O2S, 8049. 
CsHsN2O2, 572F. 
CcsHsNsOis, 5482. 
C;HsO, 4085. 
CcsHsOx, 3010, 3011, 
3745, 4139, 7924. 
C;HsO1, 2974, 2975, 
4066, 4067, 5297, 
5401, 5428. 
CcsHsO>c, 924, 5413, 
8570, S4204F. 
CcvHsO;, 2792, 5019, 
5118. 


C;HsOs, 8571. 

C;HsS, 8223, 8224, 
8225, 8227, 8228. 

CcHoCINe, 4731. 

CsHoC1O;, 194. 

CcHoN, 7592, 7593, 
7594. 


C;sHy>NO:2, 4406. 

CsHyNOs;, 8547. 

CcHsN Ox, 6368. 

C;sHsNOs, S164T. 

CcsHoN:, 1398, 1399. 

C;HyoN30, 6805. 

CcHoN3O2, 4654, 4655, 
4656. 

CcoHyN303, 3016, 5031. 

CsHyNu, 5493. 

CoH, 1993, 3029, 
4541, 4542, 4650, 
4651, 4651F. 

CeHiChN2O, 6725. 

CcoHioNs, S5771M. 

CcsHiwO, 485, 3023, 
4634, 5563, 6596R. 

C;HwO:2, 408, 416M, 
2133, 2363, 2914, 
4544M, 4585, 4631, 
5580G, 6584, 
$7277M 

aren 192, 4263, 


CstivOs, 410, 4293, 
5070, 5459, 5460, 
6347, 8023, 8033. 

CsHwO0;, 5296, 5415. 

(CcH0O;) 2, 2633, 3143, 
4288, 5346, 5353, 


7938. 
CcHi00c, 4186, 8095, 
8100, 8103. 


K. 
Ce 460M, 5799, 


CS, 492 

CcsHS:, 496. 

CsHuBr, 2990. 

CcHiBrOn, 2243, 2359, 
4990. 

CHCl, 2991. 

CsHuCloO, 2374. 

CsHuClOs, 124, 4040. 

CceHuChN;O2, 4658. 

CsHuClsG2, 3554. 
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CsHuN, 550, 2268, 
2372, 3160, 4939, 
5009. 

C.HuNO, 7023. 

CsHuNQ:, 4584. 

CsHuNO;, 408M. 

CcHuNS, 5125, 5132, 
8194, 

CcHiiN;01, 2790M. 

CsHuNs, 1366. 

CcHi2, 2112, 2113, 
2114, 2119, 2988, 
4618, 4623, 4628, 
6569, 6570, 6571, 
6578, 6579, 6580, 
S$3047M, 846234, 
S4623B, S4628A, 
S4628B. 

C.Hi2ClO, 3669. 

CcHivChOs, 5. 

CsHv2ClN, S8600Q. 

CsHwkk, 4563. 

CsHi2Ne, 215. 

CcsHi2N2O2, 409, 6372. 

CsHi2N20,, 6357. 

CcoHizN2O:S2, 3085, 
3086, 3087, 3088. 

CoHwN2S;, 8053. 

CcHi2NoSa, 3357. 

CsH»NeSuZn, 2413. 

CoHwNs, 4552. 

CsH2O, 2208, 2345, 
3017, 4610, 4614, 
6556, 6557, 6560, 
6587, 6590, 6987. 

CcHi2O2, 91, 92, 100, 
2225, 2245, 2246, 
2247, 2350, 4018, 
4027, 4981, 5005, 
5148, 6555, 7047, 
7256M, 7286, 7290, 
8801, 8819, 8820. 

C;Hw.O;3, 2362, 3613, 
5340, 6429, S4996F, 
$5286M. 

C.:-HwO;, 4061, 7618. 

C;H2.0;-H2O, 7787. 

CsHi.Oc, 462M, 498M. 
4057, 4155, 4189, 
4404M, 4848M, 
4894, 5485, 7926, 
8091M. 

C;Hi2.06-H2O, 4190, 
4191 


CsHwO;, 4154, 4185. 
CsHwS3, 26, 8672, 
8673 


C;Hi;Br, 4559. 
CcHMisCl, 4560, 4561. 
CcHisClQ:, 2677. 
CcoHisl, 4570. 
CsHisN, 3037, 6994, 
6995, 6996, 7025. 
CcsHuNO, 2346, 2349. 
CsHi3NO2, 2396, 2422, 
4648, 5065, 5066, 
5067, 5068, 5341, 
5342, 5797, 6211, 
6212, 6213. 
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C;-Hi3sNO;, 4056, 
4186M. 
CeHisNS2, 8175. 
CcsHisN30;, S2799M. 
CsHu, 2018, 2019, 
4556, 6503, 6504. 
C;-HuHg, 5540. 
CcsHisNo, 7005. 
CiHLsN20, 3272, 3346, 


CsHisN2O2, ae 5391. 
CcsHisN20;, 

CsHuNsO2, ao1, 892. 

C;Hu:O, 2082, 2088, 
3678, 3679, 3727, 
4593, 4601, 4604, 
5103, 6502, 6535, 
6536, 6537, 6540, 
6541, 6551, 6552, 
6988, 7358, S3755F. 

C;HuOS, 7370M. 


C;HisO2, 3, 3603, 4581, 


4582, 6521, 6986. 
C;HisO28, 7370. 


C.Hi:Os, 3237, 7193M. 


CcoHhsO:,. 8606. 
CsHisOu8, 7368. 
C;Hius:Os, 7786. 
C;.Hi:O6, 3406, 5481. 
CcsHuOs: 14 HeO, 7925. 
C;Hu:S, 4590, 5112, 
7369. 
C;HasAl, 500. 
C;HisA10;, 499. 
C;HisAs, 915. 
C;Hh;AsO;, 3802, 
C;Hi;AsQ,, 3801. 
C.HhsB, 1944. 


C;HisN, 531, 2153H, 
2153R, 2157M, 
3271, 3345, 4641, 


5059, 7341M, 7341P, 


8596. 
C;HisNO, 3604M, 

3608, 3619M. 
C;HisNO:, 3617, 3791. 
CcsBisNO:;, 3626. 
CsHi;0P, 6889. 
CcsHi;O3:P, 3926. 
CcHisOuP, 3925, 
CsHisP, 6888. 
CcHGsPS, 6890. 
CcsHiusSb, 7975. 
CsHisCINO, 2698. 
CcHisCIN, 8597. 
CcHicN2, 4578, 

S3881M. 
C;-HicOSi, 7901. 
CcHiucSi, 7899. 
CcHicSn, 8302, 
Coke, 1229. 
C.O5:-8H20, 3014. 


Cc; 


C/H;:Br;0:, 1609M, 
C;H;CIN2O:, 1726. 
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C;H;Cl:G2, 1610, 
1611, 1612. 

C;H3N:07, 1072. 

C;H;N;30;, 1626. 

C;HiBrClO, 1725. 

C;H.BrN, 1639. 

C;HuBr:O:, 1512, 
1513, 1514, 1515, 
1516. 

C;HuBr:O, 2876. 

C,H:CIN, 1640. 

C;HiCINOs;, 1728, 
1729. 

C; H.CLO., 1517, 
1518, 1519, 1520, 
1521, 1522. 

C;H:C1:0;S, §1725M. 

C;HiF;NO:2, 8417M. 

aN C 1642, 1643, 
1644 

Cc; 7HiN2O:, 1057, 1058. 

C;HiN2O., 1536, 1537, 
1538, 1539, 1540. 

C;HiN207, 7849. 

C;H:0;-3H2O, 5490. 

C;H;BrO, 1723. 

C;H:BrQ:, 1498, 
1499, 1500. 

C;H;Br:NO:, 8364. 

C,H; ClIF2, 8357. 

 ellaate si 1049, 
1050, 1724 

Cc; “HLCIO., 1503, 1504, 


CALCh F, 8366M. 
C/H-CLN, 614, 
C;H;Cl:NO:, 8367, 


CHLFO:, 1550, 1551, 
1552. 

C/HsF:, 8417. 

C;H;1O, 1735. 

C; dre: 1564, 1565, 


C; LN, 1635, 6855. 
C;HENO, Trias 5028. 
C;H;NG>:, 1720, 
$1719M. 
C;HZNO3;, 1069, 1070, 
1071, 1584, 1585, 
8 


1586. 

C,H;NO8, 7812. 
C;H;NO:, 1575, 1578, 
1581, 2719, 3291, 

5384, 7699. 
C;HsNO:;- HO, 5016. 
ENS 113EL0, 


CHINO, 7852, 7853. 
C;H;NO;'H2O, 7851. 
C/ELNS, 5136, 8198. 
C;H;sNS:2, 1707. 
C;H:N3, 1342. 
C;H:N3:O, 1722. 
LEANws 8419, 8420, 


842 
Cc; TN.O:, 727, 2885, 
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C;H;N;:O3, 6317. 

C;H;N;QOs, 8166. 

C;H;BrCl, 1768, 1769. 

C;H:BrNO:, 8345, 
8346, 8347. 

C;HsBr, 1774H. 

C;H;CINO, 1084, 
1085, 1086. 

C;H:CINO:, 8359, 
8360, 8361. 

CELCL, 1770, 1774R. 

C;HeF2, 1076M. 

C;HcF3N, 8506M. 

C7;H:Ne, 787, 1430, 
1637, 1638, 2951. 

C;HsN2O, 1432. 

C;HsN203, 1091, 1092, 
1093. 

C;H:N2Q:, 782, 783, 
784, 785, 1478, 1479, 
1480, 1481, 1482, 
1483, 8378, 8379, 
8380, 8381, 8382. 

eee 721, 2871, 
C;HsN:O:, 3997M. 

C;H;O, 1037. 

C;H;08, 1606. 

C;HsO2, 381, 1061, 
1062, 1449, 7822, 
8527. 

C;H:O2S, 1569. 

C;HeO;, 1559, 1560, 
4099, 6598, 7383, 
7780, 7829. 

C;H;O:, 1523, 7389. 

Pe 1} 1400, 7782, 


C;H;O:1:3H:O, 4168, 
7783. 


C;H;O.8, 1386. 
C;H;O;, 1613, 1614, 
1615, 4160. 
C;H;O;S-2H2O, 1602. 
C;H:0;S:3H20, 1600, 
1603. 
C;H:QOc, 1605. 
C,H; BF», 1943. 
C,;H-Br, 1766, 8341, 
8342, 8343. 
C;H;BrN2O:2, 8511. 
C;H-BrO, 719, 720. 
C,H; BrO:;, 41478. 
C;H;Cl, 1767, 8353, 
8354, 8355. 
C;H,Cilg, 5546. 
C;H;C1O, 1740. 
C;H;C1O2S, 8436. 
C;H;ChNO2S, 3205. 
CHF, 1773M, 8388, 
8389, 8390. 
C;BGI, 1775, 8394, 
8395, 8396. 
C;H-N, S87495G. 
C;H;NO, 772, 1041, 
1042, 1046, 1047, 
1079, 4014, 8405, 
8406, 8407. 


FORMULA INDEX OF ORGANIG 


C,H;NQ:, 773, 1088, 
1089, 1446, 1472, 
1478, 7825, 8402, 
8403, 8404, 8612. 

C,H;NO;, 723, 724, 
725, 1753, 1754, 
1756, 2872, 2878, 
2874, 2875, 2881, 
2882, 2883, 2891, 
ty 7846, 7847, 


784 
CHLNOS, 1596, 1597, 


C; LN, 8415. 

C;H;O;P, 1592. 

C7Hs, 8336. 

C;HsBrN, 8510. 

C;HsN2, 1040, 1095, 
1326. 

C/HiNO, 660, 661, 
667, 1080, 1081, 
1082, 1083, 1456, 
8759 


C;HsN2O2, 657, 658, 
659, 1507, 1508, 
1509, 1510, 1511, 
8491, 8492, 8493, 
8494, 8502, 8503, 
aft 8505, 8515, 
8516: 

C;HN3S, 8761. 

C;HsN:O», 8172, 8173. 

C;HsNéO;7, 43891 R. 

C;H;:O; 715, 1738, 
2866, 2878; 2886. 

C,HsO:, 1744, 1745, 
2894, 4888, 4667, 
6316, 6776, 6777, 
7539; 7770, 7857, 
8489, 

C,;HsO;, 4135, 4147G, 
4147W, 7538, 7554, 
7585, 7768, 7769. 

en 8431, 8433, 


cis, 2877, 2884, 


2893, 8438, S8070M. 


C;HsBO>, 1933, 
1940M, 1941, 
C;HsN; 655, 1758 

5381, 5382, 5383, 
7474, 7475, 7476, 
8485, 8497, 8507 
C:;HNO, 712, 713, 
714, 1779, 2868, 
2869, 2870, 2879, 
2880, 2887) 2888, 
4821, 48209, 4830, 
4831, 6780. 
CHLNOSS, 8428, 


C;HiNO;S, 8482, 8435. 


C;HsN30, 7889 

C/HbN;05; 1608, 1609. 

C/HON3S, ’S7882M., 
S7882Q. 

CiBio, 8372. 

C7 Hy BrO., 5441. 


(Continued) 


C;HioCIN, 655M, 
8497M, 8507M. 
C;HioN3;, 4696, 4722, 
4736, 4737, 4788, 
6848, 8534, 8585, 
8536, 8537, 8538, 

8589 


C;BNi028, S8048V. 

C5003; 3033, 3723: 

C,;BivOs, 3051, 3052, 
8114, 8116. 

C;HwO;, 246, 5568, 

CHS, 8242. 

C;BuBrO:, 5436. 

C;HuN, 7598. 

C;HuNQ,:-H2O, 886 

C,H», 2981, 3032, 
4450, 4515, 4516, 
4516F. 

C;HxO, 2980, 3025, 
3026, 3027, 4651H, 
4651R, 6596H. 

C;Mi2QO2, 385K, 2221, 
3005, 4632, 4979, 
5580N, 5580U. 

pale te 198, 3006, 


C7201, 5422, 5453, 
6982, 8034 
CHO, 4231. 
C;Hi20¢6; 5569, 76338. 
C;HisBrN2O», 406R. 
C;HisBrOs, 8812. 
C;HiuN, 8$3445D. 
C;HisNO, 7,014 
C;HisNO;: HO, 7931. 
C;Hu, 2115, 2978, 
3002, 4495, 4496, 
4497, 4619, 4620, 
4621, 4622. 4624, 
4625, 4626, 4627, 
4630, 6565, 6566, 
6567, 6568, 6573, 
6574, 6575, 6576, 
6577. 
C;HuNsO:, 5426. 


C;,HuN:20,83, 83382M. 


C;/HuO, 2979, 3020, 
3021, 3022, 3435, 
4489, 4490, 4492, 
4611, 4615, 6559. 

C;HiiO2, 89, 99, 2235, 
2248, 2355, 2364, 
2365, 3487, 4026, 
4088, 4984, 4987, 
5145, 7280, 7285, 
8798, 8814, 8815. 

C;HuOs, 2574, 5285. 

C;HiuOc, 4202, 4203. 

C;Hu0;,; 4184, 5484. 

C;Hi;Br, 4450. 

C;HisCi, 4460. 

C;HisI, 4465. 

C;HisN, 3041, 6592M, 
7018, 7020, 7021, 
7022, 

C;HisNO, 3436, 4612, 
7035, 87938H 
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C;HisNQ:, 2418, 4513, 
Ci His; 2041, 4458, 
4571, 4572, 6493, 
6494, 6495, 6496, 
6498. 
C;HisBrNO:, 2696: 
C;HivO, 2092, 3660, 
3726, 4478, 4481, 
4484, 4599, 4600, 
4602, 4603, 4607, 
4608, 6539, 6546, 
6547, Coe S3682M, 
$3753 
CH... 4475, 5640 
C;HicO;, 6331. 
C;HisO:S2, 7076. 
C;HisO;, 6602. 
C;HicS, 4476. 
C;HuN, 530M, 4503, 
4641M. 
C;HuO038i, S5707M. 


Cs 


CsBrcS2, 1920. 

CsH2C1,01, 6926. 

C;:H.CINO, 4918. 

CsH:CLO., 5094, 6950, 
8130 


C3sHuNs, 5093, 8129. 
CsHaN2Qu, 4916. 
C;HuO2S, 8209. 
C3sHiO3, 6933. 
C;H;BrO., 6915. 
C;sH;C1O., 6916. 
C:H;NO, 1730 
C3sH;NO2, 1506, 1721, 
4912, 6943. 
CsH;NO3, 4919. 
CsH;NO., 6942. 
C3sH5NO:;, 4376. 
C3sH5NOc, 6924, 6925, 
7509H, 7509K, 
7512, 8128, 8623. 
CsH;NOs- 1141.0, 
1790, 2554, 5092. 
CH, 1220. 
CsHcsBr.O, 283. 
C:sH;Br2Q:, 6874M, 
8965M. 
C;sHsC1NO, 883M. 
CsHs-HgQ2, 5535. 
CsHcI2O3, 8843H. 
CsHeNo, 7630, 7733. 
C:HsN2O, 48 50, 
CoHAN:O:, 4892, 8524, 


852 
CuLN,Os, 8472, 
$1540T, 
CsHcNiO3, 466. 
CsHcO, 1437. 
CsHiO2, 5079, 6898, 
6936, 8117. 
C;HéO;, 4377, 5080, 
6899, 7040, 8118. 
CsHcO1, 5081, 5082, 
5083, 5084, 6906, 
7042, 8119, 8120. 


FORMULA INDEX OF ORGANIC 


C:H;0;, 5088, 5089, 
5090, 6922, 6923. 

CsHcOc, 8126. 

CsHeS, 8208. 

CsHcS2, 1919. 

CsH:Br, 7992, 7993. 

CsH;BrO, 274M, 275, 
276. 

C;H;BrOs, 8842. 

C;:H;Br;0, 8946M, 
8947M. 

C:H;Cl, 7994, 7995, 
S7993T, S7993U, 
S7993V. 

CsH;C1O, 279M, 280, 
281, 8528. 

C:sH;ClO:, 731. 

CsH;C10;, 8843. 

C;H-F, 87995M, 
S7995N, S7995P. 

CsH;10;, 8843M, 
8843 N. 

CsHGN, 4881, 8518, 
8519, 8520, 8522. 
C;:H;NO, 1719, 4891, 
5029, 5479, 6383, 

6946. 

C;sH;NO:, 6384, 7999, 
8000, 8001, S8001C. 

C;H;NOs;, 295, 4910, 
6376. 

CsH;NOs, 1577, 1580, 
1583, 8482, 8789. 
C:H-NS, 1705, 5126. 

5138, 5139. 

CsH;N;0:, be 

CsH7N:05, 

C:H;N;Os, $004, 8939. 

CsHs, 7991. 

(CsHs)-, 5577. 


CsHsBrNO, 57, 58, 59. 


C;HsBrm, 8896, 8912, 
8929. 
C;:HsCINO, 60, 61, 62. 
CsHsCh, 8897, 8913, 
8930. 
C;sH;sINO, 71. 
CsHsNe, 2948, 8521. 
CsH:N208S, 8721. 
CsHsN2O2, 6901, 7793 
CsHsN2O3, 76, 77, 78. 
CsHsN2O:, 4279, 8901, 
8902, 8903, 8904, 
8917, 8933, 8934, 
8935. 
C;sHsN:O:, 13M. 
C;sHsNsOs'H2O, 5803. 
C:sHsO, 267, 3774, 
6815, 6816, 8327, 
8328, 8329, 8330. 
CsHsO:2, 287, 701, 
1065, 1461, 2137, 
4019, 6668, 6874, 
8440, 8451, 8458, 
8464, 8964, 8965, 
S286W, S286X. 


(Continued) 


C:3HsO;, 166, 285, 705, 


1570, 1571, 2895, 
2896, 2897, 2898, 
2899, 2900, 2901, 
2902, 2903, 2904, 
4103, 5162, 5475, 
7041, 7737, 7836, 
8445, 8473, 8474, 


8475, 8838, S8843T. 


C3sHsO:, 2986, 3132, 
4157, 6325, 6917, 
6918, 6919, 8836. 

C;:H;O;, 3134, 4117. 

C;HyBr, 1136, 8893, 
8894, 8909, 8910. 
8926, 8927. 

C;HeBrO, 6658. 

Coe, 8895, 8911, 


892 

C..CiO, 6659, 6660, 
$6660C. 

CsHoN, 7461. 


CsH:NO, 52, 268, 271, 


272, 273, 8331, 
8332, 8333. 
CsHysNQ:, 66, 67, 68, 

703M, 775, 1215, 
1216, 1217, 1477, 
2394, 4280, 8470, 
8471, 8906, 8907, 
8921, 8922, 8923, 


8938. 
C;sH:NO;, 6661, 6662, 
6663 


C;HoNS, 83. 

CsHio, 1210, 8892, 
8908, 8925. 

C;:HiBrN, 597. 

CsHiChHgN:02, 
2293. 

CsHioNe, 15, 1325. 
CsHioN20, 54, 55, 56, 
625, 4691, 8722. 
CsHioN2O2, 622, 623, 

624, 4273. 
CsHioN2O3, 6654. 
CsHioNeS, 8723. 
CsHMioN1O2, 2286. 
CsHiO, 1751 2533, 

2534, 2535, 3665, 

3766, 3767, 3768. 

6645, 6655, 6760, 

6761, 6873, 8942, 

8943, 8944, 8945, 

8946, 8947. 
CsHwO2, 732, 1195, 

1196, 1748, 2864, 


3629M, 4806, 4807, 


4808, 6756, 6757, 
6758, 7756, 7757. 
7758, 7759, 7762, 
8850, 8976, 8977, 
8978. 

CsHi028, 8079. 

CsHwO;, 2917, 4113, 
4137, 4147P, 6742, 
6743, 6744, 8844, 
$5580 W 
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CsHwO;8, 8941, 
S8434M. 

CsHwO;, 3034, 6344. 

C;Hi BrN:O:2-2H20, 


2290. 

C;sHuCIN:O2-2H20, 
2291 

CsHul:N:O>2- 1140, 
2289. 

CsHiuN, 440, 621, 632, 
633, 634, 635, 1761, 
2815, 2816, 2317, 
2836, 6646, 7483, 
7484, 8490, 8501, 
8514, 8957, 8958. 
8959, 8960, 8961. 


8962. 

C;sHuNO, 1760M, 
3599, 6650, 6651, 
6652, 6746, 6762, 
6763, 6764, 8690. 

C:HuNOs, 88688. 

CsHiuN2O, 8770, 8771, 


tig 

CsHuN2S, 8769. 

CsH, 2330. 

CsHLCIN, 621M. 

CsH»CINO;, 8868U. 

CsHClsN2O04, 189. 

CsHwNe, 4715, 4716, 
4741, 4742, 6838, 
6842, 6847. 

CsHi2N20:, 1012. 

CsHyNiOcS, 2295 

CsH2.0:, 3008, 3009, 
3151, 4065, 5400. 

CHO, 6338. 

CsHi3NO2, 888 

CsHu:, 2835, 4543, 
6301, 6301F, 63014, 
6301M. 

CsHuBrNO:, 889. 

CsHisCINO:, 890. 

C;sHuO, 3024, 4498, 
4617 

C:Hi:0>, 3018, 5144, 
5580D, 5580K. 

CsHu:O;, 2260, 4994 

CsHsO4, 4306, 5458. 
6351, 8008, 8022, 
8043. 

CsH0;, 5414. 

CsHi:0s, 8094M, 8098, 
8105M, 8106M. 

CsHi;ClO, 2392. 

CsHisN, 2391, 2821. 
2822, 2823, 2825, 
7039, 7404. 

C;HisNO, 6453, 7422, 
8683. 

CsHis, 2992, 2993, 
3268, 4629, 6293, 
$6277], $6277K, 
S$6277Q, S6277R. 

CsHisClhN20;, 128. 

CsHisN203, 4277. 

CsHicsN2O4, 2417, 8026. 

CsHisN2S:, 3358. 
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CsHicO, 2347, 2375, 
3652, 4491, 4494, 
4497M, 4633, 6274, 
6275. 

CsHisO2, 98, 2083, 
2224, 2231, 2353, 
2361, 2381, 3440, 
4025, 4983, 5151, 
6542, 7279, 7284, 
8804. 

CsHicO3, 2387, 5011. 

CsHisOu, 3238, 6430. 

C;sHi7Br, 6248, 6249. 

CsHiCl, 6250, 6251. 

CsHi7I, 6254. 

CsHi:N, 2830, 3039, 
7030. 

C:sHiNO, 2376, 2377, 
2819, 7403. 

EN Oe 2386, 5796, 
6299 

C:HirNO;, 6298. 

CsHis, 2040, 4467, 
4468, 4469, 4564, 
4565, 4566, 4567, 
4569, 6245, 6499, 
6500, 6511. 

CsHisCIN, 2831. 

CsHisCINO:, 2697. 

CsBisHg, 5536. 

CsHisN2O4, 105. 

CsHisO, 2178, 2179, 
3725, 3746, 4482, 
4483, 4487, 4596, 
4605, 4963, 6265, 
6271, 6544, 6550, 
$3680Q, S3751J. 

CsHiOS, 2196R. 

CsHisOo, 6260, 6261. 

CsHisO28S, 2196H. 

Ghee 3235, 3672, 


CsHisO4S, 2194, 4972. 

CsH;0:82, 8650. 

CsMhisS, 2195, 2196, 
4973, 


CsHisSe, 2172. 
CsHiwN, 3202, 3267, 
4504, 6286. 
CsHieNO», 3792. 
CsH2Ase, 1805. 
CsHa,BrN, 515. 
CsHxOSi, 7893. 
CsH20;3Si, S3578M. 
CsHaO0.4Si, 3923. 
CsHaPb, 5326. 
CsHSi, 7896. 
C:HaSn, 8304. 
CsHauNO, 519. 


Cs 


CosHsChN, 7665, 7666, 


7667, 7668 
CoH5NO;, 7262, 7263. 
CoH;NOs, 7508M, 

7508P, 7508R. 


(Continued) 


C,H-Br2QO2, 2777. 
CoHsCIN, 7661, 7662, 
7663. 
CoHsN2O2, 5115, 7685, 
7686, 7687, 7688. 
CoHsN2O3S, 1021. 
CoHsOS2, 8180. 
Cy)H;O2, 2700, 2855, 
5024, 7264. 
CoHsO3, 2854, 8697. 
C.HsO:, 3092, 3476. 
CoHsO;, 6947. 
CoHsO¢, 4421, 8620, 
8621. 
C,H;O;, 8622. 


C.H;BrO:, 2753, 2754. 


C,H;C1O, 2782. 
CoHCN, 5114, 7657. 
C.H;NO, 252, 2591, 
5012, 7703, 7704, 
7706, 7708. 
C,H;NO-3H:0, 7701. 
CoH; NOs, 4914, 4915. 
C.H;NO;, 4893. 
C.H;NO:, 2768, 2770, 
2hioe 


CoHs, 4866, 7378 

CoH: Br2O2, 4774. 

CoHsN2, 7658, 7659. 

CoHsN206, S1540H. 

C,HsO, 2737, 4863, 
4864, 

C:H:0>, 938, 2740, 
2776, 5018. 

C.HsO3, 116, 1469, 
1470, 2848, 2850, 
2851. 

CoHsO:, 933, 2285, 
2758, 4351, 4666, 
8696, 8788. 

CoHsO5, 1502. 

C,.HsBrO, 277. 

C.HoBr2NO;:2H20, 
S8690T. 

C,H Br;, 5559. 

CoHsCl, 7224. 


CyHsI2NO3;, 4900, 4901. 


CoHaN, 4883, 7914. 

C,H»NO, 2737M, 
4761. 

ee 2749, 2751, 


Ce: 776, 1466, 
1467, 

Crna a 1576, 
1579, 1582. 

CsHy»NO:2, S7998M. 

CyH»N302S2, S8050T. 

CoHsN30.So, 2411. 


CsHsN30c, 4420, 5560, 


7408. 
C.HsO3, S312M. 
CoH, 1245, 1273, 
4862. 
CoHioNe, 7453. 
CoHioN2Os, 75. 
CoHioN2O4, 5555. 


1159 


COMPOUNDS 


CoHli0O0, 295, 728, 729, 
730, 734, 2658, 2778, 
3655, 4765, 7205, 
7327, S294X, 
$2698M. 

90, 294, 1454, 

1544, 1545, 1546, 
2867, 4418, 4520, 
4689, 4766, 5163, 
5562, 8442, 8460 
8467, 8477, 8478, 
8479, 8952, 8954, 
8955, S293X, 
S293Y, S7329J. 

C>Hi003, 707, 936, 
1054, 1541, 1542, 
1543, 4102, 5499, 
6597, 6862, 7329, 
7832, 8681, 8846, 
S7315M. 

CoHi00:, 150M, 3957, 
8847, S8091F. 

CoHiwO;, 4122, 
S8091H. 

Me Np 576, 3790, 


CH NO, 32,0735 307, 
309, 3m) 1056, 7273. 

CoHuNO,,’ 69, 70, 84, 
85, 429, 432, 434, 
774, 780, 781, 1433, 
1548, 1549, 2430, 
2927, 4772, 5558, 
7406, 7407, S83T. 

C:HnNOs, 8692, 8693, 


Coll NO., $4198. 

C,H, 1276, 2925, 
4419, 5552, 7405, 
8385, 8386, 8387. 

CoHi2No, 219, S6214M, 

C,Hiw2N2O, 8741. 

CoHwN2Q2, 8758. 

CoH20, 3664, 3739, 
3740, 3741, 3755, 
38773, 5551, 6772, 
6773, 6799, 6800, 
6801, 7184, 7185, 
7194, 7409. 

CoHwOs, 3600, 4813M, 
5565, 6796, 6797, 
6798, 7767, 7774. 

C.HwO;, 1311, 1312, 
4136, 4147E, 4147F, 


5572. 

CG.HisN, 637, 680, 681, 
682, 2932, 5550, 
6440, 6441, 7410, 
8489, 8500, 8513, 
$522M. 

CoHisNOs, 568. 

CsHi3;3NOs;, 418. 

CoHi3Ns:}4 H2O, 1822. 

CsMisCINQs, 569. 

CoHuO, 6875, S5078T. 

C.HiusO2, 385P, 3680, 
6302 


CoHi:03, 4084. 
CoHuO5, 5427. 
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CoHuO05, 2324, 4250. 
CoHi1075 2794. 
C.HisNO, 7420. 
CoHi;NO; B20, 3412. 
CoHisNO«, 7932. 
CoHic, 4450M, 6204, 
6238T. 
CoHisCINOs;, 3413. 
CoHisOs, 197. 
CoMicOs, 951, 4214, 
5424, 5445, 5447. 
CoHi;ClO, 6452. 
CoHuN, 6451, 7664. 
C.Hi;NO: HO, 8549. 
C:Hi;NO;, 6415M. 
CoMis, 3000, 3004, 
6195. 
CHO, 4493, 6190, 
6191, 6192, S6560M. 
CoHisOz, 97, 2222, 
2230, 2384, 3438, 
4032, 4079, 4980, 
4982, 5147, 6448, 
8797, 8800. 
CoHisOs, 2567, 2571. 
CoHieN, 7017M. 
CoMioNO, 6445, 6446. 
CoHso, 4461, 4463, 
6178, 6255. 
C,H»N20, 8765. 
CoO, 3724, 4485, 
4486, 4606, 6183, 
6185, 6186, 6187, 
6188, 6272, S3680J. 


CsH200182, 8165. 
CoHaB, 1949. 
CoHuBO;:, 7342. 
CoHauN, 6198, 8660. 
CoH::0.P, S7367M. 
CoH22N2S2, 2407. 


Cio 
Coe 5891, 5892, 


589 
CALNOw: 2H2O, 7507. 
CioHsN30c6, 5894, 5895, 
5896, 5897. 
CioHsBr.OQ, 5968, 5991. 
CiHsCINQ:, 5845, 


5846. 
©CywHsCh, 5850, 5851, 
5852, 5853, 5854, 
5855, 5856, 5857, 
5858, 5859. 
CyHsChO, 5969. 
CioHcN2O2, 7543. 
ENO 5865, 5866, 


5867. 
CwlisN2Os, 5970, 5992. 
une 6028, 6033, 
CioHsO2, 5172, 6031, 
6032, 6037. 
CH<0:S, 6015. 
C10HsOu, 4146, 5072, 
5933. 


(Continued) 
CuHsOs, 5504, 7054, 


cuEbr, 5840, 5841. 
CH Bro, 5988. 
CioH,Cl, 8842, 5843. 
CywH ClO, 5990. 
aE ee 5926, 


5927. 

CiHGF, 5870K, 
5870M. 

CiHiI, 5874, 5875. 

CiH; NOs, 2731M, 
5883, 5884, 5973, 
5974, 5997, 7620M, 
7698K, 7698P, 
7698R, 7698T, 
7698V. 

CwH;NO:;, 5279, 5971, 
5972, 5994, 5995, 
5996, 7416. 

CiHs, 5833. 

CioHsCli, 5889. 

CiHsNNaO.S, 6017. 

CioHsN2, 1336, 1337, 
1338, 1908. 

CioHsN2O, 6068. 

CioHsN2O2, 6052, 6065, 
6066, 6067. 

CioHsO, 5955, 5978. 

CiwHsOs, 2859, 2860, 
5905, 5906, 5907, 
5908, 5909, 5910, 
5911, 5912, 5913, 
5914 


CwHsO;, 388. 

CioHsO38, 5925. 

CiHsO;8:H2O, 5923. 

CioHsO1, 2755, 2756, 
4138, 4149, 5433. 

CiHsO.:S8, 2907, 6008, 
6009, 6010, 6011, 
6013, 6014, 6016, 
6018. 

CioHsOsSe2, 5916, 5919, 
5920. 


CioHsO7S2, 6005, 6006. 

CioHsOxS82, 2702. 

CiwHsS, 5977, 6001. 

CioHaN, 5332, §043, 
6059, 7622, 7679, 
7681, 7682, 7683. 

CiwHsNO, 2593, 4882, 
5960, 5961, 5962, 
5963, 5964, 5982, 
5983, 5984, 5985, 
5986, 5987, 7677, 
7702, 7705, 7707, 
7709 


CisHsNO:, 8019H, 
$4884M. 

CioH NOS, 6081, 
6084, 6087, 6089, 
6092. 

CKO 14H.0, 


CUENO:S- HO, 6083, 
6085, 6086, 6088, 
6090, 6091. 
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CiwHysNOs, 2772. 
CiwHsNO.S, 6012. 
CiHoNOs6S:, 6973, 
6074, 6075. 
CioHyoNO;S2, 6904. 
CioHio, 1151, 5860. 
CiHwBrNO:, 191. 
CiHioCIN, 6044, 6060. 
CioHioNe, 4725, 4726, 
6095, 6096, 6097, 
6098, 6099, 6100, 
6101, 6102, 6138. 
CiHioN2O, 7457. 
CiHwN2Os, S1540Q, 
S1540Y. 
CioHioN:O28S, S8048T, 
S$8050J. 

CiwHwO, 229, 
CioHinO2, 227, 385F, 
1450, 2131, 2745, 
2767, 5119, 7815. 
CroHiOs, 118, 2130, 

7296, S4143J. 
CyoHO4, 2931, 3966, 
4792, 5052, 5086, 
5284, 5492, 6910, 
6912, 7739, 8122, 

8839. 
CiHiwOs, 6314, 8168. 
CioHwOc, 4422, 
$5053M. 
CoHuN, S4882M. 
eee 190, 3148, 


CirHuNOs, 318, 428. 
CrHiNOs, 8019R. 
Ci, 3211M, 5890. 
CiHwNs, 5078, 6128. 
CoHvNoO, 8718. 
Ci0HiN2O>, 6837. 
eres 1015, 
427 
Culin0, 563, 2102, 
2103, 2270, 2923, 
3479, 3656, 3657, 
3658, 4997, 5975, 
5976, 5999, 6000. 
CioH Ox, 1459, 1464, 
1567, 1593, 1594, 
1622, 2657, 2929, 
3408, 3948, 5040, 
5041, 5042, 5045, 
7055, 8292, 8441, 
8452, 8459, 8465. 
CiHi203, 706, 1059, 
2828, 4104, 7843, 
$3127. 2 
CiHi2O., 2331, 8837. 
CiHiO48, 8257. 
CwH12.0;, 923, 1617, 
1619. 


CrH3sBr, 3073. 
CuHtaN, 5173, 6056, 
607) 


CalaNO, 308, 310, 
312, 314, 2218, 8167, 
$285Q, S285R. 
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CioHisNO2, 264, 265, 
2431M, 8075, 

S263 W. 

Cu, 1146, 1147 
1148, 1181, 1182, 
1183, 1243, 3068, 
3069, 3070, 3407, 
5036, 5871, 7058, 
8411, 8412, $413, 
8905, 8918, 8919, 
8986. 

Ci1BuBrN, 596. 

CioHuNOs, 8290. 

CiHuNe, 858, 2206, 
5074, 6129, 7008. 

CroHuNed, 619. 

CioHisN2O2, 617, 618, 
6668, 6973. 

CiuHwO, 2605, 2616, 
2930, 3682, 3753, 
3775, 3776, 38777, 
5038, 6711, 6712, 
6713, 6714, 6715, 
8288. 

CipHusO2, 1178, 1179, 
1180, 6708, 6709, 
6710, 7752, 7765, 
8287. 

CipH1Os, 2322, 2328, 
4147D, 4147L, 8799 

Cio BrO, 2811, 2312, 

CyoHisClO, 2313. 

CywHisN, 598, 599, 616, 
647H, 647M, 6865, 
2607, 5039, 8295. 

CwHisNO, 2615, 4672, 
6739, 7411. 

CioHisNO-H20, 3451. 

CwHisNOs, 2314. 

CroHlisNsOs5, 6975, 

CioHis, 1962, 2301, 
2302, 3964, 5355, 
5356, 5810, 6219, 
6219B, 6605, 6606, 
6991, 7810, 8090, 
8134, 81389. 

CiHisCINO, 3452, 
7412, 

CioHicChNe, 6130. 

CuHiwN Os, 2315, 2316. 

CioHiicN2, 4720, 6846, 
6350. 

CiHisN2O3, 1017. 

CioHicNsO.8, S1841M. 

CiHicNsO;, 8854. 

CruHicO, 2309, 2609, 
2614, 2788, 2789, 
3965, 6992, 7424, 
8284. 

CioMicOz, 4172, 
Ci0HicOu, 2819, 2320, 
2321, 5003, 5429. 
CwHicO;, 2736, 8028, 

CrwHisOs, 4192. 

CioHi;Cl, 1960, 4949, 
5844, 

CyHi7NO, 2305, 2310, 
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CioHis, 2297, 2612, 
3094M, 3131, 
3131H, 5002, 5520, 
5847, 6238F, 6238M., 

CiHisO, 1951, 1953, 
1955, 2610, 2734, 
2735, 2796, 2797, 
4178, 5051, 5357, 
5532, 6122M, 8135. 

CioHisO2, 2304, 6993. 

CioHhisOz, 195, 8822. 

CioHixOu, 412, 4296, 
5450, 5455, 5461, 
6346, 6849, 7875 

CioHisO;, 5416. 

CiHisOc, 8102. 

CioHisClO, 2379. 

CioHisN, 1959, 2827, 
2344. 

CioH20, 3117, 5518, 
S$3117M, S3117N. 

CiroHaCINO, 5379. 

CioH20N20:, 413. 

CioHoN2S;, 3356. 

CioHaoN2SsZn, 2409. 

CHO, 2332, 2613, 
2798, 2799, 3113, 
3114, 3115, 5529, 
7791. 

CioHO2, 2335, 2352, 
2382, 4597, 5146, 
6266, 6450, 6543, 
8796. 

CicoH20O2°H2O, 8138. 

CioH20O4, 3236. 

CioHail, 8101. ~ 

CioHaN, 3038, 7015M. 

CyHauNO, 2333, 2334. 

CioHaNOz, 3110. 

CioH2iNOsz, 3109. 

CioH22, 3099, 6252. 

CioH2N2O4, 7289. 

CioH2N206, 5289. 

CioH2.O, 545, 3107, 
3112, 3734, 4488, 
4598, 4609, 4937, 
6184, 6270, 6273. 

CioH2.O2, 3103. 

CioH203, 6332, 6385, 

CioH2Ou8, 556. 

CioH205, 8154T. 

CioHa2S, 4944, 8055, 
$3104M. 

CoH Se, 4931. 

CioHa,;N, 3125, 3164, 
3264. 

CioHa3N Oo, 8598. 

CioH21O4u8, 4943. 


Cu 


CuHcO., 1365. 

CuH;N, 6020, 6021. 

CuH,NG.z, 5947. 

CuHisO, 5829, 5831. 

CuHsQO2, 5238, 5830, 
5832, 5941, 5948, 
S6038R. 


1161 


COMPOUNDS 


CuHsO;, 5942, 6943, 
5944, 5945, 5946, 
5949, 5950, 5951, 
5952, 6952M. 

CuHbBrO, 5989 

CuCl, S5844M. 

CuHsN, 7488, 7489, 
7490 


CuHyNO, 5930, 5931, 

Cu, 5877, 5878. 

CuHwNsO, 4125. 

CuHwNoS, 8249. 

CuO, 3760, 3761, 
5993. 


CuHwO:, 7264M. 

CuHwS, 8234. 

CuHiN, 6050, 6064, 
7670, 7671, 7672, 
7673, 7674, 7675. 

CuHuNoO, 2592. 

CuHuNO:, 2769, 2771, 
2774 


CuHuN;:028, 8050M. 
CuHwCINQ:, 4688. 
CnuHiN2O, 861, 8845. 
CuH2N2O2, 8687, 
8688, 8689. 
CuH.N20¢6, 1540M, 
S1540F. 
CuHwNeS, 8267. 
CuO, 5199. - 
CuO», 2137M, 
2744, 2760, 8828. 
CuHwOs, 117, 5822. 
CuHiz.O4, 1075, 3951. 
CuHhi3NO., 4787. 
CuHizsNOs:, 4686. 
CuBisNOcS, 4687. 
CuHisN306, 8352. 
CuHuNe: 1480, 5001. 
CuHuN20, 3089. 
CuH:O, 5159, 8827. 
CuHisG2, 1458, 1458, 
2223, 4767, 8851, 


8852. 
CuHsO3, 4101, 5478, 
7835, 8294. 
CuBisNO, 87938R. 
CuBhisNQO:, 2144, 2431. 
Cus, 1122, 1124, 
1212, 1218, 1218, 
1241, 1252, 1263, 
8349, 8350, 8351, 


8369. 

CuHiiscN2O2, 6976. 
CuHisO, 2086, 3662, 
3663, 3684, 3685, 
3686, 3751, 6694, 
6695, 6771, 6790, 


7180. 
CuHisQ2, 6691, 6692, 
6693, 7750, 7764. 
CuHisO:, 4147K. 
Cu Hi7CIN2O:, 6977. 
CuHuiN, 647, 675, 
8488, 8512. 
CuHi;NOs, 5549. 
Ci:Hi7N305, 6978. 
CuHisNe, 4719. 
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Cu en,O- 1018, 
1019 
CuBisOo, 4176, 5359. 
Cu, 4436M, 
CuHGe, 4435. 
Ci, Ha O41, 5437, 5438, 
5442, 5454, 6983. 
CuHaNO, 5380. 
CuHs, 4434. 
CuHe2N2O,, 5443. 
CiH2N2S:, 7033. 
CiHy»O, 4424, 4431, 
4432, 4433, 6193. 
CiH2O2, 2337, 2351, 
2354, 4428, 4583, 
6449. 
CuH2Os3, 2570. 
CuHasN, 7023R. 
Cy HeasNO, 4425. 
CuHs, 4426. 
CuH:0, 4429, 4430, 
6189. 
Culb;N, 4436, 


Cr 


CeyHcsChN2O:, 1865. 
CyHseNsOs, 1894. 
CrHsN:Or, 1848. 
CiHsOs, 2H. 
CrHsOw, 5502. 
C,H; BrO, 3188. 
Cr: BriN, 3332M. 
(CrH;NOS):, 4890. 
CyH;NO;, 3189. 
CwH;NO., S7738M. 
CuHs, 2M. 

CyH. Bro, 1863. 
CreHsBrO, 3667. 
CrHsCh, 1864. 
CuHsChO, 3671. 
CiHsNe, 6638. 
CixHsN2O3, 5076. 


CywHsN2O., 1874, 1875, 


1876, 1877. 
CyHsN20;, 3673. 
CrHsO, 3186. 
CiHsO4, 5902, 5929. 
CrwHsS2, 8176. 
CyH>oBr, 1856, 1857. 
Ci:HoBrO:, 210. 
CiH>oCl, 1858, 1859, 

1860. 


Cio, 1882. 
CiHoN, 2444, 
CyHoNO, 3187. 
CatENG 1888, 1889, 
Ci2xHsNO:, 212. 
CyHsNS, 6826. 
CvHN:02, 977. 


CyHyN:O4, 3324, 3325. 


CrHyN,S, 8210. 
CwHsN;O4, 3174. 
CH, 2, 1849. 
CeHwAsCl, 909. 
CeHoHg, 5539. 
CrHiols, 4903. 
CieHioNe, 958, 6639. 
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CyHiwN2O0, 974, 975, 
976, 1002, 3331, 
3302. 

CiHioN2Q2, 996, 997, 
998, 3330. 

CrHiwN2028, 1419, 

Ci2HioNiO7, 572T. 

CpHwO, 208M, 209M, 
6791, 6792, 6793, 
6853. 

CrHioO2, 211, 1843, 
1844, 1845, 1846, 
5956, 5979, S5897M. 

CyHwO2S8, 6860. 

Cee 1010, 7011, 


Cir2HiO.: Peap 1914, 
CrHwP2, 
CrHws, ens, 
CyHwS2, 6831. 
CyHuN, 1895, 1896, 
Ne 7465, 7466, 
889 


CreHuNO, 6045, 6061, 
6696, 6697, 6698. 
CyHuNOs, 5957, 5981. 
CyHuNOos, 1373. 
CyHiuNs, 960, 961, 
962, 3172, 3173. 
Cy, 4389, 5863, 
5869, 5870. 
CwHi2Ne, 1411, 1899, 
4708, 4709, 6839, 
6849. 
CyHi2N2O;, 6665. 
CioHi2N2O¢S2, 1418. 
CrHieNoS, 687. 
EEN 966, 968, 


CrHwN.iO;, 502. 
CrH.O0, 3732, 3733. 
CixHiOs, 2741. 
CryHi2Oc, 7550. 
CrHxOw, 3012. 
CiHisCIN«s, 2715. 
CrHisN, 6048, 6049, 
6062, 6063, 7694, 
7695, 7696, 7697, 
7698 


CiwHisNOs, 6944. 
CywHisNO;, 8019. 
CwHisN;, 1412, 3323. 
Ciw2HizN3:0283, 1710. 
Ci2HisNs, 6841. 
Cy HiuAseChN2O2-= 
2H2O, 921. 
CryHisN2Oc, S1540B. 
CwHuiNs, 4744. 
CrHuN.OS, S8184M. 
CrHuNcOx, 2637. 
CyHuO;, 5046. 
CwHu0;, 867, 5085, 
6909, 8121. 
CyHisNO, 7017. 
CwHisNO;, 566, 3149. 
CoN te HO, 


CyHisNQs, 2843. 
CwHisN30c, 1149. 
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CwHisNs FO 2638. 
CryMic, 3 
CoHACINO:, 567. 
CieHisCINO:, 2844 
CyHisN20:S, 573. 
CrHicN:O1s, 2639. 
CuHiscO, 293, 5010, 
6723. 
CwHisOr, 1457, 1587, 
5048, 8466. 
CreHicO;, 1313, 2373, 
4100, 7831, 7834. 
Cy2HicO:7, 885. 
CrHisOs, 2636. 
CrHi;NOs;, 565. 
Ci2Hi7N3O0i6, 2640. 
Ci2Hi7NsQOo, 5392. 
Cw.Hi7N7O>-2H:2O, 894. 
CwHis, 1211, 1230, 
1244, 1302, 1303. 
CyHisChN:OS, 
8868H. 
Ci:HisN20;, 4197, 
4198, 5486. 
CyHisO, 3748. 
CyHisOo, 1205, 1206, 
6767, 7763, 7766. 
CywHisO;, 1301, 4147J. 
CywHisOc, 3154. 
CwHisOs, 8099. 
CvHisBrN:O:, 
S$7382M. 
CHiN, 629. 
CioHooN2S;, 8056. 
CrHooNeSs, 3359. 
CrHoN2S.Zn, 7034, 
CyH»O, 3142. 
Ci2H0O2, 1952, 1954, 
1956, 4174, 5358. 
CrvH»O.1, S8546M. 
CrH», 3402M, 3402T, 
$1818M. 
CyH2Os, 3571. 
CyH203, 2367. 
CrH»O:, 5431, 5449, 
5452, 6348, 8009. 
CvH2206, 8097. 
CirH»2On, 2625, 
4167M, 5498M, 
8048. 
CyH2On-H2O, 5301, 
5473. 


CiyHe;Cl1O, 5319M. 
CiHo3N, 3211, 5319. 
Ci2Hes, 3398, S7234J. 
CisHosN4SsSe, 2412. 
CrvH.0, 5308. 
Cy:HeO2, 2336, 3108, 
5311. 
CwH2:03;, 6421. 
CyH2Br, 3392. 
CwHesN, 7023H. 
CrHasNO, S5308F, 
CAs, 3390. 
Ci2HesN204, 2236, 
4986. 
CvH.0, 3395, 3396. 
Ci2H2.0:S, 4649, 
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CixHesS, 83393M, 
S4649F. 
CH; AsSQO;, 4955. 
CpHyB, 1946. 
CyHo BOs, 4956. 
CyHaN, 3400, 8569, 
8615. 
Ci2H27O.P, S2193M. 
CyHesCIN, S3400C. 
CpHbsSn, 8308. 
CyHwOSiz, 7908. 
CrHwPb2, 5325. 
CyHySnez, 8303. 


Cis 


Ci3H7N30:S2, 1702. 
Cis8HsN205, S1540W. 
CHsNiOs, 5596. 
CisHsN6Oo, 2439. 
CiuHsO, 3987. 
Ci:3HsO2, 8886. 
Ci3HsO3, 3190. 
CisHsO1, 3954. 
CisHyN, 371, 1696, 
1698. 
CuHoNO, Sails 
CoHNO:, 1672, 1673, 
1 
Ci:3HoNS, 1706, 5140. 
CisHhio, 3982. 
CisHiCINO, 2428M. 
ON 1431, 2556, 
664 


CuHoN:O:, 1101, 
MIGZN 4.103, 1104, 
1105, 1106. 

CisHiO, 1650, 3986, 
8874. 


Ci3Hi0O2, 1462, 1589, 
1590, 1591, 1671. 
Ci3Hi0O3, 1588, 1660, 
1661, 1662, 1663, 
1664, 1665, 1666, 
1667, 2573, 7841. 
Ci3Hi004, 1676, 1677. 
Ci3Hi006-H2O, 5393. 

Ci:3HuBrO:, 7274. 
CiusHuN, 373, 592. 
Ci:3HiuNO, 1100, 1651, 
1653, 1654, 1655, 
4007, 6704M. 
Ci3HiN Os, 786, 7827. 
CyHuNOs, 4158. 
Cis8HuNS, 1107. 
CisH», 1885, 1886, 
1887, 5635. 
CisHi2No, 1043, 4012. 
Ci3HwN2O, 1100M, 
1463, 1657, 1658, 
1659, 1763, 2433, 
4410, 8731. 
CisHi2NoS, 2440, 8734. 
Cul Nis, S3376M. 
C3420, 1441, 1883, 
1884, 3654, 6702, 
6703. 
CisHi2O2, 5625, 7275. 


(Continued) 


CisHi3N, 589, 590, 
1447, 1764, 3329. 
CiHiuNO, 1442, 6046. 
CisHi3sN3, 4395, 8555. 
CuHuNO, 6704. 
CisHuN2, 666, 4723, 
4724, 4733. 
CiuHuN2O, 4409. 
CiHiuNsO, 2559. 
Ci:3HuO, oe 3770. 
CisHhisO3, 2 
CoH CLN:O” 4844. 
CiysHisN, 6055. 
Ci3HisN20;, 279. 
CyHicO2, 3019. 
Ci3HisO3, 4769. 
13HMisO7, 4412. 
CH BrO, 4998. 
CisHi7NO., 5432. 
Ci3HisO7, 7819. 
Ciz3HisNO3, 6455. 
Ci3H20N1O04, 2292. 
Ci3H»O, 3747, 4905, 
4907, 4909, 6548. 
Ci3H20Q2, 6765. 
Ci3H20O3, 4147N. 
Ci3He1CIN2O2, 7056. 
Ci:3HasN2O, 2942. 
CisHosN20-312 HO, 
2943. 
Ci3HsO4, G52. 
Ci3Hos, 8593. 
Ci3HsO, 8587, 8588. 
Ci3H2sOo, 2383, 8584, 
S5314H. 
CisHa7N, 7028M,. 
Ci3Ha7NO, 8581. 
Ci3Hos, 8582. 
Ci:H2sO, 8586. 
CisH2,O:, 6329. 
CisHasN, 8592. 


Cus 


CuHsN:Ow, 2703. 

CisHsBr2O2, 815, 816. 

UD 825, 826, 
6628 


Cult:Os: 2820, 3431. 
Cu BrO:, 798, 799. 
CuH;ClO:, 800, 801. 
CuH;NOs, 831, 832, 
6629. 
CuHNO«, 444, 445. 
CuHsBr2, 739. 
CuHsCh, 740. 
CuHsChO:, 3315. 
CuHsN2S:, 1703. 
CiusHsQOo, 794, 6627. 
Cull-Os, 828, 829, 


CAL: 442, 767, 846, 
2706, 4848, 4946, 
7435, 7655. 

CuHsO;, 768, 791, 838, 
841, 3978, 7434. 

CuHlOc, 764, 7626, 


CiusHO3, 7803. 
1163 


CuHoBr, S6615J. 
CuHy>Cl;, S3555J, 
CuHyNOS2, 1708. 
CiusHyNQs, 755, 795, 
796, 3312, 6903. 
CuHyNOs;, 797. 
CulNOo, 3308, 3309, 
10 
CuHio, 338, 735, 6613. 
CuloN2O2, 805, 806, 
807, 808, 809, 810, 
811, 812, 813, 814. 
CuHwN2O4, 981, 982, 
3 


983. 
CuHioN20;, 1004. 
1005, 1006. 
CuHiN20.6, S1540D. 
CuHwO, 788, 851, 852, 
854, 6331, 6632, 
6633, 6634. 
CiusH0O2, 758, 1420, 
2710, 3972, 5793, 
6378, 6626, 7806. 
CuHwO282, 1731. 
CyHO;3, 1491, 1492, 
1493, 1628, 6630. 
CuHO., 1736, 3304. 
CyuHwO;, 4170, 7856. 
CuHi0Os, 3247. 
CuHiuBrO, 278. 
CuHuN, 375, 856, 
856M, 856T, 1697, 
1699, 6635, 6636, 
6637. 


CuHuNO, 2445. 
CuHuNO:, 1424, 1425. 
CullNOn 777, 1488, 
1 
CuHtuNOs, 1755. 
Cu, 741, 3832, 7977. 
CuHNe, 765, 1038, 
7631. 
CuHiN2O2, 1421. 
1422, 1423, 6377. 
CuHieN2O4, 4746, 
4747, 4748. 
CuH2O, 789, 3140, 
§271, 5272, 5273. 
CuHirO2, 142, 1452, 
1495, 1496, 1497, 
1630, S7982M. 
CusHiO;, 1429, 1561. 
CuHOs, 2846, 5023. 
CuH3N, 2446. 
CuHisNQ, 37, 1713, 
1714, 1715, 8334, 
CuHizNO2, 1633. 
CuHi3sN30, 959. 
CuHu, 1809, 1923, 
1924, 1925, 1926, 
3518, 5666, 5667. 
CuHuHg, 5541, 5542. 
CiHuNe, 51, 999, 1000, 
HU 7979, 7981, 


7982. 
CuHiuNoO, 2438. 
CiuwHisN3:NaO38, 5761. 
CuHuO, 1773, 1878, 
1879, 3611. 
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CuHvOSs, 1782. 

CuHsOe, 2263, 3517, 
4757, 5060. 

CuHuO02S, 1781. | 

CisHs1O48a, 3493. 

CuHusS, 1780, 

CywHuS2, 1772. 

CuHisN, 1762, 3197, 
3326, 3378, 3379, 
3380. 

CuBisNs, 972, 4400, 
8495, 8496, 8506, 

CuHisP, 6885. 

Cus, 749. 

CuHicNe, 1922, 3882, 
4710, 4711, 4712, 
8324, 8325, 8326. 

CuHisN2O, 1417. 

CyuBisN2On, 1804. 

CiusHisN2O:, 572M, 

CuHiiN, 6047. 

CuHyNO>:3H.O, 4868. 

CiusBisN2O2:2H20, 
4842. 

CusBisNiOs, 2288. 

CuHisO1, 5434, 

CuHoN.O.S, 6781. 

CiusHN:0;, 2832. 

Cue, 1173M, 1283, 
1284. 

CisH2O, 377. 

CuH2Qs, 1173, 6787. 

CusH2Os, aie 

CiurHesN, 6) 

CusHo3N;30, oF 806, 4908. 

CisHsO2, 4175. 

CuFe;NO», 2602. 

Cus, 8154M. 

CuHosCINO:, 2603, 

CuHosN2Os, 4215, 
5425. 


CusHeOs, 3443. 
CusHesO1, 411, 7876. 
CyuHe;C1O, 5825. 
Cu N, 5824. 
Cues, 8151. 
CysHosN2O:, 7877, 
CuHesO2, 3439, 5313, 
5815. 
CusHos06, 4199H. 
CuHasN, 7028H. 
CuHoNO, 5813, 5814. 
Cus, 8144, 
Cis 30N20:, 5150, 
8803 


CuO, 4509, 8149. 
CiusHO48, 4514. 
CuHsS, S8146M. 
CuHaN, 8153. 


Cis 


C;HsOs, 448. 

Ci;HiO2, 830, 848, 
849, 850, 3973, 6938. 

CiusH0Os, 7167, 

CisHi0O4, 443, 2713, 
2716. 
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CisHOs, 1501, 3434, 
6913, 6914, 8124. 
CirsHi0Q6, 3968. 
CisH\0O;, 5782, 7617. 
pera 8297, 
ec 7689, 7690, 


91 
Ci;sHe, 752, 753, 754, 
6622, 6623. 

CisHiwNeOo, S4675J, 
Ci;HyN2O;, 4124, 

4132. 
Ci;sH2O, 2655. 
CisHi2O2, 2775, 5614. 
Ci;Hi2.03, 1607, 4033. 
Ci;sH2O4, 1460. 
Ci;sHu, 7228. 
Ci;sHuG, 1670, 7203. 
Ci;Hi:0;,, S1669M. 
Ci;sHu0%, 6864, 7864. 
CisHuOc, 2621. 
CysBisNO:s, 2414. 
CisHis. pees 8611. 
CisHic, 1 
CisHisN2 s: $435, 2436, 

2441, 
CisHicN:O1, 2287. 
CisHicN1Qs, 2294. 
CisHisO2, 7102. 
CisHisOo- “ne 3477. 
C\;sHuNs, 
CisHO, 3 $740, "3750. 
Ci;HisO;, 7866. 
CisHisN Ox, 8678. 
Ci;sHaCINO:, 8679. 
C\sH20O2, 4411. 
Ci;sHauNQs, 3943. 
Ci;HaN3:O2, 6954 
C1;H22CIN Os, 3944. 
Cee 6955. 
Ci;Hos, 2 2 
CoHAN.O, *375, 5376, 


6397 
C\;B;CIN20-4E2O, 
6398. 
CisHeN2, 7928. 
Ci;HesOc, 4253. 
Ci;H2:N:0.8 520, 
7929. 
CisHe:O3, 4992. 
Ci;sHy»O, 6459. 
CisH3O2, S5819M, 
S6457V. 
CisH0O1, 4240. 
Ci;5HaNO, 6456. 
CisH2, 6457. 
CisH2O, 6458. 
Ci;Ha3B, 1945. 
CisH33BO3, 4927. 
C;;H;3:C1Sn, 8314. 
CisH33N, 6460M, 8613. 
Ci;H:0:P, S$555M. 


Cis 
CicHsN2NazOsS2, 4878. 


CisHhi0, 3981, 7458. 
CisHioNe, 1648. 
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Conte 4874, 


C.1N.0:8, 4878M. 
CisHioN2QsS2, 4877. 
CicH0Os, 1025. 
CyHMuNOe, S2731R, 
CicHuN3Q:, 5998, 
$5972M. 
CisHi, 5885, 5886, 
CicH2NeQn, 4879, 
CicsH2O, 4087. 
CicsHi2Q,, 1972. 
CisHieQs, 4414. 
CisHisClO:, 127. 
CysHisN, 6053, 6069. 
CysHi3N;, 6054. 
CisHisN3:0:8, 1381, 
CisHuu, 744M, 745, 
746, 747, 6618, 
CiusHuNo, 3969. 
CisHi:O2, 2742, 6617. 
CuHuOs, 290, 8483, 
CisHisO1, 3305, 4294, 
C\sHi20;:'1}4 B20, 
1973, 
CisHisOc-3H2O, 4416. 
CisHis, 748. 
CisHisN2O2, 1413, 
CisHicO, 2098. 
CisHicOr, 1631, 
7979M. 
CisHisOxu, 714M, 6603. 
CisHicOs, 451. 
CicHicOcs, 2644. 
CisHuN Os, 5389, 
CicHsCIN3S-3H2O, 
5742. 
CysHisN2On, 994, 995, 
CisHisO2, 2062. 
CisHhisOu, 4754M, 
5059M. 
CisHisOs, 4762. 
CisHisO10, 4055. 
CicHioN O4:42O, 3410. 
CisH0N2O0s, 1830, 
CisHooNcOwS, 893, 
CisHaNOs;, 4659. 
CicHaN3, 3322, 
CisH2BrNOs;, 4660. 
C\sH2CINO:;, 4661. 
CicH22.04, 6908. 
CisH2Os'2H2O, 2827. 
Chie Oe 4193, 4194, 


CuH-CINO>, S5771T. 
CisH2;NOwS 3H20, 
7911. 
CicHys, 1261. - 
CigHesO2, 1193. 
CicHesO2, 6412. 
CisHs, 4538X, 4539. 
CicgHy0Q2, 4845. 
CivsH0O2, 2388. 
CicsH31 ClO, 6415. 
CicsHsN, 6414. 
CisH», S7234F. 
CicH2€lsN2OrPt, 


8684. 
CisH 2 NoQS, 6454. 
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CisH32O2, 5817, 6402. 
CisH32O1, 3238M. 
CisH32O;, S441M,. 
CisHiask, 2652. 
C,\;H33NO, 6400, 6401. 
CisHas, 4528. 
CisHssN2O4, 2357. 
CisHuO, 2647, 6295. 
CicH3:048, 6309. 
CisHs:S, S4532M 
CisHasN, 2648M, 


Cuz 


Ci;7HuN, 6025. 
Ci;Hw2O, 5266, 5267. 
Ci;H2Os, 5980. 
Ci;7Hi203, 1794, 7838. 
Ci;7Hu, 5659, 5660. 
Ci7HuNe, 1096. 
CiHuO, 3666, 8005. 
Ci;HisN, 6057, 6058, 
6071, 6072. 
C1;HicO;, 7288. 
Ci7HicOs, 5288. 
Cy HicO;, 3956. 
Cy, HuNQOs, 871. 
Cu.HiuNOs;, 7423. 
Ci7HisCINO:, 872. 
Ci7HisO2, 5047. 


Ci;FHisNO;, 5071, 7037. 


Cy HiNQ;:HeO, 5784, 
Ci;HoCINO;-3H20, 
5786. 


Ci;7H2N2O, 1656, 2434. 


Ci;H2N2O3, 6132. 
Ci7HoN20:, 876. 
Ci;H2N:O3, 8968M. 
Ci;H2N:O¢, 7792M. 
Ci;HaNOs, 868, 1032. 


Ci7Ha NOs, 2802, 4833, 
7873. 


Cy;HaiNs, 945. 

C,H» BrNO:-3H20, 
4834. 

Cy H»CINO:, 869. 

CyH»CINQ,, 2804. 

Ci1;H22 CIN; HO, 948. 

Ci;H2N>o, 664, 

CiyH»N2O, 1443, 

C.:;H2,;CrNO; B20, 
2803. 

Ci;He3:NO;; 939, 4836, 
4841, 7414. 

Cr H2.AuChl:NOs;, 940. 

C,;HaBrNOs, 4837 

C,;HaCINOs, 4838. 

C:;HaN:0;S:-H:0. 
7912. 


Ci1;HsO>c, S8091K. 
Ci;HosN2S4, 2406. 
Ci;FHa»O, 2800 
CivHasN, 5488. 
CrvHyN2S2, 2401 
CivHs:0, 4446. 
CiyHO2, 5487, 6408. 
Ci;H3sN, 7018M. 
Cis, 4441, 


- (Continued) 


Cv HsO, 4445. 
Ci;HarN, 4448M, 


Cis 


CisHioN2Oc, 4876. 
CisHi0Q2, 2717, 
CisHO.4, S3208M. 
CisHie, 2711, 8659. 
CisHi2Ne2, 1910, 1911, 
1912. 
CisHi2N2O, 874. 
CisHw2O4, S3208L, 
S$3208N. 
CisHi3N30, 7807. 
CisHis, 1208, 8132. 
CisHuO, 5184, 5185, 
CisHuOs, 2780. 
Cis; B, 1948. 
CisH Bi, 1917. 
CisHisCiSn, 8315. 
CisHisN, 8658. 
CisHisOP, 6892M. 
Colts: S6858M. 
CisHisP, 6892. 
CisHisNe, 4740. 
CisHicN2O>, 561. 
CisHisOs, 7990. 
CisHicOu, 4921. 
CisHisO;, 8785, 8786. 
CisHi7CL:N3O0382, 
S$4658J. 
CisMis, 7785. 
CisHisN20:, 7860. 
CisHisQ:, 2234. 
CisHisOu, 3306, 8021. 
CisHigNO», 870. 
CisHisNOs, 1026, 2941. 
CisHiyNO;:2H2O, 1783. 
CisHooCIN Os, 1027. 
CisH0O2, S7982Q. 
CisHo NOx, 5020, 7402. 
C\sHoi NO; HO, 2807. 
C:sH»CINO;-2EL0, 
2808. 
Ci;sH2N2O;, 6979 
CisH22NiO., 4199. 
C\sH2O2, S3479T. 
GisEbsN;, 947. 
CisH2:NO;P 2E20, 
2809. 
CisH2:O2, S3478M. 
CisHo:0;, S3479Q. 
CisHesN2O0n-2H2O, 
6133. 
CisH27NQ;, 3945. 
CisHosO2, 5314M 
CisHoNO, S5308T 
CisHiso, 1226. 
CisHaoBreOo, 7958. 
aga 3429, 3430, 
366 


ae tS) 
Cis, $9505 


CisH»2BriO2, 7965. 
CisH3Oo, 2656, 3428, 
5361, 7970. 
CisHi2O1, 7973. 
CyuH»O;, S950H. 
CyH2Oig 5HLO, 7736 
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CuAeNOwCa, 22967. 
CisH1, 6236M. 
CisHz1BroQo, 3424. 
CisHs1O2, 3423, 6305. 
CisH3103, 7794. 
OisH3sC1O, 7974. 
CisHasN, 7972. 
CisHs;sNO, 6304. 
CisHissN2S1, 3355. 
CisHseN2SuZn, 2405. 
CisHscO, 6233M, 7941. 
CisH3sOQ2, 93, 2338, 
6405, 7943. 
CisH3sO3, 4318, 7960, 
ee 7962, 7963, 


CisH3sO1, 7955, 7956. 
CisH37Br, 6224M. 
CisHs7I, 6224T. 
CisHszNO, 7942. 
CisHiys, 6224, 
CisH3sN2O4, 3442. 
CisH3:0, 6228, 
CisH3:0.8, 6203. 
CisH3s8, S6225M, 
CisHaN, 6234H. 
CisHsCIN, S6234M 


Cis 


CisHisN, 376 
CyHisN306, 5700. 
CioHisN307, 2543. 
CisBusOo, 405, 1109. 
CoHOs, 9 
CisHis, 5726. 
CisHisCl, 5608 
CiHisN3-2H2O, 2704. 
CisHis, 1854, 1855, 
5697. 
CiBsNe, 1652. 
CyHicO, 2540. 
CisHicGs, 1109, 5339, 
6334 


CisHiisOi0° oanO, 3953. 
eae 585, 586, 


CANO: 2945.. 
CisHi;N;, 4402, 4408, 
CipHi7N30, 3958. 
CisHi7N30-H2O, 3959. 
CisHisN2, 5611. 
CisHisNO:, 1989. 
vite 5335, 5336, 


CisHisN30, 6435 
Ci9H2003, 3149, 8802 
CoN 5122, 6392, 


CHINO. LO, 
Call CINO. 2H.0, 


639 
CHAN, riba 2722, 
2726, 466 
CisH22N2Oo, “Sosa 
Ci9Ha2N2O2°2H2O, 873. 
CoH» N2O¢-2H2O, 
6394, 
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ean 20-20, 


2724 
CioHe;CIN20-2H2 O, 
2728, 
CisHe3NO.u, 2805. 


CisHo3N O5-3H2O, 5785. 


EN 1, He 0, 
CuI. ‘INO, 2H.0, 


5792 
CHo.N> O, 2720, 
2732, 4763, 6600. 
CigHN:02, 2833, 
627. 


Cul, 58-40, 
CioHiN' 20;8:5ELO, 


CLMAN:O:, 2939. 

CyHa NOs, 3941. 

Ci9H2sCINO: BLO, 
3942. 

CisH2sO2, S8139M. 


CHO», 5312, $562Q. 


CisHssBriOo, 7967. 
Ci9H3:02, 5363. 
CiwH3sO2, 3426, 6311. 
CioH3:0, 6172. 
CisH3,O2, 6170, 7952. 
CisH O41, 4244 
Ci9H40, 6169. 
CisHs0O, 6171. 


Cro 


CyoHsBriNazO0;, 3450. 
CoHcIsNa:O;, 3475. 
CyoHsBrHgNa:O¢:- 
3H2O, 5533. 
CooHsBr.0;, 3449. 
CoHsO;, 3474. 
CooHilsO:, 6818. 
CoH, 81687 M. 
CoHi203, 3979. 
CoH 20;, 3988, 4818. 
Cx»Hi20;, 4159. 


CooHus, 756, 1836, 1839, 


$2690M. 
CooHiuuHe, 5538. 


CxoHuNe, 990, 992, 993. 
1008. 


CoHuN2O, 1007, 
CoHuNs, S7052G. 
Calo: 6103, 6104, 


5. 
CooHh:O2, 1834, 1835, 
6941 


CoHisO;, 6817, 6911. 
CooHiuO7, 4163. 
CoHisN, 3290. 
CxoHisNOs- HO, 7863. 
Cab 3176, 3177, 
CxoHisc, 3869. 
CoHisN2, 4705, 4706. 
CooHsNa, 6156. 
CooHicO2, 183, 1490. 
CoHi7N 
CooHis, 3559, 3569, 
5638, 5639. 


O:-6H2O, 1784. 


(Continued) 


CooHisNiS2, 1709. 
C20HisOs, 497. 
CoHisN, 3199. 
CoHisNO;, 7392. 
CoHiyNO;:H2O, 2662. 
CoH»CINO;, 2661. 
C2H2CINO;:2HLO, 
1786. 
CooHaoNe2, 6848. 
CooH2N2Os, 1787. 
CoH006, 2922. 
C20 H20O5, 4054. 
C»HaNOs, 2328, 4760, 
6416. 
Cy»HaNOsS, 1788. 
C»HaN30, 7799. 
CoH 2CINOx;, 6417. 
C2H»2N2O2, 4165, 
7007. 
CoH»N2O4, 7004. 
C2H2O3, 2356. 
Co»H2Os, 7052. 
CoH2O::2H2O, 7051. 
C2oH23CIN2O2, 4166. 
ae Ge 7634, 


7640 
CogHlN:O22 21¢H20, 
CHLN.O231L0, 
7641, 
CooH2;BrN202-H2O, 
4 


7646. 
Co0H2;CIN2O2, 7647. 
Soe IN202:H2O, 


Call, CINO» 220, 


C2H2sNO., 2806, 
5302, 5304, 5305. 
Co HesClN2O>, 7644, 

CoHosN2O2, 4790. 
C2oH2sN204, 8468. 
CoHosN2O%, 708. 
Cy HocN200S 4620, 


7637. 
Ne pA LACE 


7643. 
CoHazNOu, 524. 
C20H2s0;, 3427. 
C20H23O13, 523. 
Cx HwoClsNsO.P t-= 
4H2O, 6974. 
CHO, 8868D 
CH 3002, 1, 6981. 
CooH2N20¢6S, 3453. 
C2oH2N20:S-H20, 
4673. 
CxoHssBreOo, 7959. 
CooHs102, 2325, 5365. 
CooHssBriQ2, 7966 
CxH3sO2, 5362. 
CooHs6O1, 5369 
CooH3:, 6957M. 
C20H.3O2, 3425, 6309. 
C20H3303, 2341. 
CHO, 6958. 
CoHs002, 882, 7949, 
86403 M. 
CoHsO3, 4319. 
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CoH, 3417. 
CoHw2O, 3419. 
CoHw2O.8, 3111. 
CoHuSn, 8305. 


Co 
a 6106, 6107, 


6108. 
CuHisNO, 6381. 
Cais, 5632, 5633, 
6615, S2690T. 
CoHisNe, 5372. 
CnHhicOs, 291. 
Co HisNe, 504, 4756. 
CuHisSs:, 8674, 8675. 
C21Hoo, 5665, 7140. 
Cn HeoCl;NO;, 1785. 
Cx HooN20::314 HO, 
498. 
C21H»O;, 5033. 
CuH»O¢, 2940. 
Co H»Ou, 7619. 
CuHaClSn, 8312. 
CHiN, 8567. 
Cx HaNO«c, 4684, 7788. 
CoHuiNs, 8556. 
CnH1O0.P, 8543, 8544. 
CnHx2CINOs, 4685. 
CnH2»2N2O.2, 7983. 
CuH2Oc, 3138 
C21 H2sCIN:O2-2H2Q, 
7984. 
CnHe3NQO>2, 5379, 5371. 
Co HosNOu, 5491 
C21Ho:NO;, 2920, 5790. 
C21 He3N305, 7985 
C2 HxiCINO; H:O, 
5791. 
Co He:03, 3441. 
Co Ho1O4, 5440. 
C1 He:O10'2H2O, 6865. 
Cane NOS 2830, 4180, 
02 
C2 Hx6N2O3, 8981. 
Co HosN2O;, 7645. 
Co H2sO2, S2329Q. 
C2 Ha; CIN2O3, 8982. 
CoHa7NO:, 5307 
CnHa;N3O06, 8983. 
beets nd 5HLO, 


7653 
CH 02, S2329M, 
S7056J. 


CxuH»O3, S3141I 

C2HyO4, 82837 M. 

C2 H31O02, 5816. 

Cx HyoN2O2, 5378. 

Co1HwOs, 4248, 4245, 

Cn HO2, 884, 
S7953M. 

Co H2O4, 4247. 

CuHias, 4437. 

Co Has:O3, 7151. 


Cx 


CxHis, 3184, 6960. 
C2»HisNs, 7800. 
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Cx2HisOs, 5679. 
Cx»HisO;, 6319. 
Calne, 8443, 8453, 


846 
C.H..0., 6907. 
Cx2HooNsOu, 6131. 
Cx2H0Oi3, 2596. 


Cx»Ho3NQO7, 4379, 6114. 


CxBo3NOx, 6395. 
C2H2:CINO;-H20, 
6115. 

C22HosNOs, 2813. 
C22HosN2O2, 7002. 
Cx»2HsQ3, 2385. 
CxHosOw, 4522. 
C2Ho;NO2, 5371. 


C22He7N O41, 2841, 5022. 


C2He7N303, 6956. 
C2Ho3;N201-4H2O, 
3414. 
Cx2HyN2O2, 932. 
C22H30N204, 4768. 
Cx2HsNOs, 934. 
Cx2H32.CINOs, 935. 
Cx2H3203, 559. 
Cx»H;3;3NO;-H2O, 942. 
CxHsN:O38, 6980. 
Cx»H3102, 2801. 
CxHs;NO, 86401 M. 
Cx2xH3:0, 3687. 
Cx His, 1031. 
Cx2H2O2, 1970, 3465, 
6207. 
CxH»2O3, 7795, 7797. 
Cx2Hs1O2, 883, 1028, 


7946. 
Cx2Hs, 3383. 
Coa 


C2;HisO, 2526. 
C23HisO3, 2747. 
CxsHisNOs, 4653. 
C23H206, 7802. 
C23H2O7, 8545. 
C23Ha3NOc, 2840. 
C23H2;NO¢c, 2660. 
C23HasCl;NOc, 2814. 
C23;HasNo, 592M. 
C23HosN204-4H2O, 
1985. 
C23H27CIN2O,4, 1986. 


C23Ho7NOs:3H2O, 6111. 


C23Ha7N3, 5338. 
BEN 2H2O, 


Cull, INOS 3H20, 


113 
CoBlo.N2O:, 4164. 
Co3HasOw, 6118. 
Soe Cae 10EO, 
C2:H2Cl;N30, S7620G. 
Co3H3sO2, 6403. 
Cx3H41O2, 6310. 
CHO: S S7953T. 
C23HasO, 8577. 
eee 1030, 7944, 


Casas, 8576. 


(Continued) 
Cos 


CxuHw, S2837J. 
CosMis, 1320. 
CosHisN2, 984. 
CosHaGe, 4179. 
CosHooNe, 1416, 4735. 
Cos Qc, 4251. 
CosHo0Os, 1010. 
CosHoPb, 5328. 
CuHeoSn, 8307. 
CosHoi N30, 2966. 
CxxHi0O, 7972M. 
CosH0O2, 7952M, 
CosH0O5-H2O, 2694. 
CuHuNO, 7942R. 
CosHscO2, S7946M. 
C2sHsO3, 5316 
C2sHsO2, 1029, 5354. 
CosHso, 8141. 
CoHi0O, 2597. 
C2Hs0O.48, 3402. 


Cos 


CosHo0, 5676. 
C2sH20N20, 8767. 
CosHaNs, 4401. 
C2;HsOs, 3952. 
C2;Hsi N30, 2921. 
C25H3sN204-H2O, 
7654. 

CosH40Q2, 6306. 
CosH2O2, 7945. 
CosHs0O2, 4832. 


Cos 


CosHis, 6619. 

CxsH20, 3865. 
CxsH20O, 1685. 
CosHaNOu, 361. 
C2s6H21N7OisS2, 4657. 
Cx¢6H22, 3550, 3551. 
CosHo2Ns, 1426, 1427. 
CxHx2O, 1 hn 
CosH2O2, 1684. 
CosHosNsOisS2, 893M. 
Cos6H3103, 5315. 


CosHa7N O3-2H29, 5171. 


CosHiNOc, 4283. 
C2sHs;NO;S-H20, 
8110. 
CxeHs0O4, 4300. 
CosHs2O2, 2642. 
CosHi2Oc, S8154W. 
CosHs4, 2641. 
CocHssO, 2645, 


Coz 
Co7Hoo, 7064. 


C27H3N20;::H2O, 7650. 


Ce NOe 2H20, 
eG: 61420, 


concn, 2691, 5013. 
Cx7Hs205, 4234, 
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Co7Hss, 4440. 
C27HssO, 4440M. 


Cog 


CosHisN2O4, 4865. 
CosHisO1, S6626T. 
CosH0Ne, 505. 
Co3sH21N207, 6315. 
CosHesSn, 8309, 8310. 
CosH30O4, 8291. 
CosHs3NsOu, 2145. 
CosH3sO19, 2627, 
8048M. 
CosHuO, 2296M, 3461. 
C2sHssO2, S8322P, 
S8322R. 
CosHs103, 5821. 
C2sH;sO, 6219M. 
C2:H;s04S, 8154. 


Cog 


CopHaoN2S2, 2403. 

CosH2Cl:N2O4-7H2O, 
3433. 

Cx9Hs0O2, 8322 M. 

CxHsi NOs, 7808. 

CxsHioO, 6168M. 


Cio 


Cx0H206, 6356 
C3oHosN2S1, 3360. 
CzoHesN2SsZn, 2404. 
C30H36O7, 2705. 
30M4oN2O5, 3432. 
CaoHsusNcO:S, 6957, 
C30H4sO2, 2618. 
CxHssO4, 4301. 
Cz0Hs0, 5497. 
C3x0Ho2, 8550. 
CxO, 8550M. 


Ca 


Cs:1HisN2Os, 7886. 
C31 H4s6O2, S8869U. 
CHO, 4439. 
Cs1He2O2, 5500. 
CsiHes, 4438. 
CulssO, 5811. 


C2 


Cx2Ho106, 5403. 
CxHos6Oc, 8025. 
CnHaFeNsOs, 4415. 
CxH3N2On, 2845. 
Cx2HscNsOc, 1832. 
CxHscNsOs, 1833. 
Cx2HusNOs, 7437. 
Cx2.HasNOi0, 1033. 
CxHu103, 6312. 
Cx2HisO3, 7953. 
Cx2H4sO6, 7732. 
Cx2HisNOs, 8848. 
CxHsNOu, 7393. 
Cs2Hs2O2, 3415. 
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C32Hs1O2, 6404. 
CrHos, 3403. 


CxHccO, 2651, 3403M. 


CyHesOu8, 2653. 
Cas 


CxsH30O10, 5800. 
CysHissNoOc, 7418. 
C,H 3sChN2Oc: 2020, 
7419. 
C3sHz9I3N2Oc, 7038. 
C3sHaoN2OwS:5H20, 


5789. 
C3sHasN2OvS:2H2O, 
4835. 
C3sH4;NQOo, 3137. 
C3sH4 NO, 4861. 
CysHaNOu, 5169. 


~ C34HasNoOs, 5303. 


C3sHiasN2OwS, 941. 

CoB eNOue 2H20, 
483 

CuHoNOu, 365. 

CoS 1620, 


Culp CINO.: 3H20, 

Cee 5H20, 

C.130:, 2692, 5014. 

C3sHcsOu, 4304. 

C31H70O, 8160M. 
Cas 


C3;HesO2, 1078, 4947. 
C3;H39N5O5, 3463. 


(Continued) 


C3;HaO1w, 3967. 
3541 N5Oc, 3464. 
C3;BlcsO5, 4236. 
C,;HnO, 6563. 
C35H, 6562. 


Cac 
Cx6HasN2O08-5H20, 
2810. 


C3sHaNOw, 7398. 
C3sHsiNOu, 1829. 
CseHs1O06, 1796. 
C36Ho0O3, 1797. 
Cx¢6HooO20' HO, 4895. 
CysHe2Os1, 359. 
C36H7O3, 7968. 
C36H71048, 6236. 
CssHisN, 3292M. 


Caz 
C37HssN2Os, 8873. 
Cis 
C3sH30, 3532. 
C3sHauNeOwS, 5123. 
Cte 2H.0, 
2730 
CigHuN:OvS- 3H.0, 


C3sHs3NO13, 370. 
C33sH7404, 4307. 


Cao 


C39H71O6, 4255. 
Cx9H76O5, 4237. 
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Cx 


CsoHsoN:O38, 7651. 

CaHs0N:03S:2H20, 
7639, 7652. 

Caos: ASN:Os:8H2O, 
7642. 

CiHss, 2599, 2600. 

C»H741O05, 3233. 

CioH7305, 3234. 


Caz 


Cx2HicNsO;:S-5H2O, 
7986. 
wore 9H2O, 


Cus to Care 


CsH2O3, 1971. 
Cs;HscOc, 4256. 
CssH54NsO18-7H20, 
1988. 
C17Ho1O2, 6409. 
CasH3sO10, 2793. 
C51 HosO6, 4260. 
C;;sHiMgN:06, 2686. 
C;;sH2MgN:0;'14 HO, 
2685. 
Cs7Hi0sOc, 4259. 
Cs7HiwOs, 4261. 
CesHiooN2O26S, 369. 
CsoHioslsNsO20S3"= 
6H2O, 7649. 
CorsHe3sO141, 7938M. 


MELTING POINT INDEX OF ORGANIC COMPOUNDS 


The following table lists the melting points of organic compounds in 
ascending order of temperature in degrees Centigrade. The compounds 
are identified by the numbers as given in the table Physical Constants of 
Organic Compounds. 

The letter S preceding any compound number indicates that it is to be 
found in the Supplement to the table. 

Melting points will be quoted as they occur in this table. The order of 
compounds listed with the same melting point is not significant and will be 
arbitrarily given in the order of the compound numbers. Owing to lack of 
agreement in values reported by various observers more than one value is 
sometimes given or the melting point is indicated ly a temperature range. 
In such cases the position in the list is determined by the lower temperature 
of the stated range or by the first of two stated values, the second value 
being given in parentheses. Where the values are separated by more than 
5° C the melting points are listed separately. 


Melting points are given in bold face followed by the numbers of the 


compounds. 


Abbreviations: a = anhydrous; h = hydrate. 


(—213), 2583 
— 297, 2583 
—189.9, 7073 
— 185.2, 7217 
— 184, 2587M, 5584 
—181, 5606M 
—172, 3488 
—169.4, 3809 
—161.5, 1947 
—160.5, 2028 
—159.7, 8861 
—159, 7359 
— 156.5, 7895 
— 161, 5175 
—150, 4650, 7892 
(—147.3), 3586 
— 146, 5604M, 7062, 
S$4623A 
—145, 4950, 5613 
—142.5, 3862M 
— 142.4, S3047M 
—141, 4541 
—139, 6572 
—138.7, 3806 
—138.5, 5749 
—138, 2590, 6564 
—137.8, 8860 
—136.4, 478 
—135.1, 2019 
—135, 1998, 2117, 
S4628A 
—133, S4623B 
—131.5(— 129.9), 6481 
—131.3, 2167 
—131.2, 4958 
—130.7, 7164 
—130, 2110, 2198 
—129, 468 
—127, 7331 
—126.6, 3062 
—126.4, 3002 
—126, S6277J 


25. 

—124.8, 7219 
—124, 2120, 3678, 

8624 
—123.5, 10 
—123.4, 6495 
—123.3, 39028 
—123.1(—121), 5715 


—123.1, 2166 

— 122.8, 7344 
—122, 7358 

—121, 3586 

—120, 1990M, 5095 
—119.4, 476, 4572 
—119.1, 4571 
—119, 3804 
—118.5, 4957 
—118, 6876, S6277Q 
—117.3, 3785 
—117.2, 4923 


—115.5, 3681 
—114.8. 8596 
— 114.6, 3785 
—114, 2589M 
—113, S4628B 
—112.6, 2266 
—112.4, 2160 


—111.3, 3899 
—110.8, 8389 
—110, 7343, 8829 
—108.6, 2565 
—108.5(—105 to 
—111), 3912 
—108, 4951, S6277K 
—107, 3557M 
—105, 534 
—104.8, 5628, 8070 
—104.7, 7372 
—104.5, 2157 
—104, 2182 
(—104), 6876, 7319 
—103.7, 3029 
—103.5, 2181, 3691 
—102.1, 3930 
—102, 3917 
—101.6, 1276 
—101.4, 7362 
—101.2, 5099 
—101, 6595 
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—100.6, 3530M 

—100.2, S107W. 

<—100, 2083, 2347 

—100, 5124 

—99.3, 488, 5145 

—99, 537, 2204, 4031 

— 98.9, 100 

—98.5, 4618 

—98.2, 2018 

—98.1, 103 

—98, 2982 

—97.8, 5719 

— 97.6, 5738 

— 96.9, 2925, 5356 

—96.7, 3507, 5744 

—96.5, 319 

—96, 3276, 8826 

— 95.3, 4028 

—95.2(—98), 2178 

—95.2, 2235 

—95, 213, 6594, 8336 

<—95, 2232 

— 94.5, 6498 

— 94.4, 5059 

— 94.3, 4556 

—94, 7324, S6277R 

—93.9(— 92.8), 1210 

— 93.66, 5734 

— 93.5, 4966, 8660 

— 93.3, 2225, 3046 
3058 

—93, 4597 


— 92.5, 107, 5729 
—92, 2100, 3995 
—91.9, 7319 

— 91.5, 2224, 8790 
—91.3, 4543 

—91.2, 8798 

—91, 4566, 8801 

— $0.8, 5106 

— 90.5, 4458 

—90, 4020, 5000 

— 89.55, 7280 

—89.2 to —89.8, 2149 
—89, 2150, 2272, 5100 
—88.5 to —89.5, 5098 
— 88.2, 4981 

—88, 535 

—87.7, 378 
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(Continued) 

—87.5, 7287 — 62, 5423 —41, 2384, 8713 
—87.3, 2374 — 60.5, 6452 — 40.6, 2367, 6347 
—87, 3117 <—60, 356, 4967 —40 to —48, 1220 
— 86.4, 2095 —60, 5103, 8489 <—40d, 2280 
—86, 2993 —59, 910, 5563, 8795 <—40, 6859 
(—86), 3867 — 58.86, 4459 —40, 3131, 5300, 7664, 
—85.6, 547 — 58.2, 3057 8211, 8987, S5580X 
—85.5, 4953, 8193 — 58.1, 1148 —39.8, 8342 
—85, 2992, 4559 — 57.5, 2665 — 39.6, 3345 
— 84.7, 4985, 6557 —57.4(—61), 7405 —39, 2129, 4490 
— 83.6, 94 —57, 655, 3339 (—39), 3216 
— 83.2, 5766 — 56.9, 4610 — 38.8, 616 
—83, 492, 4560, 7333 — 56.65-22tm., 2563 — 38.6, 6271 
— 82.7, 1147 — 56.5, 6245 — 38.5, 6266 
—§2, 406 —56.1, 8822 (<—88), 6540, 6552 
—81.8, 328 (—56.1), 2260 —37.6, 5143 
—81.2, 1146 (—56), 1220 —37.5, 411 
— 81.03, 4590 — 55.5, 7092 — 37.3, 715 
—81, 7266 —55(—50), 6991 — 36.7, 3555, 6449 
—80.7, 4983 —55, 530, 6248 — 36.5, 4121 
—80.6, 3787, 4039. —54 to —57, 6555 — 36.4, 1995, 3556 
—80.5, 3823, 4022 — 54, 5436, 7199 — 36, 6204 
<—80, 192, 545M, —53.7(—51), 6178 (—36), 3549 

2257, 3627, 4975, — 53.6, 8908 —35.3, 3874 

6129, 8388 — 53.5, 4994 —35, 1183, 1773M, 
(—79.9), 2149 — 53, 3821, 8884 2927, 5005, 6185, 
—79.%, 2195 — 52.8, 5743 6491 
—179.4, 2372 — 52.7, 5552 —34.6, 1454, 4478, 
<—79, 3737, 7163 — 52. b, 6252, 6987 7099 
— 78.8, 8796 —52, 1195 — 34.5, 2379, 8795 
— 78.5, 99, 6534 —51. 6, 1464, 4593 —34.4, 2958, 7093 
— 718.25, 1122 —51.5, —34.2, 6451 
<—78, 2801 —51.1, 330, 5009 —34(—36), 8353 
—78, 4250 —51, 16508, 5141, — 33.65, 2183 
— 77.8, 6553 8197, 8793H —33, 4436M 
— 176.8, 91 (—51), 5143 — 32.7, 126 
—176.1, 6331 — 50.5, 2153 —32.6(—34), 4492 
<—176, 4596 <—50, 3537, 8442 <—82, 5156 
— 175.9, 7290 —50, 2971, 3216, 3668, —32, 1217 
— 15.7, 6529 38234 —31.8, 5764 
<—%5, 3600, 4253 —50, ca., 5580R —31.5, 3398, 8497 
—1%5, 2260 >—50, 2823 —31.47, 5847 
—173.9(— 72.6), 7282 —49.8, 5422 —31.4, 1233 
—73.5(— 68.9), 3070 —48.2, 4465 —31, 4293, 8817 
— 73.5, 3068, 4018 —48, 6543 — 30.6, 1132 
— 73.4, —47.8, 8354 — 30.2, 6655, 8314 
= 7319, 3222, 2230 (—47.4), 8908 —30 to —32, 3099 
= 73.15 18%7279 ~—47 to —48, 2086M <—30, 2132, 4235h, 
—173, 2015, 3867, —47, 3021, 4978 5769, 6546 

S3117N —45.9, 6254 —30, ca., 5568 
—71.4, 7285 —45.6, 2391 —30, 5667, 5890 
— 70.3, 7095 <—45, 2276 — 29.5, 2096, 2205 
—70, 3267 —45, 1152, 3435, 5754,  —29.05, 8417 
>—70, 4515 7318 —29(— 27.1), 8892 
—69.9, 6961 —44.8(—43.1), 2382 <—29, 7975 
— 69.5, 4460 — 44.5, 7200 —29, 3539, 4222 
— 69.3, 545 (—44.5), 6449 — 28.95, 637K 
—69, 2909, 3605 —44, 3264 — 28.5, 2168 
— 67.5, 2158, 2353 —43.9, 2991 — 28, 8986 
— 67.3, 4498 —43.8, 3549 — 27.7, 1157M 
— 66.5, 5620 —43.5, 7992 —27.5, 5327 
—66.1, 5752 —43.4, 4476 —27.2(—19.3), 1223 
<—66, 3913 — 43.26, 5847 —27(—26 to —29), 
—65.9, 4974 —43(—48), 1767 8341 
<—65, 2418 —43, 632, 2568 —27, 6645 
—65, 1993, S3445D —42, 6558, 7460 — 26.5, 4426 
— 64, 633, 2687 — 41.9, 1221 — 26.45, 3617M 
— 63.5, 635, 2679 —41.5, 4484 —26, 125, 1037, 3197, 
— 63, 2932 —41 to —44, 250 3552 
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— 25.6, 3454 
<—25, 2365, 2658, 


3069 

— 25, 2041, 2279, 4539 

— 24.8, 1175 

— 24.5, 3929 

— 24.4, 8485 

— 24.1, 4214 

— 24, 5036 

— 23.8, baa 
— 23.2, 6525 
— 235 fois, 4503, 7994, 
8519 

— 22.8, 2587 

— 22.5, 130, 131 

— 22.4, 1453 

— 22.35, 3862 

— 22, 132, 5877, 6186, 
6552, 7277, 8416 

— 21.8, 8615 
— 24.2, 1134 
— 21.2 to —20.5, 3020 

<—21, 5347, 6650 

— 21, 412, 2283, 5136, 
5598, 7341, 3022 

—20.9, 6274 

<—20, 1181, 1182, 
1212, 1213, 1261, 
1856, 2248, 2534, 
2884, 4689, 5822, 
6539, 6842, 7682, 
8034, 8387, 8417M, 
8905, 8918, 8936 

— 20, 2162, 4264, 4302, 
6544, 7101, 7341P 

— 19.96, 2336 

— 19.5, 7657 

—19, 531, 4641, 4996, 
5401, 5870 

(—19), 6190 

Se 18, 500, 771, 1437, 

2363, 5119, 5271, 

5863, 6585, 6873, 
7185, 7677 

—18, 2337 

—17.9, 2344 

<—17.5, 6776 

—17.5, 179, 1174 

—17.4, 4290 

<—17, 173, 8385 

—17, 207, 2251, 4259, 
5319M, 5759, 7380 

(—17%), 7013 

—16.6, 3495 

—16.5, 160 

—16.3, 6265, 84858 

—16, 1774R, 2607, 
2821, 3632 

—15.4, 7205 

— 15.3, 1738 

—15.25, 180M 

— 15.05, 3108 

<—15, 2247, 4173, 
4303, 4419, 5550, 
6063, 8957 

—14.7, 7139 

—14.5, 2575 

<—14, 5869 


(Continued) 


—14, 600a, 2088, 2245, 
4783 

—13.8, 3602 

—13 to —14, 8518 

<—18, 8302 

— 13, 1635 

—13(—9), 5870K 

— 12.5, 1461 

oy ae 713, 3379 

12, 2978, 3390, 6363, 

8151 

(—12), 4290 

—11.9, 2090 

—il, 5361 

— 10.7, 5313 

—10.6, 8402a 

—10.45(—6.5), 3231 

—10.4, 601 

<—10, 3760, 8330, 


8441 

— 10, 3437, 4495, 5045, 
5479 

—9.5 to —9.2, 3020 

(—9.5), 2350 

—9.3, 1139 

—9, 3115, 3402M, 
4585, 7013 

— 8.6, 7836 

— 8.2, 6190 

—8 to —7, 7993(2) 

—8, 1577, 6191, 7459 

—7%.9, 2220 

— 7.6, 3329 

—7.5, 2737 

—%, 7822 

—6.9, ae 

—6.6, £53 

—v.d, or 

—6.2, 571, 8582 

— 6, 1223H, 2274, 2392, 
2960, 3107, 4853 

— 5.9, 5131, 6192 

— 5, 634, 6183, 8000, 
8606 

— §713, 1991 

—4.5, 2284 

—4.1, 84028 

—4, 1766, 2242, 4424, 
6760, 7053, S8600Q 


—2%.5, 2830 

—2, 2081M, 4866, 8894 

(—1.68), 5313 

—1.5 to —2.0, 2350 

=H; ae 2388, 5825 

—0.82, 637P 

<0, net 2361, 5332, 
6694 

0, 501, 600e+ 8, 1723, 
3546, 4151, 67168 

0.1, 3547 

0.2-0.7, 5840 

0.35, 138M 

0.5, 2572 

0.5(1-2), 2605 

0.6, 4065 

1, 2735, 7876 

1.3, 7832 


aL 7/al 


2, 2836, 6912, 8922 

2.1, 1138 

2.1(5-6), 6661 

2.4, 6652 

2.5, 621, 701, 3113 

2.55, 4003 

2.9, 6152 

3, 1735, 7044 

3.6, 1223K 

3.65, S1818M 

4, 5319, 6540 

4-5, 1773, 7674 

4.1, 67167 

4.5, 4432 

5, 3935, 8185 

5-6, 135, 5747 

5-7, 1925 

5.15, S5314H, frz. 

§.2(3-4), 712 

§.48—.49(5.51), 1113 

5.5, 2864, 3732, 6988, 
8144, 8154M 

5.6(4-5), 6705 

5.7, 1256 

6, 3965, 5768M 

6-7, 1981 

6.2, 5846 

6.5, 2744, 2988 

7, 706, 3003, 6716a, 
7993(1) 

7-8, 2787 

7-9, eee 

7.5, 8355 

8, TTL 8868D 

8.2. 775 

8.46, 4016 

8.5, 2657, 3879, 5312 

9, 2282, 3832, 5264, 
6994, 7258, 8927 

9.2, 1762 

9.4(10), 723 

9.5(6-7), 4563 

9.97(10), 3871 

10, joy 3880, 6457, 


10.5, 3598, 5130, 5416 

10.5(11. 93), 5817 

11, 2270, 4429, 7815 

11(8-9), 1048 

11-2, 720, 2878, 6415 

11.4, 4514 

11. 1(9- 13), 3297 

12, 4430, 4475, 6448 

(12), 2744 

(12-3), 8510 

12-5, 667 

12.3, 385 

12.4, 1179 

12.6(10.5), 6429 

13, 774, 1284, 5440, 
5675, 8921 

13-4, 8061 

13.2, 3555R, 6152, 
8925 
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13.5, 7999 

13.6, 7613 

14, 6305, 7679 

14(2.5), 3113 

14-5, 4433, 5025 

(14-5), 280 

14.5, 1390 

14.6, 6193 

14. 88, S6403M (a) frz. 

15, 206, 661, 2877, 
4363, 4538X, 5176, 
6151, 7370M 

15(12.1), 4431 

15-6, 7320 

15.5, 8403, 8959 

(15.5), 5860, 8313 

16, 1040, 2059, 2381, 
5580, 6772, 6950, 


7138 
16.5, 4436, 4632 
16.6, 86 
17, 599, 1299, 2092, 
3125, 3443, 41475, 
7794, 8047, 8094M, 
8098 
17-8, 1049, 3238M 
17.8, 1923, 3633 
17.9, 4228 
18, 5283, S4532M 
18-19, 3065 
18.3, S6403M(s) 
18.37, S5819M frz. 


19.3-9.5(22), 1541 

19.5, 7946, 8023 

(19.5), 4138 

19.6, 4730 

19.7, 267 

<20, 8919 

20, 280, 327, 7407, 
7692 


20(16—7), 4528 


20-2, 3154a2 
20-30, S6225M 


20.5, 5 


6 
21, 4147Y, 6660, 6702, 


7327, 8893 
21(18.5), 1452 
21.2, 3626 
21.5, 7267 
22, 2652, 6801, 7524, 
$7953T 
(22), 5479 
22.5, 563, 4441, 8097 
22.5(19-20), 8850 
22.6(24), 3395 
23, 5114, 7951, 7974 
23-4, 5039 
23.9, 2341 
24, 609, 1606, 1775 
24(22-8), 3017 
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24.2, 6405 

24.5, 775, 4102, 4435 

24.5-25, 5860 

24.6, 7608 

24.65, 3549P 

24.7, 5010 

25, 732 

25-26, 7173M 

25.5, 2151 

25.7%, 7297 

26, 559, 16508, 4235a, 
4696, 5139, 5290, 
6236M, 6688, 6800, 
8510, 8943 

26-7, 5635 

26.5, 3750 

27%, 11537, 1190, 
1223M, 1754, 3424, 
4103, 4998, 7436, 
8592 

(27), 645 

UES jet 

27 (25), 7 

27-8, isso, "3400, 4583 

27.5, 4 

(27.5), 7946 

28, 295, 11576, 3215, 
6224, 6853, 6875, 
8343, 8587, S66600, 
S8434M 

28-9, 1337, S7946M 

28.2(32), 4383 

28.5, 6224M 

28.78, S7953M, frz. 

28.8-9.2, 4094 

29, 1770, 1883, 1954, 
1956, 6756, 6815, 
8001, 8238 

29-30, 7370 

(29-33), 7017 

29.3, 4428 

29.5, 867, 6408, 8520 

30, 358, 1576, 1896, 
2866, 3396, 7944, 
8907 

30.5, 7733 

30.63, 8586 

31, 3005, 6414 

31-2, 315403 

(31-3), 1888 

31.5, 2335 

$2, 593, 1722, 1858, 
2196R, 2257M, 4631, 
6169, 8208 

32(34), S5844M 

32-3, 1730 

32.1, 5469 

32.5, 1160, 7580 

32.5(31), 2800 

32.8, 6717 

32.9, 3211M 

33, 149M, 596, 645, 
1919, 2778, 4845, 
5237, 5409, 6706, 
8460, 8588 

(33), 2948 

33.5, 6020 
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33.5(31-2), 3465 

33.7, 7949 

34, 208M, 1447, 1728, 
1878, 1879, 2533, 
6224T, 6976, 7466, 
7663, 8816 

34(30-3), 4147G 

34(31-2), 6662 

34-5, 7203 

34-5(37), 590 

34-5.5, 5488 

34.2, 8913 

34.5, 4708 

35, 1041, 1065, 4248, 
5135, 8135, 8396 

35(30-1), 6658 

35-7, 7194 

35-40, S8154W 

35.1, 5878 

35.5, 5529, 5660, 6848, 
7046 

36, 1002, 1235, 2745, 
2782, 4127, 6403, 
8237 

36(32-4), 2886 

36-7(34), 657 

36-8, 6744 

(36-9), 1141 

36.3, 1157a 

36.5(32), 2891 

37, 1888, 4117, 5850, 
7040, 8153 

37-8, 3148, 7661 

37-8(32), 1764 

37.1, 11578 

37.2, 5348 

37.5, 3733 

37.5-38.5, 7152H 

37.6-7.8, 3111 

37.62, 8149 

37.9, 10698 

38, 724, 3033, 3417, 
6070 

38(34-5.5), 8926 

38(35-7), 7952 

38(41-3), 6986 

38-9, 294 

38-41, 7538 

38.5, 2338 


39, 2742, 8483 

39-40, 772, 2137, 4578 

39-41, 2 2822 

39.5—40, 3770 

(39.5-40.5), 8584 

40, 1069a, 1191, 4231. 
4437, 6459, 6769, 
8549a 

40(35-6), 6729 

40-1, 2943 

(40-1), 1579 

40.5, 8222 

40.6, 3549K 

41, 1769, 4863, 5094, 
5316, 6667, 7045, 
7303 
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(41), 6847 

41-1.5, 2098 

41-2, 2424 

41.5, 260 

41.8, 3687 

41.9—2.1, 6203 

42, 229, 942, 1141, 
1628, 1725, 3306, 
4581, 4825, 6598, 
8079, S7190M 

42(27), 219 

(42), 5018 

42-3, 2893, S285Q 

42-3(44-5), 8846 

42-4, 6907 

42-52, 23021 

42.5, 2249, 5529 

42.543, 7972 

43, 11536, 1301, 
2196H, 2948, 7696, 
7841, 8167, 8175, 
8319 

43(39-40), 6718 

43(40), 3451 

43 (40.4), 6768 

43-4, 1376h 

43-5, 1178 

43.84(45-6), 6458 

44, 1296, 2769, 2947, 
4708, 4829, 5154, 
5376, 5558, 6617, 
7000, 7990, 8121, 
8837 

44(39), 909 

44(48), 5311 

44-5, 5432 

(44-5), 3423 

44-6, 1075, 8021 

44-7, 2666 

44.4, 3383 

44.5, 5308, 8360 

44.8, 5956 

45, 564, 1899, 2914, 
6733, 6783, 7180, 
7202 

45, ca., 5885 

45(42-3), 8507 

45-6, 7406 

45-8, 16507 

45.5, 7312, 8292, 8556, 
$8843T 

45.8, 7945 

46, 589, 671, 2130, 
3272, 4260, 5572, 
6690, 6761, 7698, 
8368, S1540B 

46, ca., 4828 

46-7, 4376, 8345, 8977 

46.4, 4255 

46.5, 8235 

47, 14, 1193, 1311, 
1545, 1579, 2951, 
4765, 5024, 6412 

(47), 7539 

47-8, 7752 

47.5, 1050, 1280, 4014 

47.7, 8576 
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48, 133, 707, 3428, 
4989, 6767, 7017, 
7206, 7630, 7664, 
7970, 8100(1), 8407 

48-9, 3429, 5854, 7420 

48-50, 2250, 6398 

48.4, 2586a - 

48.4-8.5, 3402 

48.5, 5142 

48.6, 4766 

49, 1650a, 1780, 8359, 
8678, 8945, 8961 

49-50, 6693 

49-51, 277, 8234 

49.3, 2647 

49.3(45.5), 1895 

49.4, 1234 

49.5, 4584, S6858M 

50, 119, 123, 275, 
276, 611, 787, 883, 
2301, 2428, 6043, 
6596, 6597, 6819, 
8100(2), 8257 

50(48), 2395 

50-1, 1376, 2431M 

50-2, 4300 

50-6, 7967 

(50-9), 7873 

50.5, 613 

51, 381, 1281, 1567, 
2346, 6850, 7041, 
7306, 8584, S312T 

51(48), 2302d 

511.5, 7140 

51-7, 4868h 

51.1, 8141 

51.3, 8404 

51.5, 3423, 4318, 8288 

51.5-52, 7228 

51.5-53, 7952M 

51.7, 2668 

52, 1298, 1698, 2398, 
2430, 2959, 5197, 
7453, 7701h, 8226, 


8791 
52-3, 3378, 4122, 
4609, 6062 
52.5, 1809, 4881 
52.54, S6457V frz. 
52.5(50.5), 8379 
52.9, 6889 
53, 1176, 1263, 3317, 
6777, 6847, 7179, 
7445, 8406, 8502, 
8889 
(53), 2400 
53(50.5), 4446 
53(51.5), 209M 
53(57-60), 5407 
53-4, 1637 
53—4(54-6), 3667 
53.31(54), 4445 
53.4, 5821 
53.4(51), 11530 
53.5, 1977 
53.5—-54 (55-6), 3149 
54, 725, 1854, 4048, 
4242, 6350, 6368 
(54), 2434 


1173 


54(51—2), 592 
544.5, 1029, 1030, 


3560 
54-5, 1000, 3234 
54-5(52), 1312 
54.5, 884, 4261, 5875, 


8046 

55, 597, 999, 2397, 
2651, 4833, 8106M, 
8897, 8964 

(55), 2666 

55(59), 1154 

55-6, 1236, 4781, 
5843, 6743 

(55-6), 3149 

55-7, 2144 

(55-7), 2655 

55.5, 3436, 6404 

56, 308, 1142, 1196, 
2373, 2883, 4736, 
5665, 6791, 6898, 
7462 

(56), 8903 

56-7, 3541, 6524, 
6730, 6798, 7154M 

56.5, 644, 4256 

56.6, 4234 

57, 961, 1158, 1582, 
3538, 4520, 4821, 
5569, 6732, 7641 

(57), 15 

57-8, 1763, 3281 

(57-8), 4247 

57.5, 177, 1031, 6000 

(57.7), 714 

57.8-8.0, 8154 

58, 268, 1070, 1593, 
4241, 5018, 5140, 
5491, 5815, 6172, 
6316h, 6422, 6734, 
8346, 8549h, S8001C 

58-8.5, 7966 

58-9, 2376, 5047, 
8244h 

58-60, 2721, 5905h 

58.5, 4319 

58.5—-61, 1889 

58.8(56—7), 5883 

59, 281, 714, 747, 
2244(2), 2700, 2748, 
4883, 5659, 6714 

59d, 4823 

59(56-7), 5841 

59(57-8), S5771M 

59(57.85), 6228 

59-60, 1336, 1660, 
5832 

(59-60), 623 

59-61, 4723 

59.5, 2535, 4440 

59.5—67, 6048 

59.8(59-61), 8381 

60, 5273, 6663, 6765, 
7634, 7672 

60(55-6), 3140 

60-1, 622, 2400, 6787 

(60-1), 310 

60.5, 5831, 6312, 6548 

60.66(58-9), 5487 
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61, 32, 313, 1318, 
1319, 2312, 2641, 
3470, 4738, 4864, 
5870M, 6773, 6831, 
7102, 8100(3), 8478, 
8534 

(61), 6801, 7303 

61(57-8), 227 

61-2.5, 7764 

61-4, 4199H 

(61-8), 2668 

61.5, 1970, 5851 

62, 868, 1631, 2362, 
2655, 3441, 5051, 
5638, 6053, 6171, 
6763, 6807 

62-3, 4301 

62-4.8, 8976 

62.5, 7299 

62.5(60), 338 

62.75(67-8), 646 

62.8, 6840 

63, 123a, 520a, 610, 
749, 1300, 4240, 
4346a, 5497, 6260, 
6445, 8683, 8793R, 
S1540F, S8*615J 

63-4, 5855, 7695 

63-4(61.8), 6751 

63.5, 2396, 6707, 7765, 
7941, 8802 

63.5d, 1344 

64, 388h, 1971, 2420, 
4049, 5048, 6402, 
7306, 7463, 8300, 
8539, 8651, S7998M 

64(60), 7050 

64-5, 1059, 6710, 
7972M 

64-6, 685 

64-8, 427 

64.5, 5002 

65, 389, 2356, 3882, 
4667, 6623, 7406, 
8367, 8946 

(65) 7673 

65, ca., 7694 

65(60), 8191 

65.1, 4260 

65.5, 309 

66, 310, 628, 658, 
4067, 4377, 4787, 
6758 

66(61), 8380 

66(69—-70), 129 

66-7, 5184, 6849, 
$2329M 

66-8, 3611, 7410 

(66-75), 1860 

66.1(69-70), 8550 

66.2-6.3, 2653 

66.4, 595 

66. 5, 3331, 6021, 6100, 


6170 
67, 1313, 1744, 2385, 
6735, 8099 
67-8, 2446, 5852 
67-8(70), 2855 
67.4, 1135 
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67.5, 690, 8431 

68, 958, 1257, 1384, 
1544, 2776, 4830, 
4844, 5086, 5926, 
5976, 6726, 6736, 
6737, 6741, 6808, 


( 
68(64), 8947 
68-9, 1441, 1600h, 
1726, 7670 
68-70, 7167, 7763 
68.1, 4438 
68.4, 727 
68.5, 2656, 5979 
68.5—-9.2, 5378 
68.7(69—-72), 4304 
69, 1342, 2333, 2445, 
2597, 3674, 7612, 
8436, 8577 
69(65-7), 8527 
69(72), 5551 
69.0—9.5, 1755 
69-70, 1054, 1772, 
6696, 7659h, 
$1384M 
69-70(73-5), 6911 
69-71, 1849 
69-72, 8912 


69. 5, 3387, 2875 

69.5—70.5, 8378 

<70, 6547 

70, 55, 1388, 1462, 
3356, 4236, 5990, 
6698, 7449 

(70), 1580 

70-1, 7151 

(70-1), 2615 

70-1.5, 7766 

70-2, 602 

70-5, 7653 

70-80, 33h 

(70-890), 27 

40.2-0.7, 6236 

40.8, 4261 

G1, 746, 1047, 3419, 
5639, 6334, 8361, 
8923 

(71), 7406 

71-2, 1180, 1772, 2414 

71-2(69.5), 3199 

71.5. 612, 668, 3103, 
7968 

71.5-3.0, 7750 

42, 1057, 1729, 1740, 
2910, 3358, 3430, 
3761, 4425, 6409, 
6740, 7409, 7685 

F2-2.5, 8405 

72-3, 2434, 3869, 
4218, 5614, 8488 

72-4, 2136, 2187M 

72.3, 8048M 

42.5, 61, 53840 

73, 1908h, 6936, 8965, 
$1540Y 

73-4, 2828, 4294, 7673 
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(73-4), 1059 

73-4(70), 3933 

73-5, 1843h 

73. 5-74. 5, 3292M 

74, 1056, 1753, 2405M, 
2767, 3305, 3432, 
4033, 5282, 7709, 
8231 

74(70), 8726 

74(70-1), 4007 

74-5, 2067 

(74-5), 1940 

74-5(70), 3403 

74—6, 2771, 8650 

(74-6), 296 

74.5, 8944 

74.7, 6562 

75, 83, 256, 1173M, 
1391, 2832, 6603, 
6849, 8942 

75-6, 8902 

75.5, 5266, 8773 

76, 789, 4411, 5149, 
5547, 5927, 6304, 
6893, 8243, S6836M 

16(72-4), 3584 

76(73-4), 7708 

76-7, 4307, 5340dl, 
$2329Q 

76.3, 882 

76.5, 4251, 8164 

76.7, 8464 

77, 1860, 2892, 4244, 
8728, 8839 

77-8, 618, 1917, 8544 

(77-9), 7963 

(77-84), 666 

77.2, S5308T frz. 

77.5, 692 

77.5(81.5), 8516 

78, 1156, 2212, 2263, 
2311, 2573, 3011, 
3146, 3943. 4832, 
5074, 5614, 6098, 
6739, 7490, 8130 

78 (76-7), 6792 

78-80d, 6724 

78-80", 4098 

78-81, 7769 

78-82, 336R 

78.4, 8719 

78.5, 1580 

79, 264, 1082h, 2794, 
2879, 3380, 43468, 
4991. 5884, 6058, 
6892, 7271, 8547 

79-80, 1080, 2873, 
5046, 6839 

79-81, 5038 

79.1, 4237 

79.5-79.8, 2645 

80, 312, 754, 1095, 
3136, 3781, 6465, 
7202M, 8506 

80(78-9), 3407 

80-1, 252, 2674h, 
3173, 5443, S83T 

(80-2), 2642 

80.22, 5833 
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80.5, 85381 

80.7(81—2), 8421 

80.7(84), 1028 

81, 26, 31, 296, 2573, 
2889, 5354, 6001, 
6104, 7275 

(81), 2760 

81-1.5, 7962 

81-2, 2407, 3894, 
7964, 8838 

81.1, 4247 

81.2-81.6, 4440M 

82, 154, 1697, 2860, 
4827, 5267, 5813, 
5830, 6430, 6697, 
7313, 8901 

82 0-2. 5, 8364 


82.8, 4439 

83, 3205, 5499, 6971, 
7838 

83-4, 4653M, 6703 

(83-4), 287 

83.2- 83.4, 6219M 

83.5, 1162 

84, 586, 619, 1371, 
1622, 3987, 5315, 
5988, 6397, 7963, 
8095 

(84), 1309 

84-5, 384M, 8316 

(84-5), 1884, 6704 

84.6-85.0, 6168M 

84.7-5.0, 7716 


85, 190, 390, 566, 625, 


934, 1855, 2428M, 
4742, 4891, 5498M, 
5845, 6635, 7960, 
8165, 8352, 8717 

85-7, 6746, 7768 

(85-7), 427 

85.5, 7668 

85.5-86, 2431 

85.8, 2871 

86, 171, 752, 1260, 
1638, 1654, 2394, 
5155, 5555, 6456, 
7689, 7857, 7973, 
8241 

86-7, 1203, 4358, 
4724, 6780, 6954, 
7792T dl 

86.3-.5, 8550M 

(86.8), 1156 

86.9, 1172 

87, 1155, 1540M, 
2244(1), 3186, ’5070, 
6721 

87-8, 8180 

87-8(84), 84 

87.4, 1295 

87.5, 58, 66368 

87.7, 2642 
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88, 60, 262, 3052, 
5811, 6563 

88(83), 5856 

88(83—4), 2131 

88-9, 721, 6974h, 
8477 

88-90, 6133 

88.5, 8535 

(88.5), 3321 

89, 880, 1859, 6018, 
6950, 7688, 7961 

89-90, 1857, 3154a4, 
5307, 8903 

89-91, 8748 

(89-93), 7925 

89.3-.5, 3403M 

89.5, 5079, 6400 

89.5—90, 2236 

89.57, 1201 

90, 621M, 684, 936h, 
1884, 2859, 4308, 
4727, 4851, 5923, 
6704, 7654, 8095, 
8103, 8178 

90-1, 2882, 8555 

90-2, 3410h 

90-5.5, 7183M 

90.1, 25868 

0.2, S6401M frz. 

91, 1309, 2786, 4087, 
7953, 8479 

(91), 3943 

91-2, 664, 2218, 2945, 
6615 

91—2(88-90), 1433 

91.5, 8244, 8491 

91.9—2.1, 5500 

91.9-2.2, 8160M 

92, 1140, 1368, 7516h, 
7860, 8567, 8738 

92(93-4), 1640 

92-3, 2M, 6695, 7666 

(92), 416M 

92.5, 5697 

93, 592M, 666, 734, 
936, 1038, 1491h, 
1696, 1756, 4728, 
5633, 6771, 6944, 
7960, 8382, 8933, 
$1540H 

93(90-1), 76 

93-4, 2313, 2515, 
7375T 

93.5, 1875 

94, 1603h, 4831, 5191, 
6770, 6890, 7942R 

94(97), 3315 

94-5, 1673, 6057 

94-8, 1102 

94.5, 8443 

95, 2, 287, 902, 1420, 
1794, 2790d, 3014, 
3321, 3559, 5450, 
6046; 7631, 7792T, 
7914, 8896 


95(91- 2), 1670 
1175 


95-6, 2401, 3442, 4213, 
6071 


(95-6), 139 

95-7, S83M 

95—-7d, 5964 

95-88, 8055 

95-100, 4154 

(95.2), 721 

95.5-8.5, 4659 

96, 691, 1448, 1583, 
5460, 5955, 6095, 
6784, 6806, 6813, 
7880, 8494, 8723M, 
$263 W 

96-6.5, 5289 

97, 27, 2234, 2674a, 
3969, 3973, 4125, 
4343 

(97), 8352 

97(94), 8332 

97(94-5), 2912 

97(98—9), 6899 

97-9, 1617 

97.5, 4213, 7329 

97.8, 1460 

98, 36, 1338, 1602h, 
2802, 4809, 7274, 
8033 

(98), 2334 

98(100-1), 1570 

98-9, 3172, 7762 

98-101(57), 15 

(98-9), 2040 

98.4, 8504 

98.5, 1278, 3517, 7785 

99, 57, 166, 388, 2913, 
3666, 5375, 6715, 
7955(b), 8161, 8537, 
8741, S286X 

(99), 6937 

99-9.5, 3187 

99-100, 6446 

99-101(103), 211 

99.5, 5185, S6858Q 

99.5(96.5), 272 

<100, 498h, 4192 

109, 1109, 1399, 1716, 
2777, 5412, 6145, 
6764, 8495 

100d, 1615 

100(97-8), 8347 

100(97.5-8.5), 6613 

100-1, 2314 

100-2, 1107, 4868a 

(100-7), 3982 

100-104, 870 

100.5, 6666, 8874, 8930 

101, 1548, 2349, 4086, 
4756, 5492, 6343h, 
8672, 8753, 8917 

(101), 1937, 5392R 

101(102), S441M 

101-2, 4733 

101—4(97-9), 73 

101.3, 3539M 

102, 417M, 592M, 
4066, 5925, 6836, 


7288 
102-3, 1383, 4112, 6072 
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(102-9), 2423 

102.4, S5308F frz. 

102.5, 5886 

102.5d, 5473 

103, 879, 1398, 2845, 
5814, 6982, 8326 

103(98-100), 5994 

103(99-100), 37 

103-4, 5076, 5905 

103-4d, 116 

103-5, 498Md, 3941, 
5428 

103.5(106-8), 1736 

103.7(104-5), 8440 

104, 2040, 2438, 3575, 
4203, 6106, 6293, 
6373, 6637, 6997, 
7273, 8420 

(104), 1938, 2377, 
5163, 7864 

1044.5, 4389 

104—5, 2760, 2894, 
7665, 7667 

105, 1672, 1985h, 
2974d, i, 4057, 5709, 
5968, 6067, 6105, 
7528, 7767, 8536, 
8746 

(405), 1652 

105(107), 8493 

105-6, 1622, 3010, 
6954, 7403 

105-7, 7932 

(105.8), 8793 

106, 273, 2304d, 2885, 
4699, 4805, 4841, 
5991, 6401, 8239, 
8315 

106(101-3), 1061 

106(102.5), 8730 

106(104), S6038R 

106-7, 938, 23041, 8434 

106-—7(101), 5392R 

106-8, 4836, 8727 

(106-9), 5608 

106.5, 951, 1071 

107, 1940, 5458, 5541, 
5853, 5969, 6014, 
7514, 8053, 8763, 
$3555J 

107-8, 1496, 1571, 
6316, 7774, 8325 

107-9, 7014 

107-9.5, 498M1 

107.5(108—9), 6762 

108, 33, 371, 1653, 
2334, 2423, 3789, 
5405, 6069, 6138, 
6633, 7422, S1540T 

108(99), 6938 

108-9, 2405, 4147V, 
6865h 

108-9(105), 687 

(108-10), 2214 

108.5, 47, 741 

108.75(109-12), 8451 

109, 1642, 2304dl, 
2790d, 3132, 5767M, 
7645, 7942, 8505 
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109d, 5430 
109(107-8), 5632 
109-10, 1843a, 2145, 
3134 
109-11, 1448, 7152R 
109-11.5(108). 1081 
109.7, 283 
110, 139, 1373, 2305, 
2377, 3188, 3981, 
4186M, 4906, 
5059M, 5115, 6103, 
6455, 7740, 7925a 
(110), 1745, 4756 
110(105-7), 5997 
110(107—8), 5980 
110-1, 8769 
(110-1), 5011 
110-1(113-5), 4804 
(110-5), 1655 
110.2, 6059 
110.4, 307 
110.5, S285R 
111, 290, 3006, 6682, 
6719, 7583, 7690, 
7776, 8095 
111), 5968 
11-1.5, 2357 
111.5, 5446 
111.6, 6749 
111.8, 669 
112, 1477, 1938, 3373, 
5284, 5482, 5608, 
5993, 8005, 8419, 
8727, S1540D 
112(110-1), 7471 
112-3, 2998, 6654, 
8978 
112-3d, 5435 
112-5, 5387 
112.5, 1456 
112.5-13, 8803 
118, 714M, 1149, 1546, 
1639, 1829, 1890, 
1962, 5894, S8091F 
113(92), 416M 
113 (111-2), 4193 
113-4, 1082, 1425 
113-4(109-11), 1882 
114, 52, 1386, 1495, 
1908, 4004, 5535, 
5859, 6749, 6785, 
7005 
(114), 5405 
114(109), 861 
114(111), 1589 
114-5, 1469, 7965, 
8042 
114-6, 8793 
114-47, 975 
114.5, 1588 
115, 1706, 6366, 6381, 
6941, 8844, S312M 
115-6, 406R, 8904 
115-6(112-3), S7315M 
115-7, 2296M, 7758h 
115.5, 939, 8718 
115.7, 7714 
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116, 127, 1062, 1163, 
1308, 2214, 3982, 
4725, 5162, 5846, 
7296, 8117, 8236, 
8954 

(116), 4685 

116-7, 206: 4686, 


116.5-17, 1411 

117, 4124, 4132, 6640, 
8334, 8525 

117(114), 8515 

117(115), 972 

117-8, 8681 

117.1, 8138a 

117.5, 2714, 6099, 
6132 

117.8, 4672 

118, 523, 669, 683, 
2874, 6812, 7005, 
8754 

118(114-6), 2310 

4118(115-6), 1643 

118(116-7), 1200 

118-9, 689, 6720, 
7736a 

118-20, 4155h, 4189h 

118-24, 6600 

118.1, 5475 

119, 688, 856, 1072, 
2790, 3322, 4898 

119-20, 3468, 4180 

119-21, 1297 

119.5, 34 

119.6, 8044 

120, 64, 585, 3034, 
4344, 5857, 6011, 
6096, 6383, 6979, 
84 


45 
(120), 788, 6980 
120(123), 6054 


120.5-21, 1411 

120.5-1.5, 4109 

121, 1319, 1442, 1926, 
2602, 2805, 2806, 
2819, 3052, 5060, 
7719, 7786, 8056, 
8209, 8511, 8563, 
$7056J (6) 

121d, 5567 

121-1.5, 180 

121-2, 655M, 2062, 


4986 
121.8, 5539, 6969 
122, 1449, 1550, 1710, 
5978, S1540Q 
122(118-9), 6632 
122-3, 6675 
122.5-3.0, 7002 
123, 960, 1058, 2833, 
5895, 6622, 6753, 
7979, 7981 
123-4, 1845, 2772, 
62618, 8935 
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(123-4), 4977 

124, 1551, 1655, 1745, 
1874, 4792, 5294, 
5906, 7977 

124d, 7715 

124-5, 4726, 7289, 


124.5-5, 7759 

125, 1411, 1664, 1714, 
4351, 5297, 6016, 
6033, 6790, 6860, 
6874, 7851h 

(125), 2922 

125d, 5792, 5919, 6738 

125-6, 159, 2417 

125-6d, 7811 

125-6 (130-2), 4185 

125-30, 408M 

125.5, 278, 6108(1) 

126, 405, 1661, 7787, 
8673, 8952 

(126), 3468, 4712 

126d, 6786 

126(122-3), 962 

126-32, 8283M 

126.5, 8250, 8658 

126.5-9, 8324 

127, 210, 606, 1007, 
1143, 1491, 2803, 
3951, 4280, 5042, 
5542M, 7154, 7457, 
7911h, 8294 

127(123-4), 6065 

127-8, 8496 

127-9, 4147Q 

127.5, 1317 

128, 4221, 4691, 5404, 
5971, 7076, 8248 

(128d), 8445 

128-9, 462M 

128-9.5, 7037 

128-30, 8091M, 8747 

128.5, 5411, S7056J(a) 

128.5—-30, 101 

129, 504, 1226, 1411, 
2868, 2881, 4977, 
5989, 6862, 7515, 
7554, 7658, 7886, 
8474 

(129), 1610, 5120 

129(127.5), 8492 

129-30, 314, 2410, 
3359, 3571 

129-31, 6128M 

129-32, 2999 

129.4, 1192 

129.530, 4400 

130, 1033, 1042, 1607, 
1821, 4357, 4401, 
7853, 8166 

130, ca.,d., 7509K 

(180), 856 

130(125-6), 1079 

130-1, 2846, 5371 


(130-43), 1864 
130.5, 5399 
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130.8, 6933 

131, 994, 2974, 4194, 
4402, 6685, 8739 

(131d), 758 

131(126), 4709 

B54 ede 1446, 2753, 


92 

131—-2(128), 1960 

131.5, 1804 

131.5(136.5), 7956 

132, 54, 361, 1708, 
3330, 4684, 5163, 
5485, 6061, 6980 

(132), 1520 

132(136.5), ee 55(a) 

132-3, 1657, 3360 

132-3d, 3813" 

132.7, 8711 

133, 1676, 2740, 4147, 
5439, 6723, 7687, 
7875 

133(128), 1731 

133-4, 2328, 4712, 
7414, 7545 

133-5, 933 

134, 375, 966, 977, 
1412, 1671, 4283, 
4914, 5413, 6752 

134(130), 1782 

134(131), S5897M 

134(138), 4814 

134(139), 1417 

134-5, 2754, 4149, 
5484 

134-5(132), 1922 

134.5, 1085, 7924, 8249 

135, 176, 1018, 2841, 
2887, 5142M, 6039, 
7780, 7827 

135d, 247, 5120 

135 (136-7), 7585 

135-6, 1100M, 2662, 


2780 

(135-6.5), 1713 

135-7, 940 

135.6, 5421 

136, 279, 945, 992, 
1287, 1948, 2526, 
4012, 5022, 7929h, 
8253, 8521 

136d, 2596 

136-7, 7758 

136-7(135), 6107 

136.5, 8453 

137, 1542, 1630, 1652, 
6965, 6975, 7264, 
8252, 8473 

137-8, 85, 265, 1424, 
2775, 6637 

137-66, 1 

137.5, 8429 

138, 1282, 1674, 1865, 
2974, 4223, 5013, 
5970, 8503 

138d, 191 

138(135), 5909 

138(141-2), 628 

138-9, 6843 

138-9(135-6), 2975 


1177 


138-40, 6947 

138-41, 5404 

139, 1520, 2411, 3051, 
4757, 6618, 7465 

139(136-7), 5611 

139-40, 5150, 8219 

(139-40), 8331, 8747 

139.7(139-41), 6845 

140, 1677, 1933a, 
4416a, 5911, 6957, 
8008, 8106, 8122, 
8251, 8939 

140, ca., 1508 

140d, 6803 

140(137-8), 7825 

140-1(135), 5858 

a0 Lisston))» 
S$6468I 

140-1(140d. Ds $7882Q 

140-4, 1822h 

140-5d, 5346 

140.5, 1404 

141, 49, 1096, 1594, 
1600a, 1602a, 4099, 
4198, 6823, 6942, 
7416, 8749 

141 (136-7), 2774 

141-2, 8259, S$3141J 

141-2(137), S1719M 

141—-2(138), 1720 

(141-5), 3357 

141.4, 1578 

142, 1503 


142.139), 1084 
142-3, 2872, 3673, 
8771 


(142-3), 6685 

142-4, 2844, 8312 

142.5, 1648 

142.7, 1092 

143, 246, 2696, 3332, 
5793, 6052, 6066, 
6636a, 6680 

143(139), 8287 

143-7, 2813 

143.5, 6841, 8929 

144, 923, 959, 1001, 
1662, 3550, 4418, 
5020, 5425, 6731, 
6748, 7851a, 8251, 
S1669M 

(144), 8969 

144 (1412.5), 1651 

144-5, 5865 

144.5, 2888 

144.5-45.5, 8019R 

145, 773, 1017, 1784a, 
2693, 4061, 4063, 
4403, 4677, 4744, 
5288, 5996, 7038 

(145), 54 

145-6, 128, 1822a, 


145-7, 5726 

(145-7), 8473 
145-7d, 3532 
145-50, 856T 


MELTING POINT INDEX OF ORGANIC COMPOUNDS 


145.8, S1540W 

146, 755, 1713, 2793, 
2968, 4186, 4189, 
4190 

146-7, 311, 3959 

146.5, 2962 

146.5(151-2), 1515 

146.5-7.5, 8468 

147, 1644, 2737M, 
4735, 5995, 6416, 
7737, 8331, 8759, 
8934 

(147d), 8108 

147-8, 4395, 
7760, 8722 

147-9, 7155R 

147-50, 1498 

147.5, 670 

147.5(144-5), 1575 

147.9, 497 

148, 142, 451, 1288, 
1605, 3250, 4081, 
4908, 5337, 6630, 
8475 

148-8.5, S7329J 

148-9, 1864 

148-9, 3529 

148-50, 4949 

148.5, 2691, 7516 

148.5-9.5, 4147T 

149, 67, 367, 5033, 
6896, 7635 

149-50, 1512, 4741, 
7756 

149-51, 4808, 4838 

(149-51), 1633 

149.5, 3408 

149.5d, 5800 

150, 69, 1429, 4191, 
5336, 5565, 6314, 
6376, 6916, 6946, 
6993, 7458, 7686 

150d, 181 

>150d, 8879, S3400C 

150.5-1.5, 4768 

150-1, 2692, 7007 

150-1 (147-8), 1663 

150-2, 6068, 7929a 

150-3, 2685 

150-60, 499 

151, 1781, 2257R 

151-2, 5338 

151-3, 410, 8031d 

151.5-2.5, 7959 

152, 659, 675, 2558 
4215, 4837, 5041, 
5973, 8725 

152d, 4220, 8712M 

152 (155-6), 976 

152-3, 75, 780, 3089- 
5398, 8260, 8482 

152-3d, 5011 

152-4, 2297, 5278 

152-200, 7646 

152.5, 2897 

153, 756, 1514, 2792, 
6634, 6918, 8108, 
8969 


6626, 
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153(156), 3986 

153-4, 1103, 5172 

153-6, 8428 

154, 2440, 6015, 6686, 
7383, 7659, 8740, 
8761 

(154), 5897 

1544.5, S8139M 

154-5, 854 

154.4, 1519 

155, 1101, 1499, 2807a, 
8019, 8163 

155(150.5), 77 

155-6, 3357, 8755, 
8843M 

(155-6), 6615 

155-8d, 3953 

155.5d, 7262 

156, 1043, 1372, 3177, 
7056, 7620Ma, 
8019H, S4204K 

156(153), 6892M 

156-7, 1478 

(156-7), 3324 

156-7d, 5942 

156-8, 2435, 5396, 
6809 


156-90, 7648 

157, 1104, 2966, 2996, 
4729, 8015, 8808 

(157), 3957, 4949 

157-8, 1497, 4676, 
7006 


157-8d (152-4), 80311 

157-9, 2880 

157.8, 2325 

158, 370, 890, 1715, 
2441, 2909M, 3323, 
5478, 5625, 5963, 
7464 

(158), 1518, 2324 

158d, 8107 

158 (154-5), 1504 

158-9, 2042, 2841dl, 
8309 

158-60, 7647, 8176 

159, 8030 

159d, 2749, 3590 

159(155-7), 7829 

159-60, 4422a, 6045 

(159-60), 8333 

159-60d, 4156 

159-61, 2870 

(159-62), 1230 

159.5, 878, 3788 

160, 565, 2754, 4197, 
5941, 8290, 8571, 
8675, 8968M 

(160), 3967, 4895 

160d, 3477h, 5069, 
7643, 8868S 

>160d, 4276 

160-1, 46, 5912 

160-2, 758, 1590, 1702 

160- 3; 3461 


39 
160.5 (156) > 1836 
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161, 1100, 2939, 3051, 
3138, 5093, 5701, 
8690 

161d, 5165, 8114 

161-2, 56, 1490, 1492 

162, 800, 1089, 1564, 
3455, 5023 

(162), 3953 

162— 2, 1e ceo 8570 

(162-3), 1 

162-4, 3464, "3723 

182.5, 2540 

163, 366h, 624, 1539, 
1611, 1959, 4653, 
4761, 6687, 7633, 
7757, 7802 

163 (164.5-6.5), 8049 

163-4, 1633, 2895 

163-5, 428 

163.5, 6317 

164, 360, 1569, 1863, 
4706, 5972, 8842 

164(160), 1517, 1518 

164(161), 6925 

164-5, 1423, 1561, 
1894, 2324, 8843 

(164-6), 5080 

164.5, 877, 6108(2) 

165, 1395, 4202, 4710, 
5335, 6684, 6793, 
7456, 7550, 7926, 
8333, 8461, S4884M 

165d, 6031 

165-6, 4146, 8716, 
8955, S8546M 

165-7, 1596, 2698 

165-8, 4155 

165-70, 7155H 

165.5d, 6356 

166, 1230, 5304, 5305, 
5562, 7064, 8267, i 
8723P, 8947M 

166-7, 8031dl 

166—7d, 50 

166-8, 7877 

166—71d, 460M 

166.1, 5481 

166.5-7.5, 703M 

167, 13M, 291, 3997M, 
4760 


167d, 7784a, 
S7382M, ca. 

167-8, 1008, 7437 

167-8d, 6727 

167-9, S6626T 

167.5, 7055 

168, 68, 889, 1463, 
1619, 2592, 2898, 
4790, 5403, 6631 

168(osazone), 4848M 

(168), 7981 

(168d), 7619 

168 (165-7), 59 

168(169—70), 3966 

ee 3009, 6967, 


1 
168—-9d (164), 3956 
168-70, 25568, 6725, 
6728 
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168-70(170-71), 
4754M 

169, 373, 1937, 5946 

(169-70), 2257R 

170, 1015, 1320, 1430, 
1665, 3415, 5420, 
5544, 6025, 611la, 
7866, 8096 

(170), 1086 

170d, 463, 466, 788, 
871, 5962, 6010, 


6865a 
170(174), 6674 
170-1, 4813M 
170-1d, 3957 
170-2, 7870 
(170-8), 2705 
170-8, S3478M (a) 
170.5, 1088 
170.5—-71.5, 7152M 
170.5(173.1), 4791 
171, 2975, 3278, 3290, 

4522, 4674, 6118a, 

6638, 7632, 8721 
171d, 2588 
171(167-8), S7982Q 
171-2, 5790, 7033 


172, 996, 1262, 2775, 
2904, 4790, 5596. 
7627, 7882 

172d, 87235 

172-8, 1513, 2559, 
2697, 2869 

172-3.5, 318 

172-4, 708 

173, 1709, 4157, 6952M 

173d, 453M, 7881 

173(170-1), S2690M 

173-3.5(170), 5867 

173-4, 1202, 2409, 
8758, 8946M 

173-4(171), 1658 

173-5, 3979 

174, 672, 1472, 1656, 
6665, 8116, 8886, 
8965M 

(174), 1488 

174(170-2), 7849 

(174-6), 8768 

174.9, 7640 

175, 2599, 2621, 2755, 
4412, 4666, 5031, 
5080, 6051, 6114, 


8856 
175d, 572M, 5902 
175-6d, 2752 
175-7, 830 
175-8, S4204F 
176, 627, 5907, 7412, 
7981 
176d, 6325 
176-7, 1910, 2309, 
2315, 2404 
176-8(173), 6978 
176-80, 366a 
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176.5-7.5, S2690T 

176.6, 1091 

177, 1537 

(177), 2940 

177-8, 2902 

177.8, 2903 

178, 1279, 1549, 1985a, 
2896, 4165, 4370, 
5910, 7912 

178d, 4895 

178-9, 2406, 7052 

178-9(176-7), 2436 

178.4(176—7), 62 

178.9, 6956 

179, 354, 1086, 1785, 
4397, 5081 

179d, 8472 

179(176-7), S1687M 

179-80, 2412, 4147U, 
4947, 6917 

179.5, 1707 

(179.5), 1472 

179.6, 8458 

180, 1703, 2908a, 3493, 
5021, 6378, 6384, 
6826, 7051a, 7739, 
8715, 8843N 

>180d, S6234M 

180d, 985, 4918, 5426, 


8110 

180(176—7), 7987 

180-1, 7958 

(180-90), 4184 

181, 376, 777, 832, 
2751, 7402, 8847 

(181), 1839 

181d, 572T, 6923, 7263 

181(178), 1912 

ASL Le ee 786 

181-2, 2600 

sO Ps $2837M 

181-3, 3 

181.5, gage 

182, 4903, 8729, 8768 

182(184-6), 1552 

182-3, 1522, 1536, 
2316, 5889 

182-4, 2289 

182.5, 1685, 2747 

183, 1083, 1830, 2940, 
pe oer $950J 

(183), 

183(185-6), 6704M 

183-4, 

(183-4), ‘9939, 2902 

183-4d, 785 

183-4. 3, 941 

183-5, 2686 

184, 2238, 3332M, 
3967, $2328M 

184d, 6676 

184(180), 1310 

184.2, 705 

185, 776, 2827a, 5118, 
5948, 7408, 7619 


185 (189-90), 8020 
185-5.5, 4147X 
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185-5.5 (184-5), $562Q 

185-6, 4068, 4211, 
6683, 6874M 

185-7, 1565 

186, 4147R, 5984, 
6837, 7911la 

186d, 1684, 7799, 8048 

186-7, 1610, 4734 

186-7.5, 7698V 

186-8, 4422, 5486, 
5949 

187, 1473, 2320, 2321, 
3863, 4915, 5944, 
5957, 6362, 8772 

187d, 6974a 

187-8, 220, 1839 

187.5(189—90), 4652 

188, 695, 798, 3406, 
6602, 6915 

(188), 627 

(188-9), 3472 

188—-97.8, 365 

188.5, 3789M 

189, 2439, 6343a, 6435, 
6914, 8731, 8734 

189d, 6156, 7198 

189-90, 615, S8048V 

189-95, 4167Ma 

189.5, 6083, 6097 

190, 828, 990, 1502, 
4055, 4421, 4762, 
5914, 6372 

190d, 519, 6037 

190d (195), 7699 

190(193)d, 1927 

190-1, 1507, 8770 

190-2, 924, 8043 

190-3, 8050M 

190-5, 4167MB 

190-5d, 5985 

191, 1012, 2850, 5003 
6101, 6789, 7920 

191d, 3137 

191-2, 4069, S8091K 

191-5, 5014 

191.5d, 7602 

192, 462, 3008, 5931, 


193, 1911, 1928, 2239, 
2543, 2770, 7704, 
8168, 8785, 8807 

193(191), 2706 

193-5, 3410a 

194, 1493, 2720, 4834a, 
6032 


194d, 4901, 5974 
194(198d), 4707 
194-5, 7655 
194-5(191)d, 364 
195, 498a, 885, 1543, 
1796, 2285, 2694a, 
2921, 3427, 5891, 


7506 
(195), 615 
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195d, 5992 

195-200, 6394 

196, 2716, S950H 
196d, 435 

196-7d, 2736 

196.7, 6977 

197, 2804, 4391H 
197-8, 6115 
(197-200), 1666 
197-204, 876 

198, 572, 3412h 
198d, 4205, 8845 

198 (202), 2938 
198-200, 8684, 2296T 
198-202, 7819 

198.5, 2730a, 8659 
199, aa Oe 1989, 7155, 


78 

199d, 7389 

(199-200), 2770 

199-200d, 8470 

200, 1470, 1783a, 1876, 
2278, 2591, 4168, 
5302, 7986a, 8843H 

200d, 1613, 3952, 
4878M, 5785 

200d, ca., 3942 

>200, 4415 

200-2, S8050T 

200-10d, 872 

200-20, 7856 

201, 5986, 7701a, 7793 

201d, S7882M 

201(198—9), 4912 

(201-2), 1521 

201.3(199-200), 1559 

201.4, 1093 

201.6, 5301la 

202, 285, 2319, 4892, 
5930, 6681 

(202), 2722 

(202d), 2239 

202(198), 4209 

202-8, 744M, 1538 

202-3d, 4861 

202-4, 5548 

202-14, 6392 

203, 66, 607, 1612, 
5892, 8786 

203d, 4988 

203-4, 4774, 5122 

(203-3), 801 

204, 782, 1523 

(204), 365 

204d, 4900 

204-5, 799, 1540 

204-6, 8094a 

204.2d, 5169 

204.5, S8091H 

205, 997, 2725a, 3412a, 
3477a, 4158, 4746, 
5303, 7652 

205d, 7059, 8848 

205(207), 4394 

205-6d, 8026 

205-7, 5987 

205-10, 2705, 2847 

206, 517, 1666, 4839a, 
5369 
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(206), 850, 6924 

206d, 3414, 5799 

206-7, 2876 

206—-7d, 1422 

206-S8d, 6906, 8868U 

207, 753, 2660, 2900, 
6903, 7392, 8836 

(207), 5337, 5700 

207d, 2758 

207 (203-5), 6627 

207-Sd, 2848 

207.6, 4664 

208, 932, 993, 1426, 
1480, 1953, 2901, 
8025, 8873 

(208), 2319 

208d, 4199 

208-9, 1521, 5012 

208-10, 4673 

208.5-9.0, 105 

208.6, 1955 

209, 4420 

209(212-3), S2731R 

209-10, 740 

(209-10), 6374 

210, 561, 1667, 4685, 
793la 

210d, 873, 1584, 6365, 
7869 


210-1, 1105 

210-1d, 1510 
210-3(206), 2851 
210—-15d, 2790M 
210.5, 1587, 1951, 2722 
211, 801 

211(209), 3551 
211-2, 5951 

211-2d, 7398 

212, 2941, 2994, 6981 
(212), 2331 

212d, 4660, 4688 
212-3, 5379 

212.5, 5700 

213, 7705, 7863, 8132 


213(214.5-5.5), 1560 

213-4, 1506 

(213-4), 5799 

214, 1026, 7979M 

214d, S2328F 

214-5d, 3163 

214-6, 524, 3310 

214-6d, 1939 

215, 78, 5040, 5947, 
6919 

(215), 8309 

215d, 4184 

215 (218-20), 779 

215-6, 4001 

215-20d, 7060, 7721 

216, 998, 6102 

(216), 3427 

216d, 418, 3452, 4687, 
8620 

216(211-4), 5950 

216(214.5), 3325 

216-7, 4661, 6679 
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217, 5153, 6374, 7011, 
7426 

(217), 2621 

217d, 850 

217(212), 4807 

217(213), 735 

217-8, 1078, 1614, 
2728a 

217-8d, 891, 894 

217.4, 3593 

217.5(216), 5866 

217.5(219), 3312 

218, 1834, 2331, 5896, 
5913, 6131 

218d, 8612, S8831M 

218-9, 2840, 8714 

219, 3311, 6866, 8545 

(219), 1506 

219(224), 1591 

219-20, 3218 

220, 409, 1396, 3067, 
4675, 6901, 6924 

220d, 4160, 5393, 
7507, 7847 

220(217), 2831 

220-1(218), 2920 

220—2d, 7061 

(220-3), 1626 

221, 2323, 3008 

(221), 3865 

221d, 4806 

221 (216-7), 2322 

221(226), 739 

222, 673, 3324, 8129, 
S2799M, $3478M(8) 

222-3d, 4273 

222-5, 1848 

223-5, 7034 

224, 5559, 7703 

(224), 1607 

224d, 886, 5390, 5391, 


8868 

224-5, 5679 

(224-6), 3174 

225, 1427, 2625, 4116, 
4894, 67 58: 8674 

225, ca., 153 

225d, 2603, 2710, 6818 

225-7, 869 97 

(225-7), 3085 

225-7, 4207 

(225-30), 4269 

226, 4054, 5730, 7864, 
8307 

(226), 928 

226d, 3340a 

226-7, 797 

(226-7), 409 

(226—7d), 7783 

226-30d, 568 

227, 3865 

227d, 8623 


227(224-6), 1225 

227-8, 7982, S8184M 

227.7, 5328 

228, 5052, 7042, 7852, 
8497M 

228d, 7888, 7889 
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228d (224-6), 7812 

228-9, 2627, 3304 

228-36, 1511 

228.7, 1626 

229, 443, 3463, 4379, 
8317, 8512 

229-30d, S8283G 

230, 831, 841, 4763, 
4916 

230d, 1585, 1987a, 
6319, 7513 

>230d, 567 

230-1, 5791 

230-2, 5560, S184iM 

230-3, 8310 

231, 6417, 7702 

(231), 4399, 8981 

231d, 4772 

232, 674, 895, 4813 

232-3, 1516, 7782h 

232-4, 4818, 7707 

233, 5546 

233d, 3174, 4269 

233 (237-43), 1877 

234, 5983, 7618, 8119 

234-7, 5943, 6134 

234.5, 4371 

235, 454, 1790h, 5001, 
6619, 7651a 

(235), 1505 

235d, 5681, 1483, 2809, 
5981, 7846 

235-6d, 8298 

235-7, 2286 

235-8d, 7706 

235-9, 5542 

235-55, 3433 

235.7, 4179 

236d, 928 

236-7, 856M, 5016a 

236.5, 816 

237, 4921, 7782a 

(237), 981, 1659 

237d, 1421, 7054, 8297 

237-8d, 8471 

237-9, 869 

238, 1365, 1597, 2839 

(238), 4409 

238d, 892, 5504 

238(234), 6943 

238-9 (235), 2433 

238-40d, 7808 

238—-41d, 7058(b) 

(238—41d), 7057 

238-42, 5171 

239, 5088h 

239.5d, 1481 

239.5(235), 2717 

240, 70, 825, 1609M, 
1941, 2768, 3954, 


4288 
240d, 1006, 4919, 
7717, 8696 
240-1, 569, 4731 
240-55, 2636M 
241, 968 
241-2, 4271 
242, 874, 1416, 
8854 


2724a, 
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(242-4), 805 

242.4, 1581 

243, 1505, 1790a, 
5538, 8017, 8507M 

(243), 795 

243d, 4277, 6419 

243-4, 5082 

244, 1659, 5088, 6922 

244d, 444 

244-5d, 413 

244-50, 7921 

245, 848, 1013 

245d, 502, 981, 4658, 
S8690T ca. 

245-6, 8291, S5053M 

245-7d, 5945, 7788 

245-8d, 8868H 

245-50, 7393 

246, 505, 2293, 3413 

(246), 745, 4371 

246d, 7887 

246(243-5), 2444 

246-7, 3190, 4399 

(246-50), 825 

246.2, 5575 

247, 5071, 5897 

247-9, 3086 

247-9d, 4208 

248, 1488, 8981 

248-9, 5083 

(248-9), 874 

248-50, 2413, 5384, 
S7620G 

(248-50), 8118 

248-50d, 3308 

248.5-50.0, 7698T 

249-50, 984, 1466 

<250, 5494 

250, 1973 

+250, 6008 

250d, 1004, 1586, 
2554a, 4409, 4414, 
5389, 5786, 6926 

250(246-7), 6377 

250-2, 1467, 7619 

250-60d, 6781 

251, 930, 5545 

251-20, 4657 


_ 251-8, 1500 


252, 745, 795, 5998 

253, 6468 

253d, 2995 

253(250), 3434 

253(251-1.5), S8050J 

253-4, 2731M 

254, 1289, 8597 

254d, 5784a 

254(250), 2711 

255, 1920, 2726, 4842a 

255d, 5092, 6864 

255-6d, 8031dl 

255-6(251-2), S8048T 

256, 3092, 6136a, 
7434, 8118 

257, 6629 

257-8, 5279, 7807 

257-9d, 4410 

258, 1797 

(258), 5908 
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258-9d, 7638a 

258-9d (246d), S164T 

258-60d, 893 

258-61d, 3087 

259, 5893 

259-60, 1027 

260, 1603a, 3085, 4848 

260d, 425, 2719, 2863, 

5296 

(260.5), 6468 

261, 2H, 6817, 7512 

262, 811, 5952, S3208L 

(262), 7921 

262-3, 7435 

263, 784, 4552 

(263), 8128 

263-4, 2386 

264, 783, 2808a 

(264), 2726 

264.(269-71), 7557 

265, 183 5908, 7505 

(265), 7806 

266, 1934, 2931, 5392 
9 


1 

268, 807, 3309, 7983 
268d, 3944 
268—-70d, 3247 
269, 7543 
269-79, 1566 
(269-70), 815 
269-71, 931 
269-72, 8173 
(269.5), 783 
270, 2704, 8128, 8710 
270d, 3476, 5929, 8254 
(270d), 3972 
(270-80d), 784 
271, 4705 
271(276—-7d), 8679 
271—-2d, 4406 
272d, 6081 
273-4, 838 
274, 4705, 7057, 

7058(a) 
274d, 8789 
274-5 (270-2), 1846 
275, 1935, 2713, 5372 
>275, 7626, S3208N 
275sl.d, 7698K 
275d, 4282, 8625 
275-80d, 7792M 
276, 8983 
276-80, 5933 


277-9d, $5972M 

278, 1489, 3958 

278d, 2810, 5068 

278-80d, 929 

280, 846, 1431, 5072, 
S419S 

280, ca., 5374 

280d, 1598, 5342d, 


280-14, 5067, S4658J 

280—-5d, 7806 

281, 815, 849, 5723, 
$347 9Q 
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281-2, 8688 

283d, 434, 5724 

283 (280d), 7848 

283-4, 2671 

283-4d, 432, 5066 

283-5, 8687 

284, 1482, S7982M 

285, 5676, 5782, 8124 

285-6d, 4654 

286, 794, 2732, 2773, 
5502, S4675J 

287, 4064 

287-8, 4655 

288, 5090 

288d, 8050 

289d, 445 

290, 442, 806, 810, 
2670, 8788 

(290), 5341 

290-1, 7698R 

(291), 1431 

291.5d, 8806 

292, 809 

292d, 5065 

(292d), 8831 

293, 1259 

293d, 1792, 8833 

(293-5), 4064 

293-5(289d), 8689 

295, 426, 2862, 5342 

295d, 433, 8694 

295-300d, 3972, 8982 

296, 935 


(Continued) 


297, 2997 

297d, 430 

298d, 1479, 5801, 8831 
300, 1835, 3009, 4166 
>300, 1592, 6357 
300-50d, S3382M 
301d, 6212, 6213 
301-2d, 61368 

301-3, 6628 


306, 1224 
307-8, 5161 
368-10d, 949 
310, 1914a, 2618 
310d, 768, 7617 
310(306), 5089 
310-4, 8693 
310—-20d, 813 
312-4, 5084 
312-8d, 3988 
(314-6), 1413 
315d, 8832 

316, 8692 

327, 5075 
318—20d, 429 
319, 808 

(320), 1005 
>320, 812, 3133 
323, 3291 

327d, 6211, 7418 
327-8, 1419 
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328-9d, 8109 

330, 767, 4946, 5084 
>330, 814, S3208M 
330, ca., 983 

331, 1413 

332d, 5341 

333d, 4391R 

337, 8172 

338, 8707 

338-40, 7698P 

340, 982 

345d, 1005 

350, 8621 

(>350), 1419 

350d, 1229 

354, 377 

358d, 2756 

369, 3968 

>360, 764, 2965, 3978 
360d, 4404 

>360d, 8782 

364, 6960 


(375-80), 8621 
384-5, 826 
392d, 4874 
400d, 8781 
419d, 6371 
437-40, S2837J 
450d, 1377 
470-500d, 4865 
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The following table lists the boiling points of organic compounds in 
ascending order of temperature in degrees Centigrade. The compounds are 
identified by the numbers as given in the table Physical Constants of 
Organic Compounds. 

The letter S preceding any compound number indicates that it is to be 
found in the Supplement to the table. 

Boiling points will be quoted as they occur in this table. Only boiling 
points at or near atmospheric pressure will be listed. The order of com- 
pounds listed with the same boiling point is not significant and will be 
arbitrarily given in the order of the compound numbers. Owing to lack of 
agreement in values reported by various observers more than one value is 
sometimes given or the boiling point is indicated by a temperature range. 
In such cases the position in the list is determined by the lower temperature 
of the stated range or by the first of two stated values, the second value being 
given in parentheses. Where the values are separated by more than 5° C the 
boiling points are listed separately. 

Boiling points are given in bold face followed by the numbers of the 


compounds. 


—190(—192), 2583 
— 161.5, 5584 
— 128, 2587M 


—0.6 to —0.3, 1998 
— 0.6(— 0.2), 7099M 
(—0.2), 7099M 


3278, 4075 
32-43, S7995M 


— 103.9, 3809 1, 2118 32.5777, 3754 

— 88.5, 328 2, 913 34, 5095, 5099 

— 88.3, 3488 2(—8 to +1), 2976 34.6, 3902 

— 83.6, 328 2.5, 2118 34.7 (34.5-5.5), 3586 
—83, 2589M 3.5, 8624 35, 7240 

— 82.2, 3993 3.56, 5734 35-6, 7221 

—80, 5606M 3.8, 3511 35-673, 2973 

— 78.6, 5750 5, 3064 35.4 (34.8) (36.5), 5101 
— 78.5, 2563 577, 2143 35.5, 3742 
—78.4, 3862M 5.8792, 5715 36, 911, 912 

— 78.2, 3530M 7, 2585 36.2(34-5.5), 6481 
<—70, 3826M 7.4, 3276 36.4, 6572 

— 56.8, 7895 7.6, 5715 37, 3822 

— 56, 5175 7.9(11-2), 3729 37.5—-8, 5766 

— 61.6, 5746M 8.3, 6876 38, 3804 

— 51, 8863M 8.6, 2198 38.4, 2120 

— 50.2(—47.5), 2590 8.9, 5619 38.9, 3764 

—47, 7217 9.5, 7101 39, 8863 

— 46.8, 3557M 10-11, 3891H 40, 6564, 6594 

— 42.17, 7073 10.3, 1995 40.1, 5744 
(—41), 5175 10.7, 3899 40.5-1.5, 1990M 
— 40.8, 5604M 12.2, 3806 41.2, 2113 

— 38, 3502M 13, 2971 42, 6891 

—37.7, 3903 13.8, 2960 42-316, S1991M 
—34.4, 3062 15.8, 8860 42.5, 3045, 5752 
—32 to —30, 336 16, 4964 43 (42-4), 6462 
—32, 7062 16.6, 3787 44, 5628, 7325M 
— 28, 5617 17, 3918 44.6, 478 

— 24.7, 3512L 19, 1990 45, 5111, 6461 

— 23.7, 5738 20.5, 356 45-6(44), 3058 

— 23.65, 5749 21, 10, 3063 45.8, 3555R 

— 23.3, 7372 23738, 7222 46, 3653, 8987 

— 23, 5613 24d, 8884 46.3, 2565 

—21, 3995 24.1, 5683 46.4(43.8), 2158 
— 20.5, 2958 25, 6883, 6884 47.2(45-7), 7344 
— 20.1, 7892 25(21), 2117 47.7, 3556 

— 20, 1947 25.8-6.2, 6463 48.4, 3823A, 7219 
—14, 6886 26, 4783 48.7, 7333 
—13.9, 8861 26-7751, 7897 48.8, 7266 

—12, 5759 27.2(28.9), 2201 49-50, 5725 

— 10.2, 4950 28(27-31), 2028 49-51, 6464 
—10.1, 5104 28.09, 558 49.5, 3046 

—10, 487 (28.3), 8863 49.7, 2018 

— 6.5, 5729 29-301, S7995P 50, 8834 

—6, 7234 29.3, 2199 50.4, 4363 

—65, 2110 30-1', S7995N 51-2, 321, 2168, 3900 
—3.2, 7359 31, 2116 52.5, 378 

—3, 1991 31.50, 4031 52.8, 916 


— 2, 333, 3510R 


31.95, 2179M 
1183 


53-43, S7993V 
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53.2, 474 

53.6-3.9, 6571 
53.6—4.0, 6570 

§4, 3728 

54.25. 2, 6580(2) 
54.3, 4022 

55-6, 3900M, 3901 
55.5, 3216 

56, ope Gee 8864 
56-6.5, 2112 

56.5, m3 

57, 7367 

57d, 2579 

57.1, 103 

57.3, 3507 

57.7-8.5, 6580(1) 
58-605, S8070M. 
§8.1, 2019 

58.2, 5763 

9 3752 

59.4, 2688 

59.5, 3691 

59.6, 4541, 5100, 5754 
60, 5027, 6503, 7164 
60-14, S7993T 

60.1, 3823 

60.2, 7218 

61, 7257 
61(61.5-3.5), 4974 
61-2, 2428 

61.26 (58-61.5), 2679 
61.5—2.0, 6569 

' 61.6, 2959 


62.5-3.0737, 7909 

62.8, 545M 

63, 2157, 2193, 7229, 
8646 


63-5, 3224 

64, 6363, 6504 

64(61.4), 3737 

64-6, 4095 

64.1, 4618 

64.5, 3515. 

64.65, 5719 

65, 475, 5733, 5758, 

65.5, 4093 

65.7_-6.2, 6579(2) 

66, 8070 

66.2-6.7, 2114 

66.871, S4628A 

67, 4971 

67.2-7.5, 6578 

67.5, 4628(1) 

67.5", S4628B 

67.57, S4623B 

67.5(68.5-9.0), 5103 

67.6, 3651 

67.6-8.2, 6579(1) 

67.9-8.1, 4623 

68, 2167, 2192, 3783, 
h162 


68 (67-9), 4953 
68-9, 3679 

68-1, S7223M 
68.27, S4623A 
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68.9, 4958 
69, 4556 
69.6, 1993 
69.7, 7099 
70-1, 4628(2) 
70-5, 1942 
70.3, 3681 


31.3066. 5-8. 5), 4029 

91.4, 4042 

91.5, 4650 

91.8, S3047M. 

92.2, 3912, S7223Q 

42.375, S107W 

92.4, 180M 

73, 2119 

93.3, 2162 

743.5, 381M, 1716, 6878 

74.1, 3 

75, 7044, 7226 

75(77-9), 2191 

75-6, 406H 

75.4, 2204 

76, 6576 

16, ca., 336 

76-7, 2587 

76-8, 4954 

76.7, 319 

76.9, 6567 

77.15, 94 

77.2-7.5744, 4080 

77.8(76-8), 2153 

78, 2166, 8306 

78-— oe ae 

98.5 

weeCi8 32), 3785 

78.9, 6493 

79, 3913 

79.6, 2095 

79.9, 7287 

80, 7324, 7375 

80(78—-80), 3727 

80-100d., 336R 

80.093—.094, 1113 

80.5, 387 

80.5(83-4), 2982 

80.6, 7976 

80.8, 6495 

80.9, 2041 

80.9-1.3, 6566 

81-2, 7438 

81-3, 7605 

81.3, 4034 

81.4, 2988 

82, 250, 4542, 5770, 
8713 


1 
82-3, 7336, S3755F 
82.3, 5098 
82.5, 3301 
82.6, 6574 
82.8, 2151 
83, 3029, 4017 
83-4, 3271 
83.5, 4546 
83.5-3.7, 3874 
84, 3999, 4620, 4651, 


$211 
(84-6), 7226 
1184 


84-7, 7335 

84.1-4.3, 6565 

84.4, 7087 

84.7, 4622 

84.85, 1221 

85, 6882 

85.1-5.6, 4626(2) 

85.6-6.1, 4627(2) 

86, 2015, 6496 

86(85.4), 4547 

86-7 (81-2), 2984 

86.2-6.4, 6575 

86.4-6.9, 4630 

87, 3867, 5107, 7096 

87.1-7.6, 4626(1) 

87.2-7.5, 4621 

87.5, 4721 

88, 2065, 7163 

88-90, 7373 

88.5, 6502, 7603 

88.7, 3917 

88.7-9.1, 2115 

89, 101, 204, 5620 

89-917, 7081 

89.4, 6494 

89.4(91.8), 4572 

89.5, 5106, 8596 

90, 4571, 7241, 7609, 
$5580 

90-1, 2572 

90.5, 18 

91, 2154, 7337, 7358 

91.1-1.5, 4619 

91.1-1.6, 4627(1) 

91.3, 2161 

91.4(90-3), 3678 

91.5, 3549K, 4957 

92, 2155, 3930, 5000 

92.317, S294X 

92.5, 5141 

92.6, 4985 

92.8, 3549P 

93, 173, 2100, 7616 

93.1-3.3, 4625 

93.3, 6498 

93.9-4.3, 6568 

94, 408, 4039, 4085, 
7227 

94.3, 485 

94.4-4.6, 4624 

94.5-5.5, 7183M 

94.8-4.9, 6577 

94.9(95-100), 4495 

95, 1944, 4926, 5537 

(95-6), 7899 

95-7, 1943 

95.1, 6573 

95.8-6.1, 4497 

96-7, 468, 2135, 6489 

96-100, 858 

96.37+(98d), 2668 

(96.5-7), 910M 

96.8, 7097 

97, 4021 

97-871, 2157M 

97-9, 2013 

97.1(96-7), 7319 

97.19(97.8), 7331 
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98, 2072, 2130, 2665, 
4303 

98%, S5580W 

98d, 3689 

98.1-8.4, 4496 

98.2, 4028, 5743 

98.52, 4458 

98.9, 4929 

99, 4942 

(99), 2111 

99.10, 7282 

99.3, 6511 

99.5, 7363 

99.5-100, 2150 

99.8, 386, 4515 

<100d., 191M 

100, 26, 5580R, 5634 

100d, 27, 1371, 2183, 
4922 

100.3, 3002 

100.5, 7366 

100.7, 4016 

101, 5661, 8865 

101°, S4143J 

101-2, 6333 

101.5, 3297, 4718, 
5027M 

101.6, 107, 2160 

101.7, 6553 

101.8, 2090 

101.9—2.274, 4078 

102, 5110, 7047 

102 (99-102), 2272 

102-3, 3032 

1024, 3 

102.3, 2232 

102.4, 7362, 8417 

102.576, 4543 

102.6, 3268 

102.7, 6558 


103.35, 3617M 
103.4, 8790 

103.5, 7322 

104, 530, 555 
104-5, 6490, 7341M 
104-5 (102.4), 2909 
104-6, 357, 4432 
104.07, 5598 

105, 3670 

105, 3296 

105 (96.5—7), 910M 
105-6, 7320, S37533 
105. 578, 2284 


106% 109. 5-11), 
7234F 

ieee 4516F 

106-7", S286W 

106.2, 6987 

106.3, 7013 

106.5, 2276 

106.8, 2040, 4020 

107, 7899 

107 (164-6), 4450 
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107-8, 3495, 3690, 
4995 


108, 323, 3794, 3821, 
3927 


108-9, 2153H 

108-10”, S285R 

108-10(105-6), 322 

108.2(1077), 537 

108.25, 4566 

108.39(106-8), 4951 

109.2, 2575 

110, 1916, 4565, 4891, 
5327 

11074, 3821 

110(108-10), 3505 

110.1, 8372 

110.7, 3345 

110.8, 8336 

111-2, 3160 

111.3, 7286 

111.578, 7179 

111.7, 4981 

112, 2687, 3726, 4516, 
6587 

112-3, 92 

113, 2134, 5160, 8232 

113.5, 3555 

113.9, 4564 __ 

114, 6499, 7179, 8388 

11473, 8233 

114(112), 2091 

114-5, 14, 6586, 7380 

114-5", 7094 

114-574, 3795 

114-578, 7595 

114-7, 4967 

114.5, 6560, S7248M 

114.8, 3537 

115, 2666, 2981, 7376 

115-6, 174 

115-8, 62618 

115.3, 7460 

115.6, 6545 

116, 4043, 4045. 4467, 
8389 


116-7, 2208 

116-8, 4999, 5741 

116-9, 4 

116-20, 4629 

116.1(117), 3879 

116.4, 6589 

116.5, 4567, 8299 

116.5(115-7), 100 

116.7, 5148 

116.8, 8177 

117, 3454, 5580G, 
8390, S3682M 

11775, 7080 

117.5(119-22), 2182 

117.71, 2149 

118, 325, 2184, 2266, 
3880, 4469, 6556, 
7079, 7445, 8986 

118 (117-20), 2132 

118-9, 2917R 

118-21, 6596R 

118.1, 86, 2978 

118.9, 4569 


1185 


119, 2074, 2998, 5135, 
6500, 6994, 7142, 
7200 

1197, 7098 

11976, 2992 

119(115-8), 6557 

119-20, 3660 

119-21, 2073 

119.28, 6538 

119.4, 4100 

119.5, 6590, 7259 

120, 3652, 3803, 7131F, 

2 

120d., 4996 

120-1, 2006, 2088 

120.4, 4966, 5112 

120.57, 2993 

120.65, 4928 

120.7, 2911 

120.8, 4984 

121, 2179, 2992 

121-2, S5761M 

121-3, 6988 

121.20, 3862 

121.3(119-21), 2225 

121.479, S6277R 

121.779, S6277Q 

122-3, 530M 

122-4, 6591 

12 25, 7290 

122.2, 4468 

122.371, S62773 

122.471, S6277K 

122.5, 4963 

122.5-3.5, 6540 

122.8-3.0, 6552 

122.9, 4970 

123, 6293 

123(125-6), 4561 

123.4, 7290 

123.5, 4027 

123.7, 6559 

123.9, 5059 

124, 2190, 4614, 7524 

1244.57, S7277M 

124-57, S3502F 

124.3, 3620 

124.472, 6429 

125, 2153R, 2269, 
7098, 7381 

125-6, $3578Q 

125-8, 2026 

125.7, 5675 

125.8, 2568 

125.8(124.6), 6245 

126, 6301, 6529, 6995 

12678, 2835 

126(122), 5767 

126-9, 3675 

126-30, 5795 

126.5(124-6), 91 

127, 5580N, 7189, 7326 

127-9d, 7115 

127.2, 4610 

127.3, 8801 

127.5, 3339 

127.571, 6551 

127.9, 7018 
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128, 2084, 2271, 6888, 
6961, 8829 

128-97, 535 

128.7(131.4), 5563 

128.8, 3605 

129, 2133, 6996 

129-30, 4648 

129.3, 5158 

129.5, 4634 

130, 501, 4041, 4756, 
8217, S3751J 

1307, 531 

130, ca., 7091 

130d, 7736 

130d, ca., 4270 

130-1, 7594 

130.1, 1157M 

130.4, 4018 

130.5, 3548 

130.5(130-2), 4923 

130.6, 3057 

130.8, 7020 

131, 215, 2181, 2345, 
6301M, 7589 

131-2, 2092 

131-5, 7267 

131.4, 6541 

131.5, 126 

131.5-32, S3680Q 

131.6, 3871 

132, 1076M, 1152, 7131 

132(131.2733), 5131 

132-3, 4461 

132-4, 8227 

132-4", S3104M 

132.2782, 4090 

132.4, 4560 

132.7, 4641 

132.8-3.4(129-36), 


6539 
1338, pols. 6596H, 
9 


81 
133-4758, S7090M. 
133-6, 910 
133-5, 4979 
133.6, 6592M 
134, 3037 
134-578, 3745 
134.275, 138M 
135, 2330, 4604, 5145 
135d, 5399 
135(131-4), 3610 
135-6, 8228 
135.1, 3612 
135.4, 4987 
135.5, 7143 
136, 2189, 4615 
136-7, 8223 
136-40, 7246 
136.15(134-6), 1210 
136.3, 313 
136.57, 7199 
136.8, 7285 
137, 3725, 4939, 7615 
137-7.5, 5134 
137-9, 3047 
137-40, 5640 
137.2, 6301F 
137.5, 8225 
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137.9, 3539M 

138, 3469, 3937, 6534, 
8224 

138, ca., 492 

138.5, 8925 

138.5—39754, 3004 

138.6755(140—2), 492 

138.8, 8908 

139, 4463, 4975 

13974, 6525 

139-40, 3056, 3267 

139.4—40.4735, 4602 

139.9, 1773M 

140, 187, 496, 6547, 
6583, 7225 

14077, 5130 

140d, 5412 

140-0.4(136-9), 4601 

140-0.57, 3004 

140-1720, 132 

140-2, 6549, 6588 

140-5, 3707, 4038 

140—5°, S8869U 

140-50, 4672 

140.8, 7127 

141, 4607, 5580U, 8826 

141d, 915 

141-2, 7369 

141-3751, S7090F 

141.1, 7277 

141.6(140), 7092 

141.9, 385 

142, 2178, 4641M, 6327 

142-3, 6255 

142.5, 2991 

142.5(138-40), 99 

142.67, 8357 

143, 1220, 2221, 2235, 
3621, 5382, 7021, 
7597 

143%, S3393M 

143-415, S8600Q 

143-5, 28251 

143-5, 4450M 

143.1, 6963 

143.5, 6962 

144, 4492, 4611, 7452, 
7614, 8892 

144d, 7258 

144-57, 4128 

144-6, 2268, 4141, 8302 

144.2, 125 

144.4, 8193 

144.8, 5287 

145, 3606, 6997, 
$3881M 

145-6, 385K 

145-7, 3041, 4651R 

145.4, 7280 

145.5-6.5, 7598 

145.9(143-5), 6331 

146, 3576, 3607, 6542, 
7302, 7991, 8798 

1467, 1962 

146d, 207 

146.3, 3549 

147-8, 6537, 7470 

147-50, 320 

147.5(152-4), 6544 
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148, 2024, 4938, 4941, 
6535, 7596 

148(144), 206 

1488, S285Q 

1484, 7469 

148737(145—7), 89 

148-56, 4603 

148.2, 4608 

148.5, 4490 

148.7, 4983 

148.8, 7474 

149, 6238T, 7095 

149d, 5756 

149-9.571, 4083 

149-50, 7190 

149-5078, 4590 

149-51, 2279, S6560M 

149-51 (152-3), 8196 

149.5, 1981, 2082, 2355 

149.5-50.5, 8216 

149.5-50.57, 3723 

149.8, 3746 

149.9, 6195 

150, 1326, 4489, 
S4996F 

150d, 4258, 5411 

150-1, 2825dl, $5707 M 

150-60, 3051 

(150-60), 3613 

150.3, 3601 

150.7, 5124 

150.72, 6178 

151-2, 2037 

151-27, 4142 

151-4, 2825d 

151.2, 4349 

151.6, 1137 

151.7-2.74, 4097 

151.8—2.8, 6537 

152, 2096, 7245 

1527, 2205 

152-3, 2925, 3282 

152-3", 7175 

152-47, 4088 


152.6(155), 7022 

152.778, 5137 

153, 2374, 7246C, 7893, 
7896 

153-4, 3808 

153-4’, S1725M 

(153-7), 1276 

153.6, 4026 

153.7-4.1, 6536 

153.8, 179 

154, 7901 

154(150-2), 5286 

154(158-61), 6991 

154.4, 4978 

154.7, 3000 

155, 715, 3435, 4145, 
4494, 4513, 4980, 
5144, 5176, 5492, 
5580K 

155-6, 1132, 3774 

155-60, 4241 

155.4, 4484 

155.5, 550, 5009 
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155.9, 5151 

156, 547, 1949, 4040, 
4559, 4633, 8660 

156-8, 7139 

156.2, 3613 

156.5, 3926 

156 7(155), 3023 

156.8, 2677 

156.9, 2231 

15775, S3680J 

157-83 2101 

157.1(159), 5381 

157.2, 4593 

158, 2821, 70391, 7436 

158 (155-6), 3964 

158(161.3), 3932 

(158-9), 7127 

158-9d, S7495G 

158-60, 23021, S3578M. 

158-635, S555M 

158.2, 136 

158.3, 4503 

159, 120, ee 6328, 
7483, 8353 

159(156), 1732 

15977, 3623 

159-60, 2301 

159-60°8, 4497M 

159-61, 3202 

159-617, 6550 

159-61d (160-5), 7298 

159-79, 2230 

159.45, 1276 

159.5, 4460, 7975 

159.5(159-63), 5129 

159.66, 6252 

160, 2297, 4242, 4347, 
5713, 6887, S4070M 

1607, 6204 

160d, 5446, 6314, 8740 

160-2, 2302d, 7176 

160-2°, S8146M 

160-3, 8242 

160-80, 3459 

160-$0, 5285 

160.2, 7284 

160.4, 4481 

160.5, 4605 

160.5-1.5, 1245 

161, 7039dl, 8186 

161.5, 3017, 4487 

161.5-4.5, 3602 

161.7, 4121 

162, 3539, 4482, 5133, 
7005, 8354, 8355, 
8385, 8387 

162d, 2953, 4268 

162-375, 7304 

162-4750, 4599 

(162-5), 7405 

162.4, 2083 

162.5(158-9), 8386 

163, 2129, 2372, 3025, 
3608, 3791, 5580, 
5580D, 8199 

163-4, 3866 

163-5, 2990 

163.3, 6350 

163.4, 2347, 2375 
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163.5, 4483, 4491 

163.577, 2220 

163.5—4.5, 5383 

163.8, 7046 

164, 3039, 5002 

164d, 4990 

164-5, 5142 

164-5, 2211 

164-6, 4504, 6555, 7279 

164.6, 5552 

165, 149M, 1539, 2196, 
2836, 7173M, 7810 

1657, 7592 

165d, 7613 

165(169), 7593 

165-6, 2111 

165—8, 62338 

165.3, 7475 

165.5, 3923 

165.6, 5028 

186, 3802, 5316, 7476 

166d, 6855 

166-8, 6332, S5286M 

166.4, 2224 

166.5, 2830 

166.5(165), 3020 

166.6, 3724 

167, 2674, 5128, 5810, 
7093, 8800 

167-98, 4600 

167-971, 3615 

167-70°, S4532M 

167.5, 8804 

168, 178, 2353, 5520, 
6275, 6554 

168 (165-6), 4493 

168-9, 2822 

168-79, 3094M 

168.2, 2574 

168.5, 5147 

168.7, 1148 

168.8, 4982 

169, 3027 

169(168), 3026 

169-70d, 8014 

169-70(164-7), 5513 

169-70(173), 7467 

Jee pepe as 

169.2, 

169. 3166), 7318 

168.5, 6804 

169.5739, $3117M 

169.8, 7405 

170, 102, 193, 2274, 
2419, 3211M, 5572, 
8220 

170d, 6145 

170166"), 7468 

170-1, 3792 

170. gis, S3117N 

170.6, 3603 

1717, 4134 

(171), 7592 

171-2, 7404 

(171-6), 3018 

171.2, 6606 

171.3, 3766 

171.4, 1243 

171.5-3.5, 6238M. 
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171.9d, 5025 
172, 1175, 2817, 28238 
3117, 4606, 6655 
172-3, 4973, S5300F 
(172-3), 3767 
172-47, 3024, 4485 
172.1(174-6), 3440 
172.2, 3598 
172.5-3.0, 4937 


172.8, 6986 

173, 4263, 5237, 6251, 
81348 

173-4, 3021, 4609 

173-47, 3022 

1734.5, 3022 

173.4, 1176, 2735, 7202 

173.5, 1147, 6274 

173.7, 6352 

174, 440, 1976, 2257, 
3099, 3665, 4298, 
4498, 7191 

174(169), 1437 

174-5, 6299, S207C 

174-578, 3021 

174-6, 8195 

175, 124, 637K, 2612, 
4617, 6605, 7342 

175(175-8), 3068 

175(176-7), 1273 

175—6(173-4.5) 
$7319T 

175-7754, 4135 

175-85d, 1325 

175.6, 6716 

175.7, 3069 

175.8, 7017M 

176, 2416, 3070, 4151, 
4478 

176(178-80), 5355 

176-7, 2734, 8412 

176-8, 5219 

176-81d, 389 

176.2(174-5), 4476 

176.5, 4419, 4862 

176.5(173-4), 3768 

176.7, 4025, 5143 

177, 2063, 2398, 3018, 
5356, 7150, 8090, 
87 


66 

177 (175.4). 3226 

177-8, 4006 

177-8", 4140 

177.2, 3755, 3767 

177.5, 3583 

178, 2081M, 3668, 
6272, 6459, 6492, 
7484 

178-80, 2282, 8366M 

178.5(179), 6271 

178.8, 4459 

179, 1767, 2815, 3513, 
5459, 6372 

179-81, S7234J 

179d, 2243 

179.5, 1037, 2980, 4486 

179.6, 6286 

180, 192, 2395, 4315, 
4570, 7178H, 7192, 
8134a, 8690 
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180d, 5747 
180(181-3), 1146 
180-3, 1174 
180.1, 3739 
181, 5423, 8304 
181-2, 1182, 7590, 8411 
(181-3), 124 
181.3, 4147M 
181.75, 8341 
182, 4311, 5132, 6667, 
7178, 8230 
182(186-9), 2195 
182-3, 1183 
182-4, 3734 
182-4(181), 3065 
182—4d, 5300 
182.4, 4866 
182.5, 4994 
183, 6543 
183-4, 8413 
(183-4), 8905 
183-7, 6524 
183.2, 1223 
183.5, 4596 
183.7, 8342 
184, 5, 2060, 6992 
>184d, 786 
184.0—4.5, 1181 
184-5, 8343 
184-5", 4084 
184-6, 1631 


184. 5-5. 578, 8188 

184.6, 6250, 8489 

(184.8), 2230 

185, 564, 1758, 2222, 
3664, 7378, 8139, 
8556, 8919, 8936 

1850-%, $2329Q 

185-6, 3516, 8918 

185-90, 1805 

185.2(184.5), 2979 

185.4, 6347 

185.5, epee 

185.6, 879 

186, 2067, ‘5029, 7301 

(186), 2422 

186(190.5), 4293 

186-7 (181-2), 6192 

186-8d, 5347 

186.1, 637M, $3445D 

186.8, 198 

187, 2245, 3281, 4126, 
6520, 8795 

187-902, S2329M 

187.1, 3669 

187.4, 1761 

187.5, 8506M 

187.6, 637P 

188, 1946, 3438, 3672, 
5764, 6440, 7449 

1887, 6219B 

188.4, 3552 

188.6, 1233 

189, 123, 2910, 6585, 
7147, 8905 

189-907, 3680 
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189-91, 1124, 2246, 
5540 

189.3(191-3), 1252 

189.5d, 2586 

189.9, 3741 

190, 545, 2949, 2968, 
3619M, 6191, 7461 

190(185-8), 3264 

190(195-—7), 2247 

190-2, 1212, 4488 

190.3, 2571 

190.5, 3773 

190.7, 1635 

> 6249, 7485 

191-3, 5784 

191.5, 97, 2866, 3108, 
8615 

191.5—2.5758, 2422 

192, 2055, 3655, 3740, 
4066, 5830, 8047, 
8812 

192-3, 6187 

192-314, S8091F 

192-3d, 5011 

192-4, 4585 

192.5—3.5, 621 

192.8, 8023 

192.9, 2384 

193, 4434, 5762 

193-4, 6185 

193-5, 3407, 3965 

193.2, 3239 

193.4, 5125 

193.5, 8819 

193.5-57, 8194 

193.8, 3627 

194, 134, 135, 500, 
5146, 6188, 8330 

194(198-9), 1241 

et 6705, 8438, 


598 
(194-5), 2391 
194-5, 6186 
194-6, 2327, 6190 
194-674, 4139 
194.3, 2877 
194.5, 3272 
194.5-6. vie 4079 
194.6, 5847 
195, 2893, 3436, 3790, 
6265 
1957%, 4147G 
195d, 1478, 6384, 6453 
195(198), 6646 
195-6, 2816, 8820 
(195-8), 2379 
195-67, 4137 
195-6d, 4612 
195-200, 728, 2884 
195.5, 6668, 8327 
195.55, 2392 
195.7, 655 
195.84(197), 4426 
1196, 1134, 4578, 6521, 
8911 
(196), 5407 
196.3, 1135, 5409 
196.5, 7822 
196.5%, 5445 
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196.7, 2577 

197, 3554, 5036, 7898, 
8194 

197 (1947), 1724 

197-8, 1213, 8350 

197-9, 4008, 4853 

197.2(198-200), 4290 

197.5, 177 

198, 1766, 2260, 3753, 
4032, 5821, 8247 

198-9, 8351 

198-200, 4989, 8369 

198-202, 5326 

198.3, 5357 

(198.3), 6185 

198.5, 6875, 8300 

198.9, 5422 

199, 6273, 7035, 7994, 
7995, 8895 

199(195.5), 8328 

199.3, 4597 

199.6, 1461 

199.84, 8485 

200, 131, 194, 381, 
752, 1041, 1570, 
1959, 2400, 3373, 
3604M, 5569, 8284, 
8878, 8927 

200d, 851 

>200d, 2377 

200-1, 8349 

200-4, 3038 

200-10d, 1136 

200.15, 1223K 

200.3, 8507 

201, 637, 1719 

(201-3), 8014 

201.4, 5458 

201.5, 8417M 

201.9, 3237 

202, 296, 5407, 7194, 
8928 


202-3, 2058 

202-3, 3164 

202-3(201.5), 6248 

202-57, 1218 

202.1, 1122 

202.2, 6198 

202.3, 267 

202.5, 2886 

202.8, 2878 

203, 1151, 8164, 8910 

2037, 7664 

203788, 7154 

203-4, 2248 

203-5, 2438 

203 (205), S522M 

203.3, 3243, 8497 

(203.3754), 4598 

203.4, 4019 

203.5, 7297 

203.7, 8796 

203.95, 4465 

204, 2057, 2309, 5051, 
6772, 7053, 7303, 
7462, 8329, 8395, 
8518 

(204), 1049 

20475, 730 
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(204-5), 4578 

204.1, 3775 

204.3, 2352 

204.72, 635 

205, 38, 1751, 3346, 
4383, 5401 

(205), 633 

205d, 197 

205(202), 2350 

205-6, 2797, 7664 

205-7, 5536 

205-710-15, S312T 

205-8, 2796, 3656 

205.2, 1738, 2391 

205.275, 5349 

205.3, 1223M 

205.5, 5871 

206, 130, 143, 2056, 
2262, 5796, 8488, 
8501 

20677, 3225 

206-7, 2397, 8240, 
8817, 8850 

206-8, 1730, 8514 

207, 3115, 4582, 5532, 
8246, 8490 

2077, 2567 

207 (203.575), 1774R 

207.1, 3240M 

207.2, 5890 

207.4, 1960 

207.5, 6873 

207.7, 5005 

208, 119, 2382, 2867, 
6659, 7459 

208748, 1048 

208d, 3929 

208-9, 2332 

208-10, 8313 

208.2, 8034 

208.5, 1300 

208.8, 600 


209-11, 4944 

209-13, 1211 

209.2, 8814 

209.6, 2364 

210, 4898, 6266, 6733 

2107, 1955 

210d, 3541 

210-1, 3112, 8513 

210-5, 4436M, 8765 

210.3, 3682 

210.4, 3777 

210.5-1.0, 8218 

210.6, 3776 

210.7d, 4003 

210.9, 1256 

211, 2280, 3113, 3114, 
4147P, 4306, 4598, 
8394 

211, 6734 

21178, 5457 

2lid, 3151 

211-4, 3657 

211-5, 5455 

211-6d, 195 

211.5, 8396, 8943, 8944 
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211.577, 5870M 
211.5(216.5), 2365 
211.8, 6517 
212, 1953, 2913, 4956, 
4991, 5860, 5870K. 
6660, 8815, 8945 
(212), 7184 
212.015, S6457V 
212-3764, 4136 
212-7d, 2242 
212.5, 8500 
212.6, 1196, 1454 
213, 1299, 6183, 7271, 
8442 
213d, 7148 
213-4, 1049, 2787 
213-5, 3398, 7224 
213.5, 5264 
213.5756, 90 
214, 1050, 6450, 6717, 
8416, 8519, 8569, 
8894 
21472, 6760 
214d, 7152 
(214d), 1770 
214-5, 633, 1244, 6351 
214-59, S2698M 
214.5, 3390, 3658 
214.5(217.25), 6783 
214.8, 1223H 
215, 720, 771, 3479, 
5408, 5529, 8822 
215-6, 632 
215-7, 8061 
215-20d, 7721 
(215-20d), 7194 
215.35, 6452 
215.5, 616 
215.8, 8909 
216, 2214, 3925, 8958 
(216), 4944 
216d, 2431 
216-8, 2441 
216.5, 634 
216.5-7.7, 1195 
216.7, 7205 
216.9, 8960 
217, 2534, 2535, 4631, 
4997, 6344, 6718, 
6756, 8460, 8520, 
8959 


217-87, 576 

217.7, 7580, 8022, 
8893 

217.9, 5833 

218, 1302, 1303, 2435, 
3238, 4065, 7327, 
8942 

(218), 712 

21871, 6838 

218-9, 1172, 1723 

218-20, 3142 

218-22, 7023 

218.5, 1459, 5136 

219, 1298, 6761, 7184 

219d, 7177, 7993(1) 

219(223.3), 2533 

219-20, 6735 

219-21, 6645 
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219.2, 7023R 

219.5, 8947 

219.5(217), 1171 

219.8, 8135 

220, 888, 1075, 2363, 
2396, 4007, 4122, 
4977, 5358, 5469, 
5551, 6441, 6799, 
7138, 8316, 8467, 
S6660C 

220, ca., 5568 

220d, 2394, 7011 

220-1, 2614 

220-174, 3663 

220-—40d, 7306 

220.5, 3125 

220.7, 8926 

221, 5461, 8208, 8962 

221735, 4683 

221 (224), 1170 

221-3, 719, 6270 

221.3, 8441 

221.8, 2864 

222, 31, 295, 682, 
2799, 7471 

222d, 1770 

222(220), 2613 

222-8, 5429 

222-4, 680 

222-5, 8308 

Re2-2 2301, 7273 

222.3, 8402 

223, 1640, 3684, 5442 

223-4, 1215, 1956 

223-4 (225-6), 1954 

223-5, 2361 

223-6, 6796 

223.3, 7836 

223.5, 3146, 3437 

223.8, 8957 

224, 2337, 4737, 6451,- 
6491, 7424 

224-5, 5438 

224-5745, 6122M 

224-6, 681 

224.2, 6329 

224.5, 2336 

224.6, 6881 

225, 667, 712, 2610, 
2932, 3751, 5159, 
5400, 5454, 8235, 
8921, 8946 

225d, 661, 4864 

225-7, 647M 

225-32, S4882M 

225.4(228-9), 4430 

225.5, 5797 

225.6, 34 

226, 2819, 4099, 4304, 
4433, 6198, 7733, 
8465, 8961 

226-7, 1158 

226.4, 8452 

(226.6), 6799 

227, 4632 

(227), 4432 

227-8738, 279M 

227-8744, 4103 

227-8(224), 7014 
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227.5, 4722, 6449 

228, 6800, 8459 

228d, 7924 

228(226), 4431 

228-97, 8799 

228.3, 5424 

228.7, 2570 

229, 593, 4173, 6349 

2297, 6548 

929d, 2137 

229(224-9)d, 2788 

229.2, 3635, 6650, 
7193M 

229.37, 6773 

229.5, 3686 

229.8, 601 

230, 1263, 1450, 1740, 
2059, 4583, 5154, 
8295, S4649P 

230(227-8; 225), 2616 

230-2, 5142M, 7558 

230-40, 4225 

230-50, 5038 

230.2, 2102 

931, 602, 3107, 7908, 
8403 

231-4, 6708 

931.2, 1464, 3235 

232, 133, 280, 1715, 
8198, 8292 

232.3, 2270, 2379 

232.5, 8773 

232.6755, 6801 

232.7, 8593 

233, 2609, 3005, 5550, 
8683 

233-4, 6737, 6742 

233-5, 3073 

233.5, 8288 

234, 6688, 8522, 8582, 
$1818M 

234(231.5), 7832 

234-5, 1179, 7419 

234-7, 6711 

234.5, 7815 

234.6, 3 

235, 3103, 2923, 5436, 
7409, S7190M 

23572, 647H 

235707, 41478 

235d, 928, 8020 

235-6, 1161 

235-67, 2086 

235-7, 1639 

235-40, 5437 

235.3, 563 

(235.5), 8459 

235.6(237.4), 7185 

236, 1769 

236-7, 1760M, 2903 

(236-7), 2344 

236-8, 6715 

236.5, 1173M, 6706, 


7403 
237, 1458, 2658, 4214, 
4715, 5139 
237 (242-5), 8613 
237.5, 2381, 3003 
237.7, 7657 
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(Continued) 
237.9, 2605 


238, 1705, 2430, 3801, 


5767M, 6707, 8404, 
8759 

238-9, 6729 

(238-41), 629 

239, 5138, S293Y 

239-40, 49 

239-4151, 412 

239-44, 4226 

239.4, 6519 

239.5, 7023H, 8827 

239.9, 8938 

240, 293, 714, 1061, 
2223, 2359, 4296, 
4716, 5427, 7843, 
8421, 8510 

240d, 994, 7819 

240 (240-5), 7528 

940-2, 5452 

240-3, 5877 

240-3d, 8473 

240-4d, 4738 

240-5, 2621 

240-50, 8930 

240-50d, 6658 

240.57, 6714 

240.9, 598, 599 


241, 1311, 2607, 7539, 


8897 
7A41(235), 1311 
PA1-2, 1217 
7A1-3d, 2367 
741.6, 4436 
PAX, 1162, 4955, 5415 
?A2-3, 1216, 5119 
742-5, 5449 
P742-5'41d., 4174 
742.55 5010 
742.9, 68839 


743, 1065, 3033, 5114, 


5126, 6777, 7422, 
7630 


743-5, 7761 
743.4, 6346 
243.7, 2344 
244, 2305, 4863, 8922 


244-7, 231 
744.3, Abe 
744.5, 680 


PAA. 3245-50), 3231 

245, 572, 610, 3236, 
4720, 5878, 7608, 
8906, 8929, S293X 

(745), 714 

745, ca., 3136 

7454, S6858M 

245d, 176 


245.7, 1160 


246, 1180, 1281, 1282, 


3748, 5348, 7420, 
8151 
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246-7, 6757, 7622 

246-7, 1390 

246-8, 2917 

946-8747, 3624 

246-507), 6713 

247, 281, 701, 6758, 
8209, 8672 

(247), 7670 

247-975, 6712 

247.3, 6129 

247.3-8.3751, 7683 

248, 3933, 6651, 8117 

948-9, 8851 

248-50, 1748, 6695 

248-52, 5119 


249, 1449, 4767 

249-54d, 2310 

749.8, 8497M 

250, 1284, 23041, 4581, 
4931, 7679 

>250, 264, 4012 

250d, 734, 4124, 5548 

(250--2)5 5842 

(250-3), 4231 

250-6d, 5441 

250.3, 1453 

(250.8), 7608, 8906 

251, 594, 611, 713, 
1206, 2737, 5870, 
7692 

251d, 4522 

251-27, 3617 

251.57, 1140 

252, 609, 1745, 2975, 
4667, 7463, '$5078T, 
$7367M 

25274, 1139 

252d, 271 

252 (256-8), 6836 

252-3, 3948 

252-5", 6933 

252.5, 7682, 8144, 
8154M 

253, 5414, 6807 

253-5d, 466 

253.577, 6736 

254, 1280, 1283, 4881, 
6448, 8466 

254-5, 1849, 2657 

254-6, 3211 

254.2, 6652 

254.5, 647 

254.7 (2537), 73 

255, 2304d, 2349, 3395, 
4927, 5039, 5297, 
5558, 5799, 6771, 
7681, 8534, 3913) 

2557, 7662 

255766, 8588 

255d, 3451 

255-6, 8912 

255.5, 275, 1312, 6254 

256, 707, 781, 1143, 
3600, 4851, 5378 

256d, 8028 

256.5, 1142 

257, 6805 
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25774, 1138 

257.5, 2778, 2782, 
8507M 

258, 294, 724, 3443, 
5199, 8907 

(258), 3760, 6842 

25878, 1923 

258d, 5869 

258(262.7), 6743 

258-63, 5332 

258.8, 732 

259, 1544, 4250, 4475, 
6853, 7835, 8130 

259d, 7647 

259-60, 685, 8238 

(259-61), 7672 

259.1, 3400 

259.2, 8440 

259.5, 6848 

260, 308, 613, 725, 774, 
1885, 1919, 2433, 
4509, 6850, 7970, 
8563 

26079, 7698 

260d, 1013, 2249, 5074, 
8250 

(260d), 670 

260-2, 229 

260-5, 4389 

260-70, 7264M 

261, 1141, 7670, 8044 

261", 7663 

261-2, 227, 673, 6846 

261-2(264.7), 5635 

261.9(259.6), 2745 

262, 1457, 6694, 6847 

262-3, 2623 

262-4, 8852 

262.4, 692 

262.8, 608 

263, 4805, 5842, 7040, 
8451, 8587, 8727 

265.2, 8149 

264, 597, 7671, 7770 

(264), 8588 

264-6, 787, 5843 

264.3, 5863 

265, 1230, 4689, 5018, 
6348, 7406, 7831, 
8535 

26575, 7674 

265d, 118, 2776 

265-6, S7315M, 
S8843T 

265-8, 6746 

265-9, 3760 

265-70d, 117 

265-75, 2M 

265-81, 7767 

265.3, 5976 

265.5, 5999, 8464 

266, 8479 

266-7, 7661, 7672, 
$6214M 

(266-8), 774 

266.2, 7914 

266.8, 3747 

266.9, 7708 


(Continued) 


267, 56, 1887, 6128, 
6790, 6845, 7709, 
8046 

267d, 938, 1456 

267-70, 2894 

267.5, 5045 

268, 3215, 6661, 8952 

268 (270-5), 5163 

268-70, 2335, 6842 

269, 706, 5313, 7675 

(269), 1577 

270, 596, 691, 1924, 
2322, 3132, 6619, 
7488, 8730 

<270, 3238M 

270d, 2323, 2651, 7825, 
8303 

(270d), 668, 669 

270-1, 6993 

270.4, 7489 

270.5, 6457 

271, 2744, 4014 

(271), 608 

272, 612, 1923 

272(26886), 3518 

272.3, 4883 

273, 1595, 7453, 7834 

273-4, 1858 

273-474, 3439 

273-6, 1926 

273.7, 8923 

274, 1883, 3761, 8539 

(274), 725 

274d, 2311, 5070 

274.5, 6048, 8954 

275, 1577, 4411, 6791, 
6950(2), 7490, 8458 

(275), 6661 

275747, 5666 

275-7, 2693 

275.5, 5565 

275.7, 8592 

275.8, 8154T 

276, 1296, 1878, 5094, 
6000 

(276), 7661 

27672, 7465 

276-9, 7759 

276-80, 6739 

276.4, 3732 

276.5(281.4), 7740 

276.8, 6056 

277, 723, 1260, 1261, 
1886, 3832 

277-80, 7757 

277.5, 2 

278, 675, 1297, 1728 

278.5, 6070 

279, 1580 

279d, 6785 

(279-80), 5667 

279.8, 4766 

280, 705, 1235, 1499, 
4231, 4765, 8094M, 
8098, 8100, 8537 

(280), 5955 

280d, 3936 

(280-1), 6138 

280-5, 4539 


1191 


280-90, 8606 

281, 6950(1), 7514 

281-2, 5841 

281.1, 5840 

282, 3733, 5850, 6910, 
8095 

(282), 1860 

282-3, 5046 

282-6, 8009 

283, 312, 6663, 8846 

283.8, 8167 

284, 1809, 6662 

284-5, 1859 

284.11, 668 

284.5, 6933, 7228 

284.8, 1191 

285, 623, 1192, 2388, 
5085, 5238, 5858, 
7694, 8538, 8838 

285d, 166, 5977 

285-6, 5667 

285-7, 7696 

285.2, 3771 

286, 669, 3599, 5024, 
5855 

(286), 5978 

2867, 7466 

286d, 2741 

286-7, 1190 

286-7713, 1925 

286-907, 6138 

286.2, 4791 

287d, 2794 

2877, 5852 

287(282-4), 6840 

287.4, 4222 

287.5, 4528 

(287.5), 1924 

288, 1447, 2767, 3186, 
5955, 8045 

288d, 2996, 6001 

288-90, 617, 1637 

288.1, 1236 

289, S2193M 

289-90, 6316 

289-92d, 4269 

290, 272, 749, 1079, 
1234, 4064, 4228, 
6936, 8226, 8287 

290737, 7673 

290d, 1781, 4769 

290(285), 6047 

(290-1), 2855 

291, 952 

291755, 5851 

(291), 1201 

291d, 8420 

291-2, S5844M 

291-2727, 8099 

291.2, 8153 

291.27, 1860 

291.5, 690 

291.6, 5829 

291.8, 6295 

293, 5073, 6050, 688> 
8837 


(293d), 7545 
293-5, 6944 
293.4, 3329 
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294, 867 

294.5, 1130 

294.85, 5978 

295, 273, 4435, 5031, 
5817 

(295), 1926 

295(298), 3982 

295-8, 1773 

295-300, S312M 

296, 208M, 307, 6859 

296d, 1313 

296-8, 1856, 5434 

296.1, 6909 

296.5, 6020 

297, 3326 

297.4, 958 

298, 1226, 1579 

(298), 6064 

~98-9, 3769 

298.5, 1441 

299, 1895 

299777, 1202 

300, 209M, 338, 590, 
592, 688, 2740, 3197, 
5941 

>300, 32, 1697, 1699, 
4757, 5948, 6792, 
8079 

300, ca., 923 

300d, 1081, 1744, 3052, 
7076, 8378 

>300d, 3199, 7701 

301, 1519, 6043 

(301745), 1447 

301.72, 2855 

302, 3317, 8889 

302d, 2131, 8419 

302.877, 1201 

303, 309, 4441, 8102 

303-5, 84 

304, 5883 

304d, 4213 

304.8, 1908 

305, 52, 741, 1879, 
5874, 6021, 6049, 
6062 

305d, 3584, 8491 

(305-7), 6063 

306, 1650, 1762 

>306d, 5539 

306(302), 2573 

306-7, 1764 

306.1, 6059 

306.35, 669 

307, 311, 7977 

307.6, 6460M 

308, 6793, 7876 

(308), 6703 

308-10, 5875 

308-1078, 6064 

308.5, 4445 

309, 7545 


(Continued) 


310, 1857, 5608 

310d, 6789, 6831 

310-1, 2098 

310-5d, 2854 

310-12, S1687M 

310-20, 4260 

312, 6702 

312-4, 3671 

(313), 741 

313.4, 3378 

314, 1462 

315, 1092, 1153, 1155, 
4253, 8874 

315d, 1157 

3157d, 1448 

315-6, 6063 

315-9, 1864 

316, 5271 

316.5, 5272 

(316-7), 1452 

317, 1091, 6224 

317, ca., 6055 

317-972d, 3749 

317.4, 3383 

319773, 1200 

320, 499, 1888, 3379, 
6377 


>320, 2966 

320, ca., 5801 

320d, 748, 1882 

320-2, 6703 

322, 3140 

322.5, 2648M 

323-4, 1452 

323-6d, 3750 

324.1, 8141 

325, 5885, 8483 

325d, 211 

32574, 7928 

326, 1225, 1848, 8180, 
8236 

326.5, 5273 

328, 882 

329, 1278 

330, 3218, 6169, 6698 

330-1, 2556a 

330.5, 3380, 7203 


335.9, 4448M. 

336, 1398 

3377, 6946 

338-40, 3667, 7102 

339-56d, 6402 

340, 1399, 1660, 1890, 
6697, 6908 

340.2, 6613 

341.5, 3987 

342, 1844 

34272, 2800 
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343-4, 1589 

343-5, 4087 

344, 1630, 2647 

345, 2879, 5886 

346, 371 

346-8d, 1420 

348, 2655 

348-9751, 3560 

350, 5659, 5660 

>350, 6172, 7516 

350d, 6640 

351, 1696, 1698, 8886. 

353-4d, 8176 

354, 6849 

3547, 5638 

354-5, 735 

354.8, 2444 

355d, 1588 

355-60, 1863 

359.2, 5697 

360, 1628 1706, 2414, 
5639, 6015, 6627, 
7704, 7944 

>360, 755, 962, 1430, 
1648, 2540, 6103, 
6638, 6892, 6892M, 
7458, S1719M 

360, ca., 1836 

360d, 951, 2691 

>360d, 1656, 2445 

363, 1203, 1899, 7689 

365, 8658 

371d, 6826 

377.8, 6860 

379-81, 794 

380, 5497 

380-90, 8567 

383, 3551, 7943 

385, 5256 

394, 7785 

39874, 5267 


400, 4170 

400, ca., 8019H 
>400, 1910, 4179 
400-5, 6071 
401.7, 1411 
404, 376 

410d, 8543 
417, 756 
419-28d, 6941 
>420, 8307 
425, 3865 

430, 442 

431, 5676 

446, 6025 

448, 2711 

452, 1839 

459, 3978 
462d, 791 

471, 3290 

520, 6960 


PHYSICAL CONSTANTS OF 


INDUSTRIAL ORGANIC COMPOUNDS 


The following table is intended to provide information concerning the char- 


acteristics and properties of commercially available organic compounds, 


The 


material presented has been compiled from information furnished by the manu- 
facturers whose courtesy is gratefully acknowledged. Where the same compound 
has been reported by two or more manufacturers separate entries have been made. 





























Sources of Information 








ABBREVIATIONS 
a acter ert ote acid Gi: ..| grams ppnt.... precipitant 
absorb....... absorbent gen .| general BLeDaveer preparatory, 
accel. ..| accelerator gran .| granules, preparation 
acet. .. | acetone granular press.... | pressure 
agt. .| agent gr .| green pung.... pungent 
aE Oy ets <i: alcohol [ee ee hot, high purit. oo purification 
alk . ..| alkali DY Benes eae hygroscopic pyre pyridene 
amm.. ...| ammoniacal RAD tars 2 _..| insoluble quant .| quantities 
approx .| approximately imm. .| Immiscible redsh.... reddish 
Chin ge) coreg artificial indust...... industrial TOD eeeeae rubbing 
astring....... astringent init. _| initial Sete soluble 
boil. . .| boiling inter® ¢ jeocac intermediate Secberteen secondary 
rs deeeses- brown lab epee laboratory BL haenenc slight, 
YL) ee ree benzene lacg es ue lacquer slightly 
CP: cold Lic eels ts liquid Ell enon solid 
cae .| about TDR RS see light soft..... softener, 
cellars. -.- cellulose lure .| lubricating softening 
char. characteristic lust? 8yon ase: lustrous solvent 
Chemieyae ssc: chemical fin pees Bava most suffocating 
cl... .| clear MAteeA s5a5. material synthesis 
CO) Ree lee: colorless meth....... methyl synthetic 
COM) we: .| Common mga Ryle pee manufacture technical 
comp .| compound, LU ps san minimum .| tertiary 
compartment. misc .| miscible tetragonal 
cone. .| concentrated i mixture thickening 
Ce Oe iec ons crystals .| Moistening transparent 
dh Side far. a decomposes monoclinic trigonal 
deliq. .| deliquescent needles typical 
Genivos eee derivative nitrocellulose very 
disp ....| dispersible non residual vegetable 
Gist’ dca. distilled non volatile viscous 
dk... .| dark .| Organic volume 
60 eee eee ethyl pale water 
ether ether penetrating white 
ethyleellu. . . .| ethylcellulose permanent weight 
MOXUT Es: c Pertare extractant, .| petroleurn yellow 
extracting, pharmaceutical above 
extraction photographic below 
hig Ape meree We finger pink soluble in 
Lt ee .| faint plates all 
bil Be a ctriend flakes pleasant proportions 
Alam eenerenaie flammable .| powder 


An. Ansul Chemical Co. PSP} Phillips Petroleum Co. 

At. Atlas Powder Co. Q.0. Quaker Oats Company 

C.& C. Carbide & Carbon Chemicals Corp. §.C.L. Shawinigan Chemicals, Ltd. 

CS. Commercial Solvents Corp. 8.C. Shell Chemical Co. 

OE, Corn Products Refining Co. §.D. Shell Development Co. 

D. Dow Chemical Co. Sh. Sharples Chemicals, Inc. 

G. Glyco Products Co., Inc. S.P. Solvay Process Company 

N. Niacet Chemicals Corp. St. Standard Oil Development Co. 
Pa, Pennsylvania Coal Products Co. U.S.I, U.S. Industrial Chemicals Co., Inc. 
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co) a a od 


10 
11 
12 
13 


14 





16 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
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ee 








Trade name pave Formula ens 
Acet-para-toluide.._..| p-acetotoluide....... CHsCONHCsHsCHs.........-. 149.19 
Acetaldol.......++-+- hydroxybutyraldehyde. ...| CHsCH(OH)CH2CHO.......... 88.10 
Acetamide, C.P...... SCELATRIDE SE cet = = alee CHICONB ee «. asics ro vere 59.07 
Acetamide, Tech .. ..| acetamide.......... ... | CHsCONHe. ................. 59.07 
Ase acid, Glacial, | acetic acid.............- CH COOB oe coer eee 60.0 
Acetic acid, Glacial, glacial acetic acid..... .. CH{COOH?.. 4. --eeeeeae | 60.05 

USE: XI, and Stand- 
ar 
Acetic anhydride.... .} acetic anhydride......... (CHsCO)2O eeckeasemarenns oe 102.09 
Acetoacetanilide ... .| acetoacetamilide..... ....| CHsCOCH2CONHCcHs........ 177.20 
Acetoacetanilid. | acetoacetanilid...........] CHsCOCH2CONHCsHs......... 177.20 
Acetoacet-ortho- acetoacet-ortho- CH3COCH2CONHC¢HACl. ..... 211.65 
chloranilid chloranilid 
Acetoacet-ortho- acetoacet-ortho- CH3:COCH2CONHCsHsCHa.... . 191.22 
toluidid toluidid 
a-Acetochloroglucose. |... .. .. {| Cradle Op Clin. a asia ss ae 366.75 
Acetone...... ...- --| dimethyl ketone..... .. CH,COCHs-¢/4. .chastispe-cee 58.08 
My % ieee res aay CH 3COCHs 27s eeecraaee ene 58.08 
" . Cae ob e CHCOCHS«. «.c2ce-pehee= ane 58.08 
a 9 ne Oe ee CH, COCHs.5. casas sees 58.08 
Acetonitrile ......... methyl cyanide... ..- | CH&SCNS .segs- osc, eee eee 41.05 
Acetonyl acetone...... acetonyl acetone... ... CH;COCH2CH2COCHs......... 114.14 
cis-Acetylene dichlor- | cis-dichloroethylene.... . CHCECHCL«.. Soscuuscau neon 96.95 
ide 
trans-Acetylene trans-dichloroethylene. ...| CHCl:CHCl................... 96.95 
dichloride . 
Adamsite, D.M. ..... diphenylamine NEi(CsHa)aAs@h. . oo ie asses 277.57 
chlorarsine 
dl-Alanine...... _| dl-a-aminopropionie acid .| CH;CHNH2COOH............. 88.09 
Alkazene 3....... .| z-triethyl benzene...... .. @cHs(C2Hs)ar.. scan. seeeee 162.27 
q Gu eeretat hexaethylbenzene. . ....| Co(C2Hs)s........-.. Pe Os eee 246.42 
o |: eS Se z-diethyl-r-diisopropyl- (C2Hs)2CsHs[CH(CHs)2}2........ 218.37 
benzene 

f 1 Des eS ee m-diisopropylbenzene. ... . CeEL[CH(CHis)ole. oj. cues. areas 162.27 

s 13. _| z-triisopropylbenzene..... CeHs[CH(CHa)s]s......--.--+4- 204.34 
a A ee ee z-tetraisopropylbenzene. ..| CeHe{CH(CHa)2]s.......-.-.--- 246.42 








i 
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———— Esra nee 
No. Physical form and color Odor ae ty Sp. gr. 
SUE era cree a. ey ae ee tf. fain ha ee ees eal eee tee | 
2 | pa. yel. vise. liq............... | aromatic, pen...... 90-98 eepeo mee 1. 10-1. 1115-6 
3) [wlietall ae Mew eet aS AER Ainone aeeeee re. .|99.5-99.9.....] 1.152 
Asia hssld eee ee os, ee ck MOUsey AME FS te eats CREE 1.152 
DI MCORMCy Here yasac scarce eee .| sharp, sour. . .| 99.8 min. aleieos 
Gilkwawitwhidtres ac. cons etn vinegars sen. Sees aNSOUS ROY ey 1.049 
7h Gal IMGs a Bec oe os eee .| pungent. ... . 96.0 1.0830 
Suey nCrysld aah Pe eases Ge | ME Pe eee 
Oukwitstinever. Bld We. oee occa verymild .t <a4 se. Seo Lee ea. 
10 | wh. fine gran. powd............ veryanild #45 45-9 98... 
11 | wh. fine gran. powd......... verymild=, .2.. @: 96: tee 
Dea TSIG aman ie, Ace Bint a ee [Nici Su cin ae fl oR Ais. 2 ecanmedie lhe Re Ree 3 Ae 
ASileolatiam: lid ..s....,.8-9e cso agreeable....... OOD TE 0.7915-. 7935 
12 Viwarwhs Fig. cians. <2 FR mild, n. res... 99-100 0.791-. 79320 
15 | Colsliqn tw. Sates Memes pleasant....... 99 by wt 0.791-.793=2 
AG lowarwhs Yid.: ..ceiaaeee O28 2: pave ea! 90, 791-. 799 
Ae heolsliqieeee gees nna cee eet: ethereal........ 98.8 min...... -782—.785 
1S | colMliquen cane. ckcne Perot e tax ‘pleasante. Foto als gee os 0.9738 
19 | col. mobile lig..................] mildly sweet..... ... .| 1.2812 
20| col. mobile liq.............. {mildly sweet... 02.2] eee deen 1.252% 
21 | lt. yelgrn. gran. sid... ....| lacrimatory........ ...| 90-95 1.6485 
PUR yf SSK Ges tec teenta MS SERRE p.|mone ees. Be yt ko ial ORE eee Rete AOE cc oe 
23) (el ACOlMlin cman ses te terrae mild char...... 5 0. 870-2 
a | MW HON Ce rcecmsers seston steht tee almostimone! RGSS. j2 226 22222 (lane. oe 
PWG 10 bee epre etn mince ae cee ep aomoaeno non 8672 
2G | eileoltiga- 3.022, Semen mild, pleas. 855° 
Da Wwelwecolsliqne.. | st Reem eae ce almost none... 8542 
CAS od 86 0 Sie trenous Otome Ty eresrerare eens Jocsseseee PR ele 8 beac eeraaay cerca C : 
eee a a ea wt oe ar | Ee eee 











See two following pages for addi- 
tional data on above compounds. 
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Melting | Boiling Distillation Flash 
No. Trade name point, °C point, °C range, °C point, °F 
1 | Acet para-toluide........ 148-150... ... 298-302...... 2985803 oo..ic <n coe eee ele 
2) PA cetaldoll a bree) sane <0 ara | $329, variable ........ 2. OY ASiee 
3| || Acetamide, '@-P.. 7.227 .% Slee 220. 3) 2152221 wc. 3o8 a5 4 | 
4 | Acetamide, tech.......... 77-79 219. 1] 210=220)5.... 2. fui | eee 
5 | Acetic acid, glacial, C.P....| 16.24. GSH OR ree oe ee 111 
6 | Acetic acid, glacial, U.S.P. | 15.6........ LISsienty: 111 
XI, and Standard 
7 | Acetic anhydride. ..... _.| —67.7.... LEQ MEMS So caller Beate wees 150 
8 | Acetoacetanilide...... S3=Rb sane eeee = Ee - 
9 | Acetoacetanilid. . .. oH! BZN See calle te ena, eclena eee ee 
10 | Acetoacet-ortho-chloranilid!)|102.5......4 || OeWe Se a.s.0| -- wa. - eee Seen een 
11 | Acetoacet-ortho-toluidide:.-7|| 104-105... ....|-Sne 2). 220..|---- =... eeee eee || eee 
12 | a-Acetochloroglucose... . . OST dhe Cecmey SAU i ere | 
TBMPAcetones eee. c+) cates OD. Liaw oat 56.1 56.1-57.1 15 
14 = -| —94.9.......] 56.1 55.0-57 0 HEE: 
15 SERA EY Sct =| —95.0. .....) 56:1 <55.8 none; <—4 
>56.6 none 
16 = —95...... BS eae 2 <55.6 none; 14 
>57.1 none 
17) Acetonitimle : .... Wess] <==40 2. SIsG Eel 78282) ess eke we eee 
18 | Acetonyl acetone.......... —5.4 ISI 185-195 185 
19 | cis-Acetylene dichloride....] <—80.......|..... ....... 58.3-5%; 39.2 
60.1-95% 
20 | trans-Acetylene dichloride. .| <<—20.......].... 2... 2... 47.9-5%; 35.6 
49 0-95% 
21 | Adamsite, D.M......-...- 1825183. 45... .\ eae d: 195). 58. See eee | eee 
22 | di-Alanine..........-. ... 270 .8=275. 8 Mina c Meike esel|! sure cee eo) s yesere clock ey] Se 
PEWS GB ote. ponoosnes Fa | | ee Aad Ae oy oe 217 .6-5%; 181.4 
219 .3-95% 
24 ss 64. cca seeaee 126. 5-1283 0G ee rece ne ese >563 
25 os 1} ee eno Oks, <i) ea ; .| 253.9-5%; 224.6 
257 .4-95% 
26 12 —GDSc:... . a ME Aes .| 205-5%; 170.6 
208 .6-95% 
27 < 13 eed. 22 = 2) ee a 235 .9-5%; 206.6 
237 .4-95% 
28 es TAS i aaa oe OREO ILO 22a) BOO ccnsreck Seater ome ecient 244.4 
= eS eee ee ee | eee 


























1196 











See two preceding pages for addi- 
tional data on above compounds. 
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14 
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17 
18 
19 
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22 
23 
24 
25 
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Solubility, ees Shipping Source of 
grams per 100 ml container information 
con al-isuethicisescnwe dee akan (Gye uD ber |. eyes ke cere tarot drumsteeee eee Pa. 
oo Weavaleiserethis; -..2<.cseraeebetne syn. rubber accel., dye inter., | cans, drums... .| N. 
perfumes, pharm., denatur- 
ant 
v.s. eth.; s. al; 97.5°°w. ..... soly., plasticizer, org. syn. ...| lined drums....| N. 
y.s. eth; s. al; 97.5%w. . ....|solv., soldering flux, plasti- | lined drums....| N. 
cizer, org. syn. 
Ss. w., al., eth... ..... ..-..-.| lab. reagent, photo. syn..... carboys, drums.| N. 
COMMeNALS CGH: oases ce ele sehne mfg. cellulose acetate; solv. | drums, tanks, N. 
oils, gums, resins; ppnt. albu- | cans 
men, casein & rubber 
s. al; CHCls, eth.; d-w......- acetylating agt..._. .| tanks, cars, C. & C. 
drums, car- 
boys, jugs 
SNS Walacd.ce of. -eieec es) Drinting-ankidyeswsseace drumsaa see ae Cx&.Cs 
sl. s.w., v.s. al., eth., CHCls, dyerinter!. see aeentan cone barrels......:.,. (ar US.L. 
alk., a., h.bz 
cath oS SE ee Erector 4 artes toe dyenn tera een ee eee ee ibarrelse eee Sale 
Scat SES ts noe Ap dye inter... 2). 724. barrels.........} U.8.1. 
Giiw:) is. cet: vali, smeth al, ste. santo eee beeeere Ss ccd nossa @2P3 
acet., "eth., CCl 
oO W.... 2 eRe A solv. acetylene, process solv. | tank cars, CeCe 
rayon, art. leather, films, | drums, cans 
plastics, solv. lacq., dopes 
CS Wide ORE eae somo Urce SOlW dS. eh oe ia os Riera tank cars, CS. 
drums, cans 
co w., al., benzol, gasoline, | solv. lacq., gums; raw mat. for | tank cars, 8.C. 
kerosene, org. liq org. syn., plastics; extr. fats | drums, tins 
o Ww. ee _| cellu. acetate solv., acetylene | tank cars, US.I. 
absorbent, dewaxing agt., | drums, cans 
mfg. acetic anhydride, 
CHCl,, indigo, etc. 
Saweralesds Darattins) ose eee syn. Vitamin Bi and pyrimi- | carboys, drums.| N 
dines extr. agt. 
COME iee pe eae se Airs solv. cellu. acetate; syn. of |drums......... C.& C. 
cyclic comp. 
coma cate bua, Cis, eth Teths |. crags Seana cre qoreercisie eens tel | wel a oy sieaene aetee Dy 
al.; iw. 
c pote bz CCl eth: meth: | pee etree eae D. 
ad We a by. wt: 15.9 acet., 2 | sickening gas............... drums). .5. Pa. 
bz., 3.4 eth,, 6.3 meth. al. 
175 Wey 3078 Wig tl aCOtig® zea fore cee barsieves emer rcibiexe ol ee Pe ape | rate pc, cesta es D. 
CCl, eth., meth. al. 
cotethraceta bzac COlasigs pert sere secs acct ica kiretke Pitetrs aint sien teeapenercie = D. 
100 g: 120 meth. al.; iw. 
ye TRA ASEM CIOS eG PA OLOEN codc Henae sue eepocucoonogn|\eacagcapaes arnt D. 
c) ne ‘CCl, bz., mip ; & fail Lan ee Han UE DOU EROe TO oc at ar pCEeem tere De 
100 g.: 44 meth, al.; 
co meth. al., eth., oc [Sy lind AU eten ec Sororhtsree icc cr | CeameamiPaeeges PG D. 
acet.; i.w. 
2 eth, CCls, bz., ae i. DEE Hee ae le RAMOS Panic es o>. eee D. 
100 g.: 43 meth. al. 
g. per 100 g: 97 bz., & she 62 iD: 


CCli, 18 acet.; i.w. 
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PHYSICAL CONSTANTS OF INDUSTRIAL 
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No. Trade name pitt eg Formula Mol, 
29 | Alkazene 16.......... z-triisopropyltoluene.... . CHsCeH2[CH(CHs)2]s....... . | 218.37 
30 t 20).aee .| m-chloroethylbenzene. ...| ClCsHsCoHs....... 140.61 
31 a PH lair p-chloroethylbenzene.. ..| ClCsHsCoHs............ 140.61 
32 3 24..........| 1-2-dichloro-z-ethyl- OIC SELON Se Ag ouonens- ..| 175.06 

benzene 
33 oY PANS Soe x-dichloro-z-ethylbenzene.| Cl2CsHsCoHs.............. 175.06 
34 MY eee z-chloro-z-diethylbenzene. | ClC6Hs(CoHs)2 . . ...... . .. | 168.66 
35 « 32..........] ethyl pentachlorobenzene | ClsCeCoHs............... . ~.| 278.41 
36 i 34..........| x-dichloro-r-diethyl- ClsCcHs (CoH; ose eee eee 203.11 
benzene 
3Y/ MY Bhs eeeesirc z-chloro-z-triethylbenzene | ClCeH2(C2Hs)3................ 196.71 
38 Me 4.0: ewes z-bromoethylbenzene.... | BrCsHiC2Hs........ ......... 185.07 
39 se AD Se eee z-dibromoethylbenzene.. | BroCsHsCeHs........ .... . 263.98 
40 is EGY Sas bse z-bromo-z-diethylbenzene. | BrOsH3(C2Hs)2.... ....... ... 213.12 
41 a UE cet .| z-bromoisopropylbenzene, | BrCsHsCH(CHs)o.............. | 199 10 
z-bromocumene 
42 S 6Opeen .| z-chloroisopropylbenzene, | ClCsHsCH(CHs)2....... ...... | 154.64 
z-chlorocumene 
43 | Allyl alcohol..........] allyl alcohol... ....... HiC@HsCHCHLOHL....:..2.. seen 58.05 
44) “ chlorides.,....::) ‘* chloride.. . i CHs@HCH: Clie aaa 76.50 
45 | 4-Aminobenzophenone | 4-aminobenzophenon» ...| CeHsCOCsHsNHb...............| 197.23 
46 | Ammonium stearate, | ammonium stearate, NHuCisH3502CisH3sO2... ......| 585.98 
anhydrous anhydrous 
47 | Amy] acetate, tech....]} amyl acetate............ CH; COOCsHi1 eee .| 130.18 
Agi “,hightest| ‘* acetate... CH{COOC Hine teen aEnee 130.18 
49 | sec.-Amyl acetate......| sec. amyl acetate... . CH3COOCsHinew. 5 se eee 130 18 
50} Amyl alcohol......... isoamyl alcohol CeHiiOH:. 2:.atrten foc0 See 88.15 
51 | pri-n-Amyl alcohol. .. .| (1-pentanol) (normal butyl | CHs(CH2)sCH2OH............. 88.15 
carbitol) i 
52 | sec.-Amyl alcohol... .. . sec.-amylialcohol.wes 1-6) Cott OH see)» eet eee 88.15 
53 baa alcohol, re- | 2 butanol,2-methyl.... ..| CHsCH2C(CHs)OHCH;.... ... 88.15 
e 
54 | Amyl phthalate.......| diamyl phthalate. || CoHa(OOOCsHs)2.0). ae) eee 306.39 
55 | Amyl propionate...... amyl propionate..........| CHsCH2COOCsHi 144.21 
56 | N-(6-phenoxyethyl)- | aniline, N-(8-phenoxy- CeHsO0(CH2z)2NHCcH.. . 213.27 
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ORGANIC COMPOUNDS (Continued) 


























No. Physical form and color Odor ne Sp. gr. 
D0likcU col. Nig ga5 Set. koran wel ged piss almostanonese: eeernee er car ce aanre 86652 

BO elaxcol, haem tact. Sees. eee et mild: Charpy tenon tog ee cee oeae 1.045 
Bolo Ngo as sree eee ns eee mild; chars) sor esa ol teeabrceubiace 1.05022 

SA iltelMeole liq celc-<; <u s2clsabiseisiseses faint charw waceer om eee eaten ere ce 1.2102 

BB in by 16s 0 eon ei ee cee oes A TONG Ee ee ee eae roe Burts etc 1.2082 

BYU os) LNG: Sean RR eo eee Chariy oe seer cc mr poeta eee esate 1.0172 
Shalivelemer te sOld pepe syne eras sea al| seis ewe Aces eee ieee te Sey ee er Preeer 1.5522 

BY} 220). JC ee a ee ARES ae ATOMALIC! Macrae nae eee ole aa eaiecacceee 1.1582 
STAM E SS. non RUE aye Terrie ay ee Peel aur ae 1.0032 

38 | col.-pa. straw liq............-.- Ghar se cc cpessataroigaecios [nese am aac 1.3392 
B0iheiteate lid, 2 insured ah tows faecal rar bretoety 1.7312 

CN 2! a, ee Ghar sat Aleta. gee | Cute tearizes 1.2592 
SACOM G ee 8700. 5 Ane Chaks ccs otaeten cas eo erieack 1.2942 
ADAMO Lee GREE ot. 33h 7 eee Charice cp dic moon tee etitemieuicne 1.0292 

43 | col. lig. (poison).........-..-.. lachrymatory, irritating. | 98 by wt...... 0.852 

44 | col.-straw. lig. (poisonous)...... char). #845 eee 97 by wt...... 0.937 

Ada peabeecrs: SIG s.5 ai. ra seaces aecimes 4 2s fq. char. s.5:. 7 ASA da s~ LI eee ace 
46 | cream-colored wax-like sld...... fa. fatty techni stent 0.889= 

RT a meicalia. Act csee Sk ha jaild a Fed actrates eae 90-93 by wt...| .868-.872=> 
ASaiweawhaliq ; sik Weel epapsace mild. Wores..c.enk. See 85-88 by wt... | .860-.864 

4g il wrawhe liu ca - Jonette mild. n. res.....242.6+- 85-88..0...... 0.862-0.866=. 
BOA wer Wi LLe Aid saistess ors me oan. Tares Mids tn cs eos os aera reer aoe 811-. 815 
Bila iiwhites SOC 20-222 1.53 anttek ides ete een. wae 0.825 

Boil ewe iswhas Lich. «Serco raeettoet a ar mild n. res.........-.. 90.2 fecal 810-. 816-5 
Soohew soabih tas, See eee ge Lol, | Geomniceniheosteaess 98 Beater, steak 0.815 

BA Wook Aid. cast eee tee dss dlgpléag? astemeet~ 99-100....... 1.022-1.026- 
Bbw deh Habeas ata 2. mild n. res.......--... O0-92:< 2 ai .869-. 8735 
56 | straw colored sld..............-+- amine-like! c/o oh soe eeu 4 etter 1.0705 








i 


See two following pages for addi- 
tional data on above compounds. 


PHYSICAL CONSTANTS OF INDUSTRIAL 
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& Melting Boiling Distillation Flash 
No. Trade name point, °C point, °C range, °C point, °F 
} 

29 | Alkazene 16,...........05 Sa ZO beciacin seh Rane eats 252.7-5%; 204.8 
255-95% 

30 a 7 | ae SI S10 srarcecmn tei ees ee 182..8-5% 149 
183 .3-95% 

31 as Qi oc savst hah ice Eat (| EN |S Sa eRte ts 181.2-5% 147.2 
183 .8-95% 

32 ul} Df eee 10 coha. iss || eR eS 224.5-5% 201.2 
225 .8-95% 

33 | 2D iia 4 st esis oT) rg & ances eee eye 220.6-5% 204.8 
223 .6-95% 

34 oe QOivk ss wus eka = 1) scale iaces) more ats te ete a eae 217.8-5% 195.8 
220.6-95% 

35 I Ooi ce ou mnetres 53 .2-53.6 BO Daier v.soe etait lctareh vores devant ees none 

36 Ye BAL on ss.cqmssana = 552s. pki ate ville ee Oe tia pis 249 .0-5% 249.8 
250.8-95% 

37 is DO Seid dim, Whig cache Songs ett er ones Po Stor a 249.9-5% 235.4 
254.7-95% 

38 ey AO Paw cls ne tciais = BD scram waieie al nae nth cates 200..5-5%. 199.4 
202.8-95% 

39 oe BOT dws ehas <= 10 4 cu owlalerae da se ahora 258 .5-5% Fnone 
260.6-95% 

40 ae AD isos sininins RC = 10 crea rceat haere a CER 236. 8-5% 240.8 
238 .8-95% 

41 2 BN Bix wokima greene —30. Pa eee fen 212.4-5% 204.8 
216.2-95% 

42 ps BOP oon mane <A) cies Chala OER ee Te 191.3-5% 174.2 
193 .2-95% 

43 | Allyialeohol.,, ...... tier se tase coments wee 97.. .| <94° none; 85 
>99° none 

44 |) *erohloride ica... ck ete ae —134.5 AAD ROG <43° none —20 
>49° none 

45; |,4-Aminobenzophenones... | 119-192) 2. ecm carte sns'e Nlepsxsyaccice sisters) sraxeyn le Belwiitt om nea Renae 

46 | Ammonium stearate, anhy- | 74-76.......J dsbefore boil. |... a.lsnee. ote eee 

drous ing, ca 110 

47, | Amy iacetate;, tech tes fen th de, sus. 210.0 23.0 Aes Pine <110-none; 130- 94 
50%; >150-none 

48) * “high test....| —78.5 142) tam toex . <110-none; 140-_ 84 
60%; >150-none 

49-1 sec-Aimyl acetates... .-2 50 SNM «ese nere Aye eects ote oO d aaa . 123-init.; 132-60%; | 89 
>145-none 

5O!] Amiayd; SkCOW Ol spect stern 3-51 cea spear ater n-ntey oc ASL HS Laas . <126 none 127 
> 132 none 

51 | pri-n-Amyl alcohol........ —78.5 DSTO OG ncn eases 134.5-188.5-95% 136 

52: | eedsAimylialcoholl. ssc acstet| a.acragncea an o « [ROR Rotates <105-none; 112- 91 
10%; 120-90%; 
> 125-none 

53. |'ter?-Amyl' alcohol, refimed fii] 5). 2...0 = a aise <.e |lssecareveseserenntye « 99. 8-108. 8-95% 70 

54 | Amyl phthalate........... —30 (approx.)| 264995... 2... 256-26999- 5mm 359.6 

65) |-Amyl propionate... <eeeilaniesis = <-1e 1 GOR SAN ee <135-none; 150-30%;| 106 

- 165-90%; >175-none 
56 | N-(8-phenoxyethyl)aniline. | 43.8-48.5,...| 202100005. 2. |e eee eee eee 338 
1200 See two preceding pages for addi- 


tional: data:on above 


compounds. 
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+ Solubility, ; Shipping Source of 
No. grams per 100 ml Uses container information 
29 | g. per 100 g:'22 meth. al.; eth, |..... 0. cece eee ten bee ee eee D 
CCla, bz., acet.; i.w. 
2 (illtcommathealen oth. bz OC Oljgs allemympiecm ath igscctesccrcn endure tre serene oto oie D 
acet; i.w. ’ 
BMilincopmaethay als, ebhie Das © Claneenm [concen sister velavettiet ocr) ebelerstere ecriallinjelgersceim iy acercieya\> D 
acet.; 1.W. 
32 | © meth. al., eth., OClat acet ME Me dey. cancer MEO, bs wns nine tt D 
Z.3 1.W. 
33) eo laceti,; bz:,-COly, ethi, meth. |! 000. .sncscaanstaween ee ener anno a et D 
al; i.w. 
SY |l ca. Giles Ceipy loidy seal E15 |ngeeaosGacgboqcecsosqnp 1 A|\ea7oeoucpeaane D 
CCl; iw. 
35 | v.s. ba.; g. per 100 g.; 23 acets |... 2. eee eet eee feet erect ene eee D 
157 CCl, 166 eth., 2 meth. al.; 
lw. + 
SG co lebh., CCls, bz., acetas 2. Der ene toe c cries tone eletieg eg | epi tor dene ale D 
100 g.: 50 meth. al.; i.w. 
altestebhin OCla acets 2.5 By DE ac. .s nace eect atlp s ge rig |ie ee oo vie le woes D 
100 g.: 38 meth. al.; i-w. 
3X |] em reaenes PIS Gude lytn (OL) o-oo csascodnoeatedonsaennca|pocesscudoomone D 
acet.} lw. 
ZOilmoomoth. ©Cla, bz, acetes @> DEL |e. sheet eeecre os one deem etl eric evel « D 
100 g.: 50 meth. al.; i.w. 
40}| co eth., acet., bz.; OCla;g. per |i:s.e. eee eerie eee eee D 
100 g.: 125 meth. al.; i-w. 
41|-2 acet., bz., COla, eth meth. {i252 .) 02 ie ei etl ee D 
al.; iw. 
42)| co acet, bz., CCla eth., meth. |'........cccce ccc eee ee ee fee een es D 
al.; i.w. 
ASH Meow hatha tarts meet atitess flavorings, perfumes, pharm.; | drums, tins..... 8.C. 
raw mat. for plastics 
AAG Real Wtmeny <0 are cynics ¢ syn. pharm. & anesthetics | drums, tins..... SCE 
mfg, plastics & synth. resins 
45 |g. per 100 g.: 44 acet., 4 bz, Lf... .. eee reece eee eee feet eens D 
CCl, 2 eth., .2 meth. al.; i-w. |. 
46 | disp. h.w.; s.h. al., hydrocar- | emulsifying, thickening, dis- | drums, slabs....| G. 
bons, oils persing agt., cosmetics, 
waterproofing 
ATA MWA aeo weet ast csteac wrt oe etite solv. cellu. nitrate; lacq. dopes,| tank cars, (OSE 
art. leather, coated paper, | drums, cans 
polishes 
ASH ME SOR Wi essere, ace Weise sun tie Rien soly. nitrocellulose, et. ace- | tank cars, US.I. 
tate. mfg. perfumes & flavors | drums, cans 
AQ-KOBUwe i tdros ener ese Tees nitro, ethylcellu. solv. lacq. tanks, drums, | U.S.1. 
cans 
50 | o com, org. SOlV:........505- Chenmmcalisy nea neiomenr tank cars, U.S.I. 
drums, cans 
51 | sl. s. w.;s. meth, al., ethyl mfg. of pharm. & synth. chem. | cans, drums Sh. 
ether., acet., bz., gasoline, 
acetate : 
SoS SOW acca tetas aps Reed cose lacq. thinner, chem. prep. tank cars, US.I. 
base drums, cans 
53 | partially s. w.; s. meth. al., | dry-cleaning; coating mat....| cans, drums Sh. 
ethyl eth., acet., bz., gasoline, 
ethyl acetate 
54 | 0.0125 % by vol. wt.......... plasticizer, lubricant......... drums, cans C.S. 
SR LO84 oi. cats ce cere siquesye = resins, nitro. solv...........- tank cars, US.L 
drums, cans 
56 | v.s.eth,, bz.,acet., CCl meth, |.. 0... cece eee erence eee eee etree eens D. 
al; i.w. 
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No. Trade name eae Formula — 
57.| Arlacel 'A....2.4..---+ mannide monooleate...... CeHsO2(0H)OCO(CH2)7- 410.47 
CH(CsHi7)CHt 
58 SOR Dy ee eee os mannitan monooleate..... CeHs(OH)30CO(CH2)7- 429, 
CH(CsHi7) CH{ 
59 Le (Ce a eee sorbitan monooleate...... CeHsO(OH)3;0CO(CH2)7- 4297 
CH(CsHi7) CHT 
60. | Arlex $2 5: Jee osn5 nc sorbitol. sare teen cic CeHysOes soe. Bans. oaa ete 182.1 
GL Atlas:A-Sib sccneeaenele SOrbide seen .or a. azts sieiecel|| ee O2( OH) a: acne eee 146.1 
62 ce (32220) sere nee sorbitol tri-2-butylidene...| CeHsOc(CsHs)3................-|..---s- 
63 ESP) le Joa arte ““  tributylidone.... . CeHsOa(CiHe)a4.55)06 nn cet at a eee 
64 ate r= 1 OO Peers cers sodiuna'sorbitol borate: .....||\«.-.0-/«( «le-<tejas/2 o Aaoe ea ae ee 
65 “S(G-2400 ee sorbitan tetrapropionate. .| CeHsO(C2HsCOO)s............. 388 
66 #65 G=2800) usc: mannitol polyoxyalkylenee |\--. sis2/+ 5 .2.0)<1srm sale pisccto= ene Oe 
deriv. of oleic acid 
6%) | < G-9046T...........| polyoxyalkylene deriv of |......--..aeie snseceie yer eee | 
mannitan monolaurate 
68 SK OOH eta ce itiisopegpylidene man- CeHsOc[C(CHa)e]z.............- 302.36 
nto. 
69) KIO NE eas trimethylene mannitol... .| CsHsOs(CH2)3................. 218.20 
VANE ake IRE ese triethylidene mannitol... .| Ci2H200c.................0.00- 260.28 
71 ol IOs eee er triisopropylidene sorbitol. .| CsHsO«[C(CHs)2]s.............. 302.36 
Peale v5 CET iy Hl eerie trimethylene sorbitol... .. CeHsO6(CH2)35c2c0 roars 218.20 
73 ' | ecce Kelis sereerr var: triethylidene sorbitol. .... C1200 6. seincieleie inn eee 260.28 
74 aN NO. Jeeeyertc MANNItaN MONOAULALE wtre)-||miekjarre «01-1522 In ore-01=10 le eee eee 
75 | Benzene azophenol....| p-hydroxy azobenzene... .| CscHsN2CsHsOH............... 198.22 
76 | Benzene-meta-disul- benzene-meta-disulfonic CeH(SOsHh)o.= tne eae ee 238.23 
fonic acid acid 
77 | Benzoyl acetone... ... benzoyl acetone.......... CeHsCOCH2COCHs............ 162.18 
78) Bensyi-< Cellosolves.*. de .t.c\neetteren oo. cc orecce CeHsCH20C2H:0OH............ 152.19 
79.) BK Sipps ee as butyl cinnamoy! pyruvate COCO 274.31 
4H 
80'| Bromoacetic acid..... bromoacetic acid......... BrCHsCOOH=”. ..2 snes eee 138.96 
81 | 5-Bromo- aspirin...... pe ee BrCsHsCOOHOCOCH3......... 259.06 
aci 
82 | 2-Bromo-4-tert-butyl- | 2-bromo-4-tert-butyl- BrCsHs(OH)C(CHa)s........... 229.12 
phenol phenol 
* Trade mark. 
+ Theoretical. 
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57 
58 


59 
60 


61 


62 
63 
64 
65 


66 
67 
68 
- 69 
70 


71 
72 


73 


74 
75 
76 
77 
78 
79 
80 
81 
82 




















Physical form and color Odor % Sp. gr. 

It. amber oily liq.; ref. index sl. char., pleasant; tech’ ccaaeecer 0.99-1.03 

1.475% sl. oily taste 
lt. amber oily liq.; ref. index sl. char., pleasant; UGH TE te ee ale 0.99-1.03 

1.460% sl. oily taste 
lt. amber oily. liqs.....<.2200202+- faint wattyeecee aeeeerre teehee sarees 0.99-1.03 
w. wh. to It. straw-colored liq.; | faint, sweet; bland sweet | 83............ 1.322 

ref. index 1.48725 taste 
pa: yel. liq..s:secccesc0e08s- a est carmel. with pitcer taste ||:83 02,2 41-222 a1 soos ere ae 
It. yel., non-hygroscopic fluid, liq. | sl. pungent; bitter taste | tech...........]..---.--..--.-.- 
It. yel., non-hygroscopic fluid, liq. | sl. pungent; bitter taste |..............|-..--.-.-------- 
w. wh. resin sol.; ref. index 1.45% |...................--- 80 Remenhere ss 1.47-1.54 
It. yel. mobile -liq.; non-hygro- | bland, ester-like; bitter | tech........... 1.1520 

scopic fluid taste 
amber oily liq.; ref. index 1.47125 | faint, oily odor; sl. bitter | tech........... 0.98-1.02 
amber oily liq.; ref. index 1.4740.. it week odor; sharp tech wo eneecc 1.03-1.05 
col. cr. need........-+-- Pt dpa meee CASES ete a ic clon) evaleeistoraiei| Weta eee ace a n/a 3 
GOL GC NCCE: !.e..es needs tel ae none bitter baste Aree soles cele miosis ciate tl Pelee < ¢/ar1 sig ee 
COLECH UNCC ax serha din acdsee es sl pung. bitter taste.) ces cere i is< = veces i eos gee 
COUOTz HCE 01.5346) .ahs 8S ooh) me Hones bi-berstasve eee sete eee seve aaa Peer 
Eolpermeedst at. sais sense ees none; bitter taste -#.lor a. |eis.s <<less. aden cists « creieiia © 
Teepyel iGaceeaie cstteereertatwins sis Noney bicter taster oe cc.5| cee weenie rnc |e see eeeaee es 
amber oily liq.s. <.../..-.++<0-+s pleasant oily........... Locher epee 1.00-1.05 
fanieraspOwd scsseeccsc-s secre TONE 3. sce arate asa nell nearest a oie ae ee Pe ee 
Gaabhe sco iaace sseceeanod as sl.jlike SO2!.¢ccisces- ae COS80 Ae ete ees 1B 
PR eh ed Si aera See i pa A a SERN Pen GEARS ERA loi acon, Ard 
MQMEE aia temrijent aes sce snek Pleadh Merc cc.cmicsthste eels mares ee 1 0700-2 
WelnGrseciseire fase ocremewe taser ‘cinnamon like......... TOO, sa cron ote: ~ | crore ac a ees ee 
wh.-pa. yel., delig. er. sld....... Foi 08g 201 RE AES Ae 8 ER) en ses age ot 
WHOM rie totic sariieisisenis  slos ere DOME aoa Se eee ted oe es eine ka crates | eee ee roe oe 
el. pa. straw colored liq......... Wild... foeaccaatlees cies eee ater 1 338 
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o 
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58 


59 
60 


61 


62 
63 


65 


66 
67 
68 
69 


71 


72 


73 


74 
75 
7 
17 
78 
79 
80 
81 
82 


PHYSICAL CONSTANTS OF INDUSTRIAL 


i 


Trade name 


Melting 
point, °C 


Boiling 
point, °C 


Distillation 
range, °C 


Flash 
point, °F 





Arlacel HAS. Mieten oaenawe cet 


MC CEU Pe oad mos ois 


“ 


“ 


* G-2400 


“ 





“ec 


Benzene azophenol........ 
Benzene-meta-disulfonic acid 
Benzoyl acetone........... 


Benzyl ‘‘Cellosolve’’*..... 


5-Bromo aspirin........... 


2-Bromo-4-tert-butylphenol 





39.5-40.5.... 
PAW AEE isn 


1521-153 .6.. 
TOQ=L5 eee « 


38.0-42.9... 
155. 5-163 .8.. 





145-1653m™m | 
162-1674mm | 














volatile with steam. . 


distilled with steam. . . 


109-5%; 129-95%... 





395 


a 
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No. 


57 
58 


59 
60 


61 


62 
63 
64 
65 


66 
67 
68 
69 
70 


Cl 
72 


73 


74 
75 
76 
7 
78 
79 
80 
81 








Solubility, 
grams per 100 ml 





s. most org. solv.; i.w., polyal.; 
sl.s. veget.& animal oils, ether 
and glycols 

s. most org. solv.; sl.s. veget. & 
animal oils, eth., & glycols; 
i.w., polyal. 

s. most org. solv.;i.w., polyal.. 


s.w., methanol; sl.s. pyridine, 
ethanolamines, acetic acid; i. 
hydrocarbons, other org. solv. 

s.w., lower al., ethylene, glycol, 
cellosolve, pyridine; 1. most 
other solv. 

s. hydrocarbons, eth., ketones; 
sl.s. veget. & mineral oils; i.w. 

s. hydrocarbons, eth., ketone, 
al.; sl.s. veg.-mineral oils; i.w. 

§8.W.; l.most org. solv.......... 


s. hydrocarbons, eth., ketones, 
esters; V.sl.s.w. 


s.veg. oils, most org. solv. 
disp.w. 

s.w., most org. solv.; i. mineral 
«& veget. oils 

i.w.} sls.veget., animal oils; s. 
all organic solvents 

s. ketones, amines, eth., al.; sl.s. 
w., hydrocarbons, esters, oils 

s. al., eth.amines, ketones. sl.s. 
hydrocarbons, esters, eth.al. 
vsl. s.w. 

is.w.; sls. veget. & animal oils; 
s. org. solv. 

s. al., amines, eth., ketones; 
sl.s.w., hydrocarbons, Veget. 
and animal oils, esters, poly- 
hydric al. 

s. al. eth., ketones, amines, 
esters; sl.s. hydrocarbons, veg. 
& animal oils; v. sl.s. w. 

s. most org.solv.; dispersible w. 


v.s. eth. g. per 100 g: 6 CCl, 2 
bz., 31 al.; iw. 

v.s.w.; SLs. al., eth., bz.3i. CHCl; 
Bo by Wha Muwaer sees +s. 
43239, by wt.inw............ 
S120) VEL OB erties la 
o w., al., eth., 26 g. per 100 
g. CCl 

sl. s. eth., al.; i.w., CCly, bz... . 


« al., bz., CCl, eth, monochlor- 


benzene, pet. eth.; i-w. 








metics 


metics 


humectant; 


& cellu. 


vinyl polymers 


deriv. 


Vitamin oils 


and acetone 


sistant resins 


plasticizer 


dyes, resins 





Shipping Source of 
Uses container information 
w/o emulsifier; drugs, cos-| drums, cans....| At. 
w/o emulsifier; drugs, cos- | drums, cans....| At. 
.| w/o emulsifier; stab. to a. and | drums, cans... .| At. 
salts; cosmetics 
| plasticizer cos- | drums, cans... .| At. 
metics; leather finishing; glue 
humectant, solvent.......... drums, cans....| At. 
De for vinyl polymers | drums, cans... .| At. 
eriv. 
plasticizer for cellu. deriv. & | drums, cans... .| At. 
w. sol. resin binder, size, filler | drums, cans... .| At. 
plasticizer for vinyl polymers, | drums, cans. ...| At. 
synth. rubber; various cellu. 
oil soluble emulsifying agt. for | drums, cans... .| At. 
emulsifier, wetting dispersing | drums, cans... .| At. 
and solubilizing agt. 
antioxidant, color stab., source|............... At. 
of mannitol plasticizer 
plasticizer, hardener for cellu. |............... At, 
acetate and nitrate. 
plasticizer, hardening agt., alk.|............... At. 
resistant, resins 
plasticizer, carrier for sorbitol |............... At. 
hardener or stiffener, alk. re-].............:- At. 
alkaline resistant resins, ©. _|/..6 6-026 ---man- At. 
insecticidal spreader......... drums, cans... .| At. 
A Ck te OE CRGRIOTERS ea PEI Ae ale eee oe D 
electroplating............... iis eee Pa. 
chempinter.cmennt sere eeiiee cans (research | C. & C. 
“Mey quantities) 
perfume. fixatives, solv. inks, | cans........... C.&C. 
light:screen es sseeernr et as barrels, bottles. .| U.S.I. 
SE DEI Ue bcs i TRIAS as 8 ete 08, pote eee eas D 
BDNF Gao ek al Aerie ale Aeuishsepneraees D 
D 
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PHYSICAL CONSTANTS OF INDUSTRIAL 





93 
94 
95 
96 
97 


98 
99 
100 


101 
102 


103 
104 
105 


106 
107 
108 


109 





Trade name 


4-Bromodiphenol...... 
p-Bromophenol....... 


2-Bromo-4-phenyl- 
phenol 
2-Bromopropane...... 
5-Bromosalicylic acid. . 
o-Bromotoluene....... 


“ 


D5 IM sates 
Butadiene............ 


Butalydey. oscar 


n-Butane, Pure....... 
Butene-1, Technical. . . 

“« ~2, Technical... 
n-Butanol............ 
Butandlgeo) o.ss..2c1: 


Butyl acetyl ricinoleate 


tert-Butyl alcohol...... 


Chemical name 
or synonyms 


p-bromophenol.,........ 

3-bromo-4-hydroxy- 
diphenyl 

isopropyl bromide........ 

5-bromosalicylic acid..... 


o-bromotoluene........... 





1,3-butadiene..........:.. 
n-butyraldehyde......... 


n-Dutanes. ce cesjaccase 
butenel ns yee uae, 
butene-2: sc) oeios Sere 


1206 


4-bromodiphenyl......... 








Formula 


CiHaAsHABr) 2... sap eee 
BrCcHiOH.2). s00te. eee 
CsHsCcHa(OH)Br.............. 
CH,CHBrCHs......... 85 e 
BrCsHsCOOH(OH)............ 
BrCsHiCHs. +00 Aue 


@H;(CH2)2CHa:2. J..-00 eee 
CELCHCH:CH3") 5... eaten eee 
CHaCHeCUs. v.25 75.5: os eee 


CHsCH2CH2C20H............ 


CH:(CH2)2CH20H............. 


CHsCOOCAHo eee 
CH;COOC,Ho?.23 Ree ae 
CH3sCOOCH(CHs)(C2Hs)....... 


CH:;(C2Hs)CHCOOCHs......... 
CH;COOCWWs .... ce sa eee 
.| Ci7H32(O0COCH3)(COOCsHs). . . . 


CH.C(CH:)(CHs)OH........... 


Mol. 
wt. 


"233.11 
173 02 
249.11 
123.00 
217.03 
171.04 
171.04 

54.09 
54.08 
72.10 


58.12 
56.10 
56.10 
74.12 
74.12 


74.12 
74.12 
74.12 


74.12 
116.16 


116.16 
116.16 
116.16 


116.16 
116.16 
396.60 


ORGANIC COMPOUNDS (Continued) 


























No. Physical form and color Odor | a Sp. gr. 

“Fa | Fa igger ways a Tid ALOMIA LIC Ie ete | nee eels een oete site abo siete: 
iG | Tpit) eae ae ee eee Oe ees ya) Tse) OM RNE prec, Sel PEDO Z| oc orca ate ae ac 
Shil ti seolored.cr. sid. cep. 550 £5. CHAT Soh osc Ate teal ere ic eee oat | Beers eee 
86 | clscol. mobile liq...........:...| mildly sweet..........-5:|-----++-++-o1- 1.3042 
BUY REDOWG xvas ase rasicertsatc aos fa aromatics. Satter | cite 2c a eters 2 Hebert Ae arp 
88 | pa.-straw colored liq........---- char. like bromobenzene |.......-..---. 1.4227 
Cis) pei, (cakes t eee eas ae sanoner nae char. like bromobenzene |.......-..--.- 1.4002 
90 | inflam. liquified gas...........-. hydrocarbon.........-- 98 by wt...... 0.6182 
ELL cones ce RB ees | Roe, 2 ae eee eee 00 Ween 0.6222 
OOM eww lid seemetiranca Ae tee as char. pung..........-. Te ee .803-. 80952 
93] fammable-col. liq. or gas.......-|-.---------+-----++-:- 0 sh ae ee 0.5792 

15.6 

TVIRD on 3 Ae oe a Ee oe Nee onc oS Cuma crite ea OB es cee 0.595 

15.6 

i A OD 2 en ne So eon ne gee Pres Se, apt ery.er eeereaeriea ae DY) oa soycan vee 0.6087 

“| ik, [ok ee Re aia ae A Ee S| [Peo Rr ce 9 ee eek 0.810-. 813 

OTalirawhs lid << caceeeOele etd sor Dates EEE 6 ee ee 05 ees 810-.813> 

Osta ie liqh a. Gem Ty es heen ao, eee 98-100........] .810-.813— 

GO nveayhe lidies. 6 aoe © tee chard, Oe ces: Sat ee 98 by wt....-. 0.8065 
TIVDINGi: cdeeemasusnaatanarens eae eee ere ee, FPR ARe eS SU -5a5- 0.807-. 81072 
AOU we wheat wees Bee eee a. mild n.res.......----. 90. eet beth .808-. 812° 
462 COU C ao carte -misge es nees tee eharsester’ ec cee 88-02. je oaicAtt 0.872-0.877 
LOSI naw ligase. see e ee 2 pleas. fruity, n.res. ...| 88-92......... .872-. 880 
HOS ahs tig seee ares leas mild, n.res........-.--| 90-92......... 0.874-0. 878 
T1051 |(coldlia = gate ees oe wae to; fouitiy SRE eee 88-92 by wt...| 0.860-.866-5 
OG Gaeta tee Lemna ask CHAP SeeE Ae ees ag BB cracks sates 0.8598-.8658—— 
ANTI we whe lige nek see ete os mild’ sites caine date: ME spannoce 0.862-.866— 
108) | yelvolly. lic = 2 gat <clstee areca Mild oasaeaneee see 05. .<phemcees 942 
ADO! oe Cre Bid tee sects. 2 tee trace ayaa sl. camphor-like..... ..2|99 by wt.....% 0.77912 








__ 
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PHYSICAL CONSTANTS OF INDUSTRIAL 

















Melting Boiling Distillation Flash 
No. Trade name point, °C point, °C range, °C point, °F 
~93./d-Bromodiphenolasscu.nt | (881d 20053 eco Le ep eter late a retescratsiactar 291.2 
84. | p-Bromophenol........... 64 OSOBH Oe I 28M aarqie .<ileacaectaecanueat-annn ein eee ae 
85 | 2-Bromo-4-phenylphenol. . .| 93.6-95.6.... |... 20.00 sees feces cee seer n eee eee fees sees 
86 | 2-Bromopropane......... == OO Oe ar failltck Relea wale 58.5-5%; 60.5-95%.| none. 
87 | 5-Bromosalicylic acid......| 165.2-167.7..].... 00-02 ccc fecv ne nenne ene eneeeertereete : 
88 | o-Bromotoluene..........- Pk emer Reseach ae Bae 180.4-5%; 181.3- 174.2 
95% 
89 | p-Bromotoluene..........« DBabiviewth ole auld 183 (3-5%; 184.1- | 185 
95% 
90 | Butadiene.....-.......--- —108.7..... Ae Allee Arata kbd eee aa 
91 a Pure Y.ties ceeene ae chk oars Fe: AY EN eH BIEN eR TCT Kote oe 
92|)Butalydewadecacce assert = 99) Saal TBA ened oo cliee st OL acete oe ence 64.4 
93 | n-Butane, Pure.........-. a [2 eee ea) Pe ee rere core ani atiis DOG. —103 
94)|\Butene=1, ul echassmeteteten ts'el|ig srereietateiats hiare= Gi Ls eames all eecisestrs. nus otacutesiaystevsucien call See anea 
95 Sots ST och oenrsericetca eel earenee ie scsoeis ae eo” er Rs ee OREO OIC. 722 
96 Jin-Butanolomes ates ie «ete = OOL ee WE ZA OR iach <A15= 118 cee ue 
97, |sButanollateo genie. isrecremreee —89 (approx.)| 117.7........ <115-none; 95 
>118-none 
98 CE AME Ee io sina SRO FRO R rs cect LL R on <115-none; 95 
>118-none 
99) |'sec-Butanolievae. cc selene el 14 Tics cdo 99.5.........| <95-none; 85 
>101-none 
100))| Wea eee (2) Gn AN ee cher rig not inte tear . | <94-none; 96-5%; | 72 
102-90%; >109- 
none 
101 |“ Butyl"alcohol,........% 114 a WOOO teeters. 6 <94-none; >96-10%| 75 
102-909; 4 109-none 
102 | n-Butyl acetate........... = 75 te doe b2Bh See... 118-128... . | 100 
103))|\aaree Sha Wrawerriy coe te —76.8......,|126.5:........| <110-none; >145- | 82.4 
none 
1045 ae PP eerorkass ators Cathie coe on 126.5........| <115-none, <127- | 81 
70%; >135 none 
105 | sec-Butyl acetate..........}... 0... eases 112, /aeey, 104-none; 108-10% |-64 
110-50%; 116-90%; 
125-none 
106 | sec-Buty!l acetate... cv... |e. cece eee ele emp esieeenas 104-none; 111-50% | 66 
116-95%; 125-none 
107) |e SB RR 3 F76.85 5 sce 126.5........] 104-none; 111-10% | 66 
114-60%; 130-none 
108 | Butyl acetyl ricinoleate....} —32 to —65..|...-......++- 220-2353-5 230 
109 | tert “ ES ata AON ZORGer nT cee: B24 ig. Mclsers| eos DODO} > 85-none 60 
81-88-95 % 














* Trade mark. 
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i 


No. 


83, 


wo 


84 
85 
86 
87 
88 
89 
90 
91 
92 


98 
94 
95 
96 
97 


98 
99 
100 


101 
102 


103 
104 
105 


106 
107 
108 


109 

















Solubility, U Shipping Source of 
grams per 100 ml Se container information 
g. per 100 g: 50 acet., 100 bz.,|............2ceeee eee e ee ee eden oi ee D 
50 CCl, 34 eth, 3 meth.al; i.w. 
wastmmethaal seth: perd O0igiilsaackiaecie catalase sclera te «)|eitercin ciasleis mere D 
88 acet., 40 bz., 3 CCl, 1 w. 
v.sieth., acet. g. per 100 g.:125)......... 0.00 eee eben cece ee D 
al., 32 bz., 8 CCl: i.w. 
mo fal wacet.,) Clay bzqtethjsle |ctia.) 6. <stineeis es claereteie bette eyaterererecteetenom D 
5.W. 
g. per 100 g.: 85 al., 70 eth., 1]...... 2... e eee eee eee D 
bz., .389 w.; i. CCla, 1. w?5 
oo meth. al.,.eth., (CCla bz, |o2.. 2.2. i se cee ce nie nese cee merece eee e D 
acet.; i.w. 
wo methal., eth., CCl4, bz, |.....--.25 66 cree eee eee eee [ieee eee eee ee D 
acet.; i.w. 
oc RRR 258 5 TT SRA mfg. synth. rubber........-.| cylinders, §.C. 
tank cars 
~ 5. A be Ae copolymeriztions to form Mea SS ceva te RB BPS 
synth. rubbers 
(DER ene hes eae es Ae mfg. butyric acid, flavoring | tank cars, CS. 
extracts, medicines, perfumes, drums, cans 
synth. resins. - 
nd 1 BS CUMS Ce eee eee dydreesrhes research; refrig., | cylinders.......| P.P. 
solv. an ee 
nad oth GO SR ERE CUS CE RTOeaICr polymerization..............| cylinders.......} P.P. 
3b cob GR OI OO aCe resin mfg.; copolymerization. .| cylinders.......| P.P. 
7.72%, by wt. in w.... -.---> dehydrating agt; solv. ... 7.2)... sees C.&C 
misc. all org. soly.; 7.2092 w..| blending agent; solv. resins, | tank cars, comp. | C.S. 
waxes, gums, oils, alkaloids; | tank cars, 
; detergent; syn. base mat. drums 
i ae Sere ta Acghs ena co atel sts mfg. nitro. solv. gen. org. mfg. | tank cars, USI. 
: of derivatives drums 
24.420¢% by wt, in w.; w. in lacq. thinners, solv., mfg. org. | tank cars S.C. 
comp. 56.02°% by wt. chem. : 
HL O20 WAR cre enresigteromciactas © PennsOlvae . ntpeel-me tank cars, St. 
drums, cans 
BAW... ble tesbi cet mfg. chem. deriv., lacq. tank cars, USI. 
thinners drums, cans 
sl: s. wej.%. COM. Org.-...-..-- medium boil. solv. nitro. cellu.; | cans, drums, C.&C. 
lacq., art. leather, plastics, | tank cars 
eats photo. films . 
misc. all com. org. soly. .43625 w.| solv. nitro., lacq. etc.; perfume | tank cars, CS. 
rk ace and flavor .base drums 
OAS oe SRO R eee OO nitro. solv.; textile sizing..... tanks, drums, US.I. 
5 aes cans 
misc. caster, linseed oil, hydro- | solv., lacqg.........+-.+.---- tank cars, 8.C. 
CALDONS!. nies SO Ele SFE Peres os drums, cans 
Ato yw... AAs iota Wate oh aw teaels Macg.+ solvenaa.eiiian aueacetes tank ears,. St. 
drums, cans 
9 on eee 2 SR be rts re Age a nitro. solv., lacq. thinners; tank cars, USL. 
lacq, text. sizing drums, cans 
mise, most org. solv.; i.w..--.. plasticizing agt; emulsifying, | tank cars; comp. CS. 
lubricating detergent agent tank cars, steel 
Sep eneaseee drums, cans 
misc. w., org. solv...........- extr. solv. drugs; blend. agt., | tank cars, §.C. 
: insecticides, fumigant, dena- | drums, tins 
turant. synth. resins, mfg. 
perfumes, disinfections 


eee 


1209 






110 


124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 





PHYSICAL CONSTANTS OF INDUSTRIAL 

















Chemical name Mol. 
Trade name orapnonyis Formula Se 
n-Butyl amine....... *,| n-butyl amine........... CHsCH2CH:CH2NHp........... 73.14 
sec-Butyl carbinol.....| pri-active amyl alcohol CH3CH2CH(CHs3)CH2O0H....... 88.15 
(1-butanol 2-methyl) 
Butyl “Carbitol’’*.... Sa glycol mono- | CsHsOCH2sCH»OCH»sCH20H....} 162.23 
butyl! ether 
as “acetate | diethylene glycol mono- CH3CO(OC2Ha)20CsHo......... 204.26 
butyl ether acetate 
4tert-Butyl catechol... Ape Dei Duy story: (OH)2CeH3C(CHa)3............- 166.21 
enzene 
Butyl “Cellosolve’’*. . ethylene glycol monobutyl | CsHsO0CH2CH20H........... o2| a1Se7 
ether 
n-Butyl chloride. ..... n-butyl chloride.......... CH3:CH2CHe2CH2Cl............. 92.57 
4-tert-Butyl-2- 4-tert-butyl-2- CICsH3(OH)C(CHs)3........... 184.66 
chlorophenol chlorophenol 
p-tert-Buty]-o-cresol. . . dette (OH)CsHsCH3C(CHsa)3......... 164.24 
pheno 
Butyl ether........... butyl ether............-. CaHoOCsBe ane cee trope 130.23 
Roe Meer or 4 pete eee CisOCiHig:... costes eceeeree 130.23 
eS Tactate: sccesseac a lactate... <.sgeasse~ || CHaGHOHCOOC Hos. sees 146.18 
Buty] oxalate......... dibutyl oxalate........... (COOCiHs) 2 :.< acrasi= cae ain eee ez eee 
““ phthalate....... “© > phthalate......5..: OeHa(CO2CaHo) 25.20 sicisienls oats 278.34 
8-n-Butyloxyethyl B-n-butyloxyethyl OHCsHs:COOCH2CH20CsHo....| 238.28 
salicylate salicylate 
4-tert-Butyl-2- 5-tert-butyl-2- CeHsCeHsOHC(CHs3)3.......... 226.31 
phenylphenol hydroxydiphenyl 
Butyl propionate... .. butyl propionate......... CH3CH2COOCsHo............. 130.18 
Butyl stearate........ butyl stearate. .......... CiiHissCOOCsHa kocsis cones 340.58 
1,3-Butylene glycol... .| 1,3-butylene glycol....... CH;CH(OH)CH:CH:20H....... 90.12 
n-Butyraldehyde...... n-butyric aldehyde....... CHsCH2CHsCHO....2 22.205... > 42-10 
n-Butyric acid........ n-butyric acid........... CH;:CH2CH2COOH............ 88.10 
Butyric anhydride. ...| butyric anhydride........ (CHsCH2CH2C0)20............ 158.19 
Calcium benzene-meta- | calcium benzene-meta- CeHa(SOs)s@a ccc. couic -ncoeete 276.29 
disulfonate _ disulfonate 
n-Caproic acid........ n-caproic acid...... -----| CHs(CH2)sCOOH.............. 116.16 
= Carpitols sea. sae ae ste bo glycol mono- C2HsO0CH2CH20CH2CH20H....| 134.17 
: ethyl ether 
“Carbitol’’* acetate...| diethylene glycol mono- CH;:COOCH:CH20CH2CH2- 176.21 
ethyl ether acetate OC2Hs 
Catechol eee as ee pyrocatechol............ CeHa(OH) 23.35, es, BG ee 110.11 
“Cellosolve’’*........ opens glycol monoethyl | CoHs;OCH2CH20H............. 90.12 
ether 
“Cellosolve’’* acetate .{ ethylene glycol monoethyl | CH3COOCH2CH20C2Hs........ 132.16 


* Trade mark. 


ether acetate 
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ORGANIC COMPOUNDS (Continued) 





Purity 




















No. Physical form and color Odor % Sp. gr. 
ISO NIGP ot soeeeccee Cee aes aan sree char. .ammoniacal ye: 2-99. =- sce 0.74050 
Tthlh avy ys be meee eater sha foe brass | ae Petr wee ICOM Sl icra AER 0.81-0. 822° 
OH terol | Oe aoe cet Reach caer almost none...........- 96... , 0.954-0. 96020 
AGE} Nite, 2 cen eee es ee almost none........... 95-100........ Po.9810- 
AT 4s teartersisidy) 22-44-2828 -- 8c phenelite) ..sce deer Pal... nasseetoote 1.0495> 
LIBipomera iq Peet RUE eR MING ETE 22s MPaR at 99. .| 0.9019-° 
NAGAR ss. 02 20c MOET SSR ME a cing SPR ND aid ons ara 0.8854 
ad7aMeastraw-colored igs seseeer tc. | CHAT 7-45.44 0. saat le eterna ie 1122 
118 | straw-colored liq............... CHAE eererecdstcresercns cunane hue yale eat a 969-2 
A19) ReOV Qiao scars: ei actlee Shlain ethereal Ae scc ccnp teerel| peimaiey earns 0.7696 
TAO) | etd Nan C Bee eon Gee ae tae mild, ethereal........ ..->/99.95.......... 769-7715 
BED eis dau OG bk er CEG crocs oma aes tmotla n., TES. «.. «ste. steve ar 95... 974-, 984-- 
12D erwhe lig... cont Aboon 5. mild $005... CURs bac ancet .989-. 993 
123) gwen heli) 42... SUeeRR Rene Ae OHO Nakao ds oe 99-100........ 1.047-1.0515 
424 col. refractive liq............... mild) pleas on<)-.c.saketahlt tobias tea rege 1.07752 
125 | wh. er. sld. or vise. liq.......... fax chat cs$ cscs dispe eS SR ee: 1.0222 
196 | with lige or. utsae-@boy 0 mild, n. res...... 90-92........ 868-872 
SUD Tal ltestta Wn. ociats aR ee eS faints toch eaten ne 98 biog ae 855. 8622 
BL OS COMPA He otacct crease fasfovcsanesessii oes Od OrlesSE 5 saratnaiene I tales 1.0059 
ADO weOlMlig. 5.10 <cessis.se tree ee o35-< char. pung. aldehyde...|96........... 0. 803-. 808-° 
SOs OGMNG. es.cs a SAREE strong. char........... 99-100........ 0.957-.961> 
131.|\co@ba |. 5:2. c6nan-0bta. |... pungent! <..02.20 0b 95-100....... 0.968150 
132 lilt gray. DOW: ..<6/a-10c sce 4 MONE S ae gases occes drove hi eee ENON | SWS AEC ele 
1331 OUR Gites tas ang BRROBBE Ss CT ee eee oe 98-100....... 0.929550 
134 | col. sl. hyg. liq...........00-06- mild) pleas, 21 oer sacra de 1.024-1.03022 
AS Cola: sce on yacuteeee elie oc. pleas, ester-like........ OD cia scandens 1.01145 
TSG whaCt soc ch, ate reeAteueene PhenoliGs feectreceie Sees LOO Fe raveuise-cts 1.371 
AS Tal webyeh. 11 serrrsevtace Oe eee es oa mild, agreeable, n. res. .| 99........... 0..928-0.933 
S8i| wewibeliqisc.vcnasaack ee eee os 5 pleas. ester-like........ 95: ic ceeeree 0.971-.976 





See two following pages for addi- 
tional data on above compounds. 
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No. 


110 


132 
133 
134 
135 
136 
137 
138 


PHYSICAL CONSTANTS OF INDUSTRIAL 
a 








Melting Boiling Distillation Flash 
Trade name point, °C point, °C range, °C point, °F 
n-Butyl amines. ae deca dire nos eee 139. IRE sae 78702, ote nan eee ee 
sec-Butyl carbinol......... <= O Aomiceys 12854 aden 125.—131-95%. ... 3a 122 
Butyl “‘Carbitol”*........ Tissot 230 NT see 220-none; 224-5% 240 
232-95% 

“ ” acetate. ..| —32.2 26434e ho. 235-250 see 240 
4-tert-Butyl catechol....... OOL4T OO d,.. ni| COO MEME oh.5illa teloaeaasss karea eine 265 
Butyl ‘‘Cellosolve”*....... <a) ene L712 <163->174 none... .| 165 
n-Butyl chloride.......... SI 78.0 71:80. <40 
4-tert-Butyl-2-chlorophenol.| <—20.......}............. 234-5 %; 251-95%...| 224.6 
p-tert-Butyl-o-cresol....... ean cis theca, all ecoepa Sea es 136.8-5%; 188-95% .| 244.4 
Butyllothero.c. adem: | Oa enn 0| Leeda 137-143 2: ower: 100 

St oat —96. 140.8% soc <137-none; 87 

>143-none 

Mt lactate ss narcases cite A ccc nd eR ee 149-none; 155-195- | 159.8 

90%; 187-189-60% 
SP voxalate. x. feqecsc.<| — 29.6 245. Deen a <240.5%; 265 
248-90; >255-none 

Vee phthala tence c Metcalf clade on ccueeeiels 236-24450mm | 236-24450mm_ 352 
B-n-Buatyloxyethy] salicylate] <—20.......]............. 186-5%; 192.8-95%.| 314.6 
4-tert-Butyl-2-phenylphenol | 50...........].......-....- 196-5%; 198.5-95% | 320 
Butyl propionate.......... = 89)05..co nce 146.8 .| <120-none; <140- | 109 

50%; <150-85% 
Butyl stearate............ OE y ccdiae dojo craregeemenl ents (ara 220K 22525 0.0. ccacermeicle 370 
1,3-Butylene glycol... ..20<|2cereee-nnee ZOGE Se Si) cae teen er or eee 250: 
n-Butylraldehyde.... .... —99........ (ie (632 et Ree <70-none; 20 
ee <80-95% 
n-Butyric acid............ Be Saeneins NG6Se7iexle 3.1. <158-none; 170 
. 5 >165-none 

Butyric anhydride........ ——DDi.dicey on 19dsesee.s.... <190-none; 190: 

. : >200-none 
Calcium. benzenesmetacdin. 6.) ig <2 ¢ one ccna hone oS 4 xo-ellleececasvosoncuesss rsa cE OOAE § See 

sulfonate 

n-Caproic acid............ Seige eres 203.0 22.2). 195=-212.....o0 saan > lS 
mOarbitolye*tonavs caemdee: <ul Bi tena 201. Shet®,.... 185—205..04.25 <0 ee 210: 
“Carbitol’’* acetate....... 2B onan Nees 217 RE A rs 208-223 acct anaes 230 
Catechol: £5 a7 enantio ence mes 180=13 7255.9.) 180-13 7253... 2... Ne ae ee 
“Cellosolve"*........00-. EO .2F. eve 135. ee. EVEN EV iy aaeranes. 5 130 
“Cellosolve’’* acetate. ....)....c0e0s000: 156 Sine! on 145-165... canna abil 140 





* Trade mark. 
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See two preceding pages for addi- 
tional data on above compounds. 
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Solubility, Shipping Source of 
No. grams per 100 ml Uses container information 
ALO) Meo Wn ee na-taateaaiesnerw sit eneo chem. inter!) een eeeeee ss drums? 9.222... C.&C. 
111 |'s. meth. al.,ethyl eth., acet., |-org. sym.-...:...:......--.- cars, drums....| Sh. 
bz., gasoline, ethyl acetate; sl. 
S.W. 
ADH Mostwittrers pace eco cdasesie solv. nitro. & resins..........| cans, drums....| C. & C. 
113 | misc. most org. liq.; 6.52°% by | formation of nitro, & synth. | cans, drums. ... C.&C. 
wt. in w resin coatings 
114 | v.s. meth Pili d a MK OLON O) 45 |l\einrtca Seatac teenies en ciet ot cal es eaten areas tie D 
acet.; 
WLGRIEDOSWe sects. coe eet soly. lacq., nitro., resins. ..... cans, drums....| C. & C. 
GH tnt eecnces cab teded he Maas Chemie interment ae hs CASH ne C&C. 
117 | «© et al, te MOG Fouls) ton Worcs ombe rerOniatne Eo AOE | MB ouE.cete See o D 
acet.; 
118 | 0 meth. ei LIGHU ROG ENloy rally cena sae CoP OREMan courant oot kes aocrcne Aaa D 
acet.; ; 
119 | 0. 052067, ie willl Wiscu etree extr. agt. inert reaction driamsaseetent re C.& C, 
medium 
120 | s. most com. org. solv.;i., imm. | solv. gums, oils, org. a.; extr. | drums, cans... .| C.5. 
Ww. ppnt. grignard solv. 
121 | mise. org. solv.; 3:33%w. 2. soly. nitro., oils, dyes, nat. | tanks, comp. CS. 
gums, synth. resins cars, drums 
ADO L.62 Ww... sscceceerefe tien. OPE SYM roe eee eee tank ‘cars, US.1. 
drums 
TOMO US 28 Wess ie nest kk ete ste ale nitro. plasticizer, ‘paper coat- | tank cars, USI. 
ings, linoleum, shatter-proof | drums, cans 
: glass, airplane dope 
124 | © eth., CClu, bz., PE Ta BI aoa RG Ee Rae OR Sa OCC RES cone Oe anes BH cees D 
W225i lavas, meth. al.,, eth, (CCl; bz.5 lees ek seetete ciety stele ahora |is te eee D 
acet. iw. 
TA IE gee penacet er see 3 cellu. nitrate solv..........- tank cars, USI. 
drums, cans 
127 |mise. org. liq.; 1712°w........- plasticizer, lubricant, polish | drums, cans. . . .| C.S. 
cosmetic base 
ERMC Sop oe comic Team Ery mfg. plasticizer, resins, etc....| cans........... C.&C. 
129 | 7.129% by wt. Inw......-.+-- prep. rubber accel., synth. | cans, drums... .|.C. & C. 
resins, org. syn. 
UES OU Rcome weyers nee) Scz,craceletasiscs Ger ueousise drugs, aioe hides, lacq...| drums......... C.& C. 
Shwe eee creas: ore ike eis ies stare ee EStELAVING Agvionpereem sere cans, drums....| C. & C. 
WSLS ew avatars ckuelwe sere as dyestuff-inter:: 2727... 2.2 drums eee Pa. 
133 | 1.102% by wt.inw.......... formation esters............ cans, drums....| C. & C. 
ABA Molw. sac coceie Sees oe ee ae nitro.; non-shatterable | cans, drums....| C. & C. 
glass acai 
135 | oo w.; misc. most org. soly::..| resin finishes; printing ink....] cans, drums....| C. & C. 
136 | s. w., al., eth. amyl al., acet. ..| antioxidant, photo. developer, | drums, barrels. .| Pa. 
dye inter. 
POVAD Coty: oxeteet lt ee lacq., nitrocellu. solv........ cans, drums, C.& C. 
; cars 
138 | 2320% by wt.inw.......-..- | solv. for nitro. & resins...... cars, drums....| C. & C. 


PHYSICAL CONSTANTS OF INDUSTRIAL 





No. 


139 
140 
141 
142 
143 


144 
145 


146 
147 
148 


149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 


160 
161 
162 
163 
164 
165 
166 
167 

















Trade name eae ae Formula Me 
o-Chloracetoacetanilide| o-chloracetoacetanilide....| CHsCOCH2CONHC¢H.Cl...... 211.65 
Chloracety! chloride. ..| chloracetyl chloride. ..... CIGH2 COG 4h tee ee 112.95 
Chloramine-B........ sodium N-chlorobenzene- | CcsHsSO2Na:NC1.13H20.... ...| 240.6 
5-Chloroanthranilic Mee EE rs cen ClCsH2NHsCOOH............. 171.58 
EChiorcbeaseetenone FAN Fans ye 49 Colts COCGHiCls ecnane ae 216.66 
6-Chloroethyl acetate..| B-chloroethyl acetate..... CH3COOCHaCH2Cl.. 5.2.2. eee 122:55 
2-Chloroethyl-2-xenyl | 2-(8-chloroethoxy)di- CeHsCsHsOCH2CH2Cl.......... 232.70 

ether phenyl 
8-Chlorophenetole. . . .| 8-phenoxyethyl chloride. .| CsHs;OCH»CH2Cl.............. 156.61 
o-Chlorophenoxyacetic | o-chlorophenoxyacetic ClCsHsOCH2COOH...........- 186.59 
2 Ghloro-4-pheny!- ISR eet CeHsCceHsClOH................| 204.65 
phenol phenyl 

z-Chloro-(pheny] xenyl | z-chloro(phenyl diphenyl | CisHisOCl.................... 280.74 
Cheeni Socal: eee Fe joraysie inst ereers CCLNOs- 62s ticeaces see 164.38 
a-Chloropropionic acid | a-chloropropionic acid....] CH;CHCICOOH............... 108.53 
1-Chloropropylene. ... |1-chloro-1-propene....... CH: CH CHCA. -ceeeeneeeee 76.53 
ortho-Chlor phenol. . . .| orthe-chlorophenol........| CeHsOHCl..................-. 128.56 
Coumarin-3-carboxylic coumarin-3-carboxylic CsH«(CHCCOOH)(OCO)....... 190.15 
Gaede Wescisars cotoitaldehyde annie eee CH3CH: CHCHO Vee anes 70.09 
Crotonaldehyde....... crotonaldehyde.......... CEsCHCHCHO eee eeneee 70.09 
Crotonic acid......... crotonic acid............ CHsCH:CHCOOH. cee eee 86.09 
Crotonyl alcohol...... crotonyl alcohol.......... CH3CH:CHCH2OH...........: 72.10 
Crystalline sorbitan...) monoanhydrosorbitol..... CeHsO(OH)i eee eee eee 164.16 
Cumeénes<.sonceneee isopropylbenzene......... CeHsCH(CHs)o-een eee 120.19 
p-Cumy] phenol...... Ceape CeHsC(CHs)2CsH(OH)........ 212.28 
Cyanoacetic ester... .. ethyl cyanoacetate....... CHeCNCOOCHS......6:...22<- 05 Lise 
Cyclohexane.......... hexahydrobenzene........ (Case ates ase riceneee ee 84.16 
Cyclohexene.......... cyclohexene............. K@H2)i( CH) se ee sas eee eee 82.14 
Cyclohexyl glycolate. .| cycloyhexyl glycolate..... (CH2)sCHOOC.CH20H......... 158.2 

Cyclohexyl levulinate..| cyclohexyl levulinate..... (CH2)sCHOOCCH2CH2COCH3..| 198.25 
Cyclohexy] stearate. ..| cyclohexyl stearate....... (CH2)sCHOOCCi7Has. ... 2... 366.6 
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ORGANIC COMPOUNDS (Continued) 


———— 0000000... — 























No. Physical form and color Odor P Be Sp. gr. 

VE}!) || Galns Gorell jones meetups owe crnes odorless) -avncs-sadaes itp yasevaataalitiemeeeianct? 

TAO Keo lemapsereetrertacsia sorcvencrcds sharp DUNE. dpnasceee| hie wan comer 1.498 

ICSE) rll, it nGeiceag beer oimece anon essentially odorless... . UL Benno atadct| Poseeepe focntet 

142 | grayish-wh. gran............. AIRE TREE Re Ree and Ge nals eobo Speiaeaee oldoc ceo a venOn eons 

L435) Wooltperts die chase ccccraritvrndevsysies Ontos heen gee ods vin eeoaedoces (osllsanesotmdadenode 

LAA eats dae otte. fotiae te ntidsys WG satin eae Memineenn sh tsc | Lnolme ee ace case 1.15252 

TAS Receme biter Mts, ihlaleenatiq: etalk Sati Ble bba. Rac: 1.1425 

146) lteolMigge: iaad. Lea Plea waromaticn sa peteelleeter: pees 1.1472 

BEA an. Glas i laa apiece er eeee reece ose Pile uco do ned dlooucngcaneecculaooce 7+ sccognue 

1 t)|| ula, Ges akeearn eepepopesneao ces Githe azowe sooo ospob sel oo6 sieratseyteistomel li emcee tors dt aks 

149 | pa. straw-colored vise... .. ON GP Scio ofayos-sonsqerevncktbooils-| atelier rapes 1.16252 

TSO) [RaePee say. Aisi Seetee ue beenthens oie Be pPenebear! gases L1. -eiae OO Birseeeyee 1.6512 

TSG teolplichty: eee ae se eas (01ST ak Stee Ree MTT Co rtentel | eerie srt ear 1 263 

152 | col. volatile liq...... Chan eee detergent Sy aata rates caaae 0 93555 

PGS)! <a, NO Bee pa nee ee toeiaccaseeen oes strong phenolic........ Ca: OT eens 1. 25018 

A 54 Meteors POw dearer sey\ever Sroiniereberel |e crse ete ic nie 1 nfs kebab cee ctete)| losing lece ere ey eksvotena eum rpienanenyfelietedsi Del 

155 | straw colored, flam.liq......... char. pung. irritating...|90........,... 0.866-0.876 

156 | w. wh.-yel. liq. inflam........... char. lacrymatory...... 7-09 Meier ac 0 8522 

157 | straw-colored liq..........---+-- Bes GOEL DOCS oe ote cle GODT Cn oor 0.966 

THES TEC, oq eededs oapeus Saoueaee ose] tinocerErnsaposodpodundl|psemegoouooctn 0.873 

T5ONeoian ,, fe Scien ee iin sete none; sweet with bitter | v. high........].-.++eeesee see 
aftertaste 

160 | cl. col. mobile lig...........-.-. pleas. char....... Be atcitl| ee cicrnseterars «tele 8615 

162 | whieltéitan. er-sld. 3).5 4-6 eco fas phenolici yer eee neater aistsiaie ale aye clesercheteasieltniaipiel tele 

VGOZ; MeotMllich Mentha k ce enka at sweetish ester-like......].........--05: 1,059 

LGSuicolmliquers mesic settle ate, «)- char; ArOMAtIC,. «+n ciel mftat-itnsie a <iei2 2 01 0.77752 

PekeaMlig cadccie Sth a aaa. char? , hea. ebeedelae nae oa 0.8085 

LO5i|hyelsiqies. casera ae aor SPICY ccast st iey tects ee stall (ake cers = oie eaab ate 1.03027 

AGGilkambert lig’ ctocrtce keene cick: ab Ahaese I SDICY ints pisses lever ee oni the ssl Sisteve= Sener nae 102352 

167 | cream-colored soft sld.........-| SPICY. ..eee eee e rene fee eee eee e eens 0.925% 


See two following pages for addi- 
tional data on above compounds, 
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140 


141 


143 


144 
145 


146 
147 
148 


160 


161° 


162 
163 
164 
165 
166 
167 








PHYSICAL CONSTANTS OF INDUSTRIAL 


Trade name 


Distillation 
range, ‘C 





o-Chioracetoacetanilide . -. 
Chloracetyl chloride....... 
Chloramine-B. ........... 
5-Chloroanthranilic acid. . . 
4-Chlorobenzophenone... . 

8-Chloroethy! acetate... . 

2-Chloroethyl-2-xeny] ether 
8-Chlorophenetole........ 
o-Chlorophenoxyacetic acid 


2-Chloro-4-phenylphenol. . . 


z-Chloro-(phenylxenylether) 
Chloropierin....o...00. 0545 
a-Chloropropionic acid... . 
1-Chloropropylene...... .. 
ortho-Chlor phenol See 
Coumarin-3-carboxylic acid 
‘Crotonaldehyde.-...0..... 
Crotonaldehyde:.-........ 
Crotonic acid... 0.0.00... 
Crotonyl aleohol.......... 
Crystalline sorbitan....... 


Cyclohexane. .... CG oer 
Cyclohexene........... uae 
Cyclohexyl glycolate....... 
Cyclohexyl levulinate...... 
Cyclohexyl stearate....... 




















Flash 
point, °F 


by sdeeche Keren uated none 

sXefahatouToretot Toa eee eae none 

144.7-5%; 146.5- 150.8 
95% 

Acme ae te beeen 320 
152.6-5%; 155.2- 224.6 

5% 

HORE kone eee 345.2 

sis oye Shc APP Pe gn 314.6 
110.5-113.5, 96%. ..| none 

183 .6-5%; 189.5- 215.6 
95% 

30.3-5%; 32.0-95% | <21.2 
DPQ A178 «a sco sesesnso, are 0.0] Re ee 
<8$2-none; <108-90%| 55 
90-104 aout. Jee. ee 80.5 
152-5%; 153-95% 96.8 

LARASKS Se Ee ee 320 

205 .3-5%; 209. 1- 21932 
95% 

BOKS=8 lal Focneerkas 32 

83 IS 8452s acts.niesmere 21.2 





Melting Boiling 
point, °C point, °C 
LO oases SOR 
Deer ae aoe LOS MG sae 

soa. 120 Fa] SSA ess. 
B70 4185 Acc Bel tain 
64.9572 1.600] 88I eo iow 
eA oistcrdverall harass ae eos 
OIVS=DGi View. 4[i Sans eik meee 
BERG ohe5.o-c. SR Re are 
146.0-148.5.4/ 55 RR x. 
V8-80 65 se. B23. Se aeidin 
ee >18010...... 
11): Seas 112.21, some 
Sa) ctr ran ress an Gee La 
20 ine dale neereerenncte 
Carsictarsls aN LIZENSie ea. 
18964-1000 4s jn awwnenateapaae 
S7bee a FE. MOZE Haas 
69: 102. BR oa 
(1: ee ISS Fk ont od 
eeteictet eit oteictats UFs aden Mobs 
LOADS ea ORS RI 
<1 | Rr hoe Dewticcce ages 
SCY AU Seen basta aoe Oe 
SY a nS Artis 
SO Seas bir 
<1) Rear Sop atlcem Se A 
28-29... 2 eo0. 
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See two preceding pages for addi- 
tional data on above compounds. 


ORGANIC COMPOUNDS (Continued) 























Solubility, Shipping Source of 
No. grams per 100 ml Uses container information 
ROMER tee ee itircrcne cthtthoud intha printing inks, coloring....... cans, drums....| C. & C. 
PEON Ae Wiremrcc ccna wun cd tema thane. chem., inter, -beqmeshy rotates 9-1... cae oean C.& C. 
141 | 252w.; d. eth. al., acet.; i-bz...| germicide, oxidizing agt...... barrels, fiber S.P: 
. containers 
He mreuner 100 cretO Calis be wap (bal |S. 1.0.00. eden hatetosi wal AC cee dadestes D 
CCh, eth. 
A ener LOO: sts meth ey UEC HM PRO) he, oss. ci csvset ovey osu econ sre All Rl afo, «os UCR RNS D 
eth.; 54 CCli; 95 bz., 94 acet.; 
iw. 
(eabieot meth. al. beth, }CCUAi bat, |) | nticrechyd iatintwemens dls. |rane dadeate 2 D 
acet., g. per 100 g.: 3 w. 
ft Hale ner> 100) ge 2512 amet ALS 290 [Pe Less ecss es ivecs,coeras ses AM BORPIIS Ric} s semssaoenaalenh a D 
CCl, 51 isopropyl eth., a 
bz., acet., v.sl.s. w. 
T4Gimowemeth.al.,, isopropyl ethi, | o.2sdsa sc cec asacodeliiieetiellle opschectelsophaeile D 
CCli, bz., acet. v.sl.s. w. 
147 g- per 100g. Biya Gieths 21 alisoe toon waa, ascents aebebeaal hy basa aero D 
Bt 
148 a 100,613.08 Wal LOO amet D EES Jc os sco wc a PIB town ower actions D 
100 eth., 100 acete, 50 bz., 
25 OCls 
Leeper alO0) g.symeths aly; tine, io Siete wale are.oys cnlethte oleje etlero-vall laa etuoreievors iene D 
CCh, bz., acet.; i.w. 
EUS (UNUGY Sd ea fumigant, tear gas steel cylinders. .} An. 
epenimootaw:s;uacety Ela. CCla, ebla.j.)s ateqem lees wa anatndin aslevet.ojf's quiee 6 onerwici SORE D 
meth.al. . 
LEZMECOMTA CR bey s 1bzy  OCls,, ethics, Ih a@eeridar wr wrshaitiicowee vious Maes hrecerstammastanuthe D 
meth.al. 
HESMRS rel ts OLB <6 jajavvre svare ecaresererecnvene make catechol.............. GEUIDS sschsiatelsne Pa. 
154 Se 0.9) ALS GET Dats bo cts omeou oC A SemNOA s veer eee mbDs 
155 13. 3200 by wt. in w.. .| tear gases, chem. syn., warn- | cans, drums C.&C 
ing agt. 
156 | © al. eth. benzol. toluol, kero- | dyestuffs, rubber accel., tear | drums..... ... N. 
sene, gasoline; 18.05 w. gas, purif. lubr. oils 
157 | 8.329% by wt. inw........-.- chem, inter research C&C 
: quantities 
158 | 152°°% by wt. in w...........- inter. syn. drugs, esters..... research C&C 
quantities 
159 | s. w., pyridene, acet.a., al.; sls. | org. sy... 6.6... eee e ee ene wdacerwraertet Gai Ge 
dioxan, acet., meth. et.ketone; 
i. most other org. solv. 
160 | © eth., CCl, bz., al.; i. SP SPC lI eccse st oes ay seas cdenss Rte Cr NT rea ard Se yer costars loa D 
161 |ivsvacet.; g. per 100 g.2.123 ba.) oy 5. 2c Neher erence cue tiint ee tecee ent nas D 
36 CCl; iw. 
AGO ongeenper (LOOs gs was Gtiaey COlay, Remi enitie « wiempstonisintnrod ete a etehstellt eye sims sceinseretorete D 
bz. al., acet. 
163 | © acet., bz. COM TAEEAC SOLS: asasisscsenn Dente. ths ohyesdtals, Ohara D 
RG wpence bribe meth. ale, CCle Nick srarsstatrcits s/claiaitvare wae vit [abe aiorn sche alelabeliae D 
v.sl. s.W. 
165 | sls. w.; s. al., acet., toluene, | plsticizer for proteins........)......0.020 eee G 
naphtha, ethyl acetate 
166|s. al. acet., le acetate; | DIAStIOWeNsSOLY) <uisetec ioe. «|e mmiatetale eeetee G 
toluene, naphtha; 1 
167 | s.h. al., acet., toluene, eee PIBSHICMIER HMO. aco isis s a iaieys.si| oe wroteon ertyan G 


i.w. 
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168 
169 
170 
171 
172 


173 
174 
175 


176 
177 
178 
179 
180 
181 
182 


183 


184 
185 
186 
187 
188 


189 
190 


191 


192 
193 





, Trade name 


o-Cyclohexylphenol.. . . 
p-Cyclohexylphenol. . . 
Decylene glycol....... 


Diacetone alcohol (ace- 
tone free) 

Diacetone-(acetone 
free) 


Diacetone alcohol (ace- 
tone free) 
Diacetone, tech...... 
s alcohol, 
tech 


glucose... . 
Diallyl ether.......... 


4-4’-Diaminobenzo- 
phenone 

4-4-Diamino diphenyl 
ether 

1,3-Diamino- 
isopropanol 

Diamy] phthalate... .. 


Di (8-ethyloxy) aniline. 


Dibenzothioxin...... 


Dibenzyl aa.) aoacee 
Dibenzyl disulfide. .... 
4,4’Dibromodiphenyl. ‘ 
Di(n)butyl amine..... 


Di-n-butylamine...... 


Dibutyl phthalate .... 


“ “ 


ss tartrate...... 


2,5-Dichloraceto- 
acetanilide 


Dichlorethyl ether. . .. 
Dichlorisopropyl ether. 








PHYSICAL CONSTANTS OF INDUSTRIAL 














as Formula Mek 

o-cyclohexylphenol....... (lO) CeHa(CoHin) Seen. seeeeee 176.25 
p-cyclohexylphenol....... HO) CeHa(CeHhi) 22ce- eeoeee 176.25 
dis lereistins MURS S Wah Alors acs ahem 174,28 
4-hydroxy-4-methyl- (CHs)2COHCH2COCHs........ 116.16 
pentanone-2 
diacetomepnns jmin se cca CHsCOCH2C(CHs)20H......... 116.16 
4-hydroxy-4-methyl-pent- | (CHs)2>COHCH2COCHs......... 116.16 
dave bon eee CH;COCH2C(CHs)20H......:..| 116.16 
4-hydroxy-4-methyl- CH3sCOCH2C(OH)(CHs)CHs3....} 116.16 
pentanone-2 
diacetone glucose...... sc Crseheo Os tance aoe eee 260.28 
diallyl ether............ CH2CHCH20CH2CHCH2.......| 98.14 
4-4’-diaminobenzophenon e] (NH2CsH4)2CO................ 212.24 
4,4’-diamino diphenyl NH2CeHsOCsHsNHo..........- 200.23 
Ae ee eT ..| NH2CH»CHOHCH2NE2........ 90.13 
amyl phthalate.......... CoHa(COs@sHi1)2.2....16 eee 306.39 
N-phenyldiethanolamine. .| CseHsN(CH2CH20H)2......... 181.23 
phenothioxin............ CeHuSOCcHa. i: feo ack Sener 200.24 
ibengyle pec cia.t pence CeHsCHsCH2CeHs............- 182.25 
dibenzyl disulfide........ CeHsCH2SSCHoCeHs.........-. 246.37 
4,4’ dibromodiphenyl.... . BrCeHuCcHaBre)... 500 ee eee 312.02 
di(n)butyl amine......... (CHsCH2CH2CH2)2NH......... 129.24 
dibutylamine............ (Cio) GNESa3 es. te ee 129.23 
dibutyl phthalate........ Geli (CO:CiHs)see- eee eee 278.34 

os Ba wetecuesers CeHs(COOCsHo)2.......2..... 278.34 

startrate: <.c-ccmier (CO2CsHe)2(CHOH)2........... 262.30 
We detimeiacotarikae CH3:COCH2CONHC¢H3Cle. .... . 246.09 
2-2’-dichlorethyl ether. ...| Cl\CH2CH2OCH2CH2Cl......... 143 .02 
dichlorisopropy] ether... . 171.07 
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CH3CH(CH:2Cl)OCH(CH:2Cl)- 
CHs 


ORGANIC COMPOUNDS (Continued) 




















tional data on above compounds. 


No. Physical form and color Odor ae ty Sp. gr. 
‘0 

168 | grayish-wh sld...............-. phenoligh +. ..tMetec ll aoe, den: 1.01852 
W691 [grayishew ba inexcrs saeco | fos DRERONC seattle dete 4 o..a.5 on netentlell memes: | eae 

: 20 
ANZ ON MV ica PMPs ors aut Se poves esr este kot cacao nc ever MU A ce ercscrctnce secre 2 hs exp adea eee 0.94555 
1 (sl iccra' Ih ek Ree ee ere Oe DLC aS IE Lo ctecg nc cP hs atarncre. oN 0.937—.942 
Toren lig Settee! 6. ld AES ec Eee caer Nee 0.937-. 943-2 
173) teehee cic. | RE TIEE faint ARR h ey Bile Apa .937-. 946 
172 eengheilig = a... ere mild. .| 85-87 by wt...] .915-.9202 
T75} | hwo qe ewes. wiepieeeee oo, int aan oe eee 85-87 by wt...| .9382= 
AO] ergs Ulrmptesrcan ahs payeastere. over yatece’s | (istelsiceroavencha gE EE eed RM pcsand ons a eve Rc eth RY 
IGF | CSL, INC EA Renee men a PUNE Peers Dora eer 805 
On| PUmuanr Oran hs one seed TONE), 3 cuel seid Roe Ae Oh. GA Ae sel ae | ee 
AON ALATA DOW Clet/8s,fes/s,c)ctexcsersins, cake sis Fanible cree ea 8 oct aCee | yet ata lms 
180 | wh.-pa. yel. hyg. er. sld......... aminesliker, 24050. All yo, eee 1.085 
SUSI iwerwe lide... 20.2 Meee otee | ee almost none........... 99-100....... 1.022-1.02620 
TSP Use, SCE OG ae te i ee Hee fo./amine-like, 2)... Jone see 1 119 
MSSNMWAREEE Peete eves cessse niches fa pleases. eee hae a ce 1 22652 
USM | SIUC. ex hac ONSEN ERR re CREME PIE Cin EE Pe oR |b MR Sei ae WL ea Be 
USN pkeperesld:y yes yak tc6 «seen kone UN gal ie aes ae PA cts y anaeas gE ee weer RIES 4 Oe 
TES cai Che gee oete Orcas tig DEERE Sane fa. aromaticyt AUPE PP 4. 2, <<:cckercrdcs eee oes 
TR Al WEG), ny Sayer Oar bt a ere ee char. ammoniacalls uae esas sane 0 76805 
HSS: liwapeb erence ts es ee Beg amMmMoniacall ls 2.4 Seene iN Serco pent 0. 765 
189)|'stablencols lig: =...2acccdon: fa. v. sl. aromatic...... O8 er uca eee 1.047-1.049 
LOO wawGerore con mee ced. ROWE (oo 5 c.clemnuclns Abecae 99-1000 ener 1.047-1.049 
AO i) [Nimetraw seer yo 5. Ae Le mild, pleas............ OS eet a 1.087-1.0932 
192 | wher Side ps cmee oe oes acter ree OR li ries reat real ts Aenea | MP ae et eve 
193: I colspliq. wammeee sae ee en en chloroform-like........ ot eRe 2 1.219-1.2247 
HOE: | COMIC. Aaja pleiyee so CERI res chloroform-like. 7 ge -(2.«1| -1s1.101. eee ete 1.1122 
See two following pages for addi- 1219 
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<a os. Se 











Xo] Tralee | Ming, | Botig, | Ditton |. Bat 
168 | o-Cyclohexylphenol........ 47, 8-55. Bacal) PECHEIE So cre ||loccueaivesccussctannte Seen 273.2 
169|. p-Cyelohexyiphenol....,-,......--|| 129, 2-131) 4. WAGGine oes .1. <iliesesersseressis olede tatti t4 ateal| teeta eee 
1701) "Deoylenel glyicolveracaaqaeraliitatae asta eee SOS Sci. deers lore etka va sshar-o cesvenotoexcees >250 
171 | Diacetone alcohol......... Pan i eae 167. Seeer do. <135-none; >—170-| 170 
172 | Diacetone-acetone free... -. —44. 164-166...... 130-180; 150-170 153 
85% 
173 | Diacetone aleohol......... pit ee, 1002 nl 130-180 40 Ree 151 
174 a tech ae. tee. ee ete|| = Od (APProx) alll. sera seine teers 60-180. 0 ttle 39 
175 “ alcohol, tech....| —44.........|-166.......... <60-none; <100- 151 
none; <150-25%; 
176 We GIUCOBEY worst naers AL OSAMA reccnaalaaroreure eae ote paren \ve-snefienatelotl Otte eR 
LAW| Dially Mothers wie cyryern cies fell sposeterinal spots a ae 2 95 nc PRNG 4 cccvellloveroret sororay-retstovoreton eras 20 
178 |.4-4-Diaminobenzophenone | 239..0-244.6..\.0. 0005 conc clue e ewe ee en ends oe ecleiee cletelen ere 
179 | 4,4’-Diamino diphenyl V7SHB BB en's oc. showered oc sg Nanestrans wrantce seat nate, ae 
ether 

180 | 1,3-Diaminoisopropanol....} 39.4......... TSO2OUEI, 5 cabvencho reek cee eee 269.6 
181 |eDiamylSphthalate.....e\ ine. cneccns see 247-25550 247 = 25D10 ane 357 
182 | Di(8-ethyloxy)aniline...... BOmeiass ae QO OLR HEEL ak lh Snsecanrssanetenceodaratstetenet eae 392 
183 | Dibenzothioxin........... BAL BRB7.. 1. ssc PQO1S Bs face alltererctareneraretenetere te orate tetetete 323.6 
184.|. Dibenzyl, pajecce screened OL Eee ee eee eer) SER OME ere 
185 |. Dibenzyl disulfide......... 58. OH G5. bes cal rete aGW da ae pretaterereterorenetatctatetate ceiate | ae eee ee 
186 | 4,4’-Dibromodiphenyl. .... 1664.81.67. 7.0 OM SS, dasa hass sotarercrarerererereerste sys terekel| eS 
187-|| Dror) butyl amine seccetesayac.!|s icra 159 FRR 52 1B0=180 x sevtrersnsscrcrenstons 135 
188 | Di-n-butylamine.......... <= 50. ners. uC GUS Sees eae 158-17 2a nnennee ee 135 
189 | Dibutyl phthalate......... =85: (approx) S392 Fj ne |tarerererorerererscetetersnatele toate 340 
190 ‘a fh. Ka saradede vate bees 22723587... vrccraret nie 347 
191 SVetarttate...iit.nee 7) Rene 20426... 20.. 197-204: 2 ote cress 270 
192 | 2,5-Dichloracetoacetanilide..) 92-96..-..5. 2).-cnnennnteete | eevee ene teneteaees none 
193 | Dichlorethyl ether......... 51.9.0... T7SP5NES 3. <170-none; >180- | 185 
194 | Dichlorisopropy] ether.. ...| —79.6...... SHAS terse 180-190 parent utente 185 
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tional data on above compounds 
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——— 


No. 
168 
169 
170 
171 


173 
174 
175 


183 


184 
185 
186 
187 
188 


189 
190 


191 


192 
193 
194 








Solubility, 
grams per 100 ml 








v.s.acet., bz., eth.; 75 g. per 100 
g.: CCly, v. sl. s. w. 

v. sl. s. w.; g. per 100 g.: 70 
acet.; 4 bz., 2 CCl; v.sl.s.w. 


i. w., bz., CCl, eth., meth. al., 
acet. 

15 g. per 100 g. acet.; i-w., al., 
CCl, eth., bz. 

s. w. al., acet.; i. bz. CCl, eth. 


0.0575w 


g. per 100 g.: 5 w., 1 CCl, 23 
ats 29 eth.; v.s. acet., meth. 


al, 

g. per 100 g.: 7 meth. al.; 165 
eth., 100 CClu, 165 bz., 200 
acet.; i.w. 


s. bz. CCl, v.sl.s. al.; iw..... 
g.per 100 g.:3 meth. al.; 2 eth.; 
4 CCls,; 8 bz.; 3 acet.; iw. 


oo most org. solv.;i.w........ 


<0.0220% by wt. in w........ 
.041825w.; mise. all org. liq... . 
misc. meth., et. & buty al., 


butyl, et. acetates, eth., acet., 
benzol., naphtha 


1.0720% by wt. inw.......... 
0.179% by wt. in w.......... 





Shipping Source of 
Uses container information 
Bet Pete ta soe ete ltteers ia aystne D 
Br AO tar HARE cil see D 
chemsanter! aches neise woke research C.&C. 
\ quantities 
soly. nitro., cellu. acetate, | cans, drums, C. & C, 
oils, resins, waxes _ _ | tins 
thinner, preservative, anti- | tank cars, comp.| C.S. 
freeze tank cars, 
; drums, cans 
soly, nitro., cellu. acetate, | tank cars, 8.C. 
resins, gums, lacq., thinners | drums, tins 
thinner, preservative, anti- | tank cars, CS. 
freeze ‘ drums, cans 
high boil, solv. hydraulic brake} tank cars, S.C. 
fluid, photo. film drums 
ER aptinty) Be akan te ancy sta cack eres ee ole. CP. 
USES Re ean eae Reece rene Na: cobenen. & 8.D. 
BP 8 Asi ACER ER RU IRSA cosas ns TSE D 
BAA cos eet dee me abet End otic yes D 
DSR tos a.cic ie eo DRM cake Se D 
nitro. solv. mfg. lacq., plastics | tank cars, USI. 
drums, cans 
JR An ota tote a ereeical et cca data se D 
2 Ca 1 ne eR ee IM ae Seats yor coe ad D 
RAD ast DATE AO cot Ome ee research quanti- | C. & C. 
ties 
PS ie se TORO R OCU Oe AOE eee etre D 
cho aoa arty in chan Revors lot i aaee cays (Aen agers reese: D 
mfg. rubber accel., dystuffs...| drums......... C.& C. 
rubber vulcanization accel.; | cans, drums. ...| Sh. 
flotation reagents; dyestuffs, 
corrosion inhibitors 
solv. for resins, plasticizer... .| cans, drums.,..| C. & C. 
soly. dyes, oils, resins, nitro., | tanks, drums CS. 
lubricant, perfume fixative, | comp. cars 
antifoaming agt., plasticizer 
plasticizer cellu. acetates; syn. | drums, cans... .| C.S. 
resins, lubricant, mfg. rubber 
goods _ : 
printing ink, coloring ........ cans, drums....| C. & C. 
h. boiling solv., wetting agt...| cans, drums. ...| C. & C. 
solv, ,extr. fats, waxes, greases | drums......... Crd Cs 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


or synonyms 


N T Chemical name Bormala Mol. 


oO. 


wt. 





195 
196 
197 
198 


199 
200 
201 
202 


203 
204 


205 
206 
207 
208 
209 


210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 


222 








3,4-Dichloroaniline. .. . 
ortho-Dichlorobenzene . 
para-Dichlorobenzene.. 


2,4-Dichlorobenzo- 
phenone 


4,4'-Dichlorobenzo- 
phenone 
1,1-Dichloroethane.... 

2,4-Dichlorophenol... . 


z-Dichloro-(phenyl 
xenyl ether) 


Dicyclohexyl...... i 


1,2 Di-(-2-phenyl- 
phenoxy) ethane 


Diethanolamine....... 
Diethylaminoethanol. . 
Diethyl benzene. ..... 
Diethyl “ Carbitol’’*. 


Diethyl carbinol...... . 


Diethyl ‘‘Cellosolve’’*. 
« phthalate..... 


“ 


sulfate........ 
Diethylamine......... 
Diethylene glycol... .. 
Diethyl glycol........ 


diacetate 
Diethylene glycol 

diglycolate 
Diethylene glycol 

dilevulinate 
Diethylene triamine.. . 


Diglycol chlorohydrin . 


glycol 


laurate...... 


myristate. ... 


* Trade mark. 
+ Theoretical. 


3,4-dichloroaniline....... 
ortho-dichlorobenzene..... 
para-dichlorobenzene. .... 
2,4-dichlorobenzophenone . 
4,4’-dichlorobenzo- 
phenone 

ethylidene dichloride. .... 
2,4-dichlorophenol....... 


z-dichloro-(phenyl di- 


phenyl ether) 
divyelohexyl. ccs cicee eens 


1,2 di-(-2-xenoxy)ethane.. . 


di(2-hydroxyethyl)amine. . 
diethylaminoethanol...... 


diethyl benzene.......... 


sR sulfatel.westy rior 
dietny lamin cope ear 
diethylene glycol......... 
diethyl glycol. ...-......-. 
SS “diacetate 
diethylene glycol 
diglycolate 
diethylene glycol 
dilevulinate 
diethylene triamine...... . 
diglycol chlorhydrin...... 


diglycol laurate.......... 





diglycol myristate........ 
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NP SOR SONS Sap cancoanecoc 
CoHaCle oer nc note oe ter terieters 
CoHiClaw ain Scteelon anoteter 
ClCsHsCOCsHuCl............ 


ClCsH«COCsHuCl.,.......... 
CHsCHi@le sce cel scoeet acter 
@lCcHsOH ee ieceetteae ete 
CysHicO Clee etereemisit peer 


Cebit @ebaty. eee 


. - {162.02 


251.11 
98.97 
163.01 


315.19 





166.30 


CeHsCseHs0(CH2)20CeHsCeHs. . .|366.44 


(HOCH2CH2)2NH........: ar 
(C2Hs)2NCoH4OH.......... +. 
C2HsCeHsCoHs........ ilies 
(CeHsOC2Hz)20............-- 
(CHsCH2)2CHOH............ 


C2HsOCH2CH2002Hs........ 
CsHa(COOC2Hs)2..........-. 
(Celt) 280. ce eer eerie 
(Cos) oN semeetoeler ame 
HOCH2CH20CH2CH20H..... 
HOCH2CH20CH2CH20H..... 
(CHsCOOCH2CH2)2:0........ 
(CH2CH200CCH20H):0..... 


105.14 
117.19 
134.21 
162.23 

88.15 


118.17 
222.23 


|154.18 


73.14 
106.12 
106.12 
190.19 
222.18 


[CH2CH200C(CH2)2COCHs)20. . |270.4 


NH2C2HsNHC2HaNH2....... 
CICH:CH2OCH2CH2OH..... . 


HOCH2CH20CH2CH200C- 
(CH2)10 CHst 


HOCH:2CH20CH2CH:200C- 
(CH2)12CHat 


103.17 
124.57 
288 427 


316.47t 


ORGANIC COMPOUNDS (Continued) 




















No. Physical form and color Odor hes ty Sp. gr 
TQS eineMteitany cr je a-)- oceans TAT Se Be escorts evecare trots Varah ie RN PRE Re otecg SPO 
1:96; RePatcOliea.5,00<ecsmoernten ace BLOMAbIC TSN ararciae Sette soa. e cree eae 1.303 
197 | gran. wh.-trans. sld............- aroMmaticaycuni scan LOO: See: 1.52026 
T9Siewbapowd ahd te enedenes meses. EAI GSR aes orca ta ace lt A [Sos TTR Rae | eee 3 OE 
LOG ew se cn esc Sotete caste. deosarretslernensiararas DAUSEY i svorasastoncctncbl vac Weill& sts) UNG PearSERel | Rilaceanee atareac the 
ZOO colslig Pate. TIGR ON ec SWE Pars prccs cus rorsscr Gene ooe icectesz ve dre NEN 1 16852 
QO Uh ersisldstee sere chides adie phenolighieerairaeteer na eee «oaks eet 1.383522 
DOMMbMStraw=COlOred! WSC: DIG sits «ccc. =\\ parr Meletete arses atonatal ae, thyel| ioral ststaerdte eels 1.2332 
DOS KeolS lig =.= PAE... Settee wey: BIOMMA LIC Geserergetvencrereyal servant re 88552 
2 4M aTE) WAS, CF Solace: evesclsieletel teen exstehstsrs BODE 6s,csrue ce Ponca ullacd cera tisayipereeatae hale cae 
AM RCOIS LiCl. .-4).sayereanveremntssboamnaaaceerens ammoniacal...... .... 95-1002 se sen 1.0985 
DO GHCOMNY 2 5. HG J scrascssnr seit lene toe AMINeslikelee set ere .| 98-100........ 0.8851 
207\\col. cl. mobile liq. .......2...... pleas; characc.csasc aha tence eerie 8682 
USA LCOMMIC 5 -/crarcleisaganeobi eae almost none......... 21 OO IE Ace 0.9094 

20 
DOME SAW DY. 6 Kee Ae etd Sel rok HOR Aca tg cincme ht he ees dares 0.8255 
DLO COL S lig eh heh Sars cists eran aw sl. ethereal... ........ 95.. : 0.8424-° 
SrA ers hin lich 4-\dei-c Meier teresa none. een 59 Bey. 99-100........ 1.118-1.1202 
D1 Oiwenwhs lich ax arte..gae eee seins fasetheralks.ny epee OSes. cee. Re 1.177-1.18250 
D1Sthcloweiwhitliqginsey. quate sees oak ammoniacall)s2.. 2.6: OB eee: 0.712 
DAH wwe wih. didn, Sessile oes almost none........... SARs Se ine 1.117-1.1207 
OD ihalwawh: lid -ccccseebteai@ean wet almostyione Say yae- lee Lae Amd 1.1170-1.12005 
CANCE || Sie id ane Pree Se BOSSE a esterases ou jrpdu sale eeeraae cee 1.11595 
DATalpv ele liqueney ae od cin einteye as aes FalnGaatiach Mio acs | See ey bose 1.3030 
QT Sivan ber slg -feystaysys.ietessescrasvsraoee pleas: Jnioh). Sta: Resins Aa ee es 1.14525 
QAI hy gmvascaliqhyenaen eeeeuek eee chars iamin eslikeqgeiyt.0;\| deed sae 0.953-0.958 
D0) wragpelie icy ce sds cect ce IS acai MR eae a, | A toi ene 1.16985 
221 | It. straw-colored oily, liq........ Ene Nite SARS Amos Aon? techie, Sone 0.963-.968 
222 | lt. colored, wax-like............. Vi faint 6 Saha tech Jt. eee 0.93838 
See two following pages for addi- 1223 


tional data on above compounds. 


ne [tino | sian | ia, | Seine | 

195 |3,4-Dichloroaniline........|........0000. POE ON. 330.8 

196 | ortho-Dichlorobenzene......| —17.2...... NESE AS 278-186. 50 3. cence 167 

197 | para-Dichlorobenzene......| 53.04....... LVS. 4.2 llvepeattevcros. de See 158 

198 | 2,4-Dichlorobenzophenone..| 19410........ B0-O22 275 Jon clissgrus sede waers oa ee 366.8 

199 | 4,4’-Dichlorobenzophenone. | 146.6-147..8..|.0....00.00.0.|occancenccccccuncecchorceseceae 

200 | 1,1-Dichloroethane........ CAT AN te I ER sock Er 57.2-5%; 57.4-95% .| 39.2 

201 | 2,4-Dichlorophenol........ 41-42.2..... TOOL GRE b «ahaa daera datew arenes 237.2 

202 | z-Dichloro-(phenyl xenyl <0 tcreosn P2210. Nocie cose sesh wim SE PRUE ARTE 399.2 
ether) 

203 | Dicyelohexyl...-...-...-. Soa abate oc 3 cit sO cee 238-5% ; 239-95% .. .| 210.2 

204. 152: Di-(-2-phenylphenoxy)) | 1OU2 9102/3. ..c.<cercteveleves dns cell creycesn-soncnsnetse cess yecte-delelvact] Sie ee 
ethane 

205 | Diethanolamine........... 28.. CS OMAR A dot anc x tg leeen eae 280 

206 | Diethylaminoethanol......]............. 162.1 1OS= G5 eee eae 140 

207, | Diethyl benzeneso2 ecco iv. fare ica. «5 5 ewe tees 180-5%; 182-95%...| 1388 2 

208 | Diethyl “Carbitol’’*.......| —47. 187.9 80-100, we arencgneerae Se) 

209 | Diethyl Carbinol.......... <a One nds 115.6 .| 113 6-117.6; 95%... .| 102 

210 | Diethyl “Cellosolve”*..... —74. L214: Pee aa LIS = 140. cotnerae aoe 95 

211 | Diethyl phthalate......... AO Bye, a «| 2s) Oe ays el lcscpocml ncvcteeecsre eee 305 

212 | Diethyl sulfate............ Lilien t nile LO MARR reals 106-11125, 190 of 250 

213 | Diethylamine............ NO ciara 3 a RRR Mo ar ee not >59.5 | <0 

214 | Diethylene glycol......... = BiiOhnrneae 244.8 ...| <230-none;. <270- | 290 

215 | Diethyl glycol............. —6.. 245 dees Daas 295 

216 | Diethylene glycol diacetate.| 19.1........ 250.0 : eehenys wovigors ME 275 

217 | Diethyleneiglycolidighyoolatel) ....s40 cess «0. Well ee salle suteraperneu taro ea onclik eee 

218. | Diethylenoy glycol: dilewar— . 1.3/5. aietite ea acc\ osc ROME eo ate lev crnysreyeraneroncacrayercyor rer els | 
finate 

219 | Diethylene triamine........|............- 206.7 185-215 awianaxte ee 215 

220 | Diglycol chlorhydrin.......|...........<; MR Peers: Gaol eee oes, Nn 225 

221 S-Bilaurate....5.02..008 11-14 315-8255. |... 240-325, 75%; rest in | 290 

vacuo 
222 ‘© Nimmyristate.... ies BORO Eicc ica seeder ARON A Aacerailt croc vere disor 290 
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* Trade mark: 


See two preceding pages for addi- 
tional data on above compounds. 


ORGANIC COMPOUNDS (Continued) 


a 


No. 


195 


196 


ra 
oOo 
~I 


198 


214 
215 
216 
217 
218 
219 
220 
221 


222 





Solubility, 
grams per 100 ml 


Uses 





g. per 100 g.: 6 CCla, 51 bz., 70 
Bl aviSn eth. M1sWis Hactticha sme 
Suralemeblice 1. Wittartaelhnakpss wlth 


SHMUEL W vce. oe cue oteebe tise 


g. per 100 g.; 10 meth. al., 48 
eth., 20 CCla, 190 bz., 150 
acet.; i.w. 

g. per 100 g.: 1 meth. al.; 2 eth.; 
2 CCla; 12 bz.; 5 acet.; i.w. 

co meth.al., eth., CCli, bz., 
acet.; v.sl.s.w. 

v.s. acet., al., eth,;g. per 100 g.: 
160. CClu, 5 w. 

g. per 100 g.: 14 meth.al., > 100 
eth. >100 CCli, >100 bz., 
>100 acet.; i.w. 

g. per 100 g.: 7 meth.al.; oeth., 
CCl, bz., acet.; i.w. 

g. per 100 g.: .02 w., .4 meth.al., 
2 isopropyl eth., 9 CCls, 55 
bz., 19 acet. 


s.meth.al., ethyl eth., acet., 
bz., gasoline, ethyl acetate; 
sl.s.w. 

2120% by wt. inw............ 


.0925%% by vol. w.; misc. most 
org. liq. 
0.720% by wt. mw.........-- 


s.w., meth. al., ethyl eth., acet., 
bz., gasoline, ethyl acetate 

misc. w., eth. al., acet.; imm. 
bz., CCls 


COR isrvin 2 4 eaynianstenetolel ever eia eee 


© w.;s. polar solv.; i.non- 
polar solv. : 

oo w.;s.al., acet., ethyl 
acetate, toluene; inaphtha 

co w. & hydrocarbons........ 


disp. c.w.; s.al., hydrocarbons, 
oils 


disp. h.w.; s.h.al., 
hydrocarbons, oils 


insecticide, deodorant, solv. 
org. syn. 

insecticide, fungicide, de- 
odorant 


absorb. a., gases, soft., 
moist. agt. 
formation esters...........-. 


inert reaction medium....... 


plasticizer fixative, 
denaturant 
ethylating age catiinctae- ye: 


rubber chem., soaps......... 
antifreeze plasticizer, soft. 
agt. 
chem. syn,; soft. agt......... 
hie oul, Jacq. solvteeecer cenit 
compatible with nitro., cellu. 
acetate, hygroscopic 
compatible with nitro. cellu. 
acetate, some vinyl resins 
form soaps for derivatives... . 
chem. syn., plasticizer inter. 
emulsifying, disp. agt. cos- 
metics, dry cleaning, dye 


soly.; furs and leather 
emulsifying, thick., disp. agt. . 

















Shipping Source of 
container information 
Tnvaein jena ears D 
drums, cans... .| S.P. 
barrels, drums, | 8.P. 
cans 
Mate e Laer ani D 
hy Gi aie Posi os oe aaa D 
bit Speer ert, D 
Bae Mein enee ate D 
Ree pice nines aura D 
thd Arr ach eas D 
Pe dave rm arena sgebeniuens D 
cans, drums....| C. & C. 
drums. sa. C.&C. 
af sag fran deals ee here D 
drums). neve C.&C. 
cans, drums... .| Sh. 
drums ess C.&C 
drums, cans. ...| C.S. 
glass jug, cans, | C. & C. 
drums 
cans, drums....| Sh. 
cans, drums, C.& C. 
tank cars 
tank cars, USL 
drums, cans 
CANS), wopeiteqeriies C.& C. 
4 madetrs bases G 
cans, drums... .|G 
cans, drums....| C. & C. 
research quant. | C. & C. 
drums, cans....| G. 
drums, slabs....| G. 





ee 
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PHYSICAL CONSTANTS OF INDUSTRIAL 




















No. Trade name meee Formula Mol, 
223 | Diglycol oleate........ diglycol oleate........... HOCH2CH20CH2CH200C- 370.56¢ 
(CH2)7CH(CsHi7) CHt 
224 palmitate... . *\ palmitate......02 HOCH:2CH20CH2CH2000- 344.52¢ 
(CHe)14CH3t 
225 st stearate...... “stearate. 2... HOCH2CH20CH2CH:200C- 372 587 
(CH2)isCHat 
226 | 2,4’Dihydroxybenzo- | 2,4’-dihydroxybenzo- OHCsHsCOCsH:i0H.......... (214.21 
phenone phenone 
227 | 4,4’Dihydroxybenzo- | 4,4’-dihydroxybenzo- OHCsH.iCOCsHiOH............ 214.21 
phenone phenone 
228 | Diisobutyl ketone... . diisobutyl ketone......... (CH3)2CHCH2COCH2CH(CHs)2. |142.24 
229 | Diisopropanolamine. .. | diisopropanolamine...... . (CHsCHOHCH»)2NH.......... 133.19 
230 | Dimethallyl ether.....| dimethallyl ether......... Jere re 126.19 
3) CHe 
231 | Dimethoxytetraglycol .| dimethyl ether of tetra- | (CHs0C2HsOC2H4)20. ......... 222.28 
ethylene glycol 
232 | Dimethylamine....... dimethylamine.-% << 3.2 14|\(GHa)o Naess oe cee eee 45.08 
233 | Dimethyl dioxane..... dimethyl dioxane........ OCH(CHs)CH20CH2CH(CHs) . {116.16 
RE BE 
234 es ethyl carbinol] (tert amyl alcohol) CH3CH2C(CH;)OHCH3....... 88.15 
(2-methyl-2-butanol) 
235 | 1,3-Dimethyl-1,3-di- 1,3-dimethyl-1,3-diphenyl | CsHsCCHs(CH2)2CCHs3CsHs. ... |236.34 
phenyl cyclobutane cyclobutane 
236 | Dimethyl furane...... dimethyl furane.......... OC(CHs):CHCH:C(CHs) Shae 96.12 
BA See ey 
237 “ phthalate. ..| dimethyl phthalate...... CeHia(CO2CHs)ats..02.55...0206 194.18 
238 ‘ se ...| dimethyl phthalate... ... CcoHa(COOCH3)20n-nte-eeeee 194.18 
239 | Dioctyl amine........ dioctylamine............ [CHa(CHz)sCH(C2Hs)CH2J2NH |241.45 
240 | Dioctylaminoethanol. .| dioctylaminoethanol...... Pe Carana emanate 285.50 
2)2 
D410 Dioxanetn. sunset 1,4-diethylene dioxide. . ..| O:(CH2CH2)2:0............... 88.10 
242 | Dioxolane............ dioxolanes. ccs ace. eens CGH OC HaOe is ant aha Rae 74.08 
243 |1,1-Diphenylethane....| 1,1-diphenyl ethane. ..... CsEsCHCHsCeHs.. cee 182.25 
244 | Diphenyl phosphate. ..| diphenyl phosphate. ..... CeHsOHPOsCcoHs2H20......... 286.22 
245 | N,N’-Diphenyl pipera- | N,N’-diphenyl piperazine..| CeHsN(CH2)sNCcHs........... 238.32 
zine 
246 rie ketone- dipropyl ketone(butyrone) | CHsCH2CH2COCH2CH2CHs... ./114.18 
utyrone) 
247 | Dipropylene glycol... .| dipropylene glycol... ... (CH: CHOHCHs)sOsaeaeee ee 134.17 
248 | Epichlorohydrin. .:... epichlorohydrin.......... CHS CICHOCH24e..5ss. ees 92.53 
249) Ethanoli hasacsee ase ethyl alcohol............ CHa CH OH ssh heet oie ae 46.07 
250 Bidar Suey, Sener st Bn oe CHsCHsOH era eee eee 46.07 
251 | B-(p-tert-Butyl- 2-(4-tert-butylphenoxy) CceHsC(CHs3)30CH2CH20H..... 194.27 
phenoxy) Ethanol ethanol 
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ORGANIC COMPOUNDS (Continued) 




















No. Physical form and color Odor sis Sp. gr. 

293) arediotlyaliqiisn saben eae fatty tree tide pote fechis.37 iw: .| 0.930 

224 | It. colored, wax-like............ Vilalta seeker tech. pce: 0.92446 

225 | wh, wax-like sld................ faint atuyee eee eee techn meee eeer 0.960 
226ilistraw: colored (or. ....0s-..- sett) = CNT) Een ete oe Sian asd] Meenas Por sc |mcd onan Ga bos 
DO TAWA GORLAIN BAI v5s.1.lrscieterseneiebevs)siciaxs TONE 55 start sieve cH te arth ter [lessor nb REMMI IM tekeee tke ok abod ence 
DIST MEO UM Gc are cnerstaltavainel ete tnerer sox agreeable, ketone-like...| 95 0.80895 

DOOM Meal ewls ch roysretere rors ete vere sucts oecevetoveroye amine-like Mee. a. ansner elena be eonee 1.0089= 

D3 (A MMMITOL Weare Save cies S orcasras Wheceforeiens PUNEnU Reece 9B. a copnataeees 0 816-3 

23 1inwanwbe liquidly! sit. wis om ese almost Tone. Aaoaee rel|l enka 1.01322 
DEM Sat sts Cisteve st thontacha sem rele strong amm........... O8ivre.oceaeeeh 6865-6 

DPM Maem Eee LIC ict tea erase the rc ro seneracre cre vane ct MN Saee felsacen Fae ene be foo fn nian eect 0 9268 

PRY || io TLE CRP ice eta Oe ce ee i ee oe 0.815 

QO RHRMGECE 2 a)2 << ale dae estates civic NONE Grarstar uracil cere eee erat 9822 

DEMME ESL Serco po Gare sal ote Bite ealion och RMA clas pcs biecsse ERRONE 0.890052 
eyo re er fare GRE An a BR 085.5. fenbeal 1.192-1. 1947 
23eiilimetraw sins NNR an vi faintien -ayeereE sf 99-100........ 1.192-1.194°° 
QSGECOLPpliG enccicee saiew en theis ccbets almammoniacalewinsen.|booe he eeeErnes 0.8062 

DAO Garise WH efeteiacsecevayavssorere ss evsie) <csreiererw Pict pees geese laean ss scon cocoon enon sean 5 
24a. Sete 2 mild, 12268. 00-00-00! 99 by wt...... 1.030-1.0385 
DAD WECOIMUE te cists Hamas veiw sinvaw cctv = pleasant ethereal.......]........--.-++ 1.065 

243 | pa. straw colored liq............ BLOMALIC se s.ctecetteres erste [Ibias eas yorsy Ree 9872 

244 | wh.-pk. cr. powd........020.... mild, phenolie....0S%)|) 2-2 -a2.ddailiien 1.2422 

Dy | Kian AR ABE SECURE CE Ser dne ROTEeareo ote nk herr csal Madbdc cen aoa lnc noes Sonia a rc oc 
246 eaemiante, Sa Sheela se agreeable........--.++- 951000003 a 0.81622 

DRT NOOR tae cis acer brs etrceVors cA tavecs< oi none MR 2g eRe es. Iho caeebrates 1.034-1.039 

Pvt cd [ich ae eae oe fa. mBBSy eae OB kee. 3 cunt 1.1812 

246 t wawkaighe ty seaweiecae. 1.20 char Rll doi $n 09:4 Meme eet 0. 8090-0. 8128 
OFA Ip|(aib uit We .oeaeiae cAneerReaaee chart eens hihites 99,9 rer sect <.79442 

251 | cl. col. pa. straw, vise. liq....... DOUG is seotaes ovsceseysnoh cal Bin spot OSE 1.0145 











a nnn nee EEEEE EET 


See two following pages for addi- 
tional data on above compounds. 


PHYSICAL CONSTANTS OF INDUSTRIAL 





Melting Boiling Distillation Flash 
No. Trade name point, °C point, °C range, °C point, °F 
223 | Diglycol oleate. ............. OK, ernie eae eRe 240-330, 85%; none | 290 
224 MSPSe Palmivaton sete BBO co accoticnlaetOeen hideccucy clWine ne te ee eee 290 
225 Ue stearate. .....00.4 BSH BSc acres MUNOY Ql Rekc be occs calle pie Gar chaser = cee REO 290 
226 | 2,4-Dihydroxybenzo- DB9=T4 BGs oo, clhesccsi Boalt evecceall ei ace wie xcen ate Sek OO 
phenone 
227 | 4,4’ Dihydroxybenzo- 206. S218 58 i cil cscns 80 Refeserseed|te so a ones 2 co yexry ae oe 
phenone 
228 | Diisobutyl ketone......... 41.5 LOSSINRe AL... 165-700 saere eee 140 
229 | Diisopropanolamine.......]............- VL OSE fore ceus|loo-eis 9 oe ae 5. lta ote a 
280 | Dimethallyliether....2.-20)b cus cnnncns ADS Re) eee ne lob on ate ea 23 
231 | Dimethoxytetraglycol. .... 7} ee: ee 275.8 ZOD—2RO eres ee 285 
232 | Dimethylamine........... | eb FEZ RS TOR sl canister tee i (27% 
soln.) 
223° | Dimethyl’ dioxane... o-... |sucwenn< eon RL BAL SPaeR lara ARON aS A8 > <1 5 
234 | Dimethyl ethyl carbinol....} —11.9....... 101.8 .| not <99.5 70 
not >103.0 
235 | 1,3-Dimethyl-1,3-diphenyl. | 49...........]............. 306.9-5% 289.4 
cyclobutane 308 .7-95% 
236 | Dimethyl furane, ......... [iw snno on ww n en 04 Oe ct hex illoaavstatian: Ger oe eee 45 
237 i phthalate.......2. DEOa es <2 2 <i] 2S LAO Ete 280-285 300 
95% within 2.0 
238 ee i vacate ee 0.8 (approx.) | 282... ..9..... <280-none 295 
>290-none 
239) Dioctyiantne.ns.cneonexc Mee eenic «tee BRUM EL coils saw agent aay ean 270 
240) | ‘Dioctylaminoethanol), - 62 P ic, < < « 2 ~ ~:ni.0 eee bub lace oe bb eens cs wc ce cen 
241:3/Dioxaned. A. <I R ae ee 10 pa. 10d Site ES 95-none; 65 
: 103-none 
242" | DioxOlane $:Fepariennivs oc nnleeeies <1 tear ATONAT. © sascliyamc ss Deaton pena 35 
243 | 1,1-Diphenylethane........ ==) | PaO [tet 2, rr? ee 272.1-5%; 264.2 
c 274.6-95% 
244 | Diphenyl! phosphate....... BORO L «.issic IEE REUSE biste cilia, cn wh tact SENS Oe eee 
245. | .N,N?-Diphenyl-piperazine.. | 165. 7=167 -7.|:3.0...-.52..|....c0conasecase Fe uheenet eee 
246 | Dipropyl ketone (butyrone) | —32.1....... Lhe. ae TBS=14b alee 105 
247 | Dipropylene glycol,......./............- 231 Been 1h. PH OF a a crcrrerta 85 ¢ 280 
248 | Epichlorohydrin.......... SO Metres Scag NIGH Rete cota. Sopa anee ae 90 
249-) Hthanolle Gf crs veered 114.4... IB. BIG as. <77-none; >80-none | 70 
250 eek retieapee dot oe 114.4... PSE IEE Re sl cua icin ere Re os 65 
251 | B-(p-tert-butylphenoxy)- LO ack as + seal ear RE oe 146.5-5%; 248 
Ethanol 155.5-95% 
122 See,two preceding pages for addi- 




















tional data on. above compounds. 


ORGANIC COMPOUNDS (Continued) 








Solubility, Shipping Source of 
No. grams per 100 ml Uses container information 
223 | disp: ¢.w.; s.al., emulsifying, disp. agt.; drums, cans....| G. 
hydrocarbons, oils sprays, polishes 
224 | disp. h.w.; s.h.al., emulsifying, thick., disp. agt..| drums, slabs. .. .| G. 
hydrocarbons, oils 
225 | disp. h.w.; s.al., emulsifying, thick., disp. agt.; | drums, slabs. ...| G. 
hydrocarbons, oils ceramic insulation: cosmet- 
ics, pharm., lubricant 
ODereppera Over 44 eth, 44 mebhis |i ns hiaaecide actescelew oleh este fe tinge spider cio «aye Dy 
al.; 52 acet:; iw., bz., CCla 
Zi || Gs We OER Mae Gens ooncocdeceagoorooucsulletdoaspeundonce Ds 
4 eth., .6 acet.; i.w., bz., CCl 
228 | misc. most org. ‘tia. "<0. 06200, syn; soly. rubber nitro., drums) iaiaene Cr& C: 
by wt. in w. synth. resins 
DOO Boowar.scyte 2s beets te te prep. of soap... ....f6.cnme ss Grumsneen ee Cre: 
ROMERO So AV eC Sa crt ten ste a wee RA EEN oi botlenn & 6 = aie MOMUNUMEE sills 10 8. gaa nc SRD 8.D. 
231] © w., hydrocarbons..........| plasticizer . neutral reaction | drums......... C.& C. 
medium mutual solv. 
232 | s.w., al., eth., org.liq..........| dehairing agt.; acid gas absorb.| drums, bottles. .| C.S. 
soly.; gasoline stabilizer 
233 | 4.3320% by wt. in w.......... solv. rayon, cellu.ester....... research quant,.| C. & C. 
OAMS.W Cid teil Sob eee fe eoetees chemisyn.:. 70.2. 08i wae cases, drums....| Sh. 
pepaio pipers lOO wees meth ales” W475 eels ss eS Re oe ole 2c ee D. 
eth.; He ae 190 bz., 125 
acet.; : 
ENA MLCWSey 4h tee tacit sine ee gaunairo dle ERAS eine oerme eae aaarnetonsiae research quant..| C. & C. 
237 | 0.43820% by wt.inw.......... plasticizer iro! ., Ccellu.ace- | cans, drums....| C. & C. 
tate, lacq., plastics 
238 | misc.most com. org. soly.; plasticizer rubber mix., cellu. | drums, cans. ...| C.S, 
536 w. acetate; solv. - gelatinizing 
agt. 
239 | <0.0220% by wt.inw........ chem inter: {0200 . os .avaes research quant..| C. & C. 
DAG Weseeeisenta a Sat atneiedind chem, inter......0.5) 222.04. research quant. | C. & C. 
241 || col w., comzorg.solv...:.. 2. . SOLVes Meactt sentra die Aan CANS.2255305 405 C.& C. 
FG || C2) tear terranes dete afin solv.celhu.esters..:.......... research quant. | C. & C. 
SASNicoue acets*) Dake“ OCClas Metheteie et set cee ss eatttacs «5 cit c|(s4 saa namie eee Ds 
meth.al.; i.w. 
244 ws.al., s:weig: per 100 PieTOO | ic ccs eset PRES o |b ane eae SE D, 
eth., 100 acet., 10 bz., 4 CC 
245 \'g..per 100:g.2.2 meth.al:, 2 ths) oo. .isncenteetis ee east e ee Di, 
3 CCl, 7 bz.,,.4. acet.; iw. : 
246 | 0.43829% ‘by wt:in w.......... h.boil.lacq.solv.............. research quant..| C, & C. 
PY bal lie cM ROS SER eas and Paar h.boil.solv. plasticizer........ cans, drums....| C. & C. 
DAS In Giyraeenre ces ie aczantansarrecotieua.co cee Alf oucuens Rasta oih ore SRNR Kenran ox ber UTM al, ote, Sian Una ae 8.D. 
249 | © w.3misc.comsolv.......... industrial chem............- cans, drums, C.&C. 
tank cars 
250 | © w.; misc. COM SOLV, eye ce cyync solv.lacq., resins, flavors, oils, | tank cars, ASHE 
chem.syn. drums cans 
251 | 0 Det ae isopropyl Othe, Daa its ccvakurds cole sede vem oes a-Ssrenced ie ar iebememneren tees a D. 





acet.; Ss. CCl: i iw. 











No. 


252 


253, 


254 


255 


256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 


277 


278 


PHYSICAL CONSTANTS OF INDUSTRIAL 


a 























Trade name Pap ae Formula Mel 
(4-tert-butyl-2-chloro-_ | 8-(4-tert-butyl-2-chloro- | ClCsHsC(CHs)s0CH2CH2Cl..... 247.16 
eat (2-chloroethyl)| phenoxy)ethyl chloride 
Ethyl acetate.........| ethyl acetate............ CH; COO@Hs: - aah -nent seer 88.10 

Me ol aceeeater ce si Wiest caress CH; COOC2H ss. eee eee eee 88.10 

a ere “ OO Godunaosaeue CH: COOC2Hs-ce si setae 88.10 

“ acetoacetate....| ‘‘ acetoacetate........ CH3sCOCH2COOC2Hs.......-.- 130.14 

7 a Y pum oS bo. CHsCOCH2COOC2Hs.........- 130.14 

Se alcoholrerte sia, ca alcoholis.sissuiat aes CoHOH ace setre een ae 46.07 

‘“* penzene........ *S benzene issisicis... syst: CoHs CHa CHa yn ene- eet 106.16 

See boratelsst, see Same DOL UC Nottateseicteiereteers (CoHsO) 2B... Speers eee ee 146.00 
2-Ethylbutyraldehyde .| diethyl acetaldehyde. .... (CoH) >CHCHOS eee ee see 100.16 
2-Ethylbutyric acid...| ‘‘ acetic acid....... (C@2Hs)2CHCOOH Seana 116.16 
Ethyl benzoylacetate..| “‘ benzoylacetate..... (CsHsCOCH2COOC2Hs)........ 192.20 
“  chloroformate...| ‘‘ chlorcarbonate..... CICOOC2Hs fcc eriee nn pee 108.53 

“  carbonate...... bScarbonate...eiter (Coos) 2COs ar eonaccer ere toe 118.13 
z-Ethyl diphenyl ether | z-ethyl diphenyl ether. . . CeHsOCsHiCoHs...... Meas 3 198.25 
Ethyl ether.......... ethylketherteseseiner a eee CoH OCsHs aemneni eee 74.12 
See eALC:S. See (sulphuric (CiHs)20\. cts diane osemeoe 74.12 
“formate sastigesn Art Prats Reese Sec se HCOOC2Hs sacreaelee ian 74.08 

$ at aA fe Soe esos rcepeeee HCOO0CHHS i cinewig sqin-ee ee 74.08 

% lactate: mss * lactate...2 p35 ager CH;CHOHCOOC2Hs........... 118.13 

e So ea tists: ee REN, SAO CH;CHOHCOOC:2Hs............ 118.13 
“Seroxalateeemcrin: se oxalate sweeter ( COQOC aH.) 2 Feiareincte cielo stereo 146.14 
p-Ethyl phenol....... p-ethyl phenol........... OHCsHiCo Hs. emcee. se eee 122.16 
Ethyl phenyl ethanol- | ethyl phenyl ethanolamine | CsHsN(C2Hs)CH2CH2OH.......} 165.23 
# pitalate tik diethyl phthalate......... CeHa(COz@2Hs) 2) sec croc ei 222.23 
2-Ethylbutyl alcohol.. .| 2-ethylbutyl alcohol...... (C2Hs)2CHCH20H.,..-..-----. 102.17 
2-Ethylhexanol....... octyl alcohol............ CsHsCH(C2Hs)CH20H......... 130.23 
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ORGANIC COMPOUNDS (Continued) 


No. 


252 


253 
254 


255 


256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 


277 


278 














Physical form and color Odor ie Sp. gr. 
coll-pa. straw liq............... fas aromatic. ncn creeeecili cee 1.1492 
WOR IO Me 5 aNeieicint ee pleasant 95-98......... 0.894-0.900-° 
WER NR Clat,s:sietiseiotonrelerak tries n, res, pleas. fruity.....| 85-88 by wt...| .883-. 888 
Sissi IG pagnncesmee aeaetoar ee TWIG), tik WAS enooco once 90-100 9SeREEe -899-. 902° 
Gta, Pi we NEE Ree Ta Ree eee 97.5-100..... 1.023-1. 0285 
almost w. Wh............00000 mild ee tetera ke: OG melons ee 1.027-1.0305 
ui ! 15.56 
NCPR overs izaiayelsieignd Wiehe seeee i xcare mild sneeresaaseeseeiiee 99.9 ; 0.7944 
COMMUNE Re reine cursor eames BL OURO esta pos sarc ese Moe soniwe eR 0.870 
OU EECL oye eth aicsals ice cxcostete eae teseveso4|| MaeARE anche Comat Che eh 98-100........ 0.864 
al, ensoacdosobokonca beaded age opr Gee ne aeicae nae 90-100 .| 0.8170-0.823 
WE Sew Ue eeeeetrcas aetsaeree faint 95100 bree 0.9170—. 9220 
MGep velar LG ss,;,cisnataalalets = Ackeare «bees Charen: Ricieramreneraunintee 95) D1 seen 1.111-1.1175 
Ryans Lidice vaissishcinaite an serena irritating, tear producing] 96. . jal, 135-1139 
TGR eee ©. | mildéneresy ace aek 98-100.......- 973-917 
TOMETTHVelwliqhtciaaesectscee aniesn. pleasanomaticn eee mee arcane eters 1.0322 
Rw baflamsiliqd.acecneae0sk <r ctherealSaessineaeeen te 99-100) ose. 0.715~.718>> 
SRW AS LLG) fareraveceye cs zveverare niet. aus erie Charsiiairese eerie aan aiden (tes 710057 
WRT De ices cto ote tn pleas. aromatic........ 95-100 by wt 900.930. 
a OTH ea ieee eer pleas. char............ 94-96........ 0.900-0.930- 
MRT He liqer ey. se A mild, n. res.......-.--. 96-100....... 1.020-1.036—- 
2 ch ieee aoe ee mild? Wires aye] OO aesatnete 1.020-1.03652 
wan lig iis. 2400 Mi aa. mild} sasiresiawtit bh : Win cerndentins 1.075-1.079>> 
dk. strawcolored cr. sld......... phenolic od Orssseeevas ae laeraeetrtee el 984 
COLL eteterarerseatste Pera eee oeemerece AMIN EHS a crosesencrerstarciat olga eae etree 1.040 
WRWHMLG MEE EEE neo eras Hone A J eeeene 99-100....... 1.117-1. 1215 
coltliqh ene oie oe Leake. Tile ean, 1A ee 99. nate 0.830-0.835;° 
colslig: eee CMa Peck. Taild PARE Erato 90: see 0.832-0. 8375 


See two following pages for addi- 
tional data on above compounds, 
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254 


255 


256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 


277 


278 



































Melting Boiling Distillation Flash 
Trade name point, °C point, °C range, °C point, °F 
(4-tert-Buty-2-chlorophenyl)| —20.........]..........--- 176.0-5%;.179.8- 339.8 
(2-chloroethyl) Ether 95% 
Bthyl acetate... eee ey —83.6 Hee .| <73-none; 40 
>80-none 
z ms —83.6 aie <70-none; 23 
<72-10% 
>80-none 
“4 Sad aad xxi eee 83.650. ois Tio RARE Le 8 <75-none; >80- 42 
none 
“~~ acetoacetate........ = BESS arney a aL Y Foie Seat <96-5%; >110-none| 185 
vy BE or ee | ECR 180 SEE E call nactsacccree ca eee 171 
= Ralcoholl...j.< 4 csiveeee' aD ante PSB: ghar ere lc eecacces ore ete ca 57 
76 DenZeNe). cas keper bs O20 One eee TS SANTEE ollie cetaceans terete 85 
 eboratercgleereeen ne 0s Gn san 12050) eee nen 11212 ee 65 

2-Ethylbutyraldehyde..... —89.0...... GRO eee S0=135 sceeen cael eee 70 

2-Ethylbutric acid.........] —9.4....... 194 0eeE Te ... 185-200\02 os eee 210 

Ethyl benzoylacetate......]........... 14610... <11410-none; 285 

> 14810-none 
“~~ chloroformate........| —80.6...... Cee ioe SN EMRE GRE Sa 82 
Vwmncatbonate......ecnsr —43.0 126.8 <120-none; <128-| 89 
90%; >130-none 
z-Kthy] diphenyl ether. ...| <—20......]............/. 159.5-5%; 166.5- 294.8 
95% 

Ethyl ether. ............. = eee SAbeatetae ee ee tt sell —40 
ie pee PRC Orca ets 1168S oe 34 bus bls) oo ee ee <10 
famcfonmate, 20.20 eee =80.5.. ait: 54.3.........| <5l-none; >55-none | —2.2 
eS Cs. 8 oN = 80) 2, [OAS tee. «| <5l-nones >45-nonel | 9) 

Sy, PelaGtatersccc.ucs 2008 of —25,.......<0/454,..2......| <102-none; >178- |) 4145 
none 

My pone icecsall beet eee L538 Oe <102-none; >173- | 129 
none 

SPROSAlnbe ngs: ciss 8 —40.6.:... 185.4.......| <180-none; >190- | 168 
none 

p-Ethyl phenol........... CY Rep ch eit: or PS ae 216 .6-5%; 219 .3- 219.2 

95% 

Ethyl phenyl ethanolamine.|............. PALES 55 Sg 260-276740 <i pau eee, se 
t phthalate....| —5......... 200-2079, .. .| 200-20759........... 325 

2-Ethylbutyl alcohol. .....]............. 143) 9a. F-.. <140-none; >160- | 135 

none; <145-5%; 
<155-95% 

P=Tity We xan ol). 5 secs eters soa, cise ee <180-none; >190-_ | 185 

—none 
1232 See two preceding pages for addi- 
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ORGANIC COMPOUNDS (Continued) 














most org. solv. 





gums, waxes, resins, disp., 
wetting agt. 








Solubility, Shipping Source of 
No. grams per 100 ml Uses container information 
PEOam met htal mmet aise OCI: DeGuise eri wuessiecodll us See amenele hi dew oa laiyah went D. 
acet.; lw. 
253 | 8.7220% by wt. in w.;s.al., eth., | solv.syn. other compounds. ..| cans, drums, C.&C. 
CHCls cars 
254 | misc.et.al., butyl al., acet., | solv. nitro. lacq., prep. medi- | tans, drums, Cis 
CHCls, CCl, 7.6 w. cines, perfumes, flavors. | cans 
denaturant 
DO OWE Maco eakhAaae aoe nitrocellu. soly., syn. base for | tank cars, US.I. 
org. chem., pharm., flavor- | drums, cans 
_ing, denaturant 
256 | 11.62°% by wt. in w. © al, eth., | inter. dye and drugs.........| cans, drums....|C. & C. 
et. acet. 
DS TMS Wiscsescscectarrsticrten tia holate dee mfg. dyes, pharm........... drums, cans, U.S.I. 
bottles 
258 | misc.w., most org. liq .| soly. lacq., varnishes, flavors, | bottles, cans, CS. 
, raw mat. in chem. syn. drums,tankcars 
DEG) CGT Rare core ed ot ald | Ut ALE RRR IeIOIG ota moi iter ich research quant. | C. & C. 
PG MBG: Wis, ctracnituccovsaschaveia belt ete ties chem. syn., indust. soly......| research quant. | C. & C. 
261 | 0.3120% by wt.inw.......... prep. of pharm., rubber accel., | cans, drums. .. .| C. & C. 
? synth. resins 
262 | 0.2220% by wt.in w.......... inter. drugs, dyes.........: cans, drums....| C. & C. 
263 | misc. com. org. solv.......... dyeiinter. . j.. cadena oun at drums, cans....| U.S.I. 
Dx || hy ee OS RES re Be flotation agt; diethyl carbon- | glass.......... W.S.15 
g ate inter. 
Jef Ui 2 ee er ee ee neutral lacq. soly........... tans, drums, USI. 
cans 
266) © meth. al., eth. CCl, bz, |..-....... 6.02 sees ee eee ee [eee senses eee Dz. 
ACE es LW ibn doves cssare celts tacts 
267 | 6 89200 byawtecn wwe ae ns solv. denaturant extr........ drums, tank C.&C. 
cars 
PB OMA O S20 Y0. ac cmc es acceiny clovenevsi v'mierause BAe lab. agt., solv., synth. base | drums......... USI. 
dry-cleaner, denaturant 
Bega Wow... Me ibes Maley Rohs dis fumigant, larvicide, synth. drums, cans....| C.S. 
flavor prep., medicine 
270 | misc. com. org. solv.......... Vitamin Bi sym.) 44). .-.. 5-1 tank cars, US.L. 
drums, cans 
AIMCO Wa csr 8 rec oxsice sia eyexinen LM SOlW fa otebecsicors- oboe drums, cans. ...| C.S. 
2h fie || Ca ne cellu. nitrate solv., cellu. ace- | drums, cans... .| U.S.1. 
tate solv., resins solv 
2263 |) SSPE a A dye inter. pharm. base, nitro. | tank cars, US.I. 
solv. drums, cans 
Paurow meth. al, eth, CCla,  baavalan os: a :eebiteteeitace aneaeilt-)-ccler - metabiite DF 
acet.; v.sl.s.w. 
275 | 0.520 % by wt. inw.......... azoidyes yserneeetee Bera cans, drums....| C. & C. 
PARGMN Os G22 W) oynvrerior oy Leebwaerd cdveed plako nul nitrocellu. plasticizer, cellu. | tank cars, cans USI. 
acetate plasticizer, perfume,! drums 
fixative, insecticide, synth. 
resins ‘ : 
277 | 0.432% by wt. in w. misc. | lacq., synth. resin, varnishes..| cans, drums....|C. & C. 
most org. solv. 
278 | 0.102% by wt. in w. misc. | defoaming agt., solv. synth. | cans, drums....| C. & C. 


EEE ee 


1233 


No. 


279 
280 
281 
282 
283 
284 


285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 





Trade name 


2-Ethylhexoic acid.... 

Ethylidene diacetate... . 

2-Ethyl-3-propylacro- 
lein 

Ethyl silicate......... 


“sodium oxal- 
acetate 
Ethylene............. 


chlorhydrin, 
anhydrous 
a diamine, 
anhydrous 
re dichloride . .. 


es ** silicate 
oxide........ 
“Flexol” plasticizer 

3 


“Flexol” plasticizer 


a-d-Glucose penta- 
acetate 

8-d-Glucose penta- 
acetate 


Glucose pentabutyrate. 
Glucose pentapalmitate 


Glucose penta- 
propionate 

Glycerin dichloro- 
hydrin 

Glycerin-a-monochloro- 


hydrin 
Glycerol dichlorhydrin 
Glyceryl laurate...... 


“ monoricin- 
oleate 


monostearate 


“ 


PHYSICAL CONSTANTS OF INDUSTRIAL 


Chemical name 





or synonyms Formula 
2-ethylhexoic acid........ CH3(CH2)3CH(C2Hs)COOH..... 
ethylidene diacetate...... CH3sCH(OCOCHs)2.......5..-- 
2-ethyl-3-propylacrolein.. . | CHsC2HsCH:C(C2Hs)CHO.. .. 
ethyl silicate............. (@2Hs)4S:042 250. eee 


sodium ethyl oxalacetate . 


ethylene 


S chlorhydrin 
anhydrous 

diamine, 
anhydrous 

e dichloride... ... . 


di-2-ethylbutyrate 





triethylene glycol 
di-2-ethyl hexoate 
triethylene glycol 
2-furancarbonal 
2-furfuraldehyde 
2-furancarbinol.......... 
isoamyl alcohol.......... 
diethylene glycol 
monolaurate 
a-d-glucose pentaacetate. . 
B-d-glucose pentaacetate. . 
glucose pentabutyrate.... 
glucose pentapalmitate. . . 
glucose pentapropionate. . 
glycerin dichlorohydrin. . . 
glycerin-a-monochloro- 
hydrin 
1,3-dichloro-2-propanol. . . 


glyceryl laurate.......... 





“ monoricinoleate. . 


“ monostearate. ... 








C2Hs00CC(ONa)CHCOOC2Hs. 


HOCH2CHGCl. os. rcccceciseeereee 
HeNCH2CH2NHe.............- 
CICH CHSC) cc: nccnmicsneeeee 


HREOC H:CH2OH.a.cencee ea ae 


HOCH2CH2OH |i... 00 neee 


.| CHOCH2CH20)48i.........2..07 


(GHs)2:0. .=57.- hie ee ee 
CsHi1COOC2H:(OC2H4)2 
CCsHu 
ge pane eens ee 
7 
CAHO-CHO! Sis ie aie 
CiH,0:CH:20H. 4 2:.48- eee 


CEHiOF 5. 3:0 sotigeiecison sateen 


CxeHieeOir a ok ce Ae 
CaHnO0g Uae eee oe 
CHeCICHCICHDOH.... 252 ....: 
CH2OHCH(OH)CH2CI......... 
CHeCICHOHCH2C! ........... 
CH2:OHCHOHCH:00C- 
(CHe)10CHs3 

CH2:OHCHOHCH200C(CH2)7 


CHCHCH:2CHOH(CH2)sCH; 
CH:OHCHOHCH200CCi7Hsx.. . 


Mol. 
wt. 





210.17 
28.05 


346.46 
402.56 
96.08 


274.39 
372.58 
358.55 
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tional data on above compounds, 
{7 Theoretical. 


No. Physical form and color Odor ay Sp. gr. 
CURT «meena eee eee Ree mildepee tse ie, Ate, 95-100....... 0.904~. 909-2 
OOUNWANE NRC ors ce ws.cs sicisaansemsaa se heavy, pleas. char...... 90:0 =F setoieendl ice SO 
OTS Gl, LNG is Bee eee ee te IDOWErLule. ene - S0 S100 kere 0.847-. 853 
SCORN GS icici sieisiae side e Temeras fain tig Ms seek Salley rans aii 0. 933-938 
meal lbayel. fine gran. POW ......6-.0:6.5.4)/ MODE sce svorere scicecncee es 92 Mabetetnetialteticds lta s eke 
GAS || 0) a NR fain tate. dates soers 90 ca ieaiekenris 1, 260°760mm g//] 
2Soniwarwhs Lg). LkL.e. see oeeans faint ethereal.......... 98 Ase see 1.202-1. 2082 
BGMCOMG’ Ue imc aeeNse db sed ammoniacal........... 66 by wt...... 0. 987= 
Baraca liq), aA Pel, seceded seas chloroform-like........ 99. .| 1.255-1.2577 
Dani ewhs lig IN: cr. see eadetle seen mmildisneites Saccan deb kel ie dasuschigete 1.1150-1. 11585 
Bagnrwcwh, Vig ch! Sic. sacs 6D eee THild A869; vaseigs HE =|.12 3 Seabee 1.1151-1. 11562 
SAND | COTES Se cate es eiae Seer ee aan er ace Ite Seta ae ON Rete IE MIE es tn cared ce cmecactorttG Ra eS A 
291 | col. gas; col. liq.-low temp....... pleas’. agreeable: < kgael|crnarnosuaeterne 0.87072 
TD | TER, capetace ane eke ete ne retld WRe Esk 5 98.5-100...... 0.99475 

SATE | TE oe Sener en een ene re fi 0 Ur eeeee ea ae ee 98.5-100....:. 0.9655-.9705 
294 | yel.-amber lig...............--. almond !y...c..<ace.0e82 99 seam kegs. 1.1612 
295 | yel-dk. amber liq.............. midst canine cats SOB ders reget 1.1302 
BOO mwh slight ecaeeen fe Ac =. ,- Basco na or aeernae ences Pan cotens face 811-. 815 
Ber Weve oily liquanesbenesnr 000+ pleat Resta e BES tangas seers: 0960-2 
77 WAM Ts ERR SOS e SEIT RE SEES ORE |e eee etree iene een tactics fear cat oc bose Cm ace 
2289) || AUG ee eee neces ea Cee Ree ea ae ee a Oe Uhr Soe ck reall eric erieect co ea 
BMNOM EVISCR OL Ae scares cbaencyerays evils een ia to cavell acsiecoithen Os qraisigsers,ccqpslays | sass REN Ss PAY abner 
SCT "| ets. a gener a Ny aa] [eer echo oral (der cha aac Rene Pitas 
SIMI AVASC TOL 3. aps = Spoke Seteyiisiyct ls ax mst call cg eve Siaveta Mak ates ous ie pceic ace hes Ceay UOT tte eerie a a pe 
"2053 || SL, RO Re eee eee oe Soe fa.chloroform-like...... 95:4, cetite 1.3622 
BDAI COMA sary, chs sisxuacne e's ele One eee cea. 95 canustteet. 1.3202 
305 | dk. amber-colored liq........... char. chlorohydrin-like. |.............. 1 351 
306 | cream-colored semi-sld.......... vafaint get cys cnt oneal sate seetece octets 0.982 
307 | amber colored, oily lig.......... fa Nee eior hen naar Gechiinglescnies 1.02 
308 | cream-colored wax-like sld....... fas fathyjarteri. ares techijosaeeeeee 0. 975 
See two following pages for addi- 1235 
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NT Melting Boiling Distillation Flash 
No Trade name point, °C point, °C range, °C point, °F 
279 | 2-Ethylhexoic acid........ —118.4....,| 226.9 220-230) Seek ents 260 
280 | Ethylidene diacetate...... BO rae: LGB SP ote ocalsceunsne sek ese 
281 | 2-Ethyl-3-propylacrolein...]...........-. AU a ae S5A185 shina enbucnete 155 
282) |), Bohylesilicate jac cro oo 14 25h 9 aac LOS. aaa 160-170 ene 125 
283 sf. sodium. oxalacetatie 2\)'.).)sasae sae oad liste dye SRNR A reccll ewe reins Rete ee et | Se 
284) |'Bthylene:.) ...0-.-+22. <4) —169.40.00.. 10389 k sac]. be este won cn as we nine nl EO eet 
285 a chlorhydrin, anhy-| —62.6.... LASS TAI tons <122-none; <132- | 140 
drous | 7% 
286 oo diamine, anhy- |10.8...... SEPHORA ns <115-none; >122- | 110 
drous | none 
287 os dichloride........ —35.5.... 83.5 <82.5-none; >84— | 70 
none 
288 - GIN CO! n05o4nceds —12 197.2 ...| <190-none; <202- | 240 
95% 
agg | « ES 5h crete ed ~12, 207e Ri bos <190-none >210- | 260 
none 
290 ss rt are: SELICATE a cicll BRR ch «vcvall Soe Woe, oes Neal oie ice a teres ere ee 
291 be Oxideyanceaawnis oa i eae Ay A eee Rs ee ee 4 <20 
292 | “Flexol’’ plasticizer, 3GH.|............. SBR ia Meiers sow ns are eee 385 
293 us REO) Gils s6a0 oR eeRe 2155 AAO Eyal LB he os icles siren 405 
294 Purfurale :hdvonsscwntente et —37. LG1SVEe ce 157-167 99%........ 132.8 
295 | Furfuryl aleohol........... =A) se eee yale Shee 167-177 95%. See. 167 
DOG uuised <O1l Sorc <foyter.ecx-teteToneniceot | RAR vane -vcrakiAl Oot Ocean: <1i10-none; >135- | 123 
none 
29/7 | \Glaurmee d-razc,.rcrtente ZEUS agra crooks DS 2BO RI veil ewes asa, sisinie pit ete | Ae 
298  |-@-d-Glucose pentaacetate:.\|/P12-113. «.. cc|qwcs cusswlerss| ys oes veesiew nye oes wl eee 
299 ||8-d-Glucose péntaacetate...| 1302132. onic dees acetates tome enn eee see 
300 | Glucose pentabutyrate.....}........0.... QIB1 Gc sarcull ic coke tim eraviaveriele ewe cere er 
301 4 pentapalmitate 5.4] CaO <sdnor ned ow nt dosnlls visas acanes aan eee ee 
302 ss pentapropionate...|............. ZOB 2 erare ie gererel| eitrs diaie Sie wie asec ees ee 
303 | Glycerin dichlorohydrin....|............ WED AR Th f Lill ope coe creature's ive Sa 200 
304 “0 =a-monochloro- feces a o's 213 «ME A cr ee crele ee 280 
hydrin : 
305 | Glycerol dichlorhydrin.....| <—20.......}.0.0......... 78-5%; 104-95%....| 195.8 
306 | Glyceryl Jaurate........... DAD s sisteia is 4 v5 ROR atthe otceeld vices sins s ota T OGLE ICONS OE CO 
307 .  Mimonoricinoleaten yh <= 165 acer < dled ssayst wnley eicrell wlare.clece chal leld cee Oe are 
308 “ monostearate..... HT Ey Pe eee Ge noth dates eer ob eit ete “bilipicar 6 bos 
1236 See two preceding pages for addi- 
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ORGANIC COMPOUNDS (Continued) 














Bet .w.} s.h.al., hydrocarbon, 











Solubility, Shipping Source of 
No. grams per 100 ml Uses container information 
279 | 1.2829% by wt. in w.......... OFee Sy Rehan ORL EN cans, drums....| C. & C. 
QOAMEOOO ZR Wik nc cot ls dee eka 6 inter. anhydride mfg., acety- | steel drums... .| S.C.L. 
lating agt., solv. 
281 | 0.07929% by wt. inw......... warning agt., insecticides.... | cans, drums... .| C. & C. 
22) || (00 do ee nh oc perservative, w.-proofing agt..| cans, drums... .| C. & C. 
CASS) |) CI a gee ae ee ie eee migridyessen« shee ee ibarrelsyueee ya USI. 
PASE ||, 3.6 Sag EA EE ore nore fuel gas for welding, ripening | cylinders.......| U.S.I. 
agt., gen. anaesthesia, synth. 
base mat. P 
AS AMMOMW Ee sittin at ete tatc or oie = chem:(syn ene eee jugs, carboys, | C. & C. 
drums 
POGNPOMW 2 ots ssc cits ass sete ele neutralizing agt., corrosion cans, drums....| C. & C. 
inhibitor 
287 | 0.8629% by wt. in w.......... solv. for oils, fats, waxes. extr. | cans, drums C. & C. 
spotting agt. tank cars 
PSO POW aizhstii anttaidanlea ved eas prep of esters, liq. coolant. ...| cans, drums... .| C. & C. 
POON COW Acte/scaianti Gye wnt Ste Relea dee anti-freeze syn. resins........| tank cars, cans..| U.S.I. 
ARID || CO: 72s a es eet eee Err oriole ete BO. ene a en RR research quant. | C. & C. 
291 | © w., com. org. solv.......... fumigant, org, syn...-...-...| cylinders.......| C; & C. 
292 | 0.0420% by wt. inw.......... plasticizer, soft. agt.......... cans, drums....| C. & C. 
* 2238) | ho: ere ae ce eee plasticizers ener eae reaar see cans, drums....| C. & C. 
294 | o al., eth., 8.32%w............ soly., resins, org. Syn...-.... cans, drums, Q.0. 
tanks 
BGonecoal..eths* 85 We .caociessu airccs soly., resins, wetting agt..... cars, tanks, Q.0. 
: drums 
296 | misc. com. org. solv.......... LEN Go es a yeenertieteencre o orcaeinrPreer ae tank cars, USI. 
‘ drums, cans 
297 | s.al., hydrocarbons; iw....... emulsifying, lubricant, drums, cans... .| G. 
F plasticizer, solvent 
PaCASeD:  ACSb., DZis1Wy Dota CUlenlemme einem chmere rte mete eit lable cule cte ete C.P. 
CHCl 
aon ismGlL DZ. .acet.,, OCl4, OHUlgs|(ue | een came arth ne om et aed eas C.P. 
iw., pet. e th 
300 | s. ethanol, cnsth: VB Cre (Ol ad bee rath Semen epee Free coe peaal Ansel bao Ge it pthiny C.P. 
211°, [LISS SiR Seater nee ar ace ese AREER CORR EE Rat kl OD C.P. 
BeateneOlz eth, alt metheal.s sleet wre aera er |chtenta seam CP. 
iw 
215 |, UB i's ARS RRS TERE eo ee oO | PLN ones ice nea ERE eer eRe | (BNE Gopi Pee EP §.D. 
2 83 cc boo eee eee RE ERE Gy cee nent cae ae ee || a eR §.D. 
Be MCORACC tise Depp C14. Oth TOG Holl onary a a. issaimncraars Se Similar fel isecterstct «ahi amo es D. 
al., 12 w : 
306 | disp. w.; s. al., veg. oils; emulsifying, disp. agt........| drums, cans....| G. 
i. hydrocarbons i 
307 | disp.w.; s. al., veg. oils, hydro- | emulsifying agt............. drums, cans....| G. 
carbon 
308 emulsifying, thick. disp. agt..| drums, slabs....| G. 
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No. Trade name Gens ae Formula Mol: 
309 | Glyceryl myristate. ...| glyceryl myristate........ CHAOHCHORCHO0GCH 302.45 
3 
310 “ palmitate.... ‘¢__ palmitates/.5.-5- CHOHCHOHCEO0C(CH I 330.5 
3 
311 | Glycol diacetate...... glycol diacetate.......... (CHZCOO)2CoHe. 3) in certs 146.14 
312 | Heptadecanol......... heptadecanol...........- CrrvH sO Hs). oss steias je icie eee 256.46 
313 | Hexachlorocyclohexa-2,| hexachlorophenol........ CleC@sClcO. 5. aoe eee 300.80 
5-diene-l-one 
314 | n-Hexaldehyde....... n-hexaldehyde.......-..- CH3CH2CH2CH2CH2CHO...... 100.16 
315 | Hexamethy] mannitol. . mexamiothy) ether of man- | CsHsO6(CHa)s............----- 266.33 
nito 
316 | Hexamethy] sorbitol... herancthyl ether of sor- | CcHsOc(CHa)e........---.--+-- 266.33 
ito 
317 | n-Hexanol........... n-tiexanol Sir rac): Sahie<c CH3(CH2)4CH:OH..........<-. 102.17 
318 | Hydroxyacetic acid....| glycolic acid............. OHCH-COOH- A... cones eee 76.05 
319 pBydesenmlte: p-hydroxybenzaldehyde...] OHCsHsCHO............-...- 122.12 
yde 
320 | p-Hydroxybenzoic acid | p-hydroxybenzoic acid... .| OHCsHsCOOH...............- 138.12 
321 B vce yess oct ethyl-p-hydroxybenzoate. .} OHCsHsCOOC2Hs...........-- 166.17 
ethyl ester 
322 | p-Hydroxybenzoic acid,| methyl-p-hydroxybenzoate OHC.B.COOCHs: a. .see seer 152.14 
methyl] ester 
323 Soba coe 4-hydroxybenzophenone...] CsHsCOCsH:0H..........--... 198.21 
phenone 
324:| Hydroxyethy] ethylene | hydroxyethyl ethylene H2NCH2CH2NHCH2CH20H....| 104.15 
diamine diamine 
325 |8-Hydroxyphenetole. ..| 8-phenoxy ethanol....... CeHsOCH2CH20H............- 138.16 
326 Stu dronrerone 4-hydroxypropiophenone. .} CHsCH2COCsHsOH............ 150.17 
phenone 
$97 | Indalones..s<.0ese02 a,a,-dimethy]-a’-carbo- OC(CHs)CH:2C:0CH: 226.27 
butoxy-dihydro-y-pyrone)|_ —————_—_——__! 
CCOOC«Hs 
328 | z-Iodo asprin (acetyl-r-| acetyl-z-iodosalicylic acid | ICs HsCOOHOCOCHG.......... 306.07 
iodosalicylic acid) 
329 | z-Iodosalicylic acid. ...| z-iodosalicylic acid....... ICeHsCOOHOH= s.- asa eee 264.03 
330 | Isobutane, Pure....... IsODUtANE |<<. .c Medea (CH3):CHCHag. . 2.2.5 eee 58.12 
331 | Isobutyl carbinol...... (isoamyl alcohol) (CH3)2CHCH2CH20H.......... 88.15 
(3-methyl-1-butanol) 
332 | Isocrotyl chloride..... isocrotyl chloride......... CH;C(CH) CHC... 5 nce 90.56 
333 | Isopentane, Pure...... JsopentaNe.,......+2sci0s0es (CH;)2CHCH:CHs.e.-.- eee: 72.14 
334 | Isophorone........... isophorone.............. COCH:C(CHs)CH2C(CHs)2CH. 138.20 
335 | Isopropanol.......... isopropyl alcohol......... (CHs)sCHOH ss 22 .sceesccieeete 60.09 
336 Sa) gees ae of Se ERS CrHiOB fe tancisccessiacceeth ee 60.09 
337 | Isopropyl acetate. ... . 4 acetate......... CH:sCOOCH(CHs)2.........-..- 102.13 





ORGANIC COMPOUNDS (Continued) 














See two following pages for addi- 1239 
tional data on above compounds. 





No. Physical form and color Odor ae! Sp. gr. 

309 Vi faints fescue techiser sie 0.95444 

310 fanfatiy: Gocco cere fechsssinentl 0.91657 

311 NONE Wess Se eawial 98-100... .. 1.104-1.109 

312 TiildiGat totastentlaerl| dl mae ae tiest 0.8475 

313 pung-.char,., 2 sha hell 472 cy Phatea teres ove eee ge a eee 

314 sharp aldehyde. ....... 20-100 2esare 0.820-0.826 

315 sl. ethereal....... Ee i SNORE as ots 1.02 

316 slicetherealigeiy.ipuowses clipe yeaa Paani 02 

317 TN de Shea Sf arreens Ae 0.819-0. 823-> 

318 Char. tec tee aS eee | opanmaee teat | Ne ee oe 

319 fat pleaser 8 tae eh bse Ofer Seah cilia Be voy oe a 

SAU MYST DUEL CRes SIC). o84. = We ietayevake todos (sir ey nisveke vse Mee aerers stew ote sues hexcarac Contuair eel mee el etenans AIS 

321 DONG 2-21 ert sy ky ce | opesece, Seen eae | meee et We. - 1 O 

322 OME Am ogo sooo Aca Seon e honed bad Oraods ou On ep Cote 
323 fa Betohcacoh eee S eee | tea lapel PPA be he. or gee 

324 mail d¥arnem sateen e ee 99-10 0 eee 1.0280-1.0330 

325 faint; ach c tea ee cei 1.106 

326 EV eer: Biot ntts ticks) (NR e eG CC A terse Cac ae eree 

327 mildest Mesa, TOO Ride Yes 1.082 

328 BROD Ai c stabeye a, otainys Geet stele ofajorclativers|| te evereae/avaia/sieswes kar opeinahateie lick vaya axqitecal pabartueten  eadereuel ciara Iolayors Witte 

329 REDOW coltrane: Ae ap Aaekeraus tapas sll sts tvetace ep cien apse Os ee Sactey tees Nfs cess woags = Resvatt ail tte oe ee Tes v5 

Bai fammable col. gag... 2.0602 e-0es|-cadedfatenenee scab bs 99............)0.5592 

Benen tite) Sok. tre Aas.) | |e a edue ts Se locih MEL.  earaenes Ab 0.81-0.8252 

332 ehinr chap eevee ene 97 | 0.9192 

333 sweet, non-corrosive O98 recess shies 0. 619 

SAMUI ete ay ote, nah ra Te RAs vs ffehana coo AE teat eevavoieteh|idaacteteeiersiots ado 0.9229 

335 pleas. char........... 99............| 0.7863-0. 7893-0 

336 B. Tesh Ade aac Be 98 by wt..... 786.790 

337 | w. wh. li mild, Djressc.aa0 shee 95 Fearn -rted|iOeGOG-088c 

aa a Se ee ee ee ee Ee ae 






No. 


325 
326 
327 
328 
329 
330 
331 





PHYSICAL CONSTANTS OF INDUSTRIAL 












Melting Boiling Distillation Flash 
Trade name point, °C point, °C point, °F 
: ® 
Glyceryl myristate........ AT=AB ia vic hea ect 2 dace o [ecto oe Rd ee 
“ palmitate........ BARBS. cies aaia eos Cola tavd ds wraters [ve eles ata Seer ee ee 
Glycol diacetate.......... 41.5 1905S ee. LSS—1OB eee 220 
Heptadecanolyn.fewncacn- an |tesiaeeeeaeterere 308 See entas avn kann van eam 310 
Hexachlorocyclohexa-2,5-" || VO479=105,.9...1 v5. ditetere yo as nae saetdeie sete eile Glee ll nate eae 
diene-1-one 
n-Hexaldehyde.....:......| —59.2....... 128 46pee de 90-1505. ee ser 90 
Hexamethy] mannitol. ... . tie pee 1345629 ee ls dina ead erro See | ee wees 
“ sorbitol....... OF: WIS45600 a |hvvais tls eed e 
n=Hoxanol ie. s.cesontcanr 44) Oi. cil LOCS2eeee es <153->160 none 165 
Hydroxyacetic acid........ 16.2207 Ose hiassscees sauna duet trace caaneseee tl pee 
p-Hydroxybenzaldehyde... | 116.4-117.0..)..-.50..5....|eaciscstivecse eee oo-lemeeme deen 
p-Hydroxybenzoic gold... .-.[' 213.8215 .0.0) 5. tere. sctadiet evens adoncndn anne eee 
p-Hydroxybenzoie acid, 1425-115 200). oo eo Ns thane ccs teas tt tet lee oeeeeee ‘ 
ethyl! ester 
p-Hydroxy benzoic acid, 126-1272 secc|iciccesesceundstiasagsetesitcsae atone 
methyl ester . 
4-Hydroxybenzophenone... | 125.6-131:0..|.:.3:c00...0edeeticecesscceceeceeclonun ey oaum 
Hydroxyethyl ethylene dia-}............. PER (er rei aes 232-250.) Srenas starlet 
mine 
8-Hydroxyphenetole....... 1 Ye Rais beh econ cn cars aA 131.5-5%; 244.4 
133 .8-95% 
4-Hydroxypropiophenone, . | 137.0-148.8..|.............)0cce.cccccecetetts cleecee cee 
Tndalone yh cnssc: sh rcaseeeid ae aban ons 1B Renae tad Goce ar 315 
2-Iodo aspirin(acetyl-x- 162-168 5 coccinea etc ekane see eetaetat Sto. lee eee 
iodosalicylic acid) 
g-lodosalieylic acid.-...... «. | 189.4-197 2s Neo. ta cacacavellnetanthtasdeet se sees loko eeeem 
Isobutane, Pure........... —144........ 2942 bachelors sey SS —-117 
Isobutyl carbinol..........| —117.2..:... 130.05...0..0 | 198-189...255 5: 132 
Isocrotyl'chloride. ..ctc55.).« scniieeuntee tiie 7 al ltrs eicharin ry eed 35 
Tsopentane, Pure.......... —159........ 7 Lo hae Citabans 2 SN iar Mita tetera ieick: See —68 
Isophorone....... 0.2.0.0. =8:1ssec0.07 215.2 205-220 sccesors notes 205 
Isopropanol............:. —89:5 82.4. S1h26=83 oF ist 323 70 
ES AMR 5 Letra Be, 89:5: 200... 82.3. .| <80.5-none; >82.5-| 71 
none 
Isopropy! acetate......... —69.3....... S84 84.5-90.0 0.0.23. 60 




















Te 


See two preceding pages for addi- 


tional data on above compounds. 


ORGANIC COMPOUNDS (Continued) 























Solubility, Shipping Source of 
No. grams per 100 ml Uses container information 
309 | disp. h.w.;s-h.al., hydrocarbon, | emulsifying, thick.agt........ drums, slabs....| G. 
oils 
310 ae h.w.; s.h.al., hydrocarbon, | emulsifying, thick.disp.agt....| drums, slabs... .| G. 
311 16. Dos, DY Ws Th Wi..r oer solv. inks, lacq., perfume fix. | cans, drums....| C. & C. 
312 | <0.012°% by wt. in w........| perfume fix., plasticizer inter. | cans, drums....| C. & C. 
PE USeE aie oh y.Le me! dichloride sitiscate-te eo -im = stacmesste eistala clersiley= = [fe paiciereretamy-mte se D. 
CHCl:, monochlorobz.pet.- 
eth.; i.w. 
314 | 0. 54200, by: wt, mwas le OLE: SYN vs cee eee cans, drums....| C. & C. 
315i) co; w:, org. solv (se)... is ke solubilizer blending agt......|.........--..5. At. 
S16) co w., orgsdly 2... lel... solubilizer blending agt......|.......25..-...- At. 
317 | 05820% by wt. inw.......-.. synthesize hypnotics, anti-| cans, drums....| C. & C. 
: septics and pharm. 
enw eth es VOOM per lOO gs |, se arins ns see oe cee ae man tes lecbiteice oaes eee e iD 
90 al., 59 acet. 
319 | g. per 100 22°90 methial. 70. See ol sec sisacetcec seine. «|ctaa vetons ae eee D. 
acet., 18 eth. 4 bz, 1 w.; 
v. s. al. 
320 | g. per 100 g.: 50 meth., a Yer rea eae aein Aes tein Stahl [bo ae eats D. 
23 eth., 5 w.; i.bz., 
321 | g. per 100 ge: 72 acet., 83 en FF, ap IIR 2c cls oh D 
45 eth., 1 CCla, 1 bz., .1 w. 
Ae sper OO gish <1 bu.) 50 acets splat }.|.,. Nee eae UY So ok nn de D 
; 25 eth., 59 meth.al., .2 w. 
ane mper 1O0i2:2 2ovaceb Sethas NN ES PS nary Syo:ceere cn tse ee ele ae heft okay asst hn aI D. 
meth.al., i. w., bz., CCls 
POO M OOM Ws 5c has ei oe hae ee Gig) Syn eee ESE hee cans, drums C.& C. 
Bos -cometh.al., isopropyleth OCs (222) tons nos a a9 own Sees 2 Seep esa senna beers Ds 
bz., acet.; g. per 100 g.: 2 w. 
aie iper 100;e2;meth als) Biacety Py cea 4 sans an lan nc aF OTN D. 
4 eth.; i. w., CCl, bz 
327 | misc.com.org. solv...........- Hehe sereen, insect repellent, | drums, cans U.S.I. 
solv. 
OES: Obie Ales 1 Wyld, D&als 57, [kee iaae ae oe anaes as eA beatin em D. 
329 | g. per 100 £2 TZ ehh... Gales Sawa Meets oy cccaler a ooo! n RPO ena A orca oe Borer ata D: 
CCl, bz. 
20 oo Ee eee eee eae 2: reagent; refrigerant.......... eylinders....... 122, 
331 | s.meth.al., ethyl eth., acet., photo. chem. syn. pharm..... cans, drums... .| Sh. 
bz., gasoline, ethyl acetate; 
sl. s.w. 
S32) ze (eee Sees >. £2 MI <A ee Rte” 7 a oe Re Ree ss ne §.D. 
BEMRIIRING We fe icnewclec.ctiao cit eA blending agt; research........ cans, drums... .] P.P. 
Bee 12% by wh. I We... t se solv. “‘vinylite’’* resins, lacq. | drums......... C&C. 
78UE 053 ga teas Reine ara ae pera soly. gums, alkaloids, oils; cans, drums....| C. & C. 
germicide 
PeMMRRORE? WH ean 8 cr Soa eae a a solv. cosmetics, gums, alka- | tank cars, USI. 
loids, oils, derivative base drums, cans 
337 | 2.9120% by wt. in w.......... SOLVE re aS tice a See cans, drums....| C. & C. 


nT 


* Trade mark. 







PHYSICAL CONSTANTS OF INDUSTRIAL 


Chemical name 





Mol. 























No. Trade name iaanoniee Formula at. 
338 | Isopropyl acetate. .... isopropyl acetate.........| CHsCOOCH(CHs)2............ 102.13 
339 a Sglalk. sits : ae eee (CH3s)2CHCOOCHs............ 102.13 
340 ut CON aise 4 STN co CH:sCOOCH(CHs)2............ 102.13 
341 sf alcohol...... dSOPrOPanoleeee eee ts CH;:CH(OH)CH3.2..5-2 cee 60.09 
342 es benzene..... isopropyl benzene........ CeH;CH(CHs)25-22 en eee 120.19 
343 + ether....... ts ether........--.| (CHs)2CHOCH(CHs)2 2... . 28 102.17 
344 ce Se esi) ot se ..| (CHs)2CHOCH(CHs)2.......... 102.17 
345 | Malonic acid......... malonic/acid 9.4.2 .2--)-5- CEs (COOH) ote. eee eee 104.06 
346 | Mannitol............. d-mannitol))..........20- CeHs(OH) 5.0.4... 0n eee ee eee 182.17 
347 “ ~ hexaacetate..} mannitol hexaacetate.... . CeHeOc(CHsCO)6.............. 434.39 
348 *« ~~ monoborate. YF monoborate..... CeHisOsB at.25 0 dee Ree 226.00 
349 | Melaniline melaniline octadecanoate. . | (CsHsNH)2CNHCi7H3sCOOH...} 495.7 
octadecanoate ; ; 
350 | Mesityl oxide.:....... mesityl oxide............ (CH3)2C:CHCOCHs............} .98.14 
351 Md 4 . | 4-methyl-3-pentenone-2...| CHsCOCHC(CHs)2............ 98.14 
352 os ERE irs 3 mesityl oxide............ (CH3)sCCHCOCHs............ 98.14 
353 | Methallyl alcohol. .... ASOD ULEDOL Fa yascrecoptoccesreroe CH2C(CH3)CH20H............ 72.10 
354 “chloride. . . .| isobutenyl chloride....... CH2C(CHz)CH2Cl............. 90.56 
355 | Methane, Pure........ Me thse weeps tes arshssceoms tees CHa ox tGaghitdac Sane 16.04 
356 | Methanol............ methyl alcohol........... CH,OH 57.543. Ake 1 ee 32.04 
357 ae Wt BAe eter sf SS be Deaton are ae CHOU eecher cjne cere serene 32.04 
358 ie) Gees tenes ‘ eM Matos Sycis 2 csc CH,OH :atetc7.. VS, Ae 32.04 
359 | Methyl acetate....... Sp aACCLALE Serco. Sac Sins CH{COOCHsi 0.2 so0-ceee eee 74.08 
360 s Fa EASON RA) De ScD O CEO CH: COOCHaoe.pemieteeeieeen 74.08 
361 aw comes Cech ae & Be ane Sones CH: COOCHs teehee eee 74.08 
362 “acetoacetate...| ‘“‘ acetoacetate....... CH;:COCH:COOCHS........... 116.11 
863 “acetone: ** macetonetncasescen. CH:COCHiCHs. seen teenies eee 
364 “amyl acetate..| ‘ isobutyl carbinol CH;COOCH(CHs)- 144.21 
acetate CH:2CH(CHs)2 
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ORGANIC COMPOUNDS (Continued) 


No. Physical form and color 


Odor 





eH COLMACE se aatecrese lace sates s 
BAO ieeescnciece ss sees esesc ess 


POE We Ws LiG@saer seca e ete stee eas 
MW WGC oe ass token g ae esc 





AMM COMPIG Siz. t cxerotcl crsvarstersiatersieltalaraes 
eQUUCOMMlIC eres see ek eee ees oes 
PAAR urewhe licgets aye ete sets oes 


A OIIEWHEICE. tarot c ctetclore attach oneteiereins 
BAG Gol. :Cre POWG .:cncciseececiee oes 


RRATAIE Wile Ch vat alctevalee coe veyetele a etahe 


BsSiicol, cr: POWd Le cece vee oe. 3 se 
349 | amber balsam................ 
BOUL COLMGi ss socSetne vee cree eens 
Sou straw yelt liq... 022200: 2.54. - 
352 | straw colored liq............. 


353 | col. liq., poisonous............ 





354 | col-straw liq...........-.0.: 
MAOINGOL CRS.) ccue bleeds ts oeades 
BAO COMMG: ss ..isaWcex see e case eee 
OM Wa WHS foes ete See tcc ea 


BASHEWA WH LG. case sete esas 
Pr COMFLIG:, «See 4 


360 | w. wh. mobile lig............ 
361 | w. wh. mobile liq............. 
PBUH COMVIG Hct ce Ree Obs 
SGoMWAWhs Hess Te adacsorcsans 


364 | w. wh. liq 





mild, n. res 


pleas. sl. bitter taste... . 


ArOMaviCuen yeas 
etheréall inc. fan inte: 


pung. ethereal......... 


none; fa. sweet taste... . 
none; bitter taste...... 
none, sharp taste....... 


fasfattyyics-feneq anaes 


peppermint............ 


mild, ethereal.......... 


fragrant ester.......... 


fragrant ester.......... 


.| 0.722-0.726—- 








Sp. gr. 


20 
-| 0.866-0. 87155 

20 

-| 0. 8608-0. 864855 


20 

-860-. 8705, 
20 

0.785-0. 18755 


0.862 


0 
20 


0. 7238 


.| 0.852-0. 855 


0.8546— 
20 
0. 853-0. 863° 


20 
-| 0.852-0. 8565, 


20 
0.926-0. 9295 
0.5540 76m. 


20 
: 0.79295, 


20 
-192-. 79355 


15 
1962 
0.930-0.940 


20 
=|. 980—- 94055 


20 
-904-. 914-5 
20 
1.074-1.0795, 
20 
.83-. 885 
20 


0.855-0.86055 





Bee two following pages for addi- 


tional data on above compounds 
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wo] tindemame | Mating | Poti, | Diatingge | rat 
338 | Isopropyl acetate.......... SikaL Beene 88.6 <84.5-none; >90- | 54 
339 na DROITS ccc Bi Kc npieiccainllessyepep geo EB eile? 91.5-— | 36 
95%; >95-none 
340 4 Ee ors —73.4.......] 89.0 <81-none; 91-90% | 59 
>95-none 
341 . alcohols s-2... ae Sebo m een Keeeions cone <81-none; >83-none} 56 
342 se enzene eamecees| Pew cease UD 2a Sater secre ie sinsts ca eee 130 
343 i ethers eas 5..2 88 —86.5 68.4 <63-none; >69-none] 15 
344 a oF natant lc: Eee —86.8....... 68.4760... 1... <66-none; >70-none| 16 
345 | Malonic acid............. AS 1 -2=186. 8 |e aa scnyerere nee ier os cyeylsy eee ee 
3460) Mannitol sfa3.84/5 tell 167. reheat b crall oe stoeepaeey eeral tice slo. (s,0:0 = ee 
347 “ hexaacetate...... D2 Ven ES torn nes Dee eR oe cll Sr, oscar 4 - 
348 ““monoborate..... 98-80)... sidisne:d sl ehisrompeeerd ate eign > 6135). 5,0,5,3.5 oc ee 
349) | Melaniline octadecanoate.. |... 22... .+.0 |; aeeepdoded|an- 76 «+ «+22 os eae | ee 
350 | Mesityl oxide............. —46.4 128" Ole eect 123-132) eee 90 
351 a DY Rene one —59. 12965 deen de, <120-none; >135- | 83 
none 
352 S.¢ie —59 128.7 .| 110-40% ; 126-131- | 78 
353) |/Methallyl alcohol. 22... 5.}..0....200-0: sss. Pee >116- | 92 
354 Saamer Ohloride soe A (P22 <69-nohe; >77-none} 14 
355 | Methane, Pure............| 182.6........ LOL 4 565 15 alli areas, cps,areed cag a 
856 | Methanol 4405... -<cen. 26 —95.8 64.5 64.5-65.0 60 
BbT || Methanole s-seb a oe —97.8 64.5 <64-none; >66-none} 60 
358 bel. acer ee Obs —97.8 64558 ae dae <64-none; >65- 52 ‘ 
359 | Methyl acetate........... —98.9 byfen! : ea : 5B neues ich on Phas 
360 ct ey Osbocpyas —98.1 57.1 2\(B57O8%\, oi.-,otete eletereysllVewe LG 
361 “acetate, tech. ...-. —98.1 Diltolineapee ana 52-580 tac imet -elideae —16 
362 “ acetoacetate.......| —31.9 Lala lise Ney eee <91-10%; 90-95- 170 
363 Sie DCOLODE: ceyavetoleiai.. tl Meee ee a otels ns atseaguces tere fies : 2 14, 230000304 oe GE Re 
364 “amyl acetate Sen cca —55.8 146-B205-0, 0. <140-none; >150- | 110 
none 





PHYSICAL CONSTANTS OF INDUSTRIAL 




















eo ee) a ee ee 
See two preceding pages for addi- 
tional data on above compounds. 


ORGANIC COMPOUNDS (Continued) 











Solubility, G Shipping Source of 
No. grams per 100 ml Uses container information 
BS | Ee eee So eee A ane Ree SOL Vick isdess (credo eeisroenatt de ehtee tank cars, 8.0; 
drums 
UMAR AED Widlesorensroranhtrerdae lolerestobiunan lac solv; dewelisistemtaanaby tank cars, St. 
drums, tank 
wagons, cans 
EPMO RAs OPO Weietesctne sis corsyaiwsiveneee teers = nitrocellu. solvy..............| tank cars, U.S.I. 
drums, cans 
Zit || SEER Se eseenaee Sea ciao Gores soly., thinner lacq.; germicide, | tank cars, B.C. 
preservative, dehydrating drums 
agt., mfg. pectin; antifreeze; 
rubb. 
2S) || UN he Re ee chem. syn Rear igen se tage rater Ws research quant, | C. & C. 
343 | 1 2220% by wt.inw.......... dewaxing agt., solv.......... cans, drums, C. & C. 
tank cars 
RAE 2eO Wie oa ccc trade oaaasene amas soly. oils, waxes, ethylcellu.; | tank cars, 8.C. 
extr., delusterizing agt. for | drums 
art. silk 
Babilevisiwa; s.acet., €. per 100 g.c) | |e cls Uicheseisiotirolere ays eesiereler ee ellie meine abl lr nlcniele D. 
42 al., 8 eth.;i.bz., CCla 
BERS WE eheii se wicicvsyethetabea we catnoee fermentation industries, re- | cans, barrels....} At. 
sins, pharm., form. deriva- 
tives 
347 | s.al., amines, chlorinated solv , | lacq. hardener, plasticizer....].......-...+.-. At. 
eth., ketones; sl. s. other org. 
solv; iw. 
348 | s.w.; ‘sls. ketones, polyhydric | electrolytic condensors; syn. |..........----- At. 
al., i. other org. solv. of mannitol 
349 shal., acet., ethyl acetate, =...) sees cesses eee etfs tenner tates Ga. 
naphtha, c. toluene; i.w. 
350 | 2.7820% by wt. in w.......... Tine Ole'ay RNP) sheanosdacunso cans, drums....| C. & C. 
351 | 3.120 by wt. in w; w. in comp. | solv. thinners, lacq. nitro., tank cars, S.C. 
3.120 by wt. gums, resins drums 
352 | 3.4% by vol. inw............ industrial solv., chem. syn., | drums......... C.S. 
rust remover 
BS SABES AWT: tetra Sh eilorco-santl ores bot natehctcitaatovese mfg. synth. chem., plastics. ..| drums, tins..... 8.C, 
Ge |) 0 a ee ee a ed Re fumigant; synthesis..........] drums, tins. .... 8.C. 
ETRE TING Wise\az,ftoreterstane fonctions TESCAT CH ss eyesjore seus ISAS cylinders....... Jaye, 
356 | © w., eth.al., org. comp....... org. syn., antifreeze......... Be C. & C. 
tan! 
OM CONW ss OTE BOLV 04 ccc cuere ei = solv. antifreeze, synth. per- | tank cars, Cs. 
fume, resins, flavors, pharm., | drums 
refrig. 
BEBO fox gate ta resets be fete wiveke otdthete solv. embalming fluid, org. | tank cars, USL 
deriv. base drums, cans 
359 | 24.220% by wt. in w.........- soly.cellu.nitrate, acetate, cans, drums, C. & C. 
form.lacq., varnishes, tanks 
plastics, perfumes 
360 | 31.920 w., al.,eth., com.hydro- | lacq.solv., thinner; org. syn., utimsnryeeey: N. 
carbon solv. extr. fats, oils 
361 | 31.92%w. al.,eth., com.hydro- | lacq.solv., thinner; org. syn. drums. es seu Nee 
carbon solv. extrfats 
362 | 44.50% by wt. in w.......... Or ivplscansacacennponas dae cans, drums....| C. & C. 
363 | misc. com.org. solv..........- Sgarih, dee trsonuio dat anne yee tank cars, U.S.I. 
drums cans 
364 | 0.1329% by wt.inw.......... hiboilisolvarcosce ec cans, drums, C. & C.- 








cars 





ee Se 
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No. 


365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 


377 


378 
379 
380 
381 
382 
383 
384 


385 
386 
387 
388 
389 
390 
391 
392 
393 





Trade name 


PHYSICAL CONSTANTS OF INDUSTRIAL 
————— 


Chemical name 
or synonyms 


Formula 





Methyl amyl alcohol. . 


“ “ 


earbinol . 
““n-amyl ketone 
N-Methylaniline...... 
Methyl “‘Carbitol’’*.. . 
ze “ acetate 
“— “Cellosolve”’*. 
“—“Cellosolve” * 


acetate 
“= chloride... 


chloroform... . 
dioxolane. .... 


“ethyl ketone... 


“ 


formate....... 
a-Methyl-d-glucoside. . 


Methyl-3-hydroxy- 
butyrate 

4-Methyl-2-hydroxy 
quinoline 

Methyl! isobutyl ketone 


“Pe lactates.pncier 


“phthalate... .7 


1-Methyl-1-phenyl- 
ethylene 

a-Methyl tetraacetyl- 
d-glucoside 

Methyl tetramethyl 
glucoside 

Monoacetone glucose. . 


Monochlorobenzene. . . 
Monoethanolamine. ... 
Monoethylamine...... 


Monoisopropanolamine 


4,methyl pentanol-2...... 
methyl amyl carbinol.... . 

“ n-amyl ketone. ... 
N-methylaniline......... 


diethylene glycol mono- 
methyl ether 


ethlene glycol monomethy] 
ether 

ethylene glycol mono- 
methyl ether acetate 

methyl chloride.......... 

1,1,1-trichloroethane...... 

methyl dioxolane......... 


“ethyl ketone...... 


“ 


forma telerceseiaeee 

a-methyl-d-glucoside..... 

methyl-3-hydroxybutyrate 

4-methyl-2-hydroxy 
quinoline 

INGXONE ER Mees | asi ee 


4-methylpentanone-2.... . 


methyl lactate.......,... 


dimethyl! phthalate....... 

a-methyl sterene......... 

a-methyl tetraacetyl-d- 
glucoside 

methyl tetramethyl 
glucoside 

monoacetone glucose... .. 

monochlorobenzene...... 

2-hydroxyethyl amine... . 

ethylamine.......,..-+-. 


monoisopropanolamine... . 








(CHs)2CHCH2CH(OH)CHs..... 
CH:(CH2)sCHOHCHg.......... 
CHsCO(CH2)sCHs............. 
Ces NHCHs5 cee et eee W5.3 
CH;0CH2CH20CH2CH2OH..... 
CHsCOOC2HiOC2HsOCHs...... 


CHsCClas a s88- aerate ee 

OCH2CH2OCH(CH3)........... 
a 

CH: COCH:CHz-- es. e eee 


CH. COI sashes 


HCOOCHs 3-5-2 aes 
CBOs ccc ie fatty aoe 
CHsCHOHCH2COOCHs........ 
CsHiN:C(OH)CH:O(CEs) sane 
(CHs)2CHCH2COCHg.......... 
(CHs)2CHCH2COCHs.......... 
CaHeOsCHgiy.\.)-..-i-.eseiecs eee 


CeHa(COsCHs)20-... sae eeee 
CsHs CCHaCHs: ace eee aoe 
GisHa2Oi03-).ceneccveueeeeee 
CHO 6...s casei eek ee 





Mol. 
wt. 





162.18 
76.09 
118.13 
50.49 
133.42 
88.10 
72.10 


72.10 


60.05 
194.18 
118.13 
160.19 
100.16 
100.16 
104.10 


194.18 
118.17 
362.33 
250.29 
220.22 
112.56 
61.08 
45.08 
75.11 





* Trade mark. 
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ORGANIC COMPOUNDS (Continued) 























No. Physical form and color Odor ese Sp. gr. 
BEDI war hsliquectes-e deseo e cee. anes ti Bese een ee 99... .| 0. 806-. 811 
BOGICOMMUGsarr.terhintaahee es se baci Sn di Ja etree hve ctons seals eg Re 0.816-.821 
Borah liq wets aes ta. agreeable........... 2 95-100.02. 4 0.816-0. 821 
368 | straw colored liq............... charmamine-likeseeeem | aaa aes 985-2 
30) | (COL ses emce gases eee mildhinires ais avons. haveernas aes 1030-10405 
TAMA COUMIIC «4.8.4.0 toraalateranersiersierete eestor Milde anveoaentne 99. _| 1.0396 
Sri wah? lider .<2. ns Oehat dens mildisnswesta eee eee Eee —89.5 .| 0. 961-0. 966 
ZA LCOLRU Cr sscerrany ee oe eed ee pleas..ester............ 95-100 .| 1.003-1.008 
373 | col. gas under press.-w. wh. liq...| ethereal, fa. sweet...... SOR BTnnisnenen 0. 90926.7 
Baaiclacol. liqueiets eu saad Stans mild, chloroformlike...].............. 1.33252 
ES mM ECOL Gs Aetersrerein fe ctaveralen xan reacear os ietarsko See tiyesatctelia ava aereboieiorarall htld eases ets 0.982 
EHO KCOL IAG <seesis,ccereracite MM a cre vod typical ketone, less pung.| 99............ 0.80472 

than acet. 4 
3777 || Role 5 eae ney oe Heacre nee char dcratenssc eta 9 Sete 0.8037-0. 80675 
Birsikweawi. col. liq. aueetn.. doh a.c5 pleas. ethereal......... 95-100 by wt 95-.98-> 
SOMES) upeiste pote sosoye Srasctalioeute re axcve ae tthe lao bigyp acc ievancs Sige kOe lave cues als SR MR tome CARRS Se 
a SNIBI COL MELA GH x-tovere sk savas ia Sse ads cet hesRee a te chav earevs cetcrscabver cists ee 1.0559 
BRI [IS CMe tae cer toyo-stc eo cccse slik ueiarci ude te lfarcta-aneteee die. dhe vathrovanass aos oe tee arags a eM Ta ore Rete aerate eae 
Baan siacwhs liquetl<t Alwar or... WOW apc aneeene dan ie 96 -.lneaint ie 0.799-0.804- 
eer Whig le pie kl iscaattebd detadn canteens 99 by wt...... 0.8004— 
SSA werwii.t Mais cohrere ete. Hs 122k oc maulldsmeres cece ce = 95 by wt .| 1.087-1.097 
Bam wah. lig-dentown Meeted aloes sw DOL Game prseneees: 99-100........ 1.192-1. 194 
SBC RCO MMC < s/a-seeteravs separ atch ars hos styreme-likke <...ci9.5 sAue or tlt eth bas eet 90852 
SVM SMe ets tacts hs castes eke escauttaeeaillasa dain arevaterstuso ane Pea aes eae Re RAN OMe cP UNSER 
EES OMIV ASC sy ODL NSE RU sro), acs ghatsyaysczeet si ee [oss ken» Shc as fakesave ashe MAUNA AO feat eral. 250819 ANNE | RE era 
SS RON Lees eveRe cone fe teapots sora ne i feos | Peane chasms pha suttd tah OU ee cst cagcay sr AMEE CSR Po es 
RCURCOM IG « Seajcseoeucldtote acetone QT OMA TIC Here Geeta fecha. eee 1.1072 
BAGH Wren WE AC: <,arcnbeleahitertem eles is distinct amm.......... 97-100 , 1.017-1.0275 
BBN RPDS iss och hs perso bw abn ainera Selavinrs ye kPY- 100... | 0.79-0. 805 
EARS M LICH rsa hiss avsiehinesvers eve orn Tig, eer acoe ed BL STATA ed eRe alah ci| soci OR 0.981 
See two following pages for addi- 1247 
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PHYSICAL CONSTANTS OF INDUSTRIAL 





























Melting Boiling Distillation Flash 
No. Trade name point, °C point, °C range, °C point, °F 
365 | Methyl amyl alcohol......|............. ISU Siemens <125-none; >135- | 130 
‘ none 
366 4 ** + carbinol, .... thea ee 160) 4 f25s.ei| L47H154 a oe se ee 
367 “  n-amyl ketone.....| —26.9 .| 150.6........| <147-none; <149- | 120 
5%; <152-95% 
368 | N-Methylaniline....... .. = 2 RS ere site teats 194.9-5%; 195.7 185 
95% 
369 | Methyl “Carbitol*......../...........0. 193.2 <185-none; 200 
>195-none 
370 0) ie acetate sles... sc: 95<,4% + 200), Leeaasitece PAU AWA Bc dou conte 180 
371 “ ~ “Cellosolve’’*. —89.5 125) OWasenees <122-none; 115 
> 126-none 
372 4 S acetate] —65.1 144.5 .| <132-none 140 
>152-none 
373 “<pirchloride..,... eet —97.7 —24.22...... —23..7-24.7.. ewe ee 632 
374 (Sachi oroform.%.> «75 Peers ere eile eoe Gloer eas 74-5%; 74.8-95%...| none 
375 %o” @idioxolane), Saas eee aness 81=89 02 ed otepaeebece bai ae 
376 “ethyl ketone....... —86.4 (Oa en con tage <79-none; 34 
>80.5-none 
377 G ea naan == 86/4) acncllnao oe cierern 78-5% ; 82- 24 
85%; 84-none 
378 “  formate......-...-| —99.8,......131.8 .| <31.5-none; —25.6 
>35.0-none 
379 | a-Methyl-d-glucoside.. ... 165-166 ease scene Seer cra Neco e nace ame ee tl 
380 | Methyl-3-hydroxybutyrate |............. D740) 5 Bh alleen: Rad Oh enna s 180 
381 | 4-Methy]-2-hydroxy 222 5b. oe llo Sens Boo ae lr he re ober ae oll 
5 quinoline 
382 | Methyl isobutyl ketone....| —77.2....... 116.0 .| <111-none; >117- | 75 
none 
383 S ¢ ie —83.5 115.9 <114-none; >117- | 81 
none 
384 eepepdacth tens was eaestce OG seeaeneials 144.8 <115-none; 141- 142 
145-60% >155- 
none 
385 ‘Seiephthalates: =e Wolo e.aebneene 82) cee te <186-none >194- | 310 
none 
386 | 1-Methyl-1-phenylethylene | <—20.......}.....00.0.... 164.9-5% 129.2 
166.2-95% 
387 | a-Methyl tetraacetyl-d- LOOFLOL CRIS. co eas ote Rance Sees ole 
glucoside 
388 | Methyl tetramethyl 145 =15 05s. ee selbss esti fare bch Pee Me otave ates & ais ace ele OR Oe 
glucoside 
389 | Monoacetone glucose...... PS 7=158 5 SRN a tae aR oli ROR soe | 
390 | Monochlorobenzene........ —45. 130.6 LI 30). 61318 ane 87.8.... 
391 | Monoethanolamine........ 9.9. L/OR5eeN. see 165-173, 90%.....0% 200 
392 | Monoethylamine.......... SSO SG sicnssiinin {ci Rote oN le pe retire 7 Serene OE <0 
393 | Monoisopropanolamine....|......-...... AB Beiter Usa lalie av oe alco wie erave.o:0 010 aye OO 
* Trade mark. . 
1248 See two preceding pages for addi- 
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ORGANIC COMPOUNDS (Continued) 








Solubility, Shipping Source of 
No. grams per 100 ml Uses container information 
365 | 1.5529% by wt. in w.......... lacq.form., prep.esters....... cans, drums... | C. & C. 
366 | 0.352°% by wt. in w.......... plasticizer, xanthates, drugs, | drums......... Cc. & C. 
pharm., wetting agt. 
367 | 0.4820% by wt. inw.......... solv.rubber, nitrocellu., syn. | cans, drums....| C. & C. 
resins 
POS Odawame thal ethan © Cla baa is. cis tesraelenaaareran utters ia alot ltastiermunice ae tee D. 
acet 
369 | © w.; misc.most org. solv..... solv.dyes, org.syn........... cans, drums, ...| C. & C. 
EAM IBCOMIN 5) «ics scares SLM STAT ENTE Iaeci:soly..fc0c aus deena research quant..| C. & C. 
GAG MOOR WV aie ark ssayese tions Siesncoeesneseeele rapid drying, varnishes, cans, drums... .| C. & C. 
enamels; dyeing leather 
72 | © w.; misc. com.org.solv,..... soly. cellu.acetate........... cans, drums....| C. & C. 
ereuelos 20w. oath aolLalae aek0 refrigerant. sen aaee were steel cylinders. .| An. 
PEACE h. (als; O25) COlavebhsaaswelka bee kane te, ceva SMe ede Alene bo, 2 eee D. 
375 | 59.020% by wt. inw.......... solv.cellu.esters........... .| research quant..| C. & C 
376 | misc. nitro.lacq.soly.; imm.w...| soly., dewaxing lubr. oil, tank cars...... 8.C. 
plastics; art.leather, airplane 
dopes; synth.rubber 
BHIVAIPCO CE 2ON 6 cis 5 cle ese die sisheutas yaa es lacq., dewaxing, solv., art | tank cars, St. 
leather airplane dopes; print- | tank wagons, 
ing; solv. synth.rubber drums, cans 
PECsHteS GoW all eicic de ts ba fumigants, larvacide Ro ae drums, cans....| 0.8. 
eonssmeth,al., ethanol, w.3 2th |i. 2 4 2aascn se s+ oo Beene emelneh 4 totes beth ae ete C.P. 
acet. 
RESON MOD Wy iis arson 20's zetia ela not A hema Tintern dss aanentateaeu research quant..| C. & CO, 
ASL || oat CORRODE Oe eee Chemas yt xcyaqs esciaadnes research quant..| C. & C. 
382 | 1.982°w., misc. most org.solv...| laca.solv.extr..............- cans, drums....| C. & C. 
28) || cot POORER CGE Ee reenee se solv.cellu.acetate, natural & |............... S.C. 
synth. resins, gums, waxes 
384 | v.s. w., most org.lig........... soly.cellu-acetate............ CONS. saj24 See CS. 
385 | misc.com.org.solv.; imm.gas. ..| plasticizer,................. tank cars, US.1. 
drums, cans 
386 | © acet., ee gn OC Lae) Eb. Nd. pear harasses stent Moran tole eat ea tea D. 
meth.al.; 
387 | s.CHCls, oat epethe,) CClanuets ep ters. cyaa aoc ese ell ye dy Me alee at CP. 
acet. 
388 | 5 Mo siGHCl: :sl:sc eth pets is akasates a racecciatdemam tela dey ae acnd eee C.P. 
eth. 
SBGMS TW RTeLHATIOn Meth aller amnesic ase decal nae atin Gennes chee ascideys tek GPs 
SOON Setal.pethes I.Wrs ...-<aee tee le mfg. sulfur dyes, poison gases, | tank cars...... S.P. 
phenol, aniline 
OTN CON Wi ferazeldaniclaybss die 0.4 ss2.eig.orecs extr.©O2,..... ire: cans, drums....| C. & C. 
392 | s.w.; meth. al., ethyl eth., acet., | mfg. dyestuff inter.......... cans, drums....| Sh. 
bz., gasoline, ethyl acetate 
393 | co w. ...... ....| prep. soaps with fatty acids. .| research quant..| C. & C. 











1249 











PHYSICAL CONSTANTS OF INDUSTRIAL 





No. 


394 
395 


396 
397 
398 
399 


400 
401 
402 
403 
404 
405 
406 
407 
408 
409 


410 
411 


412 
413 
414 
415 
416 
417 


418 


419 
420 
421 




















Trade name eee Formula Mel 
Monomethylamine....} monomethylamine....... CHEN Hs... .nctee tne eee 31.06 
Mono-n-Butylamine...| 1-amino butane.......... CsHioN Hee ces eee een 73.14 
Morpholine.......... MOrpholine eee ee O:(CH2CHo)o:NH.............. 87.12 

sc ethanol... . ethanol....... CH2CH20CH»CH2NCH2CH20H 131.17 

BE b ey 
Ye ethanol = SS CH2CH20CH2CH2NC2HsOC2Hs.| 159.23 
ethyl ether ethyl ether | 
1-Naphthy]l acetic acid | a-naphthalene acetic acid | CizHi0O2...............-....2. 186.20 
Neohexane, Pure...... 2, 2 dimethyl butane...../ (CHs)s3CCH2CHs............... 86.17 
meta-Nitro acet-para- | meta-nitro acet-para- CHsCONHCcHsNO2CH3....... 194.19 
toluide toluide 
meta-Nitro para- 3-nitro-4-amino toluene...| CeHsCHsNH2NOo..............| 152.15 
toluidine 
Nonaethylene glycol | nonaethylene glycol hexa- | C12sH230022..............--.--- 2096.7 
hexaricinoleate ricinoleate 
Nonaethylene glycol | nonaethylene glycol HOCH2CH2(OCH2CH2) s0C17- 680.5 
monostearate........ monostearate HasC 
Octaldehyde.......... 2-ethylhexanal........... CsHoCH(C2Hs)CHO......:.... 128.21 
Octyl acetate......... octyl acetate............ CHsCOOCH2CH(C2Hs)CsHg....| 172 26 
£0 Samine ys sieeis sai ©. ‘amine sannactts see CH3(CH2)sCH(C2Hs)CH2NH2...| 129.24 
Paraldehyde, Uy hee paraldehyde.;...2.:.+::. (CHsCHO) 3.25: veh eee 132.16 
rade 

fe tech..... SO) peasant eee (CHsCHO) s; =< sees one cee 132.16 
Pentachloroethane. ...| pentachloroethane.......| CHCleCCls.................... 202.31 
Pentachlorophenol. ...}| pentachlorophenol....... Cli CeQHiS....) Sccscste eee 266.35 
Pentaerythritol....... pentaerythritol.......... G(CH2OB) sn. e eee eee 136.15 
Pentaerythritol tetra-| pentaerythritol tetra-| C(CH200CHs)s............... 304.29 

acetate acetate 
n-Pentane, Pure....... n-pentanes nc. ee eee @H;(CH)sCH;..... 0 sete aren 72.09 
Pentaphen........... p-tert-amyl] phenol........ C3HiiCeHiOHe ene avanti 164.24 
Perchlorobenzene. .... hexachlorobenzene....... CeCletins cst, se too cee 284.80 
Petrohol 91%........ propanol-2............-.6 CH;CH(OH)CH.. 2... eee 60.09 
Petrohol 99%......... propanol-2) ise. eee CHiCH(OH) CH. rn aen eee 60.09 
Rhenetoleeremeeen phenetole...... eee CeHsOCsHsaraac. acct avec eee 122.16 
Phenoxyacetic acid....| phenoxyacetic acid....... CeH:OCH.COOH: ie) 2a eee: 152.14 
8-Phenoxy phenetole. .} 1,2,diphenoxy ethane... ...] CsHsOCH:CH2OCsHs.......... 214.25 
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See two following pages for addi- 
tional data on above compounds. 











No. Physical form and color Odor aes Sp. gr. 
(2) 

SOM Mama ass. qs ckie.ccsceoe oaute eon strongly amm..,, ..2- 40+ || 99e0s rece: 699 
23083 || So ill op Se ene eRe ore ene ore area ATI vara eee ey ay erase A lclas cancun seus 0.74-0. 765 
OOH COMME Clo ejcievessuesovare torevardsbs, eietehe iets sharp, amMmM..........-. 98-100...... .| 0.999-1.004 
ESO) atl MMR ae icy ea ce see as ous teaecseie tell ks Seams heey cebetveth awa Nl tous epee apa ays 1.0724 
20 Glos of SECA BRB CD BOU SEARO OUR TES locoe cabo to SUR US UCU Con macr ooet pn cr 0.9648 
ROME CLUE cia cicfrccs ne alesis oterayc overc: LOT 5c coc clk woth cts ain eee Wteters ies Bu taug veg tea lesa scat & aes 
AOOeamima ble paratha. <5 voce oc wi. |fteteee ets eishe eo wre oe ove plehe OO ee ircrea eee 0.6492 
410 | GAL GP. cm adoute pe sco ugamacdallocdosneedadd ccesgsr on pudcodeerdcood| rasta c esas oate ? 
402 | orange-red monocl. cr........... typical nitro-comp..... ¢a.98 Bae aa. 1.312 
OSHEATA DED VIG > s2thoci- te-ssigiecrninwreeree Fass fa titiv ep dterartoto betes io latte boca tens 0.96075 
404 | cream-colored soft sld.......... farfattyniubortanccyactpon iis ceicicen tailor 1.00530 
AI SMRCOM TC tcc ais are wy srelobo ede ims mild ehiaiyaer. eects crstevevaues lite erro teraenesaiee 0.8196 
(03 || Ga ees Sects Schon meee thesia cc Onsen see 0.870-0.875:2 
CIV? || IGT, sere er eeRe AERC ERERE IO RECS ot LAMINA arapele onercrsrererss|ike ce lee a iepsteveretss 0.792 

* 408 | w. wh. lig........0. 000000 0e ee pleas get eicaatin: 90 alge nen 904-° 
MOON op ea SLC). - fisee sree schelehectalisheveei plesstt-a3 haiti aebe DB dca arate, eee 9935 
ATO Koll iiss ora Mord eautel ae mild pleas #8. (aye qaslaeete wastes 1.6702 
AMMEN HAGE Sita dick oe toe tase ae phenolic by 5 terre cea mal tetpectal ole-uss os eeaeasteepsjotereteaoxcic bere of 
MTOR WCE POWG .2)..thra- tla e saaradiess HOME MET ne eens sa ee ements abee 1.352 
BT SiiWitecry POW: ects sa) ealaaiaes nies NORSHey bien eth Bee 99 esceney goatee tubete lobes tcis atone talste 
414 | flammable col. liq. or gas........ sweet, non-corrosive....|99............ 0.626 
OWS | StL, ING Benda atom tia Meacnearetlelle ude aocoabo be \onoc 4 |Sdodaosaodrs str 0.92-0.9395 
{1G talivgome leis ne Ga nce nae abel PUABABe pre so- Noncccps5|ascnnonaebe ool neAnBoroopopar sc 
EIA ee cain es ar Suede Ol. eee charanbhrwtuine: amctyalts MNO, socuceans 818-.8192> 
TSH Me cr fn cosia etna bac chartae ten, moctges DE Rea eae. 0.786-. 7937 
419 | col. refractive liq..............- pleas. Charys ryan estan eialeteslemisielesas .964-= 
ONG MtATUGE ons. tants cee tetas teas ICY SERRE ABER etre Lao ey |S SG OMIOBE HOSE |b Ore cocdacg donee 
Boel wre CY See tact: Aare a tterescw weelset aus WE WEnngedeodconocncua osnoomocecesotndocooespapuapes 
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No. 


394 
395 


396 
397 
398 
399 


400 
401 
402 
403 
404 
405 
406 
407 
408 
409 


410 
411 


412 
413 
414 
415 
416 
417 


418 


419 
420 
421 























™ Melting Boiling Distillation Flash 
Trade name point, °C point, °C range, °C point, °F 
Monomethylamine........ = 92 s5a sc (OPER WON GemUinese ns Ofit-c8 Scere 3275 
—5 5768 
Mono-n-Butylamine.......| —50.5.......] 77.8.........| not <73.0; not >86.0) <40 
Morpholine?iy.tesceie le Bish SH AL28 19 Seer ees 120-13202ce2 een 100 
Morpholine’ethanoll <4: ..2!|....-.4.....5 7 eu eth See Sarre Creo D op O13 cr 210 
Morpholine ethanol ethyl}............. DOG 2 tings bes lthedad ood yd Sat aes Sele 
ether 
i=-Naphthylacetic/acid:. :22)1824-185 28.0). 5 ene che calls oc yr cit nee ofc ele eine aetna 
Neohexane, Pure..........| —98......... AD Bornes ty Milheweunt cece eee —54 
meta-Nitro acet-para- 2-842 2 ele sea categes dee amead 2 252 ee 
toluide 
meta-Nitro-para-toliidines. |) SY4—15 BAe win... eve wie |eleiitismtere eet eer kere 
Nonaethyleneglycol. --* |cisshietecuar esc Se a eeca Sade ted tece cet ee ee 
hexaricinoleate 
Nonaethylene glycok mono= 25-30 42.3: <4 |\n.eetes = cere ciate lnvensicyeiciele = siete eo atetete ee) epee aaa 
stearate . 
Octaldelivde.s.isazetisee tn | cceeer es shee ee Gane 150-165.....56ce0¢<40% 125 
Octyl acetate........... eh oor 198: 68255. b.4 <192-none; 190 
>202-none 

S6') SING eee eee s| See eee RGVALOS 2 bo] so nace as caw vamenaares | cece 

a AD UiS.P. Xd. iiieminws. aa 124 2) 120-125. aes os ele 111.2 
rade 

Paraldehyde, tech.........| 10 (approx.)..| 124.5....... i Os by Ae 111.2 
Pentachloroethane........ Co | AA nacre 159-5%; 161.4-95% | none 
Pentachlorophenol........ USF 1-189 sho.) coheed taallesoaredsneeaeaoaaie dee 
Pentaerythritol........... iy Beene 27630 08. |. wl nanonace onan a« eee eee 
Pentaerythritol tetra ace- | 80-81. ......:.] 225900...) sce eee veces ec cee faved sate 

tate 

n-Pentane, Pure: .......... 302.5030 SOL OF anit aeadetes SE ce ereee see —59 
Pentaphen’: inseam a soa NOb<OL..wwwdescea tee daeen se ees ema waded dowel 232 
Perochlorobenzene........ 229 9-230 .B.chieat sateotadaean | aaycernasae seein. bite | Cee aaa 
Petrohol9L9 sce sees = 85:28... cn waleet beeen 05280 Cece eats 63 

Rabe ee eh SF = 85 8555 sc4 lasiaine tener 80 5-82.50 nais, aie ayers 59 

Phenetole.* tA8 inchs oo Ua Poot iiociab oc 73-5%; 74.8-95%...| 145.4 
Phenoxyacetic acid........ 4929-101 Bin ils cuccre eels ce beet andes) 6.08 eat eel eee eee 
B Phenoxy phenetol. ..... QB {9-98 0... is cdinabere de ptered etl 80 216.si6,s 60 0.8 ben] Oe 











eS SS SS ee es 
See two preceding pages for addi- 
tional data on above compounds. 


ORGANIC COMPOUNDS (Continued) 
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No. 


395 


396 
397 
398 
399 


400 
401 
402 
403 
404 
405 
406 
407 
408 
409 


410 
411 


412 
413 
414 
415 
416 
417 





418 


419 
420 
421 





CCl, 9 eth., 2 eth., 2 meth. al.; iw. 





Solubility, Ties Shipping Source of 
grams per 100 ml container information 
WeS-Weyvalse: eth... 2 eel we tanning, dyestuffs........... drums, bottles. .| C.S. 
s.w., bz., acet., methyl al., gaso- | raw mat. mfg pharm., dye- cans, drums, ...| Sh. 
line, ethyl acetate, ethyl eth. | stuffs, rubber chem., emulsi- 
fying agt., desizing agt. 
C2 T/sa nen GeO DODO REE ee corrosion inhibitor, soly. dyes, | cans, drums... | C. & C. 
resins, waxes, shellacs 
C2: Ania piece oar syn. drugs, rubber accel...... research quant..| C. & C. 
DOM Wistar esetslcshvar ya oerva hetareenie. ae syn. drugs, rubber accel...,.. research quant..| C. & C. 
ener LOO: gc. 8a-methwall p22) katara tsar tantanvtes lotta sree eal iD), 
eth., 1 CCls, 7 bz., 71 acet., 
.04 w. 
LETT, Bice gees Meee RE aR ee research ana. <acaasaas ee cans, drums... .| P.P. 
s. al., meth. al., eth.; sl.s.w....| dye inter................... drums: eee Pa. 
s.al., con. H2SOu; v.sl.s. hw...| hansa yellows, toluidine barrels Ale 3-H 
toners. 
disp. w., s. org. solv.; i.al...... lubricant, water-oil emulsifier, | drums......... G. 
hydraulic fluids 
disp. w., s.al., acet., ethyl ace- | soapless emulsifier, thickener..| drums......... G. 
tate, toluene, h.naphtha 
ONO 720'cpy7 INE OE rs blend. perfumes............. drumset CEG: 
DOMWANE: Seals isiceolaieut einen Me solv. nitro. & resins......... cans, drums....] C. & C. 
20 SRE OER ne mre OE chem. synlqieunin seat eel (drums... 6%. g& C. 
11.720w, © com. solv......... soporific’?../.-; Saas: drums, tank N. 
cars 
HET (2 Owain: ef Oa ah oo mfg. resins, plastics; tanning | drums, tank N. 
leather; sacq. soly., plasti-| cars 
cizer 
) ce Bs Cty! OCT aor ln |e BS are cut srisres i oem cele clk hose eer eco tomme D: 
acet.; 
g. per 100 Perdoacetcy db. Odin (trae mr yahnes hae eee ete ae ee ele ee Ree ay iD), 
4 CCla, 148 eth., 57 meth, 
al, .002 w. 
5.5625w. 3 v.shs.al.; ieth....... prep. alkyd resins; org. syn...| cartons, drums | N. 
_ | barrels 
v.s.al.; s. eth.; v.sls.w........ plasticizer cellu. acetate, ni- | cartons, drums..| N. 
trate lacq., plastics 
BTEAREL West ais covavav os aia. iz ge cach labs reagent.) ..cnwe cece ese: cans, drums....| P.P. 
s. 10% KOH, il al., eth., bz., | germicide, fumigant, pharm. .| cans, bottles, Sh. 
chloroform, ‘acet.; ; iw. barrels 
Bact 8. CClastslistbateuitwailie $4 brane ta aby dyteabeenar te | alee enced. meta Ds 
al. 
OO We ata ve pave iel io arsine ene soly., antiseptics, cosmetics...| tankcars, drums,| St. 
tank wagons, 
y cans 
DOM tre. lake 0.2.3, SHORE soly. antiseptics, cosmetics. . .| tank cars, drums,| St. 
tank wagons, 
cans 
Bombe wacetinO Cla; (ebh.,ume bh ||. oda P iy tc. ine eyautict Cone PPR co MASE, D. 
al.; iw 
veal. g. Der 100 222-29 eth, 3) |iceguhecsac cane ee home as bc sok ee ee D. 
bz., i.CCly 
g. per 100" Bi2123acet.:27_1e5f. | sicistaperpincy ajo keteweacie(aterchey> SACP [eck Ds 











Trade name 


PHYSICAL CONSTANTS OF INDUSTRIAL 


or synonyms 


Chemical name Formula Mok 





Phenyl ‘‘Cellosolve’’*.. 


“ 


diethanolamine 


z-Pheny! diphenyl 
ether 
Phenyl ethane........ 


“ 


ethanolamine. . 


“ 


methyl 
pyrazolone : 
Phenyl! morpholine... . 


431 ag 2 


433 
434 
435 
436 : 7 
437 
438 
439 
440 
441 
442 
443 





Piperazine............ 


Propane, Pure 


Propionic anhydride... 
Propiophenone 


Propyl p-hydroxy- 
benzoate 


Propylene chlorhydrin 
Pome ieee 
opylene diamine, 
antedeods 
Propylene dibromide. . 
Propylene dichloride. . . 
Propylene glycol...... 


Propylene glycol di- 
ricinoleate 
“ di- 
stearate 
“~~ mono- 
“stearate 





. | di(o-chloropheny])mono- 











phenyl diethanolamine... . 


“ 


xenyl ether 


ethyl benzene 


phenyl ethanolamine 


“ 


methyl pyrazolone 


“ 


morpholine 


phoroness-e eee 
diphenyl mono-(p-tert 
buty! phenyl) phosphate 
di-(p-tert-butylpheny]) 
monopheny! phosphate 
diphenyl mono(o0-chloro- 
pheny!) phosphate 


phenyl phosphate 
diphenyl mono(o-xenyl) 
phosphate 
di(o-xenyl)monophenyl 
phosphate 
tri-(p-tert-butylphenyl) 
phosphate 
tri-o-chlorophenyl 
phosphate 
tri-o-xenyl phosphate 


piperazine 


propane 


propionic anhydride 


ethyl phenyl ketone 


propyl p-hydroxy- 
nzoate 


chlorisopropyl alcohol... . 


propylene diamine 


“ 


bromide 


“ 


1,2-dihydroxypropane. ... 


propylene glycol diricin- 
oleate 
propylene glycol distearate 





propylene glycol mono- 
stearate 


CcsHs0C2HsOH 
CsHsN(CH2CH20H)2 


CeHsOCsHsCcHs.......... 
ona T Chis Fy Seepeeorea ee - 


CeHsNHCH2CH2OH..... 
CsHsN.N:C(CH3)CH2CO. 
——— ss 


CcHsN CH2CH20CH2CHo. ta 


(CH3)2C:CHCOCH:C(CHs 


a Paae 


(CHs)sCCsHsOP(OCsHs)20. .... 


C26H310<P 









ORGANIC COMPOUNDS (Continued) 
SS Tor 


No. 


Physical form and color 





422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 


444 
445 
446 
447 
448 
449 
450 
451 








cl.-col.pa. straw mobile perm. liq. 
cl., col. vise. per. liq.......-..- 
cl. col. pa. straw mobile perm. liq. 
el. col.-pa. straw mobile perm. lia. 
el. col. mobile lig.............-. 
CUCL Vises JIG S.wertate.cetacts wa 


WHS CE YSIG..,.acanetaae Sonat a oor 


cry colored: Bld ser, assias'a Sees 
cr. colored soft sld.............. 





Purity 





Odor % Sp. gr. 
fajaroma tic yearn salt nc nese oes 1.106-1.111 
30 
ONES BAP on oc igs a ean BAS eas 1.1095 
DICAS eect sack Ge NAN iste ae aie Stet 86652 
RO oe ae EOS OE | Raa eens 1.094-1.099 
NON@ASEE, © oihsing Ghass <al + eee tee ial leeeegt alee ea tees: 
geranium-like ss ase eal ce Gee eee 0.8791 
BODE AES boos cee aiecie ote Sarees £. 16 
HOWE PER ais on eh ene eee 1.112 
25 
ay | RE ARO aE oa] HEE Cen cate 1.35 
25 
POUR AEE S aos cern | Seis enna: 1.34- 
HOHG He sen ce soe ete sack oases 1.202 
60 
LSet Aer else Seale ceisvavaavn fe Cesta sores Ser s.ar ears, 1.207 
TONG WA acs 5 cedar tea | t Storer sic. etcieacreldiain’|'eiseeee oh sans ae 
60 
See tier rcay oe 1.387 ........ 
NONE eh ahs cee are leet ae ict ae eee aerate 
Pei cil eee eee Gs | enn woracacd bosacmodn ooneics 
char. pleas. sweet...... O90 ee A ee core 0.503 
pungen becca eis 95-100.....,.. 1.0119 
sweet pleas............ Can 95c-bateme: 1.015 
MONE 55 ele costs merase cassette eis eee = whee 
puilan nares eee oe eee 46-54..0..004. 1.12705 
EIN se Ho eE eae IS Manno acne 0.8732 
Cy Ac aRare on PETIOn MRS to| Oo mere ot oct 1.943-= 
chloroform=like 4. Se. ile sete ee ele 1.157-1: 1635 
almost none.........-- 00 eerthada bers 1.037-1.039 
25 
PENTA a pane tan co del AREER Oo 0.942— 
25 
fa. fatty. .......-.22 22 efe nsec erences 0. 9655, 
25 
fosfatty-e ec eeee dec eee 0.935 

















ue 


See two following pages for addi- 
tional data on above compounds. 


PHYSICAL CONSTANTS OF INDUSTRIAL 


























an ee 

422 | Phenyl ‘‘Cellosolve’’*......| 14.0........ 244.7 240-248 ..s:t.rrcecttee 250 

423 *t- diethanolamine «521! 58.e en cons s/o3fseieise sis oo rer vcrareacarornetore a ocreiae | 

424 | z-Phenyl diphenyl ether. . .| 27.6 205 MOE S avessth Aeccchartectcren.tcvos Soa 359.6 

425 | Phenyl ethane............ a Oe en yo es eee 135-5%; 137-95%...| 68 

426 “ethanolamine... ... 15.4 2858 2 shlrdas.< 280-200 see 305 

427 “methyl pyrazolone..} 128......... 289265 N85. x | ssararotetelarersvovevelceetetarene eel | 

428 ** morpholine: -.:...: Dieses esc: 2882 90 <5 5 1s,4'laravotoyectratcievS NEE eee 

429) | Phorone#.hasce<2ssscnde8 28.0 rac see LO THOSE icsllaccurettiacen ene eeeee 185 

430 | Phosphen 1........2.< 00: <0: if. 245=2608), (2. Aa ee ae >437 

431 be 7 nee ee < Ol Raee es) 5 200 = 2758 ool ac rescrereye oe ee a 482 

432 on Saearietadaiece A yaya ays.xiaiei« 240-2550. 3.| ee Ree ee ee >419 

433 = 4 Fansiwse tees <0 asso 255=2705 .:..213l| AS Se >437 

434 ie Soe poner ace IO toe ete os. t 250=2858) farsa enctic cis 437 

435 Bae Se enic- one tenl Seas eck oh < 285-830 i.! a/v grcroressensarst ec 482 

436 * Dacasas saya tee 102-105..... SOOM aiiielrenchcnon.uws ace ae §27 

437 ee SVaaens posers oh 6 SHAE Meee ere ed 250-2055 50 eek see 545 

438 ¢ Qiagen aeneeare BAS ATTS cagis ahs aici Mga nal Bevansretes nero nde aS 

439 | Piperazine......... A Ree esti casly eatcrl| cae eae mle 

440 | Propane, Pure............ 190) eee - A SD Ee ese tl eee evs, 03 Re —140 

441 | Propionic anhydride......, te aes 169.0 T6051 75.5 etvosaasee 165 

442 | Propiophenone............ 16.4-17.5....] 215-218, 80%] 215-218, 80%  |......... 

443-4 Bropyl p-hydronybenaoate.: | 96.0... 5... ]'s 1 <SAWU soe |Uauaraee vianonssiaa va toi 

444 | Propylene chlorhydrin.... |. ........... 127 ARES | aA epost acicrcow aoa. 125 

445 | Propylene diamine, —s—séd|«siwwssgs«Csidis. 119). cpp ere |e Ae 8. a 2 160 
anhydrous ; 

446)| Propylena:dibromide materi li. aes sceea.<../<l/1... eee 139 .6-5%; none 

447 | Propylene dichloride...... . <—80....... O52 9eI ae ee re. 70 

448 | Propylene glycol.......... <A ce san 188.2 .| <180-none; <195- | 225 

449 || Propylene: glycol: sa= = mts tallgsat secur sands caeeeoahen let eas ete dite [iota eae 

450 Pees eosl distenra tes bS4T 85 wc... si] acheter tee eee an. wahcte fovea 

451 | Propylene glycol mono- SEBS Fe cnisjall mic Gees 2aNt, ae jel ees E oWne: Pactl lay em 








stearate 
a 


*Trade mark. 


See two preceding pages for addi- 
tional data on above compounds. 
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en crrnEanl ImmmenmRneeESERRERRRENEIEY (IEEE REEREEERE 


No. 


422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
; 436 
437 
438 
439 
440 
441 
442 
443 


444 
445 
446 
447 
448 
449 
450 
451 




















Solubility, Shipping Source of 
grams per 100 ml Uses container information 
2.6720% by wt. in wt......... fixative for perfumes; org. syn. | cans, drums, ...| C. & C. 
3.3420% by wt. in w........-. TU) ee RI AC ENDERRA Teer cans, drums....| C. & C. 
g. per 100 g.: 100 eth., ann at hy... Sroten Sent wide ielalire sess D. 
ctl, 100 bz., 100 acet.; 
arethe OCIS bz.) alus wine hiheacut-to. rapentbel aataniatel ids beta kayllaod say dy 2. 9 iDy 
4,582°% by wt. in w........-. syn. dyes, inter...,.....14.. cans, drums....| C. & C. 
1.02% by wt. in w........... inter.org.syn.; pharm.........| drums, barrels.,.| C.' & C. 
1.020% by wt. in w........... syn.drugs, rubber accel....... research quant. .| C. & C. 
0.1159% by wt. inw.......... intér!..;,..deattaeesner encansydrumsyeee| CuduC, 
co bz., CCla; v.s.al.; 8.VoMOP. ie coe tien celee waned dengue css salad sa ena Dz. 
naphtha; iw. 
«© CCl, bz., v.s.al.; s. VASP Seer utsents ct Ase aire saccmise ans eb aucun Miss eens D. 
naphtha; i.w 
CCl, bz.; v.s.al., Sa eo os ee oe earn a wed eee cae ee eiteae eo t 1D: 
naphtha; i.w iw 
CCla; bz., v.s.al; SPV EME lc cee G wine Gs Lee eae D. 
naphtha; i.w 
CCl, bz.;_ vsall lis VME Tae RAER cabs Rolcntarnteee eran tinue mcotstt nar D. 
naphtha; i 
obz., CCl; vs.al.s er Vi Mi sil: « See RAE nea Sava oteracane Gregan ana chsynttarayetvears D. 
naphtha; i.w. 
ee CCUM GS per LOU E42 aes M AS pes Ure pste aces ie croiae aie eleven etn viaje F wkele taney > D. 
oes CCl; v.s.al; sl.s.V-M.P. |... 00-200. e cece eee eee Teen eee eees D. 
naphtha; iw. 
g per 100 g.: 8 bz., 1 CCl; rt) Weer iene aeeibana cetera’ Oo loner acne iri cuc Chea D. 
V.M.P. naphtha; i-w.,al. 
152% by wt. inw.........-.- syn. drugs..................| research quant..| C. & C. 
SIATNAW js ciicae wit weal e a de refrig., reagent; org. syn.....| cylinders.......| P.P. 
(iS Mo eRe eee eeerer cL: Cateh ying Agta e pence eee ele ec ton eels Cree. 
Bethy, Dass kW tercis eis wo tote tall Sarda bale ba minis here mean ETO tins, bottles....| Pa. 
@ per. 100. ¢:z. 105! acet.,(100) 1/022... Snes eae a taaenlie ee D. 
meth.al., 50 eth., 3 bz. be 
5 CC; iw. 
RON al es Sey ee eral acai tnitelaiots Ghemisynicsaae cs oda anata. jugs, carboys...| C. & C. 
Cun Piciacce ap ae Oe TERS chentispneee on sare patient drums. ......%1 Cc. & C. 
Bete D9 OOlas vsct hs S-ALaee slate stere ticiaveiv orchevere te nielclerei-telalz eosl| el ipletatatstatirctenaies D. 
per 100 g. 0. 225 Ww. : 
013207, byiwosinwoercecdaee cleaning comp., org. syn..... cans, drums....| C. & C. 
SING en Bits etc emcee ty soly., anti-freeze............ cans, drums, C. & C. 
tank cars 
s. al., uaphtha; iw........... hydraulic fluids, lubricants, |...........---- G. 
plasticizer 
Bemaphthas heals Lewes Mule ee slavoleiai dele are eic\elelieyeialsie/stsremmareeeateeatelaalaa G. 
s. acet., ethyl acetate, h.al., suppositories; emulsifier with |............... G. 
toluene, naphtha; i.w. soap 


Pe Sd Enns 


1257 


PHYSICAL CONSTANTS OF INDUSTRIAL 













Chemical name 


























No: Trade name or synonyms Formula =a 

452 | Propylene oxide....... propylene oxide.......... CECH sate ghee Seeenee 58.08 

453 te, -Lechnicaleen|\ propylenesaacattacesivcces CHSCHCH;: 3222-50 e eee 42.08 

454)| (Pyrosall ae. cnecee eee BERD ys acetyl salicy- | CooH20QsNe..................- 368.38 

ate 

455) (RESOrGineerienreateeiien meta-dihydroxy benzene ..| CsHs(OH)2.................... 110.11 

456 | Salicyl salicylic acid... | salicyl salicylic acid. ..... Crab Os 5. x01. ce ee ee 258.22 

457 ||| SOA* soca eer Cee sucrose octa acetate...... Ci2His403(0OCCHs)s........... 678.59 

458 | Sodium benzene-meta- | sodium benzene meta- CeHa(SOsNa) sa... saneseee cere 282.21 

disulfonate | disulfonate 
459 “« diphenyl-4- dipheny]l-4-sulfonic acid. ..| CizHsOsSNa................... 256.25 
sulfonate 

460 | Sorbitol hexaacetate...| sorbitol hexaacetate...... CsHsOs(CH3CO)s.............. 434.39 

£61) Spant20 meee nee sae sorbitan monolaurate..... CcHs0(OH)3(OCOCunH2s)F...... 346.37 

462)| so) 40 een 3c “ monopalmitate.. . | CsHsO(OH)s0CO(CH2)14(CHs)¢ .| 402.37 

AGS Wi SO 60 dees erent oe “ monostearate. .. . | CsHs0(OH)s0CO(CH2)16CHst.. .| 430.4 

A640 8 80 Seen yc ““ ~~ monooleate...... eee 2) 428 4F 

‘465 )| cow So eer omens “ trioleate.........| CeHsO(OH)[OCOCi7HasJat...... 957 .0F 

466 See eteabl oro: 1,2,4,5-tetrachlorobenzene | CsH2Cli..............---00000e 215.90 

nzene 

467 | Tetrachloro hydro- tetrachloro hydroquinone. |} CesH202Cli.................... 247.90 
quinone 

468 288 oe loro: 2,3,4,6 tetrachlorophenol. .| CsH20Cl4..................... 231.90 
pheno! 

469 | Tetrachloroquinone.. .| chloranil................ CC c Osta reiasacie sono heer 245.89 

470 | Tetradecanol......... tetradecanol............. Cites OH is. ee Waa ae 214.38 

471 | Tetraethanolammon- | tetraethanolammonium (HOCH2CH2)4NOH............ 211.26 
jum hydroxide....... hydroxide 

472 | Tetraethylene glycol. ..| tetraethylene glycol...... HO(CH2CH20):;CH2CH20OH..... 194.23 

473 | Tetraethylene tetraethylene pentamine. .| NH2(CH2CH2:NH)3sCH2CH»NH2.| 189.31 
pentamine 

474 | Tetraglycol dichloride. | tetraglycol dichloride... . . (ClCH2CH20CH2CH2)20....... 231.12 

475 | Tetrahydrofurfuryl tetrahydro-2-furancar- Ci 0! CHsOR saaee cee eee 102.13 
alcohol binol 

476 | Tetrahydrofurfuryl tetrahydrofurfuryl (CH2)sCHOCH200C.CH20H...| 160.16 
glycolate glycolate 

477 | Tetrahydrofurfuryl tetrahydrofurfury] Vee 200.1 
levulinate levulinate (CH2)2C 

478 Bee 8 AS ay tetrahydrofurfuryl oleate. . (CH DOCH CELOOCCirHa Be a 366.6 
oleate 

479 | Thiodiphenylamine....} phenothiazine........... CcHISNH@eHiee 5-22. cere 199.26 


* Trade mark. 
t Theoretical. 
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tional data on above compounds. 


No. Physical form and color Odor oe ty Sp. gr. 
PD 550 TG ae ee are ol oe 0.831-0. 836 
Sil) CREA, See eee (oS ae ear Ob elect 0.5202 
AGG RANT OO Gk S CAR 2 ahem erste ol eto COROT MCRL ect coe. [eek eter en a PERS oss cre cor OC 
SS slsyelesidsns se ee ae fae peculiar: |.s:.tsnceees ES OR ree teats 1.28515 
AD GIL WH POW se ears. aa ecto seve ote TAOIG 3/74 Se RESTA Sys eysiac RAE | Cao OE ee 
AD alWHACES DOWG esos prea esa. intensely bitter taste...| 99 min........ 1.28 (fused) 
f 

AH SH pluee ber Sle y-yor xovay-ter sets ncieron cis DODGE 34 BN crs IE io aise ees | eich Sees ae 
eS ON] pln Cw Ey. CLs teeta eesyeoste cat clan ate dss | AL OLE O Saye ape age a cavere n4-i| |= tot ior 1a erste EM | tage ra tase RNs, cilatee 
AGON wae Cheese ete vaveyoretsSoiteaiecer sits none, bitter after-taste.|.............. 1.34% 
461 | amber colored viscous oily liq... .| fatty.................. tech eaeeee eee 1.00-1.06 
4G 2ilivelawaXee os cose nc css oie. FURS, faintatattyaeeeee meee techigizeaecnee 1.00-1.05 
AGSa|cyelebrittle, waxsseeese a. 2 eensta thymine. yer techi arenes 0.98-1.03 

’ 464 | amber-colored, viscous oily liq... .| fatty.................. tech matte ete 1.00-1.05 
AGhilamberoilyshiqy, aac eke sa. fatty yee cee Gechia sams 0.92-0.98 
AGG bertanl cessor eee ase likep-dichlorobenzenew.)\3)-ceitlea see siel hist aete heat a fete 
AGTAliitatanpowd tccaweseeac sce ere jo) OPE oe eral dec pen tro aal Brite nro” Mem ss 
AGS) Cerra Fl apsr- ater are et Norstatetase Mintel artes « strong. charie .-.-e-eee|s oo eee 1.632 
469)\'\golden br: cr. sld3).....2.5-006- Wild char. vec AE | so eheictanss «ANB | OS EE asses 
470) |icol Rid Sacer. ees Aare tenesct DG an eae al meek ee ee 0.8355 
BET Ag Bae corn 1a tele ets oo eres av vwrsesem epee a ade ramet abc creek ae ci sa wm cnilore Sh zs 2 NPI NA | aes Pee “aa coe 
ATO Tool hy eeciqs 26 saisicse ss. 5 0s sre chasers [epetevc borers Me Nereiains slo Le oe Oe 1.1248 
AU Sil WISCHLY Bald ieee pi cstes ae sheets charsamine-like. st xa\| t= errors 0.990-1.000 
AT AN Meat ke alate fo) z avers cta/ssecs ata trata enaradal| MRORREE Ve oraveY poten overeveter orci lexi teres eevee oe 1.186 
475 | colstraw lidv.c.. 2-00-26. 200s Tse Raer NS Ojamings peer 1.0522 
476) amber Hiq’e swe cei eiens isons faint Wesco ROERE A oan ac 2, 1.1722 
47 7i\tamaber lige jenten aster er nee Fagin Bale tort oc fe EO a oyeese ic hs aacreitee 1.1030 
A7Silsvels quae eee eR ets Rant RAS cot odt Sai korres that OTRO 0.92730 
479:\'pa.syel. lustipls. cad... chm das £50 CHAE sia sforsteco Ne ere toss tel clecoverei crore MRIS PSR ie le Ghee 
See two following pages for addi- 1259 


PHYSICAL CONSTANTS OF INDUSTRIAL 




















No} trodenam — | Melag, |. Bating, | Bitoggn | tit, 

AbgalvPropyleneoxide..screw een | Meet ae eee: 34.1 <30-none; >40-5% | —35 

453 SAEs LOCH. oe ce mereeelesa OO aesems = ATG tes econo 026 ot ace 

SOAP YrOsal perme ater E468 Bisel score chy Pe sy, 9)4)9j05 70a a 

455) | Resorcinivemp etree HOD SO). 5 oe 14621525); .|| 146-1525... eee Cee eee 

456 | Salicyl salicylic acid....... HAS 714 OD) Nan oie. ale oe nce levaigeie oes eee ee 

457° (SOAP. Fe. cchian vec <r (9-86 se4.pertn) 2600S ees... | G28... 5.00 eee eee 

458. Sodium ihenzene-metaz oy VellSeaeecs eee aa [soonest hee lo sc0->, 32.00 ae, seen Oe 

459 Parieapine ewer <3 ss ee pe ECE Hoes Cutie aca ae EN RIO rica oy be 

460 | Sorbitol hexaacetate....... S8=10088is..% 220240129 ove ese. ite avi. ee ee 

461) | Spant20 0s fesse ee MAG. wos oct. sail bel iacnsiier See 400 

AGQ | EARAO A, doe, cip ayoiyarteU INN repeat ooo ol MSEE GIES tia, alo siete ccs cheese eee 415 

463 PR LOO FN Foal csr eet eeree oI SEE, NAL peel nares, os, 450 

464 OOO ER orcturs: eee Ul eS ne Ee ees (to Ses noe 410 

AGS i ||, at SOG RAMS. 25 cee =e lLO etree eiemeheay ole cecasc oe niseRet Sd. aan 

466 | 1,2,4,5-Tetrachlorobenzene.| 186.0-139.0.|.... .. .....|-...0-eeeeeeeeeeeees none 

467,||| Tetrachloro, hydroquinone_.|'235.0—23651 5-64. -eiees..|-----..--+-- <0. ae eee 

A68 ||/2,3,4,4-betrachlorophenoll. .|'bb-6244..4.0clmee metals oleeeesscscr castes coe none 

469 | Tetrachloroquinone....... 285-287)...6.||-eeteenery caleccko sass sc aden ae aR 

470 | Tetradecanol............. Pe eee OL EBISPa 5 Gtese | Sete eR CR eRe 285 

4710) Tetraethanclammonium) |, \|\faaace ses deal eee eee ee eee re oe bee 
hydroxide 

472 | Tetraethylene glycol....... —6.2 OZ hy ape ester cc selec cole 345 

473 = pentamine Saleee eae. caer 333. 280-500. ><s.c eee 325 

474 | Tetraglycol dichloride.....|............. SE ersiiccrs 06) | fae Re RE >250 

475 | Tetrahydrofurfuryl alcohol.| <—80....... PUTS BRAS Nay. . : 170-180, 99%. ...... 167-176 

476:\| Tetrahydrofurftiryl:, . (0) eth accicurisclvinaememettes alleen: se ccs sce teal see 

477 cea eee os Ore 

dre (ested 0%, Soiace | Mee <> Sen 

4793|;Uhiodiphenylamines 7 .2.14../[18420-1 60 nee .l|lscisantde gee fer cll(e ais <taials «is. oe Rae eee ee 








* Trade mark. 
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ORGANIC COMPOUNDS Continued 











Solubility Shipping Source of 
No. grams per 100 ml Uses container information 
452 | 41.02% by wt. inw.......... fumigant, chem. syn.........| cans, drums....] C. & C. 
ADSM Wise aceia ge oe acea pares eines pesearch .,...a-peneerit Aaeeee eylinderssaeee | ebaee 
Bbaaeetper 100) g.5 126 al, 113 Ibz ay ieee 31-5: -ctekiertr eG IIs este tale = axe Poe ele D. 
13 eth., 489 w., 125w.; i.CCls 
455 | s.w., al., eth., acet., amyl alecaulicyes! (pharma teeseeeeree e fiber containers, | Pa. 
sl. s. bz.- glycerine drums 
A5Gule sper 1002's 66/aceth 45 al sb jase ks cn, ae eee RN OE GIe <b bie. seeN nae ma ees D. 
28 eth, 1 bz.; v.sl. s. CCl; 1.w. 
457 | g. per 100 g.: .09 w., 9.0 al.; anhydrous adhesive, water- | cartons, drums..| N. 
IS ObH eins nis. tc Avasiasseiisics proofing paper, insulating, 
lacq., plastics, rubbing al., 
denaturing 
“CLAS || ae ar, ree oor grinding aid for cement...... fibre drums..... Pa. 
AoMee Ener 100! gc 1:5 Wap OL Gets, eben o = PStSLSTRA GHATS ARR Rte eter iersect att occas reves o/MBSUMITSES D. 
.002 bz., .03 CCl, .08 eth., .06 
meth. al. 
460 | .2725 w., 3.000 w............. hardening agt., plasticizer = |/.....-......-.-- At. 
: org. syn. 
461 | disp.w.;s. oil & org. solv...... emulsifier, wetting & drying | drums, cans... .| At. 
agt; edible 
462 | disp.h. w.; s. warm oils, most | emulsifier, thickening agt.....| drums, fiber At. 
org. solv. containers 
463 | disp. h.w.; s. warm oils, most | emulsifier, thickening agt.... , fiber At. 
org. solv. containers 
464 | disp.w.; s. oils, most org. solv..} w/o emulsifier, edible........ drums, cans... .| At. 
465 | s.oils, org. solv., sl.w. disp...... w/o emulsifier, dispersing agt..| drums, cans... .} At. 
AON ES ea OO BORE GCG H GMI WB o- qaaanaconesedecedeosacl| cncdnosdeuruce Dy 
monochlorobenzene; iw. 
467 |g. per 100 g.: 45 PACH Sram 8 Mee bare Ne < «dlls DARN) ier Tales Dz. 
.04 CCls, 20 eth., 20 meth. al.; 
iw. 
AGSiliviss acet., al., bz;,ebh,,mebth-als'|. 0... sepels oeeieaete cera lieets ay yea ae D. 
v.sl.s.w.; g. per 100 g.: 31 CCl 
AGO ss. epichlorohydrinsosl:ss) OClssii(.ccy. i) ay terfote tater atat etter leet |-)a)-cecetor per asics D. 
iw., al., bz., eth 
470 | 0.022% by wt. in w.........- plasticizer inter., perfume cans, drums....| C. & C. 
fixatives 
AU IIA MICO 400) eer cr arnrayas a siossty ar oa ae textile auxiliary............. research quant. | C. & C. 
AU NCO RW. Es rates Gees wien csus ain usjese/arssach solv. nitro., gen., plasticizer. .| cans, drums....| C. & C. 
473 | © w., most org. solv.......... saponifying fatty acids....... cans, drums... .| C. & C. 
ALTA Shs wey ey oa cdoial erscoressuetuacinkrsaueg= chem: syn. ola. oisviereeers! research quant..| C. & C. 
BT ale oonWss lig Ct are ccscereieiriey es soly., Org.syn., wetting agt., | cans, drums....} Q.0. 
mfe. plasticizer 
476 | s.w., al., acet., toluene; compatible nitro , ethylcellu.,}.... ........-- G. 
ig naphtha cellu.acetate, vinylite resin 
477 | © w.;s.al., toluene, naphtha. .| compatible nitro., ethyl cellu.,}...... ........ G. 
cellu.acetate, yinylite 
478 | s.al., toluene, naphtha, acet., PIAStICIZeE suc cisGeene Mosier lechee corse cere a. 
ethyl acetate, i.w. 
A7O\lg. per 100 g.2) 27 acets.3 bz.j1:6)|scleek bee occ r evens temense «| =m oiiow ce oles D. 








CCla, 7 eth., 2 meth al.; iw. 
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PHYSICAL CONSTANTS OF INDUSTRIAL 





























es pe Ae oa OST al be wa 
No. Trade name ee Formula vel 
480 | 2,4,6-Tribromophenol.. | 2,4,6-tribromophenol. . .. . CeHsOBrs.: cons eon chee eee 330.83 
481 | Tributyl citrate....... tributyl citrate.......... (CHsCOOC4H9)2C(OH) 360.44 
COOCsH» 
482 | Tributyl phosphate... .| tributyl phosphate. ...... (Cis) sPOs 006055200 266.32 
483 | Trichlorethylene...... 1,2,2-trichlorethylene..... CICH:CClae% aes ane eee 131.40 
484 | 2,4,5-Trichlorophenol. .| 2,4,5-trichlorophenol...... CHOC oh 2 eee 197.46 
485 | 1,1,2,-Trichloropropane} 1,1,2,-trichloropropane....} CHsCHCICHChk............... 147.44 
486 | 1,2,3,-Trichloropropane] 1,2,3,-trichloropropane....} CH2CICHCICH2Cl............. 147.44 
487 | 1,2,3-Trichloropropane | 1,2,3-trichloropropane. ...} CHxCICHCICH2Cl............. 147.44 
488 | Triethylamine........ triethylamine............ (CSHs) aN seein lee 101.19 
489 | Triethanolamine...... tri(2-hydroxyethyl)amine .| (HOCH2CH2)3N............... 149.19 
490 | Triethyl phosphate....| triethyl phosphate. ...... (CsHs)sPOse 2. eee ene 182.16 
491 | Triethylene glycol..... triethylene glycol........ HOC2HsOC2H,0€2HsOH....... 150.17 
492 sf tetramine . st tetramine.... | NH2C2HiNHC2HsNHC2HaNHe..| 146.24 
493 | Triglycol dichloride. . .| triglycol dichloride...... . Cl(CH2CH20)2CH2CH2Cl.......| 187.07 
494 | Triisopropanolamine.. . triisopropanolamine Sano es [CHsCH(OH)CH2]3sN........... 191.27 
495 | Trimethylamine...... trimethylamine.......... (CHa) Nee cence cee 59.11 
496 | Trimethyl phosphate. .| trimethyl phosphate...... (CH3)sPOn.c.. ccancus sone 140.08 
497 | Tri-n-Butylamine..... tributylamine............ (CaHs)aN.. <2 Rae ee ene 185.34 
498 | Triphenyl carbinol....| triphenyl methanol.......| CigHisO............2.2.2--00-- 260.32 
499 | Tween 20............ polyoxyalkylene’ deriv=~of ||-2..,-4n see eee eee ee 122.6t 
sorbitan monolaurate 
500 SSABF 40 PRI EE ey, polyoxyalkylene deriv. of |............. ees ae 1282t 
sorbitan monopalmitate 
501 SSM GO GRE 278 polyoxyalkylene: deriy=* of (Yeas j,0ccmnete oat te eee 13107 
sorbitan monostearate 
502 SSG RE Sees polyexyallcylene*derivs of |i ip ree inaerercionrsin rata om 606T 
sorbitan monostearate 
503 Sh CARO Week 3 ot polyoxyalkylene® deriva of)| 8 )xci- sevevniareiere o) ofetvrerereteretsters aici | Se 
sorbitan monooleate 
504 81. eee polyoxyalklene (derive. oft]. !iind.)s-ccnone vic oto Tee ee 
sorbitan monooleate 
505 fr 185 2 Bee polyoxyalldlene; deriv. VOf| 9 5oi5<serers «ier aiaroforeye oxcrerorarsisl ool 
sorbitan trioleate 
506 | Undecanol-2.......... undecanol-2.............. Ci HesOH se nhiecsevn eee 172.30 
507 | Urethan}:.2<2.5 ca. ethyl carbamate......... NEaCOOCLHs eae aun tes 89.09 
508 | Vinyl acetate......... vinyl acetate............ CEH: CHOCOCHsi tie arenes 86.05 
509] “ Se 9 niece : eT ic CHsCOOCHCHa ts)... ceeeetee 86.09 
510} “ chloride........ ree POH OTIGG Sectscs ss okies CHe:CAClsic3..2ees. bee 62.50 
SEL Chloride. ee. chloroethylene........... CHsCHCL oe sctc. «x27 ee 62.50 
t Theoretical. 


ORGANIC COMPOUNDS (Continued) 


No. 


480 


481 


482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 

















Physical form and color Odor P pe Sp. gr 
HEED ICRCE eaeteteisttinies assert ye fa. char. sweet astringent)............ “alee aO A. Pk 5 te 
taste 

It. straw stable, n. vol. liq....... HONG BMRA keaceossiAt Ohare Doce 1.043-1.049> 
PMV HSLIG ;, carerscictua a tae rey esse NOME yee tices Muacuete a 99) 05 - jarsitastene 973-.983-> 
went idiaes Stes, Teaiate se DleasweMerer couriers 99 1.47-1.48° 
PANG free CO 8c, vr tea adjeosyacctane strong phenolic..4.1. «.a;l|tas< = » s Slomrstcestn | etree ae cee 
alscoll lidw. ae hice iaasetas BWeOtishhy CHAT.c as tye une malls aya car ieyveterers al 343-2 

Goll WG Bas deerme eta aere ms eocte tap chloroform-like........ OD es aaeauaste 1.3982 
Olcole,W].;. asthe stoneware reyes sweet charhrvisavtonchbalteac our erates 1 3882 

Seo CEs ot a8 Aad ene fee Seu oe eo eee 0. 73-0 

WORRY E Gey came mocuersese eh amnion Saves Bek 30:42. ies 1. 1240-1. 1300-2 
COL glidhra. sett trdeiine eee ent aes apple-like,............ 97 by wt...... 1.068-1 0725. 
COLMIG. eR seca n se bess AlMOSt NONE sels ance skeet have acne 1.122-1. 1275 
WISCHPUL stanton sas sOhcaesare tae chars amine-likeo..<.<.<ealelo <i qari 0.980-0.985 

DOM a NO ae tS. Ate, sea asia fee cue eek main cast 1. 195-1. 120 

Ais Gaslllcwa oogonoaeeadde ane SLAM posites c erase te itor. wands 1.0200 

COMPAS seater cushete ait ote FOUN ES ANAT ce reseyer ile es Ue ee aneoe .66275 

Bie Sid as pane SET els de Mid PA eae cB th 98 by wt...... 1.205-1.220-5 
Loli Pes rarer casts ra etetes ety cael |e pease ARN itera bea adel Pace anions oats 0. 7820 

It. straw colored cr........+.... Fates cstazstatafosouceateese te iphofil Ae eateisial ate eee eit eee ee REN ves 
AMpST OU, Lidscrer. cc Gissieee ite eos faint, Sattys sen aie techs ames tury: 1.08-1.13 
ambern OtlyoHG. ghee cixosis ier faint, fattyneaees «te techweserjesie 1.05-1.10 
BMPSLMOU Yes ereee eerie eet ka, Labbe eerie aes Leohwverraecrasiers 1.05-1.10 

Vel, Waxy sOlidic.cseeumesins ens faints fatteeeemres cs: techsa-eseree 0.98-1.03 
amber, oily solid............... faint vi atiMabtelere yee dere Gechicinnpcctisn 1.05-1.10 

aM DareOllvalidsencisetereiee ic etl faint, fatty... .6. isu. tech sscaarecac 1.00-1.05 
amber Ou yalid aire aries een faintedatiyence een Vhs canaeeane 1.03-1.05 
COPE areca wise estore TUE Merve teeta opsieastae lcpesescsetcanckos esis 0.8363 

Bier pete cBi ee cruen nada [SLE A aso ofa Baie sorta 1.06%" 

WAWhS HG) snes mols arom ehcp char. sharp; irritating to | 99.0+........ 0 9317 
unstable to w. wh. liq.; stable toft. Shot BOE BE uccits 09). 5 a casceee 0.9335-.9345—° 
blue liq on 

WAL WLAN OM sera Su alte ee UE She ct opal | Rasa St Satorea cgayacgs ss ie ofA ifl+to-2 ery elsretoeeeeees 0.912155 

col. liq. under press.......... 








See two following pages for addi- 
tional data on above compounds. 
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PHYSICAL CONSTANTS OF INDUSTRIAL 


























No.| Trade name pent SCE point, “0 |e aes Ce 

480 | 2,4,6 Tribromophenol..... . OIF S=920 6) san isublimess ajactailtor.torerate eran wroteon none 

481 | Tributyl citrate.......... —20. .| 233 ,5225,.. 2345-236) 2c ee 36525 

482 “~~ phosphate........| <—80...:... 177-1782"... .| 175-184.............] 294.8 

483 | Trichlorethylene: «¢555..0|j.c0cc<ece ee: 86. 7h5. oi os | 86-87.5, 95%... ee none 

484 | 2,4,5-Trichlorophenol......| 60........... PAa 7). 548 | ee 8 S 3 c none 

485 | 1,1,2-Trichloropropane..... DD ye sc ell astm eee arin) 132.0-5%; 184.3- none 

486 | 1,2,3,-Trichloropropane....|............. TOG codes nee azote chert Ne 174 

487 | 1,2,3-Trichloropropane..... SUD es sa tr..tal|peese ce tes, oui 155.4-5%; 156- none 

488 | Triethylamine......-..... —114.8 Ce oo 20 

489 | Tricthanolamine.......... DO eerste tors 20810 a5 2a ee ae BANS 25.0 & 365 

490 | Triethyl phosphate........| —56.4 2G S ees: 190-220; 210-5%....| ca 240 

491 | Triethylene glycol......... —7.2 287.3 <270-none; <290-— | 330 

492 * Letramine sy lias aas eee 277.5 , 2 o00 ...| 260 

493 | Triglycol dichloride....... —31.5 241.3 ni) 200 =245 ee eee 250 

494 | Trisopropanolamine....... 46-50. SOBRE sve ctl heretters skh bocca Re ea 305 

495 | Trimethylamine........... 124 eet BEQ= BEB IEB Moen skank oe <A 

496 | Trimethyl phosphate... ... 47.1.0... 196. Bos. 190-205, 90%....... none 

497 | Tri-n-Butylamine......... <—70..:20.. PANES ee eG Gee not <303; 187 

498 | Triphenyl carbinol........ Gy Pon aodeneoan neal te ze oe Pe eS TO eee ee 

409 jiibween.20) 2 passes te ynpee | tions ete ats AR on lene nnan wee MO 610 

500 RSAO eid ts She te | pemeeetee ae eaten 22004), 5. dlnacnn ann Rien een ee, | 

501 APSO se has 25s ur Ue Sa SUEUR ALIS. ya alana ccamsinnaan ote | ee 

502 pili!) cen Sooo heer |S Gace et | SG ee EES eee» UL eh 

503 ONS SO VE AAG CaN sa abel |p nan aoe ease Pes ak eS. ool a nevamcicea on eM | 

504 ARIES acl GRABS Acts aec5O SIGE EEG GOS Eee Ree MEER eet et, 550 

505 USB a Perea see Ree eae te eee MIEN: AOIEN 3 clleecrirstonctrores cern tte Re 610 

506 | Undecanol-2)-. Je. ye0. soe sede ee. oe 22 Aa Eli cspetaneoan Sx arom mene 235 

607 | Urethan......-.25.2.22:.. S850 nitel-icte 183 Peed nrll ernie cann tsa one | Oe 

508 | Vinyl'acetate:.os/sasck ely .ce eae le EDO eerie 72-73 —8 

509} “ SPN snes og ae <—60i0 5. 7 sS=7SBOLe 71-78 15.49..00% 9 OS Ae 

510 | “ chloride............ —159.7,..../ -13.9...... 10-95% 00. cs snen <20 

ghee Naat dou cohcta oh ccek EAE SA arte sta callin in nan OY, <=—22 
1264 See two preceding pages for addi- 
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GRGANIC COMPOUNDS (Continued) 


No. 


480, 


481 


482 
483 
484 
485 
486 
487 
488 
489 
490 


510 























Solubility, Wees Shipping Source of 
grams per 100 ml container information — 
Ges abate calereths v.slist wee ga Ne oaa es v-.0 bas coh <u 01 < OCU ee D. 
per 100 g.: 12 CCl, 50 bz. ce 
MEDS, 25 ce er eee plasticizer cellu.nitrate, ace-|............... Cs. 
tate, resins; antifoaming agt., 
lubricant, agt. 
PR EWE Misc, cui creraeiaice's so plasticizer nitro. lacq., plastics,| drums, cans... .| C.S. 
7 cellu, acetates 
0.10%% by wt.inw.......... solv.degreaser.............. cans, drums. ...| C. & C. 
ese oad m9 gO Las OU Wesc-cyas6' | laxore Cagee recanersh fiemeieas OPE oiisiars erties |. > Some rae D. 
SMAOCL SAL (OE, Cis CUR OSW lS. dae ccccimecbiicleh eer she seahtOe e SSae. s ‘De 
cub Wr aa cries 3 Seen Merce ee Ce 8.D. 
ooracet talib 1 OOlMmebn Nitra ono meats ania eterna nee ete Stee etg eet ot D. 
oo w., 18;s. meth.al., ethyl eth.,) prep.ammonium comp.; cans, drums .| Sh. 
acet., bz., gasoline, ethylacetate| textile 
co w.,al; sl.s.hydrocarbons....| gas absorbent, form soaps, | cans, drums C&C 
emulsifying agts. tank cars 
co w.3 s. most org. solv........ solv.plasticizer (2.522 Soa... cans, drums... .| C.S. 
DOR Wave toccik te inte oe siesece solv.nitrocellu.; chem.syn.....| cans, drums. ...| C. & C. 
Cot 2S ate eee es eee detergents, sofg.agts; chem. | cans, drums....| C. & C. 
syn. 
1.8922% by wt.inw.......... chlorinated solv.extr.........| cans, drums....| C. & C. 
COBY GS trace IER seri 5,2 ats emulsifying agt........... .| cans, drums....| C. & C. 
ViSs Wb tiem hot nage tsa 2 et synth.chem.base; warning agt;| drums, bottles. .| C.S. 
insect attractant 
© w., most -orgsliq:.:2.3 <= ---| Solvent: 29/2222 i... ase ses drums, cans. : . .| C.S. 
co most org. solv.;i.w........ hydraulic fluid formulation. ..| cans, drums. ...| Sh. 
geper 100g: 22:-acet:,-16. bz.,{ ee her wih AMA. A axtes ce) ca va eRe D. 
16 eth., 2 CCls, 3 meth.al. J 
s.wW., most org. solv.;i. mineral, | emulsifier, wetting, disp.; drums, cans... .| At. 
veget. oils / solubilizing agent, : 
s.W., most org. solv.;i. mineral, | emulsifier, dispersing, solubi- | drums, cans... .| At. 
veget. oils Ph lizing agt. 4 ‘ 
s.W., most org. solv; i. mineral, | emulsifier, dispersing, solubi- | drums, cans... .| At. 
veget. oils e zing agt. — = 
s. org. solv.; i.w.; disp. h.w....| emulsifier, thick. agt......... drums, cans....| At 
s.w., most org. solv.; i. mineral, | emulsifier, wetting, disp. agt. | drums, cans... .| At. 
veget. oils ; ‘ 7 
disp.w.; s. all org. solv......... emulsifier, disp. agt. lubricant | drums, cans... .| At. 
s.w., most org. solv.; i. mineral, | emulsifier, wetting, dispersing, | drums, cans. ...| At. 
veg. oils solubilizing agt. 
<0.0220% by wt.inw.....-.. plasticizer inter., perfume |drums..... ... C&C. 
fixatives 
18025w., 125% eth............ phar. SHPO Seen al drums, cans... | U.S.I. 
DS Wes en TS Ra ToS inter. resin, drug mfg........| drums, tank §.C.L. 
cars 
al eth.s iw. ines 2h mfg. vinyl acetate resins... . - >| drums, tank N. 
cars : 
0.09209% by wt. inw.......... mnfgs plastics. osu d sas ss x0 cylinders. ...... C. & C, 
511 | V6 © Ole eth: 's.al. 3 sl-asw aes theo tlen te ea een oe coll eee eee ee D. 





CONSTANTS OF VEGETABLE AND ANIMAL 






















No. Common name Scientific name Classt 
—— ES ee 
15) Almond @e eit eee Prunus amygdalus................ I 
2 | Beef marrow............ Aidens*bonisiststiies « o.  uiac aa IX 
Sal Bectetallo wae ena Ae DEKDGOLE MEM iActe oie nmin (el .< 
4 | Beechnut...............| Fagus sylvatica F. Americana Pe 
5 CCSWAX. > chiviwiaaier ee os Aimy siielluferd sememene el eee XII 
6 | Black mustard..........| Sinapis nigra.................... II 
73}) Bonertat nen in: aee nee ISEVUM OBSUS a1. sialotayeueneiy sae ip,€ 
8) Buttierdataeeeeeeer eect Vaccae lactis adeps................| IX 
9 | Candlenut..............] Aleurites moluccana............... VI 
10N\Candlenutin wncnooenes IM MEN TCs AG dopo anes an: VI 
11 | Carnauba wax.......... Corypha cerifera......-.<.++.+sss, XI 
120 Castorspey were) eee Ricinus communis................ III 
13 | Chaulmoogra........... Taraktogenos Kurzii.............. V 
14 | Chaulmoogra........... Wa 8) 2s 10th) Revision. .e sane see Vv 
15 | Chinese insect wax...... Cocctisicerifera eeu XII 
16 | Chinese vegetable tallow.| Stilbingia sebifera................. VIII 
Li oconut sec ere eee Cocos butyracea, C. nucifera........ VIII 
18 | Cocoa butter (Cacao)....] Theobroma cacao.................. VIII 
19 | \ Cod livericy. cecal. 4 Gadusunorrhiucsee ee ene VII 
20 | Corn (maize)........... LEG MABE a eisaiiatte eee ee Vv 
21 | Cotton ’seed.>.......... Species Gossypiwm..........-.+... Vv 
22 | Cotton seed stearin...... Glossy pints his Socios ake ee VIII 
23) |\Crovonareeces olemcotac a) Croton tigliummeeecn cL ee Vv 
24 \iGoosetat nconenmistenteesi'|: Anger cineretairs ie... coeccuk con cee IX 
2bi | Grape seed... on ae Vatesnenesfer aia aac poten III 
ZOuitazeln wipes Gee, Corylusianelland lene eee I 
ZialkEtomprseed | nah omen ne ty: Cannabis sativa see eee ne VI 
28 Orse tates peat y hak iE QUUSICGDGLLLS See ee nea IX 
On Euman fatc. sere chiewe-ars|| cosine ieee ee ee IX 
30) | Japanwwaxiios ction. Rhus succedaneum...............- VIII 
SUG ard! oils. mbperesats eevee cnr Oleum! adipisenen en eee ee IV 
32 Lard oilsGattyatissue)).2c!|Adepsie meen dae nee ee IX 
33 | Laurel (bayberry).......] Laurus nobilis.................... VIII 
34 | Linseed sis. . scape rae o-scei ..| Linum usitatissimum......... Ooo! Nf 
85 | Menheden.....0.5....25. Alosa menhaden (Brevortia tyrannus)| VII 
36 | Mutton tallow.......... Adeéps 0018 ....0:0.000 svare: Dest tae cae I 
of liMyrtle wax..ssscheesco. Myrica cerifera (M. Carolinensis)..| VIII 
38 | Neat’s foot...... Japeses Olewm pedis bovis............ cee al) LANA 
39 | Nutmeg butter (mace)...| Myristica officinalis.......... 
40) || Olives aievetdi<.choe 1 ate arenen webs Olea Europaea sativa 
4.18) sRalmiet pyar: casts onan Elaeis guineensis.........+.0..0-. VIII 
42 sPalmavicernel\ sum sone oe Elaeis guineensis (W. Africa)....... VIII 
43) Palm: kerneljree bs soe Elaeis guineensis (S. America)...... VIII 
44 | Peach kernel............ Amygdalus Persica................ I 
Abul Peanut se copa bare lac: Arachis hypogaed.)...... 2.0) soouk I 
46 | Poppy seed......... ...| Papaver, somniferum..........+.0+. VI 
47 | Porpoise (body oil). .| Delphinus phocaena............... VII 
48 | Pumpkin seed. De | GAA eh es FFs 10.000 ao MON bea bo Vv 
49 | Rabbit fat. oie. (o|| LE DUBS, CUMUCULUBN ele eis cs bsjee.oe « oh IX 
50" | Raveisted sawaecwe ssc. Brassica campestris............... II 
5Iy | Sathloweren suscnts ta ccisters Carthamus tinctorius.............. VI 
52: | Bealise. wienccar etree Speciés: Phoca enero cee hcs cae VII 
63) | Sesame: .. sccrce ssc: Sesamum indicum..............4. Vv 
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OILS, FATS AND WAXES 
: 











Specific gravity ety tigs Saponi- 
No. 15° Solidifying fication 
at 15° Cc. point °C. sot 
1 0.914-0.921 —15 to —20/183.3-207.6 
2} 0.9311-0.938 31 to 29] 196-199.6 
3 0.895 31 to 38 196-200 
4 0.922 —17 191-196 
5 0.961-0.968 60.5 to 62 88-96 
6 0.915-0.919 -—17 173-175 
7 0.914-0. oe 15 to 17 190-196 
8}0.907-0. 912405 19 to 24.5 210-230 
9 0.925 <-18 189-195 
10 0.927 <-—18 202-204 
11 0.995-0.999 80 to 87 79-84 
12 0.960-0.967 —12 turbid; 175-183 
—17 to —18 solid 
13 0.943-0.954 20 to 25 196-213 
14 ca 0.95025° <25 196-213 
15 0.809-0.811 80 to 81] 80.4-91.7 
16 0.918-0.922 24 to 34 179-206 
i WA 0.926 14 to 22} 253.4-262 
18 0.964—-0.974 21.5 to 27.3} 192.8-195 
19 0.922-0.931 —3 171-189 
20 0.921-0. B28 —10 to —20 187-193 
21/0.917-0. 91835 +12 to —13 194-196 
22) 0.9188-0.923 16 to 22 195 
23 0.942-0.944 —8to —18 193-215 
24 0.923-0.930 22 to 24 191-193 
25 0.917-0.933 —10 to —17 171-191 
26 0.917 —17 to —18 191-197 
27 0.928-0.934 —15 to —28 190-195 
28 0.919-0.933 20 to 45 195-200 
29 0.9179 15} 193.3-199 
30 0.970-0.980 40.5 to 46/206.6—-237.5 
31 0.913-0.915 +4 to —2 193-198 
32 0.934—0.938 27.1 to 29.9 195-203 
33 0. 880 100° 24 to 25 198-199 
34 0.930-0.938 —19 to —27 188-195 
35 0.923-0.933 —5| 189-192.9 
36 0.937-0.953 36 to 41 195-196 
37 0.995 39 to 43/205.5-211.7 
38 0.913-0.918 —2 to +10 193-199 
39 0.945-0.996 40 to 44 154-178 
40 0.915-0.920 +2 turbid; 185-196 
—6 solid 
Abiaes pempOsO24 Ie... 5.3. t he. 200-205 
42/0.866-0. argue 20 to 24 243-255 
ASN al ix tracts ea OF 27 .4/220.2-231.4 
44 0.918-0.925 —2 191-193 
45 0.917-0.926 3 186-194 
46 0.924-0.926 —16 to —18 193-195 
47 0.926 —16 203.4 
48 0.923-0.925 —15 188-193 
49 0.934—-0.936 22 to 24 199-203 
50 0.913-0.917 —10 168-179 
51 0.925-0.928 —13 to —18 188-203 
52 0.915-0.926 3/187 .5-196.2 
53 0.91972, —4to —16/ 188-193 
aS eS Ee 
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lodine 
value 


97.6—-110.4 
98-104 
1.4 






Hehner’s 
number 


23-40.5 95.3 
6.2-10/82.3-90.5 
32.8-41.7 94-95 
137-166 95.3 
111-128 93-95 
103-111.3 95.7 
89-103 95.9 
108-109 89.0 
58-67/94.5-95.3 
94.3-135 92 
87 95.5 

2D evs | eerste ae 
75-86 95-98 

74 rors ae 
4.9-12.8 90-91 
62.5-79 97 
47-66 .5 93-95 

(Jel sds eo 
175-202|94 .5-95.5 

148-185) 2.0... 
48-61 95.5 
3.9-9.5 92-94 
57.5-75/94.8-95.9 

59 .3-65 

79-88 “95 
49.2-58.9] 94.5-97 
10.5-17.5] 91-91.5 

25.5-31.6] ....... 
92-99 .7 94-96 
88-98 95 
128-141 95.4 
126.9 68.4 
121-130 96 
70-99 .8 99.5 
94-105/94.5-96.3 
122-141 95 
130-152 93-06 
103-117 95 





CONSTANTS OF VEGETABLE AND ANIMAL 



































Mau- Refractive 
mene’ Acid Acetyl 
No. Common name num- value value gee 
ber 
LAlmondra..e een. aerde 51-53] 0.5-3.5 9.6] 1.4593-1.4646* 
2 | Beef marrow. Salt eines M26 Cassette sts 1.4628 
3 | Beef tallow... Soll me otetslers 0.25 2..7=8:.6\5 £2 wkiete tome 
4" | Beechnuttees - eeee noes eesc | secs oe 698 
5} Beeswaxcnass.. cries: 16.8—20.6 TOTS Le 4538-1, “isa04 
6 | Black mustard....... CH ovo) ocoomecs 1.4718 
741 Boneitat wee. .c seen kee: eee: 11.81.3422 ee 
SalButtoriia teem ee ere 0.45-35.4 1.9-8.6] 1.4555-1.4578* 
ON (Candlienutsere ener meee 2 9.8] 1.4760-1.4790 
LO} Candlenuggeecret le rte mee eee cerewine cok 1.4760-1.4790 
11 | Carnauba wax.......] ..... 4-8 55.2] 1.4672-1.4701* 
125] ‘Castorstess teen: 46-47 bus 12-0. : 146-150.5 1.4771 
13 | Chaulmoogra........] ..... ORG 21 lene as nats 1.4777-1.4779 
14:|(Ghaulmoorrass stern | meme cilleceersiaene tll eae: cnt lcci 
15 | Chinese insect wax...| ..... Ge MAOPOREnA a OMOe Seas cou. 
16 | Chinese vegetable 
tallOwerwetestcienssaoue Faso DA lle seyasiacerdi eco 1.4470-1.4579* 
Ne (Coconuts a eee 21) 2.5-10.0 2.3-6.9| 1.4477-1.4495* 
18 | Cocoa butter (Cacao) | ..... 1.1-1.9 1.97] 1.4537-1.4580* 
18° }'Cod liver. #2... 2... 102-115 5.6 ites Keype Virle eee” 4783 
20 | Corn (maize)........ 81-86]1.387—2.02} 7.5-11.5 4733 
21 | Cotton seed......... 75-90] 0.6-0.9 21—25]1.4743-1. persed 
22)||Cottom@eed@atearins:| ~.a.6s. | ceseces. | ss ect) ly eee ee 
oultCrotoneeetent. . “sa lel eaten. 27-30.9] 19.8-38.6 1.4710* 
Par liGoose Tater «<1. conl |) ee ORS9| See onas ae 1.4583-1.4626* 
25 | Grape seed.......... 53 0.75) 13.5-14.5] 1.4713-1.4725 
Ose azelmitetn sa anet Lalla rerio 322 1.4667 
27 | Hemp seed 97 ORAS ete sarees 1.4740-1.4745* 
28 | Horse fat..... vt Sel obey ers O22R44 | eR ae ce 1.4618-1.4696* 
29 | Human fat.. Pl Riraterdem |twetererecsor a Wiccan oe 1.459-1.4613* 
SOalapan wAx seh t..s0cnlns were 1i—12/17.25-26.5] 1.4560-1.4591* 
Sily|ard oil ten. yee 41-45 LSC |nereiacn 1.4607* 
32 | Lard oil (fatty fasts) elsnes 0.5-0.8 2.6] 1.4609-1.4620 
33 | Laurel (bayberry)....| ..... 2653) Gare iexere er 1.4783 
S4)Mingeed es tit.. . cet 1103-1 26 neo) [me eyo. i. a ae 4802 
35 | Menhaden.......... 123-128 5-8) Soccer sess 4787 
36 | Mutton tallow.......| ..... Tey fot Was ye 1 ae "assee 
St iiMyrtle wax.s.. oo .d 6 ce SATA. Siersse ob 1.4511* 
38 | Neat’s foot.......... 43-49] 0.1-0.6 7.7-9.3] 1. og i 4685 
39 eee coe aoa Oa 1 le ees 4 1.4704* 
40 ive. 5-47! 0.3-1.0 10.5] 1.4657-1. 4667 
AN | Palme cic cva cca heer Pinieie 10 15.7] 1.4603-1.4639* 
42 | Palm kernel......... S506 5-22 7.6] 1.4492-1.4543% 
43q PP alm icernel yb. soc cien. x. 0.:3320. 55). aascioah [tele oe 
44 | Peach kernel........ 42.5 1-1.5 6.5) 1.4682-1.4701 
45). Peanut seek... so! 45-67 0.8 3.5) 2.4620-1.4653* 
46 | Poppy seed.......... 86-88 Miso |e asietsroiiee 1.4739-1.4742 
47 | Porpoise (body oil). 50-61 WT aparece atecee 1.4622-1.4625 
£57 Pumplaniseed 6.3 fee AllGeese |aeecn a | oc csc och 1.4724-1.4739 
49 | Rabbittat-let . 460s) 04... =O Fee | 1.459* 
50 | Rape seed........... 51-64] 0.36-1.0 14.75) 1.4649-1.4659* 
511) Saflloweriaee..o. sell eek... 0.6 16.1 1.4769 
52 | Seal TAPE ens: 5 icici fe, 208 AE feck Sapa sal ie 1.4742-1.4762 
53 | Sesame............. GSrOWMe O89. 8) eee ee 1.4704-1.4717 


54 | Soja bean (Soya, Soy)| 87-88 4.9] 1.4723-1.4756 


OILS, FATS AND WAXES (Continued) 





Reichert | Unsaponi- 


Insoluble fatty acids 
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No.| Meissl fiable 
number matter Melting | Solidifying Iodine Acid 
point °C.| point °C. value value 
1 0.5 Ou75 13-14 9.5-11.8} 93.5-96.5 204 
2 DE D|| Carekercre-s-< 45-46 37 .9-40 55.5 204.5 
Sil P= hese ees el | SRE oes 42.5-44| 37.9-46.2 41.3 197.2 
BAN Wee ce tic cies wll) steve once 23-24 17 DITA) poveegseteperees 
OPN ee Oe: aL al cas CT Die ysrNe Bech esderlll oon ss o:,8 ts 00 Papeuphahe eee 
GHA. 8 eRe 3.3 16-17] 13.4-13.7 87-9 179.2 
i 0.2-1.7| 0.5-1.5| 42.544 55.7-57.4 2 
8 |17.0-34.5] 0.3-0.45 38-41 33-39 28-31 210-220 
{9 1.2} 0.5-0.9 20-21 13 LSD aU) mck ee 
Omer te ce loa ene Ly feito lesearceeramtcace steal lacrosse cio 
DEVE eee ee 54-55 SB] URE ee BENE ce |) Fe S 
i 1.4 0.6 13 3] 86.6-88.3 192.1 
ger eee eee 1s eee e. Stetd, LR SE ew ASU he. ROAR HIRD, wanes 
i RS | Sica ey eee OBI? SRA RANT) Ate UL. MR ieee 
16 O32-0)..9|| Aasceaer 39-57] 45.2-47.2; 34.2} 182-208.5 
50.9-52.5 
17 6.6-7.5 0.2 24-27] 21.2-25.2 8.4-8.8 258 
18 OP S=1l|| eapeterererels 48-53] 47.2-49.2 32.6—-39 190 
19 0.2/0.54—2.68] 21.8-38] 17.5-24.3 164-171 204-207 
20 4.3] 1.5-2.8 17-20 14-16 113-125 198.4 
oa 0.95 ew 34.5 32-35 111—115)201.6—-203.9 
22 4 
23 
24 
25 
26 
Dney 
28 
29 
30 
31 
32 
33 
34 
SONNE PU 2) OP G=AMAS! Tosstecsor ll! oie cderehuetveks Ih aiteraes sa, atid 
36 
SEM Se MORO Stierccnl| SaaS] Pk SON eae cise ese 
38 62-77|201 .2-206.3 
39 SLAG emer 
40 86-90 193 
41 53.3 204-207 
42 12 251-265 
ASMA eee st teve iterator | acodetanai choy iM Meron sects necre Mh | Mtatcler saceverence «| eracn aunnueiane 
AA W Wareroadatsres | recsiecsyace 10-18.9 13-13.5] 94.1-101.9} 205-209.9 
45 O54) 05-059] see An. 30.5-39] 95.5-103.4 201.6 
46 0.6 0.43 20.5 17-19 139 199 
47 46.9 LGHLT lietetsise oes | eels oes eee 126 207 
48 AAB| oh areustete, 3 26.5-29.8 2628 Moree tives ull berenuneneneree 
49 Be 2ic S|, tase eters 39-50 35-41] 64.4-101.1 210-218 
50 0-0.79 1.48] 18.5-20] 11.7-13.6 100—106 |), crsctermencen 
51 0=0)2| a oar 11-17 7-12}132.5-148.2 199 
52 0.2} 0.3-1.0 22-23 13—17|186.5-201.8] 190.4-198 
53 1.1-1.2/0.95-1.32 25-35 23-32 109-112} 196-201.6 
54 0.5-2.8]1.27-1.54/26.2-27.5 ie TOON ee eeenieetess 


CONSTANTS OF VEGETABLE AND ANIMAL 


















No. Common name Scientific name Classf 
1 | Soja bean (Soya, Soy)...| Soja hispida (Dolichos hispida) ..... Vi 
2. | Spernmg oy . oh ee meee Physeter macrocephalus x 
3 | Spermaceti. 9. 25..232.2% CetaceniOdse. .... ak eA 
4.) Sunflower"... 52 eee Helianthus annus. : 

5 | Tung (China wood)...... Alourttes*P Or dtt... 2 33) icsa- 9 ee 
6 | Tung (China wood) ......| Aleurites montana 

7 -) Walnut. o¢3 5 iss 8 SUGLENR REGIE... hae Ae 
8°) Whales soy: | <a Balaena mysticetus...........2-+.+> 
9 | White mustard seed..... Sinapisialba Re. A Lath: Dee 
30° |" Wool fat 25. = 2 eee Adeps tanae=..... AIS Bee 








7 Class I, Non-drying vegetable oil of the olive oil type; Class II, non- 
drying vegetable oil of the rape oil type; Class III, non-drying vegetable oil 
of the castor oil type; Class IV, non-drying animal oil; Class V, semi-drying 
vegetable oil; Class VI, drying vegetable oil; Class VII, fish and marine 
animal oil; Class VIII, vegetable fat; Class IX, animal fat; Class X, sperm 
vil; Class XI, vegetable non-glyceridic wax; Class XII, animal wax. 


—_--—r—r———————————— 








Mau- Refracti 
mene’ Acid Acetyl ERT 
No. Common name eee alae Satie caine 
ber F 
Pe Sperm 2.88 ocala s,2 51 13.2 4.5-6.4 1.4573 
Ze rSpermaceti cs... o> s5.te see 0.5-2.8 2/6) 28.2 ace 
3 | Sunflower.......... 72 ib) ee a 1.4659-1.4721* 
4 | Tung (China wood) | ..... 2 1.515—1.520 
5 | Tung (China wood).| ..... 2 1.515—-1.520 
OF Walnut soe on 5... 96-110 2 1.4770 
oat Whale sos. aasacs sd 85-92 1.9 11—23 1.4679-1.4724 
8 | White mustard seed.| 44-49 a kn 1.4649 
OU Wool! tabee. - 3 ¥o35| eee sss 59.8 23| 1.4784-1.4822* 


* Refractive index at 40° C. 
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OILS, FATS AND WAXES (Continued) 











Specific gravity oer Saponi- ; ‘ 

° Solidifying bathe Iodine Hehner’s 

No. at tes C, point °C. cs value number 
1 0.9240 .927 —10 to ae 189-193.5 122-134| 93-94.5 

2 0.878-0.884 15.£ 120-137 80-84) 06.60% 

3 0.905-0.945 42 to 49 126-135 325-9 .3\ wate aes 
4 0.9240 .926 —17 188-193 129-136 95 
5 0.939-0.949 2 to 3 190-197 163-171 96.2 
6 OO OZBY cy cca ce es 189-195 163-164 95-96 
vf 0.925—0.927 —27.5| 190.1-197 139-150/93 .4-95.4 
8 0.917-0.924 0to —2 160-202 90-146 93-95 
9 0.912—-0.916 —8 to —16 171-174 94-98.4 96-97 

10 OE OT O02 73 |r usta dates ae 82-130 17-29|" (eee? 











Insoluble fatty acids 


Reichert | Unsaponi- 











No.| Meissl fiable 
number matter | Meltin ie Iodine Acid 
point ° point °C. value value 
LP]. 39-42 13.4 16.1 88-99 23.6 
eevee oie BL. Slit naan pa tc Fie Pyle ES FO ANPP 
3 0.5 0.31 22-24 18-19.8 124-134 201.6 
4 1.10) 0.40.8] 40-43.8 81.2-37| 145-159.4 188.8 
5 OF SHIT OV A-OP Beats nel cee acticte somite ioral | te sete ete 
6 0.92) 0.5-1.0 15-20 14.3 ae Sa ee Oe 
¥f 14 1-4 14-27 10—24/ 180.8-132] .7....... 
DB Mitaticeleoi. | uistersens ote 15-16 9-10] 94. 7ai0° 4 181-185.8 
9 8 39-44 41.8 40 17 tes catepace 
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PHYSICAL AND CHEMICAL CONSTANTS OF 


The following abbreviations are used: Class I, Resins; Class II, Oleo- 
-, chloroform; eth., ether; eth. acet., ethyl 
oil of turpentine; p. sol., partly soluble; sol., soluble; sl. sol., slightly soluble; 


acid; al, alcohol; bz, benzene; chl 


















. Melting} Saponi- 4 4 

Specific s ~ | Todine| Acid 

Name Class Gravity eo feats aes NDS 
AMET so =F S BAS Oe I 1.05—1.10)250—-325) 85-150 62) 15-35 
Ammoniacum.......... III ed eae 160-77] .... | 100-6 
Anime (East Indian).... I 1.03} 230-40} 60~-90/128-37| 18-27 
Anime (West Indian).... re A) Gu earn eee 150-60} .... 45-7 
Benzroin,| 5. eee Mi 1.2} 75—-100)155—-270 90-190 
Canada Balsam......... 1 8 es ae cea aaa 90-6 80-90 
Caoutchouc;.......:5.-- Le, UI WES.2 cro 2 (Ren EPR Aes 71 81 
Colophony=-42 55-2 ee I 1.07—.09} 120—50/150—200] 112-7|150-80 
Copaiba (Para)......... II OLA. Ol as et eee 30-68 
Copaiba (Maracaibo)....} II OO te Ole oer, Il cae 79-91 
Copaiba (Maranham)...| II OS0—LE Ol Mee esto. || 2 ee 72-90 
Copal (Benin) eee I 1.06—.08) 120-66/125—150 61/100-34 
Copal (Loango)......... DE ee 126-34 106-15 
Copal (Sierra Leone)... . if Wh Setosee eee 146-50 109-14 
Copal (Manilla)........ if | Qves Ae eae 178 128 
Dammar? -.f cn eee I 1.00—.05| 95-190} 20-65 18-60 

Dragon’s Blood......... I as 120} 150-60 ee 
emi ee eee ARI 1.02—.08} 75-120) 25-45 18-25 
Galbantcms 262.) ee III bao If E05 2) a 75-225 5-65 
Gualscum og cone I 1.2) 85-90] ..... 70-80 
RPo soos pee seme I 1.14-.15 150 eee 12-25 
WMEASEIG. 50. orders ae eee I 1.04—.07} 105-20} 82-92 64) 50-71 
iY Aged (eirergses ae se eicacin TEE ¥. 12-228) on os. 160-200 59-72 
Olibanurm ose ee Ill avd eee 65-120 45-88 
Sandarac..e............ I 1.04} 135-50 143 140-55 
Shellac. 5.04 cc cme ate if P0613). oo us. 194-213 48-64 
Storax252.. eee aoe I 5b] &/ aera 130-230 35-175 
POLE oie cee II ui | 154-220 112-68 
Turpentine (Common)...| IT | ....... | ..... 100-75 110-50 
Turpentine (Larch)......] II pho aS eo ee 75-125 75-100 





RESINS, OLEO-RESINS AND GUM-RESINS 


Resins; Class III, Gum-Resins; a, acid; acet., acetone; acet. a., glacial acetic 




















acetate; insol., insoluble; lgr., ligroin; meth. ale methyl alcohol; oil turp., 
W., water. 
Est Vi til 
Ne es ue! % Ash Solubility 
100° C. 
A — OA Fs oye ar 0.3} p. sol. in CSe, oil turp; sl. sol. in al., meth. al., 
amyl al., bz., eth; insol. in acet. a., acet., chi. 
60-70 2-15 2-7| p. sol. w., al., eth. 
AGO)" ciets eve. |) cetecseaere 
HOO=U5). sc. 0.05-.1 
30-175 4-10} 0.2-8.0) sl. sol. w.; p. sol. al. 
ASIP cc teheissat)|| Matteeeers sol. in fat chl., eth. acet., oil turp.; p. sol. in al., 
eth., lgr. 
1 ST oy ee roa Weel oe sol. bz.; insol. acet. 

7-22) O0-0.5/0.02—.05) sol. in acet., al., meth. al., amyl al., bz., acet. a., 
chl., eth., eth. acet., CS2, oil turp.; p. sol. 
in ler. 

1S | rats ts sol RRO sol. in bz., chl., eth., oil turp.; p. sol. al., lgr.; 
eth. acet., CSe; insol. w. 

Be Sheesh oie pilin tees sol. chl., eth. ie ler; ; p. sol. in al., eth. acet., oil 
turp.; insol. 

es (1 eae (ee FET sol. in bz., cna , eth., oil turp.; p. sol. al., lgr., 
eth. acet., CS2; insol. w. 

ates 0.5-2.5/0.25-2.0} p. sol. acet. a., bz., chl., eth., oil turp.; insol. in 
acet., al., meth. al., lgr., 

SiePove SR IMASISTS chow rc erstave 98.7 % sol. in eth.-al. mixture. 

OCC | CcariCe an hs acter 92.9 % sol. in eth.-al. mixture. 

Meices 0.1-1.0} 0.01—.1} sol. in bz., chl., CS2; p. sol. in al., eth., acet., 
amyl al., lgr. 

Aacndien dl laeaeiBRe .6| sol. in al., eth., bz.; p. sol. in chl., eth. acet., lgr. 

6-26} 12-20} 0.02-—.1| sol., in eth. 5 chl. bz. » amyl al., C8; sl. sol. in 
lgr.; p. sol. in acet. a., acet., al., meth. al., 
eth. acet., oil turp. 

50-175 1-30 1-25] 15-20 &% sol. in w.; p. sol. in al. 

Alc aces eC 1-5} p. sol. in al., bz., eth., lgr., CS2 

OH Ee oi co saseni om buecaene . | sol. in al.; D. sol. in acet. a., eth., chl.; insol. in 
w., bz., oil turp., CS2 

29/0.1-1.5) 0O.1—.2) p. sol. in acet. a., acet., al., meth. al. chl., oil 

turp.; sl. sol. in OSs; sol. in amyl al., bz., eth.; 
insol. w. 

108-31} ..... 1-8} p. sol. in w., al. 

aT. 5.5, MIA Cee p. sol. in al., acet., meth. al., amyl al., chl., eth., 
eth. acet., oil turp.; ; sl. sol. in acet. a., bz. 

1—33)]0.05- 0.04—.1) sol. in acet., amyl al.; p. sol. in acet. a., al., meth. 
al., bz., chl., eth., ler., C832; sl. sol. in oil "turp. 

137-63) 2.0... 0.72-1.4| p. sol. in aces. a, "meth. al., amyl. al., bz., chl., 
eth., lgr., eth. acet., oil turp., CS 

70-185 5-35 0-2} sol: in acet. a., al., meth. al., amyl al.; sl. sol. 
in acet., bz., oil turp.; : insol. in eth., lgr., CS; 

Zh TO irae Sb bce sol in al., chl., eth. acet.; sl. sol. in w.; p. sol. in 
bz., eth., ler., oil turp. ; 

D-H ersebs arom dS sits sol. in al., bz., chl., eth., eth, acet., oil turp.; p 
sol. in lgr., CS2 

O50) intro 4 sw. eee sol. in acet. a., al., meth. al., amyl al., bz., chl., 





eth., eth. acet., oil turp.; p. ‘sol. in ler., CS2 
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PHYSICAL CONSTANTS OF MINERALS 


The following table presents data for about 350 of the more common 
minerals. 

In order to avoid duplication and save space, very few cross references are 
given in the body of the table. If the name sought is not found in the table, 
consult the synonym index given below. 

Specific gravities are given at normal atmospheric temperatures, a more 
precise statement being valueless considering the large variations in natural 
minerals. 

Hardness is given in terms of Mohs’ scale. (See under Hardness.) 

Indices of refraction for the sodium line, \ = 5893 A, unless otherwise 
indicated. Li, X = 6708 A. Indices will invariably be given in the order 
,¢ ora, B, y. Uniaxial crystals are considered positive if « > w, negative 
if @ >. Biaxial crystals are considered positive if 8 is nearer a in value 
than it is y and negative if 8 is nearer y than a. 



































ABBREVIATIONS 
amor..........| amorphous jlhex......... hexagonal mhbdrtce see rhombohedral 
bet tone ee between int..........| internal rhomb....... rhombic 
Dlnene sper) blue inter. =a eee intermediate |lsilv......... silver 
Dl re essa | lack: irides@neseie iridescent sl...........| slightly 
blksh..........| blackish Wik acnman gna lila ols somet....... sometimes 
bish...........| bluish monocl...... monoclinic fist...........| steel 
Deseo ae brown Oftheee nee ere orem tarnites ci ete tarnishes 
ibrosh eeneeeer brownish Oph Sacer optically betty secon tetragonal 
col ........| colorless [ects on Serena, pale ariel Fey. tor triclinic 
CUD enone cubic prob........| probably Lid eres aioe trigonal 
dice ...| dark UTD yee purple WALzen te eee variety 
.| emerald (Ree radioactive jivlt..........| violet 
exposure rar rarely wh..........| white 
...| golden redsh........| reddish vel ete ..| yellow, 
.| green ref; cern ara reflection yelsh.......% yellowish 
greenish 
SYNONYM INDEX 
Compound sought Listed Compound sought Listed 
Aegiritey sae teen. | Acmite +Fe Bronzite.. ..... Enstatite 
Alalite: fecsqten oe | Diopside . Brown hematite. ..... Limorite 
Allanites. sacneseeenne Orthite Calcium-c hromium 
Alumystonesass-ue sa Alunite garnetaweeeee as Uvarovite 
Amphibole........... Hornblende Calespartese tse. . a. Calcite 
Amphigene........... Leucite Caporcianite......... Laumonite 
Antimonite........... | Stibnite Carbonado........... Diamond 
Aphthitalite.......... Areanite 
Arsenic nickel........ Niccolite Carbuncle, Al-Fe gar- 
Asparagus-stone...... Apatite MEU SHER EN oe kes: Almandite 
Beauxites ee 7 eee | Bauxite Chalybiteweeemees: -« Siderite 
Black hematite....... | Psilomelane Chessylite..:......... Azurite 
Bladklead... 4.02 2. Graphite Chile saltpeter........ Soda niter 
Blackimica-. +... 2 Biotite ChinaiGlayte.ta is... Kaolinite 
Blue iron ore......... Vivianite Chlorite saaiete een: Clinochlorite 
Blue malachite. ...... Azurite Chrome-spinel....... . Picotite 
Blue stone...3:. 52000. Chalcanthite Cobalt bloom......... Erythrite 
Blue vitriol........... Chalcanthite Cobalt glance......... Cobaltite 
Bortseeee jc eee ee Diamond (Copper pyrites........ Chaleopyrite 
Brimstone............ Sulfur Copper uranite:...... Torbernite (R) 








eee 
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SYNONYM INDEX (Continued) 










































































Compound sought Listed Compound sought Listed 
@opperas® «2 fe. jsi0 6 <6: Melanterite Magnetic pyrites...... Pyrrhotite 
Cromfordite.......... Phosgenite Malacolite........... Diopside 
Crysolite.............| Olivine Manganblende........ Alabandite 
Cymophane.......... Chrysoberyl Manganese-aluminum 

Dark red silver ore. .| Pyrargyrite arnetqeee eee Spessartite 

Stilbite Meershaum.........- Sepiolite 
Rhodochrosite | Menaccanite......... Ilmenite 
.| Cordierite Microcosmic salt...... Stercorite 
Cyanite Mispickel............ Arsenopyrite 
Smithsonite Molybdenum glance. .| Molybdenite 
Nephelite Needle zeolite Natrolite 
Beryl Nickelin#p cj sects Niccolite 
.......| Epsomite INigrinessdeeesetiare Rutile 
Heabescite. ae aL eee Bornite INiobiterseemierrecr re Columbite 
acellite:)o.92-.ceced Kaliophilite Noumette............ Garnierite 
Pahlerz iss.) $c. 2: Tetrahedrite Octahedrite.:....:... Anatase 
Bibrolitese.aat¢ 202 - Sillimanite Peanutioreleeeemer cen Wolframite 
Blint pee ee aces Chalcedony Pearlspars este Dolomite 
Fluorapatite.......... Apatite Pencil stone agalmatol- 
Fluorspar............ Fluorite itera ees ss. Pyrophyllite 
Fool's gold..:........ Pyrite Peridot ;hateeiee ones Olivine 
Fowlerite............ Rhodonite Pistacitesseeeeacentee Epidote 
Glance isha .|'Galena IPlambago\ssoeeeence Graphite 
Glaserite............. Arcanite Polianitevonsserste reins Pyrolusite 
Glauber salt.......... Mirabilite Potassium feldspar... .} Orthoclase 
Grammatite..........| Tremolite Purple copper ore..... Bornite 
Gray copper ore...... Tetrahedrite Red copper ore....... Cuprite 
Gray manganese ore. .| Manganite Red zine ore..... .... Zincite 
Green carbonate of Rock!salttmesiece st Halite 

Coppertincs aces Malachite _ Ruby tc see oe rctetens Corundum 
Green lead ore........ Pyromorphite Ruby silver ore .| Proustite 
Harmotomite Harmotome Sapphiresseeeeeuecnas Corundum 
Hebronite. .. . ...| Amblygonite Silver glance......... Argentite 
Hessonite .| Grossularite Soapstone............ Tale 
Hiddenite Spodumene Soda-microcline....... Anorthoclase 
Horn mercury........ Calomel Sodium feldspar...... Albite 
Horn silver........... Cerargyrite Siderite 
Hyacinth... ¢........ Zircon .| Titanite 
Hydrargillite......... Gibbsite Boracite 
Hydrohematite....... Turgite Tale 
Hypersthene......... Enstatite Cassiterite 
Ice\stones.. 02.2206. Cryolite Wollastonite 
Iceland spar.......... Calcite Borax 
Idocrase......:.:...-. Vesuvianite ——*iWiT'imstone............. Cassiterite 
Tolite? S225 Soe: Cordierite Titanic iron ore....... Ilmenite 
Tron pyrites.......... Pyrite Troosite, var. cont. 

Tron spinel........... Hercynite Mo soijedsth ae tis Willemite 
Jargon. songs cars ts ante Zircon tad ch teonenitoe: Trona 
Kumzite (oc. ..00 ee Spodumene Vermilion, natural. . . .| Cinnabar 
Lapis-Lazuli.......... Lazurite Websterite........... Aluminite 
Lead carbonate....... Cerussite Wernerite............ Scapolite 
Lead oxide..........- Litharge Wheel ore... sss. -- Bournonite 
Leonhardite.......... Laumontite White iron pyrites... .| Marcasite 
Lime feldspar......... Anorthite White lead ore....... Cerussite 
Lime-soda feldspar... .| Oligoclase White mica.......... Muscovite 
Lithiophyllite......... Triphylite Wood) times serene 0 Cassiterite 
Lithium mica.........| Lepidolite Zincblende.........-. Sohalerite 
Lodestone ..| Magnetite Zinc-spinel........... Gahnite 
_Magnesium mica...... Phlogopite Zine Vitri0l... sees Goslarite 


2 PHYSICAL CONSTANTS 


























No Name Synonym Formula Sp. gr. 
1| abgintes take > Na20.Fe203.48i02... . . . 3.5-3.56 
2 | Actinolitanteess <0)... 2 eo Peer se ee | Ca(Mg, Fe)s(SiOs)s.....| 2.9-3.2 
Abs manganblende....--. . . MnS 0 ats See 3.95+4.04 
5 sodium feldspar........ | Na20.Ale03.6Si0e2. . . .. - 2.61-2.64 
6 bunele, Al-Fe garnet.) AlsO3.3Fe0.3Si0:. . 3.688-4.33 
7} webstertte-cos2. 5¢4..<=- AleO3.S03.9H20......-- 1.66 
8 | alum stone..........-- KeAls(OH)12(SO4)s. .. . - 2.58-2.75 
9 | Alunogenite....... alunogen 12. s5in <i: Se: ds. 18H8O.. pe2=. 1.6-1.8 
10 i hebronite. 2 sees-c.- ---| AlPOs biBes 2 es 55. 2.98-3.15 
11 Na2O.Al203.4Si02.2H20 | 2.22-2.29 
12 THs cSt to eee 3.82-3.95 
13 2 AleSiOs or AleO3.Si02.. .| 3.1-3.2 
14 | Andesine.......... feldspar group......... (Ca0,NazO)Al203.4Si02 | 2.647-2.69 
15} 4 re ere ae common garnet, black | 3Ca0.Fe203.3Si02...... 3.64-3.9 
| garnet 
16 | Anglesite.......... FR ne oe ees PHSOREEE Se. ws oes 6.12-6.39 
17 | Anhydrite......... 1c Rms 22! GaSQs-saesecc.. << ecas 2.899-2.985 
18 | Anorthite......... lime feldspar........... Ca0.Ale03.28i02....... 2.703-2.763 
19 | Anorthoclase....... feldspar group, soda- | (Na,K)20.Ale03.68i02. .| 2.56-2.651 
microcline 
DMP a Anthoniytnteeas ol .c ceo cota sc (Mg,Fe)SiOs...........| 2.857-3.2 
at | -Anutporitele secs << 55 see ee tee - oe 3Mg0.3S8i02.2H20...... 2.55-2.62 
22 | Apaute tee i~. fluorapatite, asparagus- | CaF2.3CasP2Os.......-. 3.151-3.270 
stone 
231A poplry litte ese.) =. A eet so 5 Sc erie vers Tae 2.3-2.4 
16H2 
AV ATAZONILE SIT este & soot aero = 5 os CaCO see sce sce 2.85-2.94 
25 | Arcanite.........- aphthitalite, glaserite (K, aie 2.662 
26 | Argentite.......... ver planeei:cc 2. . .< .) Agio-: eee tees sx se 7.24-7.40 
27.) Arsenio 10554 33% native arsenio=<: 2b. << /..|. AS. Sessa s. 4 sees 5.64-5.78 
28 | Arsenopyrite....... minpickel: 222.06) 3)..>..'|; Fee Reline str exces 5.89-6.20 
2, WiAtacamite.ceetebadlheccc ced css Sete wees 360. Gadi 8H eoroee 3.77-3.94 
30}) Augelitoe cts. toc [cers ac eee ose 03.P205.3H20...... 77 
Si | Augite Meee osc) Pere: essa ee =. Gat Sige FO 3.2-3.6 
32 | Autunite.......... lime uranite...... -... CaO. DUO. Pes 8120... 3.05-3.19 
33 | Axinibe: Re ohc 2b cwe sce es. CasAleBSisOns.......- 3.22-3.314 
34.,| Asurttesoeees 2 blue malachite, chessy- | 2CuCO3.Cu(OH)e...... 3.77-3.83 
35, | Baddeleyitemtts -.balnicciso~.'Soeteses eee Br Oe ccisocd See Sas e% 5.50-6.03 
36. | Barite 2... «~ barybes 28s es See BaSOg-e oak ees 4.3-4.6 
37 | Barymlitestese..<.|| 0-8 SSE OA Boe 2 ne PhsisOpten Ss eee 6.53-6.707 
38 | Bauxite. .2.2.-...- beauxites sooo. | AleOs 2B2024 6.52525 2.55 
39, | Becosritesae: 6 <|liccocas tsetse os —. Weiss. ao eee 6.54-6.74 
4) | Beniterte eee Ue oll .65<2~. Jee ee: 4g... | Ba Tae: os one See 3.643. 
41 | Bortranditelieee 1h ease tee ee 4Be0. 23i02.Hs0....... 2.571-2.60 
#2. |) Beryl. SPOS fa aberrant eee eae -AlsO03.65102.. .. . . 2.63-2.91 
#3) | Beryllonttetees. 23 saa2 on Reese eee tec. NeBePOs a eee 2.845 
44 | Biotite black mica. ....:3.--.. (K,H)2(Mg,Fe)2(Al,- 2.69-3.16 
Fe)2(Si0a)s : 
| 
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Angle of 
Index of refract. Sel 
Hard- : oa the optic 
pais Crystalline form and color (Na); 2; w, €; axes, 2 
a, B, 7 ° ’ 
6.0-6.5 | monocl., blk., brnsh. or redsh. 1.763, 1.799, 1.813 62 13 
5-6 monocl., grn., gray-grn. or br. 1.611, 1.627, 1.636 75 
3.5-4.0 | cub., iron-blk. (LA)}2570\. , . s ca vee, I 
6.0-6.5 | tricl., gray, or rarely colored 1. oe 1.529, 1.536 70 
7.0-7.5 | cub., deep red to brnsh.-red or blk. TEC iat eee oe, 
1-2 monocl. 1.459, 1.464,1.470 |........ 
3.5-4.0 hoeal (trig.), col., wh., yelsh., gray or} 1.572,1.592  |........ 
1.5-2.0 | monoel. wh., yelsh. or redsh. L474; 1:476,,1,483. ost iieet te 
6 triel., wh. to grnsh., blsh., yelsh., gray- | 1.579, 1.593, 1.597 50 
ish or brnsh. wh. 
5.0-5.5 | cub., col. or wh., yelsh, redsh or grnsh.| 1.4874 = = = |........ 
5.5-6.0 | tetr., br., bl., blk. QRHS4 2408s oul ti venlvhetpt dee 
7.0-7.5 | rhomb., gray, redsh., grnsh., blsh. 1.632, 1.638, 1.643 84 30 
5-6 tricl., wh., gray, grnsh., yelsh., flesh red | 1.549, 1.553, 1.556 88 
6.5-70' | cub., brnsh..red. br., blk.,.also.yel. or) 1.857 © © |i....... 
grn. 
2.75-3.0 pee oe poly wh., gray, yel., bl., | 1.8771, 1.8823, 1.8937 | 75 24 
grn., (co 
3.0-3.5. | rhomb. or monocl., col., wh., gray, bl., | 1.5693, 1.5752, 1.6130 | 48 41 
br. or redsh. 
6.0-6.5 | tricl., col., wh. or grayish. (yelsh. blsh. | 1.5755, 1.5832, 1.5885 | 77 
or redsh. » 
6.0-6.5 | tricl. dpb 26 e605 29:01:53 eemnan pee ye 
5.5-6.0 |rhomb., br., yelsh. or grnsh., to emer. | 1.633, 1.642, 1.657 83 54 
grn. 
3-4 rhomb., brnsh. grn. E4000 1.502, 1.510 piesa See 
4-5 hex., br., grn., gray, yel., red or wh. 1.634, 1.632, : <..,. of eaalivedidels dee 
4.5-5.0 | tetr., col. or wh., grn., yel. or redsh. DSi babe wlldbe ante.) 2. 
3.5-4.0 Thome, col., wh., yel., redsh., blsh. or | 1.5299, 1.6809, 1.6854 18 
Annee | rhbdr., wh. 1.4935, 1.4947, 1.4973 |........ 
QED Ibe | |\oulb!, dks Leadorayaeee by... sw oss way flee ble cto Soiascs-ois, a tt eMraete eke 
34 hex, tin-wh., tarm.idk: gray to blk... |... c2- ois lecicseicsamaeriainlaiiseilel oon 
5.5-6.0 rhomb., silver-wh. Por aTaVISH= Wise. « y |Ifescjececos-nee essseysians oa RRO Maa ate 
3.0-3.5 | rhomb., bright or blksh. grn. 1834 4.861, 18800 h «ihn d.). 22 a 
4.5-5.0 monocl., col. to wh. 1.574, 1.576, 1.588 50 49 
5-6 monocl., dk. grn. to blk. 1.712, 1.717, 1.733 60 
2.0-2.5 | rhomb., yel. DBS; 1.575, 1.577) abiiltend-1. alee 
6.5-7.0 | tricl., br., bl., gray, yel. 1.678, 1.685, 1.688 72 
3.5-4.0 | monocl., 173001-758;:1. 888: otnullode ree 
6.5 monocl., col.-yel., br., blk. DAB QN9, 2-20. - slalemipteta dae 
2.5-3.5 | rhomb., "col, wh., yel., bl., br. or red il 6369, 6 6381, 1.6491 | 37 28 
3 trig., wh. 2:070;2:050)° Sill eererreree 
1-3 amor., wh., br., yel. or redsh. 1.570. U4 5. .\. poy. ePaper gee 
Feces SPT Das GU Rese CUCL EMCEE, ‘ ches eee went Sth. 
6.0-6.5 | hex., trig., bl., col. 1757512804: .. . oie ee. 
6-7 rhomb., col., pa. yel. 1591, 1 i, 1.614 74 51 
7.5-8.0 | hex., grn., bl, yel., redsh. T581, 0.575, Seal eterctevscers 
5.5-6.0 rhomb., col. to wh., pa. yel. 1.5520 1 aBT9, 1.5608 | 67 56 
2.5-3.0 monocl., blk. or dk. br. or grn. T0417, 1574, 57 a eteetdare cee 
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No Name Synonym Formula Sp. gr. 
| 

1 | Bismuth........-- native pean Pa oat Biss te Ot ohare 9.70-9.83 

2'|| Bloddite: seen oe 6dite... .| MgSOs.Na2S0:.4H20 ‘| 2.22-2.28 

3) || Boracite: serene stassfurtite...........- Mg7CleBicOw.....-..-- 2.9-3.0 

4 | Borax.. PNUGRROCAD ING viele sy evateianr cst Na2Bs07.10H20........ 1.69-1.72 

5) | Bornite: = con cmese puple copper ore, eru- | FeS.2Cu2S.CuS........ 4.9-5.4 

ci 

6 | Bournonite........ wheel ore eh ell EDCUSDSa3 4, 0: 2d ieee 5.7-5.9 

7,\| Brochantite.:... .aitensereronte aecas eeer CuS0s.3Cu(OH)2....... 3.8-3.9 

8° | Bromiyriter. se. 7 nalts rete sere re cece ce Rane Ag Br cay sat eee oe 5.8-6.0 

9: | Brookite: shee saci ceeercc sacar meee DiQein yo. Mien. ee 3.87-4.084 
10) Brucite™: 43eee Feat settee > sts a cleetiere MzO!H2O 2) ceet-neaiee 2.38-2.4 
A: || Bunsenite pac mole cece cee se oar os 10, As, .cqee beeen oe 398 
12] Cacoxenite ys) all ieemeeen ane fe -beo FePOs.Fe(OH)3.43H20. | 3.38 
13 | Calamine See hemi| morphite, emithsonite 
143) Calcite eeeetaoser calespar, iceland spar...}| CaCO3............-.-- 2.711 
15; KGaledonite sa. -cscsal eee cteaesalen ase aeccle see Cu)0.S03.H20... .| 6.4 
16 | Calomel......... Pe RORNNCECULY, «asi; efor <3] ELBOL..cacsec cs mies eit 6.482 
AZ) Cancrinites4. ioe rates taco osistsioetels stelsics iO. Ca0.4Al203.- 2.42-2.50 

2CO2.9Si02.3H20 
18} Carnallifesttacricttl: teetee iae cilenrs Se cate te KCl.MgCle.6H20....... 1.60 
193) /@arnotite cce-c meal nuteeteevarins ec. vee cas K20.2U203. V20s.3H2O0%.|.........6-- 
20 | Cassiterite......... incl. tinstone, stream | SnSnQs............... 6.8-7.1 
tin, wood tin 
21. |. Celestites..=- <1. Celestine Sheer a ae SrS045...20sj05.<.sawaielee | OCerone 
22 | Cerargyrite........ horn silver saetacab scene PAGCHaraa its ..heeohee 5.552 
23; \Gerasalte: afteny nies white lead ore.......... PCO gs dahotaecke 6.46-6.57 
DAS | Chabazate \-a2<. crete merece on etiretciaiasie ales CaAlSicOre. 8H:0 2.06-2.16 
+Na,K) 
25 | Chalcanthite....... blue vitriol, blue stone. .| CuSOs.5H20........... 2.12-2.30 
26 | Chalcedony........ flintragate’. = ss \t=2\ece BO veneers tes ee 2.55-2.63 
27 | Chalcopyrite....... copper pyrites......... CUP eSa ee etek 4.1-4.3 
ZB ADIONLE po ccrerceeeyee Amerie teks ee sia eo ees (ONGROALN SH. othe. eter 2.84-3.005 
29 WiGhondraditesasc cr lpoeec seats se aoa Mace oH) bhegSioue, 3.10-3.22 
S36 Chromites cessor sedcseee = -.-0 sates C0. CreOs.i5'5 vasciictets « 4.32-4.57 
31 | Chrysoberyl....... cymophane............ BeO-AleOs: jet. caterers 3.50-3.84 
32) Chrysoedllanwaaeceelege inset ins... detisene CuSiO3.2H20.......... 2.40-2.42 
83)|/(Cinnabar. ose. gee ve natural vermilion....... BS hams. Febeepiieen 8.0-8.2 
54 Claudetate jecemstrbllics.<eeiesckice cs os 2ciieee BOs) hisacnentenceeie 3.85-4.151 
35 | Cleveite (R)....... A cryst. var. of uraninite|............c0500ceesse+ 7.49 
36 | Clinochlorite....... clinochlore............. Bees 3 a,oumieisleis 2.65-2.78 
37 UCobaltite: 2225... 26. cobalt glance.......... AsD Soe Se eee 6.0-6.3 
38 | Colemanite........|.. 2 0gabh tap aapeoeeces CoubeOun, SHO se aamaee 2.417-2,.428 
39 | Columbite......... NOM GOs £5 or cece tuys woke (Fe,Mn)(Cb,Ta)20s.....| 5.26-7 30 
40: Connellite aa. pete eee tes Soe Beene CuSOz.2CuCle.19Cu- 3.4 
; (OA)2.H20 
Al |, Copiantte fer .seecll ee eee: cs oma/0 eet 2Fe203.5S03.18H20. . 2.1-2.2 
42 | Copper............ native copper.......... CUE iecs taricied eepse 8.8-8.9 
43 | Coquimbite........|....... ee oe Fex(SO.)3.9H20..... 1 2.07-2.105 
44 | Cordierite......... iolite, dichroite......... ore ae Fe) 0. Has 2.57-2.66 
102 

45 | Corundum......... tuby, sapphire......... AloOasrgits stoic aisiafele 3.95-4.10 
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Angle of 
Index of refract. Be.0 
No. Hart Crystalline form and color Na); 1; w, €; ges 
a, B, y ° , 
aie.G-2ioem nex. redsh., wh: megs 2 2 Oe UL el oo be oe 
2 12.5 monocl., col. to grnsh., yelsh or red 1.486) 17488517489) a eee 
38}7 thomb., wh., gray, yel. or grn. 1.662, 1.667, 1.673 83 33 
4 |2.0-2.5 | monoel., wh., grayish, blsh. or grnsh. | 1.4468, 1.4686, 1.4715 | 39 
513 cub. dik redsh. br:,tarn, blue, pUrps OM |. 0- 6.256 sasesscces loon ee. 
iridese. 
G5) 270-0:018 | rhomb,vstagray. tojiron) blk: | | sae \|aqandteceess-s..... celine. 
7 | 3.5-4.0 | rhomb., emer. to blksh. grn. 1.730, 1.778, 1.803 
8 | 2-3 cub., yel. to grn. or gray 2.253 
9 | 5.5-6.0 | rhomb., br., yelsh, redsh. to iron blk. | 2.583, 2.586, 2.741 
10 | 2.5 trig., wh., gray, blue or grn. 1.559, 1.580 
UIC 9 eRe cub., grn. (Ua) 2318) SI «a | eee 
- 3-4 hex., yel. or brnsh. 1582;1:040005 anne 
1 
14/3 hex., col., wh. or yelsh.; rar. pa. gray, | 1.6583,1.4864  § |........ 
red, grn., bl., vit. 
15 | 2.5-3.0 | rhomb., deep grn. 1818;91°866; 1.909102, »\|.40..-4. 
16 | 1-2 tetr., wh., yelsh, gray or br. 1207320, 12.0959) 0 ma an 
17 | 5-6 hex., wh., gray, yel., grn., bl., redsh. |1.524,1496  |........ 
18 | 1 rhomb., wh. or redsh. 1.466, 1.475, 1.494 70 
19 | 1-2 hex., rhomb., yel. 15700) 21-025:51: O51 ean eee ae 
20 | 6-7 tetr., tr. or blk., somet. red, gray, wh. | 1.997,2.093  |........ 
or yel. 
21 | 3.0-3.5 |rhomb., col., wh. or yel., oft. blsh., | 1.6220, 1.6237, 1.6309 |51 12 
redsh. or grnsh. 
22 | 1-1.5 cub. wh., gray, yelsh.,grnsh.,turnsvlt.,} 2.0710 # ~~ |.....-.. 
br. or blk. in light 
23 | 3.0-3.5 | rhomb., col., wh. or gray 1.8037, 2.0763, 2.0780 |8 34 
24 |4-5 hex. (rhbdr.), col., wh., redsh., yelsh. | 1.480, 1.482 65+ 
or br. 
25 | 2.5 tricl., bl. or grnsh, bl. 1.5140, 1.5368, 1.5433 | 56 2 
26 | 6 wh., grayish bl., br.-blk. pitt (1.533-1.539), |...0.... 
-530 
27°|'3:5-4.0 | | tetr., brass\to gold: yel. farn. to bli, |. 0..scoecssse0++eseeclt cee. 07 
purp. tints 
28 | 3.5-4 tetr., wh. UE Be ode ee lt ee 
29 | 6.0-6.5 | monocl., wh., yel., red.-br. 1.607, 1.619, 1.639 80 
30 | 5.5 cub sbliccbrish: bly wit oi Sie en lll on cosa eke Ge creas 2.16 
31 | 8.5 thomb., grn.-yel. T4748 15700) ae lee a. ae 
32 | 2-4 amor., tetr. or hex., grn.-bl.-blik. pe ey en OM Deer 
33 | 2.0-2.5 | hex., scarlet, redsh.-br., blk. 2.854, 53: 2010 eae atberliuitd ao eee, 
34 | 2.5 monocl. L871 7192201 wate. tse see 
35 | 5.5 (Fak liece et WYO 2 PO peames hts t< Riebamzerber ta eT! £ 
36 | 2.0-2.5 | monocl., grn. to yelsh. or wh. 1°585;.1.586, 1-596. tongs ae. 
37 | 5-6 Cabsilvewhyredshior grayish 9k aco aetbe clan oe, 
38 |4.0-4.5 | monocl., col. to wh. or yelsh. 1.5863, 1.5920, 1.6189 |55 20 
39 16 rhomb., br. to blk. 220).2529, 2.34 ah wl ey pee 
SOL cate ae hex., blue T7241 46) 5 eee 
41 |} 2.5 monocl., yel. 12530)1-64871.595 Pee 
A2vi25-3:0)" |'cub:yredg years) j= Wee SOOO oa neo banne 
43 | 2.0-2.5 | hex. (trig.), wh., yelsh., brnsh. £.551951.5575. 9” “seeders 
44 | 7.0-7.5 | rhomb., It.-dk. blue 1.534, 1.538, 1.540 70 23 
45/9 hex. (trig. rhbdr.) col., red, yel., bl., | 1.768, 1.760  ~—*Y.......... 





br. or gray 
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No. Name Synonym Formula Sp. ger 
1 | -Cotunnite <<: -245)]e sce esaee cs ccm eee PhCle: Se ee ts oe 
2. | Cnstobalite® 2 cos seen aoc. meee cee SIOs TS Sg. FINS. & 2.27-2.34 
8°)|'(Grocoite. aan CLOCOINLE Te os os. Se PhOrOre 228 00S 5.9-6.1 
4 | Cryolite........... ice \stone>: aces. 2 oe NasAlFs or 3NaF-.AIP3. .| 2.95-3.00 
5. | Cryolithionites. 2,.cje memes nae. 2 aan 3NaF.3LiF.2AlF3....... 2.777-2.778 
6 | Cuprites . 5 .2%a% red copper ore......... Oe SEE ce a PAE 5.85-6.15 
7 |: Gyanite:<:eees @isthenes;.: 5... 2.020 AlsSiOs or AlsO3.Si02. ..| 3.559-3.675 
8 | Danburite Ca0.B203.2Si02........ 2.93-3.02 
9 | Datolite Ca(B.OH)Si04. .... 2... 2.89-3.00 
10). Derbylitess:.cseee eect. hac anceeee 6FeO.Sb203.5TiO2..... - 4.512-4.530 
ii |) Diamond»... ..2-....| porum earponado....- .. NC... 2e0n.oaceoe tenes 3.150-3.525, 
12 | Diespore..... Al203.H20... .-| 3.3-3.5 
13 | Diopside.......... CaMg(SiOz)2.......... 3.20-3.38 
14 | Dioptasite........ GIODSASED  ocacccicesaes HeO0.Cu0.SiOe... 2.2... 3.05-3.35 
15 | Dolomite.......... pearlispar sc .c- wc. ake. CaCOsMgCOs......... 2.80-2.99 
1Gi) Daonglasites se aad so copies telere sarc cce.ci ce 2KCl.FeCls.2H20...... 2.16 
f7.|| Dysanalitetmee wom. seer. sos c.5cse8 CaO,FeO,TiOs, ete... .. 4.02-4.26 
18:4) Helestonite Wert mee Genesee ne cas aee giCls at SA SE. 27 
19:)|-Himbolite snes Seale eee eet eee eee Ag(Br, Git. 8.3). VRX 5.31-5.81 
20), | Bameryieseeren 5.1.2 | Inix- Of corundym, mag-\.2 2. < 5 an-0.eee eee 3.75-4.31 
netite, hematite, quartz 
and spinel 
Oba margite sce seas calls ernie eee tee ees 3CusS AseSs.. 28 282: 4.43-4.55 
22 cobalt bloom........... Co3(AsOa)2.8H2O....... 2.912-2.948 
Dt Ruglastie Se weet ee iow. oo bec cas Be(AIOH)Si0z.... 2... 3.051-3.103 
DA RRICIAN LG So cai a Sotelo Sete aisiet he Soares 6Na20.6(Ca,Fe)O.- 2.3-3.1 
20(Si,Zr)O2.NaCl 
Det Pail y tiLecmens eee [ete oes fo clard-ac)asclee eee 3Si02.2Bi2O3.........-- 6.106 
26 ee bronzite, hypers- | MgO.Si0e............. 3.10-3.43 
thene 
27 pistaerie: .204 4) eee 4Ca0.3(AlFe)203.- 3.07-3.50 
6Si02.H20 
28 epsom salt MgS0:.7H20.......... 1.68 
O90 |Wayaltie vaste oee [ceo eek os. ee RemiOgl 720 ee. 3.91-4.34 
30 | Feldspars See ortho|clase, microline, albite, labr ae 
iP Berpertie oem een. tice. boss haa ouae 
32 Huorspar,: ..<.... aes 
OM ROMSLCEILG San se Oo eiise tekie. os es cc feee 
S45 Rranklinite seme wae eee eek. 2: oes waco 
35 ...| zine-spinel....... 
36 .| galenite, glance 
37 Oinaliiersssuuete som ehee sss. cee eee 
38 | Garnet See alman|dite, andradite, grossularit\e, spessartite, uvaroviie 
39 | Garnierite......... MOUMECIC. .2 500.0 cc. s 5s Ha(Ni, Mg)SiOs (vari- | 2.27-2.87 
40 i Gay lossiteteer eel |. ie gf's ox sees Se ee Ca00s.NaxC0s 5H20. ..| 1.93-1.95 
A} + Geblenitesteeer eee fein tes sie < se es cee ss Ca0.Mg0.Alz03.SiO2 2.9-3.07 
42 ikielitessretmaee beeen eee 2x oye op (Mg,Fe)O.TiOz........ 3.98-4.0 
43 -| Gibbsite........... hydrargillite.......... 4 SEBO. ol? 9S 5. 2.3-2.42 
44°} Glaubetiiersseeee teen. oes cr eee eee NavSOs.CaSOs......... 72.85 
45 | Glaucophane....... glaucophanite.......... Heaieas (re Mey, 2.991-3.15 
U3 
46 | Gold... native gold............ Aus 2.).ceeee 14.56-19.33 
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Angle of 
Index of refract. 
Crystalline form and color a); 3 w, €; the org 
a, B, y of F 
thomb., wh., yelsh. “ 19925.2.2172,/2.2596m-la.uk . 
pseudo-isometric? Cig eee ee hs ya ae 
monocl., red. diy: es AGL, 2.315, 2064) eee ee 
monocl., col. to wh.;rar.redsh, brnsh.|6 1.364 | |....... 
or blk. 
LRA RATATAT OES i Ses, Pees. 2,4 1.339 HEE ea. 
cub., red.; rar. br.-blk. (US ot a ema | eee Se 55 
tricl., bl., gray, wh., grn. or blk. 1.712, 1.720, 1.728 82 
rhomb., yel.-col. 1.632, 1.634, 1.636 88 
monocl., col., wh., yelsh., redsh., grnsh. | 1.625, 1.653, 1.669 74 
rhomb., b 4 (Li); 2.45, 2510 Mabie b lsiet& Se 
cub.;/ col. or! sl. yelsh:,| also yel., red, 24173 (9 © Jaca.oc.. 
grn., blue or blk. 
rhomb., gray, wh., pink, yel., br. 1.702, 1.722, 1.750 84 
monodl., it. to dk. grn., col., gray, yel., | 1.664, 1.671, 1.694 59 
rar. bl. 
trig., emer. grn. UGE 69 Seen | sect ee 
hex. ‘(trig. rhbdr.), wh., yel., redsh., br., | 1.6817, 1.5026  |........ 
blk., rar. col. 
RE i PINS cis, cscalstexsisros BA88,cL:000, eehys + eB, 
cub., iron blk. SSO wet” | elivintoelintdet as ‘J 
cub., brnsh., yel., blk. on expos aa) OF? a nim) ie ar : 
grayish grn. to yelsh-grn., Velsot sas o Ai2U5n, UG teak oifenll er. " 
dictanayato. bite it Paw | AIS heer bey be ate bs f 
rhombi grayitol bike vip) eh | tlevan.aicteneatarecantodlnecthvaz F 
monocl. ., red., pink or pearl gray 1.6263, 1.6614, 1.6986 |........ 
monocl., col., pa. grn , blue U652) 1655; 1-670) eine nee 
hex., red to br. 1.606, 1.611 
cub., br. to yel. or col. 2.00 90) ne ee SN ees. 
rhomb., grayish or yelsh., wh., grnsh. | 1.650, 1.653, 1.658 31 
or brnsh. 
oo yelsh to blksh. grn ; rar. red | 1.729, 1.754, 1.768 = |........ 
or col. 
rhomb., col. or wh. 1.4326, 1.4554, 1.4609 51 25 
rhomb., yel.-blk. M8355 00877, 1.886) sil tet. 4.8 
monocl., br. to blk. (Li) B 240 De tld be 
cub., col., oft. yelhblvgrn., vit.srar: rediili4g39,9 08 aids idaatt aus 
rhomb., wh., grnsh, yelsh. 1:636505651,)1.670 ati lcatt.! ae 
cub., iron blk. (Li) 2360 aiden [cccak 
cub., grn., br., blk. L780 ORS tte oteashatt) Ee 
cub., lead gray to blk. SOLA AI 7 Ae ad iyest ihatect. £ ae 
tetr., col., gray. HOTOMT 91, 104500" alee 
amor., bright grn., pa. grn. to wh. in Seems dns So 
monocl., wh. to yelsh. 1.4435, 1.5156, 1.5233 | 33 46 
tetr., grayish grn. to br. 1,666;915661 «  \oilenmeliaac Joe 
hex. (trig.), bluish or brnsh. blk. MST TL05 16) 21 eigen ee 
monocl., wh., grnsh., redsh. to yel. 1,566, 1:566,1:587 ai Black tthe 
monocl., pa. yel., gray, or red 1.515, 1.532, 1.536 i 
monocl., blue 1.621, 1.638, 1.638 43 58 


cub., yel. 








1281 














PHYSICAL CONSTANTS OF 








No. Name Synonym Formula Sp. gr. 
1 | Goslarite........-- zine Vitriol............ Lic TH2O Y,, come 1.9-2.1 
2.) Géthite ss. «21.520 eee co an cence 03:0 eee eae 4.0-4.4 
3 | Graphite.......... plumbago, black lead...| C wae of Fe, SiOz,- | 2.09-2.25 
4 | Grossularite....... hessonite! a scu...c2- ence 3Ca0. Al2O3.38Si02...... 3.4-3.6 
5 ||: Gummite(R)s)25... |Coeeeebe oeeee eee ane re 3.9-5.16 
6} Gypsum a Fee Pe ae dee ce .21 cleo CaSOcZH2O... 2200 2.314-2.328 
7 \\Halite= eee ee rockesalt) cre acces acme NaCl isiecice. sotnenee 2.135-2.170 
8 ema e Rent bela oo Sea eee Bes BOs :.3.0..325 eee 2.347-2.36 
9} Hanksite! 7,226 Alesse eee oe aoe 9Na2S0s.2Na2CO3.KCl. | 2.562 
10 Borate sore at harmotomite........... ( Bo 3.05102.- | 2.345-2.50 
11 | Hausmannite: 4.50 51c-b eons © ose ces | isO6 os Sek. c eee 4.722-4.856 
124 Ha fiyniteeausse oa| acter tase en. te ss Ca 3Al203.- 2.4-2.5 
6Si02.2S03 
13;) Helyite; saa. icon sera paar eee a Mn, Fe)2SiO«.(Mn,-| 3.16-3.37 
14,1 Hematite: 2... cteaeists ceteetetsieysts,orc'eles:osorsretavel pM C2OZ aeece bien soem Seer 4.9-5.3 
15 | Hemimorphite..... calaming Fs x.ss/skacees 20, SiO: 1:03: eee 3.45 
16 | Hercynite......... Aron spinel cho eee 2020 dese. Oe 3.91-3.95 
Adu) Hlexderite co 25 asic tee teis ony asks CaPOs BellOH 23s-eeee 2.952-3.012 
AS: 1 Hetlandite 53 /.)cr4 sche crams cscs ceehs Ca0.Al203.65i02.5H20. . | 2.16-2.249 
ADm Honesto sere ocr | men eee ect ere 3Zn0.P20s.4H20....... 3.03 
20 | Hornblende........ amphibole............. Ca(Mg,Fe)2(SiO2)4,Ale- | 3.0-3.5 
,He)2(AlO3)2- 
(SiO3)2,Fe( (Mz, Fe) 
(FeOs)2(SiOs)2 
Dias pmerite sc. eel pan siec aariceeee MnO: WiO34is.5..3248 7.2-7.5 
224 thuteninsonite:c aces a. e.c0 ea tne onsen (Tl,Ag, Hees -AssS3+ | 46 
20.4 Hydronephelite. 22 2|.% seesaw: dace ek sees HNazAlsSi3012.3H20. ...| 2.263-2.48 
DA Fl ydrotaleite oe acre esas eee ea oe 03.5Mg(OH)2.2Al- | 2.04-2.091 
(OH)3.4H20 
25 | menite........... menaccanite, titanic iron | FeO.TiOz.............. 4.44-4.90 
ore 
26 | Iodyrite........... dodargyrite.....6:4.2%.s.0 Agl (oe, sonar 5.60-5.707 
7a RAN Ere ee ee Cee A BECED AAS HO REE NEAR eee K2Fes(OH)12. ile 3.15-3.26 
os Pianate) 5.0.5 0'% ded ee ec MgSOs KCL3H20...... ‘| 2.067-2.188 
29 | Kaliophilite........ phacellife 22 21 ef | SALI On Shs. Soe lane! 2.49-2.67 
30 | Kaolinite.......... china clay, kaolin...... AiO. 25i6s 2HeOnee 2.60-2.63 
B17) athenertte eee oc eee aw caiesc atte pats MgS0O..H20........... 2.57 
32 | Labradorite........ Labrador feldspar, inter. | NaAlSisOs, CaAl2Si20z, | 2.70-2.72 
bet. albite and anor- | ratio 1:1 to 1:3 
thite 
33: Lanarkite: cao aoe tea no oe ee Ph0:(800) sak: cee 6.3-6.8 
34 | Lanthanite eer ep bee tie es ss aero Lax(COs)s. (ys EO eee A 2.6-2.74 
35) Laubanttevieye sone oe eee Gre in eet scaee CazAleSisO1s.6H20..... . 2.23 
36 | Laumontite........ leonhardite, caporcianite ae peer 48i02.4H20 | 2.23-2.42 
37-| Lauriontte? 3. pee laer eet nso. sd see Pp (0): )) apenas 6.24 
38: | Lasulite:., ee Cpe lee ste vies vcs Gtatenbee Ge MnO. Al2O3.P20s.- | 3.057-3.122 
39 \Lesurite..- 2.42 lapistaguli.........006+ BNe10,3Alx0s. 6550s, 2.38-2.45 
2 
AO! |Teadhillite;.:25.45 | eater erate sons wns esis Fea 6.26-6.44 
3 
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Angle of 
Index of refract. A 
No. Feet Crystalline form and color My ; A e 6; aaa 
1 | 2.0-2.5 | rhomb., wh. or yelsh. 1457,.1.480, 1484 elie 
2 | 5.0-5.5 | rhomb., yel., red or br. 2: 2842:89)'2: 40100 sak rege ote. 
3 | 1-2 hex bike dks crave 8 a. oe ie 
4165-70 | cub., yel., grn., br., red or wh. leCi) i. eT eS oe 
5 | 2.5-3.0 | gumlike masses, redsh. yel. to brnsh. LGlwewh) .. iit eke ee 
6 | 1.5-2.0 | monocl., wh.; oft. yel., red, br., blk. 1.5205, 1.5226, 1.5296 |58 5 
@ [25 ae col.-yelsh.; oft. redsh.-bl., gray or}1.5442 = «| |... 
8 | 7.5 rhomb., grayish wh. 1.5595, 1.5908, 1.6311 |........ 
9 | 3.0-3.5 | hex., wh. to yel. TAS Re 4aGT Ce oss |g ee 
10 | 4.5 monocl., wh., gray, yel., red or br. 1.503, 1.505, 1.508 43 
11 | 5.0-5.5 | tetr., brnsh.-blk. to blk. CN) 2465-2.15), 2s saben ee 
12 | 5.5-6.0 | cub., bl., grn., red, yel. L40GRS aa. 5. pclae be ae 
13 | 6.0-6.5 | cub., yel., yelsh.-br., grn. or redsh.-br. | 1.739 |... 
14 | 5.5-6.5 | hex. (trig.), st. gray-blk. Ci) SIONS 2104 ean ee) ke 
15 | 4.5-5.0 | rhomb. wh., yel., br., blsh. or grnsh. 1.614, 1.617, 1.636 46 10 
16 | 7.5-8.0 | cub., bik. D300 che Bey, aba | eteet. - 
17 |5 monocl., yel., grnsh. wh. 1.592, 1.612, 1.621 68 2 , 
18 | 3.5-4.0 | monocl., wh., red, gray, brown V498 50124995 15050 meet Sepik oes 
19 | 2.5-3.0 | rhomb., grayish wh. 1.572, 1.590, 1.590 54 44 
20 | 5-6 monocl., dk. grn. to blk. 1.629, 1.642, 1.653 84 
21 | 4.5-5.5 | monocl., brnsh. red, yel. to blk. 2708 2:2205 2320) | abit) 
22 | 1.5-2.0 | rhomb., scarlet to red CHG celta) shes IG 
23 | 4.5-6.0 | hex., wh., dk. gray 1:490;12502) > 1 PSeyili eet | oc 
24 |2 hex., wh. U5 L21-4908 = — _ athriletete. ae 
25 | 5-6 hexs (trig), :iron-benahsiblic.) 90) |, |e te hence me see mettle bs 
26 | 1 hex., pa. yel. or grn. QTR 22200 AS at tllaeht tw 
27 | 2.5-3.5 | rhomb., ocher-yel., br. TS20)01. 715 eee ame ete? a 
28 | 2.5-3.0 | monocl., wh.-gray or redsh. 14045 1°505;, 1.55116) seer eee: 
29 16 hex. or fine threads, col. 1587502533, Fgh | cee | oe 
30 | 2.0-2.5 | monocl., wh., yelsh., redsh., blshes | e561591.565) 1-567, |e 
grnsh., brnsh. 
31 | 3.0-3.5 | monocl., col.-wh. or yelsh. 1.523, 1.535, 1.586 bu 
382 | 5.0-6.0 | tricl., gray, br. or grnsh. 1.559, 1.563, 1.568 
33 | 2.0-2.5 | monocl., grnsh., wh., pa. yel. or gray 1.93, 1.99,2.02 <|ins.... 
34 | 2.5-3.0 | rhomb., grayish wh., pink, yelsh. 1520912587, 1-613 ah |aeaeenae 
35 | 4.5-5.0 | wh. 1475, 5-486. 0. | eae 
36 | 3-4 monocl., wh., yel., gray or red 1:5 13;91-2524, 1.525) a tleaeeee e 
37 | 3.0-3.5 | rhomb., col. 2.0767, 2.1161, 2.1580) |i... 25 2: 
38 | 5-6 monocl., azure-blue 1.603, 1.632, 1.639 69 
39 | 5.0-5.5 | cub., dk.-lt. bl., vit. or grnsh. bl. 1.500. | « ~— MmtlGeeer se 
40 | 2.5 monocl. 1587,-2:00,,2:01 een eee eee 
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No. Name Synonym Formula Sp. gr. 

1 | Lepidocrocitert:h Ail sctianeeict sc cine. ce FesO3:H2@) tew.ttoeee 4.09 

2 | Lepidolite......... lithium mica nMOS FP) ]Al- 2.799-2.9 

SiO3)s 

9 ||\Leucitessecesuen ean | ampaigeneaseee sacar < K20.Al203.45i02....... 2.45-2.51 

4 | Lewisiteee si -ens| Sena acem care 5C0a0.2Ti02.3Sb20s.... .| 4.950 

5 | Limonitess..-.-. +. brown hematite........ 2Fe203.3H20........ .| 3.6-4.0 

6;)| Litharge..5:. +c... lead oxide, lithargite PHOM es eee eee 9.13 

#7/4|| Miser) Gees y te eee prices efeteteterets ints sioterotelsyereteiay MaCOgsneiacishy ao tetcer 2.95-3.2 

8 | Magnetite......... Wodestonode.ccelete sie cic ra ees Ol wrermisiels) 1a icjateletererers 4.967-5.180 

9 | Malachite......... green carbonate of cop- aan Cul(OH) soe 3.90-4.03 

per 
10 | Manganite........ gray manganese ore.....| MnoO3.H20...........- 4.2-4.4 
ile leMianganoslted arene |eeeeeeiataie crits cir mn Oivranc foveerveteen ener 5.18 
12 | Marcasite......... white iron pyrites...... G2: desc slrcl toee ace 4.61-4.90 
Tous Misrralitie Acces all veces fic sista tie ois ee eels 18SiOz. .| 2.50-2.692 
PA MUN ESP EDLEO se Fajeccrcce coll tere tere Pecos CUR. tee sree eaeetoe 5.59-5.62 
{puleNinscpenitess te rel scram ecetecryeicersysc-.0'6 (NH) 2S Oi ees sane 1.76-1.77 
TEWENatlociite.., mee lore reteti cs scare scars « PhOmbCleaeeney ee 7.21 
L7MIPMiclonite owen. ck] Seat ge ctets essere ae atls 4Ca0.3Al203.6Si02..... 2.70-2.815 
18 | Melanterite copperas. A WeSOn7HoOle eter ete 1.89-1.90 
TOM MMelil thoes g. eete koe tamrattete Riva cis, oe acini Mahe »Mg)1(Al,Fe)s- | 2.9-3.4 
) 
GNF | MIM My, no de so.ceiseh) mad Ut.0 Jd GREE AleO3.C1209.18H20..... 1.55-1.65 
Diu sMendipites. mrs animes soe ocr a 2PbOsPbDCiaee eee 7-7.1 
DOM MICEGCHAO sete ceractllecee rer citrers oie evexciets sieve K20.Al203.65102....... 2.54-2.57 
AST Microlibe saree side sec os tspeisissis eas sete eg oes CbOFs....| 5.405-5.562 
OO NW BET Wo65 o sdoeaon (Sone ount oy GGCOnemeRtac Shc) Cale eccts ace 5.64 
OM MIVEILATd bo Secor vet creer stetetahc side. 3) 0.0 ins avatel etch K20. 100. 2Al203.- 2.5-2.59 
24Si02.H20 
OG ul alMame ibe mera ter troll acts, siecsierscataicss oy <vakes aise ers 9PbO.3As205.PbClo.... .| 6.98-7.25 
27 | Mirabilite.........| glauber salt............ Na2S0s.10H20......... 1.40-1.481 
28 | Moissanite........ earborundum, artificial.) SiC................... 3.2 
29 | Molybdenite....... molybdenum glance....| MoSe................- 4.7-4.8 
Bill aioattakieh r aocene valle cine Gee eke Meee oe De ic Nd,Pr,La) POs 5.2(4.9-5.3) 
(+Ths[POs} 4) 
SF AN GIG neh oogean see] oceo LOS See aeEeeeEe HCaPO, 2.75-2.863 
SO MMMonticellite: sarc letet ioctl de: cle ss ce ee slags ee FACOG cis 3.03-3.25 
33 | Montroydite.......]... bo pousepewoasesgvoo He Or.nesinde vee 11.14 
34 | Muscovite......... white mica......5..... K0. 3Al203.65i02.2H20 | 2.76-3.00 
Gist Ainnt al latihes sosqooc (BROCOOanet SOEMPSEnaonc CuCl. eee. ER 3.930 
36 | Natrolite.......... needle zeolite.......... Na2O.Al203.35i02.2H2O | 2.18-2.25 
37 | Nephelite......... nepheline, elaeolite..... (Na, Shae or 2.55-2.65 
GE) NG ESN ho onoodal shoogapoataeseneusepen HMgP0.120 isiscaramare 2.10 
39 | Niccolite.......... arsenic nickel, nickelin. .| NiAs................. 7.33-7.67 
40 | Noselite........... MOREA | Ye isa cede ers sNwo -3Al203. 6Si02.- 2.25-2.4 
41 | Oligoclase......... lime-soda feldspar...... NaAlSiz0s + CaAleSie- | 2.62-2.672 
3 

42°) Oliveniteyaatseeat| ies eee So) eeeee onion 4Cu0.As20s5.H20....... 4.1-4.4 
AS) |(Olnviniewe cassie. s chrysolite, peridot...... (Mg,Fe)2Si04.......... 3.26-3.40 
HOVE. .oannnoedte 6e| SORRee OAT GACDOORDOOCE SiOz cHeOlan.cess eee 2.1-2.3 
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6.5-7.0 
5.5-6.5 





Crystalline form and color 


rhomb. 
monocl., pink, oft. wh.-gray or vlt. 


cub., wh., gray 

cub., yel. 

prob. amor., br.-yelsh. 

tetr., yel. 

ee ae. thbdr.), col., wh.-yelsh., br.- 


oe iron blk. 
monocl., It-dk. grn. 


rhomb., iron blk. to steel gray 
cub., emer. grn., blk. on expos. 
rhomb., pa. yel. to steel grav 
tetr. 


cub., br. 

rhomb., lem. yel., yelsh., gray 
tetr., yelsh. or grnsh. 

tetr. col. to wh. 

monocl., var. shades of grn. to yel. 
tetr., wh., yel., grnsh., redsh., br. 


tetr., yel. 

rhomb., wh. 

tricl., wh., yelsh., gray, grn. or red. 
cub., yel., br., rar. red 

cub., bright yel. 

hex. col., grn., glassy 


hex., yel., br., wh. or col. 
monocl., wh. 

hex., grn., bluish-blk. 
hex., blue gray 

monocl., red or yelsh. br. 


tricl., yel., wh. 

rhomb., col. to gray 

rhomb., orange red 

monocl., col. or pa. yel., gray or br.; 
rar. rose 

cub., col. to wh. or grayish 

rhomb. wh. also redsh., yelsh., grnsh. 

hex. col. wh., yelsh., gray or red 


rhomb., wh. eryst. 
hex., lt. copper-red 
cub., grayish, blsh., brnsh. 


tricl., wh., gray, grnsh., redsh. 


rhomb., oly. grn., dk. grn. to br. 

rhomb., olv. grn., or grayish grn. to 
yelsh. br. 

ree col., wh., yel., br., red, grn.; int. 
refl. 
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Index of refract. 
(Na); 0; @, €; 


a, B, 


1.94, 2.20, 2.51 
1.560, 1.598, 1.605 


1.508, 1.509 
2.20 


, 2.610, 2.710 
, 1.509 


1.655, 1.875, 1.909 
2.24, 2.24 (Li), 2.58 
2.16 


1.539, 1.537 


2.346 

1.5209, 1.5230, 1.5330 
2.150, 2.040 

1.597, 1.560 

1.4713, 1.4782, 1.4856 
1.634, 1.629. 


1.539, 1.511 

2.24, 2.27, 2.31 
1.522, 1.526, 1.530 
1,925 

2.20 

1.532, 1.529 
2.135, 2.118 

1.394, 1.396, 1.398 
2.654, 2.697 


1.786, 1.788, 1.837 


1.515, 1.518, 1.525 
1.651, 1.662, 1.668 
2.37, 2.50, 2.65 

1.561, 1.590, 1.594 


1.93 

1.480, 1.482, 1.493 
1,542, 1.538 
1.514, 1.518, 1.533 


1.539, 1.543, 1.547 


1.747, 1.788, 1.829 
1.662, 1.680, 1.699 


1.41-1.46 


Angle of 

the optic 

axes, 2V 
, 
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No. Name Synonym Formula Sp. gr. 
1) |} Orpimenitic-c savers aciernee eters cia cree: AsoGs5 ka contin 3.4-3.5 
2: Orthnttes ee cccre te allantte? i. eee cleo Cut ,Ce,Fe)2(Al.OH)- | 3.0-4.2 
SiOs)3 
3 | Orthoclase......... potassium feldspar...... K20.Al203.65102....... 2.56 
4)))) Parisites:.. 2252582) an embetter ei aacae er-tos Ca0.2CeOF.3CO2...... 4.320-4.42 
5)'|| Pectolite:® ss az selene eae teeter aan HNaCaa(SiOs)3........ 2.74-2.88 
6: || Pentieldite. 5: | ets tetera eee PhOi2PbCle a1 ae da lleeeene ere 
7.) Penninite’a7-cs aeolian meme eee eee Rohe e)O.AloO3.38i02.-| 2.6-2.85 
811) Percylitensseas aaa. 4.675-4.71 
9 | Periclase .. aes 3.64-3.674 
10 | Perovskite......... 3.95-4.039 
(2 |ePetalitess:t. nae: 2.386-2.465 
12 | Pharmocosiderite. . | 2.9-3.0 
13 | Phenacite......... 2.944-3.041 
14 | Phlogopite......... (K, sas SiO4)3...- | 2.737-2.869 
(++Na,Fe,F) 
15 Phogenie EP eoesoor cromfordite............] PbCle PbCOs wie an a des 6.0-6.305 
16) |) Picotite: 255... «5: chrome-spinel.......... (Mg,Fe)O. (Al,Cr)203. . .| 4.08 
17 Pitehblende (R) Slee uraninite 
18} Platmum.......... native platinum........ Piwiicc cance eet 13.35-19.00 
19 | Pleonaste.......... iron-magnesium spinel..| (Mg,Fe)O.AleOs3........ 3.5-3.6 
20'|| Pollueite:o25).2. Sic eeenateeitrenisoue ees aoe .2Al203.98102.- 2.868-2.901 
21%} Powellite seg st.acae| 5 pecnoeetarere cee ie ots CaOMMOOs ner weet te 4.356-4.526 
Oot Prehinite s.\5.caraen lca aeeeeeee iene oon: 2Ca0.AloO3.38i02.H20. . | 2.80-2.95 
23) | Proustlte. eee tities ruby silver ore......... 3AgoS.AseS3..........- 5.51-5.64 
245), Pseudoprookite:..s2,i|m-mie ieee cece c= 2HeOs: 3 LiCsree wee 7 4449 
25 | Psilomelane........ black hematite.........| MnO2,BaO,H20,K20,- | 3.7-4.7 
etc. 
26 | Pyrargyrite........ dark red silver ore...... Agesbosestiacre serene ae 5.77-5.86 
PHO |MexpstS soa hdooabbu iron pyrites, fool’s gold. .| FeSe.................- 4.95-5.17 
28 | Pyrochlorite...... ; pyrochlore............. RNb20s.R(Ti,Th) Os... .| 4.2-4.36 
29;)|: Pynochroites.-. sain eee ee eee n( OH) ose eee 3.258 
30 | Pyrolusite......... Dolianitewemen ec esa MnO2(-+-nH20)........ 4.73-4.86 
31 | Pyromorphite...... green lead ore. PbCl2.3Pb3(PO4)o...... 6.50-7.12 
32 | Pyrophyllite....... peneil stone agalmato- Al2O3.48i02.H20....... 2.66-2.90 
te 
33 | Pyrrhotite......... magnetic pyrites....... 4.53-4.66 
SA. || Quartar ese s accueil eee eerie 2.59-2.660 
35, | Raspitesansse5 coe | sebaeee er oetaeecdE DO. Oss rates itine § ; | Asepnetanas sees 
36) )| Realgar so cccave ele Cape te ers .| 3.56 
37 | Rhodochrosite .| dialogi ae .| 3.30-3.76 
38 | Rhodonite......... fowlerite.............. 3.40-3.68 
39) Rutiless. ascents MARTIN .2.3 acess ose eee 4.18-5.13 
40|'Sassolite:, 5:24 ac Sol Sogeenh os coe eee ent B(OE)s ea -cmttenotea 1.48 
41)|\Seanolites..70 soe WETHERUG,....000e ess nNasAlSieOo,Ci + 2.6-2.8 
Baie AlsSisOos 
49. | Scheelite:,: S10... |R seeetentiete eer ate DaW Oa eae netee 5.88-6.14 
43) )|(Schorlomite..-.0. os ee eee eee 300 (Fe,Ti)203.3(Si,- | 3.783-3.88 
44 Scolecites:..cS2..594| Soe eee eae eee Ca0.Al203.38i02.3H20. . | 2.16-2.4 
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7 Hard- . 4 
No. Teas Crystalline form and color 
1 | 1.5-2.0 | monocl., lem. yel. 
2 | 5.5-6.0 | monocel., br. to blk. 
316 monocl., col., wh., pa. yel., flesh red to 
gray. 
4)45 trig., rhbdr., brnsh., yel. 
5 | 4.5-5.0 | monocl., col., wh., grayish wh. 
ee hex., wh. 
7 | 2.0-2.5 | pseudo-rhbdr., grn., vit., pink, rose red; 
rar. yelsh. or silver wh. 
8 | 2.0-2.5 | cub., blue 
9 |5.5-6.0 | cub. : 
10 | 5.5 cub., yel., redsh. br., grayish blk. 
11 | €.0-6.5 | monocl., col., wh., gray; rar. redsh or 
grnsh. 
12 1/25 monocl., grn., yelsh. br. 
13 | 7.5-8.0 | tricl., col., yel., red, br. 
14 | 2.5-3.0 peep wh.-gray., yelsh. br. to brnsh. 
r' 
15 | 2.75-3.0 | tetr., col., gray or yel. 
. at 6 yelsh. br., grnsh. br. to blk. 
1 
18 | 4-6 cub., silvery metal 
LO ASS 5 br., blk., dk. grn. 
20 | 6.5 cub., col. 
21 | 3.5 tetr., yel., grn. or blsh. 
22 | 6.0-6.5 | rhomb., lt. grn., wh. or gray 
23 | 2.0-2.5 | hex., scarlet to vermilion 
24 16 rhomb., dk. br. to blk. 
25 | 5-6 cryptocryst., iron blk. to gray 
26 | 2.5 hex. (trig.), dk. red to gray or blk. 
27 | 6.0-6.5 | cub., pa. brass to gold yel. 
28 | 5.0-5.5 cub. br.- 
29 | 2.5 trig., rhbdr., wh.; dk. on expos. 
30 | 2.0-2.5 | rhomb., blk., steel gray 
31 | 3.5-4.0 | hex., grn., yel., gray, br. or wh. 
32 | 1-3 monocl., wh., grn., yelsh., grayish 
33 | 3.5-4.5 | hex., yel., red to dk. br. 
34 |7 hex. (trig.), col. or yel., rose, br., grn., 
bL, gray 
Bl es eee oe monocl., brnsh. yel. 
36 | 1.5-2.0 | monocl., red, yel. 
37 | 3.5-4.5 | hex. (trig), red, pink, gray, br.; rar. col. 
38 | 5.5-6.5 hem red, pink, yelsh., grnsh., brnsh., 
29 | 6.0-6.5 be redsh. br., red, yelsh., blsh., vit., 
40 |1 tricl., wh. scales 
41 | 5-6 tetr., col., wh., gray, grnsh., blsh., redsh. 
42 |4.5-5.0 | tetr., col., wh., yel., br., grn., redsh. 
43 | 7.0-7.5 | blk. 
44 | 5.0-5.5 | monocl. 








Angle of 
Index of refract. : 
(Na); 1; w, €; eee 
a, B,y ay 
(Li)iB' 2.725 1 ela 2 


B 1.682 
1.518, 1.524, 1.526 


1.5690, 1.6700 
1.595, 1.606, 1.634 
2.13, 2.21 

1.576, 1.579 


2.05 

1.7364 

B 2.38 

1.504, 1.510, 1.516 


6 1.676 
1.6542, 1.6700 _ 
1.562, 1.606, 1.606 


2.114, 2.140 
2.950 


1.521 


1.967, 1.978 

1.616, 1.626, 1.649 
3.0877, 2.7924 

(Li): 2.38, 2.39, 2.42 


(Li): 3.084, 2.881 
st anaaggg cc poe 
1.723, 1.681 
2.042, 2.050, 2050}... 
1.552, 1.588, 1.600 


544, 1.553 


if 

2.27, 2.27, 2.30 
(Li): 2.46, 2.59, 2.61 
1.817, 1.5973 
de 


733, 1.740, 1.744 
2.6158, 2.9029 


1.340, 1.456, 1.459 
1.570, 1.549 


1.918, 1.934 
1.980 


1.512, 1.519, 1.519 
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No. Name Synonym Formula Sp. gr. 

1. ||. Scorodite.ts- << 2-ee Ce eeRe eee eee eeeeee FeAs04.4H2O0..........| 3.1-3.3 

2 | Selenite, colorless transparent gypsum, which| see 

3"| Sellalies sss. c0q nen | eee ee gee IM g Hes eserves sic ore 2.972-3.170 

4 |(Senarmontite? 294. |) SAA bee bee eens SbiOs shee. beeen 5.22-5.30 

‘5: Sepiolite ss setae meerschaum. . 2Mg0.3Si02.2H20...... 2.02 

6 | Serpentine......... incl. chrysotile or asbes- 3Mg0.2Si02.2H20...... 2.50-2.65 

tos and verd-antique 

7. ilSideritess+5-4asce spathic iron, chalybite..| FeCO3................ 3.00-3.88 

8 | Sillimanite......... fibrolite she seen tee. ALO::SiOsd case ee 3.23-3.25 

9 | Silver. . native silver........... SA ie Fan es Be, KR 10.1-11.1 
10 '\|, Sirialtites.c te sac | eee eee Mer Sonticteee 1 GOR ee 6.4-6.6 
11 | Smithsonite........ calamine, dry ‘bones ss i2mC Osins.. -a-.-,. ae ee 4.30-4.45 
12, Wi BOdalite ys cas. /cls=10|s eee see eee | Saeiai aso. .| 2.14-2.40 
13 | Soda niter......... Chile saltpeter.........] NaNOs............... 2.24-2.290 
14 | Spessartite........ manganese-aluminum 3Mn0. Ale 35102. 4.04.3 

garnet 
15 | Sphalerite. . ;| zineblende.........-... PATA Fo okay pts RNY. 3.90+4.11 
16: | Spinel! 3-) 7E8e 5 ee] ee ee MeOlAla Os... Seeermiee ne 3.5-4.1 
17 Spodumene. Leesa e hiddenite, kunzite...... Liz0.Al203.4Si02....._. 2.644-2.649 
1S)i| Staurolites 2. 4p, ||, pee aeneemen eens 5Al203.2FeO.45i02.H20 | 3.65-3.77 
19 | Stercorite......... microcosmic salt....... arergee Ha) POs.4H20.. .| 1.615 
201 sulblotantalite: (2.0 Se eee eee ee nn em ens Sb2OssPaa Ossetian ety 6.6-7.9 
DAL (Stibnite mesa. antimonite............ Dbas aes ese ee Sey. ls 4.52-4.62 
22) | Ob bite eee rss), /-,. «|| esmnine seen ees anne oe ee: AleOs.6Si02.-| 2.09-2.24 
23; | SSEOLBIER > ess-2., Corn alle eee ee 7.87-8.13 
2H, || Siengite ls: «9.08 |. eee te hen ae eee 2.84-2.87 
25: |'Strontianites, 3. Josh |. 248 aeees oo nee 3.680-3.714 
Adil tS\nahy ys eke a nde AE ede spansoee Gores. 1.65-1.72 
Ze i SulbuEspe nee a ccyacce brimstone 2.05-2.09 
28: iSylvitess.: e..5..0. sylvine Cl 1.988 
2ONUTAC es soapstone, steatite...... 3Mg0.4Si02.H20....... 2.7-2.8 
DO a|eantaliter.<.20,5.,/0/./| Sscen cules 20 ee (Fe, Mn)[(Cb,Ta)Os}2. . .| 6.5-8.20 
SUS iM Paplolite ass: 2 Sat see et, eee Fe(Ta,Nb)206.......... 7.3-7.8 
32 | Terlinguaite....... C10 8.723-8.728 
33 | Tetrahedrite...... . 4.4-5,1 
345 |, CRAUMASIUG sae Antal. omen. 6s ce 1.83-1.877 
Su WE NENA... 225! || etac ete tee 2. pee 69 
36 | Thermonatrite..... 1.5-1. 
37 | Thomsenolite...... .| 2. 03-3 0 
On| RELOMSODIUE Ss ysfoe = li. S/o auch olees <n (NaiCa)O. .AlaOs. 28102, | 2.196-2.4 
SOuehoriamber(hy le GA |. $242 4-,..</0-sn 7 cee CT aa eiaskais 9.32-9.33 
, Fe, 
40) NiDharite (ES ABes.||) Moca hc. octets eee TSO nS See bik. 4.5-5 
; yel. 5.2-5.4 
41) iiganite sss tees Bphene! 38%. Acid ely TiOs.SiOe......... 3.40-3.56 
COA | Maen Oe ccc | Re Seema ene Fo CAG or CANE, - 3.4-3.65 
43 herbertive AE) copper uranite......... Cu(UO2)2P20s.12H20. . .| 3.22-3.60 
Asa Garmalines mre sc\|Wrt doverasclen <acteseee 4 .| CH,Li,Na, K)sAls[B.- 2.9-3.2 
OH)eSisO19(-++Fe203,- 

2 : FeO,Mzg0O,Mn0O)? 
45 | Tremolite......... grammatite............| CaMgs(SiOs)3.......... 2.9-3.2 
46) @Dinidymitesse seer Maoh locos. cc sasacacs BiQoy aks eee. - 2.28-2.33 
a a 
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Crystalline form and color 


rhomb., grn., br. 


tetr., col. 

cub., col. to grayish 

monocl., wh., yelsh., grayish 

monocl. (opt. ), fibrous var., asbestos; 
gray to grnsh. or brnsh. 

hex., brnsh. to blk., gray, grn., wh. 

rhomb., gray, br., yelsh., grnsh. 

cub., wh.; tarn. to gray or blk. 

cub., tin wh. to It. steel gray 

hex. (trig.), wh.-yel. or br.; rar. grn., bl. 

cub., bl., wh., grn., redsh. or gray 

hex., col., wh., yelsh., gray, redsh., br. 

cub., dk. red to brnsh. red 


cub., wh., yel., br., blk. 

cub., col. or red, bl., grn., yel., br., blk. 
monocl., wh., gray, grn., pink or purp. 
rhomb., redsh. br., blk., yelsh. br., gray 
monocl., wh. 

thomb., br., redsh. yel., yel. 

rhomb., lead gray or blk. 

monocl., col., wh., also br., yel., redsh. 


tetr., grn. to gray or br. 

rhomb., pa. red 

rhomb., col., wh., gray, yel., grn. 
rhomb., wh. or yelsh. 


rhomb., yel. 
cub., col., wh., blsh. or yelsh.-red 
monocl., wh., grnsh. wh., It. grn. 
rhomb., blk. to redsh. br. 
tetr., blk. 
monocl., yel. to olive grn. 
ub st. gray to iron blk. 
ex. 


rhomb., wh. to brnsh. 
rhombic 

monocl. 

rhomb., wh., redsh. grn. to br. 


cub., blk. 

tetr., blk. or or. yel. (orangite) 
monocl., yel., grn., br., redsh. or blk. 
rhomb., col. or yel., It. blue, grn. or pink 


Brazil 


tetr., grn. 
hex. (rhbdr.), blk.-br.-bl.-grn., red; rar. 
wh. or col. 


monocl., wh., gray, grush., yelsh. 
rhomb., col. or wh. 
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Index of refract. 
(Na); 2; @, €; 
a, B, ¥ 


1.765, 1.774, 1.797 


1.378, 1.390 
2.087 

B, 1.55 
1.490-1.571 


1.875, 1.633 
1.638, 1.642, 1.653 
0.18 


1.818, 1.618 
1.483 

1.5874, 1.3361 
1.811 


2.368 

1.723 

1.660, 1.666, 1.676 
1.736, 1.741, 1.746 
1.439, 1.441, 1.469 
374, 2.404, 2.457 
94, 4.046, 4.303 
94, 1.498, 1.500 


685, 2.182 


2. 
3. 
1. 
2. 
1.730, 1.732, 1.762 
1: 

Ie 


047,2.03832,2.24052 
03 
9, 1.589, 1.589 
2.29, 2.34 
12. 270, 2.420 
: 2.35, 564, 2.66 


1.507, 1.468 


1.464, 1.474, 1.485 
1.420, 1.495, 1.518 
1.407, 1.414, 1.415 
1.497, 1.503, 1.525 


Rio Poh PEC 


3 
16, 
95, 1.496, 1.504 
-95! 
-49) 


eee 
Hees 


—_ 
Ee 


1.900, 1.907, 2.034 
1.619, 1. 620, 1.627 
1.6294, 1.6308, 1.6375 
1.592, 1.582 

1.6366, 1.6193 (col.) 


1.609, 1.623, 1.635 
1.469, 1.47, 1.473 








Angle of 
the optic 
axes, 2v 








PHYSICAL CONSTANTS OF 























No. Name Synonym Formula Sp. gr. 
1 WErip hy lite-lithio-|-aeeerneeeeere eects Li(Fe,Mn)PO4......... 3.42-3.56 
phyllite 
2 coals @.: BS onl ees: 3 cho cP een Gee (UOz)3As20s.12H20.... .| 3.3 
3 | Trona.. ee Pa ihe ts. 8 aN a a saute oS Roe a 2H20 | 2.11-2.147 
4 Turgite. URediten tees hydrohematite.........} 2Fe203.H20............ 4.29-5.00 
5 4| Purquolsian.c cache |e ener ern H{Cabin(sioia 6- | 2.60-2.89 
6 | Uraninite (R)...... pitchblende; incl. cleve- | UO3.UQ2,PbO, ete...... 6.5-9.7 
ite (+Th,A,He), niven- 
ite (+Yt), Bréggerite 
ie CHTh), 
7 | Uranite lime (R) Sjee autunite : 
89) Uvaroviter..ceeee calcium-chromium gar- | 3CaO0.Cr203.3S5i02..... .| 3.418-3.81 
net 
9)" Valentinite: 3.x .cici|| eee Rieter oe eter | 2 OBL Ache evereLcnevereesestehata ts 5.566 
{10)\) Vanadinite: er, Seer eee ce rece eee OPbO. 3V205.PbCle...... 6.7=7.2 
111 | Variscite.......... Leauge. Lae ook ene cetera a ALPOLZHsO Fee ee 2.47-2.54 
12 | Vesuvianite........ idocrase'y.c0: «cee Cas{ Al(OH, F)]Al2- 3.35-3.45 
' Ds 
13) | Villinumite ers. kcra| aos cree E ao ciclarcteretetoraia either de 2.79 
14 | Vivianite..........] blue iron ore........... Pes(PO.)>. S8H2O. 0.25.4 2.58-2.693 
‘ 
45:'|'Wagneritesy- release eer aon eee Meg3P20sMgF2......... 2.985-3.14 
16 | Wavellife So) .0-5 [ke etek eee ee ee 4A1PO4.2A1(OH)3.9H20 | 2.316-2.356 
17/5) Whewellitec.4.<4...\ineiocune reer on Wa@202HsOnane ee ore 2.23 
18 | Willemite......... troosite, var. cont. Mn..| Zn2Si0s, (+Mn)....... 3.89-4.19 
19°}; Watherite:nqes sot vlan gett setae aise BaO! COs nasi aneee 4.28-4.35 
20 | Wolframite........| peanut ore............. (Fe.Mn)WO4.......... 7.14-7.54 
21 | Wollastonite...... tabular spar... 56... WapvOnercct nce Ase tect 2.80-2.92 
20): Wulfenttessas -0s| tee ameiaabe se cnonsee noc Le aE See 6.7-7.0 
23 | Xenotime......... XCHOLIMILE, 2 meee) La Ose 2Ose: ate elenreieete 4.45-4.56 
24 | Zeunerite ) Pak Star eaten tee Cations. 8H20...] 3.28 
25 | Zincite. . Se eehas | TEC eine OLG es yaa. naerr oil PLD ON tare, areca sole et | 5.43-5.70 
PAW VARIN good aanaead hyacinth, jargon....... PAS cn A TO 4.02-4.86 
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MINERALS (Continued) 




















Angle of 
Index of refract. . 
Hard- * bike : the optic 
No ait Crystalline form and color (Na); 2; , €; eT 
a, By ° ’ 
1 | 4.5-5.0 ia grnsh. gray, bluish, pink, yel. | 1.688, 1.688, 1.692  |........ 
to br. 
2 | soft monocl. 1,585, 1.630, 1.630, "eae. 
3 | 2.5-3.0 | monocl., gray or yelsh. wh. P4210, 1.402; 1.542755 ieee 
4 | 5.5-6.0 dk. redsh. blk. or br., red. (Li): 2.450, 2.550, 2.550 ].....2.- 
515 tricl., blue, grn. T6031.62: 9.65 - eee 
6 | 5.5 cub: (or amor,, gray, De-DiKnt ee ee ee ne co on 
7 
8 | 6.5-7.5 | cub., emer. grn. L:S38 apenas = Ahan Fh Se 
9 | 2.5-3.0 |rhomb., wh., gray 218; 2.30) 235 ese” eee. 
10 |3 hex., yel., br. or red 2S08, 2.200: >. Ra 
11 |4 rhomb., grn. SSIS 55S 1 bea. P| eee = 
12 | 6.5 tetrsyel.; etn, brs rar. (bh; red:, bli | 1:716,'1-718 9 © eee 
13 | 3.5 cub. LST le Ree Gas cee 
14 | 1.5-2.0 tee col. to bl. or blsh. grn. on | 1.579, 1.603, 1.683 |........ 
expos. 
15 | 5.0-5.5 | monocl., col., yel., grayish, grnsh.,redsh. | 1.569, 1.570, 1.582 
16 | 3.5-4.0 | rhomb., “col., gray., yel., grn., blue, blk. | 1.525, 1.534, 1.552 
17 | 2.5 monocl, Se col. 1.491, 1.555, 1.650 
18 | 5.5 tex (trie. -rhbdr.), wh. or grn. yel.- | 1.694, 1.723 
19 | 3.00-3.75 rho, a grayish wh. or yelsh. 1.5202 L-O76SL.600 vie homaees. « 
20 | 5.0-5.5 | monocl. dk. gray or brnsh. blk. 2.310, 2.360, 2.460" foe... 
21 | 4.5-5.0 monocl., wh.-gray, yel., red or br. 1.616, 1.629, 1.631 40 
22 | 2.5-3.0 | tetr., yel., red, grn., gray, wh. (Li): 2.402, 2. 304 
23 | 455 tetr., yel.-br., brnsh. red-gray PPL RL 816 
24 | 2.0-2.5 tetr. 1.643-1.623 
25 |4.0-4.5 | hex., red or yel. 2.008, 2.029 
26 | 7.5 tetr., col., pa. yel., gray, yelsh. grn., | 1.9239, 1.9682 
br., "redsh.-br. 
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COMPOSITION AND PHYSICAL PROPERTIES OF 


























ALLOYS* 
Nee eee SS ea ee 
Thermal Mal 
ral sas expansion elting 
Composition Name Sp. gr. coefficient | point °C. 
per °C. 
Aluminum 
A ouparonaanoosuee Aluminum 28........-- 2.71 | 23.94 < 10-5} 660 
97Al, 3Cu DEE e rac clcccatreteros Ath ape eae 24 640 
95Al, 5Cu Lynite, body alloy......] -..-- 26 650 
95Al, 4, 2Cu, 0.6Mn, 0.55i, 
HS ee gsoasooncoocc Zeppelin TOd x. occese cs. se een || aoe Fics io | oe eters 
opal 2Cu,! 1.5Mg, 0.8Fe, 
0:28, '0:01Mn- fae Tynites pistoneeeeeececs||) cscie> |) orl--iegt en eecrete 
94Al, 4Cu, 0.5Mg, 0.5Mn, 
coated with 99.7 + Al..| Alclad 17ST.......... 2.96 21.96 538-46 
93Al, 7-8. ey a2 Rye other 
elements ecccee eee Tiymitend 4 Gsacceemccie|) Ssccr  || ecretctstaietes ani] mereenore 
92Al, 9.3-11Cu, 2 other 
clainents ah scscehee Dyes 122 names sees leg aes iceet: Wong “Sota eee | (a ee 
90Al, 7.8Cu, 1.5Zn, 1.3Fe | Lynite, crank case......)  ----- | -++++e02  footeeee 
89Al, 11Cu, 0.5Mg....... Bymite, pistes. sshona:||oreass il. vasa iotn| meer 
89Al, Le Fri a other 
cleientaeer ee eee isynite, (OQ. sceesieccael|' cist oc) || eratetae Sora ieee 
any, 0. ane, 0.48i, 0.1Zn, 
OG@usseesce. ceosiee Yeppelin Dratess.s--s-|) (sss || scccyen= eel | meee 
90 on OMe Ss btete dois agnalium 2.50 24 600 
TOAU SO Mee sonia cteicmisterd ss Magna! DR00 pease ete 435 
OSAT. 125 Maier ganas: Aluminum Alloy 35 2.74 23.04 640-55 
95Al, GIS aaeeOoG Fane ae Aluminum-silicon 43 2.58 21.96 577-630 
GIUNDGVAT. Anpaongeaeonoco|| Ooc7sSosdsepuoeEaae 2.80 26 650 
90Al, 7.8Zn, 0.7Cu, 0.5Fe, 
0. 4Si, 0. 3Mn, 0.18n..... Zeppelin angles. .¢.--5-| seoss [) asqsessee | pee se 
89Al, 9Zn, 0.7Cu, _0.5Si, 
0. 5Mn, 0.4Fe, 0.2Sn....| Zeppelin channels......| -.--. Jo ssee-e2) | tees 
77Al, eee 1.1Cu, 0.5Fe, 
Pb, Bnei cleniss seers Taberty pistons.....:2.5| -se-- || “Sescep somal weet 
HWARETVAN, saooaoe OC ODC||) Loo80bdddG OOOO OFC! \esdc cx 26 610 
Bismuth 
53Bi, 32Pb, 15Sn......... Eutectic fusible alloy...}| ...-.. lig eee 96 
52Bi, 40Pb, 8Cd... so Birbectic fusible alloy...}) ....+ |! s-seb 91.5 
50Bi, 27. 1Pb, 22.95n. Sithase Metal-cccec cae cc] were merece Sea meal paeeenem 
50Bi, 27Pb, 138n, 10Cd....| Eutectic fusible alloy; 
Hino wita allovieeeess|| =e sewn ieee 70-4 
50Bi. 25Pb, 12.5Sn, 12.5Cd| Wood’s metal.......... 9 70ull acento 70 
40Bi, 40Pb, Q0SR Bo. tise Bismnhisolers.c.c. crs) “seccen ell weaemeenan 111 
54Bi, 26Sn, 20Cd......... Eutectic fusible alloy...| ..... | .------- 103 
eke 17Sn, 30Pb, 5-10Hg)| Fusible tea spoons......{  --+2- | eeeseees 40085 
Ceriu 
70-3Ce, 17-242Zn, 1.6-6F e, 
(SIN, WER os oncansac Ignition: pin/alloya.....| 22229 | -remscenn imeem 
61Ce, 37Fe...........---| Ignition pin alloy.......) 2.22. | seseeeee sieieiere 
Cobalt | j 
Go; Gr; Wi Alloys. cee | Stellite No. 1 Alloy..... 8.59 | 14.4 x 10-6| 1250 
Co, Cr WrAlloyiereceert Stellite No. 6 Alloy..... 8.38 | 16.9 X 108} 1275 
Co; Cr, WAlloyinccnsace = Stellite No. 12 Alloy... 8.40 | 15.8 X 10-8) 1263 
Co, Cr, W Alloy.......... Stellite Star J-Metal.... 8.76 | 14.6 X 10-8 | 1270 
Co;/ Cr: WAlloyzecceseecr Stallite 2400 2cAlOyeralie ccs ||| 2.c cutee eal erga 





EES 


* See also Supplementary Table following this table. 
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COMPOSITION AND PHYSICAL PROPERTIES OF 
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Thermal are 
sys expansion elting 
Composition Name Sp. gr. coefficient | point °C. 
per °C, 
Copper 
CU) ail OU Brethoeicot Giana Deoxidized copper...... 8.50 | 17.711076 |1082 
99.90 + Cu, 0.01P........ Deoxidized copper...... 8.91 Weed 1082 
OOCUMIOAI ES Sh toe Aluminum bronze...... 7.6 16.5 1050 
90Cu; SAI, The. oS Resistae: -ss.4cnc.20e: 1066 
80-90Cu, 8-10Al, 6-7Fe...| Ampco Metal.......... 649 
88-96.1Cu, 2.3-10.5Al, Fe, 

Steet concrete, Aluminum bronze...... 1038-71 
50Cu, 25Au, 25Ag........ Cooper's:pen.metall See mee be |e Sess Lec ie oe 
47Cu, 33Au, 20Ag........ Gold'Scarats.g.Seees Jee ee | ee RW ee 
40Cu, 31Au, i9Ag, 10Pd | Palladium gold. BI i, Se er OY A ee 
Wi@us15Pb, 8Sns 2.8... “B” Alloy, P.R. R.. P(e te inks sel c hc eeetO ie we 
O5CupoMne, : os semen Manganese bronze...... 1060 
82-6Cu, 4-15Mn, 2-12Ni, 

TS esa eee -| Manganin te sSocectccaacl ese pcrel-sccrane cet fone. 
82Cu, 15Mn, 3Ni.. Manganin......c20ecne Se el we saeee cn mien odes 
70Cu, 25Mn, 5Ni... o| Manganin See 2c 28. INA eRe | Gee make 
61Cu, 26Mn, 13Al Magnetie‘alloyii:s Ot SHOR St | oiceaanacgt We. 
88. 5Cu, 5Ni, 5Sn,-L-5S1- -.\|\Barberitessoee.. aenee 8.80) |e seas 1070 
SOC wu 20Ni. 008. a. Nickeline. . Sai selina. ae 1185 
OCU ZONG..., 0. cristotesreree Nickel coinage, U.S.A...| ..... | ......., 1205 
LOOUMZON I: SLnaates cheers wets cle vciloula Rac eee ae 8.58 16.40 1150 
65Cu, 18Ni, 17Zn........ Nickel silver 18% A 8.75 18.36 {1110 
GOCUR4ONI.. 22 Sete a Constantan...... B4etd LS es 1280 
55-65Cu, 12-18Ni, 11-17- 

Zn, 8-12 Fe, 0.5-18i....| Glass fe ee U.S.P. 
57Cu, 20Ni, 20Zn, 3Al... yheseee Metaler se CIR oes) NS eee te see 
55Cu, 18Ni, 27Zn........ Nickel silver 18% B.... 869 el Riess 1055 
ae, tee 0-1.4- 

OC Rees << Constantan Tio sees es | bseo kote be he ee tee 
150, S3NC 1682, 5.5Zn, 
ce matishate nai hae bes Sea water bronze.......]0 ..... aueases a thee? 
er nia 19-30Pt; (0-420! Cooper's golds... 505] bus d ee ee ee coher cee ene 
94.8-96Cu, 3-4Si, 1- V2Mo | sfares cls eee 8.46 16.99 1000 
98.55Cu, 1.400 aS Phono-eleotrig; wires 20 cho 622 oc 6 hs coaenccasto le Shee 
95.5Cu, 4.38n, 0.2P...... Phosphor bronze 30 8.91 18.90  |1050 
95Cus4Sn. Wnts eee. Coinage bronze. 8.9658| see Sie 
92-7Cu, 1-8Sn, 0-2Zn....| Medal bronze....... ‘lant LL) CERRO eee er eo cc ee 
91.6Cu, 8.25Sn, 0.15P.....] Phosphor bronze 47.... SOLE even geet aml. wear 
90Cu, 10Sn, trace P...... Phosphor bronze 209... D200 Fe ARR eee Us ee 
O0C nF 10S sess. te on Bronze, gun metal...... 8.8 18 1000 
88Cu, 10Sn, 2Zn......... U.S. Government 
bronze; spec, |Gur anon eee ti! Meteciecec | ae 
82Cu, 168n, 2Zn......... Bronze ibearingsieta:Acllmiiat ae Oo) awn ale ste tt eee 
83Cu, 14Sn, 3.5Pb........ Naval journal bearing, 
APOC SLAC... blce . Sexilbeecstgs Ol. fc scsc, gle ee 
83Cu, 14Sn, 3.5Zn........| Naval journal bearing, 
gpee., Ho. rade csputdl Meee ee Ll, . cvs cei ae eee 
83Cu, 14Sn, 3Zn, 0.8Pb...| U.S. Government 
bronze, spec. H..: cides. || &....5 2 ae 
79.7Cu, 10Sn, 9.5Sb, 0.8P | Phosphor bronze....... S18 |... mae eee 
(ELOTL OPIS Menecdase nr Bell: metale. 2.5... shone 8:7. «ltt eames 870 
67 Cunsdsneeeremoien - ronze, speculum metal 8.6 18.6 745 
bee, 28Sn, 9.5Pt, 3.5Zn, 
TBARS A eet etie Cooper's ‘mirrors dian fes| Hicks 22 |, cee eR et 
SS eee re a PE ae SS ea a pee ee Se a 


COMPOSITION AND PHYSICAL PROPERTIES OF 
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| Thermal 
Composition Name | Sp. gr. cous Ps ae 
per °C. 
Copper 
pAOZanse se act Commercial bronze; red 
Dedss seo ee 8.80 | 18.1810—6|1050 
$9Ca; 9Zn, 2Pb-< 25.5.5 222 Hardware bronze....... 8.83 18.18 1050 
S5Caws50n aco aocee ee brasss 0. oso eee 8.75 18.72 1030 
85Cu, 13Zn, 2Sn......... Pen metals: -32 3503 bo 5.2. |) facets ee 
1620 a ee Medal metal........... | eeerem Caeser 
70Cu, 29Ni, 18n... 2... ae eel ae 16.29 | 1205 
70Cu, 29) 180.5 Admiralty............. 8.17 20.16 935 
67-72Cu, 28-332n, Ph, Fel Spring brass.....-...iH <..... | -2:652.0 SRS 
67-70Cau, '30-332n, Ph; Fel Cartridge brassii2..050-| =.-:2' || ..2hdd2ccd See 
67Cu, 3320. 3 eee Brass, ordinary yellow 8.40 18.5 940 
62Cu,'252n, 8.5Pb, 2.550.) Ship mail brass 9522 a|fecis..: |]. cess 
61.2Cu, 37.3Zn, 0.9Sn, 
04Pb, O28 e: 2. 20222 Cnsevetrinn ran cewa tet Vecwes | saaieaensy |, -eeee 
6100; 397. ee ee Pintcwre brass? eee as. |, . ato 905 
60-1Cu, 31-7Zn, 1.4Sn, 

OP Dc cscse aces. Pewter, for clock work.<| <..:.. |.. 232d-c ei eee 
60Cu, 40Zn........ pe Munte tnctalso aera es. din}. eee 840 
60Cu, 25Zn, 15Ni........ German silver. ... 02.221), 3... 18.4 0 prhgseee 
60Cu, 19Zn, 10Al, 6Fe, 5- 

Mary os. 5552 be Hytensl bronze.........| ....- 980 
Sores ee a er, very refractory...) ..... 850 
17.5Zn, 5Ni, 11- 
seo oce es oe Chinese silver..........]  ..... sa22 
57Cu, ave, 15Sar: s/S38255 Solder, very babe white} —.:3... | ato eee 
ee ee For TCs ee poe (eee 880 
See ooh DONE S382 German silver, common 
iormubr eter see as.) | oe 
53Cu, 43Zn, 1.3Sn, 0.3Pb.] Solder, hard yellow.....| ..... | ........ | ..... 
53Cu, 39Zn, 2.7Sn, 2.5Ni, 
<7, O 2A es Manganie: soc ccess<<-) = a.) oS80et see 
52Cu, 26Zn, 22Ni........ German silver.......... 8:45) | oe. 3l oe pees 
ee eaua 9.5Pb, 6.4Ni, 
ee hee oaeee Dienett’s Germansilver.| ..... ob ee wii22 
Sain Seed a cae tae Salder; retractargoee | css |< eee 900 
50-7Cu, 43-50Zn......... ider hard! oe ss.) cc. | (EE ee eee 
50-62Cu, 20-32Zn, 12 ; 
BONS eos eee pany silver, Birming- 
50-60Cu, 20-5Zn, 20-5Ni | German silver, Austrian 
46Cu, 34Zn, 20Ni........ German silver; besiosc| «2... |... cee eee 
Gold 
GOAN, ZEAL ete seen pst (purple 
See ss ass-4\p--. 5 eed 750 
S2Au: 800% s325i5 752 ae Standard gold, Great 
Brita ef See 23-- | .eteedes 200 
Au, 10Cu:.2.5..-..32: Concent weacdcemaeede ae LS Y il eo eee 940 
hn its Jewey 222 -e e cS. Ps ee 895 
150; MAC Jewelry f2sio) ee Mee cee | wns. sea 
67Au, 25Cu, 8Ag......... Pen gnetal.; See een Seca: fo Tas. see Lee 
67Au, oa 6.6-26Ag" 1 Gold 1G carateng ore eas Ob cece ccc pee Cee 
62Au, 13Cu, 11Ag........ Gold 1 Fears os hn wees 
58Au, 14-28Cu, 4-28Ag...| Gold 14 carat 








COMPOSITION AND PHYSICAL PROPERTIES OF 








Composition Name Sp. gr. 
Gold 
42Au, 38-46Cu, 12-20Ag..| Gold 10 carat..........] ..... 
86Au, 5. ris sees Gas 6Acen| Gray.2old ens cstrc 4-114 pee eae 
TOAUNZOR CS secs. deel Blue galas seasonal tue eters 
75-85Au, TS ion, 2-9Zne\ White gold... .eea-as|umiaet a= 
SOAs LORE. cissttererieinaiexe nie gold, palladium 

Old: Rene cones nell uratedes 
60-90Au, 10-40Pd........ Rhotaniuma: .</./c<-actere ameter 
SOA) 20Pd. . fo secede caer Palauls yo: eta actaws set eed 
GOAUET4ORE. ae). te cic rs.e5 ste Platinum gold, white...} ..... 
92Au, 4.9Ag, 31Cu....... pole ee carat dental, 

Arkieeh cock ecarineisaiiae ames 
91.66Au, 4.16Ag, 4.16Cu..| Gold 22 carat..........] -..-- 
92Au, ery 0-8.3Fe...| Pale yellow gold........| ..-.- 
84Au, 8.3-11Ag, 6-8.3Cu.| Gold 20 carat..........] -.--- 
75Au, 17Ag, 8.38Cu....... Gold solder 16 carat....} ..... 
75Au, 10-20Ag, 5-15Cu...} Gold 18 carat..........]  ---.- 
63-75Au, 13-31Ag, 6. 3- 

DI CURR hee se ae Gold solder 18 carat....]  ..-.- 
rt 25Ag, 5Ni or Pt.. =F Hapaaraie sabeatae ce 

trical ee seni eseel| Xetra 
68Au, 25Ag, 7.5Pt.......- Platinumsubstitute, elec- 

Ligte 1S Se anconoapeed|s Goate 
68Au, 23Ag) 15Cus.c.a0. Gold solder, best......-| --..-. 
58Au, 30Ag, 12Cu. ...| Gold 14 carat dental....| ..... 
55Au, 32Ag, 14Cu... .| Gold solder, easy melt..| ..... 
50 Au, 33Ag, 17Cu Gold solder 14 carat....|  ..-.. 
ALA 37Ag, 21Cu, 0.6 

Eo CORO R OOO REE Gold solder 10 carat....|  ...-. 
AOAu, 1 37Ag. ROME hoc eds Gold solder 8 carat.....| ..... 
Iridium 
(tM a deer gnocteuall sascoododogaueccur 22.38 
Tron 
99.94Fe, 0.0258, 0.017Mn, 
0.012C, 0.005P.........| Armco ingot iron....... 7.86 
(Eas Anan SOR OBOE oneec Wrought iron.......... 7.70 
BOP EN 2OAI I. . cwiecaeaail: Ferro-aluminum........ 6.30 
CHGS AO) Ssahonuogekt dos Steele oacas sence sect 7.83 
UyAWa ye] On asonnmnccocens Cast iron, white........ 7.60 
94¥e, 3.5C, 2.58i........: Cast iron, gray......... 7.0 
Fe, ara 5-9W, 1.5-3- 
CehO:4-O:8 C8 0 5. ce K. S. Magnet steel.....| .-..- 
Feoscy 0.07Mo, 0.03C| Toncan epee mole, 

denum iron. : 7.83 

Fe, co a < 0.5Mn, 
=3iQ' 250 cee voce sions Stainless steel..........| 7.75 

oo ure “ith 0.4Mn, 
AON ZC eee daaies eo Stainless steel.......... 7.75 

oes fie 0.4Mn, 
OG asdoesaaat tac Stainless iron.......... 7.75 

safe 16-7Cr, 0.4Mn, 0.1C 
5 ARC E con ORT DOR Stainless iron. )........|) <2. 9 
ms 86-8F 6, 12-4Cr, 0.3C..... Carpenterstainlesssteel2| 7.75 

86-8Fe, 12=4Cr, <0.5Mn, 
< 0.1C, trace Ni....... Defirust rustless iron. .. Talo, 
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1295 








! 
1530 


1510 
1480 
1430 
1150 
1230 


1525 
1510 





1450 
1450 


Thermal : 
Composition Name Sp. gr. couiintent aera 
per °C: | 
_ X10-6 
Iron 
86-8Fe, 12-4Cr, 0.1C..... Carpenter stainless steel 
1 Ee eo ce G28 Oates 1496 

85-9 ey 10-4 Cr, <0.5Mn, 

0130 eas Stainless iron.......... 7.78 10.19 '1490 
92-6F e, 12-6Cr, <0.5Ni, 

<0.058i, <0.5Mn, 

<O:2C areas IASCOlOYsoc ieee 7.64 10.89 1495 
86.7Fe, 12.5Cr, 0.35Mn, 

ORSNION2CS oe es Sterling stainless steel T nao 9.99 {1430 
86.4Fe, 13.5Cr, 0.1C..... Stainless) ei aeeeee 7.75 10:91 esa eee 
84-6Fe, 12.5-4.5Cr, 0.5- 

Mn max,, 0.5Si max., 

0.5Ni min., 0.12-0.18C.| Enduro §15............ 7.86 10.89 1475 
84-6Fe, 12.5-4.5Cr, 0.5Mn 

max., 0.5Si max., 0.25Ni, 

O:05=12 Ceres Hnduro)Sieeeeeee hen 7.86 10.89 1500 
85. Bets 13.5Cr, 0.35Mn, 

weisteinaiontinatey ee Sterling stainless steel A (Ss 10.30 1425 
85. ie, 14Cr10:30C-- gene Stainless A............ 7.95 10.91 tebe 
85Fe, 13-4Cr, 2Ni max., 

0.3-.6Mn, 0:12C max... Enduro KM] ......... 7.75 9.99 {1490 
82—-4Fe, 16-8Cr, <0.5Mn, 

Ce ee en DuraloysB aeons W6L |" &ceenee 1510 
84.3Fe, 12Cr, 2.15C, 0.75- 

Satbaereres cates Crocarkre enc eeee | Wikiness Peon cn ee 
82-4Fe, 16-8Cr, <0.5Mn, 

<0.1C, trace Nice Special defirust rustless 

Iron eee eee ee es Chet fiyek | Pa TE Se 1480 
81-3Fe, 16.5-8.5Cr, 0.75- 

SiO Cimax yaya MndurovAweeaeee sees 7.64 11.00 /1510 
$27 Sle, 46:6Cr, 0.65C4o=| Stainless: Baerenee sere |. sot. | .ozcec | ene 
82.5Fe, 16.5Cr, 0. 65C, 

O25 Miners an .. eee Sterling stainless steel B} 7.72 10.91 1425 
82Fe, 16-8Cr, 0.5Mn, 

OSNiTO35C eee Sweetaloy 16.......... 7.83 11.00 1495 
79-82Fe, 16-9Cr, <0.5Mn, 

<0.5Ni, <0.5Si, <0. 120 Ascoloy 66............ To G4s ht scrcrcectonaten eee 
79-82Fe, 16.5-8.5Cr, 0.5- 

Mn max., 0.5-1.25Si 

mee 0.25Ni max., 0.1C 

Bs Sprecarea A ae Bbc EindurovAvse-cee eee 7.86 10.80 1490 
79-SIFs, 16.5-18Cr, 1-1.1 

C, 0. 75-18i, 0.35-.5Mn.} Delhi hard............ Mek 9.99 1500 

78.78 e, 20Cr, 1Cu, 0.3C..} Carpenter stainless steel 
RAR erie dorarencr 7.70 5 ass a;aeiaie anl RED 
71-6Fe, 17-9Cr, 7-10Ni, 

<0.05Mn, 0.2C ........ Defistain rustless iron. . (cs a RPE ee 1455 
71-5Fe, 17-9Cr, 8-9Ni, 

<0.5Mn, 0.06-.25C..,... Midvale V2A.......... 7.89 16.99 |1450 
70-5Fe, 25-30Cr, <0.5Mn, 

0.25C, trace Nivesedos Defiheat rustless iron. . . (ft on See 1595 
70-5Fe, 17-20Cr, 7-10Ni, 

<0. 5Mn, <0. 558i, <0. 20 Allegheny metal........ 7.86-.95 17.30 1430-70 
69-75Fe, 16.5-9. 5Cr, 7-10 

Ni, 0.75Si max., bSMe 

max., 0.15C max....... Enduro KA2...........| 7.86 15.98  |1400 

ee | eee 
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Thermal ae 
7 expansion elting 
Composition eae Sp. er. coefficient | point °C. 
per °C. 
Iron . 
74Fe. 18Cr, 8Ni, 0.18C... | Stainless N............) ses 18.00 X 10-4] ..... 
71-4¥e, 17.5-19Cr, 8-9Ni, 

0.5Mn, 0.15C max...... Rezistal KA2.......... 7.86 15.98) 8.1/0.2 
73.5Fe, 18Cr, 8Ni, 0.35Mn, 

OHEC) <8 Sh Shek. oe Sterling nirosta steel... 7.92 16.99 |1425 
73ie 18Cr, 9Ni, 0.5Mn, C| Duraloy 18-8 7.86 14.99 1475 
70-3Fe, 27-30Cr, 0.5Mn, C} Duraloy A... UGLY [Mee tak ae 1510 
72.4Fe, 18Cr. 9.5Ni, 0.1C} Carpenter stainless steel 

ORE Earn TETDIOO TIES 1400 
70-2Fe, 17.5-19Cr, 8-9Ni, 

2-2.58i, 0.1-.2C. . Rezistal'2Cy.. nee 7.86 TOL OS Mie |e tee 
68-72Fe, 26-30Cr, <1Mn, 

<0.6Ni, <0.68i,<0.25C Ascoloy’ 55.eeene ot oee 7.61 107190 |\SE-.:... 
BAe 28Cr, 0. 5Mn, 0.5Ni, 

DO heer adacrhenoek Sweetaloy 19.......... 7.86 11.00 1495 
708 e, 19Cr, 9Ni, 1Cu,1Mo, 

OCS eae es Stainless Ui. 52.4 code tes 18200 ce dae sae 
ore, 18-20Cr, 8-10Ni, 0.5 

Mn 0:5C. scence Sweetaloy 17.......... 7.86 15.98  |1450 
68. 1Fe, Ae 7Ni, 4W, 

0:35C) 0:5Mn* eas. .8% Midvale HR a acese ee 8203. a liy parse ce meme WO ses 
60-6Fe, cs 10-3Ni, : 

<1Mn, <0.5Si, <0.2C.| Ascoloy 44............ 7.86-.95 16.20 1400-25 
57-62Fe, 28-30Cr, 8-10Ni, 

1.58i, 0.5-.7C, 0.4-.5Mn]| Misco C............... W280) | assets 1540 
60Fe, 28Cr, 10Ni, 0.5Mn, 

OR5C. <. co Stee sd. «4 Sweetaloy 22........., Catal Wracraeerer: 1495 
50-4Fe, 25-6Cr, 19-21Ni, 

PEE ISN OR enorice Goecn Resistal 7222 tetaas xsl tt de wih lees milteks Sea.s 
85-8Fe, 11-4Mn, 1-1.3C.. Bol Bee Manganese] i232... | a.s02% oc 1290 

steel 

86Fe, 18Mn, 1C.......... Manganese steel........ @i8l le eee se 1510 
Q6.5FeIS.ONI. 0%... dee. Nickelistecl aahiie teu sehile ten. |'. evevereed 1530 
95.1Fe, 3Ni, 1.5Cr, 0.4C..| Nickel-chrome stee! ...] ..... | ......2. | eevee 
79Fe, 15Ni, 2.5Cr, 3Si, 

(US) Pied teenterh ots HCN Durimet:D),.acthaceciek| hans tee. «|e uatereae 1450 
743 2Fe, 25Ni, 0.8C........ Ferro-nickel,.......... 8.1 18 1500 
70. 9Fe, 20Ni, 8Cr, 0.75Mn, 

OA CHAE cate: Ashes Cyclops 17 Metal...... 81001b || eet 1425-80 
70Fe, 25Ni, 5Si, 0.25C....| Durimet A............ PASS Axcauncaes 1500 
67.8Fe, 32Ni,.0.2C........ aby erro-nickel, valve steel] 8.0 4 1480 
67Fe, 22Ni, 10Cr, 0.5Mn, 

(W160) pekat ie S robe Heed Sweetaloy 18.......... 7.97 18.90  |1460 
63.8Fe, 36Ni, 0.2C........ Unvar its sccm’ ese tes 8.0 0.8 1495 
57-61Fe, 24-6Ni, 10-2Cr, 

4.5-5.5Si, 0.150........ Rezistal 255C.......... 7.81 Sen eee ees 
51-8Fe, 25-8Ni, 13-5Cr, 

3-4W, 1-1.5Mn, 0.4-0.5- 

CER a eee Os eee Midvale‘ATW'3. 3. csc, «Seller... a emul users 
57Fe, 25Ni, 15Cr, 0.38C....] Pyrasteel.............. 17.10 |1450 
47-56Fe, 33-9Ni, 10-2Cr, 

1.1-1.8Mn, 0.25-.35C..| Midvale ATV 1........1 8.06 | ........ 1450 
53-6Fe, 24-6Ni, 17-8Cr, 

2.58i, 0.15-.25C........ Rezistal 4............. H 16:20 ivan: 
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| Thermal she 
an xpansion eltin 

Composition Name Sp. gr. peat ent | point 26. 

per °C, 
Iron 
53.85Fe, 46Ni, 0.15C...... iPlntimitesneeee aoe ese 8.2 7.5 X10 ® |1470 
47-52Fe, 34-6Ni, 10-2Cr, 

4.5-5.5Si, 0.15C........ Rezistal 355C.......--- 7.81 | caeeeas ee 
Fe, 35-7Ni, 15-7Cr, 1.4- 

1. 6Si, 0. 6-. 8Mn, 0.5-.7C} Standard Misco........ 7.97 13.50 |1540 
50Fe, 35Ni, 15Cr.. Chromax castings...... 7.81 12.19 1480 
48Fe, 35Ni, 12Cr, 5Si, 0.25 

Sothebeaiansente Neon DuarmnetiBicskee oe ee =: 7.89 nose eae, 12500 
45Fe, 36Ni, 18Cr, 0.5Mn, 

ELC cae ans seocdoseas Sweetaloy 20.......... | POT elie aoe 1495 
97. Be 2Si, 0.4C.. al Silicon steel) ..c.2cve dss) ete se, | See eee 
73-97Fe, 1- 248i, 2-30, 

0.1P, 0.04-. 14S 6 Meehsnite metal 2...) G.---) | ewer 
84. 86Fe, 13.5Si, 1C, 0.4Mn, 

0. 18P, O5SS See Wantiron. cc. oases TiSS.e Naren cere 1315 
84.3Fe, 14. 5Si, 0.85C, 0.35 | 

Mine GF Sac te ses Darron’. oo .cs eee 7.00 15.59 1265 
94.5Fe, 5W, 0.5C......... Tungsten steel... 22... ..}—.4)s8 ee Eee eae eee 
75Fe, 18W, '6Cr, 0.3V, 0.7C| High speed steel.......- ae WAS ogee st Ly ode 
66Fe, 17W, 10Cr, 3.5C, 2.5 | 

IMOieaseasaadncaecee Gristite Ls soa 7.61 15:59) Gikseee: 

Lead 
OO'SPhyO2AStee on anes Lead shot.s< cjc¢2c8 ene Meant" ll) secre re Rarer 
Q4PH GSD. eee ee ort ees Battery: plates ..22.cc.<)| sease fe tee ce 300 
92-4Pb, 6-8Sb..........- Antimonial lead........ 11.0 27.00 245-90 
90Pb, i COPE xia ate eta Magnolias... costed) pace eee Sete sees 270 

bee Rae en ae 1 ee eee rt 10.4 19.5 250 
84. agPb 14.38Sb, 0.61Fe, 

ON aoe sn cee nse a Car box. metals... 2.222} ) Seca. c- frm seehere en Ieee 

82Pb, f59bsSne bos se Type metal 025. .0cs5c)" “aehena ll) fcereeereen Cetra 

75Pb, 198b, ben, 1Cu. White metal........... [pte es oe a 238 
70Pb, 188b, 108n; 2Cu...22} Type-metals.. 005.5020] ee fae - «he centonsse ee pee 
Q2PRASCd art sawed hase Aluminum solder, U.S.P. 

i ER SH eerste sakes tooo wily Pocupee it 

99.93Pb, 0.08Cu... Chemical !ead. of 20285 28.98 
87Pb, 13Sn, 1Cu.. Bead foil: (Calin),/ 142020 (tes ae oI eae eewroercists 
72Pb, 218n, 7Sb Marine: babbitt... ees) Pee see, iL acorns 
GZED toss Aaas. cece terete Solder, plumber’s....... 9.4 25.0 275 
56-60Pb, 10-40Sn, 4.5- 

BOSDS a taaandews aa ere Type metal, common...| ..... | ..--.-.- See 
56h, 268n. 15Sb, 1Cu...2} Type metal; standard. 2|' 0 2... 1|-. pcceh- ee eee 
50Pb, BOSD 5 «ja /eisiceiesa <ielele Solder, half and half....} ..... 24 225 

Mercury 
SOHe  20Bit se cancce see Bismuth‘amalgam.-e-o4)) oe focus ceeeee 90 
70Hg, 30Cu...........---| Dentist’s amalgam..... uae |) sd boter teal ree 

Nickel 
99-99.5Ni(+Co), 1-0.25- 

0.55 ret On re 

55Fe, ites INick ells: oe o.asc ree 8:86. i} aes 1450 
Ni-Cr steel alloy of high Si 

contente-2,. asec cae me Wleomet =.=. eep aah $103: ofr .2ecceth a bee eore 
BONT 20Croiias. cs tce ee. @hromel A oes: occas 814 > dg Re ee OO 
SONI, 20Crick as 522s asi WophebiA’ oe an cunGes.8 8.50 13.00 1345 
SDN 200K oi. ects tao sais Nichrome IV.......... 8.50 13.21 1395 
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i 
Thermal nae 
Composition Name Sp. gr. expansion Seeht ss 
per °C. 
X10-6 
Nickel 

58Ni, 22Cr, 6-7Cu, 4Mo, 

2W, 1Mn, 6-7F 0) | Ilium (Ilium G)...... 8.31 13.50 1300 
Ae 20Cr, 10Fe, 1.75Mn, 

CEAG, ene ate Hirearmon een. eee 8.00 13.99 1330 
73Ni, Re 5Co, 6.5Fe, 2. 5- 

Ti, 0.2Mn...... Kopel 7ea nek see 8.61 10.66 1450-1500 
90Ni, 3Cu, 1.541, 10+ Si. Hastelloy D.......5.%: 7.81 11.59 {1160 
60-70Ni, 25-35Cu, 1-3Fe, 

0.25-2Mn,_ 0. 02-1. 5Si, 

5-386... Scene Monel metal..... .... SA80Ny|eremeee ee 1330 
60Ni, 33Cu, 6.5Fe..... - | Monel metal.......... 8.90 14 1360 
75Ni, 12Fe, 11Cr, 2Mn...| Nichrome wireorribbor| ..... | ........ | ...-. 
61Ni. 23Fe, 16Cr. .. Chrome! C............ 8224 WD AL Oe BAe. 
60-2Ni, 23-6Fe, 10-11Cr, 

2-2. 5W, 1 2-1. 5Mn, 0. oe 

SG Eee Ne) eae Midvale BTG......... ick 7 iad | Ua shes 1450 
60Ni, 28hex12Craeepen “| Sones ORSS tare ihe 8.19 13.70 1350 
60Ni, 25Fe, 15Cr, 0.7C...| Nichrome castings. .... 8.08 AM eo | Ben coat 
60Ni, 24Fe, 16C>, 0.1C...] Nichrome............. 8.17 13.70 1350 
60Ni, 20Fe, 20Mo.. :| Hastelloy a cicbens ceuraigets 8.80 10.71 {1300 
35Ni, 17Fe, 15Cr, i 75Mn, 

Oka san eeneny * Loritereen errr. YA OV RES errant airtel 1300 
ne 2-6Mn, Fer'@t ean Spark plug'wiresn sella aan | tos ee eee 
Ni. Fe, Mot sNS bts || Baseelioy, (ads aadeats HS PGE ted 1350 
60Ni, 30Pt, LOBG S10 Vi. 3-7 ||| Palate ace eer: heiasl|| arene Cen |e 

Magnesium 

93.8Mg. 6Al, 0.2Mn. . Dowmetal E.......... 1.79 0.000027 616 
90.8Mg, 6Al, 0. 2Mn, 3Zn . Dowmetal H.......... 1.83 0.000027 613 
92.6Mg, 6.5Al, 0. 2Mn, 

ONTLTBENS oo eens. Dowmetal J........... 1.80 0.000027 | 618 
98.5Mg, 1.5Mn.......... Dowmetal M.......... 1.76 0.000027 649 
90. BME, 8.5Al, 0.2Mn, 

OLN Sets Aaa ee ee Dowmetal O 1.80 0.000027 610 
88. one 10Al, 0.1Mn, 1Zn.} Dowmetal P. . 1.82 0.000027 596 
90.2Mg, 9A}, 0. 2Mn, 0.64n Dowmetal R. . 1.81 0.000027 604 
98.8Mg, 3Al, 0. 2Mn, 3Zn..| Dowmetal X 1.80 0.000027 | 635 

Palladium 
OZ Rasa Apis yay eee Palladium: alloy; sacar oe ice |b See 1415 
Pd. 1ORHS Sse s sce te ae Palladium alloy | eae sn ie ee eee a ete 
Platinum 
80—-100Pt, 0-20Ir........ Platinum-iridium......|  ,.... ThO-S28 Mh wencce 
SOREAIOIr Sree ee Platinum-iridium...... 21.61 S.8. tls aes 
55Pt, 28Ir, 7Rh, 3Cu, 

elPd Ass ao. ee coe ey Es (natu- 
80-100Pt, 0-20Rh....... Pathan hanes for 

thermocouples.......] ..... 8:3) *° ol eee 
GOPESIORD ot. ccc ate ne ‘Platinam-rhodium’ eer oes eae Ntewsc tts eat ee 
50Pt. 38Ag, 12Cu..... .. Cooper's /pen’metal’ cles | hace een eee 

Silver 

O2:5Ags 7 5CW ss: center Standard'silver........|) «0... 920 
92.5Ag, 5.75Cu, 1.75Cd.. | Standardcadmiumsilver| ..... | ........ | ..... 
O2AT SC se ee Silver-ruped: co. ce steeds. kee 920 
OAS OCU. Sis ceeaete Silver U.S.coins........ 10.3 890 














COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 


Sp. gr. 


Thermal 
expansion 
coefficient 

per °C 


Melti 
point ° “6, 





Composition Name 
Silver 

SOAs; 20Cd Le ceeds ee JOWEY:S= . sceanceeeees 

SOAR, 13Cu, 6.8Zn........ Silver solder, hard...... 

70-5Ag, 20-3Cu, 5-7.5Zn.| Silver solder, medium. . 

66Ag, 23Cu, 10Zn........ Silver solder, French. . 

63Ag, 30Cu, 7.5Zn........ Silver solder, common. 

55Ag, 29Cu, 12Au, 5.5Zn.. ae ee very easy 
MAE oes cescis ene 

70Ag, 25Pd, 5Co.......-. Platinum substitute 
(Gooper's)} occ: ee ee 

TOA. Mb ak ecw aewee Platinum solder. . 

70 Ag, 25Pt, 5Ni......... Platinum substitute 
(Cooper’s)........... 
66.7Ag, 33.3Pt........-.. Platinum silver........ 
40Ag, 40Sn, 14Cu, 6Zn...| Silver solder, Bu. Stands. 
Tantalum 
90.5Ta Pe vesen cos dons Taniteluicrs cs apece sa 
Tin 
78Sn, 9Al, 8Zn, 5Cd...... Aluminum solder, Bu. 
Stands. SN1......... 
70-94Sn, 3.7-15Sb, 1.8-5- 

Cu, 0-9Pb, 0-5Zn...... Brittania metal, German 
90-1Sn, 7-88b, 1.4Cu..... Brittania metal, plate. . 
90Sn, 1 1085p Se ee Brittannsosesene soaks 
90Sn, 75b, 3Cu........... Babbtts cece oocthe onl | 

‘ a 9-11Sb, 0-3Zn, \ 
; PAGE ey eee Brittania metal, cast... .| 
95 008m, 5-10Sb, 1-3Cu, 

0-3Zn, 0-2Bi.......... Brittania metal, English 

898n, 7.3Sb, 3.7Cu....... Babbitt metal.......... 





85-8Sn, 5.6-158b, 1-5Bi, 
0.1-3.7 Cu, 0-1.5Zn....| Brittania metal, spoons. 


82Sa, 12Sb, 6Cu.......... White metal’... <<... 
80Sn, SOSb othe aa deca ee 

75S8n, 12.5Sb, 12.5Cu!.... Antifriction............ 
72Sn, 24Sb, 3OCun.. sone Brittania ee mee 





86Sn, 97m; GALL Cte: Aluminum solder, Bu. 
Stands. SN4......... 
86Sn, 9Zn, 5Al, 0.25P..... Aluminum solder, Bu. 
Stands. SN3......... 


73Sn, 21Zn, 5Pb, 1P, Sn.. .} Aluminum solder, Seifert 
698n, 26Zn, 2. 4Al, 3.4P.__| Aluminum seo Bu. 
Stands. SN2...... 





18 X 10-§ 





820 
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ee ee ee eee 


7 Mel 
eae . expansion ti 
Composition Name Sp. gr. coothcant point °C. 
per °C, | 
me x10 
628n, ee 11Al, 8.3Pb, | 
bt, 1OBb i i, Le. juminum solder, Ster- | 
55Sn, 33Zn, 11Al, 1Cu.. +) Aluminum ueoider; Boy FETS pce eete 
48Sn, 48Zn, 3Cu, 1Pb, 1Sb 9) Baa i xual Sheed fe 
—_ 287m, 3Cu, 0.6Mn, 
re ee ere = ee Aluminum solder, U.S.P. 
ee, em cn | See8eee% 
Ona SD cA | DISCKOR So pa ee 5 i all Marae een Be 
W, 0.5-0.75ThO2......... Tungsten filaments,....[ ..... | -------- 
ahs + 13% Co.......... Carboloy se 14.10 6 
inc 
96Zn, 4Al, .05Mg........ ASTM Alloy XXTII....) 6.7 26.9 380.9 
SAE seed 903 
95Zn, 4Al, 1Cu, .05Mg....| Zamak-5.............. 6.7 2A 380.6 
93Zn, 4Al, 3Cu, .05Mg....| ASTM Alloy XXI..... 6.8 27.7 379.5 
SAE Alloy 902 
Zamak-2 
Gia, BAL: Sees ie ess| ta Se eee 6.2) 23 220 
90Zn, 6Al, 4Cu........... Aluminum solder, Geo- 
physical Lab., - 
Tégie Inst he See Se a OS oo, 
65Zn, 20Al, 15Cu......... —- solder, Wiiat 
My eee ee ee eae terete) ee 
50Zn, 30. Ws eee de Aluminum solder, Wiist} ..... | ........ | 0.0.0. 
75Zn, 20Cd, 5Al.......... Aluminum solder, Bu. 
Sander TN1s ep LS Gh ee ee 
en, vt Diaoe eee ies Solder, readily fusible..| ..... 20 795 
A; sa Pee ee ict Ac eis Wace 21 84D 
ee, ler, nearly HO codleg A-Se oN Melee. Ae ee. 
fetta apres $-10Ni Solder; braxing) Sete. 57 oh  doosey, 1 Oe... 
69Zn, 265n, 5Cu, 3Sb..... Te Pa seco, | aces | oszpec tt ee 
63Zn, 218n, 12Pb, 3.2Cu.. peat kts eo Sees ee en Nee ee I al ee 


50Zn, 4 0.7Sb, 0.2Cu..| Aluminum solder, 
Pig Roesch 





1301 


COMPOSITION AND PHYSICAL PROPERTIES Oi 


ALLOYS 


Supplementary Table 






Composition 


Aluminum 
98.8Al, 1.2Mn 


97.75Al, 1.3Mg, 0.25Cr, 0.7Si 


98. rr 1. OSi, 0.6Mg 
98.15Al, 1.0Si, 0. 6Mg, 0.25Cr 


25Al, 2 


97.2Al, 2.5Cu, 0.3Mg....... 
96.2AL 3.8Mg 


S 


95Al, 4.0Cu, 0.5Mn, 0.5Mg 
93.5Al, 4.0Cu, 0.5Mg, 2.0Ni 
93.4Al, 4.5Cu, 0.6Mn, 1.5Mg 
93.2Al, 1.3Cu, 5.0Si, 0.5Mg 
92.7Al, 7.0Si, 0.3Mg........ 
91.6Al, 1.4Cu, 5.0Si, 0.75Mn, 
0.5Mg, 0.75Ni........... 
SU.OAT OMe =e Se 
89.3Al, 7.5Cu, 1.2Fe, 2.0Zn.. 
87.5Al, 12.5Si, 0.8Ni. . : 
85.4Al, 0.8Cu, 12.0Si, Li ‘0Mg, 
CSNrR Tn cane 3 ae 
m 
66-70Cr, 4-6C, 24-30Fe. . 
wae, 0.06-2.00C, 32.94— 


Coppe Beenie asap iat Sa 


67.0Cu, 31.0Zn, 2.0Al...... 
70.0Cu, 30.0Ni............. 






Thermal 
expansion 
coeff. per °C. pomt 







Melting 
“C 









Ce Aluminum alloy 


a ee 
alloys 214 


Sand-casting Aluminum 
alloy 112 


Aluminum Alloys, 32S... . 
~f Heh carbon ferrochro- 


Low carbon ferrochromium 


Tin-Silicon Bronze... .... 
Silicon Bronze........... 
ee Silicon Bronze 





-| Aluminum Sag Conden- 
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1200-1300 
1255-1350 
1041 
1024 

990 





8.78| 17.9 X 10-8 
8.55] 17.9 X 10-8 


7.70| 17.9 X 10-8 


3.50 20.4 X 10-5 
8.42) 21.1 X 10-8 





COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (CONTINUED) 






Composition 








fron 
98.755-98.355Fe, .90-1.05C, .25-.50Mn, .040P, 


055) Steel, S.A.E. No. 1095...... 
98. 31-97. 61Fe, .25-.35C, .80-1.10Cr, .40- 





-60Mn, .15-.25Mo, .040P, 5050Si= nis a5 ac: Steel, S.A.E. No. X4130....] ....... 
98.16-97.46Fe, .35-.45C, .80-1.10Cr, .60- 
200 Mine O40 Pe O05. ee eee een Steel, S.A.E. No. 5140...... 


98.03-97.13Fe, .12-—.17C, .40-.60Cr, .70-.90Mn, | Natl. eae Steel, 

-15-.25Mo, .40-. 60Ni, 20 BONE eee NE8613 
98.01-97.21Fe, .85-.45C, .60-.90Mn, .80-1.10Cr, 

.15-.25Mo, .040P, (0508 Ses aesticei actors Steel, S.A.E. No. 4140 
97.72-97. 20F e, AS. 53C, 1.60-1.90Mn, .20- N ye Emergency Steel, 
97.72-96. 97Fe, .28-33C, .40-.60Cr, 1.20-]| Natl. ee Steel, 

db Min; --40=/60 Sata termes note cw an NE9630 
97.91-97.21Fe, .45-.55C, .80-1.10Cr, .60- 

-90Mn, .035P, .0408, 0. 15 Vlei 4s CEA Steel, S.A.E. No. 6150...... 
97.51-96.31Fe, os 450, .45-.75Cr, .60-.90Mn, 

1.00-1.50Ni, .040P, 0508 VRIES oe Fen Steel, S.A.E. No. 3140 
97.36-96.16Fe, .35- ABC, -60-.90Cr, .60-.90Mn, 

1.00-1.50Ni, .040P, 0508 A ae anole | aries eee Steel, S.A.E. No. X3140.... 
97.21-96.36Fe, .35-. 45C, -50-.80Mn, .20-.30Mo, 

1.65-2.00Ni, .040P, 0508 RSet as. OA anes Steel, S.A.E. Wo. 4640......] ....... 
96.87-96.07Fe, .95-1. 10, .25-.45 Mn, .20-.35Si, Natl. Panes gency Steel, 

1.30-1.60Cr, 0.35Ni, 0. 08Mo ede. bie NE52100C 
96.76-95.46Fe, .35-. 45C, -60-.90Cr, .50-.80Mn, 

-20-.30Mo, 1.5U-2. OONi, .040P, 0508 are Steel, S.A.E. No. X4340. 
96.57-95.60Fe, .88-.45C, .95-1 OAL, 1.40-1.80Cr, Nitriding Steels N135, Modi- 

.40-.70 Mn, .30-: 45Mo Re etn Me ast eae ee fied 
95.71-94.81Fe, .35-.45C, .60-.90Mn, 3.25- 

3.75Ni, .040P, IOD0S 220 SiS ae eye Se he Steel, S.A.E. No. 2340 
94.94-93.64Fe, 0.17C, 1.25-1.75Cr, .30-.60Mn, 

3.25-3.75Ni, .040P, .0508.................. Steel, S.A.E. No. 3312...... 
94.76-93.86Fe, 10-. 20C, .30-.60Mn, 4.75- 

O:25N1; -040P; 0508 4.) Soha Oe Steel, S.A.E. No. 2515 
93.85-92.18,Fe, .20-.37C, 1.10-1.40Al, 1.00- 

1.30Cr, 40- 70Mn, 20-. 30Mo, 3. 25-3. 75Ni | Nitriding Steels, N125N.... 
81.20-77. ‘00Fe, -50-.70C, 3.00-4.00Cr, .30Mn, 











15:00=18:00 Wi. 95.28... 4 eee Steel, S.A.E. No. 71660.....] ....... 
80.5-65Fe, 4.5-5C, 15-830Mn................. SpiegeleisenSaeen sna eae. 1065-1225 
73.91-68. 49Fe, .08C, 17.00-20.00Cr, .20-.70Mn, 

-75Mo, 8.00-10. OONi, .030P, .0308.......... Steel, S.A.E. No. 30905.....] ....... 
71.11-65.61Fe, 0.08C, 17. 5-20Cr, 1.25Mn, 

S=10Nu 52-881, (03P; 085). eeee ase Enduro {8-8-Bov sn ece || Sease.s 
67.9Fe, .10C, 17Cr, 3. 0Mo, OIE RAAB aaa Stainless|31GSee eee ala atiee 
63.55-39. 5Fe, 0.2-3. 5C, 35245 Views, Pare hids Ferrovanadium............ 1425-1475 
56.75-52.75Fe, 0.25C, 24-26Cr, 19-21Ni...... Stainless!3 10) seeece ny feo cceene 

Magnesium 
98:5 Mg T-5Mn.. 9k Vs ak |e nea. 


93.7Mg, 2.5Al, 0.3Mn, 3.5Cd 
93.1Mg, 6.5Al, 0.2Mn, 0.2Si...... Ae 
91.6Mg, 7Al, 1, 228, 0:2 Mn eee a 
91Mg, 3.5Al, 0.5Mn, 5Sn.............-...-... 


90.8Mg, 8.5Al, 0.5Zn, 0.2Mn 








COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (CONTINUED) 


a a Melting 








Composition Name point °C. 
Magnesium | 
90. 8Mg, GALS Zn. 0:2 Mn oe ye ee ar Aiea Alloys 
265.2 c2gsrscuesos eee 
89°8Mg 0A 02Mn eee ee Bee 2. xt Casting Magnesium Alloys 
1 No: AIM240°. cose, a Ae 
89.4Mg, 10Al, 0.1Mn, 0.5Si................. | Dowmetal K) ..o:... 2 2 eee 
89.3Mg, 10Al, 0.2Mn, 0.581................. | Casting Magnesium Alloys 
No: AM230.'2.: <i.) oe 
88.8Mg, 9Al, 2Zn, 0.2Mn....................| Casting Magnesium Alloys |" 252" 
t- No, AM260.2 4.2). 222 see 
Manganese i 
80-85Mn, 0.3-1.0C, 19.7-14Fe.............. Low carbon ferromanganese.| ....... 
78-82Mn, 6-8C, 16-10Fe................... | Standard ferromanganese. . .|1255 
Molybdenum | 
55-65Mo, 45-35Fe...............-- ..| Ferromolybdenum.........| 1625 
Silicon | 
74-7087, 26-2ENGR A 29.0 eee. 75% Ferrosilicon........... 1175 
Tungsten | 
78-83W, 1.0C, 21-16Fe........ Ferrotungsten............. 1800-1900 
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PROPERTIES OF COMMERCIAL PLASTICS 
Compiled by Laucblin M. Currie—1943 


Trade Names of Plastics 








Trade Names Type Composition No. Made By 
Alvar T.P. Polyvinyl acetal 11 Ss 
Ameroid T.P. Casein 2 A 
Bakelite T.S. Phenol Formaldehyde 7,9 B 
Bakelite Ss Urea Formaldehyde 17 B 
Bakelite T.P. Cellulose acetate 3} B 
Bakelite T.P. Polystyrene 14 B 
Beetle T.S. Urea Formaldehyde 17 Be 
Butacite T.P. Polyvinyl Acetal 11 Du 
Catalin T.S. Phenol Formaldehyde te9 Ca 
Catalin T.S. Melamine Formaldehyde 18 Ca 
Celluloid T.P. Cellulose Nitrate 3. Ce 
Crystalite T.P. Acrylate and Methacrylate Resin 1 Rh 
Durez T.S. Phenol Formaldehyde i Dz 
Durite T.S. Phenol Formaldehyde 16 Dr 
Durite T.S. Phenolic Furfural 10 Dire 
Ethocel T.P. Ethylcellulose 6 D> H 
Ethofoil T.P. Ethylcellulose 6 D 
Fibestos T.P. Cellulose Acetate 3 Mo 
Formica T.S. Phenol Formaldehyde (Lamination) 8 F 

. Formvar T.P. Polyvinyl Formal 11 iS} 
Gelva T.P. Polyvinyl acetate iP} Ss 
Haveg T.S. Phenol Formaldehyde (Lamination) 8 Ha 
Indur T.S. Phenol Formaldehyde 7 R 
Koroseal T.P. Modified Polyvinyl Chloride 13A Gr 
Loalin T.P. Polystyrene 14 Ca 
Lucite T.P. Methyl Methacrylate Resin 1 Du 
Lumarith T.P. Cellulose Acetate 3 Ce 
Lustron T.P. Polystyrene 14 Mo 
Makalot T.S. Phenol Formaldehyde 7 M 
Marblette T.S. Phenol Formaldehyde 9 Ma 
Melmac T.S. Melamine Formaldehyde 18 Be 
Micarta T.S. Phenol Formaldehyde (Lamination) 8 Ww 
Nitron T.P. Cellulose Nitrate 5 Mo 
Nixonoid T.P. Cellulose Nitrate 5 N 
Nixonite T.P. Cellulose Acetate 3 N 
Opalon T.S. Phenol Formaldehyde (cast) 9 Mo 
Parlon T.P. Rubber Derivative 16 H 
Plaskon T.S. Urea Formaldehyde 17 iz 
Plaskon T.S. Melamine Formaldehyde 18 i 
Plastacele T.P. Cellulose Acetate 3 Du 
Plexiglas T.P. Acrylate and Methacrylate Resin 1 Rh 
Plioform T.P. Rubber Derivative 15 Gy 
Pliolite T.P. Rubber Derivative 15 Gy 
Prystal T.S. Phenol Formaldehyde (cast) 9 Ca 
Protectoid T.P. Cellulose Acetate 3 Ce 
Pyralin T.P. Cellulose Nitrate 5 Du 
Resinox T.S. Phenol Formaldehyde 7 Mo 
Saflex Bre Polyvinyl Butyrals 11 Mo 
Saflex F T.P. Polyvinyl Formals 11 Mo 
Saran T.P.  Vinylidene Chloride 19 D 
Styron T.P. Polystyrene 14 D 
Tenite T.P. Cellulose Acetate 53 a 
Tenite II T.P. Cellulose Acetate Butyrate 4 oT 
Textolite T.S. Phenol Formaldehyde 7,8 Ge 
Tornesit T.P. Rubber Derivative 16 H 
Vinylite A T.P. Polyvinyl Acetate 12 Cc 
Vinylite Q T.P. Polyvinyl Chloride 13A C 
Vinylite V T.P. Vinyl chloride-acetate copolymer aN Cc 

1 

Vinylite X T.P. Polyvinyl Butyral 11 (6! 
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PROPERTIES OF COMMERCIAL PLASTICS (Continued) 


Code 
Designation 


A 
B 
Be 


Dz 
Dr 


M 


Ma 


Mo 


Manufacturers of Plastics 





American Plastics Corp. 


Bakelite Corporation 


Producers 
Manufacturer of 
2 
50 Union Square, New York City 
Syl Seale 
30 E. 42 Street, New York City 
17, 18 


Beetle Products Division 
American Cyanamid Company 

30 Rockefeller Plaza, N.Y C. 
Carbide and Carbon Chemicals Corp. 
30 East 42 St., New York City 
Catalin Corporation 

No. 1 Park Ave., New York City 
Celanese Corporation of America 
180 Madison Avenue, New York City 16 
Dow Chemical Company 

Midland, Michigan 

E. I. duPont de Nemours and Co. 
Plastics Department 

10th and Market Street 
Wilmington, Del. 

Durez Plastics and Chemicals, Inc 
North Tonawanda, N, Y. 

Durite Plastics 

5010 Summerdale Ave. 
Philadelphia, Pa. 

Formica Insulation Company 

4671 Spring Grove Avenue 
Cincinnati, Ohio 

General Electric Co., Plastic Dept. 
No. 1 Plastics Ave., Pittsfield, Mass. 
B. F. Goodrich Company 

Akron, Ohio 

Goodyear Tire and Rubber Co., Inc. 
Akron, Ohio 

Haveg Corporation 

East Newark, Delaware 

Hercules Powder Co. 

999 Market Street 

Wilmington, Del. 

Makalot Corporation 

262 Washington Street 

Boston, Mass. 

Marblette Corporation 

37-21 30th Street 

Long Island City, N.Y. 

Monsanto Chemical Co. 

Plastics Division 

Springfield, Mass. 

Nixon Nitration Works 

Nixon, N. J. 

Plaskon Company, Inc. 

2121 Sylvan Ave., Toledo, Ohio 
Reilly Tar and Chem. Corporation 
500 Fifth Ave., New York City 
Rohm and Haas Co., Inc. 

222 W. Washington Square 
Philadelphia, Pa. 

Shawinigan Chemicals, Ltd. 

P. O. Box 6072, Montreal, Canada 
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11. 12; 13, 3A 
Un oe tel ls: 
3,5 

6, 14, 19 

UI Sy ay, a) 


UG) 


do 3 
13A 
15 


3, 6, 16 


3 Onan 


3,5 
17, 18 


11, 12 


PROPERTIES OF COMMERCIAL PLASTICS (Continued) 


Code 


Manufacturers of Plastics (Continued) 





Producers 
Designation Manufacturer of 
s Shawinigan Products Corp. 1D), 12 
300 Fifth Avenue 
New York City 
ih Tennessee Eastman Corp. 3, 4 
Kingsport, Tenn. 
Ww icarta Division 8 
Westinghouse Elect. and Mfg. Co. 
Trafford, Pa, 
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PROPERTIES OF 




















GROUP NUMBER 1 2 
Resin Group and ACRYLATE & CASEIN 
Sub-Group or Filler METHACRYLATE ; 
Type Thermoplastic Thermoplastic 
Typical Crystalite 
Trade Lucite Ameroid 
Names Plexiglas 
1 | Forms Available........... Cael, ig, PUR S; Ls. RS 0a 
Cs—cast forms, F—film, I—impreg- 
nating varnishes, L—laminations, 
Lq—lacquers, P—powder or gran- 
ules, R—rods, S—sheets, T—tubes 
2: | Clanity-sanaaoer tame un socenite hens Transparent......... Translucent......... 
3) ||Color Possibilities ane seeeee arn eer Unlimited. .<. .i-... | Unlimited eases 
4, Odor Reece cere ett eee eae ase, INOHG essere None... een 
PWC mere cach aeonar cud ots carers INGOT Ree pun Reese None. 2cen eee 
6:| Working Properties (geen oc eis. ccscec ccc scence | Deus machined. 
a| Molding Qualities....:5.......2... Good to excellent... ‘COL nieaaee 
b] Compression Molding—Temp. °F. . .| 280-370°F........... 200=225°R) eee 
c| Compression Molding— 1000=7000......-....| 2000=2500. 22ers 
Pressure, Ibs./in.? 
d| Injection Molding—Temp. °F ....... 325-500°F. . Sita) |b whee a 
e| Injection Molding— 10,000-30, 000i2.... | ce 
Pressure, lbs. /in.2 
7 | Compression Ratio— EG HZ25 cers oe Dees ba) soe 
Vol. Dry Powder/Vol. Solid 
8 | Shrinkage Allowance in Molding.......| 0.001-0.006..........].................... 
9 | Tendency to Cold Flow.............. Wery‘slight....% 5; <: ..cllacule ieee See eee 
10 | Machining Qualities................. et to excellent...... Good:..nc). eee 
11 | Other Forming Qualities.............. B, I, E-Special Tech- | Sw-Limited......... . 
B—blowing, E—extrusion, I—injec- nique 
tion, Sh—shearing, Sp—spinning, 
Sw—swaging, T.M.—transfer mold- 
ing 
Physical Properties 
12)-/' Specific! Gravibyae.caceade skewness UNG=0-20) eee aoc. 34 oh 
13 | Specific Volume—in.3/Ibs. - 238-23 Ose ce oon || Oso Ol eee eee 
14 | Refractive Index—"D.. 5H | 4) DP MS oh yee So cdc os ono 
15 | Electrical Properties (See Note 2) 
al DiCyResistivity—o0:Cwohm-cmeae |) 1018). S.5...-2....2.cisc. acca 1 eee 
b] Dielectric Strength—Volts/Mil..... OOmi reer wane i 400=700 
c| Dielectric Constant—60-1000 Cycle. | 3-3. i M 
Dielectric Constant—10® Cycle... . .| 2.7-3.3.. -.....| 6.1-6.8 
d} Power Factor—60-1000 Cycle. ..... (052007. 8c .c.s. |e ae 
Power tactor——LOSi@yclewsnyan niin OL010-0;030e.5.7 0 4. 22 0:0520 sae neem 
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COMMERCIAL PLASTICS (Continued) 



































3 4 5 
CELLULOSE ACETATE 
| Ce Oe CELLULOSE 
SHEET | __- MOLDED BUTYRATE ED 
Thermoplastic | Thermoplastic Thermoplastic Thermoplastic 
ieee EA ety pe 
jumarit ercules . : 
Plastacele Nixonite Tenite IT Mioned 
Protectoid Tenite wae 
i Ld Reet Sh Lee a DAE CO nk Eunos || Ps Os aera ete ee By, La, PR sa 
2 | Transparent Transparent. . ..| Transparent........] Transparent. . 
Su | Unlimited 2225.05. Unlimited. . .| Unlimited..........] Unlimited... 
4 | None to very slight.} None to very ‘slight. None to slight...... Slight camphor. 
5 | None to poy et None to very slight. | None to slight......| Slight camphor. . 
6 ease cttrasoy shard puns cc mead [ttre Mente et ae ee eae oe ab 
al Excellent......... Fair to excellent... .| Fair to excellent... Good 2s, os. 
b} 200-320°F. . .| 180-390°F...........| 260-370°F.......... 135-250°F . 
c} 500-5000.......... O05 000 see tad 500-5000...........] 1500-5000. . 
Ole a Os Rea ard SO0-450° Rie es OLO-420SRae = Ane eee Sh eee foe 
Cl ie Seo eh I 8000-82,000........ 8000-32000 fas seeeee |reae ee eee oe 
tad O SBaaepoRemneten eds Je Pi a Ss arate erro ar | Wyle A: eee tee ling! Be 
8 | 0.002-0.010........ 0.001-0.010......... 0:001-0.010; 2... 4% Ao | ears Ae |e 
9 | Very slight......... Slight eee Very slight.. ..| Very slight........ 
10 | Good to excellent... ce to excellent... .| Good to excellent... Good to excellent. 
10 Ba SwsisDin ses: Bisa as) oy be M. E, I, Sp, Sw, T.M. | All generally excel- 
Ba Racehme eeu, leny 
a9) lo U7 WUT are ale a ae 1 Ye eeepc la tal il Gt URS. eee Be 
1S QU S173 See ee + | 24.3-22.5. > 2S [(20:5=17:30 et. ih. 
Naa Aza 15 US eee ne 1.47-1.49.. 02.02.55 146-V.685.52...//.. 
15 
| LOW ATO rece ende 10=1018 ene tee 10®-1012—50%R.H..| 10-10"... 2.2... 
b] 290-1800.......... 290-900. . 250-900 cmraceeicceoms 300-1500.......... 
¢}/3:5-7-51(60) oes 3.0-6.4 (60)........ 3. os As(G0) een 6. 78. 8)(60)iee eee 
CH ee oats none 3.2-6.2 DGD ee re Aes 6. Wig eae 
dj 0.02-0. e (60). 0.01-0. 06 (G0) ee 0.01-0.06 (60) Benes 0.06- 0. 15;(60) ee 
0.04-0.09.......... 0.00. er reee HONOR oo hatogon @:67-0:105 eee 
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PROPERTIES OF 


















GROUP NUMBER 1 2 
Resin Group and Sub-Group ACRYLATE & 
orien METHACRYLATE CASEIN 
16 | Thermal Properties 
al ‘Burning Ratesc....00 scccaccse ences Slow ceeie carstjenc |) VELy SlOW.enye ene 
b|| Heat Distortion seers eee eee (Oth On codoanbose 149°C :2 ae eee 
c| Softening Pomt: jy. secre eee 66-1232 0 sameeren 94°C) eae eee 
d| Specific Heat—cal./gm. °C......... OLS SSO 40 ee oe. vlc ene 
e| Thermal Conductivity— (G3 U1) at (ak A PAR A aidingaa an .cc 
cal./sechcmsn On -niareeerteee cer 
f} Thermal Expansion.. ..---++| (8-9) X 10-5/°C.....| (4.1-6.8) & 1075/°C 
17 | Mechanical Properties 
al Modulus of Blasticity—105lbs./in.2..| 4-6... ............. 6.125.170. 2. eee 
b| Tensile Strength—lbs./in.2......... 4000- 1G000 oe oke i, polar 000; area 
c| Elongation—%.. NEMS cee wet ene saicite| aD saree ot ee eee 
d} Compression Strength—Ibs. jin. 20, 10, O00: 15:000- ce 2, 000-53,000....... 
e| Hardness—Brinell No............ 18-20. 
2.5 mm. ball, 25 kg. load 
f| Impact Strength, Izod............ OAS Uy Or ere ae eal te A UMinARS CASAS SE 5 oon 
18 | Physical Chemical Properties 
al Effect of Sunlight........°..... .| Very slight Slight fading 
bi Ultra Violet Lights 52 - > ecmereee Transmits most...... Slight fading........ 
19 | Effect of Aging—Room hee: Son ee tee, None...............| Drier—harder....... 
20 | Effect of Water—Hot . Ree i OOlbens ener riers Softens 25-2 eee 
Effectiof Water—Colds-sep mrreeaca ltomraine eevedesics cre. ce: Sy Sloe Betas 
21 | Water Absorption—% O'S=O.5 ue. Re dies 7-14... wee 
24 Hour Immersion—25°C ........ 
22 | General Resistance to 
al Acids—Weak.\........ 5... -sesmaccpett Excellent . .| Good corneas 
b] Acids—Strong.................... Excellent except oxi- | Decomposes 
c} Alkalies—Weak................. 
d ale FORM AS EI A Re i 
e| “Alcoholseteesa -ssee tees es 
f] Ketones... ; not 
gl Hstersaeacnsdens neh 
h| Hydrocarbons—Aromatic....... .. 
i] Hydrocarbons—Aliphatic ... .. Good 
3) (Oils—Minerall.c.33.2 {eck tear 
k} Oils—Animal......- .. eae +|(Exeellent..55.:.2... Good eo tee 
1} Oils—Vegetable .... . . ...... Excellent........... O00... sraupeheentere 


| 
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COMMERCIAL PLASTICS (Continued) 














3 4 5 
CELLULOSE ACETATE 
UE CEE CELLULOSE 
MO NITRATE 
SHEET MOLDED BUTYRATE 
16 
a} 1.5-2.0 (slow).... | 1.5-2.5 (slow). . Mijsteos (Glow) mecun ne on Very high..... ... 
| S0=1002 Chae = 4 | 41-102" Carne 4T-102°C., ieeaee en 43=00:C ae ee 
ce} 60-120°C......... 60-130°C .| 60-127°C. . .| 60-90°C. . : 
d)0:3-0.4 «22.025... .| 0.3-0.45. . 03-040. 0.34-0.38. . Bo 
e| (4.5-8.7) X 1074. ..| (4.0-8.7) x 10-4, (4-8) X 107 eee (3.1-5.5) x 10- ae: 
| (5-16) X 10-5/°C. | (8-16) X 10-8/°C | (11-17) x 10-9/°C. .| (6.516). 10-8/°C. 
17} 
Dl 0=3:5 western O6—4.0 neers . | 0.6-3.5. ill Ded crrernera eee 
b}| 3000-11,000. .. .| 1700-10,000. . .| 2400- 7500. .| 5000-12,000....... 
CWO OO2. oct Manes! OT OUy i 13-82 460) OMAR e . 
d| 4000-30,000 5000-27, 000. .. | 7200-22 500 20,000-30,000.. .. 
e| 6-11 (10 kg.) 1.5-15 (10 kg.).. .| 6-12 a S-11 (10\ke)) 
felo=4- 0 ce ere O:3=4.6-5 sarees eget |,OtO=1cb) we. sets 210-8: 05 ee ee 
18 
al Very slight..... .. Vieryeslicht sees Slight, varies. : denen becomes 
rittle 
b| Slight yellowing ...| Slight yellowing. . | Slight. .... ..... plow, becomes 
rittle 
19 | Slight shrinkage... .| Slight shrinkage... .| Slight. ........ Hardens slightly. 
20 | Softens and swells. | Softens and swells...|. . . . ya poOltensAe. wn hay 
Swells anes Swells slightly. ... , Se olightasee. a 
ei eooe se ALO a 7t ie oe 0.8-2.1 a |,0.6=2:6Neeee 2 
22 
a|MNareeeneeeren 2h) Lairira. chime epee tl Male & eye eee & .| Fair to good....... 
b] Decomposes.... ..| Decomposes ..... .| Decomposes...... Attacked by oxid- 
: izing acids 
Ci air error cn mW aires ate Reta dene | Haircare oe See .| Fair to good....... 
d| Decomposes ..... | Decomposes. ..... Decomposes Decomposes.. .... 
eloolublesseees) s.4 hookuble... as. 3 ‘oor... . .| Soluble... .. 
f 
g 
h 
i 
J 
k 
1 
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PROPERTIES OF 


GROUP NUMBER 6 





























Resin Group and ETHYL 
Sub-Group or Filler CELLULOSE 
Wood Flour Filled 
Type Thermoplastic Thermosetting 
Ditzler 
Typical Ethocel Molded and 
Trade Ethofoil 
Names Lumarith Cast 
Nixon, Hercules 
1 | Forms Available............. Bq: Pak, Osteen 2h Rs Soe 
Cs—cast forms, F—film, I—impreg- 
nating varnishes, L—laminations, 
Lq—lacquers, P—powder or gran- 
ules, R—rods, Dates T—tubes 
DB,  Clarityercr cect; iia abe ceeplaeis- Transparent. . {| -Opsquels aero 
3 | Color Possibilities .. ...... .... ..| Unlimited... Limited proaches 
CWIKOl trove een toto Se abe ace olan comnaee None to noticeable None to 
aldehydic 
Ol Pastels: eeepetctise sa cee ors ce evecencie None to noticeable | None 
aldehydic 
6 | Working Properties.......... 
al Molding Qualities............-.... Good to excellent....] Excellent..........- 
b] Compression Molding—Temp. °F. ..} 320-380°F.......... 280-360°R. >a. eae 
c| Compression Molding— 1000-5000 2000-45007. ........- 
Pressure, Ibs./in.2..............-- 
d| Injection Molding—Temp. °F...... 350-460°F. .. ves. 275-375°R eee 
e| Injection Molding— 3000-30,009......... 2000-10,000...... .. 
Pressure, lbs. /in.? : 
7 | Compression Ratio— DEO c.2.. sane 18-5.) eae 
Vol. Dry Powder/Vol. Solid 
8 | Shrinkage Allowance in Molding...... 0.001-0.008 . . | 0.005-0.010.. =... 5.) - 
9 | Tendency to Cold Flow.............. Blight’. sas tae. None>. .... sectaseeue 
10 | Machining Qualities........... Bert | GOOU) 2 attr aaa eh oe Good, to fain. 2.2.5. < 
11 | Other Forming Qualities Baal i Speowsr sie s|| Co oe see eee 
B—blowing, E—extrusion, I—injec- 
tion, Sh—shearing, Sp—spinning, 
or ee T.M.—transfer mold- 
Physical Properties 
120i SpeciiiciGravitysen-eemmet ete ere 05 A2Q5 error re 1.25A.B2-02 cores ore 
13 | Specific Volume—in.3/Ibs. . Wee Ocde aur « sa caaee 22.218: 2 hee 
14 | Refractive Index—"D............... DBT imteystsicis tae crac a ostesi| ooo SRE eee 
15 | Electrical Properties(See Note 2) 
al D.C. Resistivity—30°C, ohm-cm....|10¥-101............ 01= 1012. eee 
b| Dielectric Strength—Volts/Mil. ....| 400-1700............ 275-500... s-eeeeeee 
c| Dielectric Constant—60-1000 Cycle. 2.5-4.0 (1000)....... 4-15... icc cee eee 
Dielectric Constant—10® Cycle. .... POO :Baiaeeeciac aces 48. Eee 
d| Power Factor—60-1000 Cycle...... 0.005-0.038 (1000)...] 0.04-0.80..... ..... 
Power Factor—108 Cycle........... 0.007-0.08.......... 0.085-0.10.- 2 eae 
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7 | 8 
PHENOL-FORMALDEHYDE COMPOUNDS 
MOLDED LAMINATED i 
Mineral Filled a Paper Base Fabric Base 
= Thermosetting Thermosetting Thermosetting 





Laminated Products—Bakelite, Durez, Durite, Micarta, Catalin, Haveg, Indur, Makalot, 
Resinox, Textolite, Formica 
Products—Bakelite, Catalin, Gemstone, Marblette, Opalon, Prystal 





we bo 


on 





one 





PERG 0; De et olan LEA tom Nar oro Seize Peele! hy (SPeel Be et ae FES ince y air, Joie 
Opaque=—...c ascaes Opaques at Opaquetias--o4 eee Opaque. . 

Limited... a. 04.54... Limited s> neem. Limited. . slalatmgted\ joc ast. 2 
Slight—Some Characteristically Phenolic—Most Phenolic When Hot 

AN‘ ONE fave. INOD6 cdc oomph INOnes ctacrack cs kton Noner scacyrccbe 
Poor toexcelientt. || Poor tO 200d arpa weblion cerciciess tee, Sikes ke Carre koe 
270-850" Bo ware .-< 2t0sd00°R wae at 275- 300 Hers tere ae 21D-8B0°E. wc. « ha 
2000-6000 .........} 2000-8000..........] 1000-8000.......... 1000-3000......... 


0.001-0.007 
None. . 

Poor to good 
aN 


1.59-2.09 
TPES apo abe 








PRIM Siena ame eh 


1.36-1.47 
POS os ontacse 


LOS 10 eee eats 
150400 ewer iaee 
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1.30-1.40 
PUNO cncodo sto 








1,30-1.40 
Z1e3= 19.3.0). ese 


10-102 


nip150;-60 02a p eee 


0.02-0.08.... 





PROPERTIES OF 


























GROUP NUMBER 6 
Resin Group and Sub-Group ETHYL 
or Filler CELLULOSE 
Wood Flour Filled 
16 | Thermal Properties 
al Burning Rates cee eee ae: Z0=Ostie meee ec CLY:.lOw, gin 
b| Heat Distortion.... . 40-93. Cyne . | 115-140°C. . 
ollie Softening Pointy... amen eee 932135; C ane eran None....... co 
d| Specific Heat—cal./gm. °C....... pO25=0:46ie5 .:. sn 0.35-0.40....... oe 
e| Thermal Conductivity— (8.8-6.3) < 10-4... .| (4-12) & 10-4... 
call /see.icm: Ca nec etanenmaeceee 
f| Thermal Expansion.......... ..... (10-14) X 10-5/°C . | (3.0-7.5) x LOS Cee 
17 | Mechanical Properties 
al Modulus of Elasticity—10° lbs./in.2..] 1.7-5.0............ 8-15.. 
b| Tensile Strength—tlbs./in.2....... Aue 12\000Kee eee 4000-11 000. 
c| Elongation—% . “ol Rees UN heen By f3 4 
d| Compression Strength—lbs. eS ine 10, B00! 2000055 0. i, 000-36, 000 
e| Hardness—Brinell No. 501d oa DO Ot OCR OME ee eee 0-45 
2.5 mm. ball, 25 kg. load 
f] Impact Strength, itz OCagpaeee 6-6.5 O51 5= 0:45 5 en 
18 | Physical Chemical Properties 
al Bffectiof Sunlight {l)Q2.20e., lighten suse: 
b] — Ultra Violet Light . ee Slight ... 
19 | Effect of Aging—Room ‘app None to slight... San None F F 
20 | Effect of Water—Hot. . OBC eaves ots a 
Effect of Water—Cold. . None vec 7 
21 | Water Absorption—% 0.7-2.0 .| 0.2-0.75. 
24 Hour Immersion—25°C. ... .. 
22 | General Resistance to 
al Acids—Weak... ... Fair to good. ........ Goody. na. epee 
b} Acids—Strong. . nse aay Poor": >... je De 
c}| Alkalies—Weak... .... .... (Goode. ae ——_—_—_______—_ 
d|  Alkalies—Strong Decomposed ... .... 
e| Alcohols: 22 35 <- Good at) eee 
f] Ketones..... 5 Excellent. . ..... 
g|martisteratte yer eer ent ; Excellent eee 
h| Hydrocarbons—Aromatic ... . . . .| Excellent ... 
i Eee sere BPxcellent eee 
j} Oils—Mineral.. er Excellent . .. 
kj) Oils—Animal 2) 5 sence eee Excellent . ieee 
1} Oils—Vegetable... ........... Excellent... . .. .. 











ee 
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COMMERCIAL PLASTICS (Continued) 
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PHENOL-FORMALDEHYDE COMPOUNDS 









































MOLDED LAMINATED 
Mineral Filled ates d Paper Base Fabric Base 
16 | 
QING Ans esdoneccce. Approximately Nil..| Very low..... ..... Very lows.... . .- 
| 215-160°C Uae oo L15=160:C he eso een = 160°Cree : > 160: Caneeenee - 
ciJNonel =... cones Noneseen nae: HUN ONE ie etree None See ate Se 
d|\0:25-0:30.5.- meee. O:30-Osonmen erat 0.3-0.4. B04 O:3=0 4 epee en 
e| (8-20) X 10-4...... (GEN) OK DROS oe a (5-8) X 10- ieee (5-8) X 10-4.,.. 
{| (1.5-4.0) X 108/°C,] (1-6) X 10-8/°C.....| (1.7-2.5) X 10-5/°C| (1.7-8) X 1035/°C., 
17 
RO=46 ory teeRemee fa Oat et ras ey 430) petetsicten : 
b red 10,000... B= | BO00-8000 we € 7000-18,000 ... . . 
ec of Os 0 act fed pear ists coat isians clan Re 
d 10 000- 36, 000. . chee 3 20, ar 000.... on 000-40, 000. . 
Gaelic mc citar | (O24 nck. eam ore 24-40. cee nockees 
FINO I-50 cree OK BS Bones be sone 031.000 eee 
18 
a Light Shades May Discolor and 
b Surface Resistance Be Reduced 
TON SNone @ 2st ser | None............Mechanical and Electrical properties improved 
20 Insulation Value Reduced — 
~—Insulation Value eV pM ba, = rior GUE 
21) )\10:01-0:3 erties sd: Ue Ritecsraucdde 0:3=9:0) eee eeeents 03-90 neste. 
22 
ial Good Sears ee4 0 4. Good tesen eee Good 2 .ahiemreeionk: Good prcperttn Tin ae 
b] composed by Oxidizing Acids—Reducing and Organic Acids No Effeet--——————__ 5 
e|———Little to Marked Effect—Depending on Alkali — 
d| Decomposed....... Decomposed........ Decomposed........ Decomposed...... . 
@liGaod aeniecatemen eae Good i satc etalk Goodyear es Good. aesnel ka: 
f] Excellent......... Excellent.......... Excellent.... ..... Excellent........ é 
g| Excellent.......... Excellent)... 0....- Excellent........ -| Bxcellent..<...).. 
hj Excellent.......... ixcellentiemee seer Excellent.......... Excellent......... 
i] Excellent.......... Excellent... +... Excellent..........| Excellent 
jj Excellent.......... Excellent as aa e 4 Excellent Excellent. . 
k] Excellent.........- Excellent......... Excellent... .| Excellent 
1) Excellent.......... Excellent.......... Excellent .| Excellent 
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GROUP NUMBER 9 10 
PHENOL- 
Resin Group and Sub-Group Ne a hee PHENOLIC 
or Filler (Contd.) FURFURAL 
Bees SLY) eens FILLED 
CAST UNFILLED 
Type Thermosetting Thermosetting 
Typical 
Trade See 7 & 8 Durite 
Names 
1 | Forms Available ............ OSS React Sts ete oe Cs) 0, ga Poss) ee 
Cs—cast forms, F—film, I—impreg- 
nating varnishes, L—laminations, 
Lq—lacquers, P—powder or granules, 
R—tods, S—sheets, T—tubes 
2 | Clarity eeoCe ata. dear eres aeons Transparent......... Opaque 
8: | Color Pogsibilitiesix. -./. tac 00+ ans. Unlimited........... Limited 
4: }-Od ores er ian oem ene. Most phenolic when ]..............-..0.. 
hot 
Bil Taste seek eee eae nile cee ec None ss 2) 05 ees Atl ecco eee eee 
6 | Working Properties.......... 
al ‘Molding Qualities! 7... s ony... Not moldable Fair to excellent... .. 
b| Compression Molding—Temp. °F. ade 300-400°F. ee 
c| Compression Molding—- ~~ is........... 500-10,000 ......... 
Pressure, lbs./in.? 
d| Injection Molding—Temp. °F...... To} 250-875 F seer 
e| Injection Molding— -|'800=30;000 S722... 
Pressure, lbs./in.? | 
7 | Compression Ratio— 2.5-15.0 iccccoe eee 
Vol. Dry Powder/Vol. Solid 
8 | Shrinkage Allowance in Molding......].................... 0.002-0.006......... 
9 | Tendency to Cold Flow.............. None iiaek) ae eee Ones 5, ANTI, Bae 
10 | Machining Qualities................. Fair to excellent... .. Fair to good......... 
11 | Other Forming Qualities............. May be softened and| E, T.M............. 
B—blowing, E—extrusion, I—injec-] bent into simple 
tion, Sh—shearing, Sp—spinning,| shapes 
Sw—swaging, T.M.—transfer mold- 
ing 
Physical Properties 
12°) Specifie'Gravity {05.0.5 ee see ee os WL20=1:705 U0! 0a) 43) 1.8=2:0 eee 
13 | Specific Volume—in.3/Ibs.............| 23.0-16.3...........] 21.8-13.9........... 
14 | Refractive Index—"D............... VB-1.7 3 US RS filter R Be 
15 | Electrical Properties (See Note 2) 
al D.C. Resistivity—30°C. ohm-cm....| 10®-104............. 109-102: see oe 
b] Dielectric Strength—Volts/Mil..... 76-450. cette c:cro;o0c = il 200-6002 eee 
c| Dielectric Constant—60-1000 Cycle.| 5-31................] 4-20 (1000)......... 
Dielectric Constant—106 Cycle. .... ATHV4 3 enon BH18 cae ses enreeeee 
d| Power Factor—60-1000 Cycle. ..... 0:01-0:50 442k 0:04-0.15 .. coe ee 
Power Factor—10® Cycle...........| 0.01-0.13........... 0:035-0/10/2 5 cee 
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VINYL RESINS 

















POLYVINYL POLYVINYL COPOLYVINYL 
ACETALS UNFILLED ACETATE CHLORIDE-ACETATE 
Thermoplastic Thermoplastic Thermoplastic 
— | 
Alvar ) 
z Gelva s| 
Formvar ae Vinylite V 
See Note 1. Vinylite A “ 











er ia PS ee |, La, P Pde 2 TEE la 2, BS 





| 
Transparent to opaque....| Transparent............_. Transparent to opaque... . 
Tulimited 3-4 eh: 8 Unlimited? 35 2) 652. tn Valinuted aacnnstt - th : 





COLO 


MOO se eecre nos aise es | 00-1200 cee e ee oe 400-500, 46’ thick........ 

etter pd cee 8-3. BBO vicina ste as ae 

D2 rors seta cteree le fo tee ieee ian oo aa BOB A sen nao 25 2 eee 

Bele ar2ejeiew ue oe OOD rete eel tects ees os] 0:00.04 (60) 22 eee 
0.01-0.02 





1. Of the acetals, polymerized vinyl butyral is plasticized and sheeted for use in safety 
glass lamination. Typical trade-names: Saflex, Butacite, Vinylite X. 
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GROUP NUMBER 9 10 
FORMALDEAYD 
COMPOUNDS | PHENOLIC 
Resin Group and FURFURAL 
Sub-Group or Filler (Contd.) FILLED 
CAST 
UNFILLED 
Thermal Properties 
Burning Rate eee eee eee Very low sasse2 + 2'|) Very low... acces 
Heats Distortionte- cme meer nn oeer BO-DOR CHA ccc. 132-1462 O ee eee 
Softening Point ts sares eee er ell ae eee eee nes. Chars 204-290°C. . 
Specific Heat—cal./gm.°C......... O30 Naiek eieares ux: 4 sce 
Thermal Conductivity— (B=5) pal mates eae (3. 5-20) <10- 4 ee 
eal: /seerems (Ore eee eer 
Thermal Expansion............... (4-15) X1075/°C..... (2-4.5) X1075/°C..... 
Mechanical Properties 
Modulus of Elasticity—105 Ibs./in.2, | 1.8-15.............. 145. eee 
Tensile Strength—lbs./in.2......... 3000-12,000......... 5000-11,000......... 
Mlongation=—% oy ese i018: s:jore.5 1 10 fofera| (Sepetaee eles fo = = or 2% ore ale'| te date tele ste eee rae 
Compression Strength—lbs./in.2..... 13,000-33,600...... 24,000-36,000....... 
Hardness—Brinell No............. 5a .| 30-46 (50 kg.)....... 
2.5 mm. ball, 25 kg. load 
Impact Strength, Ta0di eee eee OBB Us sce ccz.os1. || 0:3-4:6 coca 
Physical Chemical Properties ; 
Effect of Sunlight....>.......0--.-- Color may fade...... Light shades discolor. 
UltrarViolet Doights socs-.-< sree ele see sea sh. o.oo Ju de ee ee 
Effect of Aging—Room temp......... Hardens slightly. ....| Hardens slightly... .. 
Effect of Water—Hot................ Insulation value reduced 
Effect of Water—Cold.... .......... 
Water Absorption—% O00 Gee serene 0121.4... sone ee 
24 Hour Immersion—25°C......... 
General Resistance to 
Aeids—Weak.2i8eth o.0 ote Col | Good... ...d- eee 
Neids—Strong se fhe see ee nee ee Decomposed by cna acids 
“AVcaies—Weales io'cs/0. cance ee Geet eee hin > ales |) AOOU Es var leva aan 
Alkalies—Strong.................. Decomposed........ . Desomposed PP Aes 
Alcoholayss:-tepninyaece see eee rood tthe = Neiererate 000. eee 
Ketones iancae-siastise- sce eee Exeellent........... Excellent. .....-+2.- 
Histers ite ga ciee mesa cance oes Wxeellent? 2. coc. 2 Excellent.......-... 
Hydrocarbons—Aromatic See Excellent........... Excellent..........- 
Hydrocarbons—Aliphatic.......... Excellent. ........... Excellent...........- 
Oils—Mineral... .........-...55. Exeellent........... Excellent ...........- 
Oils—Animal............ AA Pxcellent,........-... Exeellent............ 
Oils—Vegetable................-.. Exeellent>....: .... Excellent.......:... 
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ll 12 13 
VINYL RESINS 
POLYVINYL POLYVINYL COPOLYVINYL 
ACETALS UNFILLED ACETATE CHLORIDE-ACETATE 
16 
Aplows owen. aesea ese sais BISIOW UE AAirarirs, occas Sour Nil. ose Ee 
47100 Creature. 1:2 ee 40550°O.. Naa cock es 60-692): Weer. eee 
c| 47-200°C........-.. .. ..:| 65-175°C 60=65° Cae ee 
dipAbout 0:30... pete once (Ubi hats Oe eiae enn O.284 ncaa eee tae 
| (84-44) X10 SeOOKL Ona teeter eerie (Std 41) 10 eee 
i (7.8-22.3)XK108/°C:.. 5. S610 o/s Cseeoue cae CHOU OO ee ne a8) 
1 
SS OS ON. rer Betecciy cen hcumbiicnee Mathai reenien i DRS Ete: et besides Poteet See |. 
by 2000=12:000.. (2.285 5... 1500-5000... S000=10;0005 fen on. 
ONO a agape ats /or ects A ccadtusianmecy she hides ces saterenc (2) 2) Serena erate ya 
7 |\5.58 cmb AS ROe So 0 0 FARCE eine SHEL Ec Aaa pein Bade. tae nant 06-2 
(Na Bogh ce EROS 0 TERE ee Cee eee 12=25 a. Cee ree oe 
ba C)E eS Re re ear Aen eee 8 1 A Ae LE BORE er aes pire ee 
18 
CUPSITT) ean oe: 0 Oc aac None ssaen aca scsa nee Darkens on prolonged ex- 
: posure 
DL OhHEnt un ewasck scents Slight joyce Gocee bead Darkens on prolonged ex- 
posure 
TOM Slight*-eersasis ssc -.- uN ONO Bye bce cc ne ane ..| None to slight.......... : 
DOM Gea acces ia Bes oaeeen Softens and whitens... . .| Softens.................. 
Butyrals absorb 18%...... Softens and whitens.... . OD Gr gear tk 
281 0:6-5.0 Bekescises oceitess¢ DR at as aaeiss ais ots O.G5—O515 hoe ares totes oh. e 
22 
al Athacked cee ss ats: GoGdb eee en eee 7], excelente. seem § an, 
bl Attacked to45. 4.2.20: BPOOB as gectiyek « oeieten fae | Xcellent oe cerca os 
c} Excellent.....2. ...... = [\Good x. a4. 45, ose aera = uxcellent eae seers te: 
Good Perera cr teense Poor. . pi excelente creer aes es: 
e| Fair to soluble. Soluble jy ieee eee nee Pixcellentenccccerammrs- tas 
fiSwellssa-ce serch beer tk Soluble . .| Poor—dissolves......... . 
piiowells..,c005.0sic«. Solubles. 25ers .| Poor—dissolves- .2.5...:... 
hh Dwellstee soem see ere ois sc Solublee92) soso, oc >| LOOl—swella ware mtr ce bin 
i) Depends: a, Sock os tas 3: Excelente soccer cues Mixcellent Seomec micas sc. 
J] Excellent eens 'g.e 25 ccs: Pxcellente jt ba ee Wxcellentevn asssciees one 
Kiixcellentseces teapot sa Excellent) nee qo-ssn | Bixcellenten: “nets eneneee 
Tl} Exxcellentr; wip, os oes ces Excellentin (> fos... hea Hixeellentocets, meee: tie. 
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GROUP NUMBER | 13A 4 
POLYVINYL POLYSTYRENE 
Resin Group and Sub-Group CHLORIDE 
or Filler (& COPOLYMER) 
/ PLASTICIZED 
| 
Type Thermoplastic | Thermoplastic 
| | 
| 
| : ) Bakelite 
Typical } Koroseal 
Trade | Vinylite prea 
Names (Copolymer) Siyron 
} 
1 | Forms Available............. | Cs, F, I, L, La, P, R,| F, I, L, 1a, P, B,8,T 
Cs—cast forms, F—film, I—impreg-| §, T 
nating varnishes, L—laminations, 
Laq—lacquers, P—powder or granules, 
R—rods, S—sheets, T—tubes 
2 | Clarity Pr _.| Transparent—opaque | Transparent.....____ 
3 | Color Possibilities... . ... - ..| Unlimited.. _..... | Unlimited......__.. 
4 (1 Sen rape eh pena erat Rak pal Varies: 6.5 2. .- ©“) Nonete 2s eee 
5 | Paste. eee ee im Vanes... =. - J None::...;,-20e eee 
6 | Working Properties. Son AS Se é 
a Molding Qualities Sa: .<..<2=- Pair to good... Excellent. 7. ek ee 
b| Compression Molding—Temp. °F. | 250-350°C. ..- 240-375°E 2 ee 
c| Compression Molding— 500-1000....... 1000-10,000......... 
Pressure, Ibs./in.? 
d} Injection Molding—Temp. °F.. ... | 250-350°F .. . .| 300-500°F..... . =... 
e| Injection Molding— 18,000-30,000 ... ..| 10,000-40,000....... 
Pressure, lbs./in.2 
7 Son Ratio 4 ee eae ee 22S: Eee 
Vol. Dry Powder/Vol. Solid 
8 | Shrinkage Allowance in Molding._.... 0.016-0.10. 0.002-0.008......... 
9 | Tendency to Cold Flow.............. Slight. . Very slight........_- 
10 | Machining Qualities................. Fair to good eee 5 Fair to good......._. 
11 | Other Forming Qualities............. E, I B, E, I, T.M. 
B—blowing, E—extrusion, I—injec-| Calendering......... Compression molding. 
tion, Sh—shearing, Sp—spinning, 
Sw—swaging, T.M.—transfer mold- 
ing 
Physical Properties 
12) | Specifié Gravity 2.00 4... 22.2321, IG Aina aan 1.054-1.0700 50-20 .. 
13 | Specific Volume—in.3/Ibs............. 23.0-16.3. | 263-25. ee 
14 | Refractive Index—™D.............. Wie ee £.592—-4 590 = ee 
15 | Electrical Properties (See Note 2) 
al D.C. Resistivity—30°C, ohm-cm....| 5 X 10!2-10!6 (25°C.).| 107-109. .....20. |. 
b| Dielectric Strength—Volts/Mil.. ... B00= 2000 esses See Note 2 
e| Dielectric Constant—60-1000 Cycle.| 6.5-12 (60).......... 25-2. ease 
Dielectric Constant—10 Cycle. .... Dee oo, 80 ee ee 2:5-2.7 ss, 2c eee 
d| Power Factor—60-1000 Cycle...... 0.055-0.136 (60). . 0.00006-0.0008...... 
Power Factor—10® Cycle........... LOO Reeds ccc occ. 0.0001-0.0008....... 





. In general for all plastics, dielectric strength is a function of the thickness. For poly- 
spa in particular: Instantaneous Dielectric Strength—0.005 in. thick = 3500v/mil; 


0.015 in. thick = 2200 v/mil; 0.125 in. thick = 


concerning thicknesses tested is not available for other plastics. 
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500-700 v/mil. Complete information 
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15 | 16 17 
RUBBER COMPOUNDS 
a FORMALDEHYDE 
MODIFIED ISOM- M: i 
ERIZED RUBBER CHLORINATED 
Thermoplastic Thermoplastic Thermosetting 
. . Bakelite 
Plioform Tornesit 
ae Beetle 
Pliolite Parlon Plaka 
11a] Hoa Sh lapels 2 Satu (PRT DEEN che ans Tepe ences en 
2 | Transparent.............. Transhicentes sae ee ranslucent.. t.-.. ke. 
a umlimited. cen... 5s. Pastel serra nt bt ot Pat ti Unlimited pastels..... 2... 
A VINORB Se: or ae scl gn 2 Slight oo evine eee ee INONG eset a tere 
DAINONGt te... cee st Blight arene tects tr ae IN OVC ya ee ee a ee 
6 
GOOG ys oa here rok or Haire eee ee ee eee PGXCellen tire eee ioe eee. 
i 200-002. cee ero | ASUS eOr hes tee ee OR0ESS Ochs amen ES 
Cf 1200-4000. cere 2s. ss 2G00-GG00s42 2 eee 1500-6000........ 
| RE ee Seer: 5, ae BLO Eee Ot Oe be el aa Anal tees AN og Ai: emer de oe ae 
Cl b= TS SE 2 See ed 3;000- 10/000! See oe paaees|( eee eee ere net ee 
7 
8 
9 
10 
ll 
NOB ROG fe eccenn a cee Reh ct. 1 ened Celt SS Se ek me eee 1 WS Ee eget Rb, Seem he 
1a foi We aa tay Bae el 1 Pada stel, OA belo iAen ney aga ISIS Gee cee ee 
94-bit 1.56 sore irneeco 1 WS eee ee nee ae oe 
URE Son oe a a recat cin aren Beane Ae semen: ev termes Ly eres sah em a ee 
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CLAS ( GO) teat oic seal Sees eee Oe ee 6.6-9.5 (60)............ 
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GROUP NUMBER 13A 14 
cmos |, SDE 
Resin Group an 2 
Sub-Group or Filler (& COPOLYMER) | POLYSTYRENE 
PLASTICIZED 
Thermal Properties 
Burning Rate-sacsece eens Depends on plasticizer} Slow.........-..-.. 
HeatDisturtions 7.22 aces (HESCIRO. eee 12-88°C 23505 Seeeee 
Softening). Point: a+ <a se sere eee Cate ete eee ee ics 88D iC ee eee 
Specific Heat—cal./gm.°C..........} 0.80-0.51 .......... 0.31-0:33..,56- oe 
Thermal Conductivity— (3.9-4.0) X10-4...... (1.9532) 10 45a ee 
cal. /secstme OS" cremeseecisoee 
Thermal Expansion. . .. 2... | (7-25) X1075/°C (6=8)X105/°C.. 2.2. 
Mechanical Properties" 
Modulus of Serkan LS CNS lean ee 1.7-6 
Tensile Strength—lbs./in.. ....| 850-9000 yee 000. . 
Elongation—%.....--..--..-.--.. Up SCOR ES ees 1.5- 
Compression Strength—Ibs., in?) Jaca tenentactiak Siete cs i 10000", 000 22 
Hardness—Brinell No............. (ons 28 Se oa eae 
2.5 mm. hell, 25 kg. load 
Impact Strength, Izod........... .| Does not shatter... .. 0.2-0.5:..4 5 eee 
Physical Chemical Properties 
Effect of Sunlight..............-. None to slight fading.| Slight yellowing... ... 
Ultra Violet Light c= 52 cere eters eiaare niet wis. « = 2c. Se neers eee 
Effect of Aging—Room temp... .....| None... ........... None.taeet eee 
Effect of Water—Hot......... ......| Slight Nene to.60°C..-. 52.5 
Effect of Water—Cold............... IN OD Seton c.5.<.5:<-6.:s ODE 2b ves ae ae 
Water Absorption—% OSIEO Greene.) «6.05.3 0:00=0.06455. cee 
24 Hour Immersion—25°C 
General Resistance to 
Reds Weak iocckssosscge one seer Hixeellent. . 4... <5 Exeellent........... 
Acids—Strong........-...5-2-+-5 Good to excellent....| Good............-. 
Alkalies—W eal cence: cm cciseseieee Excellent.......... Exxcellente|- spare 
Good to excellent.. .| Excellent .......... 
Wiariest..\-.,: .: . | Eaxcellent S922 eee 
Soluble Swells..ccscaanteere 
. | Soluble Soluble...” s-neceeeee 
Ar é ; eo ih aaa Solubles... 2. ce eeaeee 
Hydrocarbons—Aliphatie .| Varies. . ...| Fair to good : 
Oils—Mimeral.................-- Varies. .| Poor to excellent. .... 
Oils—Animal. 57 chihre os: 2.5) sce Meets Maties Srasp ec. = 25 <i: Poor to excellent... . 
Oils—Vegetable................-.. Warledtr a... < sce Poor to excellent... .. 





COMMERCIAL PLASTICS (Continued) 
eee 




















15 16 17 
RUBBER COMPOUNDS 
MODIFIED FORMALDEHYD 
4 AVE E 
ISOMERIZED RUBBER | CHLORINATED 
16 
BLOW MMI... cee ce nt ae NT eek ee ees ae we: Very lows Sones eee 
1s) OBO ee wopicadoacmneos (LD Op tainig neers 127=138°C See eo A 
GiiorlOo Ob: eter ee ee CSIC. 5 Mmmomooncicees None 37th ee ld 
itera cee tre re 03750143 eee eee UE erage weet inners seutiok ace 
€)/(2:6-2'9) X10 4 SOC TORE pera eee ee LKQ EES 5 Ware eens 
“a (7=8) <1 058/ Cine (12-13) X1059/° Co (225 =310)><1070/ °C ee 
Cal A Ao aie riety ch pea ear Nee 1=6tt ees eee er eee 12-16... Fee 
DPA SOO oi ck acres. ual er cosuon Basis 2700-5000................] 5500= 13, 000... SRE oes ee 
CHOOISR ir. tomtee  toe. OH. Qe wpe tome on eeien nee < 1k See ee ae nee 
CS OUU RL O00 Comers ccna clnce sce eet bak Rae conee a, OOO=S5:000 Fate tee, 
e| 85-90 (Shore)............. 70-80)(Shore)) 0. e eee 48-54 (10 mm. 500 kg. te 
‘ fo. O-C lec eneeiee ne es ay ec AP ete eae eee 0:14-0:30 ae eee 
8 
Slight craze: acess. ..- a... (Darkenis sar. wicrees Sasa None Ses Bes ss 
19 |None....................| Slight embrittlement... |_| Hardens slightly 11111 
20)||\Soltens*eip= eam |... 38 NLCSy weer oye AE nent arsi|jam ee ee Te Ee: oe tec 
Bt, oot ie ce) eee NONE; meson Retr It coh ce te ee ee 
PALS KOOP ree Bie, 2 cn See SOR Eee GI-OS sere yen ane COWS) esr cnteeney arscmety 
22 
4) | Good: SR ees ss Sea: Excellent ju. Oe oe ‘Good Syrit.e. eee ss : 
b Good for HEL HeSOs.) 4) Wxcelleniges 22. 22) Decomposes............ 
Cl Good! = weer <i : Excellent )- 1-2. ae Depends on alkali.. ... .. 
d|'Good. os ee, eh kc. seee Bixcellentare ees eee Decomposes........... .. 
CNG OOD oh tactustim ae. 2c > .| Excellent, .........-... .| Good to excellent... ...... 
f .| Good to excellent......... 
zg Good to excellent......... 
b Excellent 
i Excellent 
j Excellent. . 
KMPOOR an ets ieee lccios cs Poor pix dae eee ek Excellent. 
LAR OOr Rahs fee trite. eerotevers POOR 5 ngrpocicnrdencn nee Excellent 
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GROUP NUMBER 18 19 
. MELAMINE 
Resin Group and Sub-Group VINYLIDENE 
| or Filler FORMALDES DE, =o CHCORuan 
Type Thermosetting Thermoplastic 
Typical Catalin 
Trade Melmac —— 
Names Plaskon elon 
1 | Forms Available............. 
Cs—cast forms, F—film, I—impreg- | I, L, P, Lq..........| F, P, R, 8, T.....-. 
nating varnishes, L—laminations, 
La—lacquers, P—powder or granules, 
R—rods, S—sheets, T—tubes 
2 | Clarityites. neces we eeneeeccr cs Opaque to translucent ee to translucent 
3. | Color Possibilities...>.-=-.-.------- .| Dark to unlimited... .| Dark to unlimited... 
4 | Odanss Sat cen tee ceraes INoneeee ee eo) ee light. 7 eae 
5i.| “Paste: s je eceeteaael racer merce neces None. eee Slighti eee: 
6 | Working Properties.......... 
al Molding Qualities................. Excellent. .........- Good—special tech- 
nique 
b} Compression Molding—Temp. °F ...| 280-340°F.......... 230 3 Ud ae 
c| Compression Mol ding— 1000-6000.......... 500-5000... 2 2.5.2-- 
Pressure, lbs. /in.? 
d| Injection Molding—Temp. °F...... 290-330°F. (T.M.)...| 300-400°F.........- 
e| Injection Molding— 5000-18,000 (T.M.) ..} 10,000-30,000....... 
Pressure, lbs./in.? 
7 | Compression Ratio— ya) SPR hee ee 
Vol. Dry Powder/Vol. Solid 
8 | Shrinkage Allowance in Molding. ..... 0:004-0:012: 7... ..24. 0.004-0:12 O25) 38. . 
9 | Tendency to Cold Flow............. CTD See a eecaa=t ¢ ight:) i) Sage nee 
10 | Machining Qualities.............-.-- LCN danaibe a Se teas 2 Good: .::: 220. 
11 | Other Forming Qualities............. Mee. eee E, I, Sh, T.M. 
B—blowing, E—extrusion, I—injec- special technique 
tion, Sh—shearing, Sp—spinning, 
Rud ae T.M.—transfer mold- 
Physical Properties 
12 | Specific Gravity.....5....2---.---.-- 49-1865 Pe. cee 1.68-1.75; > see 
13 | Specific Volume—in.3/Ibs.........-. WA8.6-14°9) 308 CD58 soe eer 
14 | Refractive Index—"D............... TB eke eee 1.60-1.63 . - IGP G- - 
15 | Electrical Properties (See Note 2) 
al D.C. Resistivity—30°C. ohm-cm....| 2.4 K H0U........... 104-1016, sees 
b] Dielectric Strength—Volts/Mil.....| 390..............--. 350-5004. ccaseceees 
c| Dielectric Constant—60-1000 Cycle. 4 SAA GS eee 95-6.0.. 2 connoweeeee 
Dielectric Constant—106 Cycle.....| 6.7...........-...-- 2.5-5.0. 
d| Power Factor—60-1000 Cycle. ..... 0 7-0. AT (60) arene Hee 15. eee 
Power Factor—10® Cycle...........| 0.041............... 0:03-0:15 soc neeeres 
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GROUP NUMBER 18 19 
i MELAMINE 
Resin Group and Sub-Group FORMALDEHYDE VINYLIDENE 
or Filler FILLED CHLORIDE 
16 | Thermal Properties 
Bie burmung Rates.pauteon ee 8 Merytlow.. teem ee Self extinguishing 
b| © Heat Distortion..... .o......,.—. 130-141°C See... 66-82°C 
c| Softening Point................... None 
d| Specific Heat—cal./em.°C..........|............ 
e] Thermal Conductivity— 
cal./sec. em.°C. 
f| Thermal Expansion................ (1.8-4.5) X 10-5/°C..] 15.8 x 1095/°C ae 
17 | Mechanical Properties 
a Modulus of Elastcity—105 lbs. /in.2. . 12-16 rtreecee see OBO. Pies 
bj] Tensile Strength—tbs./in.2..........|5500-7000........... 4000=7000.......:..- 
c| Elongation—%................... < OR eettenadet coe LOS408 Sy, nat ooh 
dj Compression Strength—lbs./in.2..._. SO}000SA pee 7500-8500..........- 
By miaatdncss=-Bringll Nor pacar -i | tech PONE lcs. che 
2.5 mm. ball, 25 kg. load 
f| Impact Strength, Izod............. O:27—-000ke ee eon Pa eas, Oe 
18 | Physical Chemical Properties 
Ble bitech.of Sunlight... ia) 2 INONG assuage Darkens slightly... . . 
ip aaUlira: Violet ight... 0 op at nr. |_ Skok aes coin Darkens slightly... . . 
19 | Effect of Aging—Room Temp.....__.| Hardens slightly... .. Shehta. A sai- ee... 
20 || Hifect. of Water—Hot.......00.+.0.-.| None....... ....0.. Slight under 74°C... . 
Effect of Water—Cold............... INONG: aiecacoe ae Ndnes 7.5. Se 
21 | Water Absorption—%............... OlO7 06a eee OLR sentir degyoe 
4 Hour Immersion—25°C. 
22 | General Resistance to 
a} Acids——Wealk: 0c... coke cnerince: Bxcellenteeen oes eeee Excellent: -<..22%.. 
b}  Acids—Strong.. 2... .2.-......... Good to decompose. .| Good to excellent. .__ 
c| ~ Alkalies—Weak ic... cece cece Good to excellent....| Excellent........... 
d) Alkalies—Strong.................. Good to excellent. ...] Good except NH3.... 
Ol PA COnOlseperr. seen eee nen Eixceliento, seo Excellent. Ss... 
| Ketoness 88 oe ot cose. ee Excellent... ........ O00 So ae. es. oer 
BE Ma ESUGTS ca Seba yh Sposschonsnsisgans kere hay Excellent........... Goode a eat on 
h] Hydrocarbons OMB tC arrears Excellent. .......... Goods. |...) a eae. 
i] Hydrocarbons—Aliphatic.......... Excellent........... Excellent. ..5.Ss.. 
fies Oils — Mineral nu: dtecarsestecererarvss earns eras Excellent............ Excellent. ...:...... 
Ke ila Amimall 0.50.2) \.eeein dere o. Excellent. 552.5. 0 Excellent..: 252. 4.8 .. 
1} Oils—Vegetable................... Excellent........... Excellent... 20... ... 
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PROPERTIES OF RUBBER STOCKS (Continued) 
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PROPERTIES OF RUBBER STOCKS (Continued) 
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COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMULE 








Common Name | Chemical Name Formula 
Acetic ethers... eee Hthyl acetate: .......0.+... CH3sCO2C2Hs 
Acid ‘of sugars.) 2) eee Oxalictacid aa. -ns coe. es 2H)2 
Ree ee oe ea Acetaldehyde..........2-+ CH3:CHO 
um i ee 
AEs, che eel Generally refers to potas- 3 
Ae flow OE Boome ec sium aluminum sulfate  |2Al2(SOs)4:24H20 
Aluminat ences Aluminuim Oxides. ...0..- AlsO3 
Alumino-ferric........... AumMixturelomaluminum and). \elenis seeeeete 
sodium sulfates 
Alundum@e-y. eee ee Fused alumina............ Al2O3 
Aniline.) .Svascs wens sees Phenyliamine:... <2. «2 CeHsNH2 
Aniline salt .|Aniline hydrochloride..... CcHsNH2HCl 
Antichlorssessc npn Sodium thiosulfate........ Na2S203'5H20 
‘Antifebrinsen ee ncn eer Acetamilidem. «ase lenis <2 CeHsNHCOCHs 
en iimony, Dloor dainaeaetate Antimony trioxide........ Sb203 
ntimony black........ 
Antimony glance......, Antimony trisulfide....... Sb2S3 
ee Ba eaeio 00 f Antimonous oxysulfide....|Sb2S3 + Sb2O3 
Antimony white.......... Antimonous oxide......... Sb203 
Antimony yellow......... Basic lead antimonate..... PbO-Sb205 
Aqua fortis; sss: ae eo INItricKacidiesee ene fc. . _- |HNOs 
AQUA ezine. een Nitric acid and hydrochloric) HNOs + 3HCl 
acl 
7.4 5°20) DARA ee ee Crude potassium acid tar-|KHCsH406 
trate 
Arsenic glass............. Arsenous oxide........... As2O3 
ASDITIN ae ene oe ae Bee Acetyl-salicylic acid....... oe CO2H) 
OCHs) 
IA SUTIGG Seicresyeretere Menon etre Basic copper carbonate... 2Cnco, Cu(OH)s 
‘Bakelitet#4-- ccs ere Resin from phenol + form- 
aldelivdes a -+ oS aha cee eee 
Baking sodaneenece anes Sodium bicarbonate....... NaHCO: 
Barium white? ......5. 9). Barium sulfate........... BaSO. 
IBAry baer ces eee BariumiOxides.. tes «cle sierere Ba Ole ances 
Bary tes eens eee Barium sulfate (natural)...|/BaSO« 
BAUXICC. Sao 25, «Seana nee Hydrated alumina........ AlzO2-2H20 
IB GetISUAL sorrento ISUCTOSE ee. tte ways co cis oe Ci2H2O11 
Bentonite sas ne eee Impure aluminum silicate.|................06 
Ben zine Fock cbc astie Gasolimeh petrol’ f...2..8. = sls ccrctercieene ae eae 
Benzollweedocacsdeseern oe IBENZCNG Mek Motes be oS te cre CceHe 
Bichromen sca. em oe Potassium dichromate..... KeCr2O7 
‘Bitter'salt-.. ote nae Magnesium sulfate........ MgS0O.4-'7H20 
Blackjashiint aon em eee Impure sodium carbonate. .|..........c.s.scee 
Blanco-fixey-neeu cde ne Barium sulfate (artificial) ..|BaSO4 
Bleaching powder........ Calcium chloro-hypochlo- CaOCle 
rite 
Blende....2. ckeeinete tetas N atiral zinc sulfide....... ZnS 
Blue copperas.......... 
Blue stone............. Copper sulfate............ CuS0.4-5H20 
Blue vitriolea pepe ee 
Blue/salts).5.,.csceereraet Nickel sulfate............ NiSOs-7H20 
Blue verditers.--)eenone Basic copper carbonate..../2CuCO3-Cu(OH)2 
Bonevash’ sea eee Impure calcium phosphate BOS oig OSCDS opr: 
Bone black nc eee Crude animal charcoal..... Cc 
Boracio acid 55.5 0ceebee ne Borie acideementer ccna as. H3BO3 
OL BK se ss:sietetevavele eee Oe Sodium tetraborate....... NazB407-:10H20 
Bremen blue.....-.050 50" Basic copper carbonate....|xCuCOs- yOn(OH)s 
Brimstone®. .0- cae UL shoters(eielo Ie eleieterereranetessrs SS) 








COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMULZ (Continued) 








Common Name Chemical Name Formula 
BS Urnb al uin canettet atic Anhydrous potassium alu- 
minum sulfate KeAla(SOs)a 
BUTS MNS sechetereteloral rere Calcium*oxides..- a. ss CaO 
sunt Clan er a \ Hlerricloxid emernriiechs pie sts Fe203 
SuEutter. Of, iter. ocels é.0.8 Refers to the chloride. ....|.....sssesecee pores 
Cadmium yellow......... Cadmium sulfide.......... CdSe, 
@alamine Mes ea ere steers Zine silicate ee se. hee a2 2Zn0-SiO2-H20 
@alcite cs. price stele caveat Mineral calcium carbonate |CaCOs 
Waliche.. se tees seks Impure sodium nitrate....|NaNOs 
Calomel el Wa ses aorkeeroe t Mercurous chloride........ HgCl - 
Camphor, artificial......./Pinene hydrochloride...... CioH17Cl 
Caneisugar. Stata sc. SUCKOBC eon se ieineays see 12H22O11 
earpoue acid cate seeete een , Phenol. co cvtates etmeieds otesicis CoHs' 
arbonic acid.......... : 
Garbonic anhydride... . { Carbon dioxide........... CO: 
@arnallite.. 1. oaeies cae Magnesium potassium chlo-|MgClz-KCl-6H:0 
ride 
“*Caustic”’ .|Refers to the hydroxide of 
ATO Ln TOO Gs oom ao mmocnono oa 
Ceruse sn 1. beiteleitsesei ice oe Basic lead carbonate...... 2PbCO3°Pb(OH)2 
Chale. as ecreauencels Sarre Calcium carbonate........ CaCOs3 
ilitniterstenn nas se: : : 
Gullmesltccter ss.) Sodium nitrate:..¢....... NaNOs 
@hinalclays.ijcclasescases Aluminum silicate......... Al2O3:2Si02:2H20 
Chinese red............-.|Basic lead chromate....... PbCrO4-PbO 
Chinese white. ..is. 2. -|Zime OXIGE. seme ete jas oa ZnO 
GChioramine Tse dees «+ Sodium p-toluene-sulfochlo-|(CHsCcHsSO2NCI- 
ramide Na):3H20 
Chloride of lime.......... Calcium chloro- hypochlo-}CaOClz 
rite 
Chloride of soda.......... Sodium hypochlorite solu-| NaOCl 
tion 
Chrome alum otic. 3. <1. Poteaetuxs chromium sul-|Ke2Cre(SO4)4°24H:0 
ate 
Chrome green............ Chromium oxide.. -|Cr2O3 
@Whrome red sAsei seeps ns Basic lead chromate....... PbCrO4-PbO 
Chrome yellow...........|Lead chromate........... PbCrO. 
Chromic gods: ab pete lov oanrhe Chromium trioxide........ CrO3 
Cinnabar. . .|Mercuric sulfide.......... Hes 
Cobalt black............. Cobalt oxide 22. 02.0.0... oO 
Cobalt green......:5..... Cobalt zincate...hs...%..... CoZnO2 
Common) salt (eet Sodium chloride.......... NaCl 
Copperas...) 27.....-....\Herrous sulfate... 3-25... teSO4-7H2O 
Gorn Sugar... et eee Ghuicgse ees oe reece ette CceH120¢6-H2O 
Corrosive sublimate...... Mercurie chloride.........|HgCle 
COrUNGUI «cece is ch ieee Aluminum oxide.......... AlsO3 
Cream of tartar..........|Potassium hydrogen tar-|KHCsH 106 
trate 
Cresylic acid............. Pee of o, m, and p-|CH3Ce6Hs0OH 
creso 
Giipierron ee es Nit rosophenylhydrox-|CsHsN(NO)OH 
ylamine 
DS ICALING i orc.ci 0) a's,75-6eeiarensrs Decahydronaphthalene... .|C10His 
Denby. Ted Pisicceic ecvetererere: os Basic lead chromate....... PbO: PbCrO4 
WDETINGtOL ..-. sac weraleesete tose Basic bismuth gallate...... Bi(OH) 2C7HsOs 
WQEXtrose 5...5/5,<Iaesbere.< eens Glucose ye ew teleteis CceHi206H2O 


Dutch liauid 


a ey 


Ethylene chloride..... 


-|(CH2Cl)2 
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COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMULE (Continued) 





Common Name 


| 


Chemical Name 





Formula 


ee 




















Pees 














Eau-de-Javelle........... hypochlorite/KOCI 
solution 

Eau-de-Labarraque....... ee hypochlorite solu-|NaOCl 

ion 
Emerald green........... Copper aceto-arsenite..... Cu(C2H3O2)23Cu- 
8204 

Emery powder........... Impure aluminum oxide.. .|Al.O2 

Hipsom saltsieaacdentccnn. Magnesium sulfate........|/ MgSO4-7H20 

Essence of bitter almonds|Benzaldehyde............ CseHsCHO 

Essence of mirbane....... Nitrobenzene............./CeHsNOz 

Eiveritt’s salt) c.ccsecll: Potassium ferrous  ferro- KeFes(CN)e 
cyanide 

Heldspar Ae mcaeortdo nce Potassium aluminum  sili-| K3SisO7-Al2SigO4 
cate 

Ferro prussiate........... Potassium ferrocyanide....|KsFe(CN)s 

Fixed white..... +s | Bartumisulfaters neta... BaSOs 

Hlowers of sulfur. 4.00 e | SULLUr ee ane en, 5) eee NS) 

“‘ Flowers of” a metal is a |synonym for the oxide 

MlWvora par see ote Calcium fluoride..........|CaFe 

ormality .2aes<cinis taeee Forty per cent solution of HCHO 
formaldehyde in water 

POrmiin' ye aes ethos chine Hexamethylene tetramine |(CH2)6Na 

Freezing salt... ..|Crude sodium chloride..... NaCl 

French chalk... -|Hydrated silicate of mag-|MgsSisO11:H20 
nesium 

French verdigris......... Basic copper acetate...... Cu2(C2H 302) 2(OH)2 

Fruit sugar........ MOIBEUIGLORE fge aah aeiceehieiee oe 1206 

Fuller’s earth.... -|Hydrated magnesium and]................-- 
aluminum silicates 

Fulminate of mercury....|Mercuric fulminate........ BO) 

Busel oS Se oe eee Mixed amyl alcohols...... CsHu0 

Gasoline. cniecee oon Benzine, petroll.em sis e)+ alec oto eee 

Galena. 3...scieeeerine Natural lead sulfide....... PbS 

Glauber’s salt ejSodium sulfatocsies okioe 47 Na2SO4:10H20 

Glucose...... PIIDEXLT OBE.» c,cuine eet ei ces CoH1206c:H20 

Glycerin.... Glycerol’... . ieee C3Hs(OH)s3 

Grain alcohol. Ethyl] alcohol -|C2HsOH 

Grape sugar.. Glacosets, j:a.5, scnette oes CcoHi1206-H20 

Green verditer.. Basic copper carbonate... CuCOs3:Cu(OH): 

Green vitriol... Herrous sulfateso...el... FeSO4:7H20 

YDSUM?....... Calcium sulfate........... CaSO4:2H20 

Hartshorn salt..... Ammonium carbonate car-|NHsHCOs-NHiCOs 
bamate NH2 

ELleavy SDALenecealesh oles Barium sulfates... 2... BaSOa 

Hexamine.... -|Hexamethylene tetramine |(CH»)6Na 

Horn silver... + (Silver, chloride............ AgCl 

Hydrosulfite...... Sodium hyposulfite........ Na28204 

BY DO 's...:s aye Pee ere ences Sodium thiosulfate........ Na2S203'5H20 

Tron black...... ..|Precipitated antimony..... Sb 

Indian red.... El Hernicoxide..waeat ean Fe2O3 

Tron mordant. a Herricipuliate avec ine Fee(SO.)3 

Kainitayenae. st -|Double salt of potassium|K2Mg(SG,)2MgCle 
Magnesium sulfate and| 6H2O 
magnesium chloride 

KOR s sssrqatwres cee ae Aluminum silicate......... Al2O3:2Si022H20 

Kieselguhr ..|Siliceous earth............ 1O2 

Kieserite.... .|Mineral magnesium sulfate| MgSO. 

King’s yello .|Arsenous sulfide.......... As2S3 

Dampblacki)s...22ineee Impure carbon........... C 
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COMMON NAMES 


OF CHEMICALS, THEIR CORRECT 


CHEMICAL NAMES AND FORMUL (Continued) 















Common Name Chemical Name | Formula 
WATOLID ee eee arse as oise's Mixt. of cholesterol and 
OSbELS tere temucncodelaiels etsi[uzercie oe ellerere’el elelelelsie . 
‘Laughing gas..........+. Nitrous oxide............: N20 
Lemon chrome........... Barium chromate......... BaCrOs 
Levralose sae Fe itis pecrerars Eructoset wth ee sd wee eres CeHi206 
DLAIMORR IR No Sete af oa terarare Calorumtoxidels nie a. CaO 
AGH ar gers pee ee eee wes} Lead monoxide........... PbO 
Mathopone s6coju0 ete e shes est sulfide + barium sul-/ZnS + BaSO«s 
ate 
Liver Of sulfur’. Le. 3s er. Mixed potassium sulfides. .}..........-02- cen 5 
Lunar caustic...........% Silver nitrate lose. is. 0% AgNOs3 
DG VBOL ae hycretors ot Wetter a vatersts Gresol'soap solutions..5.. ssc. e eee cote e sec beg 
IMIS GENESIO A sccah costes 25% Magnesium oxide......... MgO 
Magnesite vris wvenciecsaes Magnesium carbonate..... gCO3 
Malachite aacntera s<rercls tr Basic copper carbonate....|CuCOs-Cu(OH)a 
Manganese black......... Manganese dioxide........ MnO2z 
MEST DIG IN eo cccrcisinrcto ey sre 3184 Calcium carbonate........ CaCOs3 
IMarshtcasi ins» s.cetessieas Methane) ee ass ois CHs 
Masai cote iki si iveresiscaas Lead monoxide........... PbO 
Methanol’. ...5,,.8aleeie< ssa Methyl alcohol........... CH;0H 
Metolius 2: Satara cote s% p- acre cma. (CHsNHCcH.s08)>2- 
sulfate 204 
Microcosmic salt......... Sodium ammonium hydro-|Na(NHs)HPOs«- 
gen phosphate 4H20 
Milk of barium.......... Barium hydroxide......... Ba(OH)2 
Mule of lamest se ea.0 5 Calcium hydroxide........ Ca(OH): 
Milk of magnesium.......| Magnesium hydroxide..... ee 
Milk of sulfur... ..|Precipitated sulfur........ 
Milk sugar... +2 LuaotOBe sere ae tems aa CrsHa011-H20 
Minium.... ..|Lead tetroxide. . Pb304 
Mohr’s salt. :|Ferrous ammonium sulfate Fo Fecal 
6He 
Molybdenite............. Molybdenum disulfide..... MoS2 
“‘Muriate of’ a metal....|/Chloride of the metal......].......seeeeeeee c 










Muriatic acid......... 
Naphtha (Petroleum) 
be ete (Solvent) .. 
Natron. 














..|Hydrochloric acid.... 
..|A petroleum distillate 
.|A coal tar distillate. . 
-|Sodium carbonate.... 












Pe 


NazCOs3:10H20 


Niter ah wee. ..|Potassium nitrate. . -|KNOs 

Nitro-lime..... ../Calecium cyanamide -|CaNCN 

Nitrous ether. ..|Ethyl nitrite....... C:HsONO 

Nordhausen acid.. ..|Fuming sulfuric acid H2SO.1 + SOs 

Oil of bitter almond. ..|Benzaldehyde....... -|CsHsCHO 

Oil of garlic. ...... .|Allyl sulfide... ..|(C3H5)2S 

@ilkofimirbanes. 44 och os Nitrobenzene....... ..|CeHsNO2 

Oil of mustard, artificial. .|Allyl isothiocyanate ..|CsHsNCS 

Oil of pears...... ..|Amyl acetate....... .|CHsCO2CsH11 

Oil cf pineapple. ..|Hthyl butyrate........... CsH7CO2C2Hs 

OiWlof vitriol nd). e le wee Concentrated sulfuric acid|H2SO4 

Oil of wintergreen, artificial) Methyl salicylate...... .|o-HOCsHsCO2CHa 

OleumMnsaes Fuming sulfuric acid. oe pee sire SOa 

Olifiant gas »|Ethylene.......2.3. ; Wer 

Orpiment.. .JArsenic trisulfide. .. .|Ase 

Paris blue.... Ferric ferrocyanide..... ; Be te(CN)ele 

Paris green Copper aceto-arsenite..... Cu(C2H302) a" 
3CuAs204 

Pearl-agh Ste eae ree 8 Potassium carbonate...... K2COs3 

Permanent white......... Barium sulfate........... BaSO4 
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COMMON NAMES OF CHEMICALS, THEIR CORRECT 
CHEMICAL NAMES AND FORMUL (Continued) 














Common Name Chemical Name Formula 
Petroleum ether.......... UayoreW abel: eae SiS CORIO peo CO 00 
Phenic:acid....).cssine selene Phenolsemeccmntonie += ss C;-HsOH 
IPhosgenes.aehueetlos oxen Carbonyl chloride......... COCle 
Pnosphate rock.......... Calcium phosphate........ Cas3(POs)2 
Picrigtacidt.csoseeles aes sym-Trinitrophenol........ CceH2(NOz2z)30H 
Plaster of Paris.......... Calcium sulfate........... CaSO 3H 
Plumbagocemes.e ei Graphite quaeriieiicsiee sis + © C 
Precipitated ehalkeeee caer Calcium carbonate........ CaCO3 
Prussian blue) jects cersvels Ferric ferrocyanide........ Fes[Fe(CN) esa 
Prussic acid arise ice Hydrocyanic acid......... HCN 
PuttyspowGer.... cece aces Impure stannic oxide...... SnO2 
Pyritess cco eee Ferrous di-sulfide........ FeS2 
Pyroligneous acid........ Crude acetic acid........ CH3CO:H 
Pyrenees spit, c Laaees Methyl alcohol........... 30H 
Pyrolusite. .|Manganese dioxide........ Mn0O2 
Quick lime. : eae ee Calerm oxide. Jo22.i...6:6 ov CaO 
Quicksilversae-jqaeeiee oe IMEC blintaoon oads 6 OO Bee Hg 
Quinol sk azrere:chosietsscleisusls Hydroquinone,........... CeH4(OH)2(1, 4) 
Realgaricjcctte svete cisreis Arsenic disulfide.......... s2Se 
Rectified spirit Sayoskres Saree Alcohol 90-5%........... C2Hs0H 
Red antimony........... Antimony oxysulfide...... Sb203'2Sb3S 
Red. lead tts cciss3 whee ead) tetroxide. setsiedsac« Pb304 
Red, quorsee acacia sete Aluminum acetate solution|Al(C2H302)3 
Red precipitate.......... Oxide of mercury......... HgO 
Red prussiate of potash...|Potassium ferricyanide... .|KsFe(CN)s 
Rochelle salt............. Potassium sodium tartrate] KNaCsHs06-4H3O 
Rock. salt... c.c10.-acteniece Sodium chloride.......... NaCl 
WROULES. ctexeie sins crock ie ENTIG OXICE® Sveraeter) oe relene Fe2O3z 
Saccharin. 5. cciancri aces Benzoic sulfimide......... Ate 
Sal ammoniac............ Ammonium chloride....... NH:Cl 
Salolis.ccicss see eon Pheny] salicylate.......... PANG (CO2C6- 

5 ’ 
Salts occcs ss.sie st teeieoaes Sodium chloride.......... NaCl 
Salt .icake.,....5..:00s.¢ ostspaciee Impure sodium sulfate..... Na2SO4 
Saltjoflamber. csc eeeieee Succinic acida-npre ae. ae oe (CH2CO2H)a 
Aan of tomon pee AES Potassium acid oxalate... .| KHC204-H20 
a Ce Us Seat eae SS f Potassium carbonate...... K2COs3 
Salt peters... sieves oe oho Potassium nitrate......... KNOs 
Salvarsan eee. sees ones 3, 3/-Diamino-4, 4/-dihy-|[(HO)(NH2)CeH3- 

droxy-arsenobenzene -| As]o-2HCl 
hydrochloride 
Satin whiteszoenspeests «4. Calcium sulfate........... CaSOs-2H20 
Scheele’s green........... Copper hydrogen arsenite.|CuHAsO3 
Schlippe’s salt........... Sodium thioantimonate....|NasSbS4'9H20 
Silica... ss eclieeetinnicc - Silicon’ dioxidesy een. + SiOz 
Slaked lime..............|Calcium hydroxide........ Ca(OH)2 
Soda (washing).......... Sodium carbonate......... Na2CO3:10H20 
Soda crystals............ Sodium carbonate......... NazCO3:10H20 
Boda, lime... 2 \cieeetsce Mixture of calcium oxide|CaO + NaOH 
J and sodium hydroxide 

Sodium hyposulfite ....... Sodium thiosulfate........ Na2S203°5H20 
Soft. soaps. eee ers Potash SOaDsjc/rseriicetes o.etellis cre ccs ee cnet eierereteten 
Soluble giass............. Sodium silicate........... NaeSiOzs + H20 
Soluble tartar). ..c2s6.4-: Potassium tartrate........ 2K2C4HsO6-H20 
Spirit of hartshorn....... Ammonia solution........ NH:sOH 
Spirit of salt............. Hydrochluric acid......... HCl 
Spirit of wine. Bebb ylaleoholcc.cccs <r C.H;OH 
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Common Name | 












Chemical Name 











Formula 


Stasslurtites.... tones Magnesium borate and/2Mg3B201s-MgClz 
chloride double salt 
Sugar of leads. arcane Lead acetate............. Pb(C2H302)2°3H20 
Sararorinill seer see Hactosesavsreeeyos ee. see Ci2H22011-H2 
Sulfuric, ethers... 0 o2eh ee Diethyl ether. . (C2H5)20 
Superphosphate.......... Impure calcium acid phos- CaH4(PO.)2 
ate 
Sylvines, woes Potassium chloride........ KCl 
Sylvinites 0. o.stece aee Sylvanerwath! rock salts Soe\s|/2< +.0c1<:s0:oleleesrere aise 
able salt2.05. Sa Saenias Sodium chloride.......... NaCl 
OBR EDaticiocn nea poem ist Hydrated magnesium sili-| Mg3Sis011-H20 
cate 
Martary.nee st . toa ee Crude potassium bitartrate| KHC4H406 
Tartar emetic....:....... Potassium antimonyl tar-|2K(SbO)CsHiOce- 
trate H20 
Metralin oe .onewns Tetrahydronaphthalene CioHi2 
Shintcrystals) 1). eee Stannous chloride......... EaG 2 
INt Wiles coe AS Lee |Stannic hydroxide......... H)a 
3 TUNE» 2-7 ik chee Trinitrotoluene...’.......- Cotta Ch 3) ee 8 
» Sy ty 6 
Toluol .).6 hina ar Moluene\vwAswweck yen kel: 6HsCHs 
(oO kar eee MOREE. b cde ch neh oes Natural sodium carbonate Nese. NaHCOs. 
2 
Turnbull’s blue... ....- 2. Ferrous ferricyanide....... Fes[Fe(CN) c]2 
Ultramarine yellow....... Barium chromate......... BaCrO4 
Unslaked lime........... Caleium*oxidesy. 0)... 72. aO 
Wanillin 55 Satce. orectticrense Methyl ether of protoca-/CsHs(OH)(OCHs)- 
techualdehyde Cc sue 
Venetian red s)..nchaaass Herrig oxides seeks. sakes Fe203 
Werdigrisy.: <i...aiSy rete ota Basic copper acetate...... 2Cu(C2H302)2 + 
CuO(?) 
Wermilionss .cisctotyex.ninaties Red mercuric sulfide...... 2S 
Watri ol eS ee te Nathan hmas irs Sulfuric acid........ H2S04 
meVitriolaberOL tras nines PO ULED ESROE AAR te Ao oi 5 2 oll Stes ayeTetelat = Mial ck reens 
Washing soda............ Sodium carbonate......... NazCO3:10H:0 
Water classi a secs recess Sodium silicates dissolved|....:::.:c.0.....: 
in water 
VV GOR ACI tysterstr relent Hydrofluoric acid and am-|H2F2 + NH«F 
monium fluoride 
White arsenic............ Arsenous oxide....... .| Ase 
White lead..... Basic lead carbonate -|2PbCO3 + Pb(OH)>: 
White vitriol. .|Zine sulfate........ ZnSOs:7H20 
Whiting...... .-|Calcium carbonate. . CaCOs 
Witherite.... .|Barium carbonate......... BaCOs 
Wood alcohol.. 
Wood naphtha. Methyl alcohol........... CH;:0H 
Wood spirit.. 
>:Si4 1) KER ee ees XylenesnsaasAretady gh carersress CeH4(CHs)2 
Yellow prussiate of potash Potassium ferrocyanide....}/KsFe(CN)6«3H20 
Zinc blende. ..| Mineral zine sulfide....... ZnS 
Zine vitriol. | Zine suliatedaatetrdacs cc ZnSO47H20 
MAT GeWHIGE Say. ce aae etaveVelois.¢ ZinGioxide.;tyeteetod oe. o-. Z 








Pigments named in the above list refer to the pure substance and not to 
mixtures often sold under the same name. 
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TRADE NAMES OF DYESTUFF INTERMEDIATES 


ee  0—0— eee 








Trade Name Chemical Name 
A acid eee arta eres 1, 7-Dihydroxynaphthalene-3, 6-disulfonic acid 
Alizarin’ ee ae oars 1, 2-dihydroxyanthraquinone 
Amino-G acid... 254 8<s ceek 2-Naphthylamine-6, 8-disulfonic acid 
Amino-R acid. ......2c800 2-Naphthylamine-3, 6-disulfonic acid 
Andresen’s acid..........-- 1-Naphthol-3, 8-disulfonic acid 
Anisidiné: 23448 Sescecce se o-Aminophenol methyl] ether 
Anthrachrysone..........-. 1, 3, 5, 7-Tetrahydroxyanthraquinone 
Anthraflavic acid.......... 2, 6-Dihydroxyanthraquinone 
Anthranilic acid........... o-Aminobenzoic acid 
Anthrarufin . 6 4 a26 jee ssc 1, 5-Dihydroxyanthraquinone 
Armstrong’s acid.......... Naphthalene-1, 5-disulfonic acid 
Badische acid oO .2.0 2-Naphthylamine-8-sulfonic acid 
Bayer's\ acid. 5. ospuure ss ase 2-Naphthol-8-sulfonic acid 
Benzidineteeiseneeek ee p, p’-Diamino-diphenyl _ 
Bronmnerstacidsnan. eee 2-Naphthylamine-6-sulfonic acid 
Biacid ites REE. 5 icic Anthraquinone-2-sulfonic acid 
Chromotrope acid.......... 1, 8-Dihydroxynaphthalene-3, 6-disulfonic acid 
Chrysazinte 5 ores ea ast 1, 8-Dihydroxyanthraquinone 
Cleve’s acids. .........+... 1-Naphthylamine-6- and -7-sulfonic acids 


Clave’s acid. oi ek isa s aes 1-Naphthylamine-5-sulfonic acid 
Cleve’s acid.... ....| 1-Naphthylamine-6-sulfonic acid 
Cleve’s acid. . 1-Naphthylamine-3-sulfonic acid 
Cleve’s acid. . 1-Naphthylamine-7-sulfonic acid 
Cresotic acids Cresol carboxylic acids 








Croceineacid 9. . 8% Ji<.520- 2-Naphthol-8-sulfonic acid 
Dablsiacid eres soee ans 2-Naphthylamine-5-sulfonic acid 
DahVatacidlie. Set. onan 1-Naphthylamine-, 6-disulfonie acid 
Dahl’s acid IIT. ........... 1-Naphthylamine-4, 7-disulfonic acid 
Disulpho acid S............ 1-Naphthylamine-4, 8-disulfoniec acid 
DTSASe nc. Me eee Dehydrothio-p-toluidine sulfonic acid 
daca aerate 8-disulfoniec acid 
Bop OO Baan 1-Naphthylamine-4, 8-disulfonic acid 

Ebert and Merz’s acid...... Naphthalene-2, 7-disulfonie acid 
Ebert and Merz’s acid...... Naphthalene-2, 6-disulfonie acid 
Ewer and Pick’s acid....... Naphthalene-1, 6-disulfonie acid 
nny (Noone 8-disulfoniec acid 

ee RE REV DOT ie 1-Naphthylamine-3, 8-disulfoniec acid 
Eencid s...<. PO ORPeOOoE SIS 6 2-Naphthol-7-sulfonic acid 
Hreund’s/acid.- 2.652.522: 1-Naphthylamine-3, 6-disulfonic acid 
Giacid pees oe eee 2-Naphthol-6, 8-disulfonic acid 
Gallic acid ©)... ash ceca hs 3, 4, 5-Trihydroxybenzoic acid 
Piast loan SOROUODD ONC OO. 2-Amino-8-naphthol-6-sulfonic acid 
EL acid “Neaterehs selects + re sisiace 1-Amino-8-naphthol-3, 6-disulfonic acid 
Bistazarin. | Poe ess 2 stk 2, 3-Dihydroxyanthraquinone 
Isoanthraflavic acid........ 2, 7-Dihydroxyanthraquinone 
BUG oononononoscsaagsc 2-Amino-5-naphthol-7-sulfonic acid 
K acid. s eyeteiovere}elereren ciel clele aa 1-Amino-8-naphthol-4, 6-disulfonic acid 
Kalle’s acid 1-Naphthylamine-2, 7-disulfonic acid 
Ketone base Tetramethyldiaminobenzophenone 
Koch’s acid 1-Naphthylamine-3, 6, 8-trisulfonic acid 
L acid. weeets ...| 1-Naphthol-5-sulfonie acid 
Laurent’s acid ...| 1-Naphthylamine-5-sulfonic acid 
Lepidine..... 5 4-Methylquinoline 
Leucotrope. Sa sateen ete Phenyldimethylbenzylammonium chloride 
MWracd?) cases ters 1-Amino-5-naphthol-7-sulfonic acid 
Woesidinemerm seer eee 2, 4, 6-Trimethylaniline 
Metanilic ACIDS S52 oe Aniline-m-sulfonic acid 
Michler’s ketone........... Tetramethyldiaminobenzophenone 
Naphthazarin. gpohoasonal: 5, 6-Dihydroxy-1, 4-naphthoquinone 
Naphthionic acid 22 eR Cae j1-Naphthylamine-4-sulfonic acid 
o-Naphthionic............. {-Naphthylamine-2-sulfonic acid 
INaphtholiA SS se ee Anilide of -hydroxynaphthoic acid 


eee ere 
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TRADE NAMES OF DYESTUFF INTERMEDIATES 


(Continued) 





Trade Name 





Naphthoresorcin 
Nevile and Winther’s acid. . 
Nigrotic acid 
Nitroso base 
NW acid 
Peri acid 

Phenetidine 
Ping tgamma acid 
Phenyl Peri acid 

hoswene 33. Vis eh aad Vee. eek 
Phthalic acid 
Picramic acid 
PiGricwacld aan ts eee 
Primuline base 
Purpurin 
Pyrogallol 
Quinaldine. . 
Quinazarin 
Reacid.... 






Salicylic acid, Snot. eel: 
Schiaffer’s acid 


ae 


Tolidine 


Xvlidine seer. sta. Mey aserin 
Yellow acid 








Chemical Name 





1, 3-Dihydroxynaphthalene 
1-Naphthol-4-sulfonic acid 

1, 7, 3, 6-Dihydroxysulfonaphthoie acid 
p-Nitrosodimethylaniline 

Nevile and Winther’s acid 
1-Naphthylamine-8-sulfonic acid 
p-Aminophenol ethyl ether 
2-Phenylamino-8-naphthol-6-sulfonie acid 
Phenyl-1-naphthylamine-8-sulfoniec acid 
Carbonyl chloride 
o-Benzenedicarboxylic acid 

2-Amino-4, 6-dinitrophenol 

2, 4, 6-Trinitrophenol 

p-Toluidine heated with sulfur. 

1, 2, 4-Trihydroxyanthraquinone 

1, 2, 3-Trihydroxybenzene 
2-Methylquinoline 

1, 4-Dihydroxyanthraquinone 
2-Naphthol-3, 6-disulfonie acid 
2-Amino-8-naphthol-3, 6-disulfonic acid 
1, 5-Dihydroxynaphthalene-3, 7-disulfonice acid 
1-Naphthol-3, 6-disulfonic acid 

1, 3-Dihydroxybenzene 
1-Amino-8-naphthol-4-sulfonic acid 
1-Amino-8-naphthol-2, 4-disulfonic acid 
o-Hydroxybenzoic acid 
2-Naphthol-6-sulfonic acid 
1-Naphthol-4, 8-disulfonic acid 
1-Napnthylamine-4, 8-disulfonic acid 
1-Naphthylamine-8-sulfonic acid 
Aniline-p-sulfonic acid 
Diphenylthiourea 
2-Naphthylamine-1-sulfonic acid 
Di-p-aminoditoly] 

Amino toluene 

Amino xylene 

1, 3-Dihydroxynaphthalene-5, 7-disulfonic acid 


SS ——— ———— —— ee 
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THE PRONUNCIATION OF CHEMICAL WORDS 


Reprinted by permission from a report of the Nomenclature, Spelling, and 
Pronunciation Committee of the American Chemical Society* as publishe 
in News Edition, Industrial and Engineering Chemistry, 12, 202 (1934). 


GENERALIZATIONS 


(1) Accenting names of chemical substances on the final 
syllable is to be discouraged in all cases where the preference 
for such an accent is not emphatic. The names amine, arsine, 
quinone, and sulfone and words ending in these names (also 
the suffix -phenone) represent most of the exceptions. The 
general trend of the accent in the English language is recognized 
by authorities to be away from the end and toward the begin- 
ning of the word. However, when the last syllable of a word is 
a significant suffix, as -al for aldehydes, it is not slurred by 
chemists. 

(2) In the interest of uniformity and in accordance with a 
general trend of English pronunciation in America, the ending 
-ide should be pronounced -id. This appears to be uniformly 
the practice in inorganic chemistry. Many organic names 
are so pronounced also. Certain organic terms, however, are 

ronounced -id by many, as acetanilide, imide, phthalimide, 
apide, amide, and several words ending in -amide. 

(3) For chemical names ending in -ine, usage is divided 
between the pronunciations -én and -in, with a tendency in 
favor of -én. Since a distinction in spelling is made by many 
between names of bases ending in -ine and names of nonbases 
ending in -in, the pronunciation -én for the ending -ine is to 
be encouraged. (It is unfortunate that this conflicts in sound 
with the pronunciation of the ending -ene, but it is believed that 
this will cause confusion only with a very few words, as benzine 
and benzene, fluorine and fluorene. As to the pronunciation 
-in, usage, at least in America, is very strongly against it, and 
it would, conflict with the pronunciation of the new ending -yne 
adopted for names of acetylene hydrocarbons.) Quinine, 
because of strong popular usage, is an exception. 

(4) The pronunciation -d/ for the ending of names of alcohols 
and phenols (except the word alcohol itself!), whether regret- 
table or not, seems firmly fixed and should be recognized. 
Emphasis on a significant ending is probably an influence in 
this practice. Chemical terms not belonging to the above 
classes, but generally pronounced -dl, should be spelled with a 
final e; examples, mole, pyrrole. This is in accordance with the 
recommendation of the International Committee on Organic 
Nomenclature. For sol and words ending in -sol, the spelling 
-ol and the pronunciation -6l should be encouraged. 

(5) The ending -yl should be pronounced -%1. The pronuncia- 
tion -él is apparently a Germanism and, although still in use 


* The"members of this committee are Austin M. Patterson, C. A. Jacob- 
son, H. BE. Howe, Arthur B. Lamb, E. J} Crane, Chairman, and the Board 
of Associate Editors of the Journal of the Americal Chemical Society. 
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THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


to some extent is to be discouraged. The pronunciation 
-il, apparently common in England, is seldom heard in the 
United States. 

(6) The ending -z/e (as in nitrile). Usage is divided among 
the pronunciations -%, -tl, and -é. The second of these is 
identical with the pronunciation recommended for -yl, and the 
third is apparently a Germanism. The pronunciation -7 
should be favored. 

(7) The endings -acic, -alic, -anic, -aric, -elic, enic, -eric, 
-etic, -idic, -ilic, -inic, -7sic, -onic, -opic, -oric. A rather exten- 
sive study of the pronunciation of such endings shows a pref- 
erence for a short vowel preceding -ic in all but a few cases. 
This result is in accord with age-old general English usage and 
isto beapproved. Acetic (d-sé’tik) isa very emphatic exception. 
Other exceptions are cetic (sé’tik) and ceric (sé’rik) and adjec- 
tives derived from the names of unsaturated hydrocarbons 
(because of the influence of the significant -ene ending). 

(8) The ending -olic. This ending is an exception to the rule 
for words ending in -ic [compare (7)], perhaps owing to the 
influence of words ending in -o/. Inasmuch as ten cases out of 
twelve studied favor the long 6, some of them by very large 
majorities, it. is recommended that this ending be uniformly 
pronounced -0’lk. 

(9) Adjectives ending in -7c should be accented on the next 
to the last syllable, as glycer’ic, not gly’ceric. In names of 
salts the accent, following the trend indicated in (1) above, 
usually moves one syllable (occasionally more) towards the 
beginning of the word, as gly’cerate, sal’icylate. 

(10) The ending -ime. In oxime, at least, this should be 
pronounced -ém, to accord with usage, though this is contrary 
to the normal English trend. 

(11) The ending -oin should be pronounced as two syllables, 
-0-in, with the accent coming on the preceding syllable (as, 
bén’z6-in, fi’ré-in). In certain words where the addition of 
a chemical suffix causes two vowels to come together there is 
a natural tendency to merge them and thus change their sound, 
as thebaine, linalool. While concession must be made to usage 
in particular cases, as cocaine, the pronunciation of such vowels 
separately is to be encouraged. ‘The use of the dieresis is help- 
ful, as linalodl. 

(12) Words ending in -valent should be so pronounced that 
the last two syllables are -va’lént; as tri-va’/lént (not triv’a-lént). 


THe Worp List 
The words listed below are, except for a few deletions, the 
ones on which the committee’s study was based. After each 
word there ‘is given one or more pronunciations (shown by 
respelling and the use of symbols as explained at the head of 
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THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


the list). When only a single pronunciation is shown this means 
that usage and perhaps other influences are so strongly in favor 
of it that no alternative is proposed. When more than one 
pronunciation is shown an attempt has been made to place 
these in the order of preference. The provision of two, occa- 
sionally three, pronunciations indicates that usage is divided 
without a marked show of preference (this is true of many 
words throughout the English language), or that there is some 
conflict between usage and the other influences properly taken 
into consideration. ‘The word “‘usage”’ in parentheses following 
a pronunciation signifies that usage supports it to a considerable 
extent, notwithstanding other dictates. 

Again let it be said that there is no attempt to proclaim ‘‘This 
pronunciation is right and this one is wrong.”” Usage, chemical 
nomenclature considerations, derivation, and the rules of good 
English (a compromise has sometimes been necessary) suggest 
certain preferences and these we have tried to ascertain. 


Key To PRONUNCIATION 


The symbols used in the respelling for pronunciation have 
the following values: dle, sendte, 4m, dccount, arm; éve, évent, 
énd, recént, makér; ice, ill; dld, dbey, érb, ddd, cénnect; use, 
tinite, arn, tp, circis; food; oil; chair; go; thin. 


abietic 4b 1-6t/tk 

acetal As’6t-a1 
acetaldehyde As/ét-4l’dé-hid 
acetaldoxime 4s’8t-41-d6k’sém 


acetamide 4s/St-4m‘id &s’/St-4m/Id (usage) 
d-sét’d-mid 

acetanilide is’8t-in’I-lid As’&t-tn’I-lid (usage) 

acetic d-se’tik + 

acetoacetate 4s/6-t6-As’é-tat d-sé’'td-As’6-tat 

acetoacetic As/é-t6-d-se’ tik d-sé't6-d-sé’ tik 

acetone 4s’6-ton 

acetonitrile 4s’é-to-ni' tril As’é-té-ni’tril (usage) 

acetonyl d-sét’d-nil 4s’6-t6-nil ; 

acetophenone 4s’6-+6-fé-n6n’ d-sé'td-f6-ndn’ 

acetoxime As/&t-0k’sém 

acetyl 4s’6-til 

acetylene d-sét’1-lén 

aci- as’I- 

acrolein d-kro’lé-in 

acyclic a-si/klik 

acyl as’il 

adiabatic 4d 1-d-battk 

adrenaline Xd-rén’d-lén Hd-rén’d-lin (usage) 

alantolic 4)/kn-t0/lik & 


1348 


THE PRONUNCIATION OF CHEMICAL WORDS’ 


alizarin 
alkaline 
allotropy 
allylamine . 
aluminum 


amide 
amido 
amine 
amino 
ammine 
ammino 
amyl 
anhydride 
aniline 
anisic 
anthranil 
anthranilate 
anthranilic 
antimonic 
antimonyl 
aqua 
aqueous 
arabitol 
arabonic 
arachidic 
arecoline 
arsenic (acid) 
arsine 
arsonic 
asphalt 
assay 
asymmetric 
atropine 
auricyanide 
avitaminosis 
azelaic 
azide 

azine 
azobenzene 
barium 
behenic 
benzamide 
benzanilide 
benzene 
benzil 
benzilic 
benzine 


(Centinued) 


d-liz’d-rin 
&l’kd-lin 
d-ldt’rd-pl 
§1'1l-d-mén’ 
d-100’mi-ntim 
(usage) 
&m/‘id 
d-mé’dé 
d-mén’ 
d-mé’nb 
im/’én 
4m’i-nd 
im/i1 
&n-h7drid 
4n’1-lén 
d-nis’ik 
4n’thrd-nil 
4n-thran’i-lat 
4n/thrd-nil’ik 
Sn’ti-mon’ik 
An’ti-m6-nil 
ak’wa 
a’kwé-ts 
d-rib’i-tdl 
r’d-bon’ik 
Sr’d-kid’ik 
d-ré’k6-lén 
ar-sén’ik 
ar-sén’ 
ar-s6n’ik 
As’folt 
4s’ (usage) 
a’/si-mét’rik 
4t’rd-pén 
6’ri-si’d-nid 


4-vi'td-min-0’sis 


Z'6-]3/ik 
iz’id 
&z’én 
&z/6-bén’zén 
ba’ri-uwm. 
bé-hén’ik 
bén-zim/‘id 
bén-ziin’I-lid 
bén’zén 
bén/’zil 
bén-ziVik 
bén’zén 
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4l’kd-lin 
41’6-trd’pi 


d-li’mi-nim 


4m/id (usage) 
&m‘1-d6 


d-mé’nd (usage) 


An’I-lin (usage) 


an’/ti-md’nik (usage) 


d-ré’k6-lin (usage) 
ar’sé-nik (wsage) 


d-sa’ 
As’I-mét’rik 


6/ri-si’d-nid (wsage) 


bar’i-tim 


bén-zim/’id (usage) 
bén-zin‘i-lid (usage) 


THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


benzohydrol 
benzoin 
benzophenone 
benzoyl 
benzyl 
betaine 
betulinamaric 
biuret 
bivalent 
borneol 
boron 
bromal 
bromide 
bromine 
buret 
butadiene 
butanolide 
butyl 
butyronitrile 
cacodyl 
cacodylate 
caffeine 


calorimetric 
camphanic 
campholenic 
campholic 
caproate 
caprylate 
carbamate 
carbamide 
carbanilide 
carbethoxy 
carbinol 
carbonyl 
cataphoresis 
catechol 
cerebroside 
ceric 

cetic 

cetyl 
chalcone 
chelidonic 
chloral 
chloride 
chlorophyllide 
cholesterol 
cholic 


bén’z6-hi’drol 
bén’z6-in. 
bén’z6-f6-n6n’ 
bén’z6-il 
bén’zil 
be’ta-én 


bét’i-lin-d-mitr’tk 
bi/i-rét’ (usage) 


pee lént 
bor’né-dl 
bd’ron 
bro’mil 
bro’mid 
bro’mén 
bi-r&ét’ 
bu’td-di’én 
bi+tin’6-lid 
bu’til 
bi’ti-r6-nr tril 
k&k’6-dil 
kik’d-dil-at 
kif’6-En 


k3)’6-ri-mét’rik 
kim-fin’ik 
kim ‘f6-lé’/nik 
kim-f0/lik 
kAp’ré-at 
k&p’ri-lat 
kar’bd-mat 
kar-bim/’id 
kar-bin’t-lid 
kar’béth-dk’st 
kar’bi-nol 
kar’bdé-nil 
kkt’d-f6-ré’sts 
kAt’é-chol 
sér’é-bré-sid 
se’rik 
sé’ tik 
se’ til 
kal’kon. 
kél/i-don’kk 
klo’ral 
k10’rid 
klo’r6-fl'id 
k6-lés’tér-5l 
kO/likk 
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b&n/z6-hi-drol’ (usage) 


bén’z6-él (usage) 


bi’t-rét 


bér’én 


bi-tin’d-lid (wsage) 
biu'ti-ré-ni'tril (wsage) 


k&k’6-dil’at 
kaf’é-in (usage) 
k&f’En (popular) 


kim/f6-lén’Ik 


kar-bim’at (usage) 
kar-bim/’id (usage) 
kar-bin’{-lid (usage) 


kxt’é-kol (usage) 
sé-ré’ bré-sid 
strik 


stt/il 
chal’kon (usage) 
ké'li-din’ik (usage) 


THE PRONUNCIATION OF CHEMICAL WORDS 


choline 
choloidanic 
chromyl 
cinene 
cinnamal 
cinnamate 
cinnamic 
citrate 
clupeine 
bobaltieyanide 
cocaine 
codeine 
colchicine 
colloid 
comenic 
coniceine 
conline 
constitutive 
convallamarin 
coumaric 
coumarin 
creatine 
eresol 
cresyl 
crotonic 
cyanamide 


cyanogen 
cyclic 
cyclohexane 
cysteine 
decyl 
decylene 
desoxy 
diacetyl 
diazo 
dichromate 
diethylamine 
dinaphthol 
dioxindole 
diphenic 
diphenylethane 
dipropargyl 
distillate 
dynamite 
elaidic 
elemolic 
enol 


(Continued) 


k0’lén 
k0l’oi-din’kk 
krd’m 

si’nen 

sin’d-m3l 
sin’d-mat 
si-niim‘tk 

sit’rat 
kloo’pé-én 
k6-b6l'ti-si’d-nid 
ké-kan’ (popular) 
kd’dé-én 
k6l’chi-sén (usage) 
kdl‘oid 
k6-mén’ik 
k6-nis’é-En 
kO’ni-én 
kdn’sti-ti’tiv 
koén-vaél’é-mar’in 
koo-mar’ik 
koo’m4-rin 
kré’d-tén 

kré’sol 

krés’il 
kr6-ton’ik 
si/Sn-4m/id 


si-kn’6-jén 
sYklik 
si/kl6-hék’san 
sis’té-én. 
dés’il 
dés’i-lén 
dés-dk’si 
di-is’é-til 
di-42’6 
di-krd’mat 
di-éth’il-d-mén’ 
di-nif’thol 
di’dk-sin’dol 
di-fén’ik 
di-fén’/il-éth’an 
di’pré-par’jil 
dis’ti-lat 
di’nd-mit 
él’/4-1d’ik 
él/é-m0/lik 
é’nol 
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sin’én 


si-nim’at 


k6-bél'ti-si’d-nid (usage) 
k0’k4-En 


kol’ki-sén 


k6én-stit’i-tiv 
kt-mar’ik (usage) 
ki’md-rin (usage) 
kré’d-tin (usage) 
késil 


si/An-im‘id (usage) 
si-in’d-mid 


di-dk’sin-dél 


dlis’ti-lat 


THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


enolic 
enterokinase 
enzyme 
enzymic 
ephedrine 
ergosterol 
erythrose 
ethoxide 
ethyl 
ethylidene 
ferricyanide 
fluorene 
fluorescein 
fluorine 
formamide 
fructose 
fulminic 
fumaric 
furan 
furfural 
furoin 
galalith 
geraniol 
gitogenic 
gluconic 
glucosamine 
glucoside 
glutamic 
glutaric 
glutathione 
glyceric 
glycine 
glycolic 
glycyl 
glycyrrhetic 
glyoxal 
glyoxyl 
guaiacol 
guanidine 
guanine 
gulose 
hafnium 
halide 
halogen 
haloid 
haloquinonoid 
hematin 
hemoglobin 


é-n0lik 
én’/tér-6-ki/nas 
én’zim 
én-zi’mik 
éf’é-drén 
ér-gds’tér-d1 
ér’{-thros 
éth-6k’sid 
éth’il 
&th-1’1-dén 
fér’I-si’d-nid 
f100’6-rén. 
f100'6-rés’6-In 
fl00’6-rén 
form-im’id 
frtik’tds 
ftl-min’ik 
fi-mar’ik 
fi’rin 
far’ fiir-al 
fw’rd-in 
gil’d-lith 
jé-ra’ni-dl 
jit’6-jén’ik 
gloo-kén’/ik 
2100’k6s-d-mén? 
g100’k6-sid 
glo0-tim/ik 
gloo-tar’tk 
gloo’'té-thi’on 
gli-sér’ik 
gli’sén 
gli-ko/lik 
gli’sil 
glis’i-rét/ik 
gli-dk’sil 
gli-dk’sil 
gwi'd-kol 
gwa’ni-dén 
gwanén 
gii’/los 
haf’ni-im 
hal’id 
hal’6-jén 
hil’oid 
hal’6-kwin’d-noid 
hém’d-tin (usage) 
hé’mé-g1d’bin 
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én’tér-6-kin’4s 
é-féd’rin (usage) 
é-rith’ris 
éth’il-i-dén 


flo0-dr’é-sén (usage) 


form-im’id (usage) 


gli-sén’ (usage) 
gli-kol’Ik (usage) 


gli’dk-sil’ (usage) 


ha’lid (usage) 


ha’loid 
hal’6-kwi-nd’noid 
hé’md-tin 
hém’6-g10’bin 


THE PRONUNCIATION OF CHEMICAL WORDS 


heroine 
hydantoin 
hydrazide 
hydrazine 
hydrazo 
hydrazoic 
hydriodic 
hydrofluoric 
hydroquinone 
hydrosol 
hydroxylamine 
hyenic 
hypoiodous 
iatrochemistry 
idose 
illinitum 
imide 
imido 
imino 
indigotin 
indoxyl 
inositol 
iodine 
iodoso 
iodous 
ionone 
irone 
isatide 
isatin 

iso 
isotropic 
itaconic 
labile 
lauronolic 
leucine 
linalodl 
linalyl 
linoleic 
linolenic 
lipase 
lipide 
lipoid 
litharge 
lutidine 
maleic 
malic 
malonic 
malonyl 


(Continued) 


hér’6-én 
hi-diin’td-In 
hi’drd-zid 
hi/drd-zén 
hi-driz’6 
hi-drd-z0’ik 
hi’dri-6d’ik 
hi/dr6-f100-6r’tk 
hi/dr6-kwi-nGn’ 
hi’dr6-sdl 
hi-drdk’sil-¢-mén’ 
hi-én’ik 
hi’p6-i-0’dts 
1-4t/r6-kémis-tri 
j/dos 
{-lin’i-t%m. 
im’id 
i-mé’d6 
I-mé’nd 
in-dig’6-tin 
In-d6k’sil 
In-0’si-tol 
7’6-dén 
j/6-d0’s6 
{-0’dts 
1’6-non’ (usage) 
i-ron’ (usage) 
Vsd-tid 
Vsd-tin 
Vs0 
1’s0-tréop’ik 
it’d-k6n’ik 
1a’bil 
16’r6-nG/lik 
1o00’sén (usage) 
lin-41’6-o1 
lin’d-lil 
lin’6-l@’ik 
Iin’6-lén’ik 
li’pas 
lipid 
li’poid 
lith’arj 
100’ti-dén (usage) 
md-lé’ik 
malik 
md-l6n’ik 
mil’d-nil 
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hér’d-In (usage) 


tm’id (usage) 
im’I-dé 


Im’i-n6 
in’di-go' tin 


1’s6-tro’ pik 
la’sén 


Iin’6-lé’nik (usage) 


lip’Id (usage 
Ifp’oid (usage) 


la’ti-dén 


md-lo’nik (usage) 


THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


mandelic 
manganese 
manganic 
mannonic 
margaric 
meconic 
melissyl 
mellophanic 
menthol 
mercaptal 
mercaptan 
mercuric 
mercurous 
mesaconic 
mesityl 
mesitylene 
mesitylenic 
mesotartaric 
mesothorium 
mesoxalic 
metarsenic 
methanol 
methyl 
methylal 
methylamine 
micro 

mole 
molecule 
monacetin 
mono 
monoxide 
morphine 
naphthalide 
naphthenic 
naphthol 
nascent 
neurine 
niton 
nitrato 
nitrile 

nitro 
nitrosamine 
nitrosyl 
nitroxyl 
nonane 
nucleic 
nucleotide 
oleic 


man-dél’ik 
min’gd-nés 
main-gin’ik 
md-non’ik 
mar-gar’ik 
mé-k6n’ik 
mé-lis’f] 
mél’6-fan’ik 
mén’thol 
mér-kiap’tal 
mér-kap’tin 
mér-ki’ rik 
mér-ki’ ris 
més/d-k6n’ik 
més‘i til 
mé-sit’il-én 
mé-sit’/!-lé’nik 
més/6-tar-tar’ik 
més’6-tho’ri-tim 
més/6k-sal/ik 
mét’ar-sén’Ik 
méth’d-nol 
méth’il 
méth’il-s1 
méth’il-d-mén’ 
mi’kr6é 


mol 
m6l’é-kil 
mon-is’é-tin 
mo6n’6 
m6n-6k’sid 
mor’fén 
naf’thd-lid 
ndf-thé’nik 
naf’thol 
nis’ ént 
noo’rén (usage) 
ton 


ni-tra’to 
ni‘ tril 
nitro 
ni’tr6-sd-m6én’ 
ni’ tré-sil 
ni-trék’sil 
ndo’nan 
nu-klé’ik 
ni’klé-6-tid 
6-léIk 
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miar-gar’lk (usage) 


mé-sit/1-lén/%k 
més‘6-tar-tar’lk (wsage) 


méz’dk-sal’tk (usage) 


méth’il-4l’ (usage) 


mo-nas’é-tin 


mo’nd 
m6-n6k’sid 


naf’thd-lid (usage) 
naf-thén/ik 


na’sént 
nv’rén 


ni‘tril (usage) 


ni-tro’sil (usage) 


THE PRONUNCIATION OF CHEMICAL WORDS 
(Continued) 


orcinol 
ortho 
osazone 
osmium 
oxalic 
oxazine 
oxide 

oxime 
oxindole 
oxozonide 
ozone 
palladio 
pelargonic 
pentitol 
peptide 
periodic (acid) 
permutite 
peroxide 
phenate 
phenazine 
phenetidine 
phenol 
phenolic 
phenolphthalein 
pheophorbide 
phloretic 
phlorizin 
phosphatide 
phosphorous 
phthalein 
phthalic 
phthalide 
phthalimide 
phytol 
phytosterol 
picric 
pilocarpine 
pimalic 
pimaric 
pimelic 
pinacolone 
piperamide 


piperidine 
polymerism 
polymerize 
porphyrin 
praseodymium 


6r’si-ndl 
6r’thd 
6’sd-zon 
6z’mi-tim 
6k-sal’tk 
6k’sd-zén 
6k’sid 
6k’sém 
6k-sin’dol 
6k-s0’z6-nid 
0’z0n 
pa-la’di-6 
pél’ar-gin’tk 
pén’ti-tol 
pép’tid 
piar’i-6d’ik 
par’ mii-tit 
pér-dk’sid 
fé’/nat 
fén’d-zén 
fén-ét/i-dén 
fé’ndl 
fé-n0/lik 
fé/ndl-thil’é-in 
fé’d-f6r’bid 
16-rét/ik 
flor’{-zin 
fds’fd-tid 
fos-f0’riis 
thal’é-in 
thal’ik 
thal’id 
thil-tm’id 
fi’tol 
fi-tds’tér-dl 
pik’rik 
pi/ld-kar’pén 
pi-mal’Ik 
pi-maritk 
pi-mél’ik 
pin-ak’6-lon 
pip’ér-im’id 


pi-pér’i-dén 
pol’i-mér-iz’m 
pol’i-m ér-iz 
por’fi-rin 


pra’zé-d-dim’I-tim 


1355 


0’sd-zon’ (usage) 


6k’sin-dol 


fén’at 


fé’nol-thal’én (usage) 


fds’f6-riis (usage) 
thal’én (usage) 


thal-im’Id (usage) 


pip’ér-Am’Id (usage) 
pi-pér’d-mid 
pip’ér-{-dén 
po-lim’ér-iz’m. 
po-lim’ér-iz 


THE PRONUNCIATION OF CHEMICAL WORDS 


propiolic 
propionamide 
propionic 
propionyl 
propyl 
propylidene 
protein 
ptomaine 
pyrazoline 
pyrogallol 
pyrrole 
pyrrolidine 
pyruvic 
quadrivalent 
quinine 
quinone 
quinonoid 
racemize 
resorufin 
rhamnitol 
ribonic 
ribose 

ricin 
rosaniline 
rosolic 
sabinene 
saccharic 
saccharide 
salicylate 
saligenin 
samarium — 
santalic 
sebacic 
selenate 
selenic 
selenide 
semicarbazide 
serine 
skatole 
solute 
stannonic 
stearic ‘ 
stearin 
stearolic 
stibine 
strontium 
strychnine 
styrene 


(Continued) 


pro’pi-olik 
pro’pi-dn-im’id 
pro ‘pi-dn’ik 
pro’ ’pi-d-nil 
pro’pil 
pré-pil’i-dén 
pro’té-in 
t0’man (popular) 
pir-iz’6-lén 
pi rd-gal’ol 
pir’dl 
pi-ro’li-dén 
pi-roo’vik 
kwod’ri-va’lént 
kwi’nin (popular) 
kwin-in’ 
kwin’d-noid 
ris’&miz 
réz’6-roo’fin 
rim/’nj-tol 
ri-b6n’ik 
ti’bids 
ri’sin 
roz-Ain‘1-lén 
r0z-0’lik 
sitb’i-nén 

as 

&k’d-rid 
aal'V-oil-at 
sd-lij’énin 
sd-mar’!-im 
sin-tal’ik 
sé-bas’Ik 
sél’@nat 
s@lén’ik 
sél/&nid 
sém‘j-kar’bd-zid 
sér’én 
ska’tol 
sol’tit 
std-ndn’ik 
sté-Arik 
sté’d rin 
sté’-d-r0’lik 
stib’én 
strién’shi-iim 
strik’nén 
sti’rén 
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pro’pi-n-im’Id (usage) 
pro’ pil-i-dén 
t0’ma-én 


pir-dl’ (usage* 
pi-rol’i-dén 


kwin’én 


kwi-nd’noid 


TOz-An’!-lin (usage) 


roz-Ol’Ik (usage) 


sd-lis’1-lat 


sd-ma’ri-tim 


sé-lé’nik (usage) 


sém ‘1-kar’bd-zid 


rik’nin (usage) 


THE PRONUNCIATION OF CHEMICAL WORDS 


sulfinic 
sulfonal 
sulfone 
sulfonic 
sulfurous 
sulfuryl 
tartaric 
taurocholic 
terephthalic 
tetrolic 
thebaine 
theine 
titanic 
titanium 
titanous 
titanyl 
titer 
titrate 
trional 
trivalent 
univalent 
uranyl 
urea, 
ureide 
valeric 
valine 
vanadate 
vanillin 
veratrole 
vinyl 
vitamin 
vitellin 
xenon 
xylitol 


(Concluded) 


stil-fin’ik 

stil’f6-n il 

stil-f6n’ stil’fon 
stil-fon’/tk 

sul-fi’riés 

stl’ft-ril 

tar-tir’ik tar-tar’ik (usage) 
t6/r6-k0/lik 

tér’éf-thaltk 

té-tro’lik 

thé’ba-én 

thé’én. 

ti-tin’ik 

ti-ta’ni-tim 

ti-tin’us 

ti’tdn-il 

ti’tér 

ti’trat 

tri’6-nail 

tri-va’lént 

t’/ni-va’lént 

Wrd-nil 

t-ré’4 

tré-id 

vd-lér’tk 

val’én vi'lén 
van’ d-dat 

vin’i-lin 


zi li-tol 
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FLAME AND BEAD TESTS 


Flame Colorations 
VIOLET 


Potassium compounds. Purple red through blue glass. 
Easily obscured by sodium flame. Bluish green through green 
glass. Rubidium and Caesium compounds impart same flame 
as potassium compounds. 


BuLuEs 


Azure.—Copper chloride. Copper bromide gives azure blue 
followed by green. Other copper compounds give same colora- 
tion when moistened with hydrochloric acid. 

Light Blue.—Lead, Arsenic, Selenium. 


GREENS 

Emerald.—Copper compounds except the halides, and when 
not moistened with hydrochloric acid. 

Pure Green.—Compounds of thallium and tellurium. 

Yellowish.—Barium compounds. Some molybdenum com- 
pounds. Borates, especially when treated with sulphuric acid 
or when burned with alcohol. 

Bluish.—Phosphates with sulphuric acid. 

Feeble—Antimony compounds. Ammonium compounds. 

Whitish.—Zine. 

Reps 


Carmine.—Lithium compounds. Violet through blue glass. 
Invisible through green glass. Masked by barium flame. 

Scarlet.—Strontium compounds. Violet through blue glass. 
Yellowish through green glass. Masked by barium flame. 

Yellowish.—Calcium compounds. Greenish through blue 
glass. Green through green glass. Masked by barium flame. 


. YELLOW 
Yellow.—All sodium compounds. Invisible with blue glass. 


Borax Beads 


Abbreviations employed: s., saturated; s.s., supersaturated; n.s., not 
saturated; h., hot; c., cold. 


Substance Oxidizing flame | Reducing flame 
Aluminum)... .- Colorless (he., ns.); Colorless; opaque (s.) 
opaque (s.8.) 
Antimony......... hee yellow or brown-] Gray and opaque 
is ., 8.8. 
Sarum eee Colouléas (0-8 -) as wien Mele mallifer SEE oe ce eee 
Bismuthws, o.oo a.e Colorless; yellow or brown-| Gray and opaque 
ish (h., 8.8.) 
Cadmium......... Colorless Gray and opaque 
Calciumms aye ee Colorless (n'8;) tak we le ikcd.. 1 cee 
Cerium eee Red (h.) Colorless (h.c.) 
Chromium 2.225 Green (c.) Green 
Cobaltteer i. eee Blue (h.c.) Blue (h.c.) 
Coppertmaeccccoc: Green (h.); blue (c.) Red (c.): opaque (g.s.): 
colorless (h.) ~ 
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FLAME AND BEAD TESTS (Continued) 


Borax Beads (Continued) 








Substance Oxidizing flame Reducing flame 
Tron iriecienietecns aon or brownish red | Green (s.s.) 
(h., 1.8. 
Weadenereppeceeerete Colorless; yellow or brown-| Gray and opaque 
ish (h., 8.8.) 
Magnesium........ Colorlessi(nis)) PM P28 os eee 
Manganese........}| Violet (h.c.) Colorless (h.c.) 
Molybdenum,..... Colorless Yellow or brown (h.) 
Nickel Sin are Brown; red (c.) Gray and opaque 
Silicon sehen wee (h.c.); opaque | Colorless; opaque (s.) 
8.8. 

Silverwater Colorless (n.s.) Gray and opaque 
Strontiam))...0no00 Colorlessy (078) sine | he iccycisvorecns tec 
ind, A. sae Colorless (h.c.); opaque | Colorless; opaque (s.) 

8.8. 
ARE MAMINTN oy Gooenc Colorless Yellow (h.); violet (c.) 
‘Tungstens ee ener Colorless Brown 
Wranimysenerene Yellow or brownish (h.,| Green 

n.s.) 
Vanadiumpereeeceic Colorless Green 





re I 
Beads of Microcosmic Salt 


Substance 


NaNH.HPO, 


Oxidizing flame 


Reducing flame 


TT ns ee 


tee weer eee ee 


Wear ess lessisselexeusssveye 
Magnesium........ 
Manganese........ 
Molybdenum..... 
Nickell Garters career 


Silicon asectctertaae 
Silvers. oeeeete toe 


Titscntn ces é tes 


Colorless; opaque (s.) 


.| Colorless (n.s.) 


Colorless; opaque (s.) 
Colorless (n.s.) 

Colorless (n.s.) 

Colorless; opaque (s.) 
Yellow. or brownish red 


(h., 8.) 
Red (h., 8.); green (c.) 
Blue (h.c.) 

Blue (c.); green (h.) 
Yellow or brown (h., s.) 


Colorless (n.s.) 
‘olorless; opaque (s.) 
Violet (h.c.) 


.| Colorless; green (h.) 


Yellow (c.); red (h., s.) 


(Swims undissolved) 


Colorless; opaque (s.) 
Colorless; opaque (s.) 
Colorless (n.s.) 


(h., 8. 


Colorless (n.s.) 


Colorless; not clear (s.s.) 
ray and opaque 

Colorless; not clear (s.s.) 

Gray and opaque 

Gray and opaque 

Colorless; not clear (s.s.) 

Colorless 


Green (c.) 

Blue (h.c.) 

Red and opaque (c.) 

Colorless; yellow or brown- 
ish (h.) 

Gray and opaque 

Colorless; not clear (s.s.) 

Colorless 

Green (h.) 

Yellow (c.); red (h.); gray 
and opaque 

(Swims undissolved) 

Gray and opaque 

Colorless; not clear (s.s.) 

Colorless 

Violet (c.); 
brownish (h.) 


Green (h.) 


yellow or 


Green 
Gray and opaque 


Se aa eee Ss 2 
Sodium Carbonate Bead 


Manganese........] Green 


eee es 
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Colorless 


PREPARATION OF REAGENTS 


The following pages present directions for the preparation 
of various reagents. The collection has been prepared with the 
active collaboration of W. D. Bonner, R. K. Carleton, L. L. 
Carrick, Giles B. Cooke, E. J. Cragoe, Thos. De Vries, James L. 
Kassner, Thos. W. Mason, F. C. Mathers, M. G. Mellon, 
W. C. Pierce, J. H. Reedy, Arthur A. Vernon and 8. R. Wood. 
Many others have contributed valuable suggestions. 





Volumes have been stated in milliliters (ml) and liters (1). 
One milliliter is equivalent to 1.000027 cubic centimeters (cm? 
or cc.). Masses are indicated in grams (g). 

The relation to molar solution (M) or normal solution (N) 
is indicated in many cases. 

Distilled water should be used. 


LABORATORY REAGENTS FOR GENERAL USE 


DILUTE ACIDS, 3 molar. Use the amount of concentrated 
acid indicated and dilute to one liter. 

Acetic acid, 3 N. Use 172 ml of 17.4 M acid (99-100 %). 

hipaa acid, 3 N. Use 258 ml of 11.6 M acid (36% 
HCl. 

Nitric acid, 3 N. Use 195 ml of 15.4 M acid (69 % HNO,). 
Hpon ene acid, 9 N. Use 205 ml of 14.6 M acid (85% 

3POu,). 

ead acid, 6 N. Use 168 ml of 17.8 M acid (95% 

2 4). . z 

DILUTE BASES. 

Ammonium hydroxide, 3 M,3 N. Dilute 200 ml of con- 
centrated solution (14.8 M, 28% NHs) to 1 liter. 

Barium. hydroxide, 0.2 M, 0.4 N. Saturated solution, 
63 g per liter of Ba(OH)2.8H.0. Use some excess, filter off 
BaCOs3 and protect from CO: of the air with soda lime or 
ascarite in a guard tube. 

Calcium hydroxide, 0.02 M, 0.04 N. Saturated solution, 
1.5 g per liter of Ca(OH)2. Use some excess, filter off CaCO; 
and protect from. CO, of the air. 

Potassium hydroxide, 3 M, 3 N. Dissolve 176 g of the 
sticks (95 %) in water and dilute to 1 liter. 

Sodium hydroxide, 3 M,3 N. Dissolve 126 g of the sticks 
(95 %) in water and dilute to 1 liter. 

GENERAL REAGENTS. (See also Standard Solutions for 
Volumetric Analysis, and Decinormal Solutions of Salts and Other 
Reagents.) 

Aluminum chloride, 0.167 M, 0.5 N. Dissolve 22 g of 


AICI; in 1 liter of water. 
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LABORATORY REAGENTS (Continued) 


Aluminum nitrate, 0.167 M, 0.5 N. Dissolve 58 g of 
Al(NOs)3.7.5H2O in 1 liter of water. 

Aluminum sulfate, 0.083 M, 0.5 N. Dissolve 56 g of 
Al2(SOx4)3.18H2O in 1 liter of water. 

Ammonium acetate, 3 M, 3 N. Dissolve 230 g of 
NH,C2H;0: in water and dilute to 1 liter. 

Ammonium carbonate, 1.5 M. Dissolve 144 g of the 
commercial salt (mixture of (NH.)2CO3.H2O and NHiCO.NH2) 
in 500 ml of 3 N NH.OH and dilute to 1 liter. 

Ammonium chloride, 3 M,3 N. Dissolve 160 g of NH,Cl 
in water. Dilute to 1 liter. 

Ammonium molybdate. 

1.0.5 M,1N. Mix well 72 g of pure MoO; (or 81 g of 
H.MoO,) with 200 ml of water, and add 60 ml of conc. ammo- 
nium hydroxide. When solution is complete, filter and pour 
filtrate, very slowly and with rapid stirring, into a mixture of 
270 ml of conc. HNO; and 400 ml of water. Allow to stand 
over night, filter and dilute to 1 liter. 

2. The reagent is prepared as two solutions which are mixed 
as needed, thus always providing fresh reagent of proper 
strength and composition. Since ammonium molybdate is an 
expensive reagent, and since an acid solution of this reagent as 
usually prepared keeps for only a few days, the method proposed 
will avoid loss of reagent and provide more certain results for 
quantitative work. 

Solution 1. Dissolve 100 g of ammonium molybdate (C.P. 
grade) in 400 ml of water and 80 mlof 15 MNH,OH. Filter if 
necessary, though this seldom has to be done. 

Solution 2. Mix 400 ml of 16 M nitric acid with 600 ml of 
water. 

For use, mix the calculated amount of solution 1 with twice 
its volume of solution 2, adding solution 1 to solution 2 slowly, 
with vigorous stirring. Thus, for amounts of phosphorus up to 
20 mg, 10 ml of solution 1 to 20 ml of solution 2 is adequate. 
Increase amount as needed. 

Ammonium nitrate, 1 M,1N. Dissolve 80 g of NH.NO; 
in 1 liter of water. 

Ammonium oxalate, 0.25 M, 0.5 N. Dissolve 35.5 g of 
(NH,)2C20,.H20 in water. Dilute to 1 liter. 

Ammonium sulfate, 0.25 M, 0.5 N. Dissolve 33 g of 
(NH,)2SO, in 1 liter of water. 

Ammonium sulfide, colorless. 

1.3 M. Treat 200 ml of conc. NH,OH with H.S until 
saturated, keeping the solution cold. Add 200 ml of conc. 
NH.OH and dilute of 1 liter. 

2-6 N. Saturate 6 N ammonium hydroxide (40 ml conc. 
ammonia solution -+- 60 ml H.O) with washed H:S gas. The 
ammonium hydroxide bottle must be completely full and must 
be kept surrounded by ice while being saturated (about 48 hours 
for two liters). The reagent is best preserved in brown, com- 
pletely filled, glass-stoppered bottles. 


1362 


LABORATORY REAGENTS (Continued) 


Ammonium sulfide, yellow. Treat 150 ml of conc. 
NH,OH with H.S until saturated, keeping the solution cool. 
Add 250 ml of conc. NH,OH and 10 g of powdered sulfur. 
Shake the mixture until the sulfur is dissolved and dilute to 
1 liter with water. In the solution the concentration of 
(NH;)oS2, (NH,)2S and NH.OH are 0.625, 0.4 and 1.5 normal 
respectively. On standing, the concentration of (NH4)2S2 
increases and that of (NH.,)2S and NH,OH decreases. 

Antimony pentachloride, 0.1 M,0.5 N. Dissolve 30 g of 
SbCl; in 1 liter of water. 

Antimony trichloride, 0.167 M, 0.5 N. Dissolve 38 g of 
SbCl; in 1 liter of water. 

Aqua regia. Mix 1 part concentrated HNO; with 3 parts of 
concentrated HCl. This formula should include one volume 
of water if the aqua regia is to be stored for any length of time. 
Without water, objectionable quantities of chlorine and other 
gases are evolved. 

Barium chloride, 0.25 M, 0.5 N. Dissolve 61 g of BaCh. 
2H,0 in water. Dilute to 1 liter. 

Barium hydroxide, saturated solution, 0.1 M, about 0.2 N. 
Dissolve 32 g of Ba(OH)2.8H20 in 1 liter of water. 

Barium nitrate, 0.25 M,0.5 N. Dissolve 65 g of Ba(NOs)2 
in 1 liter of water. 

Bismuth chloride, 0.167 M, 0.5 N. Dissolve 53 g of 
BiCl,; in 1 liter of dilute HCl. Use 1 part HCl to 5 parts water. 

Bismuth nitrate, 0.083 M, 0.25 N. Dissolve 40 g of 
Bi(NO3)3.5H.2O in 1 liter of dilute HNO;. Use 1 part of HNO: 
to 5 parts of water. 

Cadmium chloride, 0.25 M, 0.5 N. Dissolve 46 g of 
CdCl, in 1 liter of water. 

Cadmium nitrate, 0.25 M, 0.5 N. Dissolve 77 g of 
Cd(NOs)2.4H2O in 1 liter of water. 

Cadmium sulfate, 0.25 M,0.5 N. Dissolve 70 g of CdSO.. 
4H.0 in 1 liter of water. 

Calcium chloride, 0.25 M, 0.5 N. Dissolve 55 g of 
CaCl.6H.O in water. Dilute to 1 liter. 

Calcium nitrate, 0.25 M,0.5N. Dissolve 41 g of Ca(NOs)2 
in 1 liter of water. 

Chloroplatinic acid. 

1. 0.0512 M, 0.102 N. Dissolve 26.53 g of H.PtCl..6H20 in 
water. Dilute to 100 ml. Contains 0.100 g Pt per ml. 

2. Make a 10% solution by dissolving 1 g of H2PtCls.6H2O in 
9 ml of water. Shake thoroughly to insure complete mixing. 
Keep in a dropping bottle. 

Chromic chloride, 0.167 M, 0.5 N. Dissolve 26 g of 
CrCl; in 1 liter of water. 

Chromic nitrate, 0.167 M, 0.5 N. Dissolve 40 g of 
Cr(NOs)3 in 1 liter of water. 

Chromic sulfate, 0.083 M, 0.5 N. Dissolve 60 g of 
Cr2(SOx)3.18H2O in 1 liter of water. 

Cobaltous nitrate, 0.25 M, 0.5 N. Dissolve 73 g of 
Co(NO3)2.6H2O in 1 liter of water. 
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Cobaltous sulfate, 0.25 M, 0.5 N. Dissolve 70 g of 
CoSO,.7H:20 in 1 liter of water. 

Cupric chloride, 0.25 M, 0.5 N. Dissolve 43 g of CuCh.- 
2H,0 in 1 liter of water. 

Cupric nitrate, 0.25 M,0.5 N. Dissolve 74 g of Cu(NOs;)2.- 
6H.O in 1 liter of water. 

Cupric sulfate, 0.5 M,1N. Dissolve 124.8 g of CuSO,- 
ae in water to which 5 ml of H:SO, has been added. Dilute 
to 1 liter. 

Ferric chloride, 0.5 M, 1.5 N. Dissolve 135.2 g of FeCl;.- 
see in water containing 20 ml of conc. HCl. Dilute to 
1 liter. 

Ferric nitrate, 0.167 M,0.5.N. Dissolve 67 g of Fe(NOs)3.- 
9H2O in 1 liter of water. 

Ferric sulfate, 0.25 M, 0.5 N. Dissolve 140.5 g of Fe- 
(SO,):.9H2O in water containing 100 ml of conc. H»SO,. Dilute 
to 1 liter. 

Ferrous ammonium sulfate, 0.5 M@,1N. Dissolve 196 g 
of Fe(NH,SO.)o.6H2O in water containing 10 ml of cone. 
H28O,. Dilute to 1 liter. Prepare fresh solutions for best 
results. 

Ferrous sulfate, 0.5 M,1N. Dissolve 139 g of FeSO..7H,O 
in water containing 10 ml of conc. H,SO,. Dilute to 1 liter. 
Solution does not keep well. 

Lead acetate, 0.5 M,1N. Dissolve 190 g of Pb(C»H;O»)s.- 
3H.0 in water. Dilute to 1 liter. 

Lead nitrate, 0.25 M, 0.5 N. Dissolve 83 g of Pb(NO;)2 
in 1 liter of water. 

Lime water. See Calcium hydroxide. 

Magnesium chloride, 0.25 M, 0.5 N. Dissolve 51 g of 
MgCl:.6H:O in 1 liter of water. 

Magnesium chloride reagent. Dissolve 50 g of MgCl..- 
6H2O and 100 g of NH.Cl in 500 ml of water. Add 10 ml of 
conc. NH,OH, allow to stand over night and filter if a precip- 
itate has formed. Make acid to methyl red with dilute HCl. 
Dilute to 1 liter. Solution contains 0.25 M MgCl, and 2 M 
NH,Cl. Solution may also be diluted with 133 ml of conc. 
NH,OH and water to make 1 liter. Such a solution will con- 
tain 2 M NH,OH. 

Magnesium nitrate, 0.25 M, 0.5 N. Dissolve 64 g of 
Mg(NOs3)2.6H20 in 1 liter of water. 

Magnesium sulfate, 0.25 M, 0.5 N. Dissolve 62 g of 
MgS0O..7H.0 in 1 liter of water. 

Manganous chloride, 0.25 M, 0.5 N. Dissolve 50 g of 
MnCl:.4H2O in 1 liter of water. 

Manganous nitrate, 0.25 M, 0.5 N. Dissolve 72 g of 
Mn(NOs3)2.6H2O in 1 liter of water. 

Manganous sulfate, 0.25 M, 0.5 N. Dissolve 69 g of 
MnS0O,.7H.O in 1 liter of water. 

Mercurie chloride, 0.25 M, 0.5 N. Dissolve 68 g of 
HgCl. in water. Dilute to 1 liter. 
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Mercurie nitrate, 0.25 M, 0.5 N. Dissolve 81 g of 
Heg(NOs)2 in 1 liter of water. 

Mercuric sulfate, 0.25 M,0.5 N. Dissolve 74 g of HgSO. 
in | liter of water. 

Mercurous nitrate. Use 1 part HgNOs;, 20 parts water 
and 1 part HNO;. 

Nickel chloride, 0.25 M, 0.5 N. Dissolve 59 g of NiCh.- 
6H,O in 1 liter of water. 

Nickel nitrate, 0.25 M@,0.5 N. Dissolve 73 g of Ni(NOs)2.- 
6H.O in 1 liter of water. 

Nickel sulfate, 0.25 M,0.5 N. Dissolve 66 g of NiSO..6H2O 
in 1 liter of water. 

Potassium bromide, 0.5 M, 0.5 N. Dissolve 60 g of 
KBr in 1 liter of water. 

Potassium carbonate, 1.5 M, 3 N. Dissolve 207 g of 
KK,CO; in 1 liter of water. 

Potassium chloride, 0.5 M, 0.5 N. Dissolve 37 g of KCl 
in 1 liter of water. 

Potassium chromate, 0.25 M, 0.5 N. Dissolve 49 g of 
KsCrQ, in 1 liter of water. 

Potassium cyanide, 0.5 M,0.5 N. Dissolve 33 g of KCN 
in 1 liter of water. 

Potassium dichromate, 0.125 M. Dissolve 37 g of 
K;Cr2O7 in 1 liter of water. 

Potassium ferricyanide, 0.167 M, 0.5 N. Dissolve 55 
g of K;Fe(CN). in 1 liter of water. 

Potassium ferrocyanide, 0.5 M, 2 N. Dissolve 211 g of 
K,Fe(CN).>.8H2O in water. Dilute to 1 liter. 

Potassium iodide, 0.5 M, 0.5 N. Dissolve 83 g of KI in 
1 liter of water. 

Potassium nitrate, 0.5 M,0.5 N. Dissolve 51 g of KNO; 
in 1 liter of water. 

Potassium sulfate, 0.25 M,0.5 .N. Dissolve 44 g of K»SO, 
in 1 liter of water. 

Silver nitrate, 0.5 M, 0.5 N. Dissolve 85 g of AgNO; in 
water. Dilute to 1 liter. 

Sodium acetate, 3 M,3N. Dissolve 408 g of NaC:H;02.- 
3H.O in water. Dilute to 1 liter. 

Sodium carbonate, 1.5 .M,3N. Dissolve 159 g of NazCOs, 
or 430 g of Na,CO;.10H:20 in water. Dilute to 1 liter. 

Sodium chioride, 0.5 M, 0.5 N. Dissolve 29 g of NaC] 
in 1 liter of water. 

Sodium cobaltinitrite, 0.08 M (reagent for potassium). 
Dissolve 25 g of NaNO, in 75 ml of water, add 2 ml of glacial 
acetic acid and then 2.5 g of Co(NOs)2.6H2O. Allow to stand 
for several days, filter and dilute to 100 ml. Reagent is some- 
what unstable. 

Sodium hydrogen phosphate, 0.167 M, 0.5 N. Dissolve 
60 g of NasHPO,.12H:20 in 1 liter of water. 

Sodium nitrate, 0.5 M, 0.5 N. Dissolve 43 g of NaNO: 
in 1 liter of water. 
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Sodium sulfate, 0.25 M, 0.5 N. Dissolve 36 g of Na»SO, 
in 1 liter of water. 

Sodium sulfide, 0.5 M,1N. Dissolve 120 g of NasS.9H.O 
in water and dilute to 1 liter. Or, saturate 500 ml of 1 M 
NaOH (21 g of 95% NaOH sticks) with H.S, keeping the 
solution cool, and dilute with 500 ml of 1 7 NaOH. 

Stannie chloride, 0.125 M, 0.5 N. Dissolve 33 g of 
SnCl, in 1 liter of water. 

Stannous chloride, 0.5 M,1N. Dissolve 113 g of SnCl..- 
2H:20 in 170 ml of cone. HCl, using heat if necessary. Dilute 
with water to 1 liter. Add a few pieces of tin foil. Prepare 
solution fresh at frequent intervals. 

Stannous chloride (for Bettendorf test). Dissolve 113 g of 
SnCl:.2H2O in 75 ml of conc. HCl. Add a few pieces of tin foil. 

Strontium chloride, 0.25 M, 0.5 N. Dissolve 67 g of 
SrCl2.6H;2O in 1 liter of water. 

Zine nitrate, 0.25 M,0.5 N. Dissolve 74 g of Zn(NOs)».- 
6H.O in 1 liter of water. 

Zine sulfate, 0.25 M@,0.5 N. Dissolve 72 g of ZnSOs.7H.O 
in 1 liter of water. 
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Aluminon (qualitative test for aluminum). Aluminon is a 
trade name for the ammonium salt of aurin tricarboxylic acid. 
Dissolve 1 g of the salt in 1 liter of distilled water. Shake the 
solution well to insure thorough mixing. 

Bang’s reagent (for glucose estimation). Dissolve 100 g 
of K2COs:, 66 g of KCl and 160 g of KHCO; in the order given 
in about 700 ml of water at 30° C. Add 4.4 g of CuSO, and 
dilute to 1 liter after the CO: is evolved. This solution should 
be shaken only in such a manner as not to allow entry of air. 
After 24 hours 300 ml are diluted to 1 liter with saturated KCl 
solution, shaken gently and used after 24 hours; 50 ml equiva- 
lent to 10 mg glucose. 

Barfoed’s reagent (test for glucose). See Cupric acetate. 

Baudisch’s reagent. See Cupferron. 

Benedict’s solution (qualitative reagent for glucose). 
With the aid of heat, dissolve 173 g of sodium citrate and 100 g 
of Na2CO; in 800 ml of water. Filter, if necessary, and dilute 
to 850 ml. Dissolve 17.3 g of CuSO,.5H2O in 100 ml of water. 
Pour the latter solution, with constant stirring, into the 
carbonate-citrate solution, and make up to 1 liter. 

Benzidine hydrochloride solution (for sulfate determina- 
tion). Make a paste of 8 g of benzidine hydrochloride (CyHs- 
(NH2)2.2HCl) and 20 ml of water, add 20 ml of HCl (sp. gr. 
1.12) and dilute to 1 liter with water. Each ml of this solution 
is equivalent to 0.00357 g of H:SOu. 

Bertrand’s reagent (glucose estimation). Consists of the 


following solutions: 
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(a) Dissolve 200 g of Rochelle salts and 150 g of NaOH in 
sufficient water to make 1 liter of solution. 

(b) Dissolve 40 g of CuSO, in enough water to make 1 liter 
of solution. 

(ce) Dissolve 50 g of Fes(SO.)s and 200 g of H:SOx (sp. gr. 
1.84) in sufficient water to make 1 liter of solution. 

(d) Dissolve 5 g of KMnO, in sufficient water to make 1 liter 
of solution. 

Bial’s reagent (for pentose). Dissolve 1 g of orcinol 
(CH3.Cs6H3(OH)s) in 500 ml of 80 % HCl to which 30 drops of a 
10 % solution of FeCl; has been added. 

Boutron-Boudet soap solution. 

(a) Dissolve 100 g of pure castile soap in about 2500 ml of 
56 % ethyl alcohol. 

(b) Dissolve 0.59 g of Ba(NOs)2 in 1 liter of water. 

Adjust the castile soap solution so that 2.4 ml of it will give a 
permanent lather with 40 ml of solution (b). When adjusted, 
2.4 ml of soap solution is equivalent to 220 parts per million of 
hardness (as CaCOs) for a 40 ml sample. 

See also Soap solution. 

Brucke’s reagent (protein precipitation). See Potassium 
zodide-mercuric todide. 

Clarke’s soap solution (or A.P.H.A. standard method). 
Estimation of hardness in water. 

(a) Dissolve 100 g of pure powdered castile soap in 1 liter 
of 80 % ethyl alcohol and allow to stand over night. 

(b) Prepare a standard solution of CaCl: by dissolving 0.5 g 
of CaCO; in HCl (sp. gr. 1.19), neutralize with NH.OH and 
make slightly alkaline to litmus, and dilute to 500 ml. One 
ml is equivalent to 1 mg of CaCOs. 

Titrate (a) against (b) and dilute (a) with 80 % ethyl] alcohol 
until 1 ml of the resulting solution is equivalent to 1 ml of (b) 
after making allowance for thé lather factor (the amount of 
standard soap solution required to produce a permanent lather 
in 50 ml of distilled water). One ml of the adjusted solution 
after subtracting the lather factor is equivalent to 1 mg of 
CaCOs. 

See also Soap solution. 

Cobalticyanide paper (Rinnmann’s test for Zn). Dissolve 
4 ¢ of K3;Co(CN). and 1 g of KCIO; in 100 ml of water. Soak 
filter paper in solution and dry at 100° C. Apply drop of zine 
solution and burn in an evaporating dish. A green disk is 
obtained if zinc is present. 

Cochineal. Extract 1 g of cochineal for four days with 20 
ml of alcohol and 60 ml of distilled water. Filter. 

Congo red. Dissolve 0.5 g of congo red in 90 ml of distilled 
water and 10 ml of alcohol. 

Cupferron (Baudisch’s reagent for iron analysis). Dis- 
solve 6 g of the ammonium salt of nitroso-phenyl-hydroxyl- 
amine (cupferron) in 100 ml of H.0. Reagent good for one 
week only and must be kept in the dark. 
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Cupric acetate (Barfoed’s reagent for reducing mono- 
saccharides). Dissclve 66 g of cupric acetate and 10 ml of 
glacial acetic acid in water and dilute to 1 liter. 

Cuprie oxide, ammoniacal; Schweitzer’s reagent (dis- 
solves cotton, linen and silk, but not wool). 

1. Dissolve 5 g of cupric sulfate in 100 ml of boiling water, 
and add sodium hydroxide until precipitation is complete. 
Wash the precipitate well, and dissolve it in a minimum quan- 
tity of ammonium hydroxide. 

2. Bubble a slow stream of air through 300 ml of strong 
ammonium hydroxide containing 50 g of fine copper turnings. 
Continue for one hour. 

Cupric sulfate in glycerin-potassium hydroxide (reagent 
for silk). Dissolve 10 g of cupric sulfate, CuSO..5H2O, in 100 
ml of water and add 5 g of glycerin. Add KOH solution slowly 
until a deep blue solution is obtained. 

Cupron (benzoin oxime). Dissolve 5 g in 100 ml of 95% 
alcohol. 

Cuprous chloride, acidie (reagent for CO in gas analysis). 

1. Cover the bottom of a two-liter flask with a layer of cupric 
oxide about one-half inch deep, suspend a bunch of copper wire 
so as to reach from the bottom to the top of the solution, and 
fill the flask with hydrochloric acid (sp. gr. 1.10). Shake 
occasionally. When the solution becomes nearly colorless, 
transfer to reagent bottles, which should also contain copper 
wire. The stock bottle may be refilled with dilute hydrochloric 
acid until either the cupric oxide or the copper wire is used up. 

Copper sulfate may be substituted for copper oxide in the 
above procedure. 

2. Dissolve 340 g of CuCh.2H:O in 600 ml of cone. HCl and 
reduce the cupric chloride by adding 190 ml of a saturated 
solution of stannous chloride or until the solution is colorless. 
The stannous chloride is prepared by treating 300 g of metallic 
tin in a 500 ml flask with conc. HCl until no more tin goes into 
solution. 

3. (Winkler method). Add a mixture of 86 g of CuO and 
17 g of finely divided metallic Cu, made by the reduction of 
CuO with hydrogen, to a solution of HCl, made by diluting 650 
ml of cone. HCl with 325 ml of water. After the mixture has 
been added slowly and with frequent stirring, a spiral of copper 
wire is suspended in the bottle, reaching all the way to the 
bottom. Shake occasionally, and when the solution becomes 
colorless, it is ready for use. 

Cuprous chloride, ammoniacal (reagent for CO in gas 
analysis). 

1. The acid solution of cuprous chloride as prepared above is 
neutralized with ammonium hydroxide until an ammonia odor 
persists. An excess of metallic copper must be kept in the 
solution. 

2. Pour 800 ml of acidie cuprous chloride, prepared by the 
Winkler method, into about 4 liters of water. Transfer the 
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precipitate to a 250 ml graduate. After several hours, siphon 
off the liquid above the 50 ml mark and refill with 7.5% NH,OH 
solution which may be prepared by diluting 50 ml of conc. 
NH,OH8 with 150 ml of water. The solution is well shaken and 
allowed to stand for several hours. It should have a faint odor 
of ammonia. ‘ 

Dichlorofluorescein indicator. Dissolve 1 g in 1 liter of 
70 % alcohol or 1 g of the sodium salt in 1 liter of water. 

Dimethylglyoxime (diacetyl dioxime), 0.01 N. Dissolve 
0.6 g of dimethylglyoxime, (CH;CNOH):, in 500 ml of 95% 
ethyl alcohol. This is an especially sensitive test for nickel, 
a very definite crimson color being produced. 

Diphenylamine (reagent for rayon). Dissolve 0.2 ¢g in 
100 ml of concentrated sulfuric acid. 

Diphenylamine sulfonate (for titration of iron with 
K,Cr2O7). Dissolve 0.32 g of the barium salt of diphenylamine 
sulfonic acid in 100 ml of water, add 0.5 g of sodium sulfate and 
filter off the precipitate of BaSO.. 

Diphenylearbazide. Dissolve 0.2 g of diphenylearbazide 
in 10 ml of glacial acetic acid and dilute to 100 ml with 95% 
ethyl alcohol. 

Esbach’s reagent (estimation of protein). To a water 
solution of 10 g of picric acid and 20 g of citric acid, add suffi- 
cient water to make one liter of solution. 

Eschka’s compound. Two parts of calcined (‘‘light’’) 
magnesia are thoroughly mixed with one part of anhydrous 
scdium carbonate. 

Fehling’s soiution (reagent for reducing sugars). 

(a) Copper sulfate solution. Dissolve 34.66 g of CuSQ..- 
5H,O in water and dilute to 500 ml. 

(b) Alkaline tartrate solution. Dissolve 173 g of potassium 
sodium tartrate (Rochelle salts, KNaC.H.Os.4H2O) and 50 g 
of NaOH in water and dilute when cold to 500 ml. 

For use, mix equal volumes of the two solutions at the time 
of using. 

Ferric-alum indicator. Dissolve 140 g of ferric-ammo- 
nium sulfate crystals in 400 ml of hot water. When cool, 
filter, and make up to a volume of 500 ml with dilute (6 NV) 
nitric acid. 

Folin’s mixture (for uric acid). To 650 ml of water add 
500 g of (NH,)2SO,, 5 g of uranium acetate and 6 g of glacial 
acetic acid. Dilute to 1 liter. 

Formaldehyde-sulfuriec acid (Marquis’ reagent for alka- 
loids). Add 10 ml of formaldehyde solution to 50 ml of sulfuric 
acid. 

Froehde’s reagent. See Sulfomolybdic acid. 

Fuchsin (reagent for linen). Dissolve 1 g of fuchsin in 
100 ml of alcohol. 

Fuchsin-sulfurous acid (Schiff’s reagent for aldehydes). 
Dissolve 0.5 g of fuchsin and 9 g of sodium bisulfite in 500 ml 
of water, and add 10 ml of HCl. Keep in well-stoppered 
bottles and protect from light. 
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Gunzberg’s reagent (detection of HCl in gastric juice). 
Prepare as needed a solution containing 4 g of phloroglucinol 
and 2 g of vanillin in 100 ml of absolute ethyl! alcohol. 

Hager’s reagent. See Picric acid. 

Hanus solution (for iodine number). Dissolve 13.2 g of 
resublimed iodine in one liter of glacial acetic acid which will 
pass the dichromate test for reducible matter. Add sufficient 
bromine to double the halogen content, determined by titration 
(3 ml is about the proper amount). The iodine may be dis- 
solved by the aid of heat, but the solution should be cold 
when the bromine is added. 

Iodine, tincture of. To 50 ml of water add 70 g of I; 
and 50 g of KI. Dilute to 1 liter with alcohol. 

Iodo-potassium iodide (Wagner’s reagent for alkaloids). 
Dissolve 2 g of iodine and 6 g of KI in 100 ml of water. 

Litmus (indicator). Extract litmus powder three times with 
boiling alcohol, each treatment consuming an hour. Reject 
the alcoholic extract. Treat residue with an equal weight of 
cold water and filter; then exhaust with five times its weight 
of boiling water, cool and filter. Combine the aqueous extracts. 

Magnesia mixture (reagent for phosphates and arsenates). 
Dissolve 55 g of magnesium chloride and 105 g of ammonium 
chloride in water, barely acidify with hydrochloric acid, and 
dilute to 1 liter. The ammonium hydroxide may be omitted 
until just previous to use. The reagent, if completely mixed 
and stored for any period of time, becomes turbid. 

Magnesium reagent. See S and O reagent. 

Magnesium uranyl acetate. Dissolve 100 g of UO- 
(C2H302)2.2H,0 in 60 ml of glacial acetic acid and dilute to 500 
ml. Dissolve 330 g of Mg(C:H;0.)2.4H2O in 60 ml of glacial 
acetic acid and dilute to 200 ml. Heat solutions to the boiling 
point until clear, pour the magnesium solution into the uranyl 
solution, cool and dilute to 1 liter. Let stand over night and 
filter if necessary. 

Marme’s reagent. See Potassium-cadmium iodide. 

Marquis’ reagent. Sce Formaldehyde-sulfuric acid. 

Mayer’s reagent (white precipitate with most alkaloids 
in slightly acid solutions). Dissolve 1.358 g of HgClh in 60 
mal of water and pour into a solution of 5 g of KI in 10 ml of 
H20. Add sufficient water to make 100 ml. 

Methyl orange indicator. Dissolve 1 g of methyl orange 
in 1 liter of water. Filter, if necessary. 

Methyl orange, modified. Dissolve 2 g of methyl orange 
and 2.8 g of xylene cyanole FF in 1 liter of 50 % alcohol. 

Methyl red indicator. Dissolve 1 g of methyl red in 600 
ml of alcohol and dilute with 400 ml of water. 

Methyl red, modified. Dissolve 0.50 g of methyl red and 
1.25 g of xylene cyanole FF in 1 liter of 90 % alcohol. Or, dis- 
solve 1.25 g of methyl red and 0.825 g of methylene blue in 
1 liter of 90 % alcohol. 
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Millon’s reagent (for albumins and phenols). Dissolve 
1 part of mercury in 1 part of cold fuming nitric acid. Dilute 
with twice the volume of water and decant the clear solution 
after several hours. 

Mixed indicator. Prepared by adding about 1.4 g of xylene 
cyanole FF to 1 g of methyl orange. The dye is seldom pure 
enough for these proportions to be satisfactory. Each new lot 
of dye should be tested by adding additional amounts of the 
dye until a test portion gives the proper color change. The acid 
color of this indicator is like that of permanganate; the neutral 
color is gray; and the alkaline colorisgreen. _ Described by Hick- 
man and Linstead, J. Chem. Soc. (Lon.), 121, 2502 (1922). 

Molisch’s reagent. See a-Naphthol. 

oe-Naphthol (Molisch’s reagent for wool). Dissolve 15 g of 
a-naphthol in 100 ml of alcohol or chloroform. 

Nessler’s reagent (for ammonia). Dissolve 50 g of KI in 
the smallest possible quantity of cold water (50 ml). Adda 
saturated solution of mercuric chloride (about 22 g in 350 ml 
of water will be needed) until an excess is indicated by the 
formation of a precipitate. Then add 200 ml of 5 N NaOH and 
dilute to 1 liter. Let settle, and draw off the clear liquid. 

Nickel oxide, ammoniacal (reagent for silk). Dissolve 
5 g of nickel sulfate in 100 ml of water, and add sodium hydro- 
xide solution until nickel hydroxide is completely precipitated. 
Wash the precipitate well and dissolve in 25 ml of concentrated 
ammonium hydroxide and 25 ml of water. 

p-Nitrobenzene-azo-resorcinol (reagent for magnesium). 
Dissolve 1 g of the dye in 10 ml of N NaOH and dilute to 1 liter. 

Nitron (detection of nitrate radical). Dissolve 10 g of nitron 
(CooHisNa, 4, 5-dihydro-1, 4-diphenyl-3, 5-phenylimino-1, 
2, 4-triazole) in 5 ml of glacial acetic acid and 95 ml of water. 
The solution may be filtered with slight suction through an 
alundum crucible and kept in a dark bottle. 

e=-Nitroso-¢-naphthol. Make a saturated solution in 50% 
acetic acid (1 part of glacial acetic acid with 1 part of water). 
Does not keep well. 

Nylander’s solution (carbohydrates). Dissolve 20 g of 
bismuth subnitrate and 40 g of Rochelle salts in 1 liter of 8% 
NaOH solution. Cool and filter. 

Obermayer’s reagent (for indoxyl in urine). Dissolve 
4 g of FeCl; in one liter of HCl (sp. gr. 1.19). 

Oxine. Dissolve 14 g of HCjH,ON in 30 ml of glacial acetic 
acid. Warm slightly, if necessary. Dilute to 1 liter. 

Oxygen absorbent. Dissolve 300 g of ammonium chloride 
in one liter of water and add one liter of concentrated ammo- 
nium hydroxide solution. Shake the solution thoroughly. For 
use as an oxygen absorbent, a bottle half full of copper turnings 
is filled nearly full with the NH.CI-NH,OH solution and the 

as passed through. 
° Pasteur’s salt solution. To one liter of distilled water 
add 2.5 g of potassium phosphate, 0.25 g of calcium phosphate, 
0.25 g of magnesium sulfate and 12.00 g of ammonium tartrate. 
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Pavy’s solution (glucose reagent). To 120 ml of Fehling’s 
solution, add 300 ml of NH.OH (sp. gr. 0.88) and dilute to 
i liter with water. 

Phenanthroline ferrous ion indicator. Dissolve 1.485 g 
of phenanthroline monohydrate in 100 ml of 0.025 M ferrous 
sulfate solution. 

Phenolphthalein. Dissolve 1 g of phenolphthalein in 
50 ml of alcohol and add 50 ml of water. 

Phenolsulfonic acid (determination of nitrogen as nitrate). 
Dissolve 25 g of phenol in 150 ml of cone. H.SO,, add 75 ml of 
fuming ale (15% SOs), stir well and heat for two hours 
at 100° C. 

Phlioroglucinol solution (pentosans). Make a 3% phloro- 
glucinol solution in aleohol. Keep in a dark bottle. 
Phosphomolybdiec acid (Sonnenschein’s reagent for alka- 
cids). 

1. Prepare ammonium phosphomolybdate and after washing 
with water, boil with nitric acid and expel NH;; evaporate to 
dryness and dissolve in 2 N nitric acid. 

2. Dissolve ammonium molybdate in HNO; and treat with 
phosphoric acid. Filter, wash the precipitate, and boil with 
aqua regia until the ammonium salt is decomposed. Evaporate 
to dryness. The residue dissolved in 10% HNO; constitutes 
Sonnenschein’s reagent. 

Phosphorie acid—sulfurie acid mixture. Dilute 150 ml 
of conc. H,SO, and 100 ml of conc. HzPOx (85 %) with water to 
a volume of 1 liter. 

Phosphotungstic acid (Scheibler’s reagent for alkaloids). 

1. Dissolve 20 g of sodium tungstate and 15 g of sodium 
phesphate in 100 ml of water containing a little nitric acid. 

% The reagent is a 10% solution of phosphotungstic acid in 
water. The phosphotungstic acid is prepared by evaporating 
a mixture of 10 g of sodium tungstate dissolved in 5 g of phos- 
phorie acid (sp. gr. 1.13) and enough boiling water to effect 
solution. Crystals of phosphotungstic acid separate. 

Picric acid (Hager’s reagent for alkaloids, wool and silk). 
Dissolve 1 g of picric acid in 100 ml of water. 

Potassium antimonate (reagent for sodium). Boil 22 g 
of potassium antimonate with 1 liter of water until nearly 
all of the salt has dissolved, cool quickly, and add 35 ml of 10% 
potassium hydroxide. Filter after standing over night. 

Potassium-cadmium iodide (Marme’s reagent for alka- 
loids). Add 2 g of Cdl, to a boiling solution of 4 g of KI in 
12 ml of water, and then mix with 12 ml of saturated KI 
solution. 

Potassium hydroxide (for CO: absorption). Dissolve 360 
g of KOH in water and dilute to 1 liter. 

Potassium iodide-mercuric iodide (Brucke’s reagent for 
proteins). Dissolve 50 g of KI in 500 ml of water, and saturate 
with mercuric iodide (about 120 g). Dilute to 1 liter. 
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Potassium pyrogallate (for oxygen absorption). For mix- 
tures of gases containing less than 28 % oxygen, add -100 ml of 
KOH solution (50 g of KOH to 100 ml of water) to 5 g of 
pyrogallol. For mixtures containing more than 28% oxygen 
the KOH solution should contain 120 g¢ of KOH to 100 ml of 
water. 

Pyrogallol, alkaline. 

(a) Dissolve 75 g of pyrogallic acid in 75 ml of water. 

(b) Dissolve 500 g of KOH in 250 ml of water. When cool, 
adjust until sp. gr. is 1.55. 

For use, add 270 ml of solution (b) to 30 ml of solution (a). 

Rosolic acid (indicator). Dissolve 1 g of rosolic acid in 
10 ml of alcohol and add 100 ml of water. 

S and O reagent (Suitsu and Okuma’s test for Mg). Dis- 
solve 0.5 g of the dye (0-p-dihydroxy-monazo-p-nitrobenzene) 
in 100 ml of 0.25 N NaOH. 

Scheibler’s reagent. See Phosphotungstic acid. 

Schiff’s reagent. See Fuchsin-sulfurous acid. 

Schweitzer’s reagent. See Cupric oxide, ammoniacal. 

Soap solution (reagent for hardness in water). Dissolve 
100 g of dry castile soap in 1 liter of 80% alcohol (5 parts 
alcohol to 1 part water). Allow to stand several days and 
dilute with 70 % to 80 % alcohol until 6.4 ml produces a perma- 
nent lather with 20 ml of standard calcium solution. The 
latter solution is made by dissolving 0.2 g of CaCOs; in a small 
amount of dilute HCl, evaporating to dryness and making up 
to 1 liter. 

Sodium bismuthate (oxidation of manganese). Heat 
20 parts of NaOH nearly to redness in an iron or nickel crucible 
and add slowly 10 parts of basic bismuth nitrate which has 
been previously dried. Add two parts of sodium peroxide, and 
pour the brownish-yellow fused mass on an iron plate to cool. 
When cold, break up in a mortar, extract with water, and 
collect on an asbestos filter. 

Sodium hydroxide (for CO, absorption). Dissolve 330 g 
of NaOH in water and dilute to 1 liter. 

Sodium nitroprusside (reagent for hydrogen sulfide and 
wool). Use a freshly prepared solution of 1 g of sodium nitro- 
prusside in 10 ml of water. 

Sodium oxalate, according to Sérensen (primary standard). 
Dissolve 30 g of the commercial salt in 1 liter of water, make 
slightly alkaline with sodium hydroxide, and let stand until 
perfectly clear. Filter and evaporate the filtrate to 100 ml. 
Cool and filter. Pulverize the residue and wash it several 
times with small volumes of water. The procedure is repeated 
until the mother liquor is free from sulfate and is neutral to 
phenolphthalein. 

Sodium plumbite (reagent for wool). Dissolve 5 g of 
sodium hydroxide in 100 ml of water. Add 5 g of litharge and 
boil until dissolved. 
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Sodium polysulfide. Dissolve 480 g of NaS.9H.O in 500 
ml of water, add 40 g of NaOH and 18 g of sulfur. Stir thor- 
oughly and dilute to 1 liter with water. 

Sonnenschein’s reagent. See Phosphomolybdic acid. 

Starch solution. 

1. Make a paste with 2 g of soluble starch and 0.01 g of 
Hg, with a small amount of water. Add the mixture slowly to 
1 liter of boiling water and boil for a few minutes. Keep in a 
glass stoppered bottle. If other than soluble starch is used, 
the solution will not clear on boiling; it should be allowed to 
stand and the clear liquid decanted. 

2. A solution of starch which keeps indefinitely is made as 
follows: Mix 500 ml of saturated NaCl solution (filtered), 80 
ml of glacial acetic acid, 20 ml of water and 3 g of starch. 
Bring slowly to a boil and boil for two minutes. 

3. Make a paste with 1 g of soluble starch and 5 mg of HgI,, 
using as little cold water as possible. Then pour about 200 ml 
of boiling water on the paste and stir immediately. This will 
give a clear solution if the paste is prepared correctly and the 
water actually boiling. Cool and add 4 g of KI. Starch solu- 
tion decomposes on standing due to bacterial action, but this 
solution will keep a long time if stored under a layer of toluene. 

_Stoke’s reagent. Dissolve 30 g of FeSO; and 20 g of 
tartaric acid in water and dilute to 1 liter. Just before using, 
add concentrated NH,OH until the precipitate first formed is 
redissolved. 

Sulfanilic acid (reagent for nitrites). Dissolve 0.5 g of 
sulfanilic acid in a mixture of 15 ml of glacial acetic acid and 
135 ml of recently boiled water. 

Sulfomolybdie acid (Froehde’s reagent for alkaloids and 
glucosides). Dissolve 10 g of molybdic acid or sodium molyb- 
date in 100 ml of cone. H»SOx. 

Tannic acid (reagent for albumen, alkaloids and gelatin). 
Dissolve 10 g of tannic acid in 10 ml of alcohol and dilute with 
water to 100 ml. 

Titration mixture. See Zimmermann-Reinhardt reagent. 

o-Tolidine solution (residual chlorine in water analysis). 
Prepare 1 liter of dilute HCl (100 ml of HCl (sp. gr. 1.19) in 
sufficient water to make 1 liter). Dissolve 1 g of o-tolidine in 
100 ml of the dilute HCl and dilute to 1 liter with dilute HC] 
solution. 

Trinitrophenol solution. See Picric acid. 

Turmeric paper. Impregnate white, unsized paper with 
the tincture, and dry. 

Turmeric tincture (reagent for borates). Digest ground 
turmeric root with several quantities of water which are dis- 
carded. Dry the residue and digest it several days with six 
times its weight of alcohol. Filter. 

Uffelmann’s reagent (turns yellow in presence of a lactic 
acid). To a 2% solution of pure phenol in water, add a water 
solution of FeCl; until the phenol solution becomes violet 
in color. Agr 
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Wagner’s reagent. See Jodo-potassium iodide. 

Wagner’s solution (used in phosphate rock analysis to 
prevent precipitation of iron and aluminum). Dissolve 25 g 
of citric acid and 1 g of salicylic acid in water and dilute to 1 
liter. Use 50 ml of the reagent. 

Wij’s iodine monochloride solution (for iodine number). 
Dissolve 13 g of resublimed iodine in 1 liter of glacial acetic 
acid which will pass the dichromate test for reducible matter. 
Set aside 25 ml of this solution. Pass into the remainder of 
the solution dry chlorine gas (dried and washed by passing 
through H»SO, (sp. gr. 1.84)) until the characteristic color of 
free iodine has been discharged. Now add the iodine solution 
which was reserved, until all free chlorine has been destroyed. 
A slight excess of iodine does little or no harm, but an excess 
of chlorine must be avoided. Preserve in well stoppered, 
amber colored bottles. Avoid use of solutions which have been 
prepared for more than 30 days. 

Wij’s special solution (for iodine number—Analyst 58, 
523-7, 1933). To 200 ml of glacial acetic acid that will pass the 
dichromate test for reducible matter, add 12 g of dichloroamine 
T (paratoluene-sulfonedichloroamide), and 16.6 g of dry KI 
(in small quantities with continual shaking until all the KI 
has dissolved). Make up to 1 liter with the same quality of 
acetic acid used above and preserve in a dark colored bottle. 

Zimmermann-Reinhardt reagent (determination of 
iron). Dissolve 70 g of MnSO,..4H:0 in 500 ml of water, add 
125 ml of conc. H,SO, and 125 ml of 85 % H3POu,, and dilute to 
1 liter. 

Zine chloride solution, basic (reagent for silk). Dis- 
solve 1000 g of zine chloride in 850 ml of water, and add 40 g of 
zine oxide. Heat until solution is complete. 

Zine uranyl acetate (reagent for sodium). Dissolve 10 g 
of UO2(C2:H302)2.2H2O in 6 g of 30% acetic acid with heat, if 
necessary, and dilute to 50 ml. Dissolve 30 g of Zn(C2H;:O.)..- 
2H.O in 3 g of 30% acetic acid and dilute to 50 ml. Mix the 
two solutions, add 50 mg of NaCl, allow to stand over night 
and filter. 
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Acids 


Hydrochloric acid, normal. (36.465 g per liter) (a) 180.15 
g of constant boiling point (760 mm) acid diluted to 1 liter gives 
an exactly normal solution. (b) Concentrated HCl diluted to 
d 1.020 is approximately normal. (c) Concentrated HCl con- 
tains about one-third of its weight of HCl and 120 g diluted with 
water to 1 liter will give an acid slightly greater than normal. 
Solutions prepared as in (b) or (c) are most accurately stand- 
ardized by precipitation as AgCl. 

Hydrochloric acid solutions, standard, by the method of 
G. A. Hulett and W. D. Bonner. Jour. Am. Chem. Soc. 31, 
390 (1909). Standard HCl is easily prepared by starting with 
HCl of about d 1.10, made up with an ordinary hydrometer, 
distilling off and discarding the first three-fourths of the liquid 
taken; the distillate which is then collected does not differ by 
more than one part in 10,000 from the values in the table below. 
This constant boiling acid is not hygroscopic or noticeably 
volatile and is easily weighed in a small flask. By the use of a 
capillary pipette, to adjust the last amount of acid, it is a very 
simple matter to weigh out 180.15 g to less than 10 mg and this 
furnishes sufficient acid to make a liter of normal solution with 
an accuracy that is seldom attained even with very elaborate 
precautions. 


Constant Bortinc Hyprocuioric Acip 
Bonner-Titus, J.A.C.S., 52, 633, 1930; Bonner-Wallace, J.A.C.S., 52, 1747 
































Pres- Den- % Pres- Den- % gforll 
sure B.P sity HCl sure B.P. | sity HCl oe 
100 | 62.4 1.1095] 22.97 600 |102.209) 1.0980} 20.638] 176.52 
200 | 75.9 1.1058] 22.202 700 |106.424) 1.0966} 20.360] 178.93 
300 | 84.9 1.1031) 21.660 760 |108.584|) 1.0959) 20.222) 180.15 
400 | 92.080} 1.1010) 21.235 800 {110.007} 1.0955; 20.155] 180.74 
500 | 97.578) 1.0993) 20.916] 1000 |116:185] 1.0933] 19.734 
1200 |122.38 | 1.0917) 19.42 
$$ 





Slightly different figures are given for a range near atmos- 
pherie pressure by Hollingsworth and Foulk. 










Bar. % HCl Wt. HCl sol. 











pressure by weight for 1 mole HCl 
770 20.197 180.407 
760 20.221 180.193 
750 20.245 179.979 
740 20.269 179.766 
730 20.293 179.555 
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Nitric acid, normal. (63.016 g per liter) Use a colorless 
acid, d 1.3+, free from chlorine and nitrous acid; a yellow color 
due to lower oxides of nitrogen is removed by adding about 
2 volumes of water, boiling, cooling and then diluting to volume. 
65 ml or 98 g of acid, d 1.42 diluted to 1 liter gives an acid 
slightly greater than normal. Standardize by titration with 
standard alkali. 

Oxalie acid, normal. H.C.O, (63.023 g of H2C:0.4.2H2O or 
45.008 g of H2C2O, per liter) Because of the uncertainty in the 
amount of water of crystallization, standards in dry climates 
cannot be prepared directly by dissolving a weighed quantity 
of acid. However, in a humid atmosphere finely ground oxalie 
acid crystals may be exposed to the air for a few hours, and 
brought to the proper composition. Unless this is done it is 
necessary to standardize the solution against alkali of known 
concentration using phenolphthalein as an indicator. Deci- 
normal or less concentrated solutions are unstable and should 
be prepared fresh when needed; more concentrated solutions 
may deposit some of the acid when cooled to low temperatures 
but they are fairly stable at room temperature when protected 
from light. 

Potassium acid phthalate, decinormal. (KHCsH.O,, 
10.207 g per 500 ml) This monobasic acid is reeommended for 
the preparation of standard acid solutions, since it has a high 
equivalent weight, is anhydrous, stable, non-hygroscopic, and 
can be purchased with a purity factor of 99.95%. Spread 
10-11 g of the salt in a thin layer on a watch glass and dry at 
110-120° C in an electric oven for 2-3 hours. Cool in a desic- 
cator and weigh to the nearest milligram. Transfer the salt to 
a 500.ml volumetric flask, with aid of a funnel, and reweigh the 
watch glass with any adhering powder. Dissolve the salt in 
the flask, dilute to volume, and mix thoroughly. Compute 
the normality of the solution by the equation 


Weight of salt < purity 
102.07 


Potassium acid phthalate is suitable for the titration of carbon- 
ate-free strong bases, using phenolphthalein indicator, but is 
vot suitable for titration of ammonium hydroxide. 

Succinic acid, decinormal. H.C.H,O, (5.9023 g per liter) 
Dry 5-6 g of pure succinic acid in an open weighing bottle at 
105° for about 10 hours; cool in a desiccator. Weigh out 
accurately 2.9512 g, brush into a 400 ml beaker and dissolve in 
150-200 ml of water; pour the solution into a 500 ml graduated 
flask, rinsing out the beaker several times to insure complete 
transference of the acid. Dilute to exactly 500 ml and mix 
thoroughly. This prepares an exact decinormal solution. 

Sulfurie acid, normal. (49.04 g per liter) Take 30 ml of 
pure, concentrated H.SO., d 1.84 and pour it cautiously and 
slowly into about 3-4 volumes of water, cool, mix thoroughly 
and dilute to 1 liter. Standardize by titration with standard 
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NaOH or KOH solutions with phenolphthalein as indicator. 
For a decinormal solution use 3 ml H2SO, per liter and proceed 
as above. Sulfuric acid is obtained easily in a pure form; the 
normal acid solution is not affected by boiling (advantage over 
similar HNO; or HCI solutions); when used with lime or similar 
compounds, it gives precipitates and for such cases HCl is 
preferable. 


Bases 


For the titration of weak acids, bases should be made free of 
carbonate and used with phenolphthalein indicator. Such 
solutions should be stored in siphon-equipped bottles and pro- 
tected from carbon dioxide by a soda-lime tube on the air inlet. 
The burette used for the titration should be capped by a one- 
hole stopper bearing a small tube of soda lime. If a base is to 
be used only for the titration of strong acids, it is unnecessary 
to remove carbonate or to protect the solution from carbon 
dioxide, since absorption of the latter does not change the 
alkaline value of the solution. Bases containing carbonate 
should be used with methyl orange indicator. 

Potassium hydroxide, normal. (56.108 g per liter) Dis- 
solve 64 g of potassium hydroxide, of assay value 85 % or better, 
in water and dilute to 1 liter. Standardize as directed for 
sodium hydroxide. 

Sodium hydroxide, decinormal. Carbonate free. Pre- 
pare the carbonate free solution by one of the following methods: 

1. Dissolve 6 g of sodium hydroxide in 200 ml of water. 
heat to boiling, and slowly add to the boiling solution 5 ml of 
5% barium chloride solution. Allow the precipitate to settle, 
add a few drops of barium chloride solution and notice whether 
a fresh precipitate forms. If more precipitate is formed, add 
another 5 ml of the reagent, and again test for completeness of 
precipitation of carbonate. Continue in this manner until no 
further precipitate forms. Allow the precipitate to settle, 
decant off two-thirds of the clear solution, and dilute to 1 liter 
with freshly boiled water. Standardize by titrating weighed 
0.6—-0.8 g portions of dry potassium acid phthalate, dissolved 
in 100 ml of water. Use phenolphthalein indicator. 

%. (Recommended method) Dissolve 7 g of sodium hydroxide 
in 7 ml of water and filter the viscous liquid through an asbestos 
mat in a Gooch crucible, with aid of suction. Catch the filtrate 
in a small dry test tube. Do not wash the residue. Pour off 
two-thirds of the clear filtrate and dilute to 1 liter with freshly 
boiled water. 

3. Place within an empty vacuum desiccator a beaker of 
water and a dry beaker containing 2.3 g of sodium metal, cut 
into thin shavings. The sodium must be clean and free of oil. 
Connect the desiccator to a water aspirator pump and evacuate. 
In the atmosphere of water vapor thus formed, the sodium 
metal quickly reacts to form sodium hydroxide. Continue to 
evacuate the desiccator until all the metal has dissolved and a 
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clear solution remains in the beaker. Dilute all this solution 
to 1 liter with freshly boiled water. 

Sodium hydroxide, normal. (40.005 g per liter) Dissolve 
42 ¢ of sodium hydroxide sticks or pellets, of assay value 95 % 
or better, in water and dilute to 1 liter. Standardize with 
normal hydrochloric acid or sulfuric acid, using methyl orange 
indicator. 


Oxidizing and Reducing Solutions 


Arsenite, alkaline, decinormal. As#—-AsY (4.9465 ¢ 
As2O3 per liter; equivalent to 0.0126932 g I or 0.0035457 g Cl 
per ml) Dissolve 4.9465 g of pure sublimed As,O; in a concen- 
trated solution of 4 g of NaOH, add 100 ml of a saturated 
NaHCO; solution and dilute to 1 liter. Do not warm the 
solution above 60° C when dissolving the As.O;. Standardize 
against standard iodine solution with a starch indicator. 

Ceric sulfate (oxidizing agent). Ceric sulfate is a strong 
oxidizing agent in acid solutions, is stable over a long period, 
can be used to titrate reducing agents in the presence of HCl 
and has only one valence change from 4 to 3._ It can be used as 
a volumetric reagent in acid medium only since perceric com- 
pounds are formed in an alkaline medium. It cannot be used 
as its own indicator if the solution is colored. 

1. The solution is made up for use by adding 64-66 g of 
ceric ammonium sulfate, Ce(SO.)2.2(NH.4)2S0.4.2H2O or 35-40 g 
of ceric sulfate, Ce(SO.)2, to a solution of 500 ml of H.O and 
28 ml of concentrated H,SO,. The solution should be stirred 
until all is dissolved and 500 ml more of distilled water added. 

2. Alternative method. To 35 g of ceric oxide in a 600 ml 
beaker, add 46 ml of concentrated H.SO.. Carefully add 50 
ml of water and heat at boiling for five minutes. Cool some- 
what and add, carefully, 450 ml of water. Digest until solution 
is complete. Filter, if necessary, dilute to 1000 ml and 
standardize. 

The solution can be standardized against arsenious oxide 
dissolved in NaOH and acidified with H.SO,; against sodium 
oxalate or electrolytic iron by the Zimmermann-Reinhardt 
Method, using sodium diphenylamine sulfonate as indicator. 
The indicator acid is tri-ortho-phenanthroline ferrous sulfate, 
(CwHsN2.H20)FeSO.. The reaction involved in the stand- 
ardization with sodium oxalate is HCO, + 2Ce(SO,)2 = 
2COz2 + Ce2(SOx)3 + H.S8Ou. 

An amount of sodium oxalate is weighed out which will require 
25-35 ml of 0.1 N ceric sulfate solution for titration. To this is 
added 10-20 ml of concentrated HCl, 5 ml of 0.005 M iodine chlo- 
ride and enough water tomakea volumeof100ml. Thesolution 
should be heated to 50° C, 1 drop of indicator added, and the 
solution titrated with ceric sulfate until the solution becomes 
pale blue in color and there is no return of any pink color after 
one minute. The temperature should not fall below 45° C. 

Ceric sulfate may be used to titrate ferrous chloride according 
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to the reaction: 2FeCl, + 2Ce(SO.)2 + 2HCl = 2FeCl; + 
Ce2(SOx)3 + HSO,. 

Calcium may be precipitated as the oxalate, dissolved in 
dilute HCl and titrated with ceric sulfate. Chromium, 
arsenic, ferrocyanide and hydrogen peroxide may be titrated 
with ceric sulfate. 

Iodine, decinormal. [,—2HI (12.6932 g per liter) Dissolve 
about 13.5 g of pure sublimed iodine in a solution of 24 g of KI 
in 200 ml of H.O and dilute to 1 liter. The solution is stand- 
ardized by adding the iodine to a known volume of standard 
thiosulfate with a few drops of starch solution for the indicator. 

Potassium dichromate, decinormal. Cri—Cr# (4.904 
g per liter) Grind about 5 g of potassium dichromate, of the 
purest grade obtainable, spread in a thin layer on a watch glass, 
and dry in an electric oven at 120-140° C for 2-4 hours. Cool 
in a desiccator and weigh to the nearest milligram. Transfer 
the powder to a 1 liter volumetric flask, with the aid of a funnel, 
and reweigh the watch glass with any adhering powder. Add 
water to the flask, shake until the sample is dissolved, dilute to 
volume and mix thoroughly. Compute the normality from the 
equation 
Weight potassium dichromate 

49.04 


If pure dichromate is not available the solution may be 
standardized by iron wire or against an iron ore of known 
analysis. Weigh out three 0.2 g samples of clean, bright iron 
wire (prepared “for standardization”, with purity factor of 
99.8 %) and transfer each to a 500 ml Erlenmeyer flask. Dis- 
solve the wire in 10 ml of concentrated hydrochloric acid, 
keeping the flask covered with a small watch glass until solution 
is complete. Disregard a small residue of carbon which may 
remain in the solution as black particles. Rinse off the watch 
glass, heat the solution nearly to boiling and add stannous 
chloride solution (5 g of salt dissolved in 10 ml of concentrated 
hydrochloric acid, and diluted to 100 ml) a drop at a time until 
the solution is colorless. Avoid an excess of over one drop of 
stannous chloride. Cool completely and pour in 10 ml of satu- 
rated mercuric chloride solution. Allow to stand 2 minutes, 
then add a well cooled solution of 5 ml of 85 % phosphoric acid 
in 200 ml of 3 N sulfuric acid (8:100). Add 6-8 drops of an 
indicator solution (containing 3 g of the sodium or barium salt 
of diphenylamine sulfonic acid per liter) and titrate with 
dichromate solution to the first appearance of a purple or 
violet tinge. The titration should be made slowly, since the 
reaction proceeds rather slowly. Runa blank. From the net 
volume of dichromate, compute the normality by the equation 


Weight of iron wire X purity of iron 
Volume of dichromate x 0.05584 


Potassium permanganate, decinormal. Mnv‘i—Mnii 
(3.1606 g per liter) Dissolve 3.3 g of dry KMn0O, in 1 liter of 
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distilled water and allow to stand at least 24 hours in a clean 
glass-stoppered bottle. The reasons for not using the freshly 
prepared solution are: Ist, the reducing agents in the water 
(dust, etc.) are thus all oxidized, and 2nd, any MnO: formed 
by this reduction is permitted to settle. The solution is then 
carefully siphoned through a clean glass tube into clean beakers, 
discarding the first 25 ml of solution and the last inch of the 
solution in the bottle which contains the precipitated MnOs; 
the KMnOQ, solution should never be permitted to come in 
contact with rubber, filter paper or otherorganic matter. 
The solution in the beakers is now poured back into a clean 
bottle and standardized against sodium oxalate. Weigh out 
several 0.25-0.30 g samples of sodium oxalate having an assay 
value of 99.95 %, transfer each portion to a 600 ml beaker, and 
dissolve in 250 ml of dilute sulfuric acid (5:95). Stir until the 
oxalate has dissolved, then add rapidly* from a burette about 
95% of the amount of permanganate needed for complete 
oxidation of the sample (a preliminary titration is made with 
one sample to determine the approximate amount of permanga- 
nate needed). Allow the solution to stand until the permanga- 
nate is decolorized, then heat to 55-60° C and complete the 
titration at this temperature, stirring gently with a thermo- 
meter and allowing each drop to become decolorized before add- 
ing the next. The end point is shown by a faint pink tinge 
which persists for 30 seconds. Run a blank on 250 ml of dilute 
sulfuric acid, heated to 60° C. From the net volume of perman- 
ganate, compute the normality by the equation 


Weight sodium oxalate X purity 
Volume permanganate X 0.067 


Sodium thiosulfate, decinormal. 2Na:S.0;-Na.S.0¢ 
(24.8192 g¢ of NasS,03;.5H2O per liter) Do not dry the sodium 
thiosulfate in an oven as it can be obtained almost pure; weigh 
out 25.0 g and dilute to exactly 1 liter. After mixing thor- 
oughly, the solution is allowed to stand two weeks. If free 
sulfur has separated, the clear liquid is siphoned off. The 
solution is standardized indirectly by titration with potassium 
dichromate (see above). Dissolve 5 g of KI and 4 g of NaHCO; 
in 300 ml of HO in a 500 ml Erlenmeyer flask at room tempera- 
ture and then add HCl slowly, swirling the flask, until there is 
no more evolution of CO». and then add about 10 ml more acid; 
add 35 ml of 0.1 N K»Cr.,O;, mixing the solutions, rinse the 
sides of the flask with a few ml of water, allowing it to form a 
layer over the solution without mixing; stopper the flask and 
allow to stand about 10 minutes. Then with thorough mixing 
run in thiosulfate until the solution is a light yellow, add a few 
drops of starch solution and continue with a slow addition of 
thiosulfate until the bright blue color has disappeared and only 
the pale green color of CrCl; remains. 





Normality = 


* The method given for standardization is based upon the directions of 
Fowler and Bright, Bur. Stand. J. Res., 15, 493 (1935). 
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REAGENTS FOR SEMI-MICRO QUALITATIVE 
ANALYSIS 


Compiled by D. W. Pearce 


The following reagents have been found extremely sensitive 
as confirmatory tests for the ions indicated. In most cases 
separation from other ions by micro or semi-micro technique 
should precede the test. For interferences, references to 
original literature, and detailed procedures see Feigl, ‘‘Quali- 
tativ Analyse mit Hilfe von Tupfelreactionen”, or Engelder, 
Dunkelberger and Schiller, ‘‘Semi-Micro Qualitative Analysis’. 
Also see table, Organic Analytical Reagents, for other reagents. 

Ammonium molybdate. Dissolve 15 g of ammonium 
molybdate in 300 ml of water, add 100 ml of nitric acid (1:2) 
and saturate with ammonium nitrate. Fine yellow precipitate 
for H2PO.- (cold) or H2AsO,- (60° C) in nitric acid solution. 

Aniline sulfate. Concentrated solution of aniline sulfate 
in concentrated sulfuric acid. Reagent gives instant blue 
color with ClO;-; other strong oxidants as NO;- give the blue 
color much more slowly. 

Benzidine acetate—cuprie acetate. (a) Dilute 47.5 ml 
of saturated benzidene acetate solution to 100 ml. (b) Dis- 
solve 0.286 g of cupric acetate in 100 ml solution. Solution 
(a) + solution (b) on spot paper gives blue color with HCN 
vapors. 

e-Benzoinoxime. 5% alcoholic solution. Green precipi- 
tate with Cu** in slightly ammoniacal solution. 

Bettendorf’s reagent. Saturated solution of SnCl, in con. 
centrated HCl. Brown color or black precipitate upon adding 
As*? (immediate) or Ast® (on standing), to excess of the reagent. 

Brucine reagent. 0.02 g of brucine dissolved in 100 ml of 
concentrated sulfuric acid. Test solution + concentrated sul- 
furic acid + brucine reagent gives fleeting red color with 
NO;-, NOs-, or ClO;-. 

Cacothelin. Fresh, saturated aqueous solution of cacothe- 
lin. Use a drop of reagent on test paper, warm till only 
slightly damp; drop of Sn*? (reduced by means of Mg powder) 
gives violet color. Antimony does not interfere. 

Cinchonin—potassium iodide reagent. One gram of 
cinchonin is dissolved in 100 ml of water upon the addition of 
a few drops of HNO; and warming; add 2 g of KI. Bright 
red-orange precipitate with Bit++, brown with Cut*, yellow 
with Pb*+t, white with Cdt+, and cream with Hgt*, in slightly 
acid solution. 

Cobalticyanide paper (Rinnmann’s green test). Saturate 
quantitative filter paper in a solution of 4 g of K;Co(CN). and 
1 g of KCIOs; in 100 ml of water. Dry. Add drop test solu- 
tion and ash the paper in a crucible over flame. Green ash— 
presence of Zn*+, 

p-Dimethylaminobenzylidenerhodanine. Saturated 
solution of the crystals in acetone. (Dissolve equi-molecular 
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REAGENTS FOR SEMI-MICRO QUALITATIVE 
ANALYSIS (Continued) 


amounts of rhodamine and p-dimethylaminobenzaldehyde in 
glacial acetic acid, warm on steam bath. Product may be 
crystallized out on addition of water.) Reagent for detection 
of Agt (and Hg*t) in nitric acid solution. Red-violet 
precipitate. 

Dimethylglyoxime. 1 g dissolved in 100 ml of alcohol. 
In presence of much Co*™ first add slight excess NaCN, warm 
till decidedly orange, add reagent and AgNO;. Pink to red 
precipitate—presence of Nitt. 

Diphenylearbazide. 1% alcoholic solution, freshly pre- 
pared. Violet or blue precipitate in neutral or slightly acid 
solution of Hg(NOs)e. 

P-Nitrobenzeneazoresorcinol. 0.001 g dissolved in 100 
ml of 2 N NaOH. Sky blue precipitate with Mg**. 

Potassium thiocyanate. Saturated aqueous solution. 
With HCl solution of CO** yields deep blue color; best observed 
when extracted with amyl alcohol-ether (1:6). Fet**, if 
present, to be reduced with crystal of NasS.Os. 

Rhodamine B. Dissolve 0.01 g of tetraethylrhodamine in 
100 ml of water. Violet color with Sbt® (oxidized with KNO:z 
crystal). Tin does not interfere. 

Sodium nitroprusside. Freshly prepared 1% aqueous 
solution. Deep violet color with S~ (alkaline). 

Sulfanilic acid—e-naphthylamine. (a) 0.4 g of sulfanilic 
acid in 100 ml of 10% acetic acid. (b) 0.5 g of a-naphthyl- 
amine boiled in 100 ml of water; filter. Acetic acid + solution 
(a) + solution (b) gives brilliant red color with NO.-. 

Tetramethyldiaminodiphenylmethane. Acetic acid 
solution. Blue color as sensitive test for Pbt*. (Must be 
previously oxidized to PbO2 in ammonia solution with HO: 
and the latter decomposed by warming or standing.) 

Zine uranyl acetate. Dissolve 10 g of uranyl acetate, with 
warming, in 6 g of 30 % acetic acid; dilute to 50 ml. Treat 30g 
of zinc acetate with 3 g of 30% acetic acid; dilute to 50 ml. 
Mix the two solutions, add a trace of NaCl, let stand 24 hours 
and filter out the precipitate. Yellowish-green crystalline 
precipitate with Nat. 

Zirconium alizarin sulfonate reagent. (a) Dissolve 
0.05 g of zirconium nitrate in 50 ml of H.O and 10 ml of con- 
centrated HCl. (b) Dissolve 0.05 g of alizarin red S in 50 ml 
of H:O. Mix (a) and (b) to make the reagent. Gives imme- 
diate yellow color with F- (oxalates or phosphates interfere, 
giving yellow color slowly). 
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ACID DILUTION BY VOLUME 


The volume of pure acid (or water) which must be added to 50 em3 of water 
(or acid) to give solutions of specific grayity shown. Temperature 20°C. 
Taken from curves prepared by W. W. Stiles, based on experimental determi- 
nations. The values are approximate only. 


























Sulfurie Acid Sulfurie Acid Hydrochloric acid Nitric acid 
Acid Acid Acid Acid 
Sp. gr. em? Sp. gr. em? Sp. gr. em? Sp. gr. em’ 
0.9982 0.0 0.9982 0.0 
0.9982 0.0 1.45 38.4 1.000 0.4 .00 0.2 
1.01 0.2 1.46 40.2 1.005 1.4 0% 1.1 
1.02 0.5 1.47 42.3 1.010 2.7 1.02 1.9 
1.03 0.9 1.48 44.5 1.015 4.1 1.03 3. 
1.04 1.3 1.49 46.6 1.020 5.6 1.04 4.1 
1.05 Ld 1.50 48.7 1025 ell 1.05 5.2 
1.06 2.2 1.030 8.6 1.06 6.4 
1.07 257 Uilactort a eee 2035 4] 10. 2 he N07 7.7 
1.08 3.2 : ean 1.040 11.8 1.08 9.1 
1.09 3.7 1.51 49.3 1.045 13.8 1.09 10.6 
1.10 4.3 1.52 47.2 1.050 15.9 1.10 12. 
1.11 4.9 1.53 45.2 1.055 18.4 Leup 13.5 
1.12 5.5 1.54 43.3 1.060 21.1 TZ, 15.1 
1.13 6.2 1.55 41.4 1.065 24. 1.13 16.8 
1.14 6.9 1.56 39.5 1.070 26.8 1.14 18.5 
1.15 7.6 1.57 Stake 1.075 30. 1.15 20.3 
1.16 8.3 1.58 36.0 1.080 33.7 1.16 22.3 
1.17 9.0 1.59 34.3 1.085 37.9 a UsiLt7/ 24.4 
1.18 ef 1.60 32.8 1.090 42.2 1.18 26.7 
1.19 10.5 1.61 31.4 1.095 47.0 19 29.3 
1.20 11.3 1.62 30.0 1.100 47.8 1.20 32.1 
1.21 12.1 1.63 28.6 1.21 35.1 
1.22 | 12.9 | 1.64 | 27.2: | gy oy) Water | 1129. \)0 3813 
1.23 13.7 1.65 25.9 3 ue 1.23 41.8 
1.24 14.5 1.66 24.6 1.105 42.2 1.24 45.6 
1.25 15.3 1.67 23.3 1.110 37.6 1.25 49.4 
1.26 16.1 1.68 22.0 1.115 33.7 
1.27 | 16.9: 0169) | 920.7 1.120] 30.0 | gp, gp) Water 
1.28 17.8 1.70 19.4 1.125 26.4 5/8 
1.29 18.7 is 7fal 18.1 1.130 23.2 . 26 46.9 
1.30 19.6 ie 16.9 1.135 20.0 ibera7/ 43.2 
1.31 20.6 1.73 15.6 1.140 if 3 1.28 39.3 
1.32 21.6 1.74 14.3 1.145 14.8 1.29 35.5 
1.33 Pye 1.75 13.0 1.150 12.4 1.30 31.7 
1.34 23.8 1.76 Nef 1.155 10. 1.31 28.2 
1.35 25.0 eit 10.4 1.160 8. 1.32 24.9 
1.36 26.2 1.78 9.1 1.165 5.9 1.33 21.8 
1.37 27.4 i WAS) 7.6 1.170 3.9 1.34 18.8 
1.38 28.6 1.80 6.0 len ly gs) 2k 1.35 15.9 
1.39 29.8 1.81 4.4 1.180 0.6 1.36 12.9 
1.40 31.1 1.82 2.8 1.185 0.0 1.37 9.9 
1.41 32.5 1.83 8) 1.38 Loot 
1.42 33.9 1.39 4.5 
1.43 35.4 | 1.40 2.1 
1.44 36.8 1.408 0.0 

















ORGANIC ANALYTICAL REAGENTS 
Compiled by John H. Yoe 

















Determination Reagent Reference 

Aldehydes...... Dimethyl-dihydro- Ind. Eng. Chem., Anal. Ed. 3, 365 
resorcin (Dimedon) (1931) 

Aluminum; :;... Alizarin S J. Am: Chem. Soc. 50, 748 (1928) 
Ammonium salt of 49, 2395 (1927) 
aurin  tricarboxylic se 55, 2437 (1933) 
acid (‘‘ Aluminon’’) 

(Ammonium salt of | Bull. soc. chim. Belg., 36, 288 
nitrosopheny] hy- (1927) 
droxylamine (*Cup- 
ferron’’) 
Hriochrome cyanine Z. anal. Chem. 96, 91 (1934) 
Hematoxylin Ind. Eng. Chem. 16, 233 (1924) 
8-Hydroxyquinoline J. Am. Chem. Soc. 50, 1900 (1928) 
Quinalizarine J. Am. Phar. Assoc. 17, 260 (1928) 

Ammonia....... Tannin—AgNO3 Snell, Vol. I, p. 659 (7) 

Antimony....... Hexamethylene- Z. anal. Chem. 67, 298 (1925) 
tetramine 
Ee pevdeneoe Compt. rend. 176, 1221 (1923) 
aci 
Pyridine Analyst 58, 373 (1928) 

Pyrogallol Z anal. Chem. 64, 44 (1924) 

CATBOMUO Ss oist shea we Cocaine-molybdate Biochem. Z. 185, 14 (1927) 

Shee oe arsenomolyb- | Analyst 47, 317 (1922) 
at 
Strychnine-molybdate Ee applicata 23, 517 
1933 
Beryllium....... Curcumin J. Am. Chem. Soc. 50, 393 (1928) 
8-Hydroxyquinoline “a Bae Standards J. Research 3, 91 
1929 
1, 2, 5, 8-Tetrahy- hore es ee a Beryllium, p. 
pea at aa 25 (1932) 
(Quinalizarin) 

Bismuth........ Cinchonine. Seott, p. 77 (1) 
Dimethylglyoxime | Z. anal. ,Chem. 72, 11 (1927) 
8-Hydroxyquinoline 72, 177 (1927) 
Pyrogallol ff 65, 448 (1925) 
Thiourea 94, 161 (1933) 

BOLOMie cect pegs Cureumin Chem. News 87, 27 (1903) 
Mannitol tre p. 90 (1) 

Methyl alcohol J. Am. Chem. Soc. 50, 1385 (1928) 
Turmeric peioeon Chem., Anal. Ed. 4, 180 
1932 
Bromine... Fluorescein Snell, Vol. iy 548 (7) 
Fuchsin . 546 (7) 
Phenol red es os “ 549 (7) 
@adminm 25... « Allylthiourea Pea Chim. Acta, 12, 718 
192 
Ethylenediamine Z. anal. Chem. 77, 340 (1929) 
Hexamethylenetetra- | C. A., 24, 311 (1930) 
mine alliodide 
B-Naphthoquinoline Analyst 58, 667 (1933) 
Phenyl-trimethyl- 58, 667 (1933) 
ammonium iodide 
Pyridine Z. anal. Chem. 73, 279 (1928) 
Calcium. ... Alizarin oon J. 16, 494 (1922); Yoe, 





1-amino-2-naphthol- 
4-sulfonic acid 
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Vol. 139 (2) 
J. Biol’ Cite 81, 1 (1929) 





ORGANIC ANALYTICAL REAGENTS (Continued) 





Determination 


Reagent 





Calcium (Cont.).. 


@eriumen. ayer 
‘Chioratenecmerre 
Chlorine weiss 


Chromium... 


Cobaltte ine 





Ammonium oxalate 
Ammonium stearate 


Antipyrine 
Picrolonic acid 
Sodium sulforicinate 


Gallic acid 

Aniline hydrochlor:de 

Benzidine hydro- 
chloride 

Dimethy!-p-phenyl- 
ene-diamine 

Oleic acid 


Sodium sulforicinate 


Thymolphthalein 

o-Tolidine 

1, 8-Dihydroxynaph- 
thalene-3, 6-Disul- 
fonate 

s-Diphenylearbazide 
Pyrogallol dimethyl 
ether 

Cysteine hydro- 

chloride 

Dimethylglyoxime 

3, 5-Dimethylpyrazole 


Dinitrosoresorcinol 

a-Nitroso-6-naphthol 

Nitroso-R-salt 

Phenylthiohydantoic 
acid 

Ammonium salt of 
nitrosophenyl hy- 
droxylamine (‘‘Cup- 
ferron’’) 

m-Benzamino-semi- 
carbazide 

Benzidine 
a-Benzionoxime 
(Cupron) 

Diacetyl-dioxime 

p-Dimethylamino- 
benzalrhodanine 

Dinitrosoresorcinol 

s-Diphenylearbazide 

Diphenylthiocar- 
bazone 

Hydroquinone 

Isatin 

a-Naphthol 

B-Naphthol 

Phenolphthalein 

Phenylthiohydantoic 
acid 

Piperidinium piperi- 
dyl-dithioformate 
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Reference 








Snell, Vol. I, p. 463 (7) 
J. Biol. Chem. 29, 169 (1917); 
Yoe, Vol. ie p. 119 (3) 
Snell, Vol. I, 462 (7) 
Biochem. Z. 265, 85 (1933) 
137, 157 (1923); Yoe, 
Vol. II, p. 125 (3) 
Snell, Vol. Te 366 (7) 


588 (7) 
Ind. Eng. Chone Anal. Ed. 4, 2 


(1932) 
Chem. Weekblad. 23, 203 (1926) 


J. Soc. Chem. Ind. 42, 427A 
(1923) 

Biochem. Z., 137, 157 (1923); Yoe, 
Vol. II, p. 125 (8) 

Ind. Eng. Chem. 19, 112 (1927) 
Yoe, Vol I, p. 157 (2) 

Ind. Eng Chem. 5, 298 (1913) 


J. Am. Chem. Soc. 50, 2363 (1928) 
C. A 4, 3178 (1910) 


J. Biol. Chem. 83, 367 (1929) 


J. Am. Chem. Soc. 43, 482 (1921) 
Ind. Eng. Chem., Anal. Ed. 2, 
38 (1930) 
J. Am. Chem. Soc. 45, 1439 (1923) 
Chem Zeit 46, 430 (1922) 
J. Am. Chem Soe 43, 746 (1921) 
44, 2219 (1922) 


Hillebrand and Lundell, p. 109 (5) 


Snell, Vol. I, p 166 (7) 


Z. anal Chem. 67, 31 (1925) 
Ber 56, 2083 (1923) 


Analyst 54, 333 (1929) 
J. Am. Chem. Soe. 52, 2222 (1930) 


Ss 47, 1268 (1925) 
Chem. Weekblad. 21, 20 (1924) 
J. Assoe Official Agr. Chem. 18, 

192 (1935) 

Bull. soe chim. 31, 1176 (1922) 
Rec. trav. chim. 42, 199 (1923) 
Bull. soc. chim. 31, 1176 (1922) 
Am. J. Pharm. 105, 62 (1933) 
Compt. rend. 178, 1082 (1921) 
J. Am. Chem. Soc. 44, 225 (1922) 


Analyst 56, 736 (1931) 








ORGANIC ANALYTICAL REAGENTS (Continued) 





Determination 


Copper (Cont.).. 








Reagent 


Potassium ethyl 
xanthate 

Pyridine 

Salicylic acid 

Sodium diethyldithio- 
carbamate 

o-Tolidine 

Urobilin 

Acetylacetone 


Alizarin sodium. sul- 
fonate—Zr(NOs)4 

Quinalizarine— 
Zr(NOs)4 

Benzidine 

Formaldehyde 

m-Phenylenediamine 
sulfate 

Phenylhydrazine 

o-Tolidine 

p-phenylenedimethyl- 
diamine sulfate 

o-Tolidine 

Benzidine 

Acetylacetone 

Alloxantin 

Ammonium salt of 
nitrosophenyl hy- 
droxylamine (‘‘Cup- 
ferron’’) 

Cysteine 

Dimethyl] glyoxime 
Dinitrosoresorcinol 
Diphenylamine 

a, a'-Dipyridyl 

Hexamethylenetetra- 


mine 
7-lodo-8-hydroxy- 
quinoline-5-sulfonic 
acid 
Tsonitrosoaceto- 
phenone 
a-Nitroso-B-naphthol 
o-Phenanthroline 


Pyramidone 
Pyrocatechol 
Salicylic acid 
Salicylsulfonie acid 
Sulfosalicylie acid 
Thioglycollic acid 


.| Ammonium thiocya- 


nate and pyridine 
Aniline 


s-Diphenylearbazide 
Diphenylthiocarba- 
zone (Dithizone) 
Hematein 
Tetramethyldiamido- 
diphenylmethane 
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Reference 











Yoe, Vol. I, p. 184 (2) 


Z. anal. Chem. 67, 27 (1925) 
Yoe, Vol. I, p. 183 (2) 
Analyst 54, 650 (1929) 


Z. anal. Chem. 67, 31 (1925) 

Chem. Weekblad. 27, 552 (1930) 

Ind. Eng. Chem., Anal. Ed. 5, 300 
(1933) 

Ind. Eng. Chem., Anal. Ed.7, 23 
(1935) 

Ind. Eng. Chem., Anal. Ed. 6, 61 
(1934) 

Bull. Chim. Farm. 52, 461 (1912) 

Bull. soc. chim. 31, 717 (1922 

Chem. Zeit. 36, 934 (1912) 


Ann. Chim. anal. 12, 90 (1907) 
Analyst 44, 94 (1919) 
Yoe, Vol. I, p. 375 (2) 


J. Am. Chem. Soc. ae 1000 (1925) 
Snell, Vol. I, p. 425 (7) 

J. Am. Chem. Soe. ?6, 967 (1904) 
Compt. rend. 180, 519 (1925) 
Ind. Eng. Chem. 8, 629 (1911) 


Biochem. Z. 187, 255 (1927) 

Z. anorg. Chemie 89, 401 (1914) 

J. Am. Chem. Soc. 47, 1268 (1925) 
46, 263 (1924) 

Snell, Vol. I, p. 310 (7) 

Bull. soc. chim. Rom. 2, 89 (1921) 


J. Am Chem. Soc. 59, 872 (1937) 


Ber. 60, 527 (1927) 


Bull. soc. chim. 35, 641 (1924) 
Ind. Eng. Chem., Anal. Ed. 9 
67 (1937) 

Pharm. Weekblad. 63, 1121 (1926) 
Hely. chim. Acta 9, 835 (1926) 

J. Chem. Soe. be 93 (1908) 
Snell, Vol. I, p. 302 (7) 
Biochem. Z. 181, 391 (1927) 

J. Am. Chem. Soc. 49, 1916 (1927) 
Z. anal. Chem. 72, 289 (1927) 


Ind. Eng. Chem. 11, 1055 (1919); 
Yoe, Vol. I, p. 257 (2) 
Yoe, Vol. ih, py 255 (2) 
Snell, Vol. ig p. 202 (7) 


Yoe, Vol. I, p. 257 (2) 
Snell, Vol. I, p. 200 (7) 


ORGANIC ANALYTICAL REAGENTS (Continued) 








Determination Reagent Reference 
Lithium. . (4334 Ammonium stearate | J. Am. Chem. Soc. 52, 2754(1930) 
Magnesium..... Curcumin Ind. Eng. Chem., Anal. Ed. 4,° 
426 (1932) 
Dimethylamine Z. anorg. Chem. 26, 347 (1901) 
Hydroquinone Yoe, Vol. I, p. 264 (2) 
8-Hydroxyquinoline z anal. Chem. V1, 122 (1927) 
p-Nitrobenzene- J. Am. Chem. Soc. 51, 1456 (1929) 
azoresorcinol 

Oleic acid Yoe, Vol. I, 270 (2) 
Titan yellow (On FN 23, 1838 (1929) 

Manganese...... Benzidine Snell, Vol. ‘i 5 343 (7) 
o-Tolidine p. 341 (7) 

Mercury.....- .| p-Dimethylamino- J. Am. Chem. Soc. 52, 2222 (1930) 

benzalrhodamine 
s-Diphenylearbazide | Z. angew. Chem. = 791 (1926) 
Potassium diphenyl- | Snell, Vol. I, p. 180 (7) 
carbazone 
Strychnine sulfate “ iz 85 (7) 
Molybdenum.... ee oxime Ba Ss Je Rees 9, 1 (1932) 
Cupron 
Ethyl ether Blair, 7th Ed., 210 (4) 
Phenylhydrazine Ber. 36, 512 (1903) 
Potassium ethyl J. Am. Chem. Soc. 44, 1462 (1922) 
xanthate and 
chloroform 
Tannic acid ape Se Mining Rey. 11, 2&8 
191 

Nickell ere a-Benzil-dioxime Analyst 38, 316 (1913) 

OO GES CE sul- | Chem. Zeit. 31, 335, 911 (1907) 
ate 

Dimethylglyoxime Chem. Weekblad. 21, 358 (1924) 

Formaldoxime Snell, Vol. I, p. 319 (7) 

pee dithiooxa- | J. Am. Chem. Soc. 54, 1866 (1932) 
ate 

Nitrate... ash eoe Brucine Yoe, Vol. I, p. 318 (2) 
Diphenylamine  sul-| J. Am. Ghee: Soe. 55, 1448 (1933) 

fonic acid 

Diphenylbenzidine Yoe, Vol. I, p. 316 (2) 

Diphenyl-endo-anilo- oes nore. Quant. Anal. p. 271 

hydrotriazole (192 

(“‘ Nitron’’) 

Phenoldisulfonie acid | Yoe, Vol. Tp: 33) (2) 

Pyrogallol p. 319 (2) 

Strychnine sulfate a p. 320 (2) 

2:4-Xylenol J. Assoc. Off. Agri. Chem. 18, 
459 (1935) 

Nitrite! .2 40: Antipyrin Yoe, Vol. I, p. 311 (2) 
Dimethylaniline p. 311 (2) 
Dimethyl-a-Naph- Ind. Eng. Ghani. Anal. Ed. 1, 

thylamine 28 (1929) 
ee cee Yoe, Vol. I, p. 654 (2) 
a-Naphthylamine and| J. Pharmacol. 51, 398 (1934) 
8-Naphthylamine-6, 
8-Disulfonic acid 
a-Naphthylamine Yoe, Vol. I, p. 309 (2) 
hydrochloride 
m-Phenylenediamine oS p. 310 (2) 
Sulfanilic acid and ae p. 308 (2) 
| o-naphthylamine 
Osmium. 433.2" | Thiourea Compt. rend. 167, 235 (1918) 








OO 
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ORGANIC ANALYTICAL REAGENTS (Continued) 








Determination Reagent Reference 
Oxy eer. .a6iF: +, Indigo carmine Snell, Vol. I, p. 137 (7) 
Pyrogallol Dee as Analysis, p. 174 
1929 
Phosphate...'...| 1, 2, 4-Aminonaphtho-| Yoe, Vol. I, p. 348 (2) 
sulfonic acid 
Hydroquinone os DY 346 and 353 (2) 
Quinine-molybdate x . 343 (2) 
Strychnine-molybdate| Yoe, Vol. ne 2 142 (3) 
Phosphorus..... Hydrazine sulfate Yoe, Vol. I, 341 (2) 
Potassium...... 6-Chloro-5-nitrotolu- Mikrochem. 1, 368 (1934) 
ene-3-sulfonic acid 
Dipicrylamine Z. angew. Chem. 49, 827 (1936) 
Picric acid J. Am. Chem. Soc. 53, 539 (1931) 
Selenium........ Codeine phosphate Arch. Pharm. 252, 161 (1914) 
Hydroquinone Am. J. Sci. 15, 253 (1928) 
Hydroxylamine J. Am. Chem. Soc. 47, 2456 (1925) 
hydrochloride 
Pyrrol Snell, Vol. I, p. 604 (7) 
Bilversces. f500,82 Chromotropic acid Cee Chim. Acta 12, 714 
19 
Dichlorofluorescein J. Am. Chem. Soc. 51, 3273 (1929) 
p-Dimethylamino- 52, 2222 (1930) 
benzalrhodanine 
Methylamine Mikrochemie 7, 233 (1929) 
Sodintis 4) ca Dihydroxy-tartaric J. Russ. Phys. Chem. Soc. 60, 661 
acid (1928) 
Uranyl zine acetate J. Am. Chem. Soc. 51, 1664 (1929) 
Sulfide..........] p-Aminodimethyl- Snell, Vol. I, p. 593 (7) 
aniline 
Sulfur ees p-Phenylenedimethyl-| Yoe, Vol. I, p. 373 (2) 
diamine hydro- 
chloride 
Tantalum.......| Ammonium salt of | Hillebrand and Lundell, p. 113 (5) 
nitrosophenyl hy- 
droxylamine (‘ Cup- 
ferron’’) 
Awa liteayoboe san G56 Hydrazine hydro- J. Am. Chem. Soc. 47, 2456 (1925} 
chloride 
Hydroquinone Am. J. Sci. £5, 253 (1928) 
ORM Gal ete Phenylarsonic acid J. Am. Chem. Soc. 48, 895 (1926) 
ERs eaacty eres TOT Ammonium salt of | Hillebrand and Lundell, p. 113 (5) 
nitrosophenyl hy- 
droxylamine (‘‘Cup- 
: ferron’’) 
Cacotheline Ind. Eng. Chem., Anal. Ed. 7, 
26 (1935) 
-Dipaniiraanl estes Ammonium salt of | Hillebrand and Lundell, p. 113 
nitrosophenyl hy-| (5); Z. anal. Chem. 83, 345 
droxylamine (‘‘Cup-| (1931) 
ferron’’) 
5, 7-Dibromo-8- Z. anorg. Chem. 204, 215 (1932) 
hydroxyquinoline 
Dihydroxymaleic acid | Snell, Yol. Le = ae a 
Gallic acid 
8-Hydroxyquinoline Z. anal. Cher. mie 1 530) 
Tannic acid Analyst 55, 605 (1930) 
Thymol Yoe, Vol. I, p. 381 (2) 
PUN PSteM os orn Benzidine Ber. 38, 783 (1905) 
Cinchonine Hillebrand and Lundell, p. 553 (5) 
Hydroquinone Z. angew. Chem. 44, 237 (1931) 








a ne 


13s8y 


ORGANIC ANALYTICAL REAGENTS (Continued) 


ee ee Ee 











Determination Reagent Reference 
Tungsten (Cont.)| Phenylhydrazine Bull. soc. chim. Belg. 38, 385 
hydrochloride (1929) 
Rhodamine B Snell, Vol. I, p. 379 (7) 
Uric acid Ann. chim. anal. 9, 371 (1904) 
Uraniiim sees o-Hydroxybenzoic Snell, Vol. I, p. 394 (7) 
acid 
Sodium salicylate Chem. Zeit. 43, 739 (1919) 
Urea... eee Xanthydrol Mikrochem, 14, 132 (1934) 
Vanadium....... Aniline C. A. 24, 567 (1930) 
Diphenylamine Yoe, Vol. I, p. 715 (2) 
Diphenylbenzidine Ind. Eng. Chem. 20, 764 (1928) 
Safranine Vol. Anal., Vol. II, p. 326 (6) 
Strychnine Yoe, Vol. I, p. 393 (2) 
Zinck.s ea: 0 eee Diphenylamine J. Am. Chem. Soc. 49, 2214 (1927) 
Diphenylbenzidine as 49, 356 (1927) 
Diphenylthiocarba- Ind. Eng. Chem., Anal. Ed. 9, 127 


zone (Dithizone) 
8-Hydroxyquinoline 


(1937) 
Z. anal. Chem. 71, 171 (1927) 


Pyridine 73, 356 (1928) 

Resorcinol Yoe, Vol. I, p. 396 (2) 

Urobilin J. Ind. Hyg. 7, 273 (1925) 
Zirconium...... Ammonium salt of | Hillebrand and Lundell, p. 109 (5) 


nitrosophenyl hy- 

droxylamine (‘‘Cup- 

ferron’’) 
Phenylarsonic acid 


J. Am. Chem. Soc. 48, 895 (1926) 


ee 


(1) Scott, Standard 
oe, Photometric Chemical Analysis, Vol. 


oA) NG 
Chemical Analysis, Vol. II, Nephelometry, 1929. 


(3) Yoe, Photometric 


(4) Blair, Chemical Analysis of Iron. 


(5) Hillebrand and Lu 
(6) Kolthoff and Fur 


Methods of Analysis, 1927. 


I, Colorimetry, 1928. 


ndell, Applied Inorganie Analysis, 1929. 
man, Volumetric Analysis, 1929. 


19 


Snell and Snell, Colorimetric Methods of Analysis, Vol. I, Inorganic, 


1390 


VOLUMETRIC PRIMARY STANDARDS 
Compiled by John H. Yoe 
The 1937 International atomic weights were used in computing the equiva « 


lent weights. 
























































t Equiva- 
Primary standard Formula Bae yes lent 
mol. wt. weight 
A. Acidimetry 
s-Diphenylguanidine......... NH: L CINE. Osis J2 i 210725 
Miercuricioxidé. 6c. ees sii HgO ; 108.31 
Potassium acid carbonate... . KEHCO3 il 100.12 
Potassium iodate........ ..| KIO3 03 35.67 
Sodium carbonate........... NasCO3 5 53.00 
Sodium oxalate (1)........... NazC204 4 67.01 
Sodium tetraborate (borax)...| NazBsO7.10H2O 4 190.72 
B. Alkalimetry 
Benzoic acid (1)........ CsH;COOH il IPP) 1) 
Hydrazine sulfate. . .. ..| NeH4.H2SO4 3 65.06 
Oxalic acid (cryst.) (2).. Shiba H2C204.2 H20 4 63.03 
Potassium acid oxalate. ..... KHC204 1 128.12 
Potassium acid phthalate (1) KHCsHa04 1 204.22 
Potassium acid tartrate...... KHCsH106 1 188.18 
Potassium tetraoxalate....... | KH3(C204)2.2H2O 3 84.73 
Sodium tetraborate (borax)...| Na2zBsO7.10H20 4 190.72 
C. Oxidimetry 
Ferrous sulfate (3).. FeS0..7H iL 278.01 
Ferrous ammonium ‘sulfate (3) FeSOs. TN iL)280s. 6H20 1 392.14 
Tron wire: (4)) Goce. «succes re .| Fe 1 55. 84 
Oxalic acid (cryst.) (2)....... H2C204.2 H20 ; 63.03 
Potassium ferrocyanide... ...| KsaFe(CN)«.3H20 1 422 38 
Potassium iodate............ KIO3 3 107.01 
Potassium iodide....... KI 4 83.01 
Silver}. “Pe e. ateee ne Ag 1 107.88 
Sodium oxalate CD isiraingt tarsi a NazC204 3 67.01 
D. lodimetry 
Arsenious oxide (1).. 56 As2O3 a 49.455 
Copper wean mt eee tae Cu 1 G3nou 
Hydrazine sulfate. . ... . | NeH4.HeSO4 4 32.531 
Iodine (resublimed) Cua oo I 1 126.92 
Fodine cyanide) says ers «1 eet ICN 4 76.464 
Oxalic acid (eryst.) (2)....... H2C204.2 H20 $ 63.03 
Potassium bromate........ KBrO3 3 27 .835 
Potassium diiodate .......... KH(103)2 qs 32.496 
Potassium dichromate. .... | KeCreO7 $ 49.035 
Potassium ferricyanide ......| KsFe(CN)c« 1 329.24 
Potassium iodate .. KIO; 3 35.669 
Sodium thiosulfate ...... NaeS203.5H20 1 248.19 
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VOLUMETRIC PRIMARY STANDARDS (Continued) 





Eq. wt. ek bea 


mol. wt.} weight 


Primary standard Formula 


E. Silver Nitrate 

















Potassium bromide.......... KBr 1 119.01 
Potassium chloride........... KCl il 74.55 
Sodium chloride, eer NaCl 1 58.45 
F. Alkali Thiocyanates 
Mercuryj:.acctio eit Hg 4 100.31 
Mercuric oxide. smear eer HgO > 108.31 
Silver... bo... 02 acer eee Rene Ag 1 107.88 
Silver nitrate................]| AZgNOs3 1 169.89 








G. Miscellaneous 





For the determination of substances that must pass through complicated 
reactions, it is best to standardize against a standard sample of the substance 
that has been carried through all steps of the analysis. The U. S. Bureau 
of Standards can supply at a nominal fee a large number of standard samples 
of irons and steels (representing a wide range in composition), iron ores, 
manganese ore, zinc ore, etc. 


(1) May be obtained from the U. S. Bureau of Standards. 

(2) Difficult to obtain with exactly two molecules of water but a valuable 
primary standard when carefully prepared. 

(3) The pure salt is hard to obtain and to keep without slight oxidation or 
loss of water, hence other standards are recommended. 

(4) Possesses many disadvantages and is not reeammended. 

(5) The last few drops of iodine are decolorized very slowly. ‘Titrate till 
the pale yellow color persists at least two minutes. Starch retards the 
reaction and should be avoided. 


CORRECTION FOR CAPILLARY DEPRESSION OF 
MERCURY IN A GLASS TUBE ; 
Correction to be added. 


Height of meniscus in centimeters, 








ee 

10) 

tube. | 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 
cm, cm. cm, cm, cm. cm, cm. cm, cm, 
0.4 |0.083 | 0.122 | 0.154 | 0.198 | 0.237 
0.5 047 065 - 086 .119 .145 | 0.180 
0.6 .027 .041 . 056 .078 -098 -121 | 0.143 
0.7 .018 .028 -040 053 067 .082 .097 113 
0.8 frets 020 029 .038 046 056 -065 | 0.077 
0.9 +--+. | 0.015 | 0.021 | 0.028 | 0.033 | 0.040 0.046 | 0.052 
1.0 “OG aay ease 015 .020 025 .029 -033 -037 
1.1 Riciste a vees -010 .014 -018 021 024 027 
1.2 aatsta srotetete 007 010 013 015 .018 .019 
1.3 O.8:06 COGoIG -004 007 .010 012 .013 014 

Ore ee OTS | 014 
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TRUE CAPACITY OF GLASS VESSELS FROM THE 
WEIGHT OF THE CONTAINED WATER OR MER- 
CURY WHEN WEIGHED IN AIR WITH BRASS 
WEIGHTS* 


A glass vessel containing G grams of water at a temperature of ¢°C has, at 
the same temperature, a capacity V = W: X G cubic centimeters. Similarly 
when filled with G grams of mercury at a temperature of t°C the capacity at 
the same temperature is given by V = M: X G cubic centimeters. 

A glass vessel containing G grams of water at a temperature of °C has a 
capacity at a temperature of 18°C given by V = Wyo X G cubic centimeters. 
Similarly when filled with G grams of mercury at a temperature of {°C the 
capacity at a temperature of 18°C is given by V = Myo X G cubic centi- 
meters. The true volume at temperature of 25°C when the weighing is made 
at ¢° is similarly obtained by use of the values under Ws;0 and Msso for water 
and mercury respectively. 





OC. W: M: Wy30 M430 Wos0 M50 
0 1.001193 | 0.0735501 | 1.001643 | 0.0735832 | 1.001818 | 0.0735960 
1 1.001133 | 0.0735636 | 1.001559 | 0.0735949 | 1.001734 | 0.0736077 
2 1.001092 | 0.0735771 | 1.001492 | 0.0736066 | 1.001668 | U.0736194 
3 1.001068 | 0.0735907 | 1.001443 | 0.0736183 | 1.001618 | 0.0736311 
4 1.001060 | 0.0736037 | 1.001410 | 0.0736294 | 1.001586 | 0.0736423 
5 1.001068 | 0.0736172 | 1.001394 | 0.0736411 | 1.001569 | 0.0736540 
6 1.001092 | 0.0736308 | 1.001392 | 0.0736529 | 1.001568 | 0.0736657 
7 1.001131 | 0.0736492 | 1.001406 | 0.0736695 | 1.001581 |} 0.0736824 
8 1.001184 | 0.0736628 | 1.001435 | 0.0736812 | 1.001610} 0.0736941 
9 1.001252 | 0.0736763 | 1.001477 | 0.0736929 | 1.001652 | 0.0737058 
10 1.001333 | 0.0736894 | 1.001534 | 0.0737042 | 1.001709 | 0.0737171 
11 1.001428 | 0.0736975 | 1.001603 | 0.0737104 | 1.001779 | 0.0737233 
12 1.001536 | 0.0737111 | 1.001686 | 0.0737222 | 1.001862 | 0.0737351 
13 1.001657 | 0.0737241 | 1.001782 | 0.0737333 | 1.001957 | 0.0737463 
14 1.001790 | 0.0737377 | 1.001890 | 0.0737451 | 1.002066 | 0.0737581 
15 1.001935 | 0.0737513 | 1.002010 | 0.0737569 | 1.002186 | 0.0737698 
16 1.002092 | 0.0737644 | 1.002143 | 0.0737681 | 1.002318 | 0.0737810 
17 1.002261 | 0.0737780 | 1.002286 | 0.0737798 | 1.002462 | 0.0737927 
18 1.002441 | 0.0737911 | 1.002441 | 0.0737911 | 1.002617 | 0.0738039 
19 1.002633 | 0.0738047 | 1.002608 | 0.0738028 | 1.002783 | 0.0738157 
20 1.002835 | 0.0738183 | 1.002785 | 0.0738146 | 1.002960 | 0.0738275 
21 1.003047 | 0.0738314 | 1.002972 | 0.0738258 | 1.003148 | 0.0738398 
22 1.003271 | 0.0738450 | 1.003170 | 0.0738376 | 1.003346 | 0.0738505 
23 1.003504 | 0.0738581 | 1.003379 | 0.0738489 | 1.003554 | 0.0738618 
24 1.003748 | 0.0738717 | 1.003597 | 0.0738607 | 1.003773 | 0.0738736 
25 1.004001 | 0.0738848 | 1.003825 | 0.0738719 | 1.004001 | 0.0738848 
26 1.004264 | 0.0738985 | 1.004063 | 0.0738837 | 1.004239 | 0.0738966 
Py 1.004537 | 0.0739116 | 1.004310 | 0.0738950 | 1.004486 | 0.0739079 
28 1.004819 | 0.0739253 | 1.004567 | 0.0739068 | 1.004743 | 0.0739197 
29 1.005110 | 0.0739384 | 1.004833 | 0.0739181 | 1.005009 | 0.0739310 
30 1.005410 | 0.0739520 | 1.005109 | 0.0739299 | 1.005284 | 0.0739428 








*% Assuming 25 X 1076 as the coefficient of cubic expansion for glass. 


Reduction of Weighings to Vacuo 


If the apparent mass of a body is m, its density dm, the density of the 
weights dw» and the density of the air da the true mass in vacuo is, 


M = m+ mis (5 — 7 
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DECI-NORMAL SOLUTIONS OF SALTS AND 
OTHER REAGENTS 


The weight in grams of the compound in 1 ¢.c. of the following deci-normal solutions is 
found by dividing the H equivalent in the last column by 1000- 


At. or One H 
Name Formula mol. Hydrogen equiv. 
wt, equivalent in gms. 














Acetic acid.. 60.03] HCeHsO2 .......... 6.003 
Ammonia...... 5 TW (o(08) fila fs EE SMOG 6 oe 1.703 
Ammonium NH 18504) NH as ise sserek crete 1.804 
Ammonium chloride.. ......... | NHsCl....... 53,00) NHAC soe 5.350 
Ammonium sulfate............ (NHa4)2SO4....] 182.14] 2(NHa)oSO4......... 6.607 
Ammonium sulfocyanate....... NHACNS..... (6.40 NEUCNS2.screeecere 7.611 
Barlumcai reece sec tite Bareteranect 137736) Sbacn. acer crt 6.868 
‘Barium carbonate.............- BaCOs....... 197 36) 4BaCOst ey scene see 9.868 
Barium chloride............... BaClo.2H20..| 244.31] 4BaCl, 2H20........ 12.216 
Barium hydroxide.........-.... Ba(OH):..... 171.38} {Ba(OH)s oa PTE 8.569 
Barium oxide sey. och) 4-t ieee BaQ i trsem si. 153.36] ¢BaO. oe ecu ce 7.668 
TOMINOs hee stems ait Cenee Brits fares ee 70).921¢ Bi scens cede eeeeee 7.992 
Calciumietes Scone e erent OP eos deat 40.08) 3Ca.... 2.004 
Calcium carbonate............. CaC Ostenenee 100:}08) 3 CaCOs: oa. eae ste 5.004 
Calcium chloride.............. (ONO TRE Sater 10 S99 CaCl sen cereere 5.550 
Calcium chloride.............. CaCl, 6H20 ..} 219.09} 4CaCle.6H20....... 10.954 
Calcium hydroxide........-.... Ca(OH)2....- 74.10) 4Ca(OH)2.......... 3.705 
Calcium oxideleea ieee eat CaO +CaO 
Chlorine wees. eee eon ore 
Clinelscid Aiea see sere 
Cobaliihes® See core rien 








Copperee seageeeer cee eater 
Copper Oxide. . nee 
Copper sulfate..... : 

Cyanogen! tiascteedion ee <5 eae 
Hydrochloric acid............. 
Hydrocyanic)acidep neh sere 
Todine tate merat cet eeeece 


Malte acids. peace: seeker 
Magnesiumi.7)oscueneee ete 
Magnesium carbonate.......... 
Magnesium chloride........... 
Magnesium chloride........... 
Magnesium oxide.............. 
Mangantse'ss oy. cer eee 
Manganese sulfate............. 
Mercuric chloride.............. 
Nickel feeianiacise onee cn eae 


INPUNOEEING Grice ya 55 Hosoi 8 
Nitrogen pentoxide............ 
Oxalic acidic jecccin ser eeret 
Oxalicjacid= 2 3).3---1 2 
Oxalic anhydride . 
Phosphoric acid. ... Ac 
Potassium sence ase ken 
Potassium bicarbonate......... 
Potassium carbonate 
Potassium chloride...... 
Potassium cyanide...... 
Potassium hydroxide ‘ 
Potassium oxide............... K:0 4 é 

Potassium permanganate for Co} KMnOs...... 158.03 $EKMnO4. coe 2.634 

estimation 








DECI-NORMAL SOLUTIONS OF SALTS AND 
OTHER REAGENTS (Continued.) 








At. or Hydrogen One H 
Name Formula mol, equivaient equiv. 
wt. in gms. 
Potassium permanganate for Mn| KMnOg...... 158203) SKM Oso eevee 5.268 
estimation 
Potassium tartrate............. KeHsCsOg....} 226.23] 3 KeHsCsOc......... 1312 
Silver sip se eo nee ce oerteae ae as Ag TO GaSSIAR. foo os = sears sree 10.788 
Silvermitratercrnnsec: sdeca dese ! 169.89} AgNOs...........-.- 16.989 
DOUAUIML Pye cr tenn tae aie terote N 23.00 BG Srna ki eee 2.300 
Sodium bicarbonate 84.00] NaHCO3........... 8.400 
Sodium carbonate 105299] SNasCOs.c. -..-- =< 5.300 
Sodium chloride............... BSEADPINSOL ocleons. nas steers 5.845 
Sodium hydroxide 4000)|2Na OEU Ss sists aes 4.000 
Sodium oxide. ..... GEOG EEN aa Ona Peart cace 3.100 
Sodium sulfide. .... TS O0) NGa0h. ni ecte «= + acres 3.903 
UICGIMIGHACIC® | alea. serene serpent ote 118.05) }H2CsH4Qs...:..... 5.902 
psintbariele BOC, Rn Abaco en sceLs 98.08] $HeSOa..........-.- 4.904 
DULPUMUELOXICG ae vary ae SOL06] $503. 4s cece emis 4.003 
MartariGeaciG.... sc. - spss aes oak 150.05} 4CsH6Os 7.502 
VRINO Sp HERO oO UG Cimeial [ev Ale caenanomena ase 3.269 
MUCISUM ALCL. Eee o ork ee eon 287.55| +ZnSO1.7H20....... 14.377 





REDUCTIONS OF WEIGHINGS IN AIR TO VACUO 


When the weight M in grams of a body is determined in air, a correction is necessary for 


the buoyancy of the air. 


The corrected weight =M-+kM /1000. values of k being found in the table. 


Correction factor, k. 


Density of body 


The following table is computed for an air density of 0.0012. 














weighed 
Pt Ir weights Brass weights Quartz or Al 

weights 

5 +2.34 +2.26 +1.95 
6 +1.94 +1.86 +1.55 
Bi +1.66 +1.57 +1.26 
75 +1.55 +1.46 +1.15 

. 80 +1.44 +1. 36 +1.05 
.85 +1.36 +1.27 +0.96 
.90 +1.28 +1.19 +. .88 
.95 +1.2 +1.12 + .81 
1.00 +1.14 +1.06 + .75 
ial +1.04 +0.95 + .64 
1h) +0.94 + .86 + .55 
iS + .87 + .78 + .47 
1.4 + .80 + .71 + .40 
1.5 + .75 + .66 + .35 
1.6 + .69 + .61 + .30 
hel, + .65 + .56 + .25 
1.8 + .62 + .52 + .21 
1.9 + .58 + .49 + .18 
2.0 + .54 + .46 + .15 
2.5 + .43 + .34 + .03 
3.0 + 34 + .26 — .05 
4.0 + .24 + .16 — .15 
6.0 + .14 + .06 — .25 
8.0 + .09 + .01 — .30 
10.0 + .06 — .02 — .33 
15.0 + 03 — .05 — .37 
20.0 + .004 — .08 = at) 
22.0 — .001 — .09 — .40 
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DECI-NORMAL SOLUTIONS OF OXIDATION AND 
REDUCTION REAGENTS 




















One H 
Name Formula Hydrogen equiv. 

equivalent in gms. 
Antimony saceee one ee Bberscanenie. SSD iain Adee eee 
ATSCTUICH ta her okie eC eee AGO NS davgee: ASS. cone Cer ee 
Arsenic trisulfide.............. Asp Save fies +AsS3. Lene 
IAYSenOus OXIdG Hse eee eee INO Rs 6 secour 2 AS O82. ca ordudeen 
Barium peroxide.....)....:..02 BaOo) Pes aenn *BS02., oc cine 
Barium peroxide, hydrated en aes 7BaO2.8H20........ 
Caloiumieyere sce eee + Cate) eee 
Calcium carbonate............. Cas. Berrie ; LOCO een WAS 
Calcium hypochlorite.......... Ca(ClO)2..... 4Ca(ClO)2.......... 
Calciimioxidel) ee eee OOE Roe none 4 CLO. ee ee 
Chlorine Sin cane eee (Ol eencsoneer Like Reet ee 
Chromium trioxide............ CrOmeeer Cr Os4e. Ni ate 
Ferrous ammonium sulfate FeSOs(NH,)2 2 es OE 

$04.6H20 HO 
Hydroferrocyanic acid.......... HuFe(CN)e... HaFe(CN)s......... 
Hydrogen peroxide............ 10m Bea ssce He Os cena 
Hyste sulfide Wy scem omen LETS fone aoe coe. PGS. kare Pee 
Todine...... BA (i lear a eae ee LES. eee ee eee 
Tron St eirmctsea cian LCR aaa Heidt te hc Slee 
tron oxide, ferrous............. HeO lve sepceen RCO’. ta tae eee 
Tron oxide, ferric.............- HesOgaew eee FliGsO3....c eee eee 
Lead peroxide!....csse eee (PhOsmeeen rey. * PUOs ear nee 
Manganese peroxide........... MnOsis.. 2-7 + Min Ooch Ree 
INGtriclacid ae <n ee HIN Ota en SEN Os. § dane 
Nitrogen trioxide.............. INSOstemeneny 2 N2Oa.,..t.. cee eee 
Nitrogen pentoxide............ INDOBvesaetaci ENOs. sas. 2 eee 
Oxslidjacid eiteses,.- a: CoH20........ + OotloOg ne eeee ee 
Oxalic'acid Mayen. con eee C2H204.2H20. 4C2H204.2H20...... 
Oxymenaeeeit vars ee eee On ehentiee: i rete 
Potassium bichromate..........] KeCreOz...... *KeCroOy-p eee eee 
Potassium chlorate............ RClOze me aee. 7K ClOs 4. ce eee 
Potassium chromate........... KeCrOnreent KOC Os oe 
Potassium ferrocyanide.........] KiFe(CN)s... KaFe(CN)6......... 
Potassium ferrocyanide......... ee yNiales KaFe(CN)s.3H20.... 
3He! 
Potassium iodide.............. 1G ee aco een j KI oa Whats cae ( 
Potassium nitrate.............. KIN Osteen ; AKNOS:) 2 05 eee ; 
Potassium perchlorate. .... KC] Ogee. ; SISCIOM eee Q 
Potassium permanganate ..| KMnOg : eKMnOr..2 see : 
Sodium chlorate.......... .| NaClOs...... 4 @NaClOz. 0. ee é 
Sodium nitrates)... 44...--0 400 NaNOs3.. : sNaNOsho. so eee , 
Sodium thiosulfate............. Na2S203.5H2 0 f NaeS203.5H20...... 3 
Stannous chloride.............. SnCleween sen t #95nClo. 45 jee k 
Stannous oxide................ SnOnay cee. ‘ FORO. deuce ee ‘i 
Sulfurldioxidemmeseree eee SO2) eee HOGS SO8%.. 5a lc eee f 
Tints. ge Se sie sac den ee Sn haan : ih OUT d Sanco, 3;.1 : 
ee ee ee eee 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS 
Aluminum 
a de Al,O; _ Al 








KOH = ee 
Antim 
(2). ‘SbCl; + 2KI = SbCl; + 2KC1 +1, 
Seb me Sbs0r 
a Boy ae gid 
1 — Sb202 _ Sb 
4 2 


(4) (a) SbeSs + 6HCl = a + 3H2S 
(b) 8H.S + 3], = 6HI + 3 
eS Sb, _ Sb 
2 6 3 : 
(5) 5Sb2(SO4)s + 4K MnO, + 24020 = 10H3SbO,4 + 
2K.SO, + 4MnSO, + 9H.SO, 
4KMnO, sod Sbe(SO.)s — Sb203 ek Sb 














20 a 4 gk weet!) 
Arsenic 
(6) As203 + 2H.O0 + 21. = As205 + 4HI 
I As,Oz3 - As 
4 2 
(7) AsCls + I, + 2HCl = AsCl, + 2H1 
oo AsCls _ As 
2 2 
(8) As2S3 same as reaction 4 
Boron 


(9) (a) NasB.O; + 2HCl + 5H.0 — 2NaCl + 4H:BOz2 
(b) HsBO; + NaOH = NaBO, + 2H20 
NaOH = H;BO; = B 


Cadmiu 
(10) Gas 4 2HC]l +1, = CdCl, + 2HI +8 
1 C88 _Cd_ 8 
2 zy a 
Calcium 


(11) 5CaC.04 + 2KMnO,4 + 8H.SO,4 = 5CaSO.4 oe K,SO.4 
+ 2MnSO. + 8H.O + 10COz 
2KMnO, CaC.0,  CaCOs _ CaO 











LOSCHE, 2 2 2 
_ CaCO; _ CaO 
BI 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 
Carbon 
(18) Na2CO3 + H.SO, —3 Na2SO.4 + H.O + CO, 
H.S0O, 2% NasCOz;3 
2 me 2 
(14) 2NaHCO; + H.SO, = NaoSO. + 2H.0 + 2COz 
H.SO, _ NaHCO, 
2 1 
(15) KHC.0,2h KOM =skeC.0f = 0 
KOH = KHC:0, 
(16) H.C.04. 2H.O + 2Na0H = Na,Ci0, + 4H,O0 


NaOH = HsC:0..2H.0 


(17) CsH;COOH + NaOH = C,H;COONa + H,O 
NaOH = C,.H;COOH 
(18) 5Na2C.0O4 + 2K MnO, + *BE.SO), = = 5NaSO.4 + 
K.SO4 + 2MnSO,4 + 10CO, + 8H.O 
2K MnO, we NazC204 


10 2 











Chlorine 
(19) NaCl + AgNO; Save + eno 


(20) (a) Cl + KI = KCl +I 
(b ) I, + 2Na28:03 = = es + 2Nal 


(21) CaOCl, + 2HCl = CaCl, + H.O + Cl, 
Poche CaOCl,. 
2 
Chromium 
(22) KeCreO, + 6FeCl. + 14HCl = 6FeCls + 2KCl + 
2CrCl; + 7H.O 
K.Cr.0, Cr.03 a Cr 





He = = Gael a genie 3 
(23) K.Cr.0, + 6KI + 7H.2SO0.4 = 4K.SO,4 + Cre(SO.)3 a. 
7He 31g 

Ts K.Cr.0, = Cr203 ca Cr 





6 6 3 
Copper (KMnO, Method) 
(34) (a) 2CuSO, + 2KCNS + H.SO; + H.O = 2CuCNS 
+ K.SO, + 2H280, 
(b) CuCNS + NaOH = NaCNS + CuOH 
(c) 5NaCNS + 6K MnO, + 4H.SO, = 3K.SO,4 + 
6MnSO, + 5NaCN + 40.0 
6KMnO«, _ NaCNS _ CuSO, _ Cu 
30 i 6 merous 5 6 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 


(25) (Iodide Method) 
2CuSO, + 4KI = 2Cul ae ey + TI, 
i= CasO7— 
(26) (KCN Method) 


(a) 2CuSO.4 + 2NH,0H = (NH,4)2S0O4 + 
Cu.S0.(OH); 
(b) Cu2S0.(OH). + 6NH3 == (NH,) 204 = = 
2Cu(NH;)4SO4.H20 
(ec) 2Cu(NH3)480..H.O + 7KCN = K;NH.Cu2(CN), 
+ NH,sCNO + 2K.SO, + 6NH; + H.2O 
KCN _ Cu(NHs)«8O..H2O — CuSOg _ Cu 


24h @ PAY 7 





iodine 
(27) I, + 2Na.8203 = eis + 2Nal 


a28203 
(28) KIO; + 5KI + 6H! = = 6KCl + 3H.0 + 312 





KIO; _ 5KI 
Le = 6 
(29) 10KI + 2KMn0O. + 8H.SO4 = 6K2804 + 2MnSO4 + 
8H20 + 5le 
2KMnO,4 ae ii 
10 Z 


Tron 
(30) 6FeCl. + K2Cr.07 + 14HCl = 6FeCls + 2KCl + 
2Cr€l; + 7H.O 
K.Cr.07 _~ 6FeCl, ade Fe.03 i Fe 
6 6 Davie 4. 
(31) 10FeSO.4 + 2KMn0O, a 8H.SO,4 = 5Fe2(SOu4)s — 
K.SO,4 + 2MnSO, + 8H:20 
2KMn0, shou 10FeSO., me Fe,03 = Fe 











10 % 10 5 5F 
(32) 2FeCls + 2KI = 2KCl + 2FeCk + In 
[= FeCl; = Fe eS 


Lead 
(33) 2Pb(C2H;02)2 + K:Cr207 + Hie = 2PbCrO, + 
2KC2H;02 + 2HC2H302 
2Pb _ K;Cr.0, 


“Te ag 4 (as precipitating agent for lead) 


34) 2PbCrO, + 6KI + 16HC] = 2PbCl, + 6KCI + 
Sey ge ES OGrCls 2 SHLOLE ols 
I re PbCrO, sy Pb at K.Cr207 
WS wae ar pOU6 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 
Manganese 
(35) MnO, + H.S80O,4 + H.C204 = MnSO,4 + 2CO, + 2H:0O 
2KMnO,4 ply C2H2O,4 MnO, Mn 





10 2 2 2 
(36) (Bismuthate Method) 
(a) 2Mn(NOs3)2 + 5NaBiO; + 16HNO; = 5NaNO; 
+ 5Bi(NOs)s + 7H2O0 + 2HMnO, 
(b) 2HMnO, + 5Na3;AsO; + 4HNO; = 5NasAsO,4 + 
2Mn(NO3)2 + 3H:O0 
2HMn0O, & Na;AsOs iz Mn 


10 2 5 
(37) (Persulfate Method) 
(a) 2Mn(NOs3)2 + 5(NH4)2S203 + 8H20 = 
5(NHa4)2SO04 aia 4HNO3 at 5HSO, iF 2HMn0O, 
(b) 2HMn0O, + 10FeSO, + 7HSO, = 5Fes(SOx)s -+ 
2MnSO, + 8H.0 
2HMnO, i 10FeSO,4 2k Mn 


10 10 5 
(38) (Volhard’s Method) 
3MnSO,4 + 2K MnO, + 2H.0 = 5MnO, + 
K.SO,4 + 2H.SO,4 or 
6MnSO, + 5ZnS8O,4 + 4K MnO, + 14H.0 = 
4IKKHSO4 + 7H2S04 + 5Zn(OH)2.2Mn0, 
2KMnO, _ 3MnSO, _ 3Mn 


10 10 a0 


(39) (Ford Williams Method) 
MnO, + 2FeSO,4 + 2HSO, 

















I 


MnS0O, -- Fee(SO4)s 
+ 2H: 


2FeSO, _ MnO2 _ Mn 
2 9h ee 2 








Molybdenum 
(40) (a) 2MoO; + 3Zn = Mo20; + 3ZnO0 
(b) 5Mo;03 + 6K MnO, + 9HSO,4 = 10MoO; + 
38K.S04 + 6MnSO, + 9H.O 
6KMnO, ry, Mo.0;3 a MoO; _ Mo 
30 a 6 com, 3 
Nickel (KCN Method) 
(41) (a) 2NiSO, + 12NH,OH = 2Ni(NH;).SO, + 12H,0 
(b) Ni(NH3)sSO4 + 4KCN = K.Ni(CN),4 + K.SO,4 
+ 6NH; 








4KON _ Ni(NH;)sSO, _ Ni 
Fa 8 ae 8 


Oxygen 
(42) 5H202 + 2K MnO, + 4H280, = 2KHSO, + 2MnSO, 
= 8H:0 = 50, 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 


2KMn0O,  H2Oc 





10 2 
Phosphorus 
(43) (a) HsPO. + een s)2MoOz + 21HNO; = 
(NH,)sPO..12M00; + 21NH:NO; + 12H:0 
(b) 2(NH,);P0..12M00; + 46NaOH + HO = 
2(NH,)2HPO.s + (NH4)2MoO, + 23Na2MoO, + 23H20 


NaOH _ 2(NH,);P0.12Mo00; _ P.0; _ P 


im ae 46 — ~=©46 23 
(44) (a) CSE 12Mo0O; + 46NH,0OH + H.O = 
H.a)oMoO, + 2(NH,4)o HPO, + 23H.O 

(b) (N Ha) Cron a H.SO, — (N Ha): oO, + H, »oMoO, 
(ec) 2MoO; + 3Zn + 3HSO,4 = 3ZnSO,4 + 3H.0 + 5 

Mo, 
(@) 5Mo0s + 6K MnO, +9180, = 10MoOs + ; 
3K.S04 + 6MnSO, a 9H 200 
6K MnO. =~ Mo20; = (NH 4)3PO04.12M00O; 


30 6 36 








Pe POs 
36=—72 





(45) (No ferric alum present) 
(a-b-c) as in Reaction 44 
(d) 12Mo:03 + O = Mo. 240 37 
(e) MozsO37 + 14K MnO, + 21H.SO1 = 24Mo00; + 
7K.SO, + 14MnSO, + 210.0 


14K MnO, Mai Mo24037 - (NH4)3PO.. 12Mo0QO; bien 














70 ye 20 35 
P)_P.0 
Shi 70 
Sulfur 
(46) Hx +1, =2HI+S5S 
eis 
cee) aaa 
(47) H.SO,4 a 2Na0H = NaosSO, _ 2H;O0 
NaOH =. 


(48) NO ee a NaOH = Na Or + H.O 
= NaHSO, 


(49) ‘coparaie ie + H,O oS Nae S04 + 2HI 
2 NasSO3 se SO; NS) 
ge Oa - 


2 2 


(50) as Re ne = NaossO¢ + 2Nal 
S203 





1401 


VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 





Tin 
(51) SnCl, + I, + 2HCl] = SnCl, + 2HI 
I ba SnCl, A! Sn 
Yi ae eo, 


Titanium 
(52) (a) Tis(SOz)s3 + Fe2(SO4)3 = 2Ti(SO.)> + 2FeSO, 
(b) 10FeSO, +e 2KMn0O, + 8H.S SO, = 5Fe.(SO 43 + 
K.SO. + 2MnSO,4 air SH, 20 
2K MnO, red FeSO, oz AE ks 4h 


10 es 2 me 
Tungsten 
(53) WO; + 2NaOH = Na,WO, + H,O 
NaOH WO; W 








ee 2) 
Uranium 
(54) (a) UsOs + 4H280, = 2U0.80, + U(S0,)2 + 4H,0 
(b) 5U(SO4)2 + 2K MnO, + 2H.O = 2KHSO, + 
2MnSO,4 + H.SO4 + 5UO0280, 
2KMnO. _ U(SO.)2_ UO. _—~*U 
10 x 2 its (08 dine’? 
(ce) U203 = 2U03 + UO. 
2KMn0O, A U308 3U 
2 








10 = awh 
ee V.05 + SO. V0. + SO; 
(55) (a) VeOs + 2 = V2O04 
5V204 + 2KMnO, + 3H2SO4 = 5V205 + 
Se cpp fume res, SNe eee 


2KMnO, _ V204 _ V20s _ V 


10 2 2 1 
(56) (a) V205 + 3Zn + 3H.SO, = V2.0. + 3H20 + 


3ZnSO., 
(b) V202 + 3Fe.0; = = 6FeO + V: 205 
(ec) 10FeSO. + 2KMn0O4 ae See => 5Fe.(SO4)3 + : 
O, + 2MnSO, + Biba 
2K MnO, ba FeSQ, [ok ao = V 
10 a eG <s 
57) (a) As in Reaction 56 
(b) 5V202 + 6K MnO, + 9H.SO,4 — 5V20; E 
3K.SO4 + 6MnSO, + 9H.O 
6KMn0, "a V2.0; V0. V 


30 6 6 3 
(58) V20s + 2KI + 2HCl = V.0, + 2KCl + H.O +I; 
y= Vi0s _V 
2 1 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
me GRAM EQUIVALENTS (Continued) 
amc 
(59) (a) Fes(SOa)s + Zn = ZnSO, + 2FeSO, 
(b) 10FeSO, + 2K MnO, + 8H2SO,4 = 5Fe2(SOa)3 + 
K.SO,4 +. 2MnSO, + 8H.0 
2KMn0O, et FeSO, 1 Zn 
10 Sagat 2 
(60) 3ZnCl, + 2K4Fe(CN). = K2Zn3(Fe(CN).)2 + 6KCl 
KuFe(CN)s  3ZnCle a) Zn. 


3 6 2 


EFFICIENCY OF DRYING AGENTS 


Compiled by John H. Yoe 


A. Drying agents depending upon chemical action (absorption) for their 
efficiency :* 











Weights of residual water 
Substance vapor in dried air— Authority 
mg per liter 






PaO pak rtstelersisovae,eneras > Much less than 1 mg in| Morley 

40,000 liters 
Meg(ClO04)2 anh....... Unweighable in 210 liters | Willard and Smith 
Meg(ClOs)2.3H2O0..... Unweighablein 57 liters | Willard and Smith 
BaOl Bahavass AS Re ASTOEEUIO..S4s 2 Booth and McIntire 
CaS0O4.4H20 Al tases apecare oc bys tarmpageton soa Smith 
KOH (fused) 0.002 Baxter and Starkweather 
HS Ones. tee : 0.003 Baxter and Starkweather 
Mig Ome H 0.008 Dover and Marden 
NaOH (fused) he 0.16 Baxter and Starkweather 
CaBre..... f 0.2 Baxter and Warren 
Ca0)5...: ae 0.2 Dover and Marden 
BOavead. cag va ails Petataistets ara « baste nape ates Walton and Rosenbaum 
13y71 (CO) tol NE es ae a oo Oa on seen Smith 
CaCle (granular)..... 0.14 to 0.25 McPherson 
CaCle (fused)........ 0.36 Baxter and Starkweather 
DnCler ao sh oiey see ssisl 0.8 Baxter and Warren 
M02 mieceies ete sees ier Baxter and Warren 
CuSOganbersctncane 1.4 Dover and Marden 





B. Drying agents depending upon physical action (adsorption) for their 
efficiency:*—Alumina (low temperature fired), asbestos, charcoal, clay 
and-porcelain (low temperature fired), glass wool, kieselguhr, silica gel, 
refrigeration. 





* It should be noted that the efficiency of some drying agents (e. g. AlOs. 
2H.0 and anhydrous CaCh, and probably also BaO, anhydrous Mg(ClO,)s, 
Meg(Cl04)2.3H20, anhydrous Ba(ClO,s)2, and CaSO4.4H2O) depends upon 
both adsorption and absorption. 
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A METHOD OF BALANCING EQUATIONS FOR 
OXIDATION-REDUCTION REACTIONS 


On the left-hand side of the equation write the formulae for 
all the compounds entering into the reaction. On the right- 
hand side write the formulae for all the compounds formed in 
the reaction. 

Determine the L. C. M. (least common multiple) of the num- 
bers representing the changes in valence per molecule of the 
oxidizing and reducing agents. 

The quotient obtained in dividing the L. C. M. by the num- 
ber representing the valence change per molecule is the number 
of molecules of that compound required, or formed. 

The reaction between FeSO., KMnO., and H.SO, serves to 
illustrate. Following the rule as given above we write, KMnO, 
— FeSO, + H.S0O.—>K.S0O, + MnSOa + Fe.(SQa)3+ H.0. 

The valence change of manganese is five, that of iron is two 
per molecule of Fe.(SO.);. The L. C. M. of these two numbers 
is ten. 

The quotient obtained by dividing the L. C. M. by the val- 
ence change of manganese is two. Therefore two molecules of 
KMn0O, are required. The quotient obtained by dividing the 
L. C. M. by the valence change of iron per molecule of Fez 
(SO.)3 is five. Five molecules of Fe.(SO.); are formed. Ten 
molecules of FeSO, are needed. From the two molecules of 
KMn0O, used one molecule of K,SO, is formed, as well as two 
molecules of MnSO.. 

Eighteen sulfate radicals are used in forming the salts; ten of 
these radicals are supplied by the FeSO. used, the other eight 
must be supplied by the free acid. The sixteen hydrogens 
form eight molecules of water. 

The complete equation is, therefore, 


2KMnO, + 10FeSO, + 8H2SO:-—>K-2SO, + 2MnSO, + 
5Fe2(SO.)s3 + 8H.0. 
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SOLUBILITY CHART 
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I, insoluble in both water and acids; d, decomposes in water. 


SOLUBILITY 


Abbreviations: W, soluble in water; A, insoluble in water but soluble in acids; w, sparingly 


* Certain salts occur in two 















































No. Als | NE Sb Baw (ae Binge ea: Ca 
1 | Acetates Ww Wi) crear Ww Ww Ww WwW 
—(C2H302) |Al(—)3  |NHa(—) Ba(—)2 |Bi(—)s |Cd(—)2z |Ca(—)e 
2 | Arsenate a Ww A Ww A A Ww 
—(AsOs4) Al(—) (NHa)3(—) |Sb(—) Bas(—)2 |Bi(—) Cd3(—)2 |Cas(—)e 
3 |Arsenite | ....... Ww AL 9 Feciststornat [is oaieverey || Ceeteatenas w 
—(AsOs) NHuAsO2 |Sb(—) Cas(—)2 
4|Benzoate | ....... Wilkes asec A Ww 
—(C7H502) NHa(—) Ba(—)2 |Bi(—)3 |Cd(—)2 |Ca(—)e 
5 |Bromide WwW Ww 
AIBrs NH:Br SbBrs BaBrz BiBrg CdBre CaBre 
6|Carbonate | ....... Wile ees We aeveene A Ww 
(NHa)2CO; BaCOs CdCO3 — |CaCO3 
7 |Chlorate Wael cs ets Ww 
—(C103) Al(—)3 |NH«(—) Ba(—)2 |Bi(—)s |Cd(—)2 |Ca(—)e 
8 |Chloride Ww Ww 
AICls NHC SbCl BaCle BiCls CdCle CaCle 
9 |Chromate | ....... Wis ese AN barat Ww 
—(CrOs) (N Ha)o(—) Ba(—) Cd(—) |Ca(—) 
10 |Citrate Ww WEES he Faas Ww 
—(CsHs07) |Al(—) (NHa)3(—) Bas(—)2 |Bi(—) Cds(—)2 |Cas(—)e 
11)\Cyanidew ie. We leer w Ww Ww Ww 
NHiCN Ba(CN)2 |Bi(CN)s |Cd(CN)2 |Ca(CN)2 
12 |Ferricy’de .|...... Witlige cone. Wiretl itwattes A Ww 
—(Fe(CN)es) (NHa)3(—) Bas(—)e2 Cd3(—)2 |Caa(—)e 
13 |Ferrocy’de Ww Wo eee Vi a Peace w 
—(Fe(CN)s) |Ala(—)3  |(NHa)4(—) Bao(—) Cdo(—) |Cae(—) 
14 |Fluoride Ww Ww w Ww 
AIF; NH:F SbF BaF BiF3 CdF2 CaF2 
15 |Formate Ww Ws weahl'ltic ecru w WwW 
—(CHO2) |Al(—)s |NH«(—) Ba(—)z |Bi(—)s |Cd(—)2 |Ca(—)e 
16 |Hydroxide A We Sl coer Ww A A Ww 
Al(OH)3 |NHsOH Ba(OH)2 |Bi(OH)s |Cd(OH)2 |Ca(OH)2 
17 |Iodide WwW w Ww A Ww Ww 
AlIs NHsI SblIs Bals Bils CdIz Cale 
18 | Nitrate Ww We 6s ee Ww d w Ww 
Al(NOs3)3_ |NHsNOs Ba(NOs)2 |Bi(NOz)s_|Cd(NOs)2 |Ca(NOs)2 
19 |Oxalate ye ee | oa | ince Ww A Ww A 
—(C204) Alo(—)3 |(NH4)2(—) Ba(—) Bio(—)3s |Cd(—) Ca(—) 
20 |Oxide BW Pail saetncers Ww A A w 
‘AleOs Sb203 BaO BixO3 CdO CaO 
21 | Phosphate A We ees A A A Ww 
AIPOs NHsH2PO, Bas(POs)2 |BiPOs Cd3(POs)2 |Cas(POs)2 
22 |Silicate, ES) ales atc cou Ceeeene WW | Aine A w 
—(Si0s) Alo(—)3 Ba(—) Cd(—)  |Ca(—) 
23 |Sulfate Ww Ww A a d Ww Ww 
Ale(SOs)3 |(NH4)2SO4 |Sb2(SOx)s |BaSOs Bix(SOs)3 |CdSOs  |CaSOx 
24 |Sulfide d Ww A d A A Ww 
AloS3 (NHa4)2S —_|SbeSs BaS BioS3 Cd8 CaS 
25 |Tartrate Ww Ww Ww w A Ww 
—(C4H40s) |Alo(—)3 |(NH4)2(—) |Sbo(—)3 |Ba(—) Bix(—)3_ |Cd(—)  |Ca(—) 
26) Tbiocy'te> 2 acjnene Wy | See eee Le. dtoceomee poo WwW 
NH:CNS Ba(CNS)2 Ca(CNS)z 


a 


CHART 


soluble in water but soluble in acids; a, insoluble in water and only sparingly soluble in acids; 











modifications. 
No.| Cr | Co 
1 w 
Cr(—)s Co(—)2 
DAs werd pare Jes A 
Cos(—)z 
3 A A 
CosH«(—)s 
4 Ww 
Co(—)z 
5 wb* Ww 
CrBr3 CoBrz 
6 w A 
CrCOs CoCO3 
7: bec ere AE Ww 
Co(—)2 
8 I w 
CrCl CoCle 
c) | Me i: Ce A 
Co(—) 
10 w 
Cos(—)2 
11 A A 
Cr(CN)2 Co(CN)ez 
12 I 
E Cos(—)z 
DB lrtesapee cs ote I 
Co2(—) 
14; W(a)* 
CrF3 CoF2 
1) ee coer Ww 
Co(—)2 
16 A A 
Cr(OH)s \Co(OH)2 
17 
Cri» Cola 
18 Ww Ww 
Cr(NOs)3 Co(NOs)2 
19 w A 
Cr(—) Co(—) 
20 a A 
Cr203 CoO 
21 Ww A 
Cr2(POs)2 Cos(POs)2 
22 ite RAS 5 A 
Co2SiOs 
23 wt* Ww 
Cro(SOx)3 CoSOs 
24 A 
CroS3 CoS 
20 | 23 Mesos w 
Co(—) 
JON Fretties sce Ww 
Co(CNS)2 





Cu 
w 
Cu(—)2 
A 
Cus(—)2 
Oe: 
CuH(—) 


Ww 
Cu(—)2 


A 
Cu(CN)2 

I 
Cus(—)2 

[ 
Cu2(—) 

w 
CuF2 

WwW 
Cu(—)2 


A 
Cu(OH)e2 |é 


a 
Cul 


Ww 
Cu(NOs)2 

A 
Cuf—* 

A 
CuO 

A 
Cus(PO«)2 

A 
Cu(—) 

Ww 
CuSO. 
CuS 











7 





H 








[enemas Fe — 
Ww Ww 
Fe(—)2 |Feo(—)s 
Fes(—)2 |Fe(—) 
Ww 
Fe(—)2 |Fe(—)s 
Ww 
FeBr2 FeBrs 
WwW |e 
FeCO3 
Ww 
Fe(—)z |Fe(—)s 
Ww Ww 
FeCle FeCls 
sa Fex(—)s 
aoe Mee fe 
Fela Besaee 53 
Fe(CN)2 
RAMA Bet ask. 
Fea(—)2 
I a 
Fex(—) |Fes(—)s 
w w 
FeFs FeF3 
Ww Ww 
Fe(—)2 |Fe(—)s 
A A 
Fe(OH)2 |Fe(OH)3 
Ww Ww 
Fels Fels 
Ww Ww 
Fe(NOs)2 |Fe(NO: 
A Ww 
Fe(—) Fee —h 
A A 
FeO Fe203 
A 
Fes(POs)2 |FePOs 
w 
FeSO Fe2(SOs)3 
A d 
FeS Fe2S3 
w DoW. 
Fe(—) Feo(—)s 


Ww w 
Fe(CNS)2 |Fe(CNS}; 


SOLUBILITY 















































No. Pb Mg Mn Hg’ Hg” Ni K 
1 |Acetate Ww Ww Ww Ww Ww Ww 
—(CsH302) |Pb(—)z |Mg(—)e |Mn(—)2 |Hg(—) |Hg(—)2 |Ni(—)2 K(—) 
2 |Arsenate A A w A A Ww 
—(AsOs) |PbH(—) |Mgs(—) |MnH(—) |Hgs(—) |Hgs(—)2 |Nis(—)2  |Ksa(—) 
$)jArsenites te 7enee Ww A A A Ww 
—(As0Os) Mega(—)e |MnsHe(—)s|Hgs(—) |Hgs(—) NisHs(—)s |KsAsO3 
4 |Benzoate Ww W A Ww w WwW 
—(C7HsO2) |Pb(—)2 |Mg(—)e |Mn(—)2 |Hgox(—)2|Hg(—)2 |Ni(—)e K(—) 
5 [Bromide Ww Ww A w Ww Ww 
PbBr2 MgBr2 MnBrs HgBr |HgBre NiBre2 KBr 
6 |Carbonate A Ww Ww Ao Be regstee Ww 
PbCO; |MgCOs MnCOs Hg2CO3 NiCOs K2COs 
7 |Chlorate y WwW Ww Ww Ww Ww 
—(Cl0s) |Pb(—)2 |Mg(—)e |Mn(—)2 |Hg(—) |Hg(—)z |Ni(—)2 K(—) 
8 |Chloride Ww Ww a Ww Ww 
PbCle MgCle MnCls HeCl HgCle NiCls KCl 
9 |Chromate We erin: w A Ww 
—(CrOs) |Pb(—) |Meg(—) Hgo(—) |Hg(—) Ni(—) K2(—) 
10 |Citrate Ww Ww Ww Wo] Linear w Ww 
—(CsHs07) |Pb3(—)2 |Mgs(—)e2 MnH(—) } Hgs(—) Nis(—)2 K3(—) 
11 |Cyanide Ww WE eta. ae A Ww a w 
Pb(CN)2 |Mg(CN)2 HgCN |Hg(CN)2 |Ni(CN)2 |KCN 
12 |Ferricy’de Ww Wet en ee eee ee A Ww 
—Fe(CN)s |Pbs(—)2 |Mgs(—)2 Hg3(—)e |Nis(—)2 |Ka(—) 
13 |Ferrocy’de a Wie 1) 2A lee I w 
—Fe(CN)s ;Pbe(—) |Mgo(—) |Mno(—) Hg2(—) Ni(—) Ka(—) 
14 |Fluoride Ww Ww d w 
PbF2 MgF: MnF2 HeF HegF2 NiF2 KF 
15 |Formate Ww Ww w Ww Ww Ww 
—(CHOs) |Pb(—)2 |Mg(—)2 |Mn(—)2 |Hg(—) |Hg(—)2 |Ni(—)2 |K(—) 
16 |Hydroxide Ww A As | 5 Saws A Ww Ww 
Pb(OH)2 |Mg(OH)2 |Mn(OH)2 Hg(OH)2 |Ni(OH)2 |KOH 
17 |Iodide Ww w Ww A Ww Ww Ww 
Pbie Mgle Mole Hgl Hgls Nile KI 
18 |Nitrate Ww Ww Ww Ww Ww w 
Pb(NOs)2 |Mg(NOs)2 |Mn(NOs3)2 |HgNO3 |Hg(NOs)2 }|Ni(NOs)2 |KNO3 
19 |Oxalate A Ww Ww a A A Ww 
—(C20s)  |Pb(—) |Me(—) |Mn(—) |Hgx(—) |He(—)  |Ni(—) K2(—) 
20 |Oxide Ww A A A Ww A Ww 
PbO MgO MnO HgO |HgO NiO K20 
21 |Phosphate A Ww Ww A A A Ww 
Pbs(POs)2 |Mga(POs)2 |Mns(POs)2 |HgsPOs |Hgs(POs)2 |Nis(POs)2 |K3POs 
22 |Silicate A A seein |e oats ane ia cen ee Ww 
—(Si0s) |Pb(—) |Me(—) |Mn(—) K2(—) 
23 |Sulfate w Ww w Ww Ww w 
PbSOs MgS0O« MnSOx Hg2SO0s |HgSO: NiSOs K2S0. 
24 |Sulfide A d A I I A w 
PbS Mgs MnS Ags HeS NiS KS 
25 |Tartrate A Ww Ww Ey Sess aa Ww 
—(CsHuOc) |Pb(—) |Mg(—) |Mn(—)  |Hg(—) Ni(—) Ka(—) 
26 |Thiocy’te Ww w Ww A Woe Bal ee. ces Ww 
Pb(CNS)2|Mg(CNS)2 |Mn(CNS)2 |HgCNS |Hg(CNS)2 KCNS 
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CHART (Continued) 

















No. Ag Na Sn” 
1 
Ag(—) Na(—) Sn(—)s 
As Sal Se WW Si wee eine 5 
Ags(—) Na3(—) 
3 Wee. eerie. 
Ags(—) NasH(—) 
4 Ws metre 
Ag(—) Na(—) 
5 a Ww 
AgBr NaBr SnBra 
6 A Wo oS eee 
AgeCOs Na2CO3 
a Wir ee 
Ag(—) Na(—) 
8 a Ww 
AgCl NaCl SnCl 
9 Ww w 
Agx{—) | Nae(—) Sn(—)2 
10 Ww Wie [cece Skee 
Agsx(—) | Naa(—) 
11 a White ttescae oe 
AgCN NaCN 
12 I Wie iia ene. 
Ags(—) — |Nas(—) 
13 I ON eee ere reagents 
Ags(—),  |Nas(—) 
14 Ww Ww w 
AgF NaF SnFs 
a mek Wer a Ns 16 EA, 
Ag(—) Na(—) 
OI) Ses somes w 
NaOH Sn(OH)s 
17 I W 
AglI Nal SnIy 
18 \ Pel ols coersed 
AgNO; NaNO; 
19 a WHE ata. {ries Fev 
Ago(—) Na2(—) 
20 d A 
AgeO Na2O Sn02 
Zi A 1) i eda we See eners 
AgsPOs NasPOs 
2 Mae Wit afc. 
Na2(—) 
23 Ww Ww w 
AgeSO4 NazSOs Sn(SO4)2 
24 A A 
AgeS NaoS SnSz 
25 Ww Wider estes tapstetecie 
Ago(—) Na2(—) 
26 I WEA ees 
AgCNS NaCNS 





A 
Sn(OH)s 
w 
SnI2 
d 
| Sn(NOs)2 
A 
Sn(—) 
A 
SnO 


A 
Sn3(POs)2 


1409 





w 
SrCO3 








Ww 
Sr(—)e 


SrCle 


SrO 

A 
Sra(POx)2 

A 
Sr(—) 

w 
SrSOs 

Ww 
SrS 
Sr(—) 


Ww 
Sr(CNS)2 














w 
Zn(—)2 

A 
Zn(OH)2 
Zn 

Ww 
Zn(NOs)2 

A 
Zn(—) 

Ww 
ZnO 

A 
Zns(PO4)2 

A 
Zn(—) 

Ww 
ZnSOx 

A 
ZnS 

Ww 
Zn(—) 


Ww 
Zn(CN8)2 


A 
Pt(OH)s 
I 
Ptls 
Ww 
Pt(NOs)4 
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SOLUBILITY OF INORGANIC COMPOUNDS 
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SOLUBILITY OF INORGANIC COMPOUNDS 
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SOLUBILITY OF 


@, the absorption coefficient, is the volume of gas when reduced to 0° and 760 
mm., absorbed by one volume of water when the pressure of the gas itself, without 
the aqueous tension, amounts to 760 mm. 


q@ is the weight of gas in grams dissolved in 100 grams of water when the total 
pressure (i.e., the sum of the partial pressure of the gas plus the aqueous tension 
at the given temperature) is 760 mm. 


a 






















































Nitrogen * Oxygen Hydrogen Bolte 
Temp.° | 
C a q a q a a a q 
0 0.02354]0. 002942/(0 .04889]0. 006945]10.02148]0. 000192211 .713/0.3346 
a! 0.02297 |0.002869}0 . 04758]0. 006756/10.02126]0. 000190111 .646 0.3213 
2 0.02241)0. 0027980 .04633]0.006574//0 .02105/0. 000188111 . 584 0.3091 
3 0.02187 |0. 00273010. 04512]0. 0064000. 02084]0. 00018621 . 527 0.2978 
4 0.02135]0. 00266310. 04397]0. 006232/0.02064/0.0001843|11 .473 0.2871 
5 0.02086 |0. 002600}0 . 04287]0. 006072). 0204410. 000182411. 424 0.2774 
6 0.02037 |0.002537|0.04180]0.005918]0 02025 re ea pee 0.2681 
7 0.01990]0.002477)/0. 04080 0.005773]0. 02007 0.0001789}1.331)0.2589 
8 0.01945]0.002419}0. 03983]0 . 005632/10.01989}0.0001772I|1. 282 0.2492 
9 0.01902]0. 00236510. 03891]0.005498/10.01972]0.0001756]|1 .237 0.2403 
10 0.01861)0. 0023120 .03802]0 . 005368}10 .01955|0.0001740]1. 19410. 2318 
11 0.01823)0 . 002263}0 .03718]0. 00524610 .01940]0.0001725]]1. 154/0. 2239 
12 0.01786 0.,002216)0. 03637 0.005128)0 01925 0.0001710]1.117|0.2165 
13 0.01750]0.002170}0 . 03559}0. 005014/10.01911]0. 0001696]]1.083]0. 2098 
14 0.017170. 002126/0 . 03486]0.004906/10.01897]0. 00016821/1.050 0.2032 
15 0.01685/0. 0020850. 034150. 004802|0.01883]0.0001668I1.019 0.1970 
16 0.01654/0.002045/0 .03348]0.004703/10.01869]0. 0001654/10. 985/0. 1903 
17 0.0162510.002006|0 . 03283 0.004606/0.01856 0.0001641/10.956/0.1845 
18 0.01597 |0.001970}0. 03220]0 .004514)10. 018440. 0001628I10. 92810. 1789 
19 0.01570]0.001935]0.03161 pen ieecoOrseL 0.0001616]}0.902]0. 1737 
20 0.01545]0.001901/0 03102/0.004339]0.01819]0.0001603/0.878/0. 1688 
21 0.01522/0.001869/0. 030440. 004252/0.01805/0.0001588]0. 8540. 1640 
22 0.01498]0. 0018380. 029880 .004169]10 .01792]0.0001575/0. 829/0. 1590 
23 0.01475/0.001809}/0 .02934/0 .004087|/0.01779|0.0001561/10.804/0. 1540 
24 0.01454/0.001780}0 .02881}0. 004007]/0 .01766]0.0001548/0.781|0. 1493 
25 0.01434/0.001751/9.02831]0.003931/10.0175410.0001535/|10 .1449 
26 0.01413)/0.001724/0 .02783]0. 00385710. 01742/0.0001522/10 . 1406 
27 0.013940. 001698}0. 02736]0.003787}10. 017310. 00015090 . 1366 
28 0.01376]0.001672|0.02691/0.003718|0.01720]0.0001496\0 . 1327 
29 0.01358]0. 00164710. 0264910. 003651/10.01709]0. 00014840 .1292 
0.01342/0.001624/0. 02608 0.003588|10.01699]0. 00014740 »1257 
0.01256 /0.001501/}0.02440/0. 003315/10. 01666]0.0001425ll0 -1105 
0.01184/0.001391/10. 02306/0. 003082/10. 0164410. 0001384/10 .0973 
0.01130/0.001300/0 . 02187]0.002858/10. 0162410.0001341/10 .0860 
0.01088}0.001216)0. 02090/0. 002657|10.01608]0.0001287/|0 .O761 
0.01023/0.001052/0.01946]0.002274/10.01600]0.0001178/0 .0576 
0.00977 |0.000851/0.01833/0.001856/10.0160 |0.000102 — 
0.00958}0. 000660/0.01761/0.001381/10.0160 |0.000079 — 
0.0095 |0.00038 {10.0172 |0.00079 10.0160 |0.000046 — 
0.0095 |0.00C00 (0.0170 |0.00000 |10.0160 |0.000000 _— 















GASES IN WATER 


lis the volume of gas in c.c. dissolved by one volume of water when the total 
pressure (i.e., the sum of the partial pressure of the gas plus the aqueous tension 
at the given temperature) is 760 mm. 


Carbon 
Monoxide 





0 {0.03537|0.004397 
1 |0.03455]0.004293 
2 |0.03375/0.004191 
3 10.03297|0.004092 
4 |0.03222/0.003996 
5 |0.03149]0.003903 
6 |0.03078]0.003813 
7 10.03009/0.003725) 
8 |0.02942/0.003640 
9 |0.02878]0.003559 
10 |0.02816/0.003479) 
11 |0.02757|0.003405 
12 |0.02701/0.003332 
13 |0.02646/0.003261 
14 |0.02593/0.003194 
15 |0.02543)/0.003130 
16 |0.02494/0.003066 
17 |0.02448]0.003007 
18 |0.02402|0.002947 
19 |0.02360/0.002891 
20 |0.02319]0.002838 
Z1 |0.02281|0.002789 
22 |0.02244|0.002739 
23 |0.02208/0.002691 
24 |0.02174|0.002646 
25 |0.02142/0.002603 
26 |0.02110/0.002560) 
27 |0.02080}0.002519 
28 |0.02051/0. 002479 
29 |0.02024/0.002442 
30 |0.01998/0.002405) 
35 |0.01877/0.002231 
40 |0.01775|0.002075 
45 |0.01690|0.001933 
50 |0.01615}0.001797 
60 |0.01488/0.001522 
70 |0.01440/0.001276 
80 |0.01430/0.000980 
90 |0.0142 |0.00057 
100 {0.0141 |0.00000 
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ee ep mineence || ioe 
i 
Omics 
sues 
aja a qa Suleae 
| Ke 
5 |S8 
670|0.7066 -83]0.07381)0.009833]29. 18|34.91 
522|0. 6839 09]. 071840. 009564|28. 42/3487 
379|0. 6619 21: 37\C .06993]0.009305)27 . 60|34 .82 
24110. 6407 20. 66/0 .06809]0.009057|26. 99|34. 78 
107|0..6201 :98]0. 06632|0. 008816|26. 32/3474 
9710.6001 "31)0.06461|0. 008584)25. 68/34. 6g 
852|0. 5809 “65}0.06298|0. 008361]25. 06/34. 68 
732|0.5624 ‘0210:06140/0. 008147|24. 47)34..60 
616|0.5446 ‘40/0. 05990|0.007943]23.90|34. 56 
505|0.5276 "80|0. 05846)0..007747|23 .36| 24.52 
399|0.5112 “21}0.05709|0. 007560)22.84|34.47 
300|0.4960 ‘640. 05587|0.007303)22. 34/34. 43 
206|0.4814 ‘o9|0.05470|0. 007233)21.87|34. 38 
115|0.4674 :56|0.05357|0. 007078|21 .41|34.34 
028]. 4540 ‘04/0. 05250|0..006930120.97|34.30 
945|0.4411 "54|0.05147|0.006788)20.55|34.25 
865|0.4287 "05/0. 05049|0. 006652)20. 14|34.21 
789|0. 4169 "590. 04956)0.006524|19.75)34. 17 
717|0. 4056 ‘14/0: 04868]0. 006400/19 38) 34. 12 
647|0. 3048 °70]0. 047850. 006283]19 . 02/3408 
58210. 3846 ‘28|0:0470610.006173]18.68|34.03 
517|0.3745 "88}0:04625]0.006059|18.34|33.99 
456|0. 3648 " 50|0.04545|0.005947/18.01133.95 
396|0. 3554 ‘12/0: 04469|0.005838|17.69|23. 90 
338|0.3463)34 026] 9.76]0.04305|0.005733|17 .38|33. 86 
28210. 3375|32. 786] 9.41|0.0432310.005630|17 .08|33.82 
229|0. 3290/31.584] 9 .06|0.04254|0.005530|16.79|33.77 
177|0.3208]30.422} 8.73]0.04188|0.005435]16.50|33-73 
128|0.3130|29.314| 8.42}0.04124|0..005342]16.21|33.68 
“081)0.3055)28.210| 8. 10|0.04063|0.005252)15.92|33 64 
037|0 2983/27. 161| 7.80]0.04004|0.005165|15.64133 . 60 
'831|0.2648]22.489| 6.47|0.03734|0.004757 
"60/0 .2361/18.766| 5.41|0.03507|0.004394 
"516/0.2110/ — | — |0.03311|0.004059 
392|0.1883] — | — |o.03152\0.003758 
'1900.1480] — | — |l0:02954|0.003237 
-022/0:1101] — | — |o-02810|0: 002668 
917|0.0765] — | — |o.02700|0: 001984 
sa |o.041 | — | — 0.0265 {0.00113 
"81 |0.000 | — | — |0.0263 |0:00000 





** Cubic centimeters of air (free from CO2z and NHs) dissd. in 1000.¢.c. B20 
with barometer at 760 mm. (total pressure). 
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SOLUBILITY OF AMMONIA IN WATER 


Ce a | 

















0°c 20°C 40°C 
Press. 
NH3,mm 

| g/g em3/cm? g/g em$/cem$ g/g em3/cm3 
COO ercyetersre sitio 0.497 652.9" ||  s.ci6>")eeeeeee 
SOOR "|| Precis ear 0.544 714.6 0.329 429.6 
900 0.997 1312 0.588 F72. 429 Il 5. See 
1000 1.094 1440 0.629 826.2 0.386 504.0 
1100 1.192 1569 0.669 87828 Wi osecan |) eee 
1200 1.288 1695 0.707 928.8 0.433 565.4 
1300 1.388 1827 0.745 O78 7. ol) son J) See 
1400 1.488 1958 0.781 1025.9 0.472 616.3 
1500 1.588 2090 0.815 1070.6 |) 7... eee 
1600 1.688 2221 0.847 1112.6 0.508 663.3 
1700 1.778 2340 0.877 VI52 62, fl Sowers, eee 
1800 1.847 2431 0.906 1190.1 0.543 709.0 
1900 [ieee 0.934 1226.9  ..0.8) | Geer 
2000) | eee. 0.959 1259.7 0.577 753.4 
2100) Fi eee 0.984 1292.6 ° > Sac A ices 
2200 i ne 1.007 1322.8 0.611 797.8 
2300 meee oe 1.029 1351.7 (|) acne eee 
2400 ee tae 1.052 1381.8 0.644 840.9 
2 500M meee 1.074 1410.8 fl wink deh RA 
26000 eee 1,096 1439.6 0.676 882.7 
2700 eereere ulsela Wg 1467/3. | osc pete 
AO fl soos 1.140 1497.4 0.706 921.7 
2900 Tienes 1.162 1526°4) |) ..c0) Ueeeeeee 
SOOO irate: 1.185 1556.6 0.732 955.8 
S10008 |e eee 1.207 1685.5: | 0.35) VSR 
S200 ens 1.230 1615.7 0.758 989.8 
SSOOF | Mee Re iP Renae He WERE kee eM Sate |]! " ceoteee dee Si ere 
3400 Ea bed ol |Ibeeolotd-o.c pana I cae teat 0.784 1023.7 











SOLUBILITIES OF VARIOUS GASES IN WATER 
Henry’s Law Constant K 
Compiled by Hardin B. Jones, PhD. 





partial pressure mm. of Hg 


Eel ESD Pe 
‘ = mole fraction 
































Gas es 

References t= 0°}. 10° 20°: | 30° | 38° | 40° | 50° | 60° | 70° | 80° 
OD eionistevere a 1.65 2.18 2.58 3.02 | 3.41 | 3.49 | 3.76 | 3.92 | 4.12 | 4.25 
1,8, 14, 15, 27 
Meee -0555} .0788} .108 -139) .168) .173) .217] .258 
6, 7,9, 
Heliumiaeeeeee 10.0 10.5 10.9 11.1 {11.0 |10.9 /10.5 |10.3 9.88 
13s) Shbewmuas 

15, 185/21 
Hydrogen Sacetetisxt 4.42 4.82 5.20 5.51 | 5.72 | 5.78 | 5.82 | 5.80 | 5.77 | &73 
Krypton icletetaiesate 0.853 | 1.20 1.52 1.85 | 2.13 | 2.18 | 2.43 | 2.66 | 2.83 | 2.94 
, 14, 15 
Orn Wersisteatejomte 7.68 8.49 9.14 9.45 | 9.76 | 9.80 |10.0 
Nitrogen toe set 4.09 4.87 5.75 6.68 | 7.51 | 7.60 | 8.20 | 8.70 | 9.20 
125 16, 207 22; 

7. 24 
Oxygen......... 1.91 2.48 2.95 3.52 | 4.04 | 4.14 | 4.50 | 4.84 | 5.13 | 5.28 
6, 10, 12, 13 





SOLUBILITIES OF VARIOUS GASES IN WATER 
(Continued) 





Kel 0 =i Ko exe P = partial pressure mm. of Hg 
X = mole fraction 



































Gas " 

References $5107) 1102 20° 30° | 38° | 40° | 50° | 60° | 70° | 80° 
Radon. ect. 186 | .286 | .391 | .529} .651) .683} .839) .976| 1.07 
Xenon. een 392 | .555 |} .742| .945] 1.12 | 1.16 | 1.31 | 1.46 | 1.59 | 1.66 
Nitrous oxide...| 074 | .108 | .155 | .210| .242| .246| .279 
6, 9, 10, 12 
Acetylene cc 0555] .0716] .0900] .112| .131] .133 
, 25 
Ethylene........ 370 | .552 | .753 | 1.00 | 1.21 | 1.23 
5, 10 
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INDICATORS 


R. T. Thomson's table, showing the hydrogen atoms replaced by NaOH 
or KOH when a compound neutral to the indicator is formed. The bisnk 
spaces indicate that the end-reaction is obscure. 

(From Cohn’s Indiestors and Test-papers, John Wiley and Sons, pub- 
lishers, by permission.) 











) Methyl ; = 
Acid | Formula | orange |_Pbenclphthalein | Litmus 
| Cold Cold Boiling |Cold | Boiling 
Sulphuric... .... | HeSO4 2 2 2 2 2 
Hydrochloric HCl 1 1 1 1 1 
Nitze 40-5 3 Ce HNOs 1 1 1 1 1 
Thiosulphurie HeS:0s 2 2 2 2 2 
Carbonic. ...... | HsCOQs 0 1 dilute 0 wi 0 
Sulphurous. . ... | H:SOs 1 2 ef <x 
Fiysiresaiphiae. | Hes 0 1 dilute 0 0 
Phosphoric. . . . . Fi 1 2 oe R 
1G.) eee | HsAsOx 1 2 oe =< 
Arsenous....... | HsAsOs 4 Bc ft) tt) 
Nitrous... ..... | HNO: indicator 1 1 ti 
| destroyed | 
Salas Secu hose HsSi0, 0 ae 0 0 
Bano. 2. Jecc4- | HsBOs 0 ae = 
Chromic........| H2CrO, a: 2 2 ~ 
eee aes HeC20, 2 2 2 = 
AeeGG. 26.6 ccc | HC:H302 1 -. 1 |nearly na 
Bulyne.. cc. | HC.H-0: 1 1 |near 
Succinic........ | HeCsH Ox 2 2 jnearly 
Jachoscce sees | HCsH30s if 1 
Tartans)... a2. | HeC.HOs 2 2 
ee ae | HsCcHs0; 3 


TABLE OF INDICATORS 


Due to hydrolysis of the salt formed, the composition of a 
weak acid solution titrated against a strong base is basic 
(when equivalent amounts of acid and base are present) 
and of a weak base against a strong acid is acid. A truly 
neutral titrated solution has the same concentration of 
hydrogen ions [H*] and hydroxyl ions [OH as water. Water 
has a concentration of [H*] ion of 10-7 and of [OH-} ion of 
1077 at 25°C. As an index of the acid intensity the expression 
pH is employed and is equal to the logarithm of the reciprocal 


of the hydrogen ion concentration; i. e., pH = log ars per 


liter. From this it follows that the pH of a neutral solution 
is the same as that of water; viz., 7; an acid solution has a 
pH less than 7 and a basic solution has a pH greater than 7. 
Those indicators in the table below with a * are the Sdrensen 
selected indicators; those with a 2 are the Clark and Lubs 
selected indicators; those with the #7 are Cohen’s supple- 
ment to the Clark and Lubs selection; those with the E are 
the Eastman indicators. 
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TABLE OF INDICATORS (Continued) 


Et SE aD 





Indicator Synonym | pH Range | Observer 
ee Eee 
MU At CeITe ee A Peres a 5 oie wots i oleae Lo las tale tne sa toe Wo s8 3 0.1-2.9 * 
e-Naphtholbenzein .|...-....- eee ee cere rere eee 0-1 } E 

8-9 
Methyl Red (para).|....-...ccccecccvcrecceces 0-2 E 
Methyl! Violet.2. 2) 160000 cc vece cence eciiewleisels 0-2 E 
0.1-3.1 * 
Jodeositiv: 4.029. Tetraiodofluorescein......... 0.3-0\E 
4-5 JE 
Benzoyl] Auramine..|........eeeceecceeeeerrees 0.1-1E 
Quinaldine Red....]......-sseeseeeccceeeeeees 1.2E 
Diphenylamino-az0-|.....--+-++eceee reece creee 1.2-2.1 * 
enzene 
Tropeolin 00....... Orange IV; diphenylamino| 1.4-2.6 * 
azo-p-benzene sulfonic acid 1-3 E 
Metanil Yellow....|Diphenylamino-azo-m-ben-| 1,2-2.3 *H 
zene sulfonic acid 
Meta Cresol Purple.|......02+ ssccccescscsceees 1.2-2.8 } Hf 
7.4-9.0 
Thymol Blue....... Thymolsulfonphthalein soe # 
Benzylaniline-az0- |..---- cess ec er ee eeeecreece 1.9-3.3 * 
benzene sulfonic 
acid 
Ethyl Orange...... Diethylaniline orange; sodium 24E 
(or ammonium) diethylani- 
line-azo-benzene sulfonate 
penscperyes AED AN se kittens eiiavde srepn store roe 24E 
Benzylaniline-azo- 2.3-3.3 * 
benzene } 
Red Cabbage Ex- |Wild cabbage; sea cabbage; 2.4-4.5 |Walbum 
tract Brassica oleracea 
m-Chioro-dicth yl | « « « ocreresersrereroreronesorsiorainisiesoiovene 2.6-4.0 * 
aniline-azo-p- 
benzene sulfonic 
acid 
p-Dimethylamino- |Butter yellow; benzene-azo- 2.9-4.0 * 
azo-benzene dimethylaniline 3-4 E 
Congo Red........ Sodium tetrazodiphenyl- 3-5 E|Prideaux 
naphthionate 
2, 5-Dinitrohydro- |....--+-eseee reese recceee 3-9 |Henderson 
quinone an 
Forbes 
Bromophenol Blue.. Tetrabromophenolsulfon- 3.0-3.6 #E 
phthalein 
Methyl Orange!....|Tropeolin D; orange IIT; 2.9-4.0 E 
Helianthine; Lunge’s Indi-| 3.1-4.4 * 
cator 
a-Naphthylamino- |......-++eeeeeeeerreeceeee 3.5-5.7 * 
azo-p-benzene 
sulfonic acid 
a-Naphthylamino- |.......---+eeeeere ee eeeeee 3.7-5.0 * 
azo-benzene 
Brom Grésol Green.|.. 0.2 2ccc ccc c nes tecrssccs 3.8-5.4#4# 
p-Sulfo-o-methoxy- |...... +++ ee eeeeee eee c cece 4.0-4.6 E 
benzene-azo-di- 
methyl-a-napthy- 
lamine 
Todeosin. .7°.0 0% See iodeosin above........+-- 




























0.30 


1 Me Orange may be used in the presence of carbon dioxide or hydro 
e. 


gen sulfi 
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TABLE OF INDICATORS (Continued) 



























Indicator Synonym | pH Range | Observer 
Dinitrohydroquema yee eeee eee eeee ere ere 4-5 E 
none Acetate 9-10 
Sodium! AlizarinSe)|||i7 eee eee eee eee 4-5 E 
sulfonate 5-6 
Dichlorofluorescein= per peeer Cen eee eee ee eee 4-6 E|Hottinger 
Lacmosol.......... RAR Srallee Maver steiaNtetee tense aaa eaters 4.4-5.5 
Methyl Rediic ete Mosca aan dae eee abel 4.4-6.0 # 
4.2-6.3 E 
Lami d sccrjoec ei eetel| Terre ee eal aoe es 4.4-6.2 |Sérensen 
Tetrabromo-mcre-1 || scatiectemieccnn coe cecece 4,5-5. 
sol-sulfon- 
phthalein 
Azolitmin  (itmusp. |b. . seeaeieeitek | ea. . aan 4.5-8.3 |Sérensen 
Cochineal 2-2 eens. Dried female insect, Coccus}| 4.7-6.2 |Sdérensen 
cacti Lin.; carminic acid 
Chlor: Phenol Reda|o cabernet es OAs ore 4.8-6.4## 
PYODY]) ReGen eee ee meee sete arena rckclecer stacevexss: 4.8-6.4 B|Lubs and 
Clark 
Hematoxylin....... From logwood, Haematozylon 5-6 E 
campechia L. 
p=Nitropheinabeeeres erat errecse eet lex ie cele reneuené vee 5.0-7.0 * 
5-6 E 
Sodium#Alizarinsul—| seer ere eee a. 4-5 
fonate 5-6 E 
‘Brom! Phenolo Redon er ep pa eneene eee eel = 5.2-6.8 ## 
Bromocresol Purple Dibronoso-¢resolsulfonphtha- 5.2-6.8 #E 
ein 
Alizarin«.:..) Soeees Roots of madder; 5.5-6.8 ie 
Rubia tinctorum, Lin. 1004-12072 } Mg nec) 
Dihydroxyanthraquinone; 
Schaal’s Indicator. 
Dinttrobengoyleeraufecs seyret ane iers inven Fier 7-8 E 
neurea, 6-8 |Bogart 
and 
Scatchard 
Bromothymol Blue. |Dibromothymolsulfonphthal 6.0-7.6 #E 
Anisolesulfon=9- © 5. 0b .0 soc silsigeeee Ses’ oho 6-8 E 
phthalein 
Curcumin’... ...... Turmeric Yellow; curcum- 6.8 E 
min; roots of Curcuma 
longa L. 
Brilliantevellowee. = \e> seen het 6-8 E 
Neutral Red....... Toluylene Red 6.8-8.0 *E 
Phenol Red........ Phenolsulfonphthalein 6.8-8.4 #E 
Rosolic acid........ Aurin; aurin red; corallin;| 6.9-8.0 *E 
p-rosolic acid 
Cyaninwy eee Quinoline Blue; diamyl- 7-8 |Prideaux 
cyanine iodide 
&-Naphthotaiimaen [5 hs tits cevteesiecsitiesccercves ave 7.2-8.6 |Sérensen 
phthalein an 
: Palitasch 
Cresol Red......... o-Cresolsulfonphthalein 7.2-8.8 #E 
Meta (CresolePurple:|a eee eee 7.4-9.0 ‘ae 
1,2-2'8 | 
Tropeolin 000...... Orange I; Orange B; sodium-| 7,6-8/9 * 
naphthol-azo-benzene  sul- 
fonate; von Muller’s indi- 
cator 
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TABLE OF INDICATORS (Continued) 




























Indicator Synonym | pH Range | Observer 
Thymol Blue........ See thymol blue above....... .0-9. \ 
o-Naphtholbenzein...|..... 0... c tet e cece ee 
Cresolphthalein..... o-Cresolphthalein 
Phenolphthalein?. ...|Dihydroxyphthalophenone; 

Luck’s indicator 
Dinitrohyadro- 56 2 obese so specs © Gheame yin cote +e 
quinone Acetate 
Alizarin Yellow R...|Sodium_p-nitrobenzene-azo- 
salicylate 
Teotramitroph colt iyererem-orare wrens re-wrw nese rerene-orenelomeie 
sulfonphthalein 
Thymolphthalein occ. |ieieia lorem ticeke vejeces cece. 
Alizarin Yellow G.... Le netlist | ta 
aci 
AlizariniBlue!S; <.<..li1 eine leersts eta om ae eheiere te °° Prideaux 
Boirrier is) Blue. << nies cect obo cee sean ly sree pope ohele) 11-13 _|Prideaux 





Propeolin OF... 502. Resorcine-azo-benzene-sul- 
fonic acid 
Sodium Indigodisul= feces s- ec vice eee. 
TONBLC shane eve wicloraears 
1,3,5-Trinitrobenzene |... . 1.2... 2c cece rece nceee 14-14.3 E 


Phenolphthalein may be used in the presence of weak acids. 
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PREPARATION OF CLARK AND LUBS INDICATOR 
SOLUTIONS 


To prepare a 0.04% indicator reagent, 0.1 gram of the dry 
indicator is mixed in a mortar with the number of cubic centi- 
meters of 0.01 N sodium hydroxide as given in the table below 
and the mixture diluted to 250 cc with water. Such solutions 
give satisfactory results when five drops of indicator are added 
to 10 ce of the solution to be tested. 








0.01 N | 0.01 NV 
Indicator NaOH | Indicator NsOH 
cc cc 

Brom cresol green... . .| 14.3 || Chlor phenol red....... 23.6 
Brom cresol purple... | 18.5] Cresol red... .. 3. 0.0. 26.2 
Brom phenol blue..... 14.9 || Meta cresol purple..... 26.2 
Brom phenol red...... | 19.5 | Phenol-red: 5). 2 eee 28 .2 
Brom thymol blue..... | 16.0 | Thymol blue........... 21.5 


CONVERSION FACTORS—pH TO E. M. F. 


When the half-cell: 

KCl (saturated)|KClI (0.1N), HgCl (s)|Hg is used as a stand- 
ard of reference and it is assumed, arbitrarily that in the cell: 
Pt, He (1 ami wake (unknown activity)|KCl (saturated) 


a (0.1N), HgCl (s)|Hg 
D 

the potential difference at B remains constant with variations 

of ““H (unknown activity)”’ and that the sum of the potential 


differences at B, C and D is > as follows: (cf. Clark: Deter- 
mination of Hydrogen Ions, 3d Ed., 1928). 


30 








ii) 
Oo 
bo 
on 


| 


Potential difference (=) volts... ib .3380 0 as agi .3371 

















Eo CERRO ois os ok Cee 35 38 | 40 
Potential difference (=) volts........... 0.2865 0.2861 0.8888 
then, 7 

pH = Hah here T is the sbachite temperature. 
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CONVERSION FACTORS—pH TO E.M.F. (Continued) 


CaLomMEL ELEcTRODE 
athe voltage of the calomel electrode at 25°C. is for the half. 


Hg|HgCl, (VN) KCl|| = +0.2822 
Hg|HgCl, (0.1N KCl)|| = +0.3376 
Hg|HgCl, (saturated) KCll| = +0.2458 
From this the relation of the FE. M. F. and pH (of a cell com- 


posed of a hydrogen electrode and one of the calomel elec- 
trodes) is given by: 


pH = 


ce 


E. M. F. — = re 
9.0501 (at 25°C.) 


QUINHYDRONE ELECTRODE 


The normal electrode potential (E;) of the quinhydrone 
electrode referred to the normal hydrogen electrode at ¢°C. 
is given by the expression: 

E;, = 0.7177 — 0.00074¢ 


McILVAINE’S STANDARD BUFFER SOLUTIONS 


Stock solution A: 0.1 molar citric acid (CsHsO7) solution. 
pede solution B: 0.2 molar disodium phosphate (NazHPO,) 
solution. 











Soln. s In, A 5 183 
pH of: A Bola, B | pH | ipe Bonn. 
ee Oe eS 2 line ¢ Aree lene epee loners by ew 
2.2 19.60 0.40 5.2 9.28 10.72 
2.4 18.76 1.24 5.4 8.85 11.15 
2.6 17.82 2.18 5.6 8.40 11.60 
2.8 16.83 3.17 5.8 7.91 12.09 
3.0 15.89 4.11 6.0 7.37 12.63 
3.2 15.06 4.94 6.2 6.78 13.22 
3.4 14.30 5.70 6.4 6.15 13.85 
3.6 13.56 6.44 6.6 5.45 14.55 
3.8 12.90 7.10 6.8 4.55 15.45 
4.0 12.29 Until 7.0 3.53 16.47 
4.2 Th 7 8.28 lag 2.61 17.39 
4.4 11.18 8.82 7.4 1.83 18.17 
4.6 10.65 9.35 7.6 P27 18.73 
4.8 10.14 9.86 7.8 0.85 19.15 
5.0 9.70 10.30 8.0 0.55 19.45 
pes SS se A es Se ae ee eee a eee 
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pH VALUES FOR POTENTIOMETER READINGS 
Harold V. Gaskill 

The following table presents pH values for various potentiometer readings 
usingiths euinhydrone alten and saturated calomel half-cell at 25°C. The 


argument is potential in millivolts and the table entries are in terms of pH. 
The table was constructed upon the following formula: 


pH = 


_ 0.45388 — Eq 
0.0591 


in which Z, is the observed potential in*volts.! 


The temperature factor is 0.77 millivolts per degree, to be added above 
25°C and subtracted below 25°C. 


Polarity is reversed above 7.68 pH. 











Milli- 3 
woliz. |. 20. «clk CORES count ans eee 

© | 7.6785 7.6768 7.6751 7.6734 7.6717 | 7.6700 7.6683 7.6667 7.6650 7.6633 

1 | 7.6616 7.6599 7.6582 7.6565 7.6548 | 7.6531 7.6514 7.6497 7.6480 7.6464 

2 | 7.6447 7.6430 7.6413 7.6396 7.6379 | 7.6362 7.6345 7.6328 7.6311 7.6294 

3 | 7.6277 7.6260 7.6244 7.6227 7.6210 | 7.6193 7.6176 7.6159 7.6142 7.6125 

4 | 7.6108 7.6091 7.6074 7.6057 7.6040 | 7.6024 7.6007 7.5990 7.5973 7.5956 
5 | 7.5939 7.5922 7.5905 7.5888 7.5871 | 7.5854 7.5837 7.5821 7.5804 7.5787 

6 | 7.5770 7.5753 7.5736 7.5719 7.5702 | 7.5685 7.5668 7.5651 7.5634 7.5617 

7 | 7.5601 7.5584 7.5567 7.5550 7.5533 | 7.5516 7.5499 7.5482 7.5465 7.5448 

8 | 7.5431 7.5414 7.5308 7.5381 7.5364 | 7.5347 7.5330 7.5313 7.5296 7.5279 

9 | 7.5262 7.5245 7.5228 7.5211 7.5194 | 7.5178 7.5161 7.5144 7.5127 7.5110 
10 | 7.5093 7.5076 7.5059 7.5042 7.5025 | 7.5008 7.4991 7.4975 7.4958 7.4941 
11 | 7.4924 7.4907 7.4890 7.4873 7.4856 | 7.4839 7.4822 7.4805 7.4788 7.471 
12 | 7.4755 7.4738 7.4721 7.4704 7.4687 | 7.4671 7.4653 7.4636 7.4619 7.4602 
13 | 7.4585 7.4568 7.4551 7.4535 7.4518 | 7.4501 7.4484 7.4467 7.4450 7.4433 
14 | 7.4416 7.4399 7.4382 7.4365 7.4348 | 7.4332 7.4315 7.4298 7.4281 7.4264 
15 | 7.4247 7.4230 7.4213 7.4196 7.4179 | 7.4162 7.4145 7.4128 7.4112 7.4095 
16 | 7.4078 7.4061 7.4044 7.4027 7.4010 | 7.3993 7.3976 7.3959 7.3942 7.3925 
17 | 7.3909 7.3892 7.3875 7.3858 7.3841 | 7.3824 7.3807 7.3790 7.3773 7.3756 
18 | 7.3739 7.3722 7.3705 7.3689 7.3672 | 7.3655 7.3638 7.3621 7.3604 7.3587 
19 | 7.3570 7.3553 7.3536 7.3519 7.3502 | 7.3486 7.3469 7.3452 7.3435 7.3418 
20 | 7.3401 7.3384 7.3367 7.3350 7.3333 | 7.3316 7.3299 7.3282 7.3266 7.3249 
21 | 7.3232 7.3215 7.3198 7.3181 7.3164 | 7.3147 7.3130 7.3113 7.3096 7.3079 
22 | 7.3062 7.3046 7.3029 7.3012 7.2995 | 7.2978 7.2961 7.2944 7.2927 7.2910 
23 | 7.2893 7.2876 7.2859 7.2843 7.2826 | 7.2809 7.2792 7.2775 7.2758 7.2741 
24 | 7.2724 7.2707 7.2690 7.2673 7.2656 | 7.2639 7.2623 7.2606 7.2589 7.2572 
25. | 7.2565 7.2538 7.2521 7.2504 7.2487 | 7.2470 7.2453 7.2436 7.2420 7.2403 
26 | 7.2386 7.2369 7.2352 7.2335 7.2318 | 7.2301 7.2284 7.2967 7.2250 7.2233 
27 | 7.2216 7.2200 7.2183 7.2166 7.2149 | 7.2132 7.2115 7.2098 7.2081 7.2064 
23 | 7.2047 7.2030 7.2013 7.1997 7.1980 | 7.1963 7.1946 7.1929 7.1912 7.1895 
29 | 7.1878 7.1861 7.1844 7.1827 7.1810 | 7.1793 7.1777 7.1760 7.1743 7.1726 
30 | 7.1709 7.1692 7.1675 7.1658 7.1641 | 7.1624 7.1607 7.1590 7.1573 7.1557 
31 | 7.1540 7.1523 7.1506 7.1489 7.1472 | 7.1455 7.1438 7.1421 7.1404 7.1387 
32 | 7.1370 7.1854 7.1337 7.1320 7.1303 | 7.1286 7.1269 7.1252 7.1235 7.1218 
33. | 7.1201 7.1184 7.1167 7.1150 7.1134 | 7.1117 7.1100 7.1083 7.1086 7.1049 
34 | 7.1032 7.1015 7.0998 7.0981 7.0964 | 7.0947 7.0931 7.0914 7.0897 7.0880 





ee ee ee ee ee 
1 From formula number 1, p. 405, Clark, W. M., The determination of 
pagsoeen ions, Baltimore, 1928; and, Baver, L. D., Soil Science, 1926, 21, 3, 
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pH VALUES FOR POTENTIOMETER READINGS 














(Continued) 
Milli- B 
sale 0 at 2 3 4 5 6 BT 8 9 
35 | 7.0863 7.0846 7.0829 7.0812 7.0795 | 7.0778 7.0761 7.0744 7.0727 7.0711 
36 | 7.0694 7.0677 7.0660 7.0643 7.0626 | 7.0609 7.0592 7.0575 7.0558 7.0541 
37 | 7.0524 7.0508 7.0491 7.0474 7.0457 | 7.0440 7.0423 7.0406 7.0389 7.0372 
38 | 7.0355 7.0338 7.0321 7.0304 7.0288 | 7.0271 7.0254 7.0237 7.0220 7.0203 
39 | 7.0186 7.0169 7.0152 7.0135 7.0118 | 7.0101 7.0084 7.0068 7.0051 7.0034 
40 | 7.0017 7.0000 6.9983 6.9966 6.9949 | 6.9932 6.9915 6.9898 6.9881 6.9865 
41 | 6.9848 6.9831 6.9814 6.9797 6.9780 | 6.9763 6.9746 6.9729 6.9712 6.9695 
42 | 6.9678 6.9661 6.9645 6.9628 6.9511 | 6.9594 6.9577 6.9560 6.9543 6.9526 
43 | 6.9509 6.9492 6.9475 6.9458 6.9442 | 6.9425 6.9408 6.9391 6.9374 6.9357 
44 | 6.9340 6.9323 6.9306 6.9289 6.9272 | 6.9255 6.9238 6.9222 6.9205 6.9188 
45 | 6.9171 6.9154 6.9137 6.9120 6.9103 | 6.9086 6.9069 6.9052 6.9035 6.9019 
46 | 6.9002 6.8985 6.8968 6.8951 6.8934 | 6.8917 6.8900 6.8883 6.8866 6.8349 
47 | 6.8832 6.8815 6.8799 6.8782 6.8765 | 6.8748 6.8731 6.8714 6.8697 6.8680 
48 | 6.8663 6.8646 6.8629 6.8612 6.8595 | 6.8579 6.8562 6.8545 6.8528 6.8511 
49 | 6.8494 6.8477 6.8460 6.8443 6.8426 | 6.8409 6.8392 6.8376 6.8359 6.8342 
50 | 6.8325 6.8308 6.8291 6.8274 6.8257 | 6.8240 6.8223 6.8206 6.8189 6.8172 
51 | 6.8156 6.8139 6.8122 6.8105 6.8088 | 6.8071 6.8054 6.8037 6.8020 6.8003 
52 | 6.7986 6.7969 6.7953 6.7936 6.7919 | 6.7902 6.7885 6.7868 6.7851 6.7834 
53 | 6.7817 6.7800 6.7783 6.7766 6.7749 | 6.7733 6.7716 6.7699 6.7682 6.7665 
54 | 6.7648 6.7631 6.7614 6.7597 6.7580 | 6.7563 6.7546 6.7530 6.7513 6.7496 
55 | 6.7479 6.7462 6.7445 6.7428 6.7411 | 6.7394 6.7377 6.7360 6.7343 6.7326 
58 | 6.7310 6.7293 6.7276 6.7259 6.7242 | 6.7225 6.7208 6.7191 6.7174 6.7157 
57 | 6.7140 6.7123 6.7106 6.7090 6.7073 | 6.7056 6.7039 6.7022 6.7005 6.6988 
58 | 6.6971 6.6954 6.6937 6.6920 6.6903 | 6.6887 6.6870 6.6853 6.6836 6.6819 
59 | 6.6802 6.6785 6.6768 6.6751 6.6734 | 6.6717 6.6700 6.6683 6.6667 6.6650 
60 | 6.6633 6.6616 6.6599 6.6582 6.6565 | 6.6548 6.6531 6.6514 6.6497 6.6480 
61 | 6.6464 6.6447 6.6430 6.6413 6.6396 | 6.6379 6.6362 6.6345 6.6328 6.6311 
62 | 6.6294 6.6277 6.6260 6.6244 6.6227 | 6.6210 6.6193 6.6176 6.6159 6.6142 
63 | 6.6125 6.6108 6.6091 6.6074 6.6057 | 6.6040 6.6024 6.6007 6.5990 6.5973 
64 | 6.5956 6.5939 6.5922 6.5905 6.5888 | 6.5871 6.5854 6.5837 6.5821 6.5804 
35 | 6.5787 6.5770 6.5753 6.5736 6.5719 | 6.5702 6.5685 6.5668 6.5651 6.5634 
66 | 6.5617 6.5601 6.5584 6.5567 6.5550 | 6.5533 6.5516 6.5499 6.5482 6.5465 
67 | 6.5448 6.5431 6.5414 6.5398 6.5381 | 6.5364 6.5347 6.5330 6.5313 6.5296 
88 | 6.5279 6.5262 6.5245 6.5228 6.5211 | 6.5194 6.5178 6.5161 6.5144 6.5127 
69 | 6.5110 6.5093 6.5076 6.5059 6.5042 | 6.5025 6.5008 6.4991 6.4975 6.4953 
70 | 6.4941 6.4924 6.4907 6.4890 6.4873 | 6.4856 6.4839 6.4822 6.4805 6.47838 
71 | 6.4771 6.4755 6.4738 6.4721 6.4704 | 6.4687 6.4670 6.4653 6.4636 6.4619 
72 | 6.4602 6.4585 6.4568 6.4551 6.4535 | 6.4518 6.4501 6.4484 6.4467 6.4450 
73 | 6.4433 6.4416 6.4399 6.4382 6.4365 | 6.4348 6.4332 6.4315 6.4298 6.4281 
74 | 6.4264 6.4247 6.4230 6.4213 6.4196 | 6.4179 6.4162 6.4145 6.4128 6.4112 
45 | 6.4095 6.4078 6.4061 6.4044 6.4027 | 6.4010 6.3993 6.3976 6.3959 6.3942 
76 | 6.3925 6.3909 6.3892 6.3875 6.3858 | 6.3841 6.3824 6.3807 6.3790 6.3773 
77 | 6.3756 6.3739 6.3722 6.3705 6.3689 | 6.3672 6.3655 6.3638 6.3621 6.3604 
73 | 6.3587 6.3570 6.3553 6.3536 6.3519 | 6.3502 6.3486 6.3469 6.3452 6.3435, 
79 | 6.3418 6.3401 6.3384 6.3367 6.3350 | 6.3333 6.3316 6.3299 6.3282 6.3266 
80 | 6.3249 6.3232 6.3215 6.3198 6.3181 | 6.3164 6.3147 6.3130 6.3113 6.3096 
81 | 6.3079 6.3062 6.3046 6.3029 6.3012 | 6.2995 6.2978 6.2961 6.2944 6.2927 
82 | 6.2910 6.2893 6.2876 6.2859 6.2843 | 6.2826 6.2809 6.2792 6.2775 6.2758 
83 | 6.2741 6.2724 6.2707 6.2690 6.2673 | 6.2656 6.2639 6.2623 6.2606 6.2589 
84 | 6.2572 6.2555 6.2538 6.2521 6.2504 | 6.2487 6.2470 6.2453 6.2436 6.2420 


1433 


oo 


pH VALUES FOR POTENTIOMETER READINGS 











(Continued) 
Milli- 
salle | 0 ail ob: a3 4 5 6 a7 8 9 
85 | 6.2403 6.2386 6.2369 6.2352 6.2335 | 6.2318 6.2301 6.2284 6.2267 6.2250 
86 | 6.2233 6.2216 6.2200 6.2183 6.2166 | 6.2149 6.2132 6.2115 6.2098 6.2081 
87 | 6.2084 6.2047 6.2030 6.2013 6.1997 | 6.1980 6.1963 6.1946 6.1929 6.1912 
88 | 6.1895 6.1878 6.1861 6.1844 6.1827 | 6.1810 6.1793 6.1777 6.1760 6.1743 
89 | 6.1726 6.1709 6.1692 6.1675 6.1658 | 6.1641 6.1624 6.1607 6.1590 6.1573 
90 | 6.1557 6.1540 6.1523 6.1506 6.1489 | 6.1472 6.1455 6.1438 6.1421 6.1404 
91 | 6.1387 6.1370 6.1354 6.1337 6.1320 | 6.1303 6.1286 6.1269 6.1252 6.1235 
92 | 6.1218 6.1201 6.1184 6.1167 6.1150 | 6.1134 6.1117 6.1100 6.1083 6.1066 
93 | 6.1049 6.1032 6.1015 6.0998 6.0981 | 6.0964 6.0947 6.0931 6.0914 6.0897 
94 | 6.0880 6.0863 6.0846 6.0829 6.0812 | 6.0795 6.0778 6.0761 6.0744 6.0727 
95 | 6.0711 6.0694 6.0677 6.0660 6.0643 | 6.0626 6.0609 6.0592 6.0575 6.0558 
96 | 6.0541 6.0524 6.0508 6.0491 6.0474 | 6.0457 6.0440 6.0423 6.0406 6.0389 
97 | 6.0372 6.0355 6.0338 6.0321 6.0304 | 6.0288 6.0271 6.0254 6.0237 6.0220 
98 | 6.0203 6.0186 6.0169 6.0152 6.0135 | 6.0118 6.0101 6.0084 6.0068 6.0051 
99 | 6.0034 6.0017 6.0000 5.9983 5.9966 | 5.9949 5.9932 5.9915 5.9898 5.9881 
100 | 5.9865 5.9848 5.9831 5.9814 5.9797 | 5.9780 5.9763 5.9746 5.9729 5.9712 
101 | 5.9695 5.9678 5.9661 5.9645 5.9628 | 5.9611 5.9594 5.9577 5.9560 5.9543 
102 | 5.9526 5.9509 5.9492 5.9475 5.9458 | 5.9442 5.9425 5.9408 5.9391 5.9374 
103 | 5.9357 5.9340 5.9323 5.9306 5.9289 | 5.9272 5.9255 5.9238 5.9222 5.9205 
104 | 5.9188 5.9171 5.9154 5.9137 5.9120 | 5.9103 5.9086 5.9069 5.9052 5.9035 
105 | 5.9019 5.9002 5.8985 5.8968 5.8951 | 5.8934 5.8917 5.8900 5.8883 5.8866 
106 | 5.8849 5.8832 5.8815 5.8799 5.8782 | 5.8765 5.8748 5.8731 5.8714 5.8697 
107 | 5.8680 5.8663 5.8646 5.8629 5.8612 | 5.8595 5.8579 5.8562 5.8545 5.8528 
108 | 5.8511 5.8494 5.8477 5.8460 5.8443 | 5.8426 5.8409 5.8392 5.8376 5.8359 
109 | 5.8342 5.8325 5.8308 5.8291 5.8274 | 5.8257 5.8240 5.8223 5.8206 5.8189 
110 | 5.8172 5.8156 5.8139 5.8122 5.8105 | 5.8088 5.8071 5.8054 5.8037 5.8020 
111 | 5.8003 5.7986 5.7969 5.7953 5.7936 | 5.7919 5.7902 5.7885 5.7868 5.7851 
112 | 5.7834 5.7817 5.7800 5.7783 5.7766 | 5.7749 5.7733 5.7716 5.7699 5.7682 
113 | 5.7665 5.7648 5.7631 5.7614 5.7597 | 5.7580 5.7563 5.7546 5.7530 5.7513 
114 | 5.7496 5.7479 5.7462 5.7445 5.7428 | 5.7411 5.7394 5.7377 5.7360 5.7343 

' 

415 | 5.7326 5.7310 5.7293 5.7276 5.7259 | 5.7242 5.7225 5.7208 5.7191 5.7174 
116 | 5.7157 5.7140 5.7123 5.7106 5.7090 | 5.7073 5.7056 5.7039 5.7022 5.7005 
117 | 5.6988 5.6971 5.6954 5.6937 5.6920 | 5.6903 5.6887 5.6870 5.6853 5.6836 
118 | 5.6819 5.6802 5.6785 5.6768 5.6751 | 5.6734 5.6717 5.6700 5.6683 5.6667 
119 | 5.6650 5.6633 5.6616 5.6599 5.6582 | 5.6565 5.6548 5.6531 5.6514 5.6497 
120 | 5.6480 5.6464 5.6447 5.6430 5.6413 | 5.6396 5.6379 5.6362 5.6345 5.6328 
121 | 5.6311 5.6294 5.6277 5.6260 5.6244 | 5.6227 5.6210 5.6193 5.6176 5.6159 
122 | 5.6142 5.6125 5.6108 5.6091 5.6074 | 5.6057 5.6040 5.6024 5.6007 5.5990 
123 | 5.5973 5.5956 5.5939 5.5922 5.5905 | 5.5888 5.5871 5.5854 5.5837 5.5821 
124 | 5.5804 5.5787 5.5770 5.5753 5.5736 | 5.5719 5.5702 5.5685 5.5668 5.5651 
125 | 5.5634 5.5617 5.5601 5.5584 5.5567 | 5.5550 5.5533 5.5516 5.5499 5.5482 

496 | 5.5465 5.5448 5.5431 5.5414 5.5398 | 5.5381 5.5364 5.5347 5.5330 5.5313 
127 | 5.5296 5.5279 5.5262 5.5245 5.5228 | 5.5211 5.5194 5.5178 5.5161 5.5144 
128 | 5.5127 5.5110 5.5093 5.5076 5.5059 | 5.5042 5.5025 5.5008 5.4991 5.4975 
129 | 5.4958 5.4941 5.4924 5.4907 5.4890 | 5.4873 5.4856 5.4839 5.4822 5.4805 

* 430 | 5.4788 5.4771 5.4755 5.4738 5.4721 | 5.4704 5.4687 5.4670 5.4653 5.4636 
131 | 5.4619 5.4602 5.4585 5.4568 5.4551 | 5.4535 5.4518 5.4501 5.4484 5.4467 
132 | 5.4450 5.4433 5.4416 5.4399 5.4382 | 5.4365 5.4348 5.4332 5.4315 5.4298 
133 | 5.4281 5.4264 5.4247 5.4230 5.4213 | 5.4196 5.4179 5.4162-5.4145 5.4128 
134 | 5.4112 5.4095 5.4078 5.4061 5.4044 | 5.4027 5.4010 5.3993 5.3976 5.3959 


em 
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(Continued) 
Milli- 
volts 0 il & RS 4 5 6 i 8 9 
135 | 5.3942 5.3925 5.3909 5.3892 5.3875 | 5.3858 5.3841 5.3824 5.3807 5.3790 
136 | 5.3773 5.3756 5.3739 5.3722 5.3705 | 5.3689 5.3672 5.3655 5.3638 5.3621 
137 | 5.3604 5.3587 5.3570 5.3553 5.3536 | 5.3519 5.3502 5.3486 5.3469 5.3452 
138 | 5.3435 5.3418 5.3401 5.3384 5.3367 | 5.3350 5.3333 5.3316 5.3299 5.3282 
139 | 5.3266 5.3249 5.3232 5.3215 5.3198 | 5.3181 5.3164 5.3147 5.3130 5.3113 
140 | 5.3096 5.3079 5.3062 5.3046 5.3029 | 5.3012 5.2995 5.2978 5.2961 5.2944 
141 | 5.2927 5.2910 5.2893 5.2876 5.2859 | 5.2843 5.2826 5.2809 5.2792 5.2775 
142 | 5.2758 5.2741 5.2724 5.2707 5.2690 | 5.2673 5.2656 5.2639 5.2623 5.2606 
143 | 5.2589 5.2572 5.2555 5.2538 5.2521 | 5.2504 5.2487 5.2470 5.2453 5.2436 
144 | 5.2420 5.2403 5.2386 5.2369 5.2352 | 5.2335 5.2318 5.2301 5.2284 5.2267 
145 | 5.2250 5.2233 5.2216 5.2200 5.2183 | 5.2166 5.2149 5.2132 5.2115 5.2098 
146 | 5.2081 5.2064 5.2047 5.2030 5.2013 | 5.1997 5.1980 5.1963 5.1946 5.1929 
147 | 5.1912 5.1895 5.1878 5.1861 5.1844 | 5.1827 5.1810 5.1793 5.1777 5.1760 
148 | 5.1743 5.1726 5.1709 5.1692 5.1675 | 5.1658 5.1641 5.1624 5.1607 5.1590 
149 |.5.1573 5.1557 5.1540 5.1523 5.1506 | 5.1489 5.1472 5.1455 5.1438 5.1421 
150 | 5.1404 5.1387 5.1370 5.1354 5.1337 | 5.1320 5.1303 5.1286 5.1269 5.1252 
151 | 5.1935 5.1218 5.1201 5.1184 5.1167 | 5.1150 5.1134 5.1117 5.1100 5.1083 
152 | 5.1066 5.1049 5.1032 5.1015 5.0998 | 5.0981 5.0964 5.0947 5.0931 5.0914 
153 | 5.0897 5.0880 5.0863 5.0846 5.0829 | 5.0812 5.0795 5.0778 5.0761 5.0744 
154 | 5.0727 5.0711 5.0694 5.0677 5.0660 | 5.0643 5.0626 5.0609 5.0592 5.0575 
155 | 5.0558 5.0541 5.0524 5.0508 5.0491 | 5.0474 5.0457 5.0440 5.0423 5.0406 
156 | 5.0389 5.0372 5.0355 5.0338 5.0321 | 5.0304 5.0288 5.0271 5.0254 5.0237 
157 | 5.0220 5.0203 5.0186 5.0169 5.0152 | 5.0135 5.0118 5.0101 5.0084 5.0068 
158 | 5.0051 5.0034 5.0017 5.0000 4.9983 | 4.9966 4.9949 4.9932 4.9915 4.9898 
159 | 4.9881 4.9865 4.9848 4.9831 4.9814 | 4.9797 4.9780 4.9763 4.9746 4.9729 
160 | 4.9712 4.9695 4.9678 4.9661 4.9645 | 4.9628 4.9611 4.9594 4.9577 4.9560 
161 | 4.9543 4.9526 4.9509 4.9492 4.9475 | 4.9458 4.9442 4.9425 4.9408 4.9391 
162 | 4.9374 4.9357 4.9340 4.9323 4.9306 | 4.9289 4.9272 4.9255 4.9238 4.9222 
163 | 4.9205 4.9188 4.9171 4.9154 4.9137 | 4.9120 4.9103 4.9086 4.9069 4.9052 
164 | 4.9085 4.9019 4.9002 4.8985 4.8968 | 4.8951 4.8934 4.8917 4.8900 4.8883 
165 | 4.8866 4.8849 4.8832 4.8815 4.8799 | 4.8782 4.8765 4.8748 4.8731 4.8714 
166 | 4.8697 4.8680 4.8663 4.8646 4.8629 | 4.8612 4.8595 4.8579 4.8562 4.8545 
167 | 4.8528 4.8511 4.8494 4.8477 4.8460 | 4.8443 4.8426 4.8409 4.8392 4.8376 
168 | 4.8359 4.8342 4.8325 4.8308 4.8291 | 4.8274 4.8257 4.8240 4.8223 4.8206 
169 | 4.8189 4.8172 4.8156 4.8139 4.8122 | 4.8105 4.8088 4.8071 4.8054 4.8037 
170 | 4.8020 4.8003 4.7986 4.7969 4.7953 | 4.7936 4.7919 4.7902 4.7885 4.7868 
171 | 4.7851 4.7834 4.7817 4.7800 4.7783 | 4.7766 4.7749 4.7738 4.7716 4.7699 
172 | 4.7682 4.7665 4.7648 4.7631 4.7614 | 4.7597 4.7580 4.7563 4.7546 4.7530 
173 | 4.7513 4.7496 4.7479 4.7462 4.7445 | 4.7428 4.7411 4.7394 4.7377 4.7360 
174 | 4.7343 4.7326 4.7310 4.7293 4.7276 | 4.7259 4.7242 4.7225 4.7208 4.7191 
175 | 4.7174 4.7157 4.7140 4.7123 4.7106 | 4.7090 4.7073 4.7056 4.7039 4.7022 
176 | 4.7005 4.6988 4.6971 4.6954 4.6937 | 4.6920 4.6903 4.6887 4.6870 4.6853 
177 | 4.6836 4.6819 4.6802 4.6785 4.6768 | 4.6751 4.6734 4.6717 4.6700 4.6683 
178 | 4.6667 4.6650 4.6633 4.6616 4.6599 | 4.6582 4.6565 4.6548 4.6531 4.6514 
179 | 4.6497 4.6480 4.6464 4.6447 4.6430 | 4.6413 4.6396 4.6379 4.6362 4.6345 
180 | 4.6328 4.6311 4.6294 4.6277 4.6260 | 4.6244 4.6227 4.6210 4.6193 4.6176 
181 | 4.6159 4.6142 4.6125 4.6108 4.6091 | 4.6074 4.6057 4.6040 4.6024 4.6007 
182 | 4.5990 4.5973 4.5956 4.5939 4.5922 | 4.5905 4.5888 4.5871 4.5854 4.5837 
183 | 4.5821 4.5804 4.5787 4.5770 4.5753 | 4.5736 4.5719 4.5702 4.5685 4.5668 
184 | 4.5651 4.5634 4.5617 4.5601 4.5584 | 4.5567 4.5550 4.5533 4.5516 4.5499 
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(Continued) 

Milli- , 

viltc 0 it w ES 4 5 6 Ff 8 9 
185 | 4.5482 4.5465 4.5448 4.5431 4.5414 | 4.5398 4.5381 4.5364 4.5347 4.5330 
186 | 4.5313 4.5296 4.5279 4.5262 4.5245 | 4.5228 4.5211 4.5194 4.5178 4.5161 
187 | 4.5144 4.5127 4.5110 4.5093 4.5076 | 4.5059 4.5042 4.5025 4.5008 4.4991 
188 | 4.4975 4.4958 4.4941 4.4924 4.4907 | 4.4890 4.4873 4.4856 4.4839 4.4899 
189 | 4.4805 4.4788 4.4771 4.4755 4.4738 | 4.4721 4.4704 4.4687 4.4670 4.4653 
190 | 4.4636 4.4619 4.4602 4.4585 4.4568 | 4.4551 4.4535 4.4518 4.4501 4.4484 
191 | 4.4467 4.4450 4.4433 4.4416 4.4399 | 4.4382 4.4365 4.4348 4.4339 4.4315 
192 | 4.4298 4.4281 4.4264 4.4247 4.4230 | 4.4213 4.4196 4.4179 4.4162 4.4145 
193 | 4.4128 4.4112 4.4095 4.4078 4.4061 | 4.4044 4.4027 4.4010 4.3993 4.3976 
194 | 4.3959 4.3942 4.3925 4.3909 4.3892 | 4.3875 4.3858 4.3841 4.3824 4.3807 
195 | 4.3790 4.3773 4.3756 4.3739 4.3722 | 4.3705 4.3689 4.3672 4.3655 4.3638 
196 | 4.3621 4.3604 4.3587 4.3570 4.3553 | 4.3536 4.3519 4.3502 4.3486 4.3469 
197 | 4.3452 4.3435 4.3418 4.3401 4.3384 | 4.3367 4.3350 4.2333 4.3316 4.3299 
198 | 4.3282 4.3266 4.3249 4.3232 4.3215 | 4.3198 4.3181 4.3164 4.3147 4.3130 
199 | 4.3113 4.3096 4.3079 4.3062 4.3046 | 4.3029 4.3012 4.2995 4.2978 4.2961 


a ee es eS eee ee eae ee 
POLARITY REVERSED 


WDONMTA PwONKS 








7.6785 7.6802 7.6819 7.6836 7.6853 
7.6954 7.6971 7.6988 7.7005 7.7022 
7.7123 7.7140 7.7157 7.7174 7.7191 
7.7293 7.7310 7.7326 7.7343 7.7360 
7.7462 7.7479 7.7496 7.7513 7.7530 


7.7631 7.7648 7.7665 7.7682 7.7699 
7.7800 7.7817 7.7834 7.7851 7.7868 
7.7969 7.7986 7.8003 7.8020 7.8037 
7.8139 7.8156 7.8172 7.8189 7.8206 
7.8308 7.8325 7.8342 7.8359 7.8376 


7.8477 7.8494 7.8511 7.8528 7.8545 
7.8646 7.8663 7.8680 7.8697 7.8714 
7.8815 7.8832 7.8849 7.8866 7.8883 
7.8985 7.9002 7.9019 7.9035 7.9052 
7.9154 7.9171 7.9188 7.9205 7.9222 


7.9323 7.9340 7.9357 7.9374 7.9391 
7.9492 7.9509 7.9526 7.9543 7.9560 
7.9661 7.9678 7.9695 7.9712 7.9729 
7.9831 7.9848 7.9865 7.9881 7.9898 
8.0000 8.0017 8.0034 8.0051 8.0068 


8.0169 8.0186 8.0203 8.0220 8.0237 
8.0338 8.0355 8.0372 8.0389 8.0406 
8.0508 8.0524 8.0541 8.0558 8.0575 
8.0677 8.0694 8.0711 8.0727 8.0744 
8.0846 8.0862 8.0880 8.0897 8.0914 


8.1015 8.1032 8.1049 8.1066 8.1083 
8.1184 8.1201 8.1218 8.1235 8.1252 
8.1354 8.1370 8.1387 8.1404 8.1421 
8.1523 8.1540 8.1557 8.1573 8.1590 
8.1692 8,1709 8.1726 8.1743 8.1760 





7.6870 7.6887 7.6903 7.6920 7.6937 
7.7039 7.7056 7.7073 7.7090 7.7106 
7.7208 7.7225 7.7242 7.7259 7.7276 
7.7377 7.7394 7.7411 7.7428 7.7445 
7.7546 7.7563 7.7580 7.7597 7.7614 


7.7716 7.7733 7.7749 7.7763 7.7783 
7.7885 7.7902 7.7919 7.7936 7.7953 
7.8054 7.8071 7.8088 7.8105 7.8122 
7.8223 7.8240 7.8257 7.8274 7.8291 
7.8392 7.8409 7.8426 7.8443 7.8460 


7.8562 7.8579 7.8595 7.8612 7.8629 
7.8731 7.8748 7.8765 7.8782 7.8799 
7.8900 7.8917 7.8934 7.8951 7.8968 
7.9069 7.9086 7.9103 7.9120 7.9137 
7.9238 7.9255 7.9272 7.9289 7.9306 


7.9408 7.9425 7.9442 7.9458 7.9475 
7.9577 7.9594 7.9611 7.9628 7.9645 
7.9746 7.9763 7.9780 7.9797 7.9814 
7.9915 7.9932 7.9949 7.9966 7.9983 
8.0084 8.0101 8.0118 8.0135 8.0152 


8.0254 8.0271 8.0288 8.0304 8.0321 
8.0423 8.0440 8.0457 8.0474 8.0491 
8.0592 8.0609 8.0626 8.0643 8.0660 
8.0761 8.0778 8.0795 8.0812 8.0829 
8.0931 8.0947 8.0964 8.0981 8.0998 


8.1100 8.1117 8.1184 8.1150 8.1167 
8.1269 8.1286 8.1303 8.1320 8.1337 
8.1438 8.1455 8.1472 8.1489 8.1506 
8.1607 8.1624 8.1641 8.1658 8.1675. 
8.1777 8.1793 8.1810 8.1827 8.1844 
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APPROXIMATE pH VALUES 


The following tables give approximate pH values for a number of sub- 
stances such as acids, bases, foods, biological fluids, etc. All values are 
rounded off to the nearest tenth and are based on measurements made at 
25° C. A few buffer systems with their pH values are also given. 


From Modern pH and Chlorine Control, W. A. Taylor & Co., by permission 





ACIDS 
Hydrochloric, N... oO ioe OLIN. ho owe clvowe de ae c 2e3 
Hydrochloric, 0, iN.. ST a GF Yorn (om OWN besorgen SCISM © oe 2.4 
Hy drochloric, 0.01N.. co (EN COLIC GING terete tec aoe: 2.4 
SulfaritepN: 3. oeear vO SMA. CeLIG, Onl Neier acs s eee 2.9 
SulfurieO.UN Yeyci eens tae ae mA GOLICNOLOL Neen commer nk om oe 3.4 
Sulfurre;-O:OUN see eco e 2 eS OMZOTC MO. OWING sneer pnts een 3.1 
Orthophosphoric, 0.1N......... H Speen OS Nee rte creer or sme, 
Sulfurous, 0.1N....... Ack Sees 1.5 Carbonic (saturated)... ....... 3.8 
Oxalic ROUEN $1.05, cen fees os. 1.6 Hydrogen sulfide, 0.1N........ 4.1 
Tartartes OlLIN 1 sees: an ek 2.2 Arsenious (saturated).......... 5.0 
Mialich(OsUN 2.6 Aneeeiiee fas oe 2n2 Hiv Grocyanice OLIN same carps ee 5.1 
Citric O2BN..5.. 224.08 ehr 4. Pee QOS BOrice Ol diNemreerene ceca eee none 5.2 

BASES 
Sodium hydroxides Nis... 14-0 Ammonia, Niitee ec aie ae AG 
Sodium hydroxide, 0.1N....... 13.0 mmonia, 0.1N. ae toe Re | 
Sodium hydroxide, 0.01N...... 12.0 Ammonia, 0.01N.. ee ORG 
Potassium hydroxide, N....... 14.0 Potassium cyanide, OC eet 1120 
Potassium hydroxide, 0.1N.... 138.0 Magnesia (saturated) saerbyielbete ss 5 LOWS: 
Potassium hydroxide, 0.01N... 12.0 Sodium sesquicarbonate, 0.1M 10.1 
Sodium metasilicate, 0.1N..... 12.6 Ferrous hydroxide (saturated). 9.5 
Lime (saturated).......... 12.4 Calcium carbonate (saturated) 9.4 
Trisodium phosphate, 0. 1N.. 1220@ eBoraxOulNiasneectee idee 9.2 
Sodium carbonate, 0.1N....... 11.6 Sodium bicarbonate, 0.1N..... 8.4 

BIOLOGIC MATERIALS 

Blood, plasma, human..... 7.3-7,5 Duodenal contents, human 4.8-8.2 
Spinal fluid, human........ 7.3=7.5, Feces, human............ 4.6-8.4 
Blood, whole, dog......... 6.9-7.2, Urine, human..+4.:.....% 4.8-8.4 
Saliva human wee. cm sec. 6.5-7.5 Milk, human............. 6.6-7.6 
Gastric contents, human... 1.0-3.0 Bile, human.............. 6.8-7.0 

FOODS 
ND DIES Ace ontereintes eae Pes 7) ERE EH WE Condooonamecnaspo0d 6.3-6.6 
ATIC OLS sem rocco ae a SEG-4A0N Olives #eb san ad aes © 3.6-3.8 
IABSDATAg UR ertstce cles och 5,4-5).8 Orangesil vcwo¢ ans cankoe 3.0-4.0 
IDAMAMAB cge.c om refereed scuey site . 4.5-4.7 Oysters......... : 6.1-6.6 
IDCaNS aca. sob etter caer by0-6'0) Peachesy i .n san wea corse 3.4-3.6 
Beers ie cies. c ate cteretorete atv ecsts 4.0-5.0 nents WAG atihcciwlia, ey thintedtet ate 3.6-4,0 
(Beets yeny5 << ois Sees ks AO 5 Dy PCAN ae kittie t croelene cine 5.8-6.4 
Bigekberries...,.ceaebcen st. 3.2-3.6 Pickles: Gill: FAs ects Pe ieee 3.2-3.6 
Bread. white: .tasssa wot 5<0-6..0) (Pickles; sour... ic. 0 . lace 3.0-3.4 
LEN NEA = Cre lear caec iis oo otal GHI-6 4 Pimentodeseaae sacs ee 4.6-5.2 
Cabbarein 4: Ao asi nt 522-554 8 (Plumstea: eee edie etre Lao oO. 
Garrotes fis csc8 504 Seer ate 489=5.3,, Potatoess..cas-astestacces 5.6-6.0 
Cheese gan fe i... conten ered AP 8-64) Pompkinge atc oe 48-on2 
Cherniess: sseccire ao nese 3.2-4.0. Raspberries....-......... 3.2-3.6 
(ONC OR A ER oie: 5 aye 23923 .30 Mbhubarby scdertecee.. oclasr 3.1-3.2 
Gorn soe eter Dee Aer oe 620-655 Salmonrepemmuse tous tos 6.1-6.3 
Crackers x. a hrse> topes 6.5-8.5 Sauerkraut.. 3.4-3.6 
Dates.. 6.2-6.4 Shrimp..... 6.8-7.0 
Eggs, fresh white. . .. 7.6-8.0 Soft drinks 2.0-4.0 
Hour mwihesite ave «+ cchesele 5.5-6.5 Spinach.. Stites oo eee ORL Ona 
Gooseberries.............. 2.8-3.0 Ballaska eee sense ccpe cee 5.0-5.4 
Grapefruit) cn oe on Oo Lone trawbernesio. acc tanee 3.0-3.5 
Grapes sete cen cet 3.5-4.5 Sweet potatoes........... 5.38-5.6 
Honainy (ive meres anion cre 628=8.0) !Lomatoes....... 4. a0 semen 4,.0-4.4 
SAMS yet RUL be cystine cee pris Ee Mb s a omemee ele coco 5.9-6,1 
Jellies; frulieweseenme soe 2.8-3.4 Turnips.. 5.2-5.6 
OUMONS se eanstester eee cece toe 2.2-2.4 Vinegar.. 2 eee Cea ok 
Limes. . : ean avait 1.8-2.0 Water, drinking. AY enol eanntnes 6.5-8.0 
Maple syrup. mPa Stee ci elec oe 6;:5=7, OMPWiness 53 gun ream oeiene 2.8-3.8 


eh 
rs 
oo 
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APPROXIMATE pH VALUES (Continued) 


BUFFER SYSTEMS 


The following table gives some common buffer systems and the approxi- 
mate pH of maximum buffer capacity. The zone of effective buffer action 
will vary with concentration but, for concentrations approximately 0.1 
molar, the general average will be +1.0 pH from the value given, 


Glycocoll-sodium chloride-hydrochloric acid............ 2.0 
Potassium acid phthalate-hydrochloric acid............ 2.8 
Primary, DOvAssIUIMECIUTALe deme mene. a ee a) see 3.7 
Acetic acid-sodiumyacetatoae ane. ses ssl.) eee 4.6 
Potassium acid phthalate-sodium hydroxide........... 5.0 
Secondary sociumaciunate ype merrier ie oases 5.0 
Potassium acid phosphate-disodium phosphate......... 6.8 
Potassium acid phosphate-sodium hydroxide........... 6.8 
Boric acid=borasxce eer se eee eee ee eee 8.5 
Boraxchela. scvierme tree ke ok. oe a 9.2 
Boriciacid-sodimm hydroxides .iaes) 0. /. 2). soe ee 9.2 
Sodium bicarbonate-sodium carbonaie................ 10.2 
Disodium phosphate-sodium hydroxiae................ 11.5 
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POLAROGRAPHIC ANALYSIS 


Courtesy E. H. Sargent and Co., 155-165 East Superior Street, Chicago, 


Illinois. 


All values in the following tables are volts referred to the normal calomel 


electrode. 






























Table I 
Cathodic Reduction Potentials of Metals (Half Wave) 
Ammo- Gj ie 
Neutral nia- itrate Thio- |*mmo- : 
Val- . | Ammo-| Cya- or nium- | Pyri- 
Name ence ae Alkali | “hium | nide | Tar- a Car- | dine 
2ey Chlo- trate ate | bonate 
ride 
STUMINUMEe SHSM Re Hine eo a ce ecu cliereroctslltmatesstis ceili cstecweesag-|) onocevepetel |) Cekeverseate 
AMON elt SAPAD = AROO Mimepectte. «ill eererecpalll) suche efapei|™ siaaerate |] cnctoeiteose|! Guniegecdnl ) Reltstatelare 
Antimony....| 3 |—0.2 S18) | eb 108 rao arel Pecerr a Mento doo ||eso anos 
Barium... De OAs | eeenpen ee preeer cal sical eee | ciuncterae lll ersten 
Bismuth.....} 3 |—0.1 cvell @ bess. eee = (535 aks erate [fpouscesropelll) eens 
Cadmium....} 2 |—0.68 —0.80| —0.85) —¥.13} —0.80) ......) «2.28. | 2a eee 
Calcium..... Der OED 3 5 I laaecee «| Pek oc al Meiers l|P geycicts.<|[lorevatate tlhe ceneke: teal) saree 
Cesium...... (oP Ne mee ee le MR SMe cM esl Setpiaray sell Meekeeage)| Maege Stell ve shexedere 
Chromium...| 2 |—1.42 Ds eka in FA link eterplll raves em lborsesestemnie bes tomar | eee 
Chromium. +.) 3 |=OF% jae: Slee ile ee Sel eee oe Sl eon el) uc gs 
Chromium.) (6 .ii- ck = 04361 OSGI ee call) cteptercll cosbyedelt ususks siaiess cere 
Cobalt..5.... 2 |—1.23 —1.44) —1.32) —1.23] ...... POT am wt -1.11 
Cobalt... -:..: See ON Aaa erie Ve | essere ctl Ye aRRAC Re | acres al achceesciecr| rion 
Copper...... 2a 0503) Sihwgh he. =07 27) .2. oe. = (gle eet we lita te all) cieranete 
Copper...... 10803) Silinel. ett =0),54)\ me. =O 14 Se eee tlh scrote 
Gallium. .... Cel MOR Se era lle Beeman et OMI ieee) Rete a alc te. || meena 
Goldfan’ iI ete Rs a SoU ee STURN lors seeRll Setece || Sater see permease 
Goldittees.- Se locearece SECTS Ge Meat | Cee at lage RIN! Res a, Sl gee oc oar 
Hydrogen i Nat) feta ||P es ee SO ee || Boe se SI) oe Geo morectoeles 
Indium... 3 |—0.63 Lig Qin lane’ aeceane sec acct ci laecoe dee (rare | texcnatersie eoreneives 
ronteratn ea 2 |—1.33 = th5 6 —'d 252 ee eal cocci al Beater Rane dell lactereters 
Tronsyht::;« 4 SH OF UCP ate. 8 slit soko eee cemetery: Mba. «lik 2 shone soffit Saceaaee ge Seeeree = 
Lead hr... 2 |—0.46 =OV82) . 2. —= 0.73) =O0% 6 Weac-terse.) Aeiaie el ates 
Lithium. .... 1 |—2.31 RO) cs eet At aaptesistral coh e-oe|') 5 2 stot isetorae Sea etersteat 
Manganese...| 2 |—1.53 —1.7 | —1.69] —1.36] ...... St lane oe a Noneee 
Manganese...| 3 |........ eV Ya | eas |, ap |W a A Be AIM ee Ae -c lle 
Manganesessal) 4a deceit esate vat. 1] oe ee eeeetes St Na ater ect oie reibiers 
Manganese...| 6 |........ == (Dial eh et bee eee. 08) Lice Sele | te Bewiae Uh ees: oe 
Nickel....... D109 gil atte ale} es Ie: 6) es —0.74| 2.2... —0.82 
Potasstare 22." Lem oe ha |e SL Al orsers tel leen etree litacleteseresnil) sistema | bacaets sl Gata iarste 
Radium..... 28S ae ce les eer) Sicciseril cect] |( eure sel hbseuerse 
Rhenium....} 7 |—1.2 —1.2 Emilee jl, Sia Oe | eae tl Mee ey 9h STE 
Mubidiamie je. |= ee Onl 2400. || arte cass dleeeeacese ml fe arate lle tein lines o01=\| sxerabtare 
Selemumie 2.1, 4. |e leeks aa 2 ll Gul 9) JEAN tte = all aie, tae Maem re 
Sodium......| 12 |—2.16 si Bilis seers weal peak Fol oceans sy Al oot Goon cect anvecee 
Strontium...}| 2 |—2.13 eS) Nee Sete | ate a Page eal ee ee rece: 
ellurrumtesss | 4 | | eee (One MN —OWCON) peptearrel tes Oe Shall ertecote ell) fers os -neredl uielskerehet= 
Thallium....} 1 , 601} =0).50)) — 0.50 aet. b22 beep accra 
Ti % 
4 
4 
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POLAROGRAPHIC ANALYSIS (Continued) 












































Table II 
Cathodic Reduction Potentials of Anions (Half Wave) 
‘Bromate: (alkaline) eee ncsemt creer ee en —1.7 
Bromates(acid) herent Te ee ene —0.17 
Lodate: (alkaline) army tercpctmt ae coe nne oa inion -—1.1 
Todateunetrel) ie peter ot tines cone ieeac eH 
Nitrate (in N/10 lanthanum chloride). . ee alae 
Nitrite (in N/10 lanthanum chloride)............... —1.3 
Sulfite: (acid) ieee eee ey et eed ie oe esse peanere meee —0.2 
Table Iii 
Anodic Oxidation Potentials of Metals (Half Wave) 
Normal 
Fi Molar 
Ammonia A 
Metal Valence Nonna with Citrate 
Ammonium T oe t 
Chloride Cnr 
Loins Ake Sa ea ee ee Of ee Bees a Oi.0q ie" eens 
Manganese-22: 0 .0.ene eee MMWR rcs i gen atc steve —0.4 
Tin, Sanson eee eee 2 SUH wy ie Be —0.5 
——— a eee 
Table IV 
Reversible Redox Potentials of Metals 
Normal 
A Molar 
Neutral Ammonia : 
Metal Valence or Normal with Citrate 
A Alkali . or 
Acid Ammonium Aion: 
Chloride UTS 
Coppertnease ec: i 2 SO.108 | 5 oes =0.25 —(. 21 
LTOMs cere ee Gee paras FN eee ere SSO) |) ails. dexckeie —0.49 
Aiganivm sry eeee re 3, Alacer We tae: | IB.Rasds —0.48 
Tabie V 
Anodic Depolarization Potentials of Anions (Half Wave) 
Bromide meer eset eee = O.09)— Sultideacas.. ay sis cecpet ee —0.63 
Chicridevepasen tice ae ee = Oe CULE UC sya eit) apacir a heen ere —0.04 
iCyanidey (er ner soar = ONS emhbroewanate....4.% 4.4.2 ee +0.15 
iEfyidroxid Ghpereieenn eerie “=0)..05) se eniostifates|.:as.a..5 bonne = ON2e 
Todidest vacate —0.09 
Table VI 
Reduction Potentials of Dissolved Gases (Half Wave) 
ORY Be. sieges Ale Peseta abers eee ine aeons 2 —0.3 to —0.4 
Sulfur’ dioxide) Sasser eee eters. —0.3 
Hy drogenspenoxides-mmiaenssaeie ria neiiereie e+ -1.1 


1440 


POLAROGRAPHIC ANALYSIS (Continued) 
Table VII 


Tangent Potentials of Organic Substances 





(Concentrations, 1074 N) 
















































pH Volts pH Volts 
Acetaldehyde. . 3.9/—1.61 Litt AU Chessueys 3.9/—1.70 
ca Ore er en rt ry MP rturOlie yeas oe ore 3.9)—1.23 
Acetoin....... 2 |—1.14 Gree aldehyde. . 3.9|—1.45 
Acetone....... 2 j—1.28 IMematin... 65... ..05 3.9/—1.37 
Acetophenone. .. 2 |—1.12 (Hymetomelanic acid./13 |—1.4 
a os Orr 3.9/—1.32 Hydroxybenzalde- 
Acetylacetone....... 2 |—1.20 byde (0). acs... -. 3.9|—1.26 
eae (ee. 3.9|—1.24 Hydroxybenzo- 
Acetylene dicarboxy- phenone (p)....... 3.9|—1.2 
He aeid.s..5..5 00058 1 |—0.45 Isovaleric aldehyde...| 3.9}—1.61 
Acetylene dicarboxy- Maleic acid.......... 1 |—0.54 
lie acid: 55 53.225 7 |\—1.90 pln gn en A Rak a 7 |—1.90 
Acotinic acid........ 1 |—0.66 Mesaconic acid...... 1 |—0.66 
LTS pale ad PRA 7 |-—2.1 ES NES ah ete 7 }=—1.8 
Albumin in ammo- Methemoglobin......| 3.9}/—1.26 
BUN ION ss eee 4 |—1.60 Methylene blue...... 3.9/—0.11 & —1.2 
Aminoazobenzene (p) | 7 |—0.48 Nicotinic acid. ...... 3.9|—1.08 
Azobenzene......... 3.9/—0.18 pone es best tee ts 7 \-1.74 
Benzaldehyde. . 3.9|—1.26 Nitraniline (0)..-....}| 1 |—0.193 
Benz aah... ee 2 |—0.20 =f (m) sie. 1 |—0.112 
Benzilidene acetone. .| 3.9/—1.06 et (p)..cs...] 1 1—0.183 
Benzoin. . 2 |—0.95 Nitrobenzene........ 3.9|—0.35 
wie e ee ft O.Of—2E. 19 Nitrophenol (0)... 3.9/—0.32 
Benzophenone. eran Ae 3.9|—0.90 (meee s. 3.9/—0.33 
bs hc 2 |—1.01 “e (p)......| 8.9}—0.40 
Benzoylacetone..... . 2 |—0.95 Oxalic acid.......... 1 |—1.2 
Butyraldehyde. . 7 |-1.7 Oxyhemaglobin:..... 3.9/—0.06 
Cinnamic acid. 1.5}—1.10 Propionic aldehyde...| 3.9/—1.61 
7 |-1.8 idi ...} 8.9}—1.30 
Citraconic acid. ..... 1 |—0.66 1 |—0.39 
Crotonaldehyde...... 3.9)/—1.34 7 |-1.4 
Cystine =;...4. Ree 1 |—0.4 1 |-—0.4 
Se OS Ramis e1=O:8 7 |-1.4 
Diacetyl. .. iss255245 2 |—0.40 3.9|—0.02 
Dibenzoylmethane...| 2 |—0.82 Quinine) 9). 2720655 13 |-1.5 
Dimethylaminoazo- Quinoline........... 4 |—1.07 
benzene. . wl @ \=0..06 * Riboflavin... -.:::: 7 |—0.39 
Dinitrobenzene ‘(o). ..| 3.9}—0.15 & —0.31)Saccharin........... 1 |~1.0 
(m) 3.9/—0.20 & —0.33 She ae Be eee 7 {-1.8 
= (p)...| 3.9]—0.18 & —0.35||Sorbinic acid......-. 7. |—1.90 
Dinitrophenol: Sorbose...........<- 7 |—1.80 
2:4:1.............| 3.9]—0.13 & —0.31}* Thiamine.......... 7 {—1.29 
23521 3.9}—0.19 Trimethyl azonium 
ZeOsle ..| 3.9]—0.12 & —0.23]) iodide............ 12.5|—1.7 
Diphenyl triketone...| 2 |—0.25 Vitamin’ Cg. eee. 7 |—1.80 
Formaldehyde...... . 3.9/—1.50 Tetramethyl and 
cexaamand Seen eto: 7 |—1.64 tetraethyl ammo- 
Fructose: ccs sa .cuns 7 |—1.80 nium ions, _ half 
Fumaric acid........ 1 |—0.54 wave potential — 
* Half wave. 
Table VIII 
Anode Potentials in the Presence of Stated Anions 
At Normal Concentration 
Chloride.... QUOM SUL. «nic. yours + oshece cules 
Bromide. . =O542 ([LGditie. .. 2... 20.48 dea bemenne 
Sulfatecc2% cis,c.0-0.5 +0.20 Cyanide. 
Nitratte..,.... “chies Shl a daroemles +50: 302) Sulfide..........0a $234 
TV. dTOXIGG Fucssasleccueteksieteieacss —0.16 
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STANDARD OXIDATION-REDUCTION POTENTIALS 
VALUES, IN VoLTs, REFERRED TO THE HyDROGEN-HYDROGEN 
Ion CoupLp As ZERO, ARE FOR Unit ACTIVITIES AND 

TEMPERATURE OF 25° C. 


(From Latimer and Hildebrand, Reference Book of Inorganic Chemistry, 
The Macmillan Co., Publishers, by permission.) 












































Reaction | Eo Reaction Eo 
=Lr+E-... +2957 || Hs =2H*+2E- 0.000 
Rb=Rbt+E-. +2.924 || 20H-+NOs— 
K=K++E- +-2..92 2E- : 0.0 
Sr=Srt*+-2E- +2.92 
Ba=Ba**++2E- +2 .90 0.0 
Ca=Ca**+2E- +2 .87 Stet 3H = B20 0.0 
Na=Nat+E- +2.712 ||W+3H:20=W03;+6H*+6E-.. 0.0 
Mg=Me?+12E- 42.40 ||WO*+2H:0=W03+4H*+ | 
Al=Al***++3E- +1.7 Biptecccu een cae Sse ee 0.0 
Be= Be**+2E- +1.69 |/Ti**+H.0=Ti0++2H*+E- —0.04 
U=Ut#+4E- +1.4 ||/Hg+20H”-=Hg0+H:0+42E-. | —0.099 
Mn=Mn**+2E-— +1.1 Ag+Br-=AgBr+E-..........; —0.10 
CN Ruger CNO-+H20+ 2Hg+2Br_ ec ee aah ); —0.13 
BE sy eS +0.97 |)Sat*=Snt*+2E-_..........) —0.13 
Fer 20H” =Fe(OH)2+2E-..... +0.86 eee SQ:—+4H*+ | 
$Hs+OH-=He0-++E-.........- SOUS LS i Wea Bra Ao Aee Pec dle Ha ew < ciaieeere | —0.14 
T--1-=TW-E Bs ees eee +0.77 ou = Catt ed 6, | —0.17 
Hg+HS-+-OH —HgS+H:0+ HeS=S+2H*42E-.... 2.2.2... | —0.17 
P) eee nee ets OE +0.77 ||Bi= Be SE Speed? xian 66 Se —0.2 
Zo=Unt polis: eek -see-ee +0.758 Jeti og TasOs;+10H*+ 
0s SS VANO ree el Oe camel ee 8 ye Ope eee ca —9.2 
ee 3 52 Gea EET Ls +0.72 Bere pee te ws... fea —0.2 
Bite Te+2H*+2E-......... ca +0.7 Ag+Cl-=AgCl+E-........... —0.223 
PAOD eo +0.65 ||As+3H20= foto si isi —0.24 
@p=CrSet Ohno Ke aden +0.6 |/Mo+3H:0=Mo03;+6H*+6E- —0.25 
Pb+20H-= ae DO LEO Lae +0.58 ||/2Hg+2Cl-=HgeCl+2E-...... —0.270 
Di OB che tees +0.51 ||PbO+20H-=PbO:+H20+2E-| —0.3 
H.Se=Se+-2H*+2E-.......... ea +0.5  ||V+H2O0=VO**+2H*-+4E-.. —).3 
Ga=Gattebohr wie ..s-.cees 0.5 Ga=CuttoR= 2... 52... — 0.344 
Ag+2CN-=Ag(CN)s-+E-.. +0.5 ||V*+++H.0=VO"+42H*+4E-..| —0.4 
Be=Pet 2B nok nse cee ee +0.44 ||}4OH-=0:2+2H20+4E-....... —0.40 
Ore aia ar USS dan Se ee aeOe +0.4 PtCls—+2Cl-= PiCls—+2E-. .}ea —0.40 
He=2H*(10-7M)+-2E-. ....... +0.414 U+4+2H20=U0s**+-4H+42E- —0.41 
Cd— Got eli. eaeceicees +0 .397 ||S+-3H20=H2S03+4H*+4E-..| —0.47 
ToS inh eo i aed. Se cece es +0.38 |/Fe(CN)s——=Fe(CN)s—+E-| —0.49 
Hy anw b par Ore eee eee +0.37 |) HsAsOs+H20=HsAsOs+2H*+ 
eOu tae =Cu20+H20+2E-| +0.34 CADE Van Jose See eae —0.49 
pS URS Es ee een once +0.336 SoS Sp Ni0z-2H20 
Pb+S0Os—=PbS0i4+ 2E-...... SST ||| ook ee eee —0 40 
P+4H20=H3P0:+5H*+5E-..| +0.3 Be Gos =AgeC03+2E-.. —0.50 
Co(CN)s—— =Co(CN)s 40.3 ||MoO*+*++2H:0=Mo0;+4H* 
Co=Cot!Fahon.. cscnmeses - +0.29 oS Se See a as —0.5 
Ni=Nit-obiets.. «qe <2 +-Oe2m) 1Cua—Col his 24 ose eee —0.51 
Vt] Vissi arene oe +0.2 bate Bias Bac eee —0.535 
Cut T= ete ERS: = cl Yar OY be Fame 2] ee ee —0_54 
Ag+I-=AgI-+-E-............. +0.15 || HgeClh+2Cl-=2HgCh+2E-.. —0.63 
Gis0-+20HF = CuO LiLo Y MnOs—=MnOs+E-......... —0.66 
“patow aie a. ore ola nies ese sTE oS +0.15 ||HsOs=O2+2H*+42E-.......... —0.68 
eae eae Sie oe ee oe +0.13 ||Ag+BrOs-=AgBrO3;+E-...... —0.68 
Pb=Pb=-2bieteeees sete eens +0.12 ena: (quinone) 
CE ~+NH3=NOx-+6H:0+ G iii 2 Die oan ee —0.70 
Re er 0.12 Gee et ak age 
eee Hgelo+2E-........ +0.04 SUN ae so cae one heen —0.71 
2Ag+H2S=AgeS+2Ht+2E-...| +0.036 ||Fet=Fet4+E-..... 22... —0.74 
Cu+HaS=CuS+2H++2E-....| +0.02 —0.7 


ee ae =H2Se03+4H*+4E- 
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STANDARD OXIDATION-REDUCTION POTENTIALS 
(Continued) 


Reaction 


Eo 


Reaction 





pe HsSb04+2H+-+- 
ae Hg2*t+2E-. Sean 
TAGE Aaa Ol Or aan OOOO eet 
Cul= Cu ae Janes 
Hg=Hgtt-+2E 
aio Ne = 
30H-=HO2-+H20+42E-...... 
Co0+20H-=Co02+H20+2E- 
Hygst*=2Hett-++-2B-........... 
Cl-+-20H-=Cl0-+H20-+2E-, 
NO-+2H20=NOs3-+-4H*+3E-. 
tl me NOs-+3H*+ 

NO-+-H20=HNO:2+H*t-++E-. . 

I-+H:20=HIO+Ht+2E-..... 
OsO2Cly— Tee OsO4+-4Ht 


I-+3H20= 10:- +6Ht+-+6E-.. 
VO 2820 HVOs+3Ht++ 


othO= Oo+4Ht+4E-......... 
PdCla—-+-2Cl- = PdCle—+-2E-. 
eet ae =HCr0Os;-+7H*+ 


Br-+H20= HBrO+H?*-+2E>-. . 





—0.75 
—0.798 
=0:799 
—0.85 
—0.86 


—0.86 
—0.87 


= 92 
—0.94 
—0.94 
—0.95 
—0.98 
—0.99 
ca —1. 


it 





=U 
il 


ca —1, 
—1. 
=—1: 


43 
= ile 





eee Es Mn0O2+4H*t-+- 
or TiO Soe +8Ht+8E- 
QCIF HOF 2B oe occ ope we says 
2Au+3H20= Auz0s--6H*--6R- 
I-+-4H20 = 104-+-8H*-+-8E-. . . 
Br-+8H20=Br03-+6H*t+6E- 
Osan oes PbO2+4Ht-+- 
Cl-+8H20 =Cl03— ape 
Cl-++-H20=HC10-+-H*-+-2E-. . 
Mnt+=Mnt++-4B-, oe... ee 


2804—+- 2H+ = H2820s+2E-.. . 
Ce*+++2H20 =Ce02+4Ht+E- 
Sarria oer MnOg-+-8H*+- 


OLigtaneetera ven sieiaie ae ae 
a FeOs_+8H*+- 


SO Pobre at aie 
2H20= 10s e51F 3h sake wteler 
Cott =Cott+ 


+ 
Oo+H20=03+2Ht+-+2E 
2F-=F2+2E- 











Eo 


ile 
fie 
a 
—1.362 
=1; 
=i 


—1. 
-1. 
—1, 
exit 
ca —1, 
ca 1, 
—1. 


on Corn or 
ts 


=. 
oo 


ca —1, 
Cais 
—1 


=, 
=I 


ao 


lj 
| 
=25 


woo wm NS ON 


SOLUBILITY OF CANE SUGAR IN WATER 


Grams of sugar in 100 grams of water, temperature in degrees Centigrade. 








30° 


40° | 50° | 60° | 70° | 80° 
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90° {100° 





POTENTIALS 


ing into the reaction. 


AT 25° C 


Compiled by Thos. DeVries 
The reactions are classified according to the main element or radical enter- 


OF ELECTROCHEMICAL REACTIONS 


Radicals are found under the name of the parent 


element. The sign of the potential is the sign on the electrode, according 


to the ‘ ‘European system”. 








Poten- 
Reaction tial, Reaction 
volts 

Ag(s) =Agts-@.. .ncacsrerteerrs eee +0.7996\Cd-Hg+(SOs— in CdS0Os.8/3H20 
AgstSAgt!--eyica. ramen loons +1.914 sat.) =CdS04.8/3H20+2e...... 
Agte) Or =AgBr(s)+e.......... +0.0713|\Cet*+=Cet++++ e(H2S0u soln.)... 
Ag(s)+BrO3-=AgBrOsa(s)+e..... +0.680 ||Ce+*++=Cet**+*-+-e(HNO3 soln.)... 
Ag(s)+Cl-=AgCl(s)-+e.......... +0. 2221|\Ce***+2H»0=Ce02+4H*-+e.... 
Ag(s)+2CN-=Ag(CN)o+e...... —0.5 Cl==2Cle--€: .. sv ine eens 
2Ag(s)+COs—=AgeCOs(s)+2e.. .|+0.500 ||Cl- +H,0= HClO+H++2e....... 
2Agt+CrOs--=AgeCrOa(s)+2e. . |+0.4463/|\Cl-+-3H20=ClOs-+6H*+6e.... . 
2Ag(s) +Hs8(e) = AgoS(s)+2H* Cl-+4H20=ClOs-+8H*+8e..... 
icisa ahora Abe uae Ree —0.0366|Cl-+-20H-=Cl0-+H20-+-2e..... 
s@tt= Agl(s)+e..........-. —0.1523//CN-+20H-=CNO-+H20-+2e... 
Al(s) =Alttt-poecus ose ee eerie —-1.7 |HCN+H.0=HCNO-+2H*-+2e... 
TMG: Al(OH)a(s)-+3e...]—1.62 ||Co(s)=CO**++2e................ 
As(s)+-2H20(l) =HAsO2+8H* Cop Cotte Fen mace auteeeeee 
ROR s seem ae ais kale aaa: +0.2375|Co(CN)s—_ te ONw ade. Be 

eet a. H;AsO3+3Ht+-8e.. |++0.24 co =Co02(s)++H20 
H3As03+H20=HsAsO0s+2Ht+2e]+0.49 | +2e............ cece eee eee 
Au(s)=Aut=Fe; , 3:0sb5.- beeen +1.5(?) Onl Orth de 5 ase, aisjabapszsssaciseyrelate 
Au(s)=Aut*t-(8e,....--.0205--- eb SOn Ort Crh be. ser acc nscte oe tee 


2Au(s)+3H20(l) =Au20s(s)+ 
GE aCe: jee ata saws eavesnaee 
Ba(s) = Batttde pp nese ends 
nee Va 
Be(s) = oy eee 
Bi(s)=Bit** 


Ht + 3e 
BIO LAC: ~ BCL Be... kee 
Bit+++ 6H.0 =HBi03+5H*-+2e. . 
Bra=#Bra(l)-jzeeeertee sy. 2) eee 
Br-+3H20=Br03-+-6H*+-6e..... 
Br-+H,0=HBr0O+H*+2e....... 
pet et le =BrOs +6H* 
ie Our Pea teane Cia ahead 
oo PSHE SOT epee pera tee 
Calomel acs Gate Cee ae 
Calomel electrode, normal KCl.. 
Calomel electrode, molal KCl...... 
Calomel electrode, decinormal KCl 
Cd(e)=Cdig eee ae ean eee 
Gee Cd a 268 eae hoc vtee 
Cd-Hg+(2Br- in CdBr2.4H20 
sat.) = CdBro. 4H20-+2e......... 
Cd-Hg-+(2Cl- in CdCle sat.) = 
CHCIAG) 520) tee eee 
Cd-Hg+(2I- in Cdl: sat.) = 


Caha(8)sp- 20). Mes een gees oe 
Ca-Hg +2011 = Cd0(s)++H20(1) 
Cd-He + 20H" — Cait) a(s) +20" 








—0.3519 
—0.4182 
—0.4034 


—0.4588 


—0.726 
—0.761 





=e 
Cr++++4H20=HCr0:-+7H*+3e. 
Sus) = Cut a-o. Jao. es esteotaceente 
(0,51 ¢:) fe Oj tug 1: en 
Cu(sat. enol Cu**+2e.. 
Cus Cure. oat netlaciaae 
Cu(s)-+Cl-= CuCl (Seren. acre 
Cu(s)-+-H2S(g) = Cas Lait i Be 
Cu(s)+-I-=Cul(s)+e............ 
oo =Cu20(s)+H20(1) 
CuCl-=Cut*+2Cl-+e......... 
Cu-Hg+(SOs— in CuS0:.5H0 
sat.) =CuSO4.5H20(s)+2e 
Cul(s)=Cu**--l-Fe. . 50.5... 
> ean ia ee aged) 
sta ((l) af 20). uceictngaasie des eee 
CHG) OR LbOd) = = 
aoe) 2(s)+2e 
Dee aI DOL evel stai yeas annie eras 
Fe(s) = Fet*+-2e 
Fett =Fettte. oo. c cece ee esas 
Fet++-4H.0= Reker tokees 
Fe(s)+20H-=Fe(OH)2 (s) +2e.. 
Fe ae =Fe(CN)s—+e. 
Fe(OH)2(s)-++-OH- —Fe(OH)s(s)-Le 
KaFe(CN)s=KsFe(CN)s+Kt-+e. . 
Ga(s) =Ga*+*+8e 
FHo(Bi=H-be.. nse cc cee ees 
Ho(g)=2H+(10-7M)+2e......... 
}Ho(g)+OH-=H20(l) +e 
2H20=H202+2H*-+-2e 
gears O2(g)+-4H*-+-4e 














Poten- 
tial, 
yolts 
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POTENTIALS OF ELECTROCHEMICAL REACTIONS 





































AT 25° C (Continued) 
Reaction tial, Reaction tial, 
volta 
ecg hie O(g)+-2H*-+-2e......... 40H-=02+2H20+4e........... +0.40 
ae Ox(, 2) +2H+4-2¢ OsO2Cls—+2H20 = Os044+4H* 
(= pete fe ahNatal AC -1-le Ses. rie ee +1.0(7) 
HE RA Ay ee P(s)+4H20 = IE go he .|-0.8 
zt i r ra NesBraleii te. ew Phe) =P pitte 8 ee —0.126 
oH mae, nee. ary, Pb-Hg+2Cl-  Pials) bbe date —0.2623 
Das 6 Hyp ae eer Pb-Hg+2I-=Pbl2(s)+2e........ —0.35380 
Soeur ane eh ose oo eae Fane ae PbO(s, red)+ 
one tae Hezlo(s)+2e....... SW) +-2e, 05: ches. tees —0.5786 
HesCla(s) 42Cr =2HeCle 2¢ * ae Po(e-2oit pees (8, yellow) 
Pies =HgO(s, red)+ + HeO(Y+Be.... tee ee 0.575 
OG) +-2e. 1 Ta oe +0.0969 eons ae 2 be) 4500) 
Heil) ae =HgO(e, yellow) | | 20. ncccnecccsscucceseecces —0.576 
+. OD 2 Ps Ra +0.0976 Pb, 243082 Pb(OH)o(s)+2e. .|—0.568 
2H, (i)-+ Os— = Hg2S04(s)+2e.. . |+0.6141 Pb(s)-LH25(g) = PbS(s)+-2H*++2e. +0.070 
Hel), H HgO(s), Ba(OH)2(s), H2O. . |+0.1462||Pb(s)+-SOs—=PbSO4(s)+2e..... —0.3447 
Hea(l), HgO(s), Ca(OH)a(s), H2O. .|+0.192 ||Pb-Hg+SO;,—-=PbSOx(s)+2e... .|—0.3505 
~=$Iy a4 +0.5356||Pb++-+-2H20 =PbOr(s) +4H*-+-2e.. |+1.467 
3I-=I;-+2e . | 4+0.54 Fit 9 gee es PbO2(s)+H20(1) 
I-+H,0=HI0+Ht-+-2e. WOO ME Re-t-265 sry arate antes co 35 ot +0.27 
Per etait ATA: +1.09 POW) L4ii04)= PbO2(s)+ 
I-+4H20=10s-+8H*++8e....... 1.4 Fi Oe re +1.6797 
Io(s)+-3H2O0 =103-+6H+-+-5e. ... |+1.195 Pach 120 - PdCl— 42 ee +1.3 
1(s)=Intt4--86, 0 woos eee on ole —0.340 ||Pt(s)+4Cl-=PtCli—+2e........ +0.2(?) 
IrCle—_ =IrCy—-ts Beh oe moley eens +0.97 |/PtCla—+2Cl-=PtCle—+2e...... +0.717 
(A) wae oe 5 cisco taco tion —2.9241/[Pt(C ae sates 
DAG) =Lil-F0 5). craesceeen sacs ces —2.9595|) [Pt( Vo WA Sore +0.879 
Me(s)=Mett--2e.. 0. cece ee —2.40 pape ie e one: H*t(a=1)..|+0.6992 
Mn(6) = Matt 4-26. ons isi 010% owes —1.1 ical ie SORE en ee ee —2.9259 
Motte Mntt fe. oo... teers +1.5(?) |S oo (rhombi) 456 ES ra HR eee, —0.51 
Mnt++2H20=Mn0O2(s)+4H+-+ 2e|+-1. 236 S(chombio) +811:0= H2S0;+ 
Mn*++4H20 = MnO4-+8H*--5e.. |+-1.509 1S ae we I ae Ae ee +0.47 
Mn02(s)+2H20 = MnO.-+4H+ HS S(rhombic)+2H++2e...... +0.17 
BG Abin crc eae see dea Ras ree +1.691 |250,—+-2H*+=H820s+2e....... +1. me 
Min04(6)-H40H— Mn0Oy—+2H20 H2SO03+H20 =SOs—+4H+-+ 2e...|+0. 
ee Sb(s) +H20(1) =SbO*++2H*+3e. . |—0. 22 
Sb(s) +3H20 =H2Sb03+3H+t-+-3e..| 0.0(7) 
2Sb(s)+3H20(1) =Sb202(s) +6H+ 
PERO Seal Acciona partes aaitels +0.25 ADE ig hiner an see aie earcisin ee +0.1445 
Mo(CN)s =Mo(CN)s—-+te.. . |+0.7260)|H;Sb0;+H20 =H;Sb044+-2H*-+-2e/+0.75 
Naas al Mo0.(s)+-4H+ Se(s) +3H20 = HSe03+4H*+4e. . |+0.74 
FEA LESBOS I 0S Pee +0.5 HoSe=Se-+2H*+2e............. —0.5(? 
Nal = Nate ash .cseuee ene. —2.7146 Sepp eat ies H2SeO4+-2H+-+-2e. |4+-1.2(7) 
+(Cl- in NaCl sat.) = Sn(s)=Sntt4-26 ow. ae eee we one —0.136 
Na MG) ECs 5's sce senate ce —1.8378)Sn**= Sntt44+4-90(0. 1M HCl)... .|+0.070 
NH;+90H-=NO3-+6H20+8e...|—0.12 |Sn*+*=Sn+++++-2e(0.53 M HO). .|+0.144 
' NH«++2H2,0=HNO2+7H*-+ 6e...|+0.86 ||Snt+=Sn++++-+ 2e(2.0 M HCl). ...|+0.133 
NO+H2O=HNO2+H*+e....... +0.98 |Sr-Hg=Srt++2e................ —1.7932 
NO+2H20=NO;-+4H*-+3e..... +0.94 pTa() 4 BHLO— Ta20s+10H*+-10e Bh oe 
NO2-+20H-=NO;-+H20+2e...| 0.0 {/Te(s)=Tet+*+++4e......0....... 
HNO2+H20=NO0z-+3Ht+2e..../+0.95 |/HxeTe=Te+2H++2e 
Ni(s)=Nit*-++-2e.......2-.2 2000s —0.227 |Titt=Tit*++e............. 
Nit++4H20=Ni02.2H20+4H+ Tit*++H20=Ti0*++ 2H*-+e 
of DO co uleieia dite os pions succes +1.8 it+*+-250,—=Ti(80s)2+e 
BOO ae Os = NiO2.2H20 AIC) oe Wha Mer ae ah. 
eins Ceo ns ie La ee 
02( iO. Os(g)+2Ht++2e....|+2.0 - 65 ice 
30H- =HO2-+H20+2e.......... +0.87 ()--1- =TII(s)+e 








POTENTIALS 


AT 25° C (Continued) 


OF ELECTROCHEMICAL REACTIONS 





Reaction 


Tl-Hg+Cl-=TICl(s)-+e. . 
Tl-Hg+Br-=TIBr(s) te.. 


Tl-Hg+S0Os— =TS04(s)+2e. . 
U=Uttt 2 fer hand Coote 
Wire: =U02'*+ 4H*-+2e.. 


Uso) 200) = U0280s-+ 
4Ht+ pate 


yay 5 se aiivis dee ee ea atte 
V++++FH20= VOUS Le 
V(s)+H20=VO*t+2H*+4e..... 
VO+*++2H20=HVO03+3H*t+e.. 

Aer meer =HV0;+H2S0s 








Poten- 
tial, Reaction 
volts 
.|—0.5545//3(VO)2S0s+4S0s—=VOSOs+e. 
—0.6058 


pene Od = =}(VO)2S80c+2H* | 





3/=0:4360]) -+-$50s-F... ... 5... neon sees 
—1.4 W(s) +3H20= WOs(s)+6H*-+6e. . 
+0.41 |W(CN)s =W(CN) sigectees- ee 
WO++++2H20=W03+4H"*-+e. .. 
+0.358 ||Zn(s) =Zn**-+-2e..........000.-- 
—0.2 Zn-He=Yntt 26%. oi .cieieielse eee 
+0.4 |/Zn(s)+20H-=Zn0(s)+H20(1). . 
+0.3 Zn(s)+-30H-=HZn02- +H20-+2e. 
[41.1 Zn-Hg+(SOs— in ZnSO4.7H20 


sat.) =ZnSO4.7H20(s)+2e 








Poten- 
tial, 
volts 
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DEGREE OF IONIZATION 


In Normat Souution at 18° Unuess InpicatTep 


Acids 
INitricracid’en!...c saree sere ce 0.82 t Permanganic acid......... 0.933 
Hydrochloric acid.......... 0.784 idly driodic acid asec. «deen 0.901 
Sullurtefacid oa aay '- avejaphesesel 0.510 ft Hydrobromic acid......... 0.899 
Hydrofluoric acid.......... 0.070 t Perchloric acid............ 0.880 
VOxalictacidy, Ay .ten tine cae 0.500 i-Chloricfacid: :- 2a pene 0.878 
Sy Partaricracidyeyeas ofao a eke sie 0.082 t+ Hydrochloric acid ........ 0.876 
IAGOLIG ACICiys area heiicuale c 0.004 {:Phosphoric acid......5.... 0.170 
—Carboniclacidi-maren cece 0.0017 
* Hydrogen sulfide .......... 0.0007 
SUDOLIG- AGIC' tA. ae daneierestis 0.0001 
* Hydrocyanic acid .......... 0.0001 


*Ino.1 M. solution; primary ionization. 
t In N/2 solution, at 25°. 


Bases 
Potassium hydroxide......... 0.77 t Strontium hydroxide......... 0.93 
Sodium hydroxide............ 0.73 i Barium ny. Groxiden we aciec eee 0.92 
Barium hydroxide............ 0.69 ¢ Calcium hydroxide........... 0.390 
Lithium hydroxide........... 0.63 
Ammonium hydroxide........ 0.004 
Tetramethyl ammonium 
Hydroxide asc eee ee 0.96 
t In N/64 solution, at 25°. 
Salts 
Approximate degree of ionization for active salts in N/10 solution: 
My per eet (Gre EC Ol) tae eree t eeiietase aero 


Type R** (R~)p (e.g. BaCle) 
Type (R*)2R-—— (e.g. KeSOx) 
Type R** R-- (e.g. CuSO.) 
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SOLUBILITY PRODUCT 


The solubility product (or ion product constant) is the product 
of the concentrations of the ions in the saturated solution of a 
difficultly soluble salt. The concentrations are expressed as 
moles per liter of solution. The number of cations (or anions) 
resulting from the dissociation of one molecule of the salt, ap- 
pears in the formula for calculations of the solubility product as 
the exponent of the concentration of the cation (or anion). 

If two solutions, each containing one of the ions of a difficultly 
soluble salt, are mixed, no precipitation takes place unless the 
product of the ion concentrations in the mixture is greater than 
the solubility product. 

In a solution containing two salts which yield a common ion 
the ratio of solubilities of the two salts is the ratio of the solu- 
bility products. 


Solubility Solubility 





Substance 


product at 
temperature 
noted 


Substance 


product at 
temperature 
noted 





Aluminum hy- 
droxide 
Aluminum hy- 
droxide 
Aluminum hy- 
droxide 
Barium carbonate 
Barium carbonate 
Barium chromate 
Barium chromate 
Barium fluoride. . 
Barium fluoride. . 
Barium fluoride. . 
Barium iodate, 
Ba(103).2H20 
Barium iodate, 
Ba(IO3)2.2H20 
Barium oxalate, 
BaC201.34H20 
Barium oxalate, 
BaC20s.2H20 
Barium oxalate, 
BaC201.4H20 


Barium sulfate... 
Barium sulfate... 
Barium sulfate... 


Cadmium oxalate 
CdC204.3H20 


Cadmium sulfide. 


Calcium carbon- 
ate (calcite) 
Calcium carbon- 
ate (calcite) 
Calcium fluoride 
Calcium fluoride 
Calcium iodate, 
Ca(IO3)2.6H20 
Calcium iodate, 
Ca(IO3)2.6H20 


ee 
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4x 1078 (15°) 
1.1X 10715 (18°) 
3:7X 10715 (25°) 


7X 10-9 (16°) 
8.1X10° (25°) 
1.6X 107 (18°) 
2.410740 (28°) 
1.6X 10-8 (9.5°) 
1.7X 10-8 (18°) 
1.73 X 10-8 (25.8°) 
8.4104 (10°) 


6.510710 (25°) 
1.62 10-7 (18°) 
1.21077 (18°) 
2.18 10-7 (18°) 
0.87% 10-19 (18°) 
1.08 10710 (25°) 
1.98 10-0 (50°) 
1.53 10-8 (18°) 


3.6X 1029 (18°) 
0.99 10-8 (15°) 


0.87 10-8 (25°) 
3.41071 (18°) 

3.95104 (26°) 
22.2 1078 (10°) 


64.4 10-8 (18°) 





Calcium oxalate, 
CaC201.H20 
Calcium oxalate, 
CaC20s.H20 
Calcium sulfate. . 
Calcium tartrate, 
CaCsH405.2H20 
Cobalt sulfide.... 
Cupric iodate.... 
Cupric oxalate... 
Cupric sulfide... . 
Cuprous bromides. 
Cuprous chloride. 
Cuprous iodide... 
Cuprous sulfide . . 
Cuprous thiocy- 
anate 
Ferric hydroxide . 
Ferrous hydrox- 
ide 
Ferrous oxalate . . 
Ferrous sulfide... 
Lead carbonate . . 
Lead chromate... 
Lead fluoride .... 
Lead fluoride .... 


\Lead fluoride .... 


Lead iodate...... 
Lead iodate...... 
Lead iodate...... 
Lead iodide...... 
Lead iodide...... 
Lead oxalate..... 
Lead sulfate..... 
Lead sulfide ..... 
Lithium carbonate 
Magnesium am- 








rmonium phos- 
phate 


1.781079 (18°) 
2.57X1079 (25°) 


6.11075 (10°) 
0.77X 10-8 (18°) 


3x 10-26 (18°) 


2. 

8.5X 10745 (18°) 
4.15 X 1078 (18-20°) 
1.02 10-8 (18-20° 
5.06 10-2 (18-20°) 
2x 10747 (16—18°) 
1.6X10 (18°) 

i 

1 


un 10-36 (18°) 


neg 


x 10714 (18°) 
10-7 (25°) 


xxX 
= 
oO 
— 
1/2) 
WS 


10-8 (18°) 
‘710-8 (26.6°) 
5.3X 10714 (9.2°) 
1.21078 (18°) 
2.61075 (25.8° 
7.471079 ee 
1.39X 10-8 (25° 
2.74101 (18°) 
1.06 10-8 (18°) 
3.4 1028 (18°) 
1.7X10°8 (25°) 
2.51078 (25°) 


wo Nb IN wae 
xxx 

x 

— 

Ss 

R 

o~ 

= 

on) 

fo} 





SOLUBILITY PRODUCT (Continued) 





pies eh BereDeity 

product at product at 

Substance temperature Substance temperature 
noted noted 








Magnesium car- |2.6 107-5 (12°) Silver chloride. . .|0.21 10-19 (4.7°) 
bonate Silver chloride. . ./0.37 X 10-19 (9.7°) 
Magnesium fluor-|7.1 X10-% (18°) Silver chloride. . ./1.56 X 10-10 (25°) 
ide Silver chloride. . .|13.2 x 10-19 (50°) 
Magnesium fluor-|6.4 X 10-9 (27°) Silver chloride. . .}21.5 X 10-1 (100°) 
ide Silver chromate. .|1.2 x 10-12 (14.8°) 
Magnesium hy- {1.210711 (18°) Silver chromate../9 X 10712 (25° 
droxide Silver cyanide 2.2 X 10712 (20°) 
Magnesium oxa- |8.57 X 107-4 (18°) [Ag*][Ag(CN) -2] 
late Silver dichromate}2 X 1077 (25°) 
Manganese hy- |/4 10714 (18°) Silver hydroxide.}1.52 «10-8 (20°) 
droxide Silver iodate.....|0.92 * 10-8 (9.4°) 
Manganese sul- |1.4 10715 (18°) Silver iodide.... ./0.32 X 10-16 (13°) 
Silver iodide... ..}1.5 X 10716 (25°) 


e 
Mercuric sulfide. 





4X 10-53 to 
2X10-4 (18°) 


Silver sulfide... .|1.6 X 10749 (18°) 


Silver thiocya-|0.49 X 10-12 (18°) 


Mercurous_ bro- /1.3 X 1072! (25°) nate 

mide Silver thiocya- |1.16 10712 (25°) 
Mercurous chlo- |2 10718 (25°) nate 

ride Strontium car- |1.6 10-9 (25°) 
Mercurous iodide]|1.2 * 10-28 (25°) bonate 


Nickel sulfide... 
Potassium acid 
tartrate [K*] 
(HC4H.06-] 
Silver bromate.. 
Silver bromate.. 
Silver bromide.. 
Silver bromide.. 
Silver carbonate. 


1.4X 10724 (18°) 
3.8 X 1074 (18°) 


13.97 X 10-5 (20°) 
-77X10-5 (25°) 
-1X 10718 (18°) 
-7X10718 (25°) 
15 


ON orc 


10712 (25°) 





etroneun fluor- |2.8X10~ (18°) 

ide 

Strontium oxalate|/5.61 10-8 (18°) 

Strontium sulfate|2.77 X 1077 (2.9°) 

Strontium sulfate|3.81 107-7 (17.4°) 

Zinc hydroxide. .|1.8 10-14 (18—20°) 

Zinc oxalate, 1.35 X 10-9 (18°) 
ZnC204.2H20 

Zinc sulfide...... 1.2 10-23 (18°) 





TABLE FOR TRANSFORMING EXPRESSION 
OF RESULTS OF WATER ANALYSIS 


Compiled by Dr. R. E. Brewer. 





(Based on Equivalents of CaCOs) 











iat i] 

Glax$| 28) 3 
SS OL Ss o 3) 
sels 7 a1 Ov 













p-p.m..............} 1 | 0.10] 1.0/0.001 | 0.0583) 0.07 | 0.07 | 0.10 | 0.056 
p13 Al ae See eee 1 0.10} 1.0/0.001 | 0.0583 | 0.07 | 0.07 3 0.056 
Diy LOODOOsaerreer 10 1.00} 10.0/0.010 | 0.583 0.70 | 0.70 : 0.560 
French degrees..... 10 1.00} 10.0/0.010 | 0.583 | 0.70] 0.70] 1. 0.560 
31 As ee eens. Rae 1000 {100.0 |1000.0}1.000 58.300 |70.00 |70.00 i ; 

Gre UsS- taler.. ce 17.1 1.71} 17.1 |0.0171] 1.000 | 1.2 1.2 1.71 | 0.958 
Gr. /Eng. gal....... 14.3 1.43} 14.3 |0.0143} 0.829 1.00 } 1.00 : : 

Clark degrees....... 14.3 1.43] 14.3 |0.0143) 0.829 1.00 | 1.00 | 1.43 | 0.80» 
German degrees....} 17.8 1.78] 17.8 |0.0178] 1.044 1.24 | 1.24 i 1.00 
—— ee ee ee ee eS ee eee | eee 


*Variously reported. 
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DISSOCIATION CONSTANTS OF BASES 






































Constant Constant 
Name Formula for Aaee for tee. 
first OH second OH : 
Acetamidew....2c000. 5% G:H;ON...| 3.1X10%| 25 
Acetaniliden. urasreei CsHsON...| 4.11074) 40 
a-Alanine cee ageceye eck C3H7OoN...| 5.11072) 25 
o-Aminobenzoic.. ..|C7H7O02N...| 1.410712) 25 
Ammonium Hydroxide..|NHi0H...| 1.8X10%| 25 
Analineie saan etortactle see CeH7N..... 4.6 X1079| 25 
Arsenious Oxide........ AssO3. .. 20: 1X104) 25 
Beryllium Hydroxide....|Be(OH)2...| ..........|...-- 5X10) 25 
Brucinet G... oe eee CogblngO No. 210 |) 25. 2.5X104) 25 
Butylamine (sec.).. -|CaH .| 4.4X104| 25 
Caffeine? i kcchces acc CE OwNs .| 4.110) 40 
@mechoninése a ue ss.- CisH2ONe .| 1.61077] 15 3.310710 15 
Cocaine pce pee CyHO.N . 4X1077| 25 
Diethylbenzylamine..... CuHuN...| 3.6X10%| 25 
Diethylamine......:... CsHuN....| 1.26X103| 25 
Diisoamylamine........ CioHosN...| 9.6104] 25 
Diisobutylamine. . CsHisN....| 4.8X104} 25 
Dimethylamine. . ..|CoH7N §.2X104) 25 
Dimethylbenzylamine. . .|CoHisN 1.05X10%| 25 
Dipropylamine........- CceHisN 1.02103} 25 
Ethylamine.-...:.4.-.- CoHiN..... 6A 25 
Ethylenediamine.......|C2HsNe 8.5X10%| 25 
Hy drazines.- jcsnaae ae NeHs.H2O0 3X106| 25 
Isoamylamine.......... CsHi3sN 5X104| 25 
Isobutylamine.......... CsHuN.. SlAOR Zo: 
Isopropylamine.........|CsHsN. Ded Oia \eezo. 
Lead Hydroxide........ Pb (OH). . Henge a Sa tae ee 3X10-8| 25 
Methylamine.......... CHsN =e SD LOe ie 25 
Methyldiethylamine. ... CrHisNe 5. 2. X10 ie 25 
a-Naphthylamine....... CioHsN....| 9.9X10") 25 
B-Naphthylamine....... CioHoN.... 210719 25 
o-Phenylenediamine..... CeHsNe....| 3.81072 25 
Phenylhydrazine........ CeHsNe....| 1.61079} 40 
Piperidines~ 0-2. --- CsHuN....| 1.610%] 25 
Propylamine (norm.)....|C3HsN 4.7X104| 25 
(Pyridinessec es cata se CsENeee oe 2361059) 25 
Quinine. eci..csi5 psa CooH2s102Ne2}] 2.21077) 15 3.310710} i5 
Quinoline--ekw.-n sa sase CoH7N . 1X10-9| 25 
Semicarbazide.......... CH;ONs 2.7X10] 40 
Silver Hydroxide....... Ac OEHs seer PASO 4 | _725 
Strychnine............. Callas: 1X1077| 15 6X10) 15 
Tetramethylenediamine .|CsHwNe. 5.1X104| 25 
‘Thiourea apt ae ct eiete) = CH4N2S 1.1X101)| 25 
m-TLoluidines = accer cis 5.5 X10) 25 
OlUIgING Er eee eaters 3.3 X10 25 
Wolkrelobin(es Saag c.oRded 2X10°| 25 
riethylamine.........- 4 
Triisobutylamine. . « {Cr 6 
Trimethylamine........ isl A 
Trimethylenediamine.. .|C3aHioNe ii) 
Ease Si a apie sitet ake '9Ha1 2 
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DISSOCIATION CONSTANTS OF ACIDS 





Constant 
for the 
second 

hydrogen 





Constant 
for the Temp. 
Acid Formula first OR 
hydrogen 

ACORG 4 Wadis a5? eres C2H.02 1.75<10-5| 25 
a-Alanine.......... C3H702N 9107-10} 25 
Arsenic teti7 5: tals ool HsAsO4 5X1073| 25 
Arsenious.......... HAsO:..... 6X10-10} 25 
Banbituricss «stasis. CsHs03N 1.05104). 25 
BENZOIC Nes trues ,s: cece: « 7H 6O2 6.3X10-5| 25 
BoriGter conto eter. sBOve eer 6.410710) 25 
Bromacetic......... C2H302Br 1.381073] 25 
a-Brompropionic....|CsHsO2Br 1.081073] 25 
B-Brompropionic....|C3sHsO2Br 9.8X10-5| 25 
iButyricser aanee.-<s C4H 302 1.481075} 25 
Carbonicie tases H2COs3..... 325 1057/18 
Chloracetic......... C2H302Cl 1.4X1073|} 25 
ea-Chlorpropionic....}CsHsO2Cl a7 <1 Ome ee 5 
8-Chlorpropionic....|CsHsO2Cl 8.591075} 25 
GUTIC Hs see ee armas CoHs07. 8.41074] 25 
Dichloracetic....... C2H202Cle 5X1072] 25 
PRIQEYN Cease svete assis CH202..... 1.76X1074} 25 
BUM ATIC. c).yelere sec CHO. 1X10-3) 25 
LEbjojouie (ee Ona op One CsH.O3N 23 1054) 625 
Hydrocyanic........ EIN ean fore 7.2X%10-19| 25 
Hydroquinone...... Cc6HsO2 1.110719] 18 
Hydrosulfuric....... IIS onandoo 9.1X107§| 18 
Hydrazoic..-...-..- HNs:. 1.9X1075} 25 
Hypochlorous....... HOC aa. cc 3.7X10°53| 17 
TOOIC te pear iiceccnceee jal (Oks Gone 1.9X1071) 25 
Isobutyric.......... C4HsO2 155<1055) 625 
Isovaleric.......... CsHi002 1.7 X 1055) 25 
IbEVO nO fae ae ap ato C3H6O3 1.38X10-4| 25 
WIE Be Sononc G0 C4H404 1.5X10°2] 25 
Vi sliGusstemeyete s/ereler C4sH6Os 4X10-4| 25 
(Malonicsssrrriercne C3H404 1.61 <1053| 25 
Mandelic........... CsH20s..... 4.29X10-4| 25 
a-Naphthoic.......|/C11HsO2 2X104| 25 
6-Naphthoic....... 11H 302 6.8X1075| 25 
INT COtINIG see -iie elelerele CceH;O2N 1.41075] 25 
ING ELOUS oe-)-yetel i cleleie NO pec. 2. 4X10-4| 18 
Oxaliceea. veleverisveiers H2C204 6.5X1072} 25 
fPerlodicne wis stele ete ERT OQ ote os 2.31072] 25 
Phenol eset etenetore CcHi Ow =. 1:3 10729] 25 
Phosphoric......... H3PO4 1.1X1072| 18 
Phosphorous........ ise Osa cree 7X1073| 25 
Phthalicersce > siccs CsHOu 1.26X1073) 25 
(PicOlMIE Psi eisievcieis.ete CcH;sO2N 3X107-§ 25 
Plcrichne ieee aero Cc6H307N;3 1.6X1071) 18 
Propioni¢.......... CsH6O2 1.4X1075| 25 
PYrOMmuciC:...-. 1... CsH.03 7.1X104| 25 
Pyrophosphoric.... . HyP:07....- 1.4X107| 18 
Pyrotartaric........ CsHsO4 8.71075} 25 
Salicylicnen. csaccec C7H6O3 1.061073} 25 
Selenious........... H2SeO3..... 81053} 25 
Saccinies ss meealee C4H6Os.. 6.61075} 25 
Sulfanilie:¢. 2.0... CcH703NS. 6.2X 1074 
Sulfuricwesoceeo ccc Mee SONG cwaollbn co coor oo oloBoooe 











10m 


4X 
6X 10-1 (3H) 


4.4107 
1.81075 
410-6 (3H) 


3X1075 


1.2X10°% 





6.1X10-5 
7.5X1078 
4.8X10-3(3H) 
2X1075 
3.1106 


1.1X107? 
10-7(3H) 
10-940) 


2.9 
3.6 





Temp. 
BOF 


25 
25 


25 


25 


25 
25 


18 
18 
20 
25 
18 


DISSOCIATION CONSTANTS OF ACIDS (Continued) 





ops : Coase 5 
; or the emp. or the Bes 
Acid Formula first °C. second °C. 











PROPERTIES OF THE AMINO ACIDS 


Compiled by M. 8. Dunn 
with the cooperation of Frank J. Ross and M. Palmer Stoddard 


Data are given in the following tables for the dl, d(+), d(—), (+), and 
1(—) forms of the amino acids which are considered to be constituents of 
native proteins. All of the naturally occurring forms of the amino acids 
have the “l’’ configuration around the alpha carbon atom. The symbols 
(+) and (—) refer to the direction of rotation in water at 25°C, The values 
quoted are those considered to be most reliable. 


Composition of the Amino Acids 


The molecular weights and percentage composition of the amino acids 
given in the following table were calculated from the 1939 International 
Atomic Weights. 




































Percentage Composition 
Pan Molec- 
Amino acid spice ular 
weight | Car- | Hydro-| Oxy- | Nitro- 
} bon gen gen gen 

Ml anING eee a6 oo sine C3H7O2N 89.095|40.440) 7.920 |35.917|15.723 
Arginine..... ...| CeH1sO2Na 174.205|41.365| 8.102 |18.369/32.164 
Aspartic acid....... C4sH7O4N 133.105|36.092) 5.302 |48.082|10.524 
Cystinelsssewrdss-s CceH1204Ne2S2 |240.29 |29.989] 5.034 |26.634)11.659 
Diiodotyrosine?..... CoHsO3NI2 433.01 |24.962) 2.095 |11.085|} 3.235 
Glutamic acid...... CsHs04N 147.131/40.814| 6.167 |43.499) 9.521 
Glycnes Hees. 7 C2HsO2N 75.068|31.998| 6.715 |42.628)18.660 
Histidine. << s.% 2. CsHs02Nz3 155.157|46.443] 5.848 |20.624/27.085 

Hydroxyglutamic 
bs G be eae ec CsHsO5N 163.131/36.811| 5.562 |49.040) 8.587 
Hydroxyproline....| CsHsO3N 131.131|45.794| 6.919 |36.605/10.682 
TIsoleucine.......... CeH1202N 131.173|54.935| 9.991 |24.395)10.679 
PieWeine. Sous nese 6 CceH1302N 131.173|54.935| 9.991 |24.395)10.679 
Tysiie eee tereeee: CeHis0O2Ne 146.189|/49.292| 9.654 |21.889|19.164 
Methionine*........ CsH1102NS 149.21 |40.245| 7.432 |21.446| 9.388 
Norleucine.........| CeH1z302N 131.173|54.935| 9.991 |24.395]10.679 
Phenylalanine...... CsHi1102N 165.187|65.435| 6.713 |19.372| 8.480 
Peon: Foc oon ce CsHsO2N 115.131|52.158|} 7.881 |27.794)12.167 
Series. octters C3H7O3N 105.095|34.283} 6.715 |45.673)13.329 
Threonine.......... C41H»03N 119.121/40.329| 7.617 |40.295)11.759 
WRYLORING!S naa <0 revs CisHuO4NIs |776.927|/23.188] 1.427 | 8.238) 1.803 
Tryptophane....... CuHi202N2 |204.223/64.689| 5.926 |15.669)13.718 
Tyrosine..........:| CsH1103N 181.187|59.657| 6.120 |26.492| 7.731 
Walitter te) t-tan pct CsH1102N 117.147|51.260| 9.466 |27.316|11.958 


3 a el EE a I le SEE A ee SE 
1 26.68 per cent sulfur, 258.622 per cent iodine. % 21.486 per cent sulfur. 
465.345 per cent iodine. 
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PROPERTIES OF AMINO ACIDS 
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IONIZATION CONSTANTS AND pH VALUES AT THE 
ISOELECTRIC POINTS OF THE AMINO ACIDS IN 
WATER AT 25°C (Continued) 
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fonization Constants of the Amino Acids in Aqueous 
Ethanol Solutions 























Volume | Tempera- Ref 

Amino acid pK pK2 pK3 | per cent ture Nc ° 

ethanol LC. @ 
Alapinieizs ong ths sca iets sore SiO 5e|| ed ONOZS lees LE 
AEINING as Gea iletoorers 3.34 9.40 | 14.1 1 
Aspartic acid......... 2.85 52206 LOnok 1 
Glutamic acid........ 3.16 5.63 | 10.75 2 
Gly cinécawrd. cme chilans- 2.66 BBs became’ 2 
2.96 STG al ramones 2 
3.46 ete Vanl |r 5 ec 1 
3.79 et lle aogioe 2 
Istidineset= kee oe 3.00 5.85 9.45 1 
Tsoleucinesesi)- sie asks 3.69 O8i we ote 1 
LV SUNGE clon cateuoel= |e oter eos 2.75 8.95 | 10.53 1 
3.56 8.95 | 10.49 1 
Prolinel eines, + Alea. S504. O55 oly rere 1 
WWalin @exteee sie teictclevarseei 3.60 Q21S il seers 1 
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Ionization Constants of the Amino Acids in Aqueous 
Formaldehyde Solutions 

















Mole per cent formaldehyde 
Amino acid 
0.99 | 3.95 5.60 10.0 17.9 

GI- Alanine. 2 ocuerens ei ayers Cheer 8.36 
EGF) =ATHMING: 3... ost cee eee 
1(+)-Aspartic acid.............. 

1(+)-Glutamic acid............. 

Gly cin@acta-s sires eaegaere ae 7.16 
i(—)-Histidine:....4.. sa see ce pce aeaele 
1(—)-Hydroxyproline............| .... 
R= Fienaines, 0.27). toe 8.44 
GI-Leueine 25 eins oa oe ee 8.44 
LCs ar RIGS on fo sce ee sees 
IGe)-Noneucime”.. 2 be ee 8.42 
di-Norleucine... 55204 conse 8.42 
i(—)-Phenylalanine............. eS 
dl-Phenylalanine................ 8.09 
i —)-Profime 207. .0 02240. REE Oe 
di-Serme)ois.c sie... 50 + os RRR 6.66 
L(—) -“Trytophane. . kde ee aS 
U(S) a Eyrosine sans arene 

dipValine Sooke a0. 20S eee 8.52 

















(2) Dunn and Weiner (1), pK2 at 22°. 

®) Dunn and Loshakoff (2), pK2 at 22°. 

©) Levy (3) pK2 at 30° for arginine and pKz3 at 30° for histidine and lysine. 

@) Levy and Silberman (4), pK2 at 30°, pK3 at 30° for histidine and lysine. 

©) Harris (5), pK2 at 25° for aspartic acid, glutamic acid, phenylalanine 
and tyrosine. 

® Harris (5), pK; at 30° for aspartic acid, glutamic acid, and tyrosine. 
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Specific Rotations of the Amino Acids Using Sodium 
Light (5893 A) 


Abbreviations 


c—grams of solute per 100 ml. of solution. 
d—density of the solution. 
p—grams of solute per 100 grams of solution. 
l—length of the tube in decimeters. 
a—observed rotation in angular degrees. 
[«]—specific rotation in angular degrees calculated from 
gee a X 100 
“> eX! pxdXl 
length of the incident light in Angstroms. 
A—prepared from a protein or other naturally occurring material. 
B—prepared by resolution of the inactive synthetic form. 
C—prepared by resolution of the inactive racemized form. 
D—prepared from the inactive synthetic form by a biological method. 
#—>prepared from the inactive racemized form by a biological method. 
?—source not given. 








where ¢ is temperature in °C and A is wave 





























































Moles | 
acid or 
2 c Solvent d Dp Borer 1 Eat a [oe] vl 
3 amino 
n acid 
U(+-)-Alanine 
A} 5.790 }0.97N HCl 1.083 |5.605 | 1.5 |2 15 |41.70] 414.7] 1 
A }10.3 Water 1.03 |1.00 0 2 22 +0.55 +2.7 2 
sid 78k oN NaOH ss Si. 2e- alee. ue. 15 2 20 ES S85 sce +3.0 3 
d(—)-Alanine 
B| 1.344 \6 N HCl lige). [agelt esd | 39.4 \2 1 30.4 |—0.392| —14.6| 4 
i(+)-Arginine 
Aull G53" |G500N) EC] inn... cle 63 4.001] 23.4 |+1.777| +26.9 5 
A| 3.48 |Water | OAs uleikyion. Or) oe eh2Or slog 412.5 |) 6 
A} 0.8% (0.50 N NaOH |......1.3.... 10 2 At) FS Pe ae eae +11.8 é 
1(+)-Aspartic acid 
Ap 2 :002')6.0 NHCL + |oo..8..). 25.9. 39 4.001] 24.0 |+1.972| +24.6 ‘f 
Ak 1.8300\Water [ta [ole 0 TShilerens A ales 
TANS 15 38300|3 NeNSOHG ailceeeelt nae 30 3 bt Seal Be ocens cl We'd 3 
d(—)-Aspartic acid 
C.| 4.289 10.97 NHC] [1.082 [4.156 | 3 1 [20 [-1.09| —25.5] 8 
(—)-Cystine 
A| 0.9974|1.02 N HCl }1.0181)0.9797} 24.6 |2 | 24.85)—4.277|-214.40) 9 
A|'0.400 |0.20 N NaOH |......|...... 12 2 PO3b ena a —70.0 3 
d(+)-Cystine 
Chere, 1N HC ee 1 politin2da-je bo 20) 122... +293 10 
1l(—)-Diiodotyrosine 
A) 5.08 }11NHCl_ 1.05 484 | 94/1 ) 20 J40.15) +289) 11 
A| 4.41 |13.4 N NHsOH/0.9779|4.51 132 1 20 +0.10 Ss earxh| lb 
1(++)-Glutamie acid 
Alla LOO2 G0 Ne TECL IE Woes ye leet a 87 4.001) 22.4 }+1.25 | +81.2 12 
Al t.47t [Water |... wa Aree Ome tS Oe sca 411.5 | 3 
AMT ASL GL-N INSOH—f (fe F..|. 8.5: 10. (2 | 184 | Rae +10.96 3 
d(—)-Glutamic acid 
C | 5.425 10.87 N HCi = |1.0233]5.3011'] 1 j1° 20. |—1.63 | —80.05} 8 
l(—)-Histidine 
Aa. 480 16:0 NCL —f (R27. Bh. .. 63 4.001] 22.7 |+0.766 
A| 1.128 |Water 1.0012/1.127 4 | 25.00|—1.714 
A | 0.775 |0.50.N NaOH |......]...... 2 4) 20 tenis 

















Specific Rotations of the Amino Acids Using Sodium 
Light (5893 A) (Continued) 


Source 
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Solvent d D [a] ee 
d(+-)-Histidine 
DON CCL Reece (eer 4 i 20 reat —10.2} 14 
Water sel ne | oo | 0 (2 23 +2.11 | +39.8 14 
l(+)-Hydroxyglutamic acid 
6.0.0 Clie? ieee ee ee | 73 ~=(2.0 |. 20 |-+0.47 | --17.6 | 15 
Water arn a: es Pee 0 |2.0 120 |+0.10 | +1.2'| 15 
l(—)-Hydroxyproline (a) 
ALSO ic El Clan [ger eteten |terevcle 10 |2 20 Selatan —47.3 6 
Water 4. tnetenls ame 0 |4.001| 22.5 |= 000 15.2 es 
O50INENaOH eerie eee 10 2 200 a) sex wok —70.6 6 
d(++)-Hydroxyproline (a) 
\Water 1203 9 [42comelleee Ole ||L 21. |+3.37 | +75.2 | 16 
(—)-Hydroxyproline (6) 
|Water 1201412275810 ea Om alt 18 |[—1.52 | —58.11 16 
(+)-Hydroxyproline (b) 
Water 1.018 |2.998 | 0O {1 17. {41.48 | +58.5 | 16 
1(++)-Isoleucine 
6.1 N HCL 1.098 |4.64 U5), so(fil 20 |+2.07 | +40.61| 17 
Water 1.008 |3.08 0 {2 20 |+0.70 | +11.29) 17 
0.33 N NaOH [1.017 |3.28 1.3 |2 20 =|+0.74 | +11.09| 18 
d(—)-Isoleucine 
6.1 N HCL lieee 4.18 inp ane | 20 |j—1.85 ) —40.86] 17 
Water 1.006 |3.10 2 20 |—0.66 | —10.55} 17 
d(—)-allo-Isoleucine 
6.0 N HCl 1.094 |4.70 15.0 |2 20 |—3.80 | —36.95] 19 
Water | SIO oo BETS On 20 |—0.285| —14.2 | 20 
1(++)-allo-Isoleucine 
BiO NCL |iveeeetic seine 20 «(| 20 |+1.50 | +38.1) 20 
Water | ABE ee | a ee oe Oe 20 |+0.28 | +14.0 | 20 
1(—)-Leucine 
(GxOuyMsteb leaspadieocenc 88 14.001] 25.9 |+1.212; +15.1 i 
Waterers 5 eo emits asteecr 0 4.001) 24.7 |—0.863) —10.8 | 5 
3, OOLV NSO: |Senese||a-- mee 30. {2 207 gee +7.6 3 
d(+-)-Leucine 
6.0 N HCl 1.1 |3.664 a 2 20 |+1.26) —15.6| 21 
Water | HiNeids.< 2.08 2 20 |+0 43 | +10.34| 38 
Ne 
6.00 HOW) Sovcns| ae 43 4 22.9 |+1.652) +25.9 5 
Water omen | PBs 0 Fi 20 |+1.90 | +14.6 | 22 
d(— aan 
]OR2 TEN, EXCL [etree (et eae | \2 } 20 |—0.939] —23.48] 23 
(—)- Moth 
\Water | eke [eheee | (2) 25)) |= 0613" |)" =8 210) e248 
d(+)- tion 
O220018N HICH Nee eae. —21.18|] 24 
Waters) SN el ee oe j +8.12) 24 
O°6.Ni NaHCOs| 5 ioe —7.47 











Specific Rotations of the Amino Acids Using Sodium 
Light (5893 A) (Continued) 
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Moles 
nad or 7 Re 
ase Pe; emp. ef, 
4 c Solvent d D mole l °C), a [a] Nol 
§ amino 
3 acid 
mM 
U(+)-Norleucine 
B| 4.25 |6 0N HCl 1.10 |3.86 18 2 20 +1.81 | +21.3 25 
Buowzom \Water 9-0 fxd... On753 00 ON enl2 20 |+0.095| +6.26] 26 
d(—)-Norleucine 
B| 4.69 |6.0NHCl 1.10 |4.26 | 16 |2 20 |—2.10 | —22.4| 25 
BN OSS GU |\Waber a aemee uliel.+)1-:- 0.959 0 2 20 —0.087| —4.49 26 
1(—)-Phenylalanine 
B\ 1.936 |Water 1.0040|1.928 0 2 ] 20 |—1.36 | —35.14| 27 
d(++)-Phenylalanine 
B| 3.814 |5.4 N HCl 1.0895)3.501 )} 28 2 20 foie +7.07| 28 
B| 2.043 | Water 1.0045|2.034 ORE 2: 20 [41.43 | +35.0 | 27 
1(—)-Proline 
PAMOES 751 10E50.N) HCl ann Meee llaehe oe 10 |2 OH AN pe aes —52.6| 6 
A COOL Water. 3 eb |e aa) siren | 0 4.001) 23.4 -sa08 —85.0 7 
B| 2.42 |0.6NKOH [1.031 |2.35 samt 20 |—2.25 | —93.0 | 29 
d(+-)-Proline 
B\| 3.90 |Water [ROL Se 865a1 a0 tt 120 |+38.18 | +81.5 | 29 
u(—)-Serine 
B) 9.344 1 N HCl 1.04658 .929 Ly ait 25 |+1.35 | +14.45) 30 
B\10.414 |Water 1.0414|9.997 0 2 20 —1.42 —6.83| 30 
d(-++)-Serine 
B| 9.359 |1. N HCl 1.0465|8.943 il ye 25 |—1.34 | —14.32] 30 
B| 10.412 |Water 1.0414|9.998 0 (2 20 |+1.43 | +6.87] 30 
d(—)-Threonine 
Bie alae Water Lesevocerers {1.092 0 (2 | 26 |—0.625| —28.3 | 31 
ee 
Bed who Water (ee 1.331 2 | 26 140.780] +28.4 | 31 
(- Me TNeGAe 
Bee eats | Water kanes |1.634 0 (2 | 26 |—0.302;} —9.1] 31 
(+)-allo-Threonine 
Bile sokect Water Sees 1.643 0 (2 | 26 |+0.320;} +9.61 31 
1(?)-Thyroxine 
AAS eae 0.13, N NaOBnl eee 3 BoE. ela —0.147| —4.4 | 32 
in 70% EtOH 
by weight 
1(—)-Tryptophane 
CANT 1 O2sa OL OO) WOHICES Si eavereter-||/=reiarer-te 10 |2 DOr. 42.4 6 
A 120045 |Waters” . slleacenilae- see 0 |4.001| 22.7 |—1.266] —31.5 | 7 
A| 2.426 10.5 N NaOH = {1.0243|2.368 4.2 |1 20° |+0.15 | +6.17| 33 
d(+)-Tryptophane 
C | 0.5024|Water eerie cee eOe 2 | 25 |+0.326| +32.45| 34 
l(—)-Tyrosine 
4.40 |6.3 N HCl 1.116 |3.94 | 28 =«|2 20 |—0.76| —8.64] 35 
cA O.906n1S- OLN Na OED {Pr rerisrei| lett 60 «(|3 18° 7 \Pefomee —13.2 3 
d(+)-Tyrosine 
B{| 5.1484|6.3 N HCl |1.1175|4.6071| 24 \2 20 |+0.89 | +8.64| 
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Specific Rotations of the Amino Acids Using Sodium 


Light (5893 A) (Continued) 





Source 


les]eo] 


ODOM Ory 00 to rs 
































Moles 
acid or 
c Solvent d D ee pa l aa P+} og [a] he 
amino 
acid 
1(+)-Valine 
3.4 6.0 N HCl I Gael 3.05 20 2 20 +1.93 | +28.8 26 
3.58 |Water 1.007 |3.56 0 2 20 +0.46 +6.42| 36 
d(—)-Valine 
3.2 6.0 N HCl i yal 2.91 21 2 20 —1.86 | —29.04| 36 
6.24 | Water 1,00 |6.24 0 1 20 —0.37 —6.06| 37 
References 


. Clough G. W., J. Chem. Soc., 113, 526 (1918). 


Fischer, E., and Raske, K., Ber, 40, 3717 (1907). 

Lutz, O., and Jirgensons, B., Ber., 63, 448 (1930). 

Dunn, M. S., Butler, A. W., and Naiditch, M. J., unpublished data. 
Dunn, M. S., and Courtney, G., unpublished data. 

Lutz, O., and Jirgensons, B., Ber., 64, 1221 (1931). 

Dunn, M. 8., and Stoddard, M. P., unpublished data. 

Fischer, E., Ber., $2, 2451 (1899). 


: Toennies, G., and Lavine, T. F., J. Biol. Chem., 89, 153 (1930). 


Loring, H. S., and du Vigneaud, V., J. Biol. Chem., 107, 267 (1934). 


. Abderhalden, E., and Guggenheim, M., Ber., 41, 1237 (1908). 

. Dunn, M. S., and Sexton, E. L., unpublished data. 

. Dunn, M. S., and Frieden, E. H., unpublished data. 

. Cox, G. J., and Berg, C. P., J. Biol. Chem., 107, 497 (1934). 

. Dakin, H. D., Biochem. J., 13, 398 (1919). 

. Leuchs, H., and Bormann, K., Ber., 52, 2086 (1919). 

. Locquin, R., Bull. Soc. Chim., (4), 1, 601 (1907). 

. Ehrlich, F., Ber., 37, 1809 (1904). 

. Ehrlich, F., Ber., 40, 2538 (1907). 

. Abderhalden, E., and Zeisset, W., Z. physiol. Chem., 196, 121 (1931). 
. Fischer, E., and Warburg, O., Ber., 38, 3997 (1905). 

. Vickery, H. B., private communication, April, 1940. 

. Berg, C. P., J. Biol. Chem., 115, 9 (1936); private communication, June, 


1940. 


. Windus, W., and Marvel, C. 8., J. Am. Chem. Soc., 53, 3490 (1931). 
. Fischer, E., and Hagenbach, R., Ber., 34, 3764 (1901). 
. Abderhalden, E., Froehlich, C., and Fuchs, D., Z. physiol. Chem., 86, 


454 (1913). 


. Fischer, E., and Schoeller, W., Ann., 357, 1 (1907). 

. Fischer, E., and Mouneyrat, A., Ber., 38, 2383 (1900). 

. Fischer, E., and Zemplén, G., Ber., 42, 2989 (1909). 

. Fischer, E., and Jacobs, W. A., Ber., 39, 2942 (1906). 

. West, H. D., and Carter, H. E., J. Biol. Chem., 119, 109 (1937); private 
40 


communication from H. E. Carter, July, 1940. 


. Foster, G. L., Palmer, W. W., and Leland, J. P., J. Biol. Chem., 115, 467 


(1936). 


. Abderhalden, E., and Baumann, L., Z. physiol. Chem., 55, 412 (1908). 
. Berg, C. P., J. Biol. Chem., 100, 79 (1933); private communication, 


July, 1940. 


. Fischer, E., Ber., 32, 3638 (1899). 

. Fischer, E., Ber., 39, 2320 (1906). 

. Ehrlich, F., and Wendel, A., Biochem. Z., 8, 399 (1908). 
. Ehrlich, F., Biochem. Z., 1, 8 (1906). 


1460 


Solubilities of the Amino Acids in Grams per 100 Grams 
of Water 





Temperature, °C. 


. : Ref, 
Amino acid No. 


got) Fesyoiansoma | 175° e008 















Gl-Alanine’ s..cdneteneseitoe oes 12.11 |16.72 |23.09 |31.89 |44.04 it 
Eee yeAlaminery a. svsyacisiere: onl 12.73 |16.65. |21.79 |28.51 |37.30 i 
dil-Aspartic acid..,..........| 0.262] 0.778 | 2.000 | 4.456] 8.594) 1 
1(+-)-Aspartic acid.......... 0.209] 0.500 | 1.199 | 2.875] 6.893] 1 
1(—)-Cystinet X 102........ 0.502] 1.096 | 2.394 | 5.229)11.42 2 
dl-Diiodotyrosine X 10...... ORTAO NO ES4 OM MOA GUS! rel rete atel| = .2 oe 3 
1(—)-Diiedotyrosine X 10....| 0.204) 0.617 | 1.862 | 5.62 |17.00 1 
di-Glutamie acid............ 0.855} 2.054 | 4.934 |11.86 |23.49 1 
1(+)-Glutamic acid......... 0.341) 0.864 | 2.186 | 5.532/14.00 1 
(Cle omnes peo clade ccd soo momen 14.18 |24.99 |39.10 |54.39 |67.17 1 
UC) =Histidines meters eer. bs aie teeta ASION NRO Ae. eee 4 
1(—)-Hydroxyproline (a)...../28.86 |36.11 |45.18 /|51.67%*)...... 5 
Gi-lsoleucine, bh... assis par. te 1.826 ¢: 229 | 3.034 | 4.607) 7.802) 1 
1(+-)-Isoleucine........:.... 3.791) 4.117 | 4.818 | 6.076} 8.255) 2 
GIl-TCUCINGH te as dosts aiths oraie 0.797) 0.991 | 1.406 | 2.276) 4.206) 1 
L(=)=heucinese: «3653 .a a es 2.270) 2.426}+] 2.8871) 3.823) 5.638) 1 
dl-Methionine.... Pret ISVS SasSis | SL070) | LOSS2 e760 2 
dl-Norleucine,........-- ..| 0.843) 1/149 | 13727 | °2:861) 5.229) 1 
dl-Phenylalanine..... ae eee 0.997} 1.411 | 2.187 | 3.708] 6.886; 1 
1(—)-Phenylalanine......... 1.983] 2.965 | 4.431 | 6.624) 9.900} 2 
(—)-Proline X 1074........- 1RTE® | MaGPBY PAD A Nels Son ae 3 
GIESOLIMNG tector vere teense 2.204) 5.023 /10.384 |19.21 132.24 2 
l(—)-Tryptophane.......... 0.823} 1.1386 | 1.706 | 2.795) 4.987) 2 
di-tynosiness< 10.).... a. + = ORTAT POSS 51 ROnSSO) ll tactoeersierters 3 
1(—)-Tyrosine X 10......... 0.196} 0.453 | 1.052 | 2.488) 5.650) 1 
d(+)-Tyrosine X 10......... OLL9GH OF453) aelMO52. | ate Sic. eek 3 
Gl=Viallmenirten a trcta tian tmp 5.98 | 7.09 Ori 112761 118.81 1 
HGS) =iVallin es aratatie yeuslenels tees 8.34 | 8.85 9.62 |10/24%)...... 6 




















od Set eee ee ee ee ee ee 

* Value at 65°. 

+ Dunn and Stoddard (7) report 2.19 g. at 25° for 1(—)-leucine rendered. 
methionine-free by repeated recrystallization from 6 N HCl. Hlynka (8) 
found 2.20 g. at 25° and 2.66 g. at 50° for /(—)-leucine rendered methionine- 
free [by S. W. Fox (9)] by fractional crystallization of the formyl derivative 
and identical values for d(+)-leucine obtained by resolution of the dl-form, 

t The following values were found by Loring and du Vigneaud (10): 
dl-cystine (0.0049g), d (+)-cystine (0.0108 g), and meso-cystine (0.0056 g) 
at 25°, 
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Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Ethanol Mixtures 
Ey a ee 





















































Grams ‘1 = Grams 
Per cent amino aci er cent amino acid 
ethanol eee per 100 soe ethanol Ns per 100 Ret 
by volume grams * |lby volume grams 2 
solvent solvent 
dl-Alanine Glycine 
24.93 0.00 3.84 1 24.93 0.02 3.95 it 
50.10 0.00 16) 1 50.10 0.02 1.03 1 
74.50 0.00 0.305 if 74.50 0.02 0.200 1 
95.14 0.00 0.0167 if 95.09 0.01 0.0080 i 
10 25 12.25 2 10 733 eS 2 
24.93 24.97 7.09 1 24.93 24.97 8.72 1 
50.10 24.97 2.52 a 50.10 24.97 2.47 x 
74.20 24.97 0.573 1 74.20 24.97 0.448 1 
95.14 25.09 0.0329 1 95.14 25.09 0.0172 1 
25.28 45.16 10.6 1 24.93 44.98 15.0 i 
50.10 44.96 4.25 1 50.10 44.98 4.62 1 
74.20 44.98 0.949 1 74.20 44.97 0.756 1 
95.14 45.19 0.0545 1 95.14 45.19 0.0294 1 
24.93 64.96 15.9 1 24.93 65.11 24.5 il 
50.10 64.94 6.68 i 50.10 65.10 8.03 1 
74.20 64.94 1.48 1 74.20 65.07 1.23 1 
95.09 65.15 0.0851 1 95.14 65.00 0.0488 1 
dl-Aspartic acid Tee) alecleucine 
24.93 0.03 0.0703 1 
50.10 0.03 0.0267 1 80 | 33 0.46 | 4 
74.20 0.02 0.0111 1 80 78-80 L.d6 4 
24.55 25 aS paeess 
50.25 25 : 2 -allo-Is i 
74.98 OB M4 0.317 1 1(+)-allo-Isoleucine 
95.14 25 0.0 
24.74 | 45.25 | 0.680 1 80 0.81 4 
50.18 | 45.25 | 0.255 1 80 | 78 78-80 1.97 | 4 
74.28 45.27 0.0608 il 
95.14 | 45.21 0.0042 il dl-Leucine 
pe Be | 
50.10 4 5 
7A 2OMN65 077 \en0, 132) Mee Miteg? 1 *| | One lesen 
95.14 65.00 0.0129 af 74.50 0.00 0.0693 1 
, 95.14 0.00 0.0116 1 
1(+)-Aspartic acid 10 25 0.771 2 
24.93 24.97 0.493 1 
20 25 0.204 3 50.10 | 24.97 0.318 1 
50 25 0.0633 | 3 74.20 | 24.97 0.175 1 
70 25 0.0224 | 3 95.14 | 25.09 0.0258 | 1 
90 25 0.0034 1 3 24.93 | 45.24 0.853 1 
z “ 50.10 45.24 0.633 1 
1(+)-Glutamie acid 74.50 | 45.18 0.323 1 
14 45.18 : 
24.74 0.01 0.0855 il Se Boros eae : 
50.18 0.01 0.0371 1 50.10 65.20 1.16 il 
74.28 0.03 0.0163 Ab 74.20 65.15 0.584 1 
24.56 | 25.05 0.292 1 95.09 | 65.07 0.0844 | 1 
50.25 25.08 0.131 1 
74.35 25.07 0.0370 1 1 7 ji 
95.14 | 25.04 | 0.0044] 1 (—)-Leucine 
24.55 45.01 0.811 1 
50.18 45.27 0.378 1 20 25 lioe 2 
74.35 44.93 0.0885 1 60 25 0.641 2 
95.14 45.20 0.0127 1 90 { 25 0.123 2 
Se 
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Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Ethanol Mixtures (Continued) 















































. Grams ' * Grams 
er cent amino aci er cent amino acid 
ethanol Ta per 100 Age ethanol come: per 100 Ref. 
by volume grams * Iby volume grams ie 
solvent solvent 
dl-Norleucine dl-allo-Threonine 
24.93 0.00 0.275 1 95 [25 | OnOStes |G 
50.10 0.00 0.147 1 P 
74.50 | 0 00 0.0995 | 1 U(—)-Tyrosine 
1 .0192 1 
oA 03 of 69 0.628 1 oe bea | USD Me 
50.10 BA oe peae “ dl-Tyrosine 
35 ia | 25°09 Oosi7 | 1 95.09 | 0.00 0.0031 | 8 
50.10 44.96 0.918 1 50.99 24.75 0.0226 8 
74.20 44.96 0.518 1 74.63 24.75 0.0117 8 
95.14 45.18 0.0759 1 95.09 25.24 0.0032 8 
24.93 65.17 2.02 1 25.28 45.15 0.0630 8 
50.10 65.17, 1.76 il 50.99 45.16 0.0513 8 
95.09 65.06 0.0067 8 
1(—)-Proline dl-Valine 
100 coe ee, ea 24.93 | 0.02 2.10 1 
dl-Seri 50.10 0.02 0.769 1 
ia $5.14 | 0:01 | 0.0277 | 1 
24.93 | 0.00] 0.1530] 1 -02 I 
50.10 | 0.00] 0.146 | 1 10 25 5.50 2 
74.50 | 0.00] 0.0304 | 1 25.28 | 24.85 | 3.30 1 
95.14 | 0.00] 0.0008 | 1 50.99. | 24.85 1.53 L 
94.93 25.14 il Jey Al 74.35 24.93 0.570 in 
50.10 25.14 0.461 Hf 95.14 25.04 0.0569 iL 
74.50 | 25.10] 0.0840 | 1 24.55 | 44.91 5.10 1 
95.14 | 25.09 | 0.0028} 1 50.25 | 44.92 | 2.74 L 
24.93 | 45.15 | 3.14 1 74.35 | 44.92 | 0.999 | 1 
50.10 45.04 0.985 1 95.14 45.21 0.0979 1 
74.20 | 45.04 | 0.185 | 1 24.55 | 65.07 | 7.44 t 
95.14 | 45.18 0.0058 | 1 50.10 | 64.94 4.49 I 
24.93 | 65.26] 5.99 1 74.20 | 64.34 1.62 i 
50.10 65.25 1.88 1 95.09 65.15 0.167 1 
74.50 | 65.24 | 0.318 | 1 Vali 
95.14 | 65.01 0.0152 | 1 UTE See 
20 25 liq dlil 2 
dl-Threonine 40 25 2.93 2 
60 25 1.61 2 
95 | 25 | OO7* GIL 16 80 25 0.52 2 
* Grams per 100 ml. of solution. 
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SOC come bor 


Solubilities of the Amino Acids in Grams per 100 Grams 


of Organic Solvent 























Grams Grams 
amino amino 
Temp. | Ref. : Temp. | Ref. 
Solvent acid per } Solvent acid per 3 
100 grams Cc No. 100 grams Cc No. 
solvent solvent 
dl-Alanine 1(+)-allo-Isoleucine 
Ethanol 0.0087 25 | 1  |Ethanol 0.13 20 | 5 
1(+)-Aspartie acid Ethanol 0.19 78-80 (3 
Ethanol | 0.000196] 25 | 2 1(—)-Leucine 
1(+)-Glutamic acid Ethanol 0.0217 25 hl 
Ethanol 0.000347) 25 | 2 dl-Norleucine 
Ethanol 0.0056 44.93 3  ||Acetone 0.00132 | 25 4 
Glycine Butanol 0.00545 | 25 4 
Acetone 0.000291| 25 4 |Ethanol 0.0173 25 1 
Butanol 0.000892) 25 4 |\Formamide| 0.201 25 4 
Ethanol 0.0037 25 1 |/Methanol | 0.142 25 4 
Formamide | 0.558 25. 4 1(— )-Proline 
Methanol 0.0407 25 4 |Ethanol | 1.5 19 nee 
1(+)-Isoleucine dl-Valine 
Ethanol 0.09 20 5 |/Ethanol 0.0136 0.03 3 
Ethanol OnIS 78-80 5 |Ethanol 0.019 25 1 
References 
1. Cohn, E. J., McMeekin, T. L., Edsall, J. T., and Weare, J. H., J. Am. 
Chem. Soc., 56, 2270 (1934). 
2. McMeekin, T. L., Cohn, E. J., and Weare, J. H., J. Am. Chem. Soc., 57, 
626 (1935). 
3. Dunn, M.S§., and Ross, F. J., J. Biol. Chem., 125, 309 (1938). 
4, See ee L., Cohn, E. J., and Weare, J. H., J. Am. Chem. Soc., 58, 
2173 (1 
5. Abderhalden, E., and Zeisset, W., Z. physiol. Chem., 196, 121 (1931). 
6. Kapfhammer, J., and Eck, R., Z. physiol. Chem., 170, 294 (1927). 


Densities of Crystalline Amino Acids 








Amino acid ee Ret. Amino acid ee ce 
GlR=Alaminenet ky. mies bare keke eke 1.424 1 dl-Leucine...... 1.191 1 
d(+)-Alanine.............. 1.401 2 |\l(—)-Leucine...| 1.165 1 
di-B-Adamines ne wane epee 1.404 1 dl-Methionine..| 1.340 5 
dl-a-Amino-n-butyric acid..| 1.231 1 dl-Norleucine...| 1.169 5 
a-Aminoisobutyric acid....| 1.278 1 1.174 1 
1(+)-Arginine............. ILAgl 3 dl-Serine....... 1.537 5 
1(+)-Aspartic acid......... 1.66 3 1(—)-Tyrosine..| 1.456 1 
dl-Glutamic acid........... 1.460 4. |\di-Valine.... «2 1.316 1 
1(-+-)-Glutamie acid........ 1.538 4 1(+)-Valine....] 1.230 1 
Glycine. faje siete. pcre cystine 1.601 3 

1.607 1 




















* The density of glycine at 50° is 1.5753 according to Houck (6) who con- 


cluded that the figure 1.1607, reported by Curtius (7) and reproduced in 
chemical handbooks, is a typographical error. 
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ELECTROMOTIVE FORCE SERIES OF ELEMENTS 


Compiled by Giles B. Cooke 
Standard Electrode Potentials at 25°C 





Element | Ion Electrode reaction piece 
Li Li* Li Sie +e +2.9595 
Rb Rbt Rbi > = Rbt +e 2.9259 
K ia K — i + e 2.9241 
*Sr Sr++ 48r = 4Srtt +e 2.92 
*Ba Bye 3Ba = +Batt + e 2.90 
*Ca Catt 30a = 4Catt +e 2.87 
Na Nat Na = Nat +e 2.7146 
*Me Mett 3Mg = iMegt+ +e 2.40 
*Al Alttt 4A] = FA]*tT + e 1.70 
*Be Bett 7Be = 4Bet+ + e 1.69 
*U Uttt+ 4U = 4Utttt + e 1.40 
*Mn Mntt+ 4Mn = 4Mn*++ +e 1.10 
*Te Te~ 3Te" = $Te +e 0.827 
Zn Zntt+ Zn = 4Znt+ + oe 0.7618 
Cr Crt+ 4Cr = $Crtt+ +e 0.557 
*8 Sn 4S- = 2S +e 0.51 
*Ga Gattt Ga = 7Gattt +e 0.50 
Fe Fett gHe = +Fet* + e 0.441 
*Cd Catt 3Cd = 4Cdt* +e 0.401 
*In Int 4In = $Imttt + e 0.336 
*T] SRG Tl = Nbr +e 0.330 
Co Cott 4Co = 4Cott + e 0.278 
Ni Nit* aNi = 4Ni*+ +e 0.231 
Sn Sni+ 45n = 4Sntt +e 0.136 
Pb Phtt Zeb) = 4Pbtt + e 0.122 
*Fe Fett+ 4Fe = 4Fettt+ +e 0.045 
He Ht He = Ht + e 0.0000 
*Sb Sbtt+ 39b = $Sbttt +e —0.10 
*Bi Bitt++ zBi = 4Bitt+ +e —0.226 
*AS Asttt gAs = 4Asttt +e —0.30 
Cu Cut 4Cu = +Cut+ +e —0.344 
+ OH- OH- = 702+ 4H20 + e —0.397 
Po (18°C) Bows 7P0 = 4Pottt* +e —0.40 
Cu ut Cu = Cut +e —0.470 
Ty af Li = $I + © —0.5345 
mite ie aenes 4Te = 42Tet*++ Fame —0.558 
Ag Agt Ap BA +e —0.7978 
Hg Hgtt 2Hg = Hgett + 2e —0.7986 
*Pb Phttt+ Pb = 4Pbtt+t++ +e —0.80 
*Pd Pd++ $Pd = 2Pdtt +e —0.820 
*Pt Pt PG) = 4 Pian +e —0.863 
Bre Br- Br- = 3Bre +e —1.0648 
Cle Cl- Cl- = +Ch + e —1.3583 
*Au Aut?+ Au = PAurtt +e —1.360 
*Au Aut 1 ap wAra gt +e —1.50 
+P, nS er =a b> +e —1.90 


* These values are doubtful but they indicate the relative activity of the 
elements and are therefore included. 
1. Action of Metals on Salts. 
below it in the series thus: 
Mg + FeSO: — MgSO, + Fe 
Zn + CuSO1 > ZnSO4 + Cu 
Sn + 2AgNO3 —> Sn(NOs)2 + 2Ag 
Cu + Hg(NOs3)2 > Cu(NOs)2 + Hg 
This is the fundamental principle of the Daniell Cell. The voltage of such 
a cell depends upon the difference between the electrode potentials of the 
metals employed. Thus the Zn-Cu couple gives a greater ).M.F, than the 
Zn-Pb couple or the Fe-Cu couple. 
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Any metal will replace any other metal 


ELECTROMOTIVE FORCE SERIES OF ELEMENTS 
(Continued) 


2. Action of Metals on Acids.—Metals above He react with HCl and 
dilute H2SOu, replacing the He 
Zn + dil. H2SO4 — ZnSO. + He 
Sn + 2HCl — SnCk + He 
Cu + dil. H2SO4 — no reaction 
Metals above Pt react with HNO: and hot conc. H2SO4 
2Ag + 2 conc. H2S041 > Ag2SO4 + SO2 + 2H20 
3Zn + 8 conc. HNO: > 3Zn(NOs)2 + 2NO + 4H20 
3Cu + 8 dil. HNOzs -— 3Cu(NOs)2 + 2NO + 4020 d 
A aoe acid first oxidizes the metal and the reaction may be explained as 
ollows: 


Some of the acid takes on water and ionizes thus: fees 


2HNO; + 4H20 — 100H- + 2N ++ 

Nitrogen gains 3 electrons and copper loses 2 electrons: 

2(Nt#* + 3e) + 3(Cu — 2e) — 3Cut+ + 2Nt+ 

Some of the acid ionizes as follows: 

HNO; S 6H+ + 6NO37 
3Cut+ + 6NO3- — 3Cu(NOs3)2 
100H- + 6H*+ + 2N++ > 2NO + 8H20 
added 3Cu + 8HNO; — 38Cu(NOs)2 + 2NO + 4H20 

3. In Regard to Ease of Reduction of Oxides.—The metallic oxides 
down to and including Mn can not be completely reduced to the metal state, 
even in a current of hydrogen. The oxides of Cd and succeeding metals 
are easily reduced, and far down the list, the oxides of silver, platinum, 
mercury, and gold are reduced (decomposed into metal and oxygen) even 
by heat alone. 

4. In Regard to Ease of Rusting. (Oxidation in the Air.)—The alkali 
and alkaline-earth metals rust very rapidly and with considerable evolution 
of heat. All the metals down to copper rust with comparative ease. The 
metals below copper do not rust. Assuming the electrolytic theory of the 
process of rusting to be true, these facts are just about what might have 
been predicted. 

5. In Regard to the Occurrence of the Metals in the Free State in 
Nature.—Natural waters are frequently dilute solutions of carbonic, nitric, 
humic, etc., acids. As such they contain displaceable hydrogen. Metals 
above hydrogen in the E.M.F. series scarcely, if ever, occur in the free state 
in nature, but are practically without exception found in the combined 
state, as sulfides, carbonates, etc. Metals below hydrogen are frequently 
found in the free state in nature. Thus gold is found in the form of nuggets 
of metallic gold. However, metals below hydrogen are also found in the 
combined state, as cinnabar, HgS, etc. 

6. In Regard to Action of the Metals on Water.—The alkali and 
alkaline-earths metal displace hydrogen from water, even in the cold, 
and with evolution of much heat. Mg and succeeding metals will dis- 
place hydrogen from steam. Metals at the bottom of the list will not 
displace hydrogen from steam. 

7. In Regard to the Solubility and Stability of Hydroxides.—The 
alkali metal oxides have great avidity for water, forming hydroxides. The 
alkaline-earth metal oxides react with less readiness, forming hydroxides. 
MgO reacts slowly and incompletely with water, forming the hydroxide. 
All the other metallic oxides and hydroxides are insoluble in water and 
have no perceptible reaction therewith. When a solution of NaOH acts on 
solutions of salts of the metals, the alkali metal salts are not precipitated. 
The alkaline-earth metal salts are not precipitated unless in very con- 
centrated solution. All the other metal solutions are acted upon, with 
precipitation of hydroxides, except in the case of copper which first gives 
copper hydroxide (blue), and which, on warming, changes to copper oxide 
(black). Also in the case of arsenic, no precipitate falls, sodium arsenite 
being formed. In the case of the last metals in the series, the oxide is 
peut instead of the hydroxide, thus NaOH acting on salts of Sb, 

eg, Ag, Pd, Pt, and Au, causes a precipitation of the oxides of these metals, 
Bismuth, as an exception, gives a normal hydroxide. 
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ELECTROMOTIVE FORCE SERIES OF ELEMENTS 
(Continued) 


8. In Regard to Carbonates.—The alkali metals form normal stable, 
soluble carbonates, not easily decomposed on heating. The alkaline-earth 
metals form normal carbonates, which are insoluble in water, and which 
decompose upon heating, leaving the oxide, carbon dioxide being evolved. 
When sodium carbonate solution acts on solutions of all the other metals, 
as a rule, a basic carbonate is precipitated, being insoluble in water, and 
decomposed by heat into oxide and carbon dioxide. _ If the solution is cold, 
Ag, Hg, Cd, Fe, and Mn give normal carbonates. If the solution is warm, 
Sb, He, Ag, Pd, Pt, and Au give a precipitate of the oxide, instead of the 
carbonate, thus showing the instability of the carbonates of the lowest 
metals in the series. 

9. In Regard to Nitrates.—The nitrates of the alkali metals decompose 
when strongly heated forming the nztrite and oxygen. The nitrates of the 
heavy metals, down to and including copper, decompose when heated 
forming the oxide of the metal, oxygen and nitrogen dioxide. Mercury 
nitrate when heated yields mercury, oxygen and nitrogen dioxide. 
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REDUCTION VALUES FOR GLUCOSE IN BLOOD 


Amounts of Glucose Corresponding to Titration Values when 0.1 ¢e.c. Blood 
is Used in the Method of Hagedorn and Jensen. Biochem. Zeit. 135, 46; 
137, 92 (1923). 





Milligrams of Glucose in 0.1 c.c. of Blood 








Hundredths of 1 c.c. of 0.005 N Sodium Thiosulfate,Na2S.03 
e.c. of 0.005N 
NazS203 








370)0. 367 |0.364/0.361/0.358 
343 0.34110. 338/0.336/0.333 
321/0.318/0.316]0.314/0.312 
3000. 298)0. 296 |0. 294|0. 292 
280|0.278)|0.276|0.274/0, 272 
2600. 259 /0. 257 |0. 2550. 253 
241)/0.240/0.23810. 2360. 234 
222/0.221/0.219/0. 217 |0. 215 
- 2040. 202 /0. 2000. 199 |0. 197 
1860. 184/0.182]0.181/0.179 
1680. 1660. 164/0. 163 /0. 161 
.150)0.148/0.146|0.145]0.143 
1320. 131]0.129]0.127/0. 125 
115]0.113/0.111/0.110]0. 108 
097 0.095 |0. 093 ]0. 092 |0. 090 
079 0.077 |0.075|0.074/0. 072 
0610. 059 |0. 057 |0. 056 |0. 054 
043 |0.041|0.039/0.038 0.036 
025 0.024 |0.022/0.020]0.019 
008 |0 . 007 |0. 0050. 003 0. 002 


Peter rt OO OOO OOOO 
CONAOOAPWNHKEKOOMNAUAPRWNHO 





Procedure 


Into atest tube (15 X150 mm.) pipette 1 c.c.0.1 normal NaOH 
and 5 ¢.c. 0.45% zine sulfate solution; 0.1 ¢.c. of blood from a 
capillary pipette is added being washed out with the mixture 
in the test tube; heat for 3 minutes in a boiling water bath; 
filter through cotton into a test tube (30X90 mm.) and wash 
the filter with two 3 ¢c.c. portions of water. Add 2 c.c. of alka- 
line ferricyanide solution (1.65 g potassium ferricyanide, 10.6 ¢ 
anhydrous sodium carbonate in 1000 c.c. of water) and heat 
in a boiling water bath for 15 minutes; cool and add 8 c.c. of the 
iodide-sulfate solution (5 g potassium iodide, 10 g zine sulfate, 
50 g sodium chloride and sufficient water to make 200 c.c.) and 
2 c.c. of 3% acetic acid solution. Titrate with 0.005 normal 
sodium thiosulfate using starch indicator. The method is 
based upon the reduction of alkaline ferricyanide by glucose 
and the subsequent titration of the excess unreduced ferri: 
cyanide according to the following equation: 2H3Fe(CN)s+ 
2HI =2HiFe(CN),+I: 
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REDUCTION VALUES FOR GLUCOSE (Continued) 


Amounts of Glucose Corresponding to Titration Values when 5 c.c. of 1:10 
Blood Filtrate and 5 c.c. of Copper Reagent (Modified*) are Heated in a 
Water Bath for 15 Minutes. M. Somogyi, Jour. Biol. Chem. 70, 599 (1926). 
a a Se Se a ee ee 2 


Milligrams of Glucose in 100 ¢.c. of Blood 





c.c. of Tenths of 1 ¢.c. of 0.005 N Sodium Thiosulfate, Na2S203 


0.005N |— 
Na2S203 0 1 2 3 4 5 6 7 8 9 
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To 5 c.c. of the copper reagent in a test tube (250 X 25 mm) are added 
5 c.c. of the sugar solution containing between 0.1 and 2.0 mg of glucose; mix; 
heat for 15 minutes in a boiling water bath; cool to 35°C; with mixing add 
1 c.c. of SN HoSO; and 2 minutes later titrate with 0.005 normal Na2S203. A 


blank titration using 5 c.c. of water in place of the blood is runat the same time. 
ET 


————— 

Amounts of Glucose Corresponding to Titration Values when 2 c.c. of 1:15 
Blood Filtrate and 2 c.c. of Copper Reagent (Modified*) are Heated in a 
Water Bath for 15 Minutes. M. Somogyi, Jour. Biol. Chem. 70, 599 (1926). 
2 CSS iS See Ee Ee eS eS ee 


Milligrams of Glucose in 100 c.c. of Blood 





c.c. of Tenths of 1 ¢.c. of 0.005 N Sodium Thiosulfate, Na2S203 


0.005N 
Na2S203 0 1 2 3 4 5 6 a 8 9 





Oe be 42! || 253 | S680) [74 de 8a’) 921) 00 | (108 
117 | 125 | 134 | 142 | 150 | 159 | 168 | 176 | 185 | 193 
202 | 210 | 219 | 227 | 236 | 245 | 253 | 262 | 270 | 279 
296 | 305 | 313 | 322 | 330 | 339 | 347 | 355 | 364 
373 | 381 | 390 399 | 407 | 416 | 424 | 433 | 441 | 450 
458 | — | — | — | — 


oPWONrO 
iw} 
00 
ie) 


ee 

To 2 c.c. of 0.0667 normal H2SOz in a test tube add 0.2 ¢.c. of blood, rins- 
ing the pipette several times with the liquid in the test tube; add exactly 
0.8 c.c. of 2.5 % sodium tungstate solution; centrifugate; fasten a small tuft 
of absorbent cotton over the end of a 2 ¢.c. pipette and with this pipette 
remove 2 c.c. of the blood filtrate in the test tube and deliver it into a 
16 X 150 mm test tube; add exactly 2 c.c. of the sugar-copper reagent; mix; 
heat in a boiling water bath for 15 minutes; cool to 35°C; add 1 ¢.c. 2 normal 
H.SO; and titrate with 0.005 normal NasS2Os. A blank using 0.2 c.c. of 
water in place of the blood is run at the same time. 

* Modified tartrate-carbonate copper reagent.—Copper sulfate (crystal- 
line) 6.5 g; Rochelle salt 12 ¢; sodium carbonate (anhydrous) 20 g; potassium 
iodide 10 g; potassium iodate 0.8 g; potassium oxalate 18 g, sodium bicar- 
bonate 25 g; water sufficient to make one liter of solution. 
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CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE 


(Munson and Walker, Jour. Amer. Chem, Soc. 28, 663 (1906.) 


Add exactly 25 ¢.c. of Fehling Solution A and 25 c.c, of Fehling Solution B 
{see under Special Solutions and Reagents) to 50 c.c. of reducing sugar solution 
(if a smaller volume of sugar solution is used, add sufficient water to make the 
final solution 100 c.c.); heat the solution at such a rate that boiling begins in 
four minutes and continue boiling for exactly 2 minutes, keeping the beaker 
covered with a watch glass; filter immediately on a Gooch crucible using suc- 
tion; wash thoroughly with water at 60°C., then with 10cc. of alcohol and 
finally with 10 c.c. of ether; dry for 30 minutes in an oven at 100°C., cool ina 
desiccator and weigh as cuprous oxide. 

(Expressed in Milligrams) 
, : 









3 3 

. i=) . uy 

& mie a| ad el eae gl 6 
go| 2% |) = \ae sl oS l's.| 2% | Sr | oBeites 
o3| Bo = aa | sh es) se = ast £3 
BO| #O > BO | wo || 8 O > SOulee 
6) A AS | =; 6) Q 4 a S 
—— rs 
10 4.0 4.5 3.8 9 .3 sk 37.6 
11 4.5 520) 4.5 sve 8 By 38.4 
12 4.9 5.4 Sek 53) Ae A 39.2 
13 bro 5.8 5.8 tes Ay é el 40.0 
14 LSA¢/ 6.3 6.4 ok fail ey 40.8 
15 6.2 6.7 7heat 9 6 4 41.6 
16 6.6 ff? 7.8 .6 .0 .0 42.4 
17 7.0 7.6 8.4 4 50) AY! 43.2 
18 7.0 8.1 9.1 P 9 4 44.0 
19 (ORS) 8.5 9.7 .0 4 .0 44.8 
20 8.3 8.9 4 8 -8 ns 45.6 
21 8.7 9.4 .0 .6 .3 3 46.3 
22 9.2 9.8 Ly: 4 Avi On) 447a 
23 9.6 10.3 .3 Fe aes .6 47.9 
24 10.0 10.7 .0 .0 6 Be 48.7 
25 10.5 11.2 SF 8 lt .0 49.5 
26 10.9 11.6 .3 6 5 .6 50.3 
27 11.3 12.0 0) 4 .0 a 61.1 
28 11.8 12.5 -6 Fe iA 9 51.9 
29 12.2 12.9 563 .0 9 .6 PTT E 
30 12.6 13.4 9 8 3 .3 53.8 
Syl || Wet |) Tee 6 6 8 9] 54.3 
32 13.5 14.3 no 58) 3 .6 55.1 
33 13.9 14.7 9 oil ae 2 55.9 
34 14.3 15.2 6 9 <2 9 56.7 
35 14.8 15.6 .2 Gi .6 .6 S75 
36 15.2 16.1 9 25) all 2 58.2 
37 15.6 16.5 38) 58) 5 9 59.0 
33 16.1 16.9 22 al .0 5 59.8 
39 16.5 17.4 8 9 4 2 60.6 
40 16.9 17.8 A) adi a) 9 61.4 
41 17.4 18.3 12 .5 3 Rts) 62.2 
42 1728 18.7 8 i3 8 2 63.0 
43 18.2 19.2 5.5 gal 3 8 63.8 
44 18.7 19.6 td. 9 AG 5 64.6 
45 19.1 20.1 8 aif z2 ak 65.4 
46 19.6 20.5 A L.4 .6 .8 66.2 
47 20.0 21.0 Be A call 5 67.0 
48 20.4 21.4 avd 5 pl 67.8 
49 20.9 21.9 4 .0 8 68. 


CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 





Cuprous Oxide 
Cuz0 


Ce6H1206 


Dextrose 


Invert Sugar 





o 

aS) 

I fal 

©) ©) 

o8 Q 
am 1132 
Sa aS 
30 50 

a oO 
69.3 ||140 
70.1 ||141 
70.9 ||142 
71.7 1/143 
72.5 ||144 
73.3 |)145 
74.1 ||146 
74.9 ||147 
75.7 ||148 
76.5 |\149 
77.3 |{150 
78.1 |/151 
78.8 ||152 
79.6 1/153 
80.4 |}154 
81.2 1/155 
82.0 |}156 
82.8 ||157 
83.6 ||158 
84.4 ||159 
85.2 |/160 
86.0 ||161 
86.8 ||162 
87.6 ||163 
88.4 ||164 
89.2 ||165 
90.0 }|166 
90.7 ||167 
91.5 |}168 
92.3 ||169 
93.1 ||170 
93.9 ||171 
94.7 }|172 
95.5 ||173 
96.3 ||174 
97.1 ||175 
97.9 ||176 
98.7 ||177 
99.4 ||178 
100.2 ||179 
101.0 |/180 
101.8 }}181 
102.6 ||182 
103.4 ||183 
104.2 ||184 
105.0 |}185 
105.8 ||186 
106.6 ||187 
107.4 ||188 
108.2 |}189 


Dextrose 


CsH 20s 


DRONOTHAH NMWWOROROT HOENNDWORO ROMHANNNHW OROMOMHENWO w 


Invert Sugar 


WWMOWORORO NONOHAENNY NOWWDWOROR CNOBHOUNWY WHWOROROUO @ 
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CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 


Cuprous Oxide | 
Cuw0 


CeH2O0s 


Dextrose 


Invert Sugar 


CHOTHAHOH QHOHAWYDNNY Ni nwowoworh OROROMOMON SCOHOHONNDN bw 
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Cuprous Oxide 
Cu20 








Dextrose 


CcH Os 


WWW COW OW WORORORORO NONONONOOH BHOHYDYDNDY WWoOWORORO® 


Invert Sugar 


CHRORORORO ROROROROAO PAOROROAORO RORORORORO ROROMOMONO Oo 


CrH20n 


Lactose 


ChMowaDwyN WoW MwBHtO HMO OHROH ROH ROMANE NERNEY AN OH 


Maltose 
CreHnOun 
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CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 














oO o 
3 4 3 4 
=] =} i} 

© WS 3 fe) on? XS Ey ) & 
Zo| #3 a wy gf llSo| 23 a o8 ok 
esi eo | ¢ | 8S | Se es] so) 8 | sa | Sh 
LO} sO > 80 aO 1/50] gO > 80 19) 
6) QA 4 4 a OMe & a = 
290 | 132.3 | 136.4 | 189.5 | 227.6 |/340 | 157.3 | 162.0 | 228.2 | 267.1 
291 | 132.7 | 136.9 | 190.2 | 228.4 |/341 | 157.8 | 162.5 | 223.8 | 267.9 
292 | 133.2 | 137.4 | 190.9 | 229.2 |/342 | 158.3 | 163.1 | 224.5 | 268.7 
293 | 133.7 | 137.9 | 191.5 | 230.0 ||343 | 158.8 | 163.6 | 225.2 | 269.5 
294 | 134.2 | 138.4 | 192.2 | 230.8 |/344 | 159.3 | 164.1 | 225.9 | 270.3 
295 | 134.7 | 138.9 | 192.9 | 231.6 |1345 | 159.8 | 164.6 | 226.5 | 271.1 
296 | 135.2 | 139.4 | 193.6 | 232.4 ||346 | 160.3 | 165.1 | 227.2 | 271.9 
297 | 135.7 | 140.0 | 194.2 | 233.2 |1347 | 160.8 | 165.7 | 227.9 | 272.7 
298 | 136.2 | 140.5 | 194.9 | 234.0 ||348 | 161.4 | 166.2 | 228.5 | 273.5 
299 | 136.7 | 141.0 | 195.6 | 234.8 |1349 | 161.9 | 166.7 | 229.2 | 274.3 
300 | 137.2 | 141.5 | 196.2 | 235.5 11350 | 162.4 | 167.2 | 229.9 | 275.0 
301 | 137.7 | 142.0 | 196.9 | 236.3 |1351 | 162.9 | 167.7 | 230.6 | 275.8 
302 | 138.2 | 142.5 | 197.6 | 237.1 ||352 | 163.4 | 168.3 | 231.2 | 276.6 
303 | 138.7 | 143.0 | 198.3 | 237.9 |1353.| 163.9 | 168.8 | 231.9 | 277.4 
304 | 139.2 | 143.5 | 198.9 | 238.7 |1354 | 164.4 | 169.3 | 232.6 | 278.2 
305 | 139.7 | 144.0 | 199.6 | 236.5 1355 | 164.9 | 169.8 | 233.3 | 279.0 
306 | 140.2 | 144.5 | 200.3 | 240.3 |1356 | 165.4 | 170.4 | 233.9 | 279.8 
307 | 140.7 | 145.0 | 201.0 | 241.1 ||357 | 166.0 | 170.9 | 234.6 | 280.6 
308 | 141.2 | 145.5 | 201.6 | 241.9 {1358 | 166.5 | 171.4 | 235.3 | 281.4 
309 | 141.7 | 146.1 | 202.3 | 242.7 ||359 | 167.0 | 171.9 | 236.0 | 282.2 
310 | 142.2 | 146.6 | 203.0 | 243.5 |/360 | 167.5 | 172.5 | 236.7 | 282.9 
311 | 142.7 | 147.1 | 203.6 | 244.2 |/361 | 168.0 | 173.0 | 237.3 | 283.7 
312 | 143.2 | 147.6 | 204.3 | 245.0 |/362 | 168.5 | 173.5 | 238.0 | 284.5 
313 | 143.7 | 148.1 | 205.0 | 245.8 |]363 | 169.0 | 174.0 | 238.7 | 285.3 
314 | 144.2 | 148.6 | 205.7 | 246.6 ||364 | 169.6 | 174.6 | 239.4 | 286.1 
315 | 144.7 | 149.1 | 206.3 | 247.4 ||365 | 170.1 | 175.1 | 240.0 | 286.9 
316 | 145.2 | 149.6 | 207.0 | 248.2 {1366 | 170.6 | 175.6 | 240.7 | 287.7 
317 | 145.7 | 150.1 | 207.7 | 249.0 |1367 | 171.1 | 176.1 | 241.4 | 288.5 
318 | 146.2 | 150.7 | 208.4 | 249.8 ||368 | 171.6 | 176.7 | 242.1 | 289.3 
319 | 146.7 | 151.2 | 209.0 | 250.6 ||369 | 172.1 | 177.2 | 242.7 | 290.0 
320 | 147.2 | 151.7 | 209.7 | 251.3 ||370 | 172.7 | 177.7 | 248.4 } 290.8 
321 | 147.7 | 152.2 | 210.4 | 252.1 |/371 | 173.2 | 178.3 | 244.1 | 291.6 
322 | 148.2 | 152.7 | 211.0 | 252.9 ||372 | 173.7 | 178.8 } 244.8 | 292.4 
323 | 148.7 | 153.2 | 211.7 | 253.7 |1373 | 174.2 | 179.3 | 245.4 | 293.2 
324 | 149.2 | 153.7 | 212.4 | 254.5 |1374 | 174.7 | 179.8 | 246.1 | 294.0 
325 | 149.7 | 154.3 | 213.1 | 255.3 ||375 | 175.3 | 180.4 | 246.8 | 294.8 
326 | 150.2 | 154.8 | 213.7 | 256.1 |1376 | 175.8 | 180.9 | 247.5 | 295.6 
327 | 150.7 | 155.3 | 214.4 | 256.9 |1377 | 176.3 | 181.4 | 248.1 | 296.4 
328 | 151.2 | 155.8 | 215.1 | 257.7 |1378 | 176.8 | 182.0 | 248.8 | 297.2 
329 | 151.7 | 156.3 | 215.8 | 258.5 |1379 | 177.3 | 182.5 | 249.5 | 297.9 
330 | 152.2 | 156.8 | 216.4 | 259.3 |/380 | 177.9 | 183.0 | 250.2 | 298.7 
331 | 152.7 | 157.3 | 217.1 | 260.0 ||381 | 178.4 | 183.6 | 250.8 | 299.5 
332 | 153.2 | 157.9 | 217.8 | 260.8 |[382 | 178.9 | 184.1 } 251.5 | 300.3 
333 | 153.7 | 158.4 | 218.4 | 261.6 ||383 | 179.4 | 184.6 | 252.2 | 301.1 
334 | 154.2 | 158.9 | 219.1 | 262.4 |/384 | 180.0 | 185.2 | 252.9 | 301.9 
335 | 154.7 | 159.4 | 219.8 | 263.2 |/885 | 180.5 | 185.7 | 253.6 | 302.7 
336 : 9 5 0 |/386 | 181.0 | 186.2 | 254.2 | 303.5 

5 aT 8 ||387 | 181.5 | 186.8 | 254.9 | 304.2 

0 £8 6 182.0 | 187.3 | 255.6 305.0 

; j 43 


CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTCSE AND MALTOSE (Continued; 





o 
3 , | 3 1 
S| 2} 34) lau) asics || Las) 9 4 lagi 
2 2 a oa ef |ls eS D oa o8 
s3| ea | ¢ | 8S | 84 sS| ga | = | 84] 384 
& "so a is oo aay 
25] ko 5 SO | BO | SO] HO > 80 JO 
6) ‘a A 4 = 6) Q 4 4 2 
9 6 209.8 | 215.5 | 290.9 | 346.1 
6 4 210.3 | 216.1 | 291.5 | 346.8 
RS aD 210.9 | 216.6 | 292.2 | 347.6 
0 0 211.4 | 217.2 | 292.9 | 348.4 
6 & 212.0 | 217.8 | 293.6 | 349.2 
13 6 212.5 | 218.3 | 294.2 | 350.0 
0 4 213.1 | 218.9 | 294.9 | 350.8 
a7 af 213.6 | 219.4 | 295.6 | 351.6 
3 9 214.1 | 220.0 | 296.3 | 352.4 
:0 ai 214.7 | 220.5 | 297.0 | 353.2 
£7 15 215.2 | 221.1 | 297.6 | 353.9 
4 a3 215.8 | 221.6 | 298.3 | 354.7 
:0 a 216.3 | 222.2 | 299.0 | 355.5 
a7 9 216.9 | 222.8 | 299.7 | 356.3 
14 a7; 217.4 | 223.3 | 300.4 | 357.1 
oI 5 218.0 | 223.9 | 301.1 | 357.9 
‘8 2 218.5 | 224.4 | 301.7 | 358.7 
4 0 219.1 | 225.0 | 302.4 | 359.5 
a we 219.6 | 225.5 | 303.1 | 360.3 
‘8 6 220.2 | 226.1 | 303.8 | 361.0 
‘5 4 220.7 | 226.7 | 304.5 | 361.8 
2 2 221.3 | 227.2 | 305.1 | 362.6 
RS .0 221.8 | 227.8 | 305.8 | 363.4 
15 8 222.4 | 298.3 | 306.5 | 364.2 
a2 6 222.9 | 228.9 | 307.2 | 365.0 
9 23 223.5 | 229.5 | 307.9 | 365.8 
6 Al 224.0 | 230.0 | 308.6 | 366.6 
2 9 224.6 | 230.6 | 309.2 | 367.3 
9 WE 225.1 | 231.2 | 309.9 | 368.1 
6 15 225.7 | 231.7 | 310.6 | 368.9 
33 B83 226.2 | 232.3 | 311.3 | 369.7 
9 aT 226.8 | 232.8 | 312.0 | 370.5 
6 9 227.4 | 233.4 | 312.6 | 371.3 
23 7 227.9 | 234.0 | 313.3 | 372.1 
0 4 228.5 | 234.5 | 314.0 | 372.9 
7 E 229.0 | 235.1 | 314.7 | 373.7 
3 0 229.6 | 235.7 | 315.4 | 374.4 
:0 8 230.1 | 236.2 | 316.1 | 375.2 
a7; 6 230.7 | 236.8 | 316.7 | 376.0! 
4 4 231.3 | 237.4 | 317.4 | 376.8 
a we 231.8 | 237.9 | 318.1 | 377.6 
7; .0 232.4 | 238.5 | 318.8 | 378.4 
14 M7 232.9 | 239.1 | 319.5 | 379.2 
vil 15 233.5 | 239.6 | 320.1 | 380.0 
38 ag 234.1 | 240.2 | 320.8 | 380.7 
‘5 a 234.6 | 240.8 | 321.5 | 381.5 
ai i 235.2 | 241.4 | 322.2 | 382.3 
‘8 235.7 | 241.9 | 322.9 | 383.1 
5 236.3 | 242.5 | 323.6 | 383.9 
12 236.9 | 243.1 | 324.2 | 384.7 
6 | 324.5 | 385.5 








GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Computed from the International atomic weights of 1936* by Eric A. Arnold. 


To facilitate the use of the table the group of substances weighed given under each element as 
well as the substances sought under each substance weighed are arranged in the alphabetical order 


of their formulae. 





Weighed Sought Factor 


1.8899 
4.5217 
1.4167 
0.38225 
1.3948 
0.52913 
0.70586 
2.6161 
2.3926 
3.3561 


6.5373 


NTG(SOW 5045 000 
Alo(SO4)s. 


9.3071 


8.8940 

0.22116 
0.41796 
0.58204. 
0.29797 


0.15297 
0.71696 


0.10745 


0.11244 
1.7181 


0.90801 
0.49590 
1.3437 
0.52161 
0.37323 
0.61738 
0.56611 
1.2257 
0.50880 
1.5088 
1.4671 
1.1421 





0.10610 
1.2159 
1.2879 


*Revised, atomic weights 1939. 





Loga- 
rithm 


Weighed Sought 


Factor 





—10 


10.27643 
10 65530 
10. 15128 
9.58235 
10. 14451 
9. 72357 
9.84872 
10.41765 
10.37887 
1052583 


1081540 


1096881 


10.94909 
9.34470 
9.62113 
9.76495 
9.47417 


9.18460 
9.85549 


9.03119 


9.05091 
10 .23505 


9.95809 
9.69539 
10. 12831 
9.71735 
9.57197 
9.79055 
9.75290 
10 .08840 
9.70654! 
10.1763 
10. 16646) 
10 .05772 


0.069396} 8.84133 
0.073503} 8.86631 


9.02571 
10 .08490 
10. 10987 


Ammonium: 


(eb Or ncicsces 











(NH4)2PtCle. . . 


NHaBr. . 


NHACL.../A 





(NH4)2. 
COs... 
NH. 


HCOz.... 
NHI. J.- 


NHiNOs. 


1475. 











0.35450 


0.21544 
0.74420 
1.6198 

0.87555 
0.21278 
2.7737 

0.67469 


Loga- 
rithm 


—10 
10.58196 
10. 75698 
10.26927 
10.67363 


11.15867 
9.91510 
10 .02497 
10.49706 
10 45038 
10 .66668 
67208 
18437 
31340 
11513 
58873 
50118 
. 75824 
87111 
29346 


prayer 


= 


GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 





Weighed Sought Factor 


Mmameniom 
(NH;)20. MeNH POs 
Me sO saeeire 


2.0740 
NH.OH.. 


Grae 
St Ae 0.076713 
0.081253 
0.24095 
0.36054 
0.11729 
0.15786 
0.29758 
(NH4)2. 
BOnes 





Antimony: 

Sb= 
121.76 

KSbOCs. 
H40s. 
3H20.. 














Loga- 
rithm | Weighed Sought 
—10 |Antimony: 
iS] Salase gal bel iionetc Bee eats 
10.97429 ShaSssepasenece 
9.73073) Sb2Os....|KSbOCsH40s. 
9.81563 4HaO)5... 3c 
10.31269 SDi.yesitcisere 
10 .93076 ShaOr 25. scee 
10.31681 a Oe ateie,seenre 
10.57387 Daas. sirens 
9.60171 Sao ste ace 
9.68660} Sb2O4....}|KSbOCsH40¢ 
9.71158 EEO eon 3 
10.18366 ie eet 
BheOsi454.sae 
10.80174 Sb2Os., 4.225 ser 
1044485 Shas... asian 
bess ole areas 
8.88487] Sb2Os..../Sb............ 
8.90984 Dp2Oseen cena 
9.38193 SbiOe.chasecer 
9.55695 SbsGseemesacer 
9.06924} SbeSs.... oe 
9.19826 06.3H20.. 
9.47360 SDs: Araceae 
SbsOse. soma 
10 .24710 ShiOds fj ac ae 
9.87053 SboO seamen 
9.326387| Sbads. 2... ISD)... 6.50 
9.41127 SbeO3: 7 to aeee 
SbeOe Sie oee 
10 .52640 Sb2083. «tessa 
10.16951}Arsenic: 
9.78238] As=74.91 
9.49882} As....... IAsaQaS ys te 
10.17089 IASsO Bx ters om cies 
9.68319 IA SoS gectes ae ce 
9.24176 Ass Ssin.pmcerects 
9.26673 BASSO ne ere 
9.73882 MgeAsO7..... 
9.91384 MgNHsAsOx. 
9.42613 +O eee 
9.55515] AsOs....|/BaSO4........ 
9.83049 MgeAs207..... 
9.62889 MgNHsAsOg. 
10.21762 $120), donee 
AsOge a) BaSOs. 5 ances 
MgeAs2O07, 
MgNH:AsOx 
+H30%3, ee 
(AsO RF. AAS? in an 
9.56184 IAssOehces aap 
9.63997 IAB 33 5 a lca 
9.66318 IAS aS st sina aaes 
9.70640 BaSOn tn sssae 
MgeAse07...... 
10.43816 MgNHsAsOg. 
10.07813 RHO ees 
1OWLOLS4AIRPASsO5 cee PAS Hrcs aces are: 
10.12337 ASIOR. Se ono ocd 


1476 


Loga- 

Factor | rithm 

—10 
1.3950 |10.14456 
1.6583 |10.21965 
2.2910 |10.36003 
0.83535 | 9.92187 
1.0549 |10.02321 
1.1098 |10.04523 
1.1653 |10.06643 
1.3852 |10.14152 
2.1718 |10.33682 
0.79188 | 9.89866 
0.94797 | 9.97579 
1.0520 |10.02203 
1.1046 |10.04322 
1.3132 |10.11831 
0.75272 | 9.87663 
0.90109 | 9.95477 
0.95054 | 9.97797 
1.2482 |10.09629 
1.9661 |10.29360 
0.71687 | 9.85544 
0.85817 ; 9.93357 
0.90527 | 9.95678 
0.95237 | 9.97881 
0.60304 | 9.78035 
0.72191 | 9.85848 
0.76153 | 9.88169 
0.80115 | 9.90371 
1.3204 |10.12070 
1.5340 |10.18582 
1.6420 |10.21537 
2.0700 |10.31596 
4.6740 |10 66969 
2.0722 |10,31644 
2.5401 |10.40485 
2.8487 |10.45464 
1.2630 |10.10139 
1.5481 |10.18980 
2.5206 |10.40150 
1.1175 |10.04824 
1.3698 |10.13666 
0.75736 | 9.87930 
1.1618 |10.06512 
.2436 |10.09466 
1.5677 |10.19526 
3.5399 |10.54899 
1.5694 |10.19574 
1.9238 |10.28415 
0.65190 | 9.81418 


0.86076 | 9.93488 





GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 


ee  ————— 



































Loga- 
Weighed Sought Factor | rithm |} Weighed Sought 
Arsenic: —10 ||Barium: 

As20s5... .|AsoS3. 1.0704 |10.02955|| BaO..... BaCrO4eccness 
AS205. .oniece0s 1.3494 |10.13014 Basil Gia cic.as s,s 
BaSOs....0.042: 3.0470 |10.48387 Bas Os precincts 
MgeAse07...... 1.3509 |10.13062 (ClO ca Heeeenrere 
MgNHyAsOx BaOz. Bas Ounemeewe: 

3H20........ 1.6559 |10.21903|| BaS...... Basser pkaase 

AsSs. wee 6 9.78463 Basil's. INBata ea aite apis s:« 

9.90534 Ballets saanaass 
: 9.97045 BAO’, by. meade: 
Ue 10.10059] BaSO....|Ba............ 
SY 10.10107 IBaCla ara erie: 
As2Ss5.... 5 9.68404 BaCl2.2H20. 
: 9.80474 BaG©Ogseaesans 
‘ 9.86986 Ba(NOs)e...... 
: 9.89941 BAO Ra nsaaes 
BaSOx... 2 9.33031 BaQs. .picccc. 
: 9.54536 Bast tanagen 
: 9.59850|| COs...... BaGOssecoctacs 
fs 9.45101 BaO.. 
5 9.51613)/Beryllium: 
MgeAseO7/As............ 0.48257 | 9.68356)! . (glucinum) 
ISOS. Cena cer 0.79179 | 9.89861]/ Be=9.02 
ASOM fitejereitabors 0.89487 | 9.95176]) Be....... IBEO A omasaceues 
AseO3. a2 sce.rls 0.63718 | 9.80426) BeCle....|BeO........... 
ASIO§'.jc2c0 80 0.74026 | 9.86938] BeO..... iL Ber apooeen 
AS253.....0.06+ 0.79237 | 9.89893 BeClhs. .. 5225: 
MgNHsg. BcSO..4H20... 
AsO. BeSOs. 
4H20 |As............ 0.39369 | 9.59515 AHO), NBEO ea ces 2h = 
AsOgvadacdanns 0.64595 | 9.81020|Bismuth: 
SOM Sissnaes: 0.73004 | 9.86334 i= 
AS9O9..2 2230s! 0.51982 | 9.71585 209.00 
As2O5. ose 0050 0.60390 | 9.78097) Bi....... BidsOge ashen: 
Barium BisQgs.s23se5s 
Ba= BiOClA+ sass: 
137.36 BisGer. os s2eh3: 
Beanie BaCOs......52:: 1.4369 |10.15742)) BiAsOy..|Bi............ 
BaCrO. 1.8446 |10.26589 BioOs.........: 
Basil's. .:::.:: 2.0342 |10.30840]) Bi(NOs)s. 
BaSOu. 1.6993 |10.23028 5H20. .|Bi2O3.......... 

BaCh....|BaCOs 0.94765 | 9.97665 BiOCl.. 
BaCrO4.-....... 1.2165 |10.08512)) BioOs....|Bi............ 
BaSO. 1.1207 |10.04950 BiAsOwcreene- 

BaCle. Bi(NOs)s 

2H20. .|BaSOu......... 0.95544 | 9.98020 5H20........ 

Ba@Os): | Bates. aessce2 0.69595 | 9.84258 BiOGl. | srzee00 
Bale. f::i:2:3 1.0552 |10.02335 BiONO3....... 
BaCrO4-..:..... 1.2837 |10.10847 BioSs. tartese. 
pepe 1.31438 |10.11868]/ BiOCl....|Bi............ 

be etna 0.77702 | 9.89043 Bi(NOs)s 
Bas, Seis 1.1827 |10.07286 5H20..<25355 
ie ; 9.34827 BisOs.. ves e53 

BaCrOs.. . J 9.73411 BiONOs..:.... 

: 9.91488]| BiONOs.. |Bi2Os... 

j 9.89153 BiOGCl.A.vseece 

i 9278196|| "BisSs:....|Bic «2. Gcuweere 
Ba¥s.....|Basil’s..:..... 1.5934 |10.20233 BisOs. concn ers 
Ba(HC : Boron: 

Os)s....|BaCOs,....... 0.76088 | 9.88132) B=10.82 

Ba(NOs)2|BaSOu......... 0.89304 | 9.95087) B........ BO accent 
BaOy BaGOsrtaees: 1.2870 |10.10957; 











1477 








Factor 


1.6521 
1.8220 
1.5220 
0.28697 
1.3782 
1.3778 
0.49159 
0.62759 
0.54885 
0.58847 
0.89227 
1.0466 
0.84556 
1.1198 
0.65701 
0.72556 
0.72582 
4.4847 
3.4847 


2.7738 
0.31301 
0.36051 
3.1948 
7.0801 


14124 


o 


. 6646 
1148 
2462 
.2301 
60073 
66971 


48031 
53691 
.89700 
4932 


2.0820 
1.1178 
1.2318 
1.1034 
0. 80244 


1.8625 

0.89458 
1.1019 

0.81182 
0.90749 
0.81294 
0.90630 


CORRE 


i) 


3.2181 





Loga- 
rithm 


—10 
10.21804 
1026055 
10. 18243 

9.45784 
10. 13933 
10.13917 

9.69160 
9.79767 
9.73945 
9.76972 
9.95050 
0.01980 
9.92714 
10. 
9. 
9. 
9. 
0. 
0. 


= 


04913 
81757 
86067 
86083 
65173 


1 
10.54216 


10 44308 
9.49556 
9.55692 

10.50444 

1085004 


9.14996 


10 ..31848 
1004838 
10.09054 
10 .04273 

9.90441 


10.27010 
9.95162 
10 .04216 
9.90946 
9.95784 
9.91006 
9.95727 


10.50760 


GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 





I 





























Loga- 
Weighed Sought Factor | rithm |} Weighed Sought Factor 
—10 |Cadmium: 
5 11.06585]) CdO..... ; 
d 9.91018] CdS..... Cd : 
, 9.77230 , 
: 9.49240 - 
BOs Aaaslacsiscr 1.2298 |10.08982 E 
BOsnaoen nee 1.6893 |10.22770 aly, 
BY OVeasnodoonc 1.1149 |10.04723)) CdSOy... ‘OF 
EIGB Oseeeemer 1.7761 |10.24947 0. 
IBEW scence 3.6162 |10.55825 Cd(NOs)2..... 1.1341 
Na2Bs07 CdO 2 yarn 0.61596 
JOH SOW aes 2.7386 |10.43753 CdS eee 0.69300 
BuO7..... BaOet tes ackiee 0.89696 | 9.95277||Calcium: 
H3BOQs.../B203.......... 0.56303 | 9.75053]) Ca=40.08 
IB Rae tae cee 2.0360 |10.30878]/ BaSO«...j/CaS.......... 0.30906 
KBEE 3. dB enone 0.085930} 8.93415 CaS Omer eece 0.58324 
IBaOstedaaaccee 0.27653 | 9.44175 CaS0..2H20...| 0.73761 
HEB Osteces eee 0.49116 | 9.69122] Ca...... CaClosirn.nceme 2.7693 
Na2B,07z. CaCOsss eee 2.4973 
10350:;....-- 0.757382 | 9.87928 Cala ae. 1.9481 
Na2Bs07 CaO ares rae 1.3992 
10H20.|B203........ 0.36515 | 9.56247 @aSOu.. cen. 3.3967 
1 ho asoeere 1.3204 |10.12072 HS Se eres yaa 1.7693 
Bromine Ca3(As 
Br= Os)e...| MgeAseO7 0.77993 
79.916 CaCl. Bata. 0.36110 
Ags Sean PS tn cysieiocis 0.74079 | 9.86969) CaCOsqeaesene 0.90176 
IBrOsaec-ae aaver 1.1857 |10.07398 CaOnetenaee 0.50525 
(Br Seen oe 0.75013 | 9.87514 CaS Ome 1.2266 
AG Bré top| Bis ae teieies yer 0.42555 | 9.62895 Cleese ka 0.63890 
BrOseearnrace 0.68114 | 9.838824] CaCOs...1Ca............ 0.40044 
HIBrieeeae ee 0.43091 | 9.63439 CaClese cen 1.1089 
INAOIG .. eallelds on oe antes 0.55754 | 9.74628 Ca(HCOs3)2....| 1.6197 
Brteec TAH, Be Oe 1.3499 |10.13031 CaO ee sae. 0.56030 
AGB rctitis srecests 2.3499 |10.37105 1.3602 
INTO gopoeae 1.7936 |10.25372 1.7202 
OMS ade ssiciners 0.10011 | 9.00046 0.43970 
BrOseseaiAGineeaecceuns 0.84837 | 9.92602 0.72865 
AG BPS facies 1.4681 |10.16676] CaFe.... 0.51332 
Brae IN Ge Fercrataiais*s7sis)6 1.3331 |10.12486 1.7436 
ING BYiscsclevsts nse 2.3206 |10.36561] Ca- 
Ospehacd Beart focisisssts 9.9895 |10.99954 (HCOs)2 0.61740 
Cadmium CaO 0.34592 
Cd= Ca(NOs)2 0.65825 
112.41 CaOhee 0.71469 
eens CdCle.........| 1.6309 |10.21241 1.9792 
Cd(NOs3)2..... 2.10382 |10.32289 1.7848 
CdO 5 re, 1.1423 |10.05779) 1.3923 
(COIS ae nome 1.2852 |10.10897 2.8908 
CdSOrtoascas: 1.8546 |10.26824 1.8438 
CdClera1Cd siaconeaad 0.61318 | 9.78759 2.4276 
CdOM ae nenee 0.70045 | 9.84538 3.0701 
CdS Set ocha oan 0.78806 | 9.89656 1.2645 
@dSO.aeea ee 1.1372 |10.05582 0.78477 
Cd(NOs)2/Cd............ 0.47546 | 9.67711 0.71897 
(CAO Ma nase 0.54313 | 9.73490 $ 1.4276 
CaS Wan, cele 0.61106 | 9.78608]| Cas(POs)2 0.54236 
(LION, Aacadac 0.88176 | 9.94535 1.3166 
CdO.e2.- ICO tees 0.87540 | 9.94221 0.71760 
Cd Clone 1.4276 |10.15462) 
Cd(NOs3)2...... 1.8412 |10.26510 12.099 
AS remo ont .1251 |10.05118 0.45764 











Loga- 
rithm 





=10 
10.21044 
9.89103 
10. 10344 
10 .21392 
9.94882 
10.15927 
9.73176 
9.94418 
10 .05465 
9.78956 
9.84073 


9.49004 
9.76585 
9.86783 
44237 
39746 
28961 
. 14588 
53106 
.24780 


9.89206 
9.55763 
9.95509 
9.70351 
0.08869 
9.80543 
9.60254 
04491 
20944 
9.74842 
-13360 
23557 

9.64316 

9.86252 

9.71039 
1024145 


9.79056 
9.53898 
9.81839 
9.85412 
10.29649 
10 .25158 
10.14373 
10.46102 
10.26571 
10 .38518 
10.48716 
10.10192 
9.89474 
9.85671 
10.15461 
9.73429 
10.11947 
9.85588 


11.08274 
9.66052 
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GRAVIMETRIC FACTORS AND THEIR 
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Weighed Sought Factor 
Calcium: 
CaS. ..4.'s BaBOG | o:00.02.: 3.2357 
CABO I DASOL .f6 610.052 1.7146 
is a ee 0.29440 
ACE. sie .arsieinjers 0.81529 
CA COs x62. 00 0.73520 
1a eee 0.57353 
(COE See eee 0.41193 
wpceea Spoor 0.75951 
2 A: eee 0.58807 
CaSO.. 
2H20..|/BaSOu........ 1.3557 
CACOs so aoccce 0.58134 
CAO MF. a cnyasc 0.32572 
SOS seis o.ojetnard 0.46500 
CAWOE. | WOsis ..-00200. 0.80528 
CAEN ia acca noe 0.56519 
ACIS «dao 1.5652 
GES OS Bee 8 oe 0.79082 
COs... Cas. ccc 2.2748 
oe Pre Ae ye 1.2743 
ICUS: 3 5 CaCOz..:: eae 1.3724 
Mg2As207 OO Ja »-2| 1.2822 
MgO CaO deans te cc 1.3909 
Masbor Caa(PO4)2..... 1.3935 
H4)3 
POs. 
12Mo0z]|Caa(PO,)2. ...- 0.082654 
N2Os....|Ca(NOs)e...... 1.5192 
P.05..... Cas(POa)2....- 2.1851 
80z..... ROT eo ves anes 0.70047 
CASO wieiascivie 1.7005 
CaS04.2H20...| 2.1505 
WOs..... EW OK: 0:0 s10:0:=:5 1.2418 
Carbon: 
C= 12.01 
Pe ee 0.24118 
0.25052 
0.60358 
AgCN 0.19431 
0.20184 
0.48630 
AgCNS. .|CNS 0.34996 
BaCOs3...|C 0.060850 
0.22298 
0.30405 
BaOy: ..: 0.28697 
0.57394 
BaSO. -| 0.24881 
Pb oi 0 16.434 
3.6644 
rig ae 0.43970 
{licom COz.. .| 0.54294 
oa CO2 0.78477 
bonate...... 1.5695 
CNS... Ae atetaicteysi2 4.1464 
VASO ie caserersiors 5.1464 
CNS..../AgCNS....... 2.8575 
Bas Manet 4.0191 























Loga- Loga- 
rithm || Weighed Sought Factor | rithm 
—10 |\Carbon: —10 
10.50996] CNS.....J/CuCNS....... 2.0946 |10.32109 
10.23415]} COz..... BAO Ogee -oic,2istars 4.4847 |10.65173 
9.46894) ee 2.9470 |10.46938 
9.91131 JNO See 3.4847 |10.54216 
9.86640 Cua aban sees 0.27289 | 9.43599 
9.75855 CaCOge csc 2.2743 |10.35684 
9.61482 1.8418 |10.26525 
9.88053 1.2743 |10.10526 
9.76943 1.3636 |10.13467 

7.4035 |10.86944 
10.13217 4.4065 |10.64409 
9.76443 2.6324 |10.42034 
9.51284 2.0209 |10.30554 
9.66745 3.1402 |10.49696 
9.90595 2.2748 |10.35694 
9.75220 2.1402 |10.33046 
10.19457 1.6789 |10.22503 
9.89808 1.5442 |10.18869 
10 .35684 0.67894 | 9.83183 
1010526 1.9162 |10.28243 
10.13748) 1.6628 |10.22083 
10.10794 0.91616 | 9.96197 
10. 14329 2.6117 |10.41692 
1014412 2.0105 |10.30331 
1.6117 |10.20728 
2.4086 |10.38177 
8.91726 1.9090 |10.28081 
10.18161 1.4086 |10.14880 
10 33948 2.1834 |10.33913 
9.84539 1.7964 |10.25440 
1023057 6.0718 |10.78332 
10 .33255 5.2481 |10.72000 
10 .09405 3.3287 |10.52228 
4.2481 |10.62820 
3.3547 |10.52565 
9.38233 2.3820 |10.37695 
9.39884 2.3547 |10.37193 
9.78073 3.2890 |10.51706 
9.28850) 0.73338 | 9.86533 
9.30501 0.13507 | 9.13056 
9.68690. 0.22694 | 9.35591 
9.54401 0.47743 | 9.67891 
8.78426 0.37989 | 9.57966 
9.34827 
9.48294 0.49484 | 9.69446 
9.45784 3.9917 |10.60116 
4.9544 |10.69499 
9.75887 1.6568 |10.21927 
9.39587 2.0564 |10.31310 
11.21574 0.31845 | 9.50304 
10.56401 0.43960 | 9.64306 
9.64316 0.46724 | 9.66954 
0.59562 | 9.77497 
9.73475 0.64760 | 9.81131 
9.89474 1.4729 |10.16817 
0.52188 | 9.71757 
10.19577 
10.61767 0.60141 | 9.77917 
10.71150' 1.0915 |10.03803 
1045599 0.38290 | 9.58308 
10.60413 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 





TEE EEUE EEE SED 





















































Loga- | Loga- 
Weighed Sought Factor rithm || Weighed Sought Factor | rithm 
Carbon: —10 |\Cesium: —10 
Mn Cs= 
ee (OO ad same acd 0.49788 | 9.69669 132.91 
Ost inn 2ee 0.62047 | 9.79272) AgCl..../CsCl.......... 1.1746 |10.06996 
NeC0s. COG Betertetcrsre- OPA 51a ORO1S23iO@leece a. al OSaeee ey 3.7485 |10.57386 
NaHCO3,\C02.9 . 5... --. 0.52383 | 9.71919 (OCR Sees 4.7485 |10.67655 
Na,0. COS Bisby crises 0.70991 | 9.85120]) Cs....... CR fs stan 0.26677 | 9.42614 
(NH4)2 (GaOUS fcr 1.2668 |10.10270 
COs Oa Me St yeverctsee 0.45800 | 9.66087 CpsCOs). anaat 1.2258 |10.08840 
NH (OPO. BeCemnce 1.0602 |10.02538 
HCO... |COze setae 0.55668 | 9.74560 CsePtCle. ..... 2.5348 |10.40394 
PbCOO3), . |CO2. eek irremac 0.16470 | 9.21668 CspS On wryerae 1.3614 |10.13398 
0.19054 | 9.28000) CsCl... .j/AgCl.......... 0.85134 | 9.93010 
0.30041 | 9.47772 Vie IB ste Hee 0.21059 | 9.32345 
0.23540 9.37180} Gch Bere eee 0.78941 | 9.89780 
0.29809 | 9.47435 (O50) Ie eeeesee 0.83692 | 9.92268 
C@ssPt@ls. 2.2. 2.0010 |10.30124 
0.41981 | 9.62305 (Goo epecadee 1.0747 |10.03128 
0.42468 | 9.62807] Cs2CO3..|Cs...........- 0.81582 | 9.91160 
CsePtCle...... 2.0679 |10.31553 
(7) 6) Dee 1.1106 |10.04557 
(OHO), 5 Rel O eon mem ae 0.94323 | 9.97462 
(OO Rp eretd 5 1.1949 |10.07732 
2.1350 |10.32941 Cs2PtCle...... 2.3909 |10.37855 
2.7700 |10.44248 (OESNOFE = Ae Ben 1.2841 |10.10859 
siGr ners atoancec 0.28408 | 9.45344 
CsePt@he. | Csi. cede ns ce 0.39451 | 9.59606 
4.0411 |10.60650 GSOUN, Je oa. 0.49976 | 9.69876 
1.2284 |10.08933 CsaCO3.....-.- 0.48358 | 9.68447 
1.1713 |10.06866 C8208. J 1. ccroats 0.41826 | 9.62145 
2.0288) |10.30712)| ‘CssSOu... 7 (Csi. 2. :...-... 0.73455 | 9.86602 
Ces. CSCIM ae eae 0.93051 | 9.96872 
(C204). Css Ose eee eae 0.90038 | 9.95443 
3H.20.. 0.46837 | 9.67059 CSSOX. Sa sisiesee 0.77877 | 9.89141 
0.94998 | 9.97772)| SOs..... CssOF a a ttrscs.. 3.5201 |10.54656 
Ce(NOs)4 0.36101 | 9.55752 i 
Cc 0.44345 | 9.64684] C 
0.42284 | 9.62617 
Ce(NOs)4 0.32867 | 9.51676 
(NH 0.33802 | 9.52894 
NOs)2. 0.24737 | 9.39334 
FOL Ce htte tae a diae 0.24746 | 9.39350 0.58224 | 9.76510 
CeOsh. Fie osinwes 0.30397. | 9.48283 0.69387 | 9.84128 
erg be neice 0.28984 | 9.46216 TI@UAR A eer 0.25440 | 9.40552 
CeQsniaes|| Coveenmrren- sca 0.81409 | 9.91067] BaCrOg../Cl............ 0.27988 | 9.44698 
Ce(NOs)4...... 2.2551 10:35316), Ca...... CU. fee 1.7693 |10.24780 
Ce(NOs)4. Cl. RAY Rats one ce 3.0426 |10.48324 
(NH4NOs)o AgOl..t2: ee 4.0426 |10.60666 
HO} na cca we 3.2898 |10.51717 BaCrOlesse.k 3.5729 |10.55302 
GegOs. ba ..cce 0.95352 | 9.97933 CRD Aces bene 0.56519 | 9.75220 
CezOs. chil CON. 2 nesaeen 0.85377 | 9.93134 VSO) aie eres 1.0284 /|10.01218 
Ce(NO3)4...... 2.3650 |10.37383 KVR. Sees 1.1026 |10.04243 
Ce(NOs3)4. SCR, hepee eee 2.1026 |10.32276 
(NH4NOs)2 (Datennse cmeeice 0.19573 | 9.29166 
HeOh seems 3.4502 |10.53784 MLS Era secrenerees 0.84295. | 9.53523 
CeOs..feccnente ; 10 .02067 MgCletnccwcn 1.3430 |10.12806 
Ceo(SOu)3...... 10 .23847 IMnOo-f anes 1.2259 |10.08844 
Ce2(SO4)3}Ce............ 9.69288 ISU fe ea, 0.64859 | 9.81197 
ae INACHE Rec nhc 1.6486 |10.21711 
CLEtON Gaaaae 1.0527 |10.02228 9.70654 
e203. prs. nrrers 0.57748 | 9.76153 410 .65877 
10 .23490 











GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 











Weighed Sought Factor 
Chlorine: 
COs: &. EROS oes cec 0.89331 
NaC. ccen 0.70041 
C1O4;.....15 PACTS hc a terete 1,4412 
iG Almera 0.74960 
NaCl 5 ooccas ps 0.58773 
HO a PEN Bors avcteroahs 2.9584 
VOILE Soares 3.9308 
INEGI: | oon ae 1.4671 
(NH4)2S0,..... 1.8119 
art ae Cl eins sae Oe 90692, 
IK Clee Gly sounsep mon: 0.47559 
(ClO 3s se erertrere et 1.1194 
LOG si) r0:55e es 1.3340 
: Gees (Ce vars 5.1091 
Mg a4 .2 (Olen: Baers 2.9159 
MeClet Fil Clie Foto ccs 0.74463 
Mn0O2 Claes pene 4 0.81576 
Nae Clan nace 1.5418 
NaCl. Clee Ae ee 0.60658 
ClLOss eae 1.4277 
ClO ier scsi 1.7015 
NBw@...% MOA Oye ces nok 1.9654 
WEA GA ekC poses s 0.68162 
(NH4)2 
PO meELCl Ss Aa tectse 0.55191 
PbCrOpe Clin ee 0.21940 
Chromium: 
52.01 
BaCrO.. . 0.20527 
0.39472 
0.45787 
0.30000 
1.4139 
RCTS Boras 4.8716 
1.4614 
6.2146 
CrO3 2.5334 
0.76002 
1.9418 
1.4709 
3.2319 
CrOy....|BaCrOu....... 2.1840 
DOrOgy cee 2.7861 
Cr203....|BaCrOs....... 3.3334 
(Gia Ooo eee 0.68425 
GrO@saedairovsce 1.3157 
CROW seinen ack 1.5262 
IPbCrOgs saaae. 4.2523 
Cre(SOx)3 
18H20.|BaCrOu....... 0.70725 
PbCrOu....... 0.90223 
KeOrQ4. Or@saes....0 5 0.51498 
PbCrO ga iinces 1.6643 
KeCr207 .|CrOs.......... 0.67985 
PbCrOg fc nca- 2.1972 
PbCrOdn| Creeeereetece sc 0.16091 
CrOs Hite vin ves 0.30942 
(O20) 38 Gee 0.35892 
CrsO seen... 0.23516 




















Loga- Loga~- 
rithm || Weighed Sought Factor | rithm 

—10 |\Chromium: —10 
9.95100)| PbCrOs..|Cre(SOx)s. 

9.84535 18H20......] 1.1084 |10.04468 
10.15872 KoCrOg: av ncc 0.60084 | 9.77876 

9.87483 KeCr207....... 0.45513 | 9.65813 

9.76918||Cobalt 
10.47106]) Co= 
10 .59448 58.94 
10.16646]} Co...... Co(NOs)2. 

1025813) 6H3O\.-: 4.9381 |10.69356 

9.95757 Co(NO2)s. 

9.67724 (KNOs)3 7.6735 |10.88499 
10 04900; OO Ree hae 1.2715 |10.10430 
10.12517 CosOR eee 1.3620. |10.13416 
10. 70834) CosOuenee ee 2.6298 |10.41992 
10 .46477| CoSO..7H20...} 4.7695 |10.67847 

9.87194 (CoSO4)e. 

9.91156 (K2SO.)3....| 7.0644 |10.84908 
10.18803|} Co(NOs)e. 

9.78289 (Ye OR Co onacoaneee 6 0.20251 | 9.30644 
10.15465}} Co(NOs)s. 

10 .23082 (KNOo)3/Co...........- 0.13032 | 9.11501 
10. 29346 CoO ae ene 0.16570 | 9.21931 
9.83354]! CoO..... Cor edie cto 0.78650 | 9.89570 
Co(NOz)s. 
9.74187 (KNOb2)3 6.0352 |10.78069 
9.34123 (CosOsee See 1.0712 |10.02986 
CoSOeF seca 2.0683 |10.31562 
(CoSO4)o. 
(K2S04)s. 5.5562 |10.74477 

9.812381) CosO4....|Coz.... 2.2... 0.78424 | 9.86584 

9.59629 CoO soho) ficts 0.93356 | 9.97014 

9.66074) CoSO4...|/Co............ 0.38026 | 9.58008 

9.47712 \Oo\ OF Seoeemece 6 0.48348 | 9.68438 

CoSOs. 
10. 15043 VASI@S aKOon aeeepodn Ss 0.20967 | 9.32153 
10.68767 
10 .16478 Oke oeone 0.26658 | 9.42583 
10.79341!| (CoSOs)o. 
10.40371 (K2SO1)3/Co...........- 0.14155 | 9.15092 

9.88083) CRORE Aaoceee 0.17998 | 9.25523 
10 .28821/Columbium: 
10.16759|| (niobium) 

10.50945)} Cbh= 

10 .33926 92.91 

10.44500]] Cb...... ObsOe aa caas er 1.4305 |10.15550 

1052288]. ChsOs:). -|\Cbi. «.4......- 0.69904 | 9.84450 
9 .83522||Copper: 

10.11917] Cu=68.57 

10.18362]) Cu...... CuxC2H302. 

10 .62863 (AsOz)3 3.9871 |10.60065 

CuONSi. ......... 1.9136 |10,.28185 

9.84957, (COLO)s a8 Sepenicterc 1.2517 |10.09750 

9.95532 (Cree testers 1.1258 |10.05148 

9.71179) (CUPS a eeooca 1.2522 |10.09766 
10.22124 CuSO. 

9.83241 HELO! sictaviee 3.9281 |10.59419 
10.34187]) CusCe. 

9.20659 H302. 

9.49055 (AsO2)3|Cu........--- 0.25081 | 9.39935 

9.55500 MgeAs207..... 0.91868 | 9.96316 

OeSZISTlmCUONS. WiCWs eles. es 0.52257 | 9.71815 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 












































Loga- Loga- 
Weighed Sought Factor | rithm |) Weighed Sought Factor | rithm 
Copper: —10 ||Fluorine: —10 
CaCNss.| CuO eerere eae 0.65410 | 9.81564] K2SiFs...|HoSiFs........ 0.65414 | 9.81567 
CuOre.2 Cu aa acnennan 0.79892 | 9.90250 1 eocudaetae o 0.52754 | 9.72226 
CuCNS....... 1.5288 |10.18436 Sills d sine caries 0.64499 | 9.80955 
CueS! si ancnnrcs 1.0004 |10.00016)) SiFs..... Basif’s........ 2.6852 |10.42897 
CuSOs. ESSil'g; .ia4 one 1.38845 |10.14131 
(ASO), noone 3.1383 |10.49669]| SiFs..... IBAOih gt. tee 1.9669 |10.203879 
‘CusO Foe |Cutincrinc cere 0.88822 | 9.94852 Calor... 222 -: 1.6489 |10.21719 
CuicS he oaactre 1.1122 |10.04618 H2SiF’s he Seltines 1.0142 |10.00612 
Cues s cl Cane. entree 0.79862 | 9.90234 KoSik's......-- 1.5504 |10.19045 
Cue ieee 0.99962 | 9.99984|Gallium: 
Ont coueccs 0.89912 | 9.95382] Ga= 
CuSO.. 69.72 
MEU O  aonod 3.1371 |10.49652]| Ga...... GasOs.c. ces ae 1.3442 |10.12847 
CuSO. Gasss. ese ceene 1.6898 |10.22782 
EOP ECN eeuoodoond 0.25457 | 9.40581] GaeO3...|Ga........... 0.74392 | 9.87153 
CuO erecta 0.31865 | 9.50331]/ GasSs....]Ga........... 0.59180 | 9.77218 
CusSietsas sere 0.31877 | 9.50348]\Germanium: 
Mg2As207 Cu2C2H 302, Ge= 
(AsO2)3..... 1.0885 |10.03684 72.60 
Erbium: Ge Nas GeOz..........| 1.4408 |10.15860 
Er= KoGel'g. is... 3.6473 |10.56197 
167.2 GeOssn2 (Gers. ds sees 0.69407 | 9.84140 
Bri.2. ee HroO3...5..2- - 1.1435 |10.05825|| KeGeF’s. .|Ge........... 0.27418 | 9.43803 
HireOgneen| Eiteeeepeer ite 0.87448 | 9.94175||Gold: 
Fluorine: Au= 
F= 19.000 197.2 
BaF,....|BaSiFs........ 16598490) 10220238]|| (Atos. eee HO) pa aoon 6 1.5394 |10.18735 
Basil’s,...)| Balls..c... eases 0.62759 | 9.79767 HAuCls. 
F 0.40799 | 9.61065 SEO eee 2.0898 |10.32010 
0.42963 | 9.63310 KAu(CN)as. 
0.51563 | 9.71233 HLO Sse ce 1.8174 |10.25944 
0.37241 | 9.57103]/ AuCls....JAu........... 0.64960 | 9.81265 
0.50841 | 9.70621] HAuCls. 
0.48668 | 9.68724 CUSEXOY asl ono gade ...| 0.47852 | 9.67990 
0.51250 | 9.70970]) KAu(CN)a 
0.61508 | 9.78893 JER OS Sallis Ge Mee ae 0.55025 | 9.74056 
0.60647 | 9.78281)Hydrogen: 
0.27912 | 9.44580], H= 
0.29393 | 9.46825 1.0081 
2.4511 |10.38935]) AgCNS../HCNS........ 0.35603 | 9.55149 
2.0547 |10.31276]) BaSQs...JHCNS........ 0.25313 | 9.40335 
3.5826 |10.55420] CuCNS../HCNS........ 0.48571 | 9.68638 
1.2688 |10.10169|| H H20 8.9857 |10.95113 
1.9320 |10.28602 7.9357 |10.89959 
2.3276 |10.36690 2.8087 |10.44851 





1.9512 |10.29030 
3.4021 |10.53175 
1.8347 |10.26356 
3.6004 |10.55636 
1.2001 |10.07924 
1.9394 |10.28767 
1.6258 |10.21107 
0.79125 | 9.89831 
0.27774 | 9.44364 
0.83323 | 9.92076 
1.5287 |10.18433 
0.72226 | 9.85869 
0.98601 | 9.99388 


8.9505 |10.59665 
2.0588 |10.31362 
0.11191 | 9.04887 
0.12601 | 9.10041 


1.2091 |10.08247 
1.4190 |10.15200 
0.82704 | 9.91753 
0.70470 | 9.84800 








1.8956 |10.27774]) Ag...... 180 la tae Sata 1.1858 |10.07402 
0.51759 | 9.71398 Teeee  <teelctonsle's 1.1765 |10.07050 
0.54505 | 9.73644 AgCl..../I............. 0.88547 | 9.94717 
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Weighed Sought Factor 
fodine: 
JNA eee ELD ee sey tered: 0.54484 
PYRE aaccncvand 0.54055 
OSM a eae: 0.74497 
WOUPPA. «.tresnci ats 0.81312 
ISOS Ieee 0.71090 
TOs Me teleosts 0.77905 
ELD et. 5 1. 3 eee 0.84329 
INGLIS ctarcetens 1.8354 
PGi Ge taisi oe 0.41703 
[eco Isa 3 reer 1.4092 
SRT 8 Be Pores 2.5898 
Te oa oe RG ht Feces sieeve 0.84998 
AgCl 1.1293 
[lhe od Renee 1.8500 
IDES Mijas 0.42034 
Pagar a eateers 1.4203 
CU. AS eee ee 2.6104 
TOR Ses ACA LBS Se Re nF 1.3423 
i000 oe oe A 1.0306 
RU isacerae 1.8941 
TO 5: Aes RaR Epo Ot 1.2298 
Par yee 0.94422 
BOLT, ei ee taxene 1.7353 
TOs Agi do): aarp 1.4067 
Pao 2 rte 1.0800 
(UCR eee 1.9848 
T:07..... IND, chassl tories 1.2836 
IR dio. seeps s- 0.98551 
NG ieee ec ee 1.8112 
demas: (SNe occ 2.3979 
i ates oaonbee 2.3790 
dle 2 (o0 ee Roe anes 0.70965 
[ee ears es 0.70406 
ORE E Mossel 2 0.97032 
TOD rsdn x: 1.0591 
UNO) ere ba sopbe 0.92594 
10 Adeeae bbe 1.0147 
49 Oe 150 Pee poe apa 0.38613 
ERR Scene ee 0.38309 
TO ee eae 0.52796 
ihe sot abies 0.57626 
WO cae ni ee 0.50382 
WeOpse orcs ae 0.55211 
Tron: 
Fe= 55.84 
IN an Fe7(CN))s, 
prussian blue.| 0.44247 
CN......|Fe7(CN)is..... 1.8346 
COs.= MeCOs.io0 5... 2.6324 
Fe(HCOs)2 2.0209 
(OF in aaeeeiee 1.6324 
1 ae ite Fe(HCOs)2 3.1855 
HeOrm ones. 1.2865 
ResOstntcuisc:.: 1.4298 
PePOm iss... 2.7009 
PES wea tee. 1.5741 
FesOusnsceds: 2.7203 
FeSOs. 
103 Os Gnomon 4.9788 
FeSO«(NH,)2 
$0..6H20...| 7.0225 
FeAsOu...|MgoAseO7..... 0.79707 
































Loga- y Loga- 
rithm || Weighed Sought Factor | rithm 
—10 Iron: —10 
9.73627)) FeCls....|/FeoOs......... 0.49220 | 9.69214 
9.73283] Fe7(CN):s, 
9.87214|| prussian 
9.91015 blucw Ages seen. eee 2.2600 |10.35412 
9.85181 (OM eaaehaneone 0.54507 | 9.73645 
9.89156] FeCOs.../COz.......... fe 37989 | 9.57966 
9.92598 HeQun aes aes 0.62011 | 9.79247 
10. 26373 HesOg.qac.s 28 0.68917 | 9.83832 
9.62017]) Fe. 
10.14896 GCHCOs)2|COzis- ce... 0.49484 | 9.69446 
1041327 Lele aac gaa 0.31393 | 9.49683 
9.92941 O)4.40 a tacacreyte 0.40388 | 9.60625 
10 05283 HesO sea saetne 0.44885 | 9.65210 
NDT Ally, dk Os 38 Sal CO hd cc coooncs 0.61261 | 9.78719 
9.62360 Ske atns piemieene 0.77728 | 9.89058 
10.15239 HeCOgenmncnc: 1.6126 |10.20753 
10.41670 Fe(HCOs)2 2.4760 |10.39375 
10.12786 COh86 aeeto ae 1.1114 |10.04585 
10.01308 HeROieen ie 2.0994 |10.32209 
10.27740 laGseern beecase 1.2236 |10.08762 
10.08985 SLO kre As somes 1.1144 |10.04705 
OFO 7507 Nh esOnvean| Peme aeeenra: 0.69940 | 9.84472 
10. 23938 BleCls sentence: 2.0317 |10.30786 
10.14819 BeCOsst. one: 1.4510 |10.16168 
10 .03342 sae ...| 2.2279 |10.34790 
10.29773 2.9922 1|10.47599 
10.10844 0.89980 | 9.95415 
9.99366) 0.96660 | 9.98525 
1025797 1.8890 |10.27624 
10.37983 1.1010 |10.04177 
10.37640 MeSOsaceaee 1.9026 |10.27934 
9.85104 FeSOs.7H20...| 3.4821 |10.54185 
9.84761 FeSO. 
9.98692 (NH4)2SO4 
1002493 HEU) cance 4.9115 |10.69122 
9.96658) Fes(SO4)3...... 2.5041 |10.39866 
10.00634]) FesOs....|/FeoOs......... 1.0346 |10.01475 
9758673 |SebePOre sierra cece: 0.37024 | 9.56849 
9.58330) HaOlerarierncrc: 0.47633 | 9.67791 
9.72260 Fe203.......... 0.52940 | 9.72378 
9.76062] FeS.....|Fe... 63527 | 9.80296 
9.70227 1 O orate peeicone 0.81729 | 9.91238 
9.74203 HiGrOss canecee 0.90830 | 9.95823 
PesOmu lorena eee cre 0.36761 | 9.56539 
Fe0s 0.52561 | 9.72066 
DOs tamales 0.52706 | 9.72186 
9.64588] FeSO. 
10 .26355 TELo Os a Hence otek ce 0.20085 | 9.30288 
10.42034 lesa, ate creators 0.28718 | 9.45815 
1030554) FeSO.. 
10.21281 (NHa)2. 
10 .50317| SOu. 
10.10942 GHoO Rent ance nee 0.14240 | 9.15351 
10. 15528 ReoOs) ci eateete 0.20360 | 9.80878 
1043151] Fe2(SOx4)3 |FeoO3......... 0.39934 | 9.60134 
10.19704}) MgeAseO7|FeAsOy....... 1.2546 |10.09850 
1OFASAGTIINS Osan, ae | eOnremeneerer: 0.89733 | 9.95295 
ReSOfae rere 1.8973 |10.27814 
10 .69712]|Lanthanum 
1084649) 138.92 
9.9015! Jia seats Lisi ireapshonsticks 1.1728 |10.06921 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 





Weighed Sought 
Lanthanum: 
Laas. §. abana chews awete 
Lead: 
Pb= 
207.21 
BaSOs... 
PBs sects 
Pbs 
PooOnebiasciece 
Pb(C2H;30 
2)2.3H20|PbCrOs....... 
PbS Older err 
PbCle. (PED ts seen on 
PbO leckooseke 
PCO; el bbw cennoe see 
IBDO Eek oscar. 
(2 SOAs Saeenbn 
(PbCOs)2. 
Bb(OH) a Pip vector cassie 
BbCrOmee ca, 
BpSOs 8 eck 
eb OrOsraebseancki ace 
Pb(C2H302)2 
SHIOE Sc coe 
(PbCOs3)o. 
Pb(OH)2 
IPD OMe drsitecniet: 
1H on OYAn Guan eon 
PbsOsce.csccr 
PpCINOs)siBbOe nae 
PDOs stores teres 
PbSOL.e ics 
PbO eater 12 oY ae Saber 
i OCR aaanpod 
RbCO3 ee. 
IACHONG caawse 
Pb(NOs)o...... 
Bb Oseancacr 
IDS eae tenes 
LEO, ganeans 
POs eee eee eons 
Pb(NOs)e...... 
DOW htacitee 
PDSOmer tte 
Pbs0« IPbGrOuk scent 
PbSOx 
JHA OVEN, WA css ccnocon 
DS las Teo yirs Riee e, o 
PbO Ae oe 
IBDSOssemeeent. 
PbsOs.)- a |BasOmen on. 
ID era ere. vote 
Pb(C2H302)2 
SESOh eee 
BhCOseeeae 














Factor 


0.85269 


0.76968 
0.68325 


1.2509 
0.88113 























Loga- 
rithm || Weighed Sought 
—10 Lead: 
9.93079]|PbSOg..... (PbCOs)2. 
10.11369 
10. 12783 
10. 11046) BBIOR foayaciens 
IPDS sd fteyarejors)-4: 
10.09614)|Lithium: 
10.19309] Li= 6.940 
10 .03230; COoRe Nita Os ecm 
10 .06237, BIH COs oe usc 
1006601 WOE Pciccek 
10.06248) Li....... TG Sarone 
1016542 Li2COz........ 
lit ORs Soeacee 
9.93046 eigsPOaF 5 scree 
9.90279 isSOs ne eee 
9.87217] LiCl..... LEE Ae cave 
9.90448) LieCOs.......: 
9.88954 igOl Rab agent 
9.92184 ThigP Oa hie sce 
10 .05496 IPOS Socde ns 
Tis Ogee Oa. 8... cance 
9.90386 LSS on aeeeooe 
10 09694) EN Cas Apes 
10 .06928 TiHCOs. ...... 
9.80691 sO A. Soe 
DipPOG nanan 
10.06954) LiHCOs../COe.......... 
LizCOs........ 
9.90306 hieO fn feet 
9.83922 IGT HO)'e SaBeye 
9.84947|) LisO..... COs it ene 
9.97233 |S so abeooes 
9.82859 LOO eee ae 
9.85865 WieO Osh nace 
9.98171 Pi COs. 5. ck 
9.96770 DisROas sc eace 
10 .09552 IEVISKO"NG sop and. 
10.07816 SOR ht cnet 
TOS16C78| elise Oc Danese ene 
10.17141 WiGl.e ee nets 
10 .03007| isCOssee ere 
10.03017 THC Oss eer 
1013312 ieOk.2 doe esp 
9.93763 Miss Oe. bones ne 
1014135 LixSOs.H20 
9.96993) LisSOs.. .|Li............ 
1010305) LLL OES Sera 
10. 15053 LBV O RSF GARR A 
10. 12286) Hise Odes... ade 
9.93399 BOsiceeten aie 
9.93752]| LieSO.. 
9.96983) Ea Ora tsPOaec 
10.10294]) SO3..... OOS Sam naar 
9.88631 TYSONS ewes 
9 .83458]/Magnesium: 
Mg= 
10.09721 24.32 
9.94504] BaSOg...|MgSOq........ 
MgS0O..7H20.. . 
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Factor 


0.85256 
1.0658 

1.0922 

0.73601 
0.78877 
0.75360 
0.78897 


1.6789 
1.5442 
0.67894 
6.1091 
5.3235 
2.1527 
5.5620 
7.9207 
0.16369 
0.87141 
0.35238 
0.91044 
1.2966 
0.59562 
0.18785 
1.1476 
1.8394 
0 
1 


0.60333 
0.37322 
1.3732 


0.51572 
1.0560 








ee 


Loga:- 
rit 





—10 


9.93072 
10.02767 
10 .03829 

9.86688 
9.89695 
9.87714 

9.89706 


10 .22503 
10.18869 
9.83183 
10. 78598 
10. 72620 
1033299 
10. 74523 
10.89877 
9.21402 
9.94022 
9.54702 
9.95925 
10.11279 
9.77497 
9.27380 
10.05978 
10 26469 
9.60679 
10.01903 
9.81131 
9.73531 
9.34211 
9.75435 
10.16817 
9.66701 
10 .45298 
10.39321 
10 .65789 
10.41224 
10.56578 
1042803 
9.25477 
10 .04075 
9.98097 
10 .24565 
9.58776 
10. 15354 
1021944 
9.10123 
9.88721 
9.43422 
9.84646 
9.86226 


9.78056 
9.57197 
10.13774 


9.71242 
10 .02367 


GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 


Weighed 


Magnesium: 


MogBronise..c ce: 
MgBr2.6H20.. . 
Me 


MgCOs 








Mg. 
(HCOs)2 

M 
Mele) CHLGE 0 > bce 
MgO.... 
RECON ana 
Mg(HCOs)z.... 
MgeP207...... 


MgeP207.|Mg.........-- 
MeCls Wy atae 
MgClo.6H20... 


MgCle.KCl. 





MeSOI acc. 
BRO ee. ay 


MgSO.. 
7H20. .|BaSOs. . 


110.438 











Loga- 


Factor rithm 


—10 
0.15216 | 9.18230 
1.1522 |10.06151 
1.8285 |10.26209 
0.34295 | 9.53523 
1.3430 |10.12806 
2.8673 |10.45747 
1.9162 |10.28243 
0.91616 | 9.96197 
0.095808} 8.98140 
1.0958 |10.03973 
6.5720 |10.81770 
2.9159 |10.46477 
11.01860 
10 .54002 
1021956 
10.66053 
1069459 
9.93849 


9.73791 
9.87194 
10.06770 


9.54253 
9.73829 


3.4675 
1.6579 
4.5765 
4.9498 
0.86794 


0.54690 
0.74463 
1.1687 


0.34876 
0.54738 


0.40053 
0.52188 
0.28839 
1.7355 
0.47812 
1.3198 


0.57620 
0.27549 
0.76047 
0.91257 


9.60263 
9.71757) 
9.45998 
10 .23943 
9.67954 
10.12051 


9.76057 
9.44011 
9.88108 
9.96027 
10 .03803 
9.78044 
10 32046 
10 .55989 
10 .44097 
10 .47503 
10.29790 
9.33947 
9.93230) 
10.26171 


1039737 
9.87949 
10.11892 
9.55903 
10 .03406 
1034531 
10 .28758 
9.30541 
9.52497) 
9.96594 
9 82286 


9.97633) 
1485 





0.66506 
0.94696 








Weighed 


Magnesium: 


MgSOx. 
7H20. . 


Mn0.... 


Mn0O:.... 


Mn20s...|M 


Mnsz0s... 


MnzP207. 


MnS0.... 











MnCOs. . 





MnCO3....... 





Factor 


0. 
0. 
0. 


1 


45153 
32480 
50362 


.5036 
3. 


0789 


-61710 
66351 
2346 
. 75683 
3136 


64950 
.40081 
43095 
62047 
. 17443 
6205 
4949 
.1128 
0752 
.0007 
2264 
. 1287 
.1287 
.87730 
6325 
69593 
89864 
96621 
. 72027 











i 


Loga- 
rithm 


—10 


9.65469 
9.51161 
9.70210 
10.17714 
10 .48839 


9.81081 
10.41692 
1020728 
10 .32066 
10.11102 


10. 15743 


1014251 
10.41220 
9.58302 
9.67934 
10.18742 
9.79036 
9.82184 
10.09154 
9.87900 
10.11845 


9.81258 
9.60294 
9.63443 
9.79272 
9.88898 
10. 20964 
10.39706 
10.04641 
10.03149 
1030118 
10 .08864 
10 .32812 
10 .05259 
9.94315 
10 21284 
9.84257 
9.95359 
& 98507 
9.85749 
10.17816 
10.386557 
9.96851 
10.05685 
10.01493 
10. 29663 
9.58780 
9.90846 
9.69882 
9.78716 
10 02694 
9.80034 
10.12100 
9.91136 
10 . 23948 
10.18919 
9.56086 


GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 









































Loga- 
Weighed Sought Factor | rithm || Weighed Sought Factor 
Manganese: —10 ||Molybde- 
MnSOs..|MnO......... 0.46977 | 9.67188 num: 
IMmsO4% ... ce 0.50509 | 9.70337} (NHa)o. 
Mn2P207...... 0.93986 | 9.97306) Mo0Os..|MoOs........- 0.78432 
IMTS ae ncces 0.57613 | 9.76052 IMoSa* ts amavsete 0.98010 
SOstescenece 0.53023 | 9.72447 (NH4)3PO.. 
SOssniack MnO} acces 0.88596 | 9.94741 12Mo03..... 0.79771 
MnS04 1.8860 |10.27553 PbMoOg...... 1.8730 
Mere, Shae 
= 
200.61 12MpOs.. IMoOssees mentee 0.92054 
He es Fes EH ge CLE Renee 1.1767 |10.07068 CE oOcs 1.2536 
HpCloseeee mes 1.38535 |10.13146]/ PbMoQz.|/Mo........... 0.26133 
Ep Ofer eee 1.0798 |10.03333 Mo0s Bei-w 6 (Gta 0.39206 
Hes ea cee 1.1598 |10.06439) (NH4)2MoOg 0.53391 
Hg Clea Heme a pe cene 0.84980 | 9.92932||Neody- 
He Cl etcenes 1.1502 |10.06077 mium: 
HeNOz........ 1.1125 |10.04629 = 
Ee OWE datas 0.91758 | 9.96264) 144.27 
HyeOl fs oeniccire 0.88369 | 9.94630) Nd...... INdsOsaen salar 1.1664 
Hess oath 0.98561 | 9.99371)) Nd2Os.../Nd........... 0.85737 
Hig @lo wp Elen rae cere 0.73883 | 9.86854\|Nickel 
HG Clee ee. 0.86941 | 9.93923/| Ni= 
Ele S Sat rece ecioe 0.85690 | 9.93293 58.69 
Hg(CN)2 |HgS.......... 0.92093 | 9.96423]/ Ni...... Ni(CsH7N202)2, 
HigNOs.e|He@lin. cen 0.89890 | 9.95371 Ni-glyoxime .| 4.9227 
gS Mase ae rans 0.88596 | 9.94742 Ni(NOs3)2.6H20 | 4.9549 
Hg(NOs)e |HgS.......... 0.71678 | 9.85536 INIORES eeekee 1.2726 
Hg(NOs)o. INDS Oday eee 2.6367 
1300) Oo Welsh oy ganeoen 0.67905 | 9.83190 NiSO4.7H20...| 4.7855 
SOR geet en ier. 0.92613 | 9.96667) Ni(C4H7 
Ig Clenrecornry 1.0898 |10.03736 N202)2, 
gS eset 1.0741 |10.03106' Ni-gly- 
Hg:0 HeCleceere 1.1316 |10.05370) OXIMIC) ANG oie, erere ictal 0.20314 
Boece 1.1153 |10.04741 INIOM acne 0.25852 
gS ana pee oer ee 0.86221 | 9.93561)! Ni(NOs)2. 
Hele ocncman 1.0146 |10.00629) GHLOMNINIC GS Bontcarncnk 0.20182 
Eig @l eee ents 1.1670 |10.06707 INION Prater 0.25684 
Hg(CN)eo...... 1.0859 |10.03577 INNIS Oseree nee 0.53215 
ZNOseneet 1.1287 |10.05258]) NiO..... Lo re 0.78578 
He(NOs)s Nenain 1.3952 |10.14464 Ni( Ca: NiO)s, 
Hg(NO3)2.H20.| 1.4727 |10.16810) Ni-glyoxime .| 3.8682 
EPO Serene 0.93098 | 9.96894 Owe 6H20 | 3.8935 
eRe csc sctcte 0.89659 | 9.95259) iSOs 2.0719 
lelglOnsaenooas 1.2751 |10.10553 3.7604 
Io OV ool Gaganoces 0.78427 | 9.89447] NiSOs 0.37926 
Molybde- 1.8792 
num: 0.48265 
Mo= 1.8149 

95.95 NiSO. 

ON aawe IMOOBi see. /ccocke 1.5003 |10.1761 7H20 0.20896 
IMOSsahie.ocne- 2.0024 |10.30155 0.26593 
PbMoO,...... 3.8266 |10.58281 0.55098 

Mo03,..2|Mo. i. ...0..0. 0.66655 | 9.82383])Nitrogen: 
IMoSscteo.niete 1.3347 |10.12538] N= 
(NH4)oMoOs...} 1.3618 |10.13411 14.008 
(NHa)3PO.. AgNO... . 0.30552 
12Mo03..... 1.0863 |10.03596) 0.24698 
PbMoOy...... 2.5506 |10.40664)/ HNO:... 3.2731 
MoSs. fee eispaferststavevets 0.49940 | 9.69845] HNOs3... 0.22229 
SOR EE CEO 0.74923 | 9.87462 0.27028 
(NaNO. 1.0203  |10.00873 y 0.84895 
(NH4)oPtCls.. .| 3.5233 





Loga- 
rithm 


—i0 


9.86589 
9.99127 


9.90184 
10 .27253 


9.96404 
10.00816 
9.41719 
9.59336 
9.72747 


10 .06683 
9.93317 


1069221 
1069504 
10. 10470 
10.42107 
10.67993 


9.30779 
9.41249 


9.30496 
9.40966 
9.72603 
9.89530 


10.58751 
1059034 
10.31637 
10.57523 
9.57893 
1027397 
9.68363 
10. 25886 


9.32007 
9.42477 
9.74114 


9.48504 
9.39267 
0.51496 
9.34692 
9.43182 
9.92888 
1054695 


Weighed 


Nitrogen: 
HNO... 








GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 




















Loga- Loga- 
Sought Factor | rithm |} Weighed Sought Factor | rithm 
—10 |\Nitrogen: —10 
INOW ance 0.47620.) 9.67779) Pt....... INOs® a aictehe 0.63523 | 9.80293 
1 218 Seed ae ses 1.5490 |10.19007 INSObs.ec2eeee 0.55328 | 9.74294 
SOs seesesene 0.63523 | 9.80293] SOs..... EIN OG: ce ete 1.5742 |10.19707 
INsOptans ca vas OF58418 | OS7Z 769) Te) Niece. orcas 0.34994 | 9.54399 
HNOs. 4.4986 |10.65308 INigOB 2 cisieiere srs 1.3492 |10.13007 
NaNOs........ 6.0683 |10.78307/}\Osmium 
INETG FOIE oe coe 1.2159 |10.08490 = 
INIECUE ec erence 3.8191 |10.58196 190.2 
er Cle . .|15.850 11.20003]) Os....... OsOFes saccces 1.3365 |10.12597 
(NH:)280s..... 4.7166 |10.67363|| OsOs..../Os........+... 0.74823 | 9.87403 
NO2 R 10.51646||Palladium: 
10.64607 = 
1043350 106.7 
10.58608}} KePdCle.|Pd............ 0.26834 | 9.42868 
10.84314) PdCl2.2H20 0.53729 | 9.73021 
10.45601]} Pd...... KePdCle....... 8.7267 |10.57132 
9.21693 PdCls.2H20. 2.0023 |10.30153 
9.80301 loa adeoree 3.3790 |10.52879 
10.56818 Pd(NOs)o...... 2.1623 |10.33491 
9.91510) PdCle. 
10.56117 2H20..|KePdCle....... 1.8612 |10.26979 
10.50118) Pd iassacdsnss 0.49942 | 9.69847 
10.07112] PdlIe.. Pdtitosanveyae 0.29594 | 9.47121 
9.41804 Pd(NOs)o POeanicig sracateae 0.46247 | 9.66509 
10 .06412/|Phosphorus: 
10.00413)) P=30.98 
AgsPOs.. 0.074005] 8.86926 
0.28382 | 9.45305) 0.22689 | 9.35581 
0.063092) 8.79997 0.16956 | 9.22932 
0.27928 | 9.44604) AgsP20z.. 0.10233 | 9.01001 
0.24325 | 9.38605 IP 0.31373 | 9.49656 
0.23446 | 9.37007 
0.21202 | 9.32637] AlsOs.... 1.3926 |10.14382 
0.81748 | 9.91245] AIPOs... 0.77884 | 9.89145 
10 32221 0.58204 | 9.76495 
10.18560 pu 0.45764 | 9.66052 
10.31521]} FePOs.. 0.62976 | 9.79917 
10.10264 ‘|P20 0.47063 | 9.67268 
j 10255221 MgsP207.|N aol PO, LASERS S 1.2757 |10.10574 
3 9.48354 NasH PO. 
F 9.81440 12H20...... 3.2181 |10.50760 
5 9 35393 NaNHsHPOs. 
: 9.43883 LO Manas cs 1.8786 |10.27384 
; OS9S588i Re Oe Pee ians oes 0.27835 | 9.44459 
: 9.68479) Bm Leesate Sty 0.85337 | 9.93114 
3 10.19707 POs seeks neces 0.63774 | 9.80464 
: 10.60733]| NazHPOs|Mg2P207...... 0.78390 | 9.89426 
5 9.56650 1210) Gl Gee 0.49992 | 9.69890 
; 9.89736) NasHPOs. 
, 10.27231 12H20.|MgeP207...... 0.31074 | 9.49240 
: 9.41392 IRsO sneer cicisiars 0.19817 | 9.29704 
§ 10.19699]| NaNHg. 
° 9.49882 HPO,. 
; 9.99587 4H20..|MgoP207...... 0.53231 | 9.72616 
(NHa)oPtCle...] 4.1110 |10.61395 LEO eicoacnon 0.33947 | 9.53080 
Moe ia Satetele 1.2233 |10.08755] (NH4)3. 
Spent aa agate oy 0.55562 | 9.74478 POs. 
re tee Cierclovreres 1.8074 |10.25706 12 MoOs||Paseee tere: 0.016509] 8.21773 
SOs RAs erseien 0.74119 | 9.86993 POW aeaase 0.050615} 8.70428 
MELIN@siistereis sien © 0.64556 | 9.80993 PoOpenccneee 0.037826] 8.57779 
“tao OBA 0.14850 | 9.15686] P.. AgsPO,.......|18.513 11.138074 
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Loga- Loga- 
Weighed Sought Factor | rithm || Weighed Sought Factor | rithm 
Phosphorus: —10 |Platinum: —10 
Pix aie AgsP207....... Oat LOL OSOOO eR tC lane tba tes icici cre 0.57922 | 9.76284 
MgeP207...... 8.5926 |10.55541}) PtCls. 
(NH,)sPOg. 5H20..|KePtCle....... 1.1882 |10.05621 
12Mo03..... 60.571 11.78227 1 Oe eee 0.45706 | 9.65998 
LEONE Supe ener 2.2912 |10.36005}) PtClo.,..|(NH4)oPtCle...| 1.0884 |10.03680 
P205.24Mo0s. . |58.050 11.76380 Potassium: 
11.525 11.06165] K= 
4.4075 |10.64419 39.096 
3.1874 |10.50344) Ag...... KBriaien tee 1.10382 |10.04265 
1.2840 |10.10855 KG encores 0.69107_|49.83952 
1.5879 |10.20083 KiClOzacmeanee 1.1360 |10.05538 
1.1718 |10.06886 IK ClOgaemresctrs 1.2843 |10.10867 
IONE aonenesn 0.60358 | 9.78073 
19.757 11.29572 Te IE eS ot mete 1.5889 |10.18721 
.|18.934 T2717 25) WAG BT sey.) BT sees ere 0.63373 | 9.80190 
WOT ane nae 3.7592 |10.57510 KGBrOsdinn <lenvae: 0.88983 | 9.94906 
PaOsssn. AgsPOWnn sack Besos LOLiZ06SNeAeCl.. ACLS. 5 ...cc a. 0.52012 | 9.71611 
AgaP2O7....... 4.2651 |10.62993 TUONO Saabeon 0.85500 | 9.93197 
ANCO sites serene 0.71809 | 9.85618 KCl Onan crs 0.96662 | 9.98526 
IAT POWeecree ae 1 7LSie | LOP2S505 I PAGON 2 2 IKCNE 22. 2.4. 0.48630 | 9.68690 
Cas(POu)o..... 2.1851 |10.33948 Agl..... ee aera A 0.70705 | 9.84945 
HePOmiccce: 2.1248 |10.32732 IK Oat oe acser 0.91148 | 9.95975 
MgoP207...... 1.5680 |10.19536|| BaCrOu..|KeCrOu....... 0.76648 | 9.88450 
IN cieEiP Os eae 2.0003 |10.30110 KeCreO7....... 0.58060 | 9.76388 
NaH PO.. BasSOg..|KHSOs....=.5- 0.58334 | 9.76592 
TZHOON ee 5.0462 |10.70296 KGS see aac cosas 0.47233 | 9.67425 
NaNHsHPOs. MeS Ode. eee a 0.74652 | 9.87304 
AH oO sence 2.9458 |10.46920)) Br....... OR SE Re. eta 0.48921 | 9.68950 
(NH4)sPOs. WB rene nekcr. 1.4892 |10.17296 
12Mo03..... 26.437 11.42221 10 .88221 
PAR ie curt: 0.43646 | 9.63995 10.14076 
P205.24Mo00s3. .|25.336 11 .40375 10.04243 
WePoOnis. «a: 5.0303 |10.70159 10.32276 
P205. ' 1053862 
DAMoOsiPi asec. cck es 0.017227) 8.23620 10.59191 
IPO Maas crises 0.052814] 8.72275 10.12328 
Ps Qsaer bam ences: 0.039469] 8.59625 10.49696 
WePsOir-eiben ede <. cnsier 0.086767] 8.93835 10.33046 
POG Bie. oats 0.26601 | 9.42490 10.11662 
BsOceencecer 0.19880 | 9.29841 10 .22692 
Platinum: ; 10.31050 
Pt= 9.95757 
195.23 10.48346 
HoPtCls. 10. 28033 
6H20. .|K2PtCle.......| 0.98889 | 9.97238) 10.49619 
Pisa ceimoreconste 0.37683 | 9.57615 3 10.54948 
KePtCle. Barely. 6H20 .| 1.0657 |10.02762 4.2464 |10.62802 
Be teiectstrae 0.40157 | 9.60376 2.5860 |10.41264 
PCL En aRericr eel 0.69330 | 9.84092 1.2046 |10.08085 
PtCls.5H20....}| 0.87859 | 9.94379 6.2176 |10.79362 
(NHa4)2Pt 2.2285 |10.34802 
Cleat. | Ptsencnicceeces 0.43965 | 9.64311 2.4968 |10.39738 
Hay PM eee c 0.75905 | 9.88027|| KsAsOg..|MgoAsoO7..... 0.60590 | 9.78240 
PtClen te cei 0.91875 ae | KiBracne Ag............] 0.90646 | 9.95735 
Bie obs HPICie 6HLO..| 2.0537 _[10.42385 WeBr 1. ck se 1.5780 |10.19810 
K20....... 0.48247 | 9.68347 BE adc ctht 0.67150 | 9.82704 
KoPtCls.... 2.4902 |10. 39624 K 0. 308e0 ldo eiaee 
(NH4)2PtCls...| 2.2745 |10.35689 Oe en.clh 08 : 
PLC 1.7265 |10. 23716 20....::256..] 0.89572 | 9.59739 
PLC 50. ““"! 9/1879 |10.34002 KBrOs...|AgBr...:::2:..] 1.1244 |10.05094 
PiClay:.. (KePt@le. i002 1.4424 |10.15908] KCl...... Agee aoass sss. :)) £.4470)9 10) 16048 
(NHa4)oPtCle...| 1.3174 ° ]10. 11973 AgCl....2255521 1.9226 |10.28889 
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Loga- 
Weighed Sought Factor rithm || Weighed Sought Factor 
Potassium: —10 ||Potassium: 
KC) CUR Secaccet 0247559) |'9.67724i)" KNOS, [ING .5- 0-22. 0.13855 
OREN SA cs cna 0.52441 | 9.71967 INEst st coos set 0.16846 
KClOss. .unee 1.6488 |10.21586 INO Fg beeen 0.29680 
KOO cece ace 1.8584 |10.26915 INOS eenosaa 0.53418 
KeCOgs ceeece 0.92687 | 9.96702] K:0..... Ol pole meet OF 75287 
KeCreO7....... 1.9732 |10.29517 
PET CO3.. 5 3. oe 1.3429 |10.12803 
KINO cece 1.3561 |10.13230 
GON Sty dorsnee 0.63171 | 9.80052 
KePt@lotn cnmer 3.2605 }10.51329 
TAO) Coretta 1.1686 |10.06768 
Pi Le 10.11705 ; 
KClOs. .. 0. 9.94462 4 
A I 10 06803) 4 
0. 9.46138 : 
0. 9.78414 .146 
KCl0y.. .|Ag 0. 9.89132 f 
A i 10.01474 7 
0. 9.40809 
0. 9.45052 p) 
0. 9.73085] KOH....|KeCOs3........ 1.2317 
0. 9.53137 KOM ee nace 0.83944 
KCN....|A hs TOWSTO2 TI INSP tClemKeeeee ccclcwak 0.16083 
" 10.31310 KGa aee oe 0.380670 
K2COs.. . : 9.50304 KGOOseaierace 0.28427 
K F 10 .03298 KEICOsserees 0.41185 
; 9.83350 KEN Os'asererster 0.41593 
: 9.90951 KiaO ler reurice 0.19375 
F 10 .54627 VSO Sa gnonc 0.35842 
‘ 10.10066 K2S0..Ale 
K2CrOy..|BaCrOu.....-. 1.3047 |10.11550 (SOs)s 
KeCreO7 .|BaCrO4....... 1.7224 |10.23612 24H, 1.9515 
ROMER oa siyst 0.50680 | 9.70483 
KGaOmn deo aader 0.32015 | 9.50535 
KF.2H20 |CaFe....0..... 0.41475 | 9.61779 2.0545 
CaSOx preces ee 0.72816 | 9.85924 2.1171 
KeHAsOs.| MgoAso07..... 0.71170 | 9.85230 1.5805 
KHCOs3..|KCl 9.87197 0.38936 
9.67249 1.3396 
10 38526 0.44873 
9.93965 0.85569 
KHSO, 1023408 0.79312 
9.80609 1.1491 
Vi ect oe 9.81279) 1.5628 
10.15055 0.97679 
9.88338) 1.1604 
9.37198 0.54055 
9.45283 2.7900 
KIO3.... 10 .04025 0.63272 
I 9.77308 0.45945 
KMn0Oyj..}Mn203.......- 0.49947 | 9.69851 
INET Fors hore + 0.55048 | 9.74074 
KeMnOy.|MnoOs.......- 0.40041 | 9.60251 0.51242 
SW Aetna 0.44130 | 9.64473 
KNO2...|K2S04.......- 1.0238 |10.01020 
INGOSH: erates 0.44661 | 9.64993) 
KIN O8)4. SIP ae ctor on anecaeers 0.38669 | 9.58736) 0.48673 
KOVR fade ede 0.73789 | 9.86770 1.6504 
KoO a paate de: 0.46582 | 9.66822 1.4051 
KoPt@lg.n ere. 2.4043 |10.38098 2.0021 
KSsOL can aee 0.86175 | 9.93538 2.4974 














Loga- 
rithm 
—10 
9.14161 
9.22650 
9.47247 
9.72769 
9.87672 
9.66954 
9.91915 
10 .40261 
1019948 
1041534 
1046863 
10.16650 
1049465 
10.32751 
10.54717 
10.33178 
10.07601 
10.71277 
10.26716 
10.05947 
10.09049 
9.92399 
9.20638 
9.48671 
9.45373 
9.61474 
9.61902 
9.28723 
9.55439 


10. 29037 


10,31271 
10.32575 
10.19879 
9.59035 
10. 12696 
9.65198 
9.93232 
9.89934 
10.06035 
10.19891 
9.98980 
10.06462 
9.73284 
10.44561 
9.80121 
9.66224 


9.70963 


9.68729 
10.21760 
10.14776 
10.30149 
10.39749 
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Weighed Sought Factor 
1.8166 
2.2660 
7.2176 
5.9360 
.| 3.3692 
2.2391 
N205 IKON OSSee ee ivice 1.8720 
Kia asses 0.87202 
Pie day eta eee 0.40051 
IO soa sens 0.76375 
BiOess 5 -.- KeSiOss 2... « ae. 2.5683 
SOsse + aCIOME Gncoeee 2.1765 
Praseodym- 
ium 
140.92 
Presents PrsOsereeriviele 1.1703 
ProOsnts {Pr ennet site 0.85447 
Rhodium 
Rh= 
102.91 
NasRhCle/Rh........... 0.26755 
eee NasRhCle.....| 3.7377 
RECs ences 2.0336 
LanOlke teallMlte. pops geeee 0.49173 
Hobidvan: 
85.48 
INOS 6 wells noanooasee 0.59636 
RDC ae cee 0.84372 
Clitesee Ribwer avsntcace 2.4108 
RbCl. aes! 3.4108 
IRbwecrice Ag Cleese nee 1.6768 
Cl eae: 0.41480 
RDC See e 1.4148 
RbsCOs-e- eee 1.3510 
ba Orieracris 1.0936 
RboPtCle...... 3.3864 
RbssOseer oe 1.5619 
RbCL a. ASC gees 1.1852 
(Ok Ane aeoge 0.29319 
“A rah BENS a 0.70681 
Rb2CO3....... 0.95492 
IRbsOfere aerate: 0.77296 
RbePtCle...... 2.3935 
Lidorte\ONe sy one5 1.1040 
Rb2CO3: {| RDe oe vac os 0.74018 
RDC as Groene 1.0472 
RbHCOs...... 1.2685 
Rb2PtCls...... 2.5065 
RibsSOseeeeeer 1.1561 
RbHCOs. |Rb2CO3....... 0.78830 
RbzPtCls....... 1.9759 
RbsOseee cee 0.91134 
RbsOja... | Ose ceerecer 0.91442 
RbCl. 1.2937 
RbsPtCle.....- 3.0966 
RbSOu....... 1.4282 
RbsPtCle. Rb eee ete ot 0.29530 
RECIR Sas 0.41779 
Rb2CO3....... 0.39896 








Loga- 
rithm 





—10 
10.25926 
1035527 
1085839 
10.77350 
1052753 
10.35007 
10.27231 

9.94053 
9.60262 
9.88295) 
10.40965 





10.33776 


10 .06830 
9.93170 


9.42740) 
10.57260 
1030827 

9.69173 


9.77551 
9.92620 
1038216 
1053286 
1022449) 
9.61784 
10. 15069 
10. 18066; 
1003885 
10.52973 
10. 19365) 
10 .07380 
9.46714 
9.84931 
9.97997, 
9.88816 
10.37904 
10 .04295 
9.86934 
10 02003 
10.10331 
10.39907 
10 .06299 
9.89669 
10.29577 
9.95968) 
9.96115 
10.11184 
10 .49088 
10. 15480 
9.47027 
9.62096 
9.60093 




















a= 
Weighed Sought Factor | rit: 
Rubidium: —10 
RbePtCls. 0.50610 | 9.70423 
.| 0.32294 | 9.50912 
Rb2S0s. . .| 0.64025 | 9.80635 
0.90583 | 9.95705 
0.86499 | 9.98701 
1.0973 |10.04032 
0.70017 | 9.84520 
Selenium: 
Se= 
78.96 
MAG SEOs). Ceres cisceisieiees 0.61221 | 9.78690 
HeSeOe, SC neces ice oie 0.54464 | 9.73611 
Seva hen H2SeO3........ 1.6334 |10.21310 
EtsSeO nan sere 1.8361 |10.26389 
SEOs Science 1.4053 |10.14776 
DeOsweescamisiec 1.6079 |10.20626 
SeOz..... Oa Me henienci 0.71161 | 9.85224 
SeOs..... SoM itso dicen 0.62193 | 9.79374 
Silicon: 
Si= 28.06 
Basilien. eile cle. ciist 0.37241 | 9.57103 
SIOR se ye aecass 0.21495 | 9.33233 
HeSiOs.. | 6102....22.. <<. 0.76925 | 9.88607 
LCM ool [SUM G onaoe sen 0.47246 | 9.67436 
SIO caraiccsis ctor 0.27269 | 9.43567 
Giyonaden Bl Op savers cote 2.1404 |10.33050 
Bi AT. IBASIH eg saseiace 2.6852 |10.42897 
KoSiBienan esis 2.1166 |10.32564 
; SiOs ks eee 0.57717 | 9.76130 
Si0e..... [Basil eee... se 4.6523 |10.66767 
is Oke Berens 1.3000 {10.11393 
KSI 6s «a este 3.6672 |10.56433 
ile Aan cere oee 0.46720 | 9.66950 
OUR Pier) <isrcieray 1.7326 |10.23870 
SOK opoagoose 1.2664 |10.10257 
MO. goeatenae 1.5328 |10.18549 
SisO Wes ccri te 0.60040 | 9.77844 
7 Si( OED are eyes 1.5999 |10.20410 
Si03..... SMO oas bnoaore 0.78964 | 9.89743 
Sidy..... OVo.s6 ances 0.65240 | 9.81451 
Si20..... SHO, sb opoonas 1.6656 |10.22156 
SI(OH) 4... 18102... «2.0.5. 0.62502 | 9.79590 
Silver: 
Ag= 
107.880 
AGS Scan INGBT neta cs<crters 1.7408 |10.24075 
ING OMS ns Sonar 1.3287 |10.12342 
INE OINN aoc 1.2412 |10.09383 
INBUN ee tasqs aes 2.1765 |10.33776 
AGNO3 225.050 1.5748 |10.19722 
IAgsON 2 deejsiecciare 1.0742 |10.03107 
Wiese Oat, icenete 1.2935 |10.11176 
AgaPsO7....... 1.4031 |10.14710 
BI eatesioic/slste 0.74079 | 9.86969 
CUR Seressinidocs 0.32867 | 9.51676 
NE chee: <sei5j0;2 1.1765 |10.07059 
IABBre pys|Ageadhel,<.c0.c,0.0 0.57445 | 9.75925 
Beret srereiseceus 0.42555 | 9.62895 
INGO aaa Ut 2 coun eeeeeee 0.75263 | 9.87658 
AgNOs........ 1.1852 |10.07380 
NeSOR Si s5:,0.2 0.80844 | 9.90765 
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GRAVIMETRIC FACTORS AND THEIR 
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Weighed Sought 
Silver: 
AOL: 2 BE Nareve:s: avs oreve ers 
CDR na rseaers 
JNO aa Nt ee eS 
Agl..... Ag BERR seo-ctayators 
IGN Og. WAG. S. nesses 
ING CIN ee oe 
INeeO Mae. PAD ions ss <intarree 
IAG OLE Serererssorele 
Aa Osn | Ameren sreisieu 
NEEP2O 7 WAS des ar ner 
Bel oer... PARR Revd als: ore: arere 
WAGE re cctararoasters 
IA CIE Is ovarerevers 
Clee INGROR A csicco8 
AgOIESS«.< dtes 
Tesertras:. UA a ee 
a 2 ee 
Sodium 
Na= 
22.997 
JN Drege ee NABER Vac -roteiere 
INS OIA raises a 
INGE Sieveictacerer! 
AGBregeis|| NODE e carats 
AgCl NSO: S25 oA 
NaClOs....... 
NaClOs.is..ce- 
AgD Oe. INGE Od acructens 
BaSO. SNe SOs 


NaHS0:.H20.. 


NaoS...... 





Factor 


0.55754 
0.24737 
0.80569 
0.45945 
0.54055 
0.63501 
0.84371 
0.93096 
1.2369 

0.77311 
0.71269 
1.3499 


0.95396 
0.54184 


























Loga- 
rithm || Weighed Sought Factor 
—10 |\Sodium: 
9.74628|| MgeAs207/NasHAsOs3..... 1.0946 
9.39334) NasHAsOy..... 1.1977 
9.90617) MgCle...|NaCl......... 1.2276 
9.66224) Mg2P207.|NasHPO. 1.2757 
9.73283) aeHPO.. 
9.80278) 12H20...... 3.2181 
9.92620 NaNH«HPO, 
9.96893 AHO)... ,sieete 1.8786 
10 .09235' NagP207. 
9 88824) 10H20...... 2.0041 
9.85290] N....... NaNOs....... 6.0683 
10.13031]) Na...... BR Rea seicherisvecd ars 3.4751 
10.37105) CLR is chai tlon 1.5418 
10 .25372 pare Sesrorciestte 5.5190 
10.48324 INa Breccia: 4.4751 
10.60666 NEXOL, capnodas 2.5418 
9.92941 NasCO3....... 2.3047 
10.26717 NaHCO3...... 3.6533 
Wali acy anace 6.5190 
INazO? Sos enese 1.3479 
INazsOmy acca: 3.0885 
9.97953) (UO2)3ZnNa 
9.73387 (C2H302)o. 
10.14291 GER Secabs 66.882 
9 .73878]| NazBs07.|B203.......... 0.69199 
9.61046) H3BO3........ 1.2291 
9.87080 KB Raye aacaeser 2.5024 
9.93161) NaszBsOz. 
9.80515 10H20.|B203.......... 0.36515 
9.71128) HeBOs). soce2- 0.64854 
9.77200) BEG fasctnne 1.3204 
92524296 NaBres-.|Ags2..2----..- 1.0483 
9.73242 IAGBr tc nncccee 1.8248 
10 .03355 IBE Syst avanti. 0.77654 
9.78432) INGE oataaae 0.22346 
10.14001 INacORitannaaia- 0.30120 
10.15990 (UO2)3ZnNa 
(C2H202)s. 
10 .43753 Knee 
9.45904] NaCl.... 
10. 10984) 
9.58869) 
10 02254 
10 .02493 
10.03171 
10.27651 
9.89134 
9.81197 
10.21711 
9.94162 
10.38177; (UOs)37nNa 
10. 14880 (C2H302)o. 
9.91048 (13 OR eneee 26.313 
NaClOs. .|AgCl.......... 1.3465 
10.18806 IN@ CIE fo:s.ceaec 0.54910 
9.25814) NaClOs..|AgCl.......... 1.1705 
10 .07232 INaCli eros caee 0.47735 
9.38779] NaeCOs..|CaCOs........ 0.94421 
9.60165 CaO. ds .ere 0.52904 
CaSOW Nec cana 1.2843 
9.87928) COa Reba kann ie 0.41517 





Loga- 
rithm 





—10 
10 .03925 
10 .07833 
10 .08905 
10.10574 


10.50760 
10.27384 


10.30192 
10. 78307 
10.54096 
10. 18803 
10.74186 
10. 65080 
1040514 
10 .36262 
10.56269 
10.81418 
10. 12965 
1048975 


11.82531 

9.84010 
10.08957 
1039835 


9.56247 
9.81194 
10. 12072 
10 .02047 
10. 26122 
9.89016 
9.34920 
9.47885 


11.17451 
10 .26613 
10.38954 
9.78289 
9.59486 
10.26035 
10.32116 
9.95748 
1015754 
10.08439 
9.72451 
10.08461 


11.42017 
10.12920 
9.73965 
10 .06839 
9.67884 
9.97507 
9.72349 
10. 10866 
9.61823 


eS 


1491 


GRAVIMETRIC FACTORS AND THEIR 
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Weighed 


Sodium 


N. azCOz 56 


NazHPO,. 


NasHPO,. 


12H20. 


NaNHg. 
HPOs. 


4H.0.. 
NH 


NaNOs.. 


Na2O.... 








ese 


Gap 
H20 


eros 
20 


2H 302)>. 


(C: ae 9 
6H20 











Factor 


0.43389 
1.1029 
1.5851 
0.58483 
0.75478 
1.3401 


29.019 


0.49640 
0.92959 


36.624 
0.91359 


0.83496 
0.27372 
0.69576 
0.63086 
0.36895 


18.307 
0.78390 
0.82340 
0.43663 
0.93655 
0.49992 


0.31074 
0.37125 
0.19817 
0.61558 
1.9441 


1.6905 
0.71960 
1.5662 
0.84660 
0.15340 
0.20676 


10.260 


0.53231 
0.08146 


:| 0.33947 


0.16479 
0.36465 


-| 0.20037 


0.35301 
0.63535 


18.094 
2.5782 





Loga- 
rithm 





10 
9.63738 
10 .04252 
10 .20007 
9.76703 
9.87782 
10.12713 


11.46269 
9.69584) 





9.96829 


11.56376) 
9.96075 


9.92167, 
9.43731 
9.84246) 
9.79993) 
9.56696 


11.26262 
9.89426) 
9.91561 
9.64012 
9.97153 
9.69890 


9.49240 
9.56967, 
9.29704 
9.78928 
10 28872 


10. 22800 
9.85709 
10. 19485 
9.92768 
9.18582 
9.31547 


11.01113 








9.72616 
8.91094 
9.53080 
9.21693 
9.56188 
9.30183 
9.54779 
9.80301 


1125754 
10.41131 























Loga- 
Weighed Sought Factor | rithm 
‘Sodium: =10 
Nasi ds BICUS Sd ccreaacis 1.1439 |10.05838 
On Gates csene 0.70991 | 9.85120 
le aC eeeOIe o 4.0946 |10.61221 
INS Se siaecee 0.74191 | 9.87035 
INSBES Saceccets 3.3201 |10.52115 
INS COINS csccee 1.8858 |10.27549 
INazCOs gcse 1.7099 |10.23297 
NaHCOs;...... 2.7104 |10.43304 
NazHPOQ,...... 2.2903 |10.35988 
INE UR Ee ee 4.8365 |10.68453 
NaNOs........ 2.7424 |10.43812 
NaOH 5.25.28 1.2906 |10.11080 
NaeSO......... 2.2914 |10.36010 
antes 1.7424 |10.24114 
de dararsum ecg 1.2914 |10.11107 
TpbaaiiaNa 
(C2H302)s. 
GEE aaa 49.620 11.69566 
NaOH...|NaeCO3....... 1.3249 |10.12218 
EY One coer c 0.77483 | 9.88920 
(UO. 3ZnNa 
(C2H302)o. 
Gre. a. 38.447 11.58486 
NasP207.|NasHPO....... 1.0677 |10.02847 
a2oHPO. 
12H>O% oo 2.6936 |10.43033 
NasP207. 
10H20.|MgeP207...... 0.49898 | 9.69808 
NasS..../BaSQz........ 2.9905 |10.47574 
NaeSOs..|/BaSOu........ 1.8517 |10.26758 
HOw I... dieee 0.50819 | 9.70603 
NaSOs. 
7H20. .|BaSOu........ 0.92565 | 9.96645 
0.25404 | 9.40490 
Na2SO... 1.6482 |10.21568 
N. 0.32378 | 9.51025 
0.82298 | 9.91539 
0.74622 | 9.87287 
2.0145 |10.30416 
-| 0.48641 | 9.63990 
0.56359 | 9.75096 
(CoH 302)o. 
GHEO! eee 21.655 |11.33556 
Na2SOu. 
10H20.|BaSOu........ 0.72442 | 9.85999 
scacn NaNHHPO, 
235 (10 Nene 12.276 11.08906 
NaN Og... 2 3.0.1 4.9908 |10.69817 
NO.. NaNOs........ 2.8327 |10.45221 
N2Os INaNOs:... 2.2 1.5739 |10.19699 
BOGS. arose 0.57393 | 9.75886 
POs eae NasHPO,...... 2.0003 |10.30110 
NasHPO,. 
12H:0...... 5.0462 |10.70296 
NaNH.HPO, 
4H20....... 2.9458 |10.46920 
Ob. i250 NaHS80s...... 1.6245 |10.21072 
NaeSOs........ 1.9677 |10.29397 
Na2SOs. : 
VEsOnenece 3.9364 |10.59510 








OA 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 
































Loga- 4 Loga- 
Sought Factor | rithm || Weighed Sought Factor | rithm 
—10 |Sulfur: —10 
INSIOR Succceas 0.77484 | 9.88893] BaSO4...|FeSe.......... 0.25696 | 9.40987 
ROG Creceiaine 1.7743 |10.24904! SS Sol ances 0.14599 | 9.16431 
: HSSO8S, tractec 0.35162 | 9.54608 
RESO Per ecke 0.42017 | 9.62343 
STAT bacase ae 0.13735 | 9.13783 
BOD Gitecoeiees 0.27444 | 9.43845 
INGE Te hss sicates 0.014952] 8.17469) BOS. fective cciae 0.34299 | 9.53528 
INGBEs oc oc cus 0.066910) 8.82549 BOM aeccanga: 0.41153 | 9.61440 
INSCIAT. cc's ret 0.038004} 8.57983} CdS..... MEGS AR atsce assis « 0.23587 | 9.37267 
Na2COs....... 0.034460] 8.53731 SHIR ghsisvorn cake 0.22191 | 9.34619 
CW oes eee 0.027305| 8.43624) FeSe..... JeEtONs Soonaes 3.8916 |10.59013 
NaHCOs...... 0.054623] 8.73738] HS. BWRSS Ssh sno 2.4064 |10.38136 
(Ae eo aenee 0.097470] 8.98887 BSSOL 6). ..5.--10.- 6.8499 |10.83569 
NaNOs 0.055267] 8.74246 CdS isc jonas 4.2396 |10.62733 
NasOe-4.. cic aieces 0.020153} 8.30434 0} Se 56 bee eods 2.3494 |10.37096 
INS OH oss. cnrs 0.026010] 8.41514) HSOs IBaSOi te aac. 2.8439 |10.45392 
Na2SOq....... 0.046179] 8.664441 H2SO. (BabO’ docu. 2.3800 |10.37657 
(NH4)2SOu..... 1.3473 |10.12947 
Lense corerae 0.81630 | 9.91185 
3.3547 |10.52565|| (NH4)2. 
1.2944 |10.11207| SO. HSOntsecceas 0.74221 | 9.87053 
2.2944 |10.36067 SOS Si terrsmevsre 0.60587 | 9.78238 
1.6848 |10.22655) §........ AsoS3......... 2.5577 + |10.40785 
2.4152 |10.38296 IBaS Oy asuaas 7.2807 |10.86217 
1.1826 |10.07283 CAB to an 4.5062 |10.65381 
2.0962 |10.32143] SOc..... BaSO1 in. 5... 3.6438 |10.56155 
0.93122 | 9.96905) SOs...... BasOi f..65-0- 2.9156 |10.46472 
0.65364 | 9.81534 Ss Sidaaaxons 0.42563 | 9.62904 
1.1586 |10.06394 (NH4)280...... 1.6505 |10.21762 
0.29809 | 9.47435]) SOu..... BaSOmneeeeee 2.4299 |10.38560 
0.59354 | 9.77345|Tantalum 
1.0739 |10.03095 = 
1.4201 |10.15232 180.88 
1.43835 |10.15641]) Ta...... a@lssaseacae: 1.9801 |10.29669 
0.70191 | 9.84628 IBa2Oss tees a 1.2211 |10.08677 
1.2442 |10.09488]) TaCls. Be Rahsaan tune 0.50502 | 9.70331 
TAIOE. hc. cr eere 0.61670 | 9.79007 
0.70417 | 9.84768} TasOs TasOs: dooncaue 1.0376 |10.01602 
0.49426 | 9.69396]| Ta2Os yas Gian, oe 0.81891 | 9.91323 
TaGlet astern: 1.6215 |10.20993 
0.41404 | 9.61704 TasOs.eonescrn 0.96378 | 9.98398 
0.69758 | 9.84359!\Tellurium: 
0.48964 | 9.68988] Te= 
0.86791 | 9.93848 127.61 
0.77256 | 9.88793]) HzTeQ,. .|/Te............ 0.65905 | 9.81892 
0.84560 | 9.92717] HeTeO. 
1.5299 |10.18466) OHO) PROW. fears caer 0.55565 | 9.74480 
1.4247 |10.15372 H. 1.5173 |10.18108 
2.02382 |10.30604' 1.7997 |10.25520 
2.0423 |10.31012) 1.2508 |10.09718 
.| 1.7726 |10.24860 1.3761 |10.13866 
.| 0.43584 | 9.63933) 1.5645 |10.19436 
0.47705 | 9.67857) 0.79951 | 9.90282 
0.86311 | 9.93606) 0.72667 | 9.86134 
0.80375 | 9.90512 i 
1.1522 |10.06152' Ob.) AITOS Fda wisciens 0.63920 | 9.80564 
0.56416 | 9.75140 ees 
204.39 
0.41556 | 9.61864) Tl....... TIGUD. Soscaass 1.1735 |10.06947 
0.39098 | 9.59215 PHCOst canoes 1.1468 |10.05949 


1493 





GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 





Weighed 


TlePtCle . 


Sought 


Sec. 


Factor 


1.1379 
0.70630 


0.44899 
0.87884 


0.32297 
0.41004 
0.88122 


Loga- 
rithm || Weighed 


—10 Tin: 
10.10850] SnO..... 
10.16877] SnOz.... 
10. 20977 
10.11507 
10.01667; 

10 .30060 

10.09166 

9.93053 
10.23113)Titanium: 
9.94051 
10.24111 
9.89150 
9.83123 
9.79023) 
10 .09083 
9.88493 
10.18553 
9.98333 
10. 28393 
9.69940 
9.76887 
9.75889 
9.90917 
9.81447 
9.71607) 
9.79106) 
9.90834) 
10. 20894! 





10.05609 
9.84899 


9.65224) 
9.94391 
10.15101 


10.34776 


10. 20342 
10.27898 
10.34140 


10.49083 
10 .05492 
10. 10366) 
9.79658 
9.90024 





9.65860], Y2Os.. 
9.76226}/Zine: 


Zn= 


65.38 
9.50917] BaSO,... 
9.61283 
9.94508] Zn...... 


Sought 








Zn80x.7H20... 


Factor 


1.1188 
0.78766 
1.2582 
1.4973 
1.7288 


2.4388 
0.89383 


1.6681 
0.59950 


1.1740 
1.2610 
0.85180 
0.79303 


1.1344 
1.1792 
1.4998 
1.4998 
0.88151 
1.0395 
1.3221 
0.84802 
0.96200 


1.7888 


0.66677 
0.66677 
0.75639 


1.7851 
0.79121 
0.56020 
1.2639 


1.1387 
0.87820 


1.2699 
0.78746 


0.41744 
1.2319 
2.7287 


Loga- 
rithm 


—10 
10 .04875 
9.89634 
10.09976 
10.17532 
10.2374 


10.38717 
9.95125 


10. 22221 
9.77779 


10 .06966 
10.10071 
9.93034 
9.89929 


10.0547 
10.07159 
10.17602 
10.17602 
9.94523 
10.01682 
10. 12125 
9.92841 
9.98318 


10. 25256 


9.74744 


9.82398 
9.82398 
9.87875 


10. 25166 
9.89829 
9.74834 

10.10171 


10 .05641 
9.94359 


10.10377 
9.89623 


9.62060 
10.09058 
10 .43595 
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GRAVIMETRIC FACTORS AND THEIR 
LOGARITHMS—(Continued) 


























Loga- Loga- 
Weighed Sought Factor | rithm || Weighed Sought Factor | rithm 
Zine: —10 |\Zinc: —10 
VA Aa r E nO\; aee cae 1.2447 |10.09507] ZnoP207..)Zn............ 0.42912 | 9.63257 
Zn2P207....... 2.3304 |10.36743 UNO et. ck.sRee 0.53413 | 9.72765 
WEDS oc cio io cater vate 1.4904 |10.17329]} ZnS..... BasOse sersee ce 2.3955 |10.37940 
Tn@lsseeeZnO', . os vaste 0.59709 | 9.77604 in ae sep eee 0.67098 | 9.82671 
ZaCOsen ZnO). .cissenee 0.64902 | 9.81225 VAN ONS Sacaeee se 0.83518 | 9.92178 
ZnNH«g. ZnSO4.7H20...| 2.9511 |10.46998 
POA Z0....,. 021.0 0.36648 | 9.56405]! ZnSO. 
VALU AS racinon oc 0.45615 | 9.65912 7H20. .|BaSOu........ 0.81174 | 9.90942 
Zi0m VA ie Satyr ei 0.80339 | 9.90493 YANO Se esAryre 0.28301 | 9.45180 
nC lan. eee 1.6748 |10.22396 ADS eeecerits .-| 0.33886 | 9.53002 
VA OOP BRE obts 1.5408 |10.18775))Zirconium: 
ZnNH«POg4....} 2.1922 |10.34088)) Zr= 
Zn2P207....... 1.8722 |10.27235 91.22 
VA teehee Bees 1.1973 |10.07822) Zr....... Zit Oo ricceretiats;cisi« 1.3508 |10.13059 
ZnSO0:.7H20...} 3.53385 |10.54820) ZrOe..... DE serra cteaere Ste 0.74030 | 9.86941 
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HEAT OF FORMATION AND SOLUTION 


The following table gives the heat of formation of compounds 
from the elements in their standard states (18° C, 1 atm.) and 
the heat of solution in water in kilogram calories (mean) per 


gram-formula weight. 


3.9685. 


To convert to B.T.U. multiply by 
To convert to kilojoules multiply by 4.186. 


Values given are for 18° C and 1 atm. unless otherwise 
indicated. The heat of solution is given in most cases for a 
definite number of water molecules to one of the substance. 
Where this is not stated the dilution is understood to be such 
that additional dilution produces a negligible thermal effect. 

The symbol © indicates that the substance is formed in an 
‘infinite’? amount of water. 





Heat of 
wer solution. 
Kilo-cal. 








Physical 
Name Formula aiate 
Acetic acid...... HCsH Ose anerictrerticive ci: solid?° 
liquid 
200 
Acetylene....... CeHe:.cacccsicsissitetoresistars gas 
Aluminum 
bromide vac... ALBEs aacnenecitmeis si solid 
dil. sol. 
Gatbideyeeareieese AlaCs. .|solid 
chioridessereeeeee AIOIa Set ttcararee enc solid 
600 
AICl3.6H20 solid 
fluoridesesseen ce: Pigeons ... (solid 
AIF3.5H20 . . {solid 
hydroxide......... Al(OH)s3 ..|ppt. 
dodidesteiesccc a 26: ALT gi Seaerrh cy spereleetenicterat< solid 
dil. sol. 
itive hpneAacsaados ‘AlNuseccse neck comanean solid 


oxide (corundum)|Al20. 









solid 











oxide (powder)... .|Al2Os. . amorph. 
pilicatesmacsscmes AlsSieO7. . solid 
sulfate eccrine: Ale(SOs)3.....-. .|solid 
dil. sol. 
Als(SOs)3.18H20. . ... {solid 
sullideirceernvace AlSSane wee eieraact . {solid 
Alum, see under appropriate metal 
Ammonia en en NEg see eeeee acer liquid 
gas 
200 
Ammonium 
acetate: sree NEC 2H 30a see eee cries: solid 
bromide.......... INHGBrigssios. canieeeiecis solid 
NHS Breen solid 
carbonate......... (NH a)2COs nee ene: dil. sol. 
carbonate, acid....|NHsHCOs.............. solid 
chloridess. 2.25 INHUCEs A ote aecars eenen solid 
i} 
chloroplatinite. . ..|(NHs)ePtCla............ solid 
chromate......... CNG) sCrO eee solid 
dil. sol. 
cyanate........... NEGCNOMEe cere ee dil. sol. 
GHAI. nn sunsoaan NPSM ON concappe 22050" solid 
dichromate........ (NHa)sCraO725 eee: solid 
600 











"900 $8.45 918° 
+0.2502° 
| —4.44418° 


~6 .6915° 
—3 .89518° 





HEAT OF FORMATION AND SOLUTION (Cont.) 
























Physical 
Name Formula Rinte 
Ammonium 
ferrocyanide. ..... ( Ree tCN): 3120 solid 
ALUONIGEs else ec ae aiyihae solid 
dil. sol. 
fluosilicate. . eas ROR aretienttecy it solid 
hydroxide LAVA) i Sock eaoroatrit iciden.n 200 
jodide....... N iT solid 
200 
MULENAUO srers viaie'sie 6 Ste INNEIN Oasis: teenie tierce solid 
MUULItO soaps wins sents PNTEDSINOa: sinc crergiete stauerararae solid 
400 
Oxalatess seer SEAN Scam t solid 
NH4)2C204.H20. . solid 
oxalate, acid...... NHaHC201..... . {400 
perchlorate........ NHyClOs... solid 
persulfate. . .|(NH4)2520s. solid 
phosphate, “mono-|NHiH2POs. dil. sol. 
phosphate, ortho- NHa)sPO. dil. sol, 
selenide..,........ NHa)ade... dil, sol 
BULALC stele se sieicrets NH,)280,. . {solid 
400 
sulfate, acid....... NH«HSOy............... [solid 
sulfhydrate....... INTERES s tramiemravcceeartcaee 
CT G Oa aarp Res. yoe 00 
sulfide, penta-..... NH4)25s oli 
Bulfite. cc. cseeere COU D2 Os. eietea fee on solid 
y dil. sol 
sulfite, acid....... INTEL ATS O's siateritia ere tiscsiteane dil. sol 
sulfocyanate...... INEISOIN'S: oisissgrareteteniaia aie solid 
Antimonic acid, |HsSbOu..............65- dil. sol 
ortho- 
Antimonous acid. |HsSbOs.............+55- dil. sol. 
Antimony 
bromides... n> RDBUS) ase sai cieeeretels solid 
liquid 
chloride, tri-...... SbOlas np daserpertsie sos vere solid 
liquid 
chloride, penta~.. .|SbCls..........+ssee eres solid 
liquid 
gas 
fluoride,.../.....+ BPs tiotiecadereas vant solid 
dil, sol. 
hydride (stibine). . |SbH3.............0eeees gas 
Jodidet.,i7 +. «05 MD leter ad ener mean ea solid 
oxide, trix......... boa «ob ici arnt tesa das solid 
oxide, tetra....... RbsDaavstrasne tay meena solid 
oxide, penta-...... SbeOpt civeanioatemienezras solid 
dil, sol 
oxychloride (ous)..|SbOCI............. 0000s solid 
sulfide (black)..... amg hcadsacrcsamrerentaes solid 
Arsenic 
acid, ortho-....... FigAROgr ca cienaupereoatran solid 
dil, sol 
bromide (ous)..... ABBra,....0++eeeseeens solid 
liquid 
chloride (ous)..... IABClOs, otiste csegey oss aais 
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Heat of 
forma- | Water ioe of 
tion. mols ‘Kile ep 
Kilo-cal. es 
DAKO WB oanncs —6.6914° 
DUST a tnretareets —1.51 
UPON 2O1: |e. :s nrtcasec| ciaterarenn nee 
619.36 1200] —8 .367° 
BOA. sttcan| ontettemere 
48 555 200|—3 .56018° 
ee ed CIO T TEI Kise ta 
87.93 200] —6 .33218° 
62.15 400|—4.75512° 
BTCA OU ss essere crane erect. 
QO TLD! ln Meret —7.89 
SSOP OTE irereiunsn —11.5 
BOG 69! |. sinatarelice cote att tete 
78.304 220|—6.35620° 
382.80 1000] —9.0818° 
BSOLOT csaachelisnomeeaate 














HEAT OF FORMATION AND SOLUTION (Cont.) 









































Heat of . 
: Heat of 
Name Formula Fave aie Ware solution. 
apes Kilo-cal. 
Kilo-cal. 
Arsenic 
hydride (arsine)... |/AsHs................... gas = 43249 WO, caste oid ehepeaens 
EEN H EO) cogsnaanane Solidiet0? |=-366..29) |ncc.cneellisenmeenene 
iodide fous i adeaes Lees WRU 8 cine aes solid 1453 6) le oe:acte el eeneeee eee 
oxide, tri-.. AsoOssna cet caters: solid 14729. || as eee | eee 
dil. sol. 148'6. 0). is. |e eee 
oxide, penta-...... Aso Ob... cshegsvaetuerseetorcitie-rs solid D790 ul eect +5 .998 
dil. sol. 223,590 jl .ae 2 osc aero 
OxIdelLEs oe ae (ABI Obzace vate tetas tesa. gas DB TSG) | coe ores ec eee 
sulfide, di-......... UNSoNoh reat RE nitions solid 10. asec eellaeneeeeee 
Arsenious acid, |HsAs03................. dil. sol. 176'-8') | see 4)-oR eee 
ortho- 
Auric, see gold 
Barium 
acetate... cecgcss> Ba(Celics@s)25.eeeee cane solid 358.4 600)-++-5 .2611° 
arsenate... <7. <5 Bas(AsOu)2 BET. 169: yee need eee 
bromide.......... IBaBroe sp userpic cs rea 400|+-4.9718° 
BaBre.2H20 326.4 400|—4.18218° 
carbonate......... BaCO3..... 290.85) | 3.22205 leone 
chlorate.......... Ba(ClOs)2....... 174.0 600} —6 .6910° 
Ba(ClO3)2.H20.......... 246.8 600]—11.2318° 
chlorides... .5 BaClonz chain ae rents: 205.33 400|-++2 .0818° 
207.551 (50. Seelam 
BaCle.2H20 349.08 400} —4.922 18° 
chromate,........ BaGrOe.s..09 areca . 334-05! || 2 Sass ncoemeeeee 
Cyanide wasn. -e BalGNn) shaseenneers ie i iyfailel tere ek -+1.7689° 
i 59:02, fs... ees | eee 
ferrocyanide...... Baskle(CN)e-tan seas sme. dil. sol 135-07) 250 52 Se eee 
BazFe(CN)«.6H20....... solid EGU) eapocec —11.514° 
fluorides... -1 .- Babey sc mtv sieetgeaact= ppt. 280,00) |e scot | exer eae 
fluosilicate........ Basiblectocimaestea onc: solid CY ie 74a oes a lb.cbans 6s. 
hydrides ereprec cee Baltes ats M ae casero solid 40.86) {es oc ccna ae 
hydroxide... .... Ba(OH)eiiesaamsteee ccs: solid 225.86 660|}-+11.4015° 
400 237.49) |i cacence lhe ea eee 
Ba(OH)2.8H20.......... solid 799 .05 660] —14.515° 
hypobromite ..... Ba(BrO)si..06 Freee se dil. sol 174 4 0 aceealleereeeneerene 
hypochlorite... .. Ba(ClO) se... ar. apres sere dil. sol 180/958 |).Hl iach eeiceeeee 
hypophosphite. ...|Ba(H2POs)2............. dil. sol 414 10h vec ceeenete 
Ba(HePO2)2.H20......... solid 482.20 400|-++0 . 287 18° 
fodatey a frecsne ue ‘Ba(lOs)\2. 5 eeeeeecec solid 245 16)-|teyoete ee lee te eee 
dil. sol 236,.6') ivekeoollhercee ene 
Ba(I03)2.H20........... solid 316237) |Goenee spoon 
iodides areeeence CHES. wah Seana soto sees solid 144787) |e cena +10 .3016° 
dil. sol. 155,08) |\.. siccerell sneer 
nitratesse.s... 5 BaGNQs)2:.... + detec sso solid 238 .28 400}—9 .46218° 
1600 228 44h orc Ook eee 
nitrides reeernade EIN Daa soogannacoheope solid SOLSON | dc.clccml iee opeeeee 
nitrite aepeeneeee BaliNiOs)aneemeadeiivesicre. solid 185.7 800) —5 .68712° 
Ba(NO2)2.H2O........... solid 256.87 800} —8 .6012° 
oxalate aia.eterce IBa@sOmHoOh vanegme sso: ppt. SOLS SI, | Stevenrte talents 
Oxide<.ataroc oe AST G)s 2558 a meere ty cen solid TERY 1 600}+35 .8415° 
oxide, di-w sca ncse Ba@o Ae oun meannardacres solid LoL Sey |e <scec| see 
perchlorate........ Ba(Cl@a)aeer scderci cons « solid 210.3 800} —1.6720° 
phosphate, mono-. 13029 Ws a cote |e eee 
phosphate, di-..... AQMD GRE << cdtsene ll aes 
phosphate, tri-. . . QOL O48 Nag oc: allt .ceeeeeee 
platinochloride.... 284 .83 5000}-++9 .0819° 
selenide siicccc. ce B OS Lal aver oe leon are seers 
pees | a 


HEAT OF FORMATION AND SOLUTION (Cont.) 





Name Formula 

Barium 

pilleater ery neeick. IBaSiOgssckisc meee erste 

BU Ate.Amo eect a Bas Ossian capensis ss 

sulfhydrate....... Ba(SH) 25... ceases satens 

pullidere means. 5 6. Bais ey. ctecsiecc.a sete ees 

pulfitenseeeest oti! IBaSOs a5. eRe 
Beryllium 

chloride.......... Be@las ines 3... cee 





Bismuth 
Chlorides 9 <j. «cic BiGlg he 39 seco etese ovens 
hydroxide........ IBS ( OED Sa os:.c deere cos 5 
oxide. . eras fo BBO ghee oer lee eo tece as 
oxychloride. Peat eh, BiQWle 4.1). heen cans 
Boric acid....... ESB Og ea ote eae 
Boron 
bromides¢-.-2-.,.« IB Brgy ok voctttee asin e le 
chloride.......... LOE: Sa ae Arwen 
fluorides sas... cc BH gee seine conte crane 
oxide. . BoQaree oS .5,s.0ce teenies 
Bromic acid..... HUBEO SS eaves te siete aeivets 
Bromines (atomic) | carta. aes teense 
Bromine =. ose. Bro tardies esas 
Chlorides. chate..-: IBr@let,. .bccve:citeasener 
Bromous acid.,....;|HBr@s........ 6800 c0002. 
Cadmium 
bromide.......... Cd Brascece eee neeee 
carbonate........ Cd COs. ah o25 dee ee wea 
chloride s, fire's dG. nk oi corte eas 
Cd@lx24 He O Sears re 
eyanide.......... ee Ns .ne eee ate. 
fluoride.......... Cd beech shin. Ag wre 
hydroxide (ord. Ca(OH): HOMO 53.4 Meee 
t, 
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Heat of 


























Physical | formaa- | Water eet of 

state tion. mols Kilo Zan 

Kilo-cal. oe 
fused SOGLOE Hiercrneellen meet ase 
ppt. 345,29) | eee eee 
dil. sol, 33931 |. See see 
dil. sol. 136-20 ee anna | eee 
solid Ba eel cn tocniee 
dil. sol. T1825)! | ns. comrge eee ee 
ppt. PY SOY eel | Bonaicce 
solid TI2"5 "| Isa 55 32] 











HEAT OF FORMATION AND SOLUTION (Cont.) 

































Heat of 
; Heat of 
Physical | forma- | Water | --."- 
Name Formula : solution, 
state tion. mols oh 
Kilo-cal. Kilo-cal. 
Caesium | 3 
carbonate........ CaCO: seph Seetce oon i 273.14 220) -+11.8315° 
; 285.91 | 95.5. dl iat 
carbonate, acid... .|CsHCOs aoe ‘ 220| —4.3016° 
10) |, pe due sia eee eee 
chloride.......... CSGIME the. niataemic ane: i 106.48 220| —4.55819° 
) TOL FTP scenes nee 
Huoridele eee CSN ects tebe i 131.97 110|-+8 .36315° 
140,38) |.::.:.. (Ghee eee 
hydroxide........ Cs QHint: fre: Babee «ae soli 100.26 110)-+16 . 415° 
106% 82) |... cece cle 
lodide)) sa sne eee CETTE oaaies ape Pe Ne i 83.752 110] —8 .2415° 
i 15.291 | , Sees «eee 
nitrates cece ae CaNO35 fresco baat i 121.79 400) —9.60620° 
1227193 | snes dace 
oxide, mono- Cs20.... 82.20 600] +83. 158° 
oxide, tetra-......|Cs2O4... 187.2640) 5 oot node 
sulfate!) cere CE ESLOPES Screen cee aed ae soli 340.98 220) —4.9715° 
385196) |)... os. all ae 
sulfate, acid... ... CSHSOu Me las no 275 .27 220) —3.72815° 
270469" |. ed sella eee 
sulfidesicre eee Os 20s veclosac sea a: soli SHi460\.. 20h oe +27 .24 
i 114.70 | . 20. Beene 
Calcium 
acetate..4..--ce0! Ca(CeH302)2............ solid 357.95 440| +6 ,9316° 
dil. sol. 384 588 \|\...302.,. | eee 
cane SEOs Anon, solid 427.48 600} +5. 8527° 
aluminate, mono-./CaO.Al203.............. fused 549 259 lili at ee 
aluminate, di-..... 2Ca0. Ass an apeerae, tie fused 692.796 ||. 055. c |. oeaeeee 
aluminate; tri-. ...|3CaQ@-AloO;...3,,....... fused 838 233 |||... ic c}tt eee 
aluminum silicate. ne eee ete solid 1986°3.0)).......:2 23 eee 
arsenate. J... 2.2... Ca3z(AsQs4)2 798.31 ||. Jeh4 es) eee 
bromides... ose CaBre ata... beet 162.2 +24.37 
CaBre.6H20 
Carbide: ya. ..acn2 ENO E Mts scien Asche: Cee 
carbonate......... CBC OS ENF evs cece : 
chlorides ain. .2... ONC Paes ees eee i 190.7 400|-+17 .9918° 
CaCl2.H20 i 265 .23 300}-+11.718° 
CaCle.6H20 623. —4.56418° 
cyanamide........ CaCN Ni ae apes : 
cyanide... .....) Ca(ON) ounce. cee 
ferrocyanide. ..... Cute N)e 12H20 
fluoride... ... ae HBOS Oo canta es 
formate. . Ca(CHO), 
hydride. . . . MC QTIE kai. wae Rano 
hydroxides. sane Ca(OH): D ETT ae Maine 
hypochlorite. ..... ee G0): Faas RT oer 
lodide’;..2& sarees DLE t OB CEU Eee Caper ae 
: CaleiSHoOns cc teaet ae: f 
nitrate scm ace CH CNIO3) sheen eee 
nitride 
nitrite 
oxalate 
oxide 
peroxide 




















HEAT OF FORMATION AND SOLUTION (Cont.) 
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Heat of 
F Heat of 
Physical | forma- | Water H 
Name Formula stata tion mals polation: 
Kilo-cal. nan! 
a ee rr ae Se | rn. ol) 
Calcium 
phosphate, mono-.|CaH4(POs)2..... ..|ppt. 
phosphate, tri-....|Cas(POs)2..... .. solid 
phosphate, acid.. .|\CaHPOs........ ..|ppt. 
selenide.......... CaSete. dish the . .|solid 
Bilicate ies 2. <.s:6+) (OPSOHE Sana tana . .|fused 
Bilicldesneeaae sits CaSigee ati aeteet ete solid 
sulfate (anhydrite) |CaSOs...........-.-.--. solid 
Ca8Ox. DHeOtag eerie st solid 
sulfhydrate....... Pd eae Lt, tend Ure. 3, dil. sol. 
Buide meee. > sce CAB RRS iter. irs solid 
dil. sol. 
thiosulfate........ (CaSsOs wi hre.te cette ts lst c) 
Carbon 
dichloride......... Oolans eas chee Melt <istete! liquid 
, gas 
dioxide-.dee..... (0,0, - Abr RORY oo OCOD gas 
sat. 
disulfide.......... OSame eA Sa serine ee di liquid 
gas 
monoxide......... (COMO Sek aa Bg gas 
oxybromide....... GCOBre te... eee. gas 
oxychloride....... COG Eo Mente gas 
liquid 
tetrachloride...... COL i ales eee acts gas 
liquid 
Garboniciacid =. 45) eCOsiaen 2 dil. sol. 
Ceniumeses......5. Center. 5;..:.. 2 bileebezzas. dil. sol. 
chloride (ous)..... (Oho ER as on aoe 600 
oxide: (ic)n2...... (GES ON a eo Sa solid 
sulfate (ous)...... Ce Shean co ORrOue dil. sol. 
Chloric.acid... 5. /HGIO3. ....... -beck.....2% 400 
Chlorine (atomic); .jClouc ..... begins: gas 
OxidepmonG-s ase ee | ClO ee ans. slutty ase gas 
Oxide, Gloseee «2a (ONG) aed Mies fc. 5 crceetenon liquid 
gas 
Chlorous ACID FH OlO! esas os etectse sass. 200 
hypo- ; 
Chromic acid.....|H2Cr0s...............-- dil. sol. 
Chromium 
bromide (ic) (blue) GrBrate conceal ness dil. sol. 
bromide (ic)|{CrBro]Br............... dil. sol. 
(green) ‘ 
(Cr.4H20.Br2) Br.2H20. . .|solid 
bromide (ic)...... (Cr.6H20)Brs........+.+- solid 
chloride (ic) (rose) |CrClz.........-.+---+++ solid 
ay green sol- 
ne (ic) (green) sores 4H20)C1.2H20....|solid é 
chloride (ic) (gray) |(Cr.6H20)Cls............ solid yi ees bene +12 .02 
chloride (ic)....... (Cr Cr4H0. CNCh. 6H20. . . |solid B5d Ol Woe eae 0 
chloride (ic)....... (Cr.4H20.Cl)Cle......... solid S3Br Odeon cet +8 .36 
chloride (ous)..... (oid; PUA, Sane os DeooD solid 000641. a eect +18.6 
dil. sol. 118.35 || raitenal epee er 
Cr@l4H20) . cee sie solid BBO GLS aereshereiet +1.9 
hydroxide (ic)..... Cr(OR) se ..cc cheese wes ppt. DAGISS "|v cscteceal erettteelere 
oxide (ic)......... CrsO@snnne ss Pee ouors solid OV BAO n eeeticocl moscenucnr 
amorph. 266219) | « reecceiierientteete. ~ 


oxide, tri-......... CrOs sane: Pees. ces i 136.0 80|-+-2 .46118° 





HEAT OF FORMATION AND SOLUTION (Cont.) 


' nee of 
Physica! orma- 
Name Formula Rath Gin, 
Kilo-cal. 
Chromium : 
sulfate (ic) (violet) |Cra(SOs)3 .............-- dil. sol 753.89 
sulfate (ic) (green) |Cra(SOs)3.............-. dil, sol 730.95 
sulfate (ic) (violet) |(Cr.6H20)2(SOs)3.2H20. . |solid 1701.1 
sulfate (ic). . (Cr.6H20)2(SOx)3.3H20. . |solid 1771.1 
Pod cte (ic) (green) Cro(SO4)3.6H20.......... solid 1127.4 
ob 
bromide (ous)..... CoBraxerricstenee tak solid 54.96 
dil. sol, 73.36 
CoBre:6H2Os. 1. aese-h solid 485.07 
chloride (ous)..... CoCliwaenicesmee cine solid 76.942 
fluoride (ous)... .. ON gh. ome merece. dil. sol 172.81 
hydroxide (ic)..... Co(OH)seenaccastnen an ppt. 219.36 
hydroxtde!(ous). 4.|\CoCOH) suena. ppt. 128 .32 
fodide (ous)....... {oy Le I ays hea dil. sol. 42.77 
nitrates; ees COGN O3s)s hence meee oe solid 104.2 
one. CHO aeons solid 531.19 
oxide'(Ous): 45-244 COOs een een nena solid 57.49 
amorph. 50.18 
oxide’ (ous)! (ic)kzs.||(CosOd..e aces eae ese solid 192.6 
selenide........... ODO velit aeerer irs solid 13.4 
ppt. 11.5 
sulfate: ;..:.0.0... CosOantnee eects 800 225.09 
CoSOi7H20}e5. 0s... 4. solid 707.29 
sulfides. ss) side COSh genet ppt. 19.8 
telluride.......... Coleen stems solid 11.5 
Copper : 
acetate (ic)....... Cu(C2H30)e............ solid 214.6 
dil. sol, 217.0 
Cu(C2H302)2.H20........ solid 285.07 
am. chloride (ic)...]CuCle 2NHsCl........... solid 197.6 
CuCle.2NHsCl.2H20..... solid 332.86 
am. sulfate (ic)... .}CuSOs.4NH3...........: solid 295.10 
bromide (ic)....... CuBretdiacacte rates solid 32.02 
400 40.14 
CuBre4Hs0...20......5 solid 315.18 
bromide (ous)..... CuBr sanyo eer solid 24.61 
carbonate..:.:.... COs a RES heer act ppt. 141.5 
chlorate (ic)....... Cu(ClOs) are eee nen 400 PR) I; 
chloride (ic)....... PO DA: Raa 5 as ee solid 51.422 
800 62.605 
(OOM PASO) na cocosdene. solid 195.03 
chloride (ous)..... (ONO ES oc anine tae Jee solid 32.50 
cyanide (ous). ... en Pa retard aa tess solid — 27.96 
fluoride! (ic)izs*ae54\Cile® ton 2 eee anon, 400 +139.8 
formate (ic)....... CHO.) PS oe, ee solid 179.5 
a dil. sol 179.9 
Cu(CHO2)2.4H20........ solid 461.17 
hydroxide? (ic))|Cu(OH)2) 1.) 2. ppt. 104.97 
(green) 
iodide (ic)........ Culley atts tees eee solid 3.10 
dil. sol, 9.08 
+= Jedide (ous): sas-t4e| Cult eo ena eee econ solid 15.8 
Ditrate../64-4ss00, Out Osis Per Oca igt ene solid 72.40 
200 82.796 
Cu(NOs3)2.3H20.......... solid 290.56 
Cu(NO3)2.6H20.......... solid 503.80 
oxide: (ic). .74.... he Ee he solid 34.89 
oxide (ous)........ yO een essa oe eRe solid 39.90 
oxychloride....... Coon. 3Cu0 Mae solid 160.57 























Water 
mols 





Heat of 
solution. 
Kilo-cal. 


—4,9718° 


+0. 16738° 
+4 .7815° 
—6.21 


HEAT OF FORMATION AND SOLUTION (Cont.) 


a UEEEEEEEE TEEEEEENEEESESEEET GSEEEEEEEISEE GENER 










Heat of 
F Heat of 
Name Formula Phyeical he Mite solution. 
Kaloccals Kilo-cal. 
Copper 
selenate.........- CuSeOLb.: scr esiees <2 400 L286: |] cresereraisrelllersfensreteral ster 
CuSe0s.5H20........... solid “VG Nee | ecernice —2.652 
selenide (ic)....... (Osha occ d bin aoe ppt. BETS: ||. c.0./sja1el| atetelevoteetere 
selenide (ous)..... CuaS6. Sado cc saiecataiesaeinss solid (Ses tees 
sulfate (ic)........ solid 178.7 800|-+-15.8918° 
800 104765 [20h ce | eee 
solid 539.33 800) —2.79618° 
sulfate (ous) solid V6). leeesee eaocose = 20 
sulfide (ic)......../C solid 1 0 S| eee eee are c 
sulfide (ous) solid TSC OT he ctcisetecs |e oss terrane 
telluride..... solid 4:06.11). crenehone rtm seeets 
Cyanic acid ; dil. sol SIR Reape necator 
Cyanogen:.\5.... liquid eg: Til Oe OR oes tae ae 
gas = Cal aoe GpReeners= 
chloride.......... liquid —=828°90' koceennile acdsee 
gas HE SOU | mize ov culls sisteleiaeteters 
lodides.cse 3. .- =: solid Se OU Reaanen tent coace 
dil. sol — 44.92 100|—2.772° 
Dysprosium 
Bultateteetes .ce8 ss Dy2(SO4)s + 8H20...... |]... ee eee ]e eee eens 1200/+6.3 
Erbium acetate. je: BB sOle oe erntesocs inenamentae 1500|+0.7 
Ethane. ........... A DRE Reeser | soercao or ae 
Ethyl alcohol... 65-902 |e shies ictyacacty sa 
DD. GOON sere os she eee 
Ethylene........ — OBA tcc Nakane bosetsn 





Ferric and Ferrous 
salts, see under Iron 


Fluosilicic acid...|HoSiF's 











HeSiF’s.4H20 
Gold 
bromide (ic)....... AMD Ry cnrc einer 
bromide (ous)..... UT See eee ee 
chloride (ic)....... V UVC 6) Pe eesest ome 
chloride (ous)... .. PACES ete as ici 
iodide (ous)....... far SORE Rea oo SoS 
LY Ora Zin Cesc y | Naas ce a eols istetsiets siete dil. sol. 
sulfateNee. s.act Nn MS Oe. staeentss 20: solid 
dil. sol. 
Hydrazoic acid. .|MNeqe. ss. = sles sa dil. sol. 
Hydrobromic Acid HBr tes cen gas 
«eo 
BrP HoOe kpc sets sos’ solid=15° 
Hydrochloric acid|/HCl.................-.- gas 
io) 
Hydrocyanic acid |HON,. -2...5.0. Gaecnnss- gas 
dil. sol. 
Hy droferri- HgRe(ON) és ss. aseciess dil. sol. 
cyanide acid 
Hydroferro- 
cyanic acid....|HsFe(CN)s.............. solid 
dil. sol. 
Hydrofluoric acid |HF.................... liquid 
600 
gas 
Hydritiodic acid .< |(Hivag aie. 3. - east es gas 
o 
Hydrogen (atomic) |H....................5- 
oxide (water)...... [Eka Spee 2 finns News as ss iquid 
gas 














HEAT OF FORMATION AND SOLUTION (Cont.) 





: Heat of 
: Heat of 
Name Formula P anes ee Wee solution. 
Traleecall Kilo-cal. 
Hydrogen 
peroxide: .ss-0 7-4 sOa aac ee eee liquid 44.516 200|-++0 .45415° 
gas 32.9038} s.rcctere tls Se eee ees 
200 BB OT | oveceserscig hare ete reek 
selenide: ...:...... HgSe uo 5 ak casera ok oes dil. sol, =-138.4 fesesss. +2 .3918° 
gas — 15.8 fons SE ee 
sulfide 58 (NS <5.5:0| aSeet oe nacus ce eee ies liquid fb 9.56 bcceess il eee 
gas 6.26402. see heater 
dil. sol, O86 ie rae +4.564 
telluride... 22.0... HePet see accacmemeett gas = 33.93) | oos2050/ i eee 
Hy Gre sulfurous |H2S204...............-. dil. sol. --}+-166.1 | oecces.|......005. 
aci 
Hydroxylamine. .|NH20H................ solid 2760 bo cocce| oe 
Indium 
bromide.......... InBrs. .|solid 97.25 |:.-.2. 2.0.7.1 feet 
é dil. sol. 112..8.. ¢||..0<°cenallan eae 
chloride; mono; /.|In@len eae eerie solid 44.68 fecwocvelwcees eke 
chloride, di-....... Tniles ten sere mete sats solid 86.74 ile. otros | eee 
chloride, tri-...... nla ee tacsa ee tetee solid 128.60 |erecocbedececes 
dil. sol. 145 2800). cvcse) ccs [tncaesnerereeeete 
iodide 24ers Inshore eee solid 32.50) |)... oo eee eee 
dil. sol. 66.91 foccrsssdsse.. cose. 
oxide, sesqui-..... TneoQs, sn nnetn sea certo solid 23.90) |... 2202 2)e See Re 
Todic acid..-:... IOs. 2. eos. ceed solid 56 .392)..-..55. —2.15 
Fodine (atomic): ;; (I). cone rns gas — 25.470)...2...)02 00 eas 
Todine.:..-. 02060... Das eBtteiasstere aera teey ease as om 895) ane | pe (er 
bromide, -mono-.:..|IBr-...............00.- liquid +. 2.63 |... 329,40 ee 
chloridesinono=ce7s||1 Cl nae eern ent een eee solid 6.69 20 Sia s te See 
liquid 4.54 [0 ) SU ee 
chloride, tri--..... TC gifts tind. kee mei oente solid 16.7) bes Paes 
oxide, penta-...... TeOs. et tne atte solid 42.055) 1500)/—1.7918° 
Iridium 
chloride, di-....... Lin OS oman Benrio mapcane AG solid 20.50 |itstanccsle ener 
chloride, tri-...... TC gee cdi acca solid 6054571 =..:.c 2a]; ee 
oxide, di-......... TRO pec ens solid 5.025) ssaeaeehsaonemeee 
Tron--- 
acetate...eccccr.. Fe(C2H302)3............ 1800 357523 boecsc. ee eee 
ammonium Ealfate Fe2(SOs)3.(NH4) 280s... . . 1000 458.55 h...032 5 eee 
ammonium sulfate |FeNH.(SOs)2.12H20..... solid 1295.8) fecscrindinve cs cone 
ic 
ammonium sulfate |FeSOs.(NH4)2S0s.6H20. . |solid 927.36: |} 1 Ree Pee eee ee 
ous 
- bromide (ic)....... WeBrasne ieee. 1000 eh 0 esr RES Re ce a 
bromide (ous). .... Rebrae terete dil. sol. eS (Pian tel Re oe in 
carbonate (ous).:. .|FeCOs............0. 2005 solid 185.20} 22, 2: Tees 
ppt. 179-2. Allo ..s severe | eee eee 
- chlorate (ic).......]/Fe(ClO3)3.............65 600 67,88) 22 eR Se ee ees 
chloride (ic)....... Relate. seep ie oon solid 96; 30h tee eer +31.78 
: FeCls.23H20............ solid 277.90 1200|-+-21 .18° 
Fee: GHeOke os. ene solid 532.62 1200|+-5 .7321° 
chloride (ous)..... HEC leech tots cpeastaste sence solid 81.864 400|+-17 .9038° 
Re@le2Ho0 |. oes ses solid 227.7 ~ 300)+8 . 620° 
; Fe@le.4H20............5 solid 370.37 400|-+-2 . 74818° 
ferrocyanide (ic)... seeds sor enene cece ppt. —319.00. [eee 
- fluoride (ic)... 2... . POR SM oartheyc.siercktarerte ais acs 150 Pie eS) | eee |e aaw ees 
uoride (ous)...... PePonace Moanineetis saree 1200 AT Ut ol ee eee 
hydroxide (ic)..... RECOM Je bissincc tcc nnd ppt. 197/37 | - 228 see 
hydroxide (ous). -.|Fe(OH)2................ ppt. DSB BU fe ciescarcell acre ae 
jodide (ic). ....... Cl gee carnage sas chenrttoad 1000 49.46 | 22) 2) Pea te 
jodide (ous)....... Beko) Gasnaes ee es aes dil. sol. 47155 | esccch elon ees 
nitrate (ic)........ He(NOs)3, ccccs cele ccs 800 USS Sarl pee Pace ee. 
Fe(NO3)3.9H20.......... solid 782.80 | 150 |—9.08 























HEAT OF FORMATION AND SOLUTION (Cont.) 








































N Physical Hen Water Heat of 
none Formula state tion. mols Boe 
Kilo-cal. eee 
Tron 
nitrate (ous)...... LOS KGD ey Sapeneiouncnes dil. sol. 120) Det cer lamereersete 
oxide (ic) (ordi- |Fe2O3..........s....... solid L9OHTE alles ae al eee -o2 
nary) 
oxide (ous)........ COR case oss PeeMw's was solid 6408 sepa. clematis « 
oxide (ous) (ic) |FesOs.2........0....-.. solid 205 :96 | |..<, x 2c culeeerserra’ ots 
(fused) 
oxide. (ous) (ic) |PesOa....... tikes... solid 266) 011 | |... : bavi leer» « 
(magnetite) 
selenide (ous)..... Pee ities ARB aus sa solid LC i eee liaannianio ne 
ppt. ASL | a7. 5:5) 04a SRE 
Bilicatertsiilae «<5 4 BesiQgrarie: se haitllesiaieds solid 204052). operon 
sulfate (ic)........ Pea(BOa)e. .ctiee ohite occ. 1200 OATH Teil stvscors salons 
sulfate (ous)...... eSOReh: shies... solid 217.23 110]-+14.90114° 
400 Pay ees tone con 
PeS@.7H20... dese aces = solid T1512 200]—4.3214° 
sulfide (ous)....... Code ot AN edices solid 235065 | .0.0.0.+0'| haere oe 
sulfide, di- (pyrite) |FeSe................--. solid Son OOiileece ail sae cee 
telluride (ous)..... Cl ee rf eee solid TROD GN sessis.cxaline Ae 
Lanthanum 
Chloride. )22...... WENGE GRR Baer eH, 35 eee solid 266.67 1200]+-31.3026° 
ORIG GNM arated ASO San Saito Reb ae ae solid ABG SW il secs. clea cena 
millatotntesdnacie. Heda Os Bir s+ et aces dil. sol. OSTALOS |e ceric cece 
Las(SO4)3.8H20......... solid 530.0 2400|+-4 068° 
sulfide, di-........ Tea a ters SW sic Ge solid 162200 |sn-e ele Ree 
BUMAE rE hs 6 cscs Wagan est neinen AM i's wo solid Bib in (nce (rater teacy 
Lead 
acetate........... Pb(C2H302)2.........-.- solid 234.00 220|-+1.4111° 
eee ee 3HaON..-,- solid 446.12 100}—5 50° 
bromide.......... PB ro he Sa.c Hees omer solid 6652611! |/s35,. 5 salle cena 
dil. sol, 56.225 2500]—10.0438° 
carbonate..;...... PbOOs yen es aces solid 168.00) t).28.<:<. <8 ieee 
chloride.......... 1] 4,0) Det acter) See solid SBRG64U. Peed. | get lees 
dil. sol (COG Beeee —6.55 
chromate. . DOr Oa td cas Mee x solid US 0D) belnresee. « steedeenereecent..'s 
fluoride. . DB ee aie ysecrn ace solia RB QA HS co aces i| eae pH lees 
hydroxide. .. LA PR COH) 9.55.5. See cme ppt. 13776) balecatet «otal besten stzen = = 
HOCICO ND essa 10) Ens Ene rieece seca solid CY 0) (ate (NES th 
MIVFAUOT pees PbGNOs)a...... : Heaths solid 108.292 400| —7.59918° 
400 LOO SGT dd Alis. stiles 
tig Ct Ae e Pb Neb orders c.g HEME Rss solid ==100)'60),) | <,2 sss-,..<:| atecterang -- 
oxalate. .....05. 5. Pb OsOs.7. 5 he Aetna os solid ODE 2 lea aotein | wistarsesierane 
oxide, mon SPD OREIT yaa: 5 Pelee his solid 1OV.7 8) |e eee es Olson We 
oxide, di-... . SIEDOZESESs 5.01, tte cases solid 622604 s2-.- alee asset 
oxide, sub- PDoOe 8 8... oA Meets solid BAe 265 ||. 5: .<> sileeeaeer + 
oxide, (red). . BD TOI. Sant teiees:< s2< solid L749 323... ..lleetaereerene 
oxybromide....... PbBreePbO Wades. ce . ~ solid TY 7/2 0 eee eee 
ee QBDO a Pietersen solid ATNGS) el... «+, os )aerenemerats 
oxychloride....... soli TAQUG BIN. 4,<:<,0-« | soem 
i 1QB EO) | aie scevsyecc4) Ree « 
DAT ATS) |. 5) <:0.0,s,5:5:| |) SEED O° 
oxyiodide 3:6! ts aust iliameereen + 
phosphite. . AG 231.08) (.]!<\<2.<o.+ 5 EET EES 
selenide........... 1074 | es Sa swill eminent 
; DRIP e Geecag Srbaed os heo 
Gilfatercte sa.e.e4- V2 Ee eto plepare | Gi ooo 23M 
Baiides see... .2. OAR ul Bay ercinieteerstnicvaa’e 
sulfocyanate...... = FLSA Tall lajecsccre'ei||evctetemreeyee:» 
tellurides..22).0.. PbT. eC BAG pills brass gem 
ES NS is Seed 2S Se ee 
1505 


HEAT OF FORMATION AND SOLUTION (Cont.) 








Name Formula 
Lead 
thiosulfate........ Pb SsOgcasteriactsisiae retersiee 
Lithium 
bromide.......... LIB sacs neeteen cee 
Catbide paneer Tin@ se Ancien tapers Sots 
carbonate......... TieCOs. ts 08.3.0 Breton coe 
LisCOs dace werate eek 
carbonate, acid..../LiHCOs................ 
Chloride ypmener nie MOL: Myo sedcreicteiclsistelerirss 
cyanide. ane DRIGIS, icra cymeee ove ess 
fluoridesay-e.eeeee Lae tecnico eee 
fluosilicate........ NES OC o pegs ee a.ni TO 
hydridev. us... -- Gi ee ererecise cteavomiews ties 
hydroxide......... NNO) S Oe ene e oc chante 
fodidesc.fycicoxeits MLDS arava cients ere 
nitrate sapere IN Os sete ce eeie es cies 
GUN Os: 3HsO Gaeeeete eee 
MItride yan eee Ag Nid esteinacceeere mess 
OXIGO s.etycerorares rs LinOly. dcp ete eerss 
selenide........... gO. te devs vis peteteres tors aye 
silicates Gite <.scca BisSiOs scans serene ever 
sulfate: Ains.c 1 LBS Oa eee 5 Sarees 
IE SOVES EO 2 oncgodeeae 
sulfhydrate....... ite) s RN DRM oo cur eteatee 
Sulfide sy seoe emer 1S Sng dee one aes 
Magnesium 
ammonium  arse- |MgNH4As0..6H20...... 
nate 
ammonium phos- |MgNHsP0s.6H20....... 
phate 


ammonium sulfate Mae (NHs)280:.6H20.. 
3MgS0O3.(NH,)2503.6H20. 


ammonium sulfite 


arsenate... 


arsenate, acid..... 


bromide.... 


carbonate... 


chloride. .. . 


cyanamide. . 
cyanide..... 


dithionate. . 


fluoride. .... 


hydroxide (brucite) 








IMa@ Noten seremen nhs 5 
Ma(CN)s 
Os GEH2O Ae siesis 





1506 


Physical 
state 





Heat of 
forma- 
tion, 
Kilo-cal. 


Heat of 
solution. 
Kilo-cal. 


+3 .0615° 


+4. 46824° 


cca +6.380 





+35 .98616° 
+2 .93918° 





HEAT OF FORMATION AND SOLUTION (Cont.) 



























Physical 
Name Formula state 
Magnesium 
phosphate........ Mes(PO4)'23..,-eGdeeace. colloid 
silicstemeece ec. 2: MegSiOs-b:.,. 4 neeeeisacni: solid 
BULL ALO nettrasceeuteron vets MgSO ora. es solid 
400 
MgS04.7H20....-....... solid 
BUMIMO 5 Aocecieie sete IMS NA sesuiserat cme solid 
BUNA GF ocd icy csarets MgSO3 58.55. nents» solid 
MgS0s. GHeO we hh cate solid 
sulfhydrate....... Mg(SH) aa.) ecdere en. dil, sol. 
Manganese . 
ACetALe eh sic sen ate Mn(C2H302)2........... solid 
dil. sol. 
Mn(C2H302)2.4H20...... solid 
romidesrerria. 4c Mn Brosttne ancrenanerian: solid 
dil. sol. 
Carbide: seas scicc solid 
carbonate... : ....|solid 
chiorideges=-5-ce IMn@lon tt, -aanxhaneeacec : solid 
400 
MnCle.4H20....0....... solid 
dithionate........ Mn820¢.6H20........... solid 
fluoride, di-....... ING ores onei aM ats ee dil. sol. 
fluoride, sesqui-. ..|MnF3.........s.05....-. dil. sol. 
formate saiisic...r0 Mn(CHOs)2.. .aeneia. o. - solid 
MncHOD: 2H20 .|solid 
hydroxide......... IMn(OH)35. ceeneeee aaa. ppt. 
hydroxide (ous). ..}|Mn(OH):............... ppt. 
lodide:, s.tsitesis (yaa Minis. 8 cen Seta seis dil. sol. 
mMitrates cic. eek Mm(NOs) asus vaeaie cic e solid 
400 
Mn(NOs3)2.6H20......... solid 
oxalatesayactedsck DOO 5 PIE «oie, ppt. 
oxidei(Ic) tesserae IMin2@3 aac’... steers: solid 
oxide (ous)........ a Names os euiaihe asia solid 
loxidencdicaeeramert | MnOsk abstinent. solid 
oxide, di- (hydrated MnOs hoe aie ee A a tack sas amorph. 
ppt.) 
ere ees Ge) Fee WMingOe: «..2-abaeana see - solid 
phosphate solid 
selenide..... ppt. 
solid 
silicate we «3. i solid 
sulfate (ous)...... IMnSOU D3 feted cacs solid 
400 
MnSOiHsO.. . seer. sae solid 
MnS0s-5H:O is... - solid 
MnS04.7H20............ solid 
sulfide (ous)....... IMME S og ee tre Sava cchete sees i ppt. 
solid 
Manganic acid...|/HMn0O.................. dil. sol. 
Methane........ CHIE hie eR cessiats as 
Methyl alcohol..,|CH3OH................. liquid 
gas 
dil. sol. 
Mercury 
acetate (ic)....... 'He(C2HsOe)o..., ese... =a solid 
acetate (ous)......|Hg2(CoH3O2)s........... solid 
bromide (ic). .... . PIG BES 0555.0 0s elo sisinin solid 








Heat of 
forma- 
tion. 
Kilo-cal. 











Heat of 
Wate solution. 
Kilo-cal. 





—1.918° 


—2 8 724° 








400)+-7 .79018° 
400)-++0 .047818° 





HEAT OF FORMATION AND SOLUTION (Cont.) 








Name Formula 
Mercury 
bromide (ous)..... i gaBro. 2. ao seertnear s* 
chloride (ic)....... GIS eo eres aeatcie 
chloride (ous)..... a 5. nfop Sree ICR fe eee 
cyanide (ic)....... eK GN) ge cans cto as 
dimercuri-diammo- NHe.Cl. NBuClisites cess 
nium chloride 
dimercuri-tetra |NHgeCl.8NHsCl......... 
ammonium 
chloride 
fulminate (ic)..... LEP OPIN EO, csondoet csene 
fodide (ic) (red) ...c|Hels =. 2b. 72. Seeee 2. - 
iodide (ic) (yellow)|Hglz .................. 
iodide (ous) (yel-|Hgele.................. 
low, 
nitrate (ic)........ Rg (NOs) 9. saneietetes ras 
nitrate (ous)...... (Higs(INOs)aceasaeeneeee 
Hg2(NO3)2.2H2O0......... 
nitride (ous)...... HgeNgc.. Bic ecn eee cca 
oxalate (ic)....... Vals OF OY Seance lc. See 
oxide|(io)Mired),.-e (gO beeen. « 
oxide (ous)....... 18 he OP Seta ie eee 
oxybromide (ic). ..|HgBroHgO............. 
HigBresHigO meres: 
oxychloride (ic). . ./HgCloHgO............. 
He@lsi2HzO):.. Save. o-2- 
He @insHe OS eemeeeses 
HgCle4HeO.....:....-. 
selenide (ic)...... Ig S6s ih ep tetc ness 
sulfate i See Hg SOle. boc ontibahre cto 
sulfate (ous)...... HgsSOa ees at Pies cs 
sulfide (red)... ... lela eaters (uaa ceeee 
sulfide (black)..... 3 ao ee eee CSR 
sulfocyanate...... Ha(CN Si haar booster ee 
Molybdenum 
oxide, di-......... MoO3i: Ao k. tee oo. 
OXIdes Orisa ws cree IMoOs ice. cee eee aac. 
Molybdicacid....|H2MoOs................ 
Neodymium 
chloride.......... ING@IS eeintcc Heese 
lodidexensos encase INCITS Mie tices bey a a. 
oxides saeaceere pe FoI NGSO Es. ches. cae es nes 
sulfatesjstem. osc & Na ao0s orcas ase 
sulfide yerefeseiocisier INdaSateiceri. c-cich tattrccrnc 
Nickel 
bromide.......... INIBEe) gekteicis ethotienss ote 
bromide ammonia. |NiBro.6NH3............ 
chloridesij.... 00! NIG bemincacsin 
NIC. GH2O Scie tien. 3 - < 
chloride ammonia. |NiCle.6NHs............. 
cyanide xsreass oer INI(CIN) oh eerste rel 
dithionate........ INISSOGH dis.a 5c. ebhres eras 
NiS206.6H20............ 


Physical 
state 


ppt. 
solid 
ppt. 
solid 
solid 


solid 


solid 
solid 
solid 
solid 


dil. sol. 
dil. sol. 
solid 
solid 
solid 
solid 
solid 
solid 
solid 
solid 
solid 
solid 
solid 
ppt. 
solid 
solid 
solid 
morph. 
solid 














Heat of 
forma- 
tion, 
Kilo-cal. 


171.59 
10.90 
10.5 

— 50.42 








Heat of 
solution. 
Kilo-cal. 


Water 
mols 








400|—2 .41319° 
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HEAT OF FORMATION AND SOLUTION (Cont.) 


Name 


Nickel 


hydroxide (ic) 
hydroxide (ous). . . 


G01 DSRS Sara! 


Nitrogen (atomic). 
oxide (ic) 
oxide (ous)....... 


oxide, tetra-...... 
oxide, penta-...... 


oxybromide....... 
oxychloride....... 
selenide. ......... 


Osmium 
oxide, tetra-...... 


Oxalic acid...... 


‘Oxygen tome)» 
(ozone)...... 


Palladium 
am. chloride. ..... 


Read (ic) eae 
hydroxide (ous)... 
dodider se. 3 snek 
oxide, mono-...... 


Perchloric acid... 


Periodic acid.... 

Phosphonium 
bromide.......... 

-* chloride... 02... 4. 
iodides teers a. 








Formula 


Pd@le:2NH3.,. gates ie 
PdCle.4NH3...........-- 
Bdlo:2NH3 nen eee 
PdI2.4NHs3 


. |H1O4 


Physical 
state 








Heat of 
forma- 








Heat of 
solution. 
Kilo-cal. 


Water 
mols 


+11.718° 
—7.47918° 


+16 .6810° 
+29 .79710° 





300) —2.2718° 
300] —8 .57820° 


HEAT OF FORMATION AND SOLUTION (Cont.) 

















Physical 
Name Formula state 
Phosphoric acid 
Melaen. een ene ETP Os: 2 taceyre es vee solid 
OFbhOssaneeecote HgP Oss b saci pee eena se solid 
liquid 
400 
DYTONe ee eerie leks Ha PaO re deicereieatee eisai solid 
liquid 
Phosphorous acid 
VO. ee FORE Ses sey ot, Nene solid 
liquid 
OrthO=iecesenreccrele HSPO3: tanto ycctipercn ee solid 
liquid 
Sn OEE 132 O)fee spcosponccanabal lucas 
Phosphores 
bromide, tri-...... IPBres ty. clon ee, liquid 
bromide, penta- aE Bre setectoe eas cle solid 
chloride, tri-...... TRO sas Guanes eeee liquid 
gas 
chloridepenta=.t| Pb Clomeeannneaninen rrr solid 
aes (phos?| PH stg ag sce gas 
antes (Solid) 245) Poth. ceanstaere ie eee solid 
iodide, tri-........ Pit Sees SME. 8s solid 
iodide, tetra-...... alae oh as iy Re sie solid 
nitrides eee iee BaN 5 Pipes eee solid 
oxide, penta-...... PaO GS ee a re solid 
oxybromide....... IPOBra fs. pyveceeenect solid 
oxychloride....... PROCS ee aoe liquid 
Platinic acid 
WIS cance ees 
Chloto= sarrrsostae: 
Platinum 
bromidew.-....>. 
chloride, di-.. 


iodide epee PtL 


aluminum sulfate. . 
arsenate (tribasic) . 
arsenate (dibasic) . . 
arsenate 
basic) 


arsenite, ortho-.... 
bromate.......... 
bromide.......... 








bromopalladite. . .. 
bromoplatinate.... 


bromoplatinite... . 


oon 


(mono-) KH2AsO4............... 





| Heat of 

forma- 
tion. 

Kilo-cal. 


224.90 
303.13 
300.74 
306.17 
531.64 
529.37 


141.36 
139.02 
228 94 
225 .86 
384.23 


Heat of 
solution. 
Kilo-cal. 


Water 
mols 


+9.749 
+2 .70019° 
+5 .3522° 


150] —0.16712° 
150|+-2.1719° 

150}-++0 . 11919° 
150|+-2 .93919° 





500)+-4.349 


1000}+9.80 





200|+3 .3520° 
1200] —10. 118° 


400] — 10 .018° 
200] —5 .06618° 


HEAT OF FORMATION AND SOLUTION (Cont.) 


























: Heat of Heat of 
Name Rormuls Physical | forma- | Water Balaton: 
state tion. mols aRoeL 
Kilo-cal. es 
Potassium 
CALHOUA be sors oe or- (eG Oss Sic aso ates cm solid 274.96 400|+6.49916° 
400 281 46 eel aceite a's 
carbonate, acid....]KHCOQ3................ solid 231.3 220) —5 .32925° 
200 225.8: | |[escerreeed tereyeptctores 
chlorate.......... CIOS 2 tore owctapeteregers a siete solid 89.869 400) —10.2798° 
° 79/379. cae pacerkonn © 
chloride.......... 10) Kae Sane SPER Bee solid 104.30 200| —4.44418° 
Ca) 99.879]... coveilsteteserorere are 
chloriridate....... C1 0) RS ene ree meee solid PA (al eee ol 2 Se 
dil. sol BOGE | cane —3.11 
1201 he 6 Fan nee ee ee a solid 365259: |\.../5 ..25/5|eeeerae 
chloropalladate. ...]K2PdCls................ solid ZOOLO9) | creek —15.1 
dil. sol. 210203) | .5: > 4 calleeceeramees 
chloropalladite ....|K2PdCls................ solid 261.41 300) —13 .6239° 
dil. sol. DATED) Vase ainincern eee 
chloroplatinate....|K2PtCls................ solid DOORGEN cc 5) a eeroeemeere 
dil. sol. 286 26) | oneness —13.76 
chloroplatinite. ...|KePtCli..........2..... solid Q54RT2) | 2002s —12.11 
dil. sol. 242753) [dees eee 
chromate......... RECrO a A ocsicet temas cores solid 329.51 540) —5.26 
800 O24. 30 leva s ood sS. eee 
OVANALC 4-6... <sce CN Op on 2a seep solid 100.12 400| —5.16120° 
dil. sol. el Ee eel Mesto ae 
CYANIMG | cciec's «es RUIN ee eee aici solid 28.20 200] —2 .8718° 
200 20 ON oe to ak ene patos 
dichromate........ Rea rgO7 fe ose stata ceee 5 sere solid 481.72 | 1000 |—17.4418° 
Co CUS 5g nce Gaceen meer 
dithionate, see under thtonate, di- 
ferric sulfate...... KFe(SOd)e 12H ae eee solid 1328-58 \ oc aende —16.0 
ferricyanide....... Kehe(CN) 8.2.2 eeehcne- i 48.98 400 |—14.313° 
il. BAe ANS |: easse aac. 
ferrocyanide. ..... KaRe(CN) 6.525.285 0-1: oli Hae 1000] —12.417° 
WQR24) | coc ciate | retretone 
KsFe(CN)«.3H20 340.98 1000) —16.517° 
ferrous sulfate... .. ce e(SO4)2.6H20. ae O82 10) Fane —11.0 
Filta (ie Seepetete oN L€ (Ae eae Sane sh ere i 134.10 110}-+4.11015° 
i 1 ll coil icin erate 
IKRZE oO. oo soe iccetee << i 277.11 110) —2.215° 
fluoride, acid...... cas 1 ee eee Ae See i 219.36 400| —5.9715° 
fluosilicate........ KaSi RG ce ce ctotetce oc i O81096) aac ec clo sn cece 
i GOEL GS ha cca cro [l=,». oseeetoteaiaas 
bydride#e2 co.cc EE Meret sio.are nea eiaroys i a Da ib eee! an ees Bee 
hydroxide......... KOH Si. vocdeecnds dors j 102.01 175| +12 .9521° 
C-) DIALS: |. 0.6 a:<efepwisesteteranse 
hypochlorite. ..... KCN 2 ob aioe Beacaaes 400 Tien Fh hee Ree Se 
hypophosphite. ...|KH2PO2................ dil. sol. 202599 [rece eet 
dodates aces «ot RaO ie see: ae eee solid 121.48 400| —6 .76218° 
lodid@ 26,520 eee ak UG = Bee gene sere 6 eee solid 78.758 400] —5.11418° 
C (ERG) See oc cececne 
lodide Stressors... | Klgtte 20% : oSctcltiagtom'e v1 dil. sol. 7E292) |... 5400s 
magnesium chlo- KGL Mg@le nen tae- eeu solid 260269). Scenes +28.2018° 
ride (melt) 
KCI.MgCl.6H20........ solid 1022 20a icc —3 .0815° 
magnesium sulfate |KeMg(SOs)o............. solid 642.78 600}-+-10 . 519° 
KeMg(SOs)2.6H20....... solid 1073.6 600|—10.0128° 
mercuric bromide. .|KBr.HgBre............. solid 187299 | See eeeeleeeet cota 
2KBr.HgBr: ...|solid 229.9 660| —9 .74918° 
mercuric chloride. .| KC].HgCle. .. solid 159.9 700] —9 .5614° 
DK CLHgCls) Saesna.c2- solid 266.67 1000} —15 .0314° 
2KCI.HgCle.H2O........ solid 336.44 6001 —16 .3918° 


HEAT OF FORMATION AND SOLUTION (Cont.) 



























Heat of 
; Heat of 
Physical | forma- | Water * 
Name Formula state tion. mols oe 
Kilo-cal. . 
Potassium 
nitrate Meee ee ee TNO Sn tseee area ene solid 118.78 200} —8 .45918° 
c 193 | Sead | eee 
MMritel.. cee ce-ch (LN Oo ee encores dil. sol. B7éa eaSeoH aeonE eC 3 
oxalate. ... SCONCE ceo aan sore ane solid : —4.78 
oxalate, acid...... KH CoO; pene meee e SOld ¥ —9.56 
oxalate, tetra~..... KHO204.H2C204......... solid : —15.8 
Oxide na eeer ee LO ae sanieauaa amber solid : 300|-++75 .0317° 
perchlorate. ...... KC Oa aaetraciaaeetecs ss dil. sol. DOT) | ee siatec gall epee 
io] Py) 0) Perrine ieicecioar 
periodate......... KT OG |. o sestermetleacn dil. sol. 630 (eG (otccics tc 
permanganate..... KMn04 .|solid Sel iw cape homer eeieee 
persulfate......... KaSaOai bel eendeioe: solid 444.69 | 3300 |—14.6%° 
dil. sol. 430). LA). of oon eee 
phos. ortho-....... KsPQ.. ...|dil. sol. 479233) |e anes come eee 
phos. hydrogen... .|K2HPOs .|dil. sol. 426).05} |I's)s.ssace eee 
phos. dihydrogen. .|KH2PO4................ solid BPA Wa orsosen —4.78 
dil. sol. BOG. 205 || sisiee ote ellis ese eRe 
phosphite......... KH POs ener eens: dil. sol. SBONOGI eae hee 
selenide. sc.-c = 52 Kosten: Minami es cacy. solid 85.3 1800}-++8 .6018° 
Keone: 0H-O eee ae: solid 728 .32 4000) —19. 114° 
KeSe.14H20............. solid 1071.5 4000] — 20 .318° 
NCE WINS HO) pnevicc anous solid BAAR ae bears cogent —29 .3gu° 
silver bromide..... Ag Br Deere ete solid 0:4.) lc <5. alee 
silver cyanide..... IKAG(ON)o entree ee solid +6.69 400) —8 .55411° 
silver iodide....... Av. $34 Pente solid 97.49) | cat. | hee 
silver iodide....... SK Agi oe eee solid 265924 .ee> oo oe 
sulfation saeesse ae KesOs). bo eee solid 338.62 400| —6 .54718° 
) Bol 9S) ees coer eee 
sulfate, acid....... KSOR ss eee solid 272.88 200} —3.79917° 
800 269575) [Ace ict enone teenie 
sulfate, pyro-..... KeSeQy. tiianteae essere solid 466.91 ]....... —3.82 
dil. sol. 463.09) yan cones wee 
sulfhydrate....... KGS yn eee eer eee 400 632967 ino. cen leet 
Ld sisie GEC Oa ere hooanane solid 80.29 1000}-+-0.76517° 
sulfide, mono-..... Ls bRRee. Sa e aicieie cone solid fo hed Wl a lpeaeo noes 2265 
400 DO Te hatin Iaeera tice oe: 
KGS 2 ior aca remr eet: solid 243.49 1200}+3 . 8218° 
Kes: 5HoOle, sagiwecitee solid 457.59 1000) —5.2616° 
sulfides tetran.. | Wesdc. open cc aenetees solid 113.7 100}-++-1.210° 
Kei t Ho) caiteac mente solid i i es he erst seeg —2.202° 
Bute mseer tee £30 Fare Aemeeass reli Sehr solid 265.95 300}-++1 . 412° 
267/539) [ins 28s eee 
KesOeHeO anon BBY oe 8 iaetaicercral cio vests ot < 
sulfite, acid....... SOs hace eeceen 2072747 |. :c sural tree eee 
sulfocyanate...... KCNSi a cnepeeee ore 54.24 100) —12.2 
42.06) 5 i Saeee let eee 
tartrate. ...,..... KeCsbObs oscaneccm ese eke 400} —2.84418° 
G49) nes 2 aes eee 
Ke2CsH40c.4H20 456 .87 400|—6.14118° 
tartrate, acid... .. AGS(OrIE FOES Gappenaonesc BL} at) aeaeial A Gott rrexcanss 
Dyer alt ames tats or oma o0 
thionate, di-...... Kase Osnemitas.c-eutecge ear 407.915 |). 5 ee eee 
thionate, tri-...... KOS Opsctcventres cite 394.27 500] --12 .4518° 
thionate, tetra-....|KoS406................. 395.46 500} —13.1417° 
thionate, penta-.../KoSsOs................- SOS OO luciaeee —10.0 
DOS Oni neces calle anit 
KeSs0s.4H20............ 503.7 2000) —13 . 1410° 
thiosulfate........ KoStOsitpacs cern dee Aes 800} —5 .0210° 
EBON 2.0.c1c caclltaractenr arene 











HEAT OF FORMATION AND SOLUTION (Cont.) 
































Heat of 
: Heat of 
Name Formula P BY sical | forma- | Water solution. 
ate tion. mols Kiloveal 
Kilo-cal. oe 
Potassium 
thiosulfate........ KeS203.H20..........5-. solid 33605201 || saeee —6.2114° 
zine sulfate....... (KoZin(SO4)alccn sien. one solid 572.05 600| +7 .90918° 
KeZn(SO4)2.6H20....,... solid 1002.2 600} —11.8018° 
Praseodymium 
Chlorides .-.+.e- Per @ let ink onstac atone eic cane solid 240.38 2500)+-33 .4518° 
dil. sol. 273.84. |... ARNG G Geet «3 
Pr Oils: 7 HO)... jee: oc es solid 747.20 2000) +5. 2617° 
MIG AtC chee p.cece te IPL QN Os) 3 cacevcots ties: dil. sol. B15 41 stan aoe eee 
(0 (6 (e), 2, Seen alll, Aan ea ee ee solid 205.11 |. ceyiese heer 
Oxide. tile, jo.iheee Bers. cvo eee Genes solid 41697 _ | «:ssisecyul ere es 
Rubidium 
bromide.......... EDS TE rth srece vice tcaso end solid 96.06 110] —5.9515° 
400 89261. |... «35,43 Sees 
arbonate......... Ribs O Osh ias.: Aes Mele tao solid 218): 84 || aa +8 .746 
dil. sol 2E2HGS I... 16,315 <121|  eee 
carbonate, acid....)RbHCO3................ solid 230.6 110} —4.73115° 
dil. sol 22D 58). | erckeiianvs | ROR 
chloride... sa ..ch IDOL Bigs cco ae nies solid 104.97 400|—4.2321° 
400 LOO SSS: || Ref asl eeeeenraree 
HNOYGERE seokars 6 6 i} hake SRO Oo cre oe solid 133.31 110}+5 .80616° 
400 M03 ED ||. Gasser] See ere 
hydroxide. ..s-c.n DOES aha cc tere. hae solid 101.20 110)+14.2715° 
ROCIO E Ss ence cee ER OLE nbs ase spoa a nate solid 80.77 110} —6.49915° 
dil. sol BASS ||: ccrcaciacess|| brah 
MU ALCS wien nets DINOS a4 ree nto. aoe solid 119.62 400] —8 .76921° 
200 ig EU eee ee eee sys ree 
oxide, mono-...... DAO). Ss dcee cae oe wae solid Pe IS ee +80 .0519° 
OxideNdio-teu clr D202. dec See coeats solid LOF05 1). sxa.qaell eka a 
oxide, tetra-....... Bibi. Pir. slong as tess solid EGS Was sooellacavonee ac 
BUtate te eee RibsB Oana de cone Fee vacate solid 339.98 220|—6.66718° 
440 BEES il Wire eel fee oh ae 
sulfate, acid....... RDHSO4s... fastince sistas solid 274.10 220) —3.72815° 
330 DUDS | cpereyoidys all cates « 
Pye Eee Sn aeeea en 5 PRibaS tents. in. donee a Anes solid S769) || cases +24.61 
dil. sol ARS ee el le aor 
sulfocyanate...... IRDON Sats cac cue: cae solid SGBS87i | eee —14.3 
dil. sol ADA db forever |ccaret Svelece seis 
Ruthenium 
chloride; t2>,-¢-.5 RuCl sy ts fas cordeteriery aoe solid B2E84) | oo. sil terete: < 
oxide; di-.., 5.5506 1700 eae Bere 6 on eee solid GV AE (al Bie Oe tock acace 
Selenic acid..... 5 6'02) O ap Pei oe Semen ore solid 130.23 400|+13.36 
liquid 126.64 400|}+-16.7 
Selenious acid...|H2SeO3................ .|solid 128803) ||: cami: —4.110 
dil. sol 1231292} aeycloiahtil RRR». « 
Seleniume: cc SORA cob ace erate cre gas 4:80) |... oidtslcel| talent e« 
chloride, mono- ...|SeeCle.................. liquid DEVE NV - ococons's | 
chloride; tetra=., 2b \SeClas, v4. occ... ote solid 462165). 65:05, -ci| aeeeae 
hydride, see hydro- 
gen selenide 
nitride, see nitrogen 
selenide 
oxide, di-.....,..5 BEOot as bic. tatel ene solid 56:4 16||,c eee —0.908 
i colloia 338281 ||. seen eee are 
liquid 91.52 2000)/++-19.89° 
. |solid ABE |. assieMehal| eete revele vers 
liquid be a areal ec cane ee 
gas B42aT > Nc Gore eee» « 








HEAT OF FORMATION AND SOLUTION (Cont.) 












































Heat of 
. Heat of 
Name Formula Physical | forma- | Water | solution, 
state tion. mols Raleeeal 
Kilo-cal. Osea 
Silicon 
fluoride, tetra. .... tS pie BG. an Meee gas 860-29. ..s 0200 ee eee 
hydridess.. = ae SiH bccn cone gas PE en ee CS 3 
iodide, tetra-..... . fo) Oh A ee Oe ee solid 27.72 | 12,000|+20.59° 
oxidendiase eee SiQower ay tm fused 198.3: || .eeReSS) eee 
oxide, di- (@ quartz)|Si02e................... solid 201534 -|..m7 5.056 || See ete 
sulfide (white). «4s Sivense ies ceieener ne solid 32.02 -| +9 .3210° 
sulider(yellow,) sree Cisoeener enn naeene eee solid 28.91 +10. 810° 
Silver 
acetate.fu. scerce PVG OASELO Ss neon goo sausoe solid STAOU)| neernee —4.397 
bromide.......... gBrae, .|solid 23585 cscteves 12 2 | reo 
carbide dence nee Aaa ke Were eek tcc 8 solid —. 83.87 |2. 20. J.J eee 
carbonate......... Ngo Ost ne eee vn ISO ad Ee 
chlorate...)....%.44< A CIOs: aie einen solid LCi |e —7.53 
dilisol., - *|] = /5.23) ||)... rove nel eRe 
chioridesmame annie AOI cc pi acRtrtee eonec solid +8059) Ind. cin sraloe eee 
cyanate: see aace. AC NO ieee eee eee solid QBioT> este eel eee 
cyanide, f....ceuee AgCN. .../solid = 33:45) |... sca cfc 
fluorides weenie (A eR omic clon oti solid =F 48. 698)\5. ones +4 .3010° 
Io HEDET sO Meester stone solid 101526) | Someone: —1 410° 
iodideteneenes aa ATR Re SO ae ees re ccs : § 
Milrateaee eee AgNOs 
Mitrid emcee e rite AGN: ays hace eters aloe i 
nitriteseemecnei IAGNO>-- pee eee cce i 
Oxalates miter eae AgeC204 i 
Oxide wy Epes cr Hed Os See ere 5 tere i 
Oxides Perse ese. <i VRE QP ie Rae ely i 
perchlorate. ...... AgClO« oli 
selenide (Aig Se te: sts. sneevnere ate i 
sulfate .|Ag2S04 oli 
BUG ele tesco sot PARED merece oer ree i 
sulfocyanate....... AGONS A ... deere solid 
Sodium 
ACELATE Me yacerestersiete INa@sH O09 Aste as ee solid +171.16 200|++3 .94318° 
L251!) «scene | seen 
NaCsH302.3H20 384.71 400|—4.588 
aluminate......... AIO? bo. tneete ar 2T E69) il ons. once eee 
amides serene ree INGINIS Op Wea one dbeee QE 26 ils a eanene +81 .0621° 
arsenate. .¢icis.. +: INasAsOatecn sameeren. ce Bite ee Ree I AES joa 
ro} ORG) Ue ee EE Be oe vale s 
NasAsO4.12H2O0... ..... 1214.8 600}—12.718° 
arsenate (disodium) |NazHAsO 329503) |e cere |peeneetee 
arsenate, acid..... NaHeAsO4 278% 12s sxctsrescrs'| See eee 
arsenitewa eee NaeHAsOz 271469! |... see eee 
borate wreneeceeee NaBOz...... 231.25. )| on tslcretdllneereter 
borate, tetra-..... NaoBsOrsecmemer- secre ae ies 3185 See +10.27 
5245) ow install alee eaten ioe 
Na2Bs07.10H20 1462.14 1600) —25 . 85418° 
bromide.......... ABIFE RR Ae oceaennae: ee 200}—0.19118° 
NaBriQhsOeqenneenens solid 227.72 300|—4.7118° 
bromoplatinate....|NaePtBre............... solid abe 800}+-9 .94018° 
il. OS bs «3 8s Sls eens 
649.71 800} —&. 6018° 
carbide S418! |. oe | eee 
carbonate +270.56 400)+5 .63918° 
DIBA BEcke fecalles ees 








HEAT OF FORMATION AND SOLUTION (Cont.) 












































eat of 
; Heat of 
Name Formula Physical | forma- | Water solution. 
state tion. mols Peal 
Kilo-cal. ae 
Sodium 
carbonate....... NasCOs.HoO. sss ..s ss solid 342.32 400]-++-2 .2518° 
Na2CO3.10H20......... .|solid 976.16 400} —16. 1518° 
carbonate, acid....|NaHCO3............... solid DoTHOw nan —4.3015° 
200 2238890: ocarme eget 
chlorate. 255... +. NaGlOsi...ncteeies eee solid 82:34] snag sol Gaaceee te 
dil. sol AE OS ake catenin ae 
chloride.......... NaCI AR cat. .ieeeate scr solid 98.36 200) —1.28118° 
) 97.208... a AN ie 
chloroplatinate....|Na2PtCle............... solid 271.93 800|-++8 .50718° 
dil. sol 28020 ots)... ace eens 
NaePtCle.6H20.......... solid 701.32 900|—10.6118° 
chloroplatinite. ...|Na2PtCls............... solid DIWhAU) lsat con +10.04 
f dil. sol. ZS TAOM | ss rarsveres\|leveramereneets 
CHPUMINtCNeas -ae = | Naa CLO cals. seteelee cise: solid 316.61 600)+-2.391° 
800 SEO SOO Mars. « cPlervncecete te 
NaCrOs.10H20.......... solid 1018.4 1200) —15. 791° 
Cyanates occasions INa@NO Ns. teerecre solid ee 2000) —4.80318° 
il. QO ELE al icnc sovaidiasell atte ees 
eyanide........... INSGIN: Ah. isc eeaees 22.9 100) —0.5029° 
DIB AN oree-c Sell oR ee 
NaCN.3H20... 57.59 110] —1.08° 
NaCN.2H20... Reed 163.7 100) —4.4214° 
dichromate. ...... Nae@reO7 5... eee aes. Ch al | eee oeeeoncan 
ere see under thionate, di- 
fluoride. . TN TBORE oay <5 Re esas solid 136.30 400] —0.47812° 
dil. sol TS5870 il [erercscea ccs || as Berea. 
fopmateserc: aaetis: NACHOS. 2. ccc tees solid 157.01 150] —0.52612° 
400 TSGEAG re eel cnet toe 
AWoslicatetecs ea NAZIE 6a eect. solid COOROL See... serie tact’: 
dil. sol OBS oleh a ssaclisscecreee 
hydrides ee..---- INaHvee 25. actos sens solid 13.14 200) +26 .0518° 
hydroxide......... INS OHS Rasccatetennecs solid 101.91 160)+-10.3022° 
C) LDQ HOE: Piencioese Sete aces < 
aOH HO Mere occ solid 173.24 180}-+7 .19222° 
bane restate INS OCT acy, See sletes dil. sol BSE OO) leer cea meres 
lodidetin Weate 14. a Sy ies NOE cles tere solid 69.46 200)-++1.41018° 
200 ORSAO) Soe cars cere aie eostekeys ies 
INali2HeO).. camer acre solid 211.64 200) —4.01418° 
jodoplatinate...... INasPtle |... emetic ase dil. sol TOTO: | deez cine PO. oes 
manganate........ INasMinOy.). .ebcmere cir solid DETAGD: cc eth ee eas 
manganese sulfate.|Na2SOs4.MnSOu.......... solid B74200 lee +12.9 
molybdate........ Na2Mo0s,..... ....|solid SOLAR ise cress antes 
misrate momacince sere INaINOsig cen temacc. ss solid 112.45 200] —5.01817° 
oo TORS ate cee oncll'-vstottveiet 
ILGribet ee orniclsa INaIN@ 58 ciate cine solid 86.50 250|—3.513 
dil. sol. SORES | icsckl Alinta 
OA AGE. icserece cre WNte@2Oar..,. 03 catenitesnsi.< solid 316.01 1500) —5.50 
450 SLO Aa ey e.se. to letel se eeenerere 
oxalate, acid...... Na O04: 5. oeeeten ccc solid 257.83 300) —5.50 
400 QEQASS Shas, «chee | ene ake 
NaHC204.H20.. ...... solid 330.23 300) —9.56 
(05.303 (os ore SRE CID NaS Se Secs ete ines solid SORIG Mes aces +56 .39 
perchlorate. ...... INEY CLO Gaeenite rh ors ceseeetene solid 100.60 400| —3 .5810° 
dil. sol 97/25"). .caetel een 
PELOKIGE Ns soccer) ct INE TO lee Regen = nic Meets solid 118) :42 0 .ssonciten i ae eee 
phos. (trisod.).... . INasPOnt <.....ae tees des solid AST EOS MN ieidrectll eters 
900 471.30 ||... ee aera oi 
NasP04.12H2O0.......... solid 1306.3 600] —14. 618° 











HEAT OF FORMATION AND SOLUTION (Cont.) 










































Heat of 
Name Formula se Waa pees 
Kilo-cal. a 
Sodium 
phos. (disod.)..... NasliPOu ea nheee cee solid 414.98 400|-++5 .63918° 
600 429.082. 1 oo ieees | een ene 
NasHPOs.2H20..........|solid 557.78 400] —0.38218° 
NasHPOs.7H20. ....{solid 910.88 400|—11. 518° 
phos., pyro-....... INasPsOqes< oo teheen cet solid 755.08 800} +11. 8518° 
1600 767.03: | 2272 on eae 
NasP207.10H20......... solid 1462.4 800} —11.6618° 
phos., pyro- (disod.)|NazH2P207............. solid (657280))| pees —2.27 
1200 655).68 |... 1208 eee 
NaeHeP207.6H20........ solid NOVO Woessner —13.91 
phosphite......... Nast POs teeta solid 335.44 500/-++9. 15214° 
dil. sol. 344.57 |.....48) eae 
NazHPO3.5H20......... solid 344.57 500} —4. 58815° 
phosphite, acid....|NaH2PO3............... solid 286.50 500)-++-0.74115° 
600 287.22) |) s).ccee & eee 
NaHePO3.22H20........ solid 463.56 500} —5 . 2615° 
300 864.62 0] oi.,...0 | eee ee 
selenate.......... NasseOal,...darakihiccsts solid 261.41 | noes .8| Sere eee 
selenate, acid..... NaHSeOis... a aeeeieere: dil. sol. 201.84. |... sty | Sate Reeee 
selenide........... Nasse: fe ane ee solid 69.53 200} +18 .5914° 
i 403.83: | os nee —7.89 
CE Ra cca —10.5 
Bs Sans 1190.0 3000} —22 .014° 
selenide, acid...... NaHSe Pr enn ane sda dil. sol. 44.68.) 03.088.) eee 
. . soli 868594 |). cscs 
326.31 400] +-0.5518° 
826267 | hoecccrs v0] ene 
1029.6 400} —18 .9018° 
sulfate, acid....... INSHSO jae nore solid 265.19 200)-++1.217° 
800 266'.86) | 3.2142 | eee eter 
sulfhydrate....... INaHSe\ ics ofeeeeeen et solid 67.11 600) +4. 3016° 
400 61.458)... . URE ee 
sulfhydrate....... INsHS.2H On ene solid 199.8 400) —1.5318° 
sulfide, mono-..... NazS 6 \ is. 2s sobre solid S9ESh eee +15.5 
400 105-21 +.......... 22 Sooners 
NaeS.44H20............ solid 417.92 1000} —5 .0217° 
INFO NASEO NAS usc s onan. solid 453 .766 1000] —6 .6913° 
NasS-9H20: . 3b... . solid 737.40 1000} — 16. 713° 
sulfide, di-........ Nae... be: eters dil. sol. 105.62, |||... ..885|| Soe oe 
sulfide, tri-........ Naeist:.b os Sane ee dil. sol. 107535) |.ci.. <3 |e eee 
sulfide, tetra-..... INasSat. foe eae solid 98.93 1200)+9 .8017° 
sulfites. + ..-oe ee NagSOsi to ...0. bane eee solid 259226 one ae +2 .3g10° 
800 261289 |i c cule ee 
Na2SO3.7H20 ........... solid 751.50 500} —10 .9910° 
sulfite, acid....... INGHSOst =. pentane enee 600 2052 Oe )..sc.2 oc pal ene ens 
sulfocyanate...... INSGNS hc. detec solid 42.77 100] —3.32118° 
tartrate. ec..cee INag@sHuOs.... keen. scne solid AV2E VON epee iee —1.12 
dil. sol CARER ie lonebaballascaceoosc 
Na2C4H406.2H20........ solid 6as289), |. cee —5.878 
tartrate, acid...... INaHi@4HiOs, . ea. .2 solid 360080) Manatee —5.663 
dil. sol SOOROS! | eres | eee 
NaHCsHu06.H20........ solid ASS iil en eeee —8.531 
thionate, di-...... INEVISH Ore Rin oo Sen solid 394.98 400) —5 .68719° 
NaeS206.2H20.......... solid 051.64 |. eee —11.66 
thionate, tri-...... INassiOgdeon.. hee. Loe dil. sol. 8:18:23) ||\ ssa sciece eSB 
NaeS306.8H20........... solid 591.40 1000) —10.9u° 
thionate, tetra-....|NasSuOs................ dil. sol. 300.06; | orgs See 
Na2S406.2H20........... solid 523.54 600) —9 .8010° 





HEAT OF FORMATION AND SOLUTION (Cont.) 





























Heat of 
Feat Heat of 
Name Sharaf Forces forma- | Water palition 
ate tion. mol: Kiloteal 
Kilo-cal. orca 
Sodium 
thiosulfate........ INaaceOs Sfon visaaaies cass solid 254.24 440)+1.715° 
dil. sol. DANG}eCOV. tl oprah gl ihe ded 2 
Na2S203.5H20........... solid 609 .32 400) —11.3718° 
tungstate......... Nas WiOaen. caoncnshacmee solid 383: ON erica intasose crete 
dil. sol. 383.99 |. oo cade +4.06 
UMATIALE:, sycte vis <a NaaWiOes.. scasenmecees< solid A205 S| Rept | heise ects 
VANAIA LOL eee soca INASV Od das cnet ge hesess solid Py Ewe Loeed poennedane 
Stannic acid SnO2+H20............. solid 133.'5:8)| stones Szeto sesie ss 
Stannic and Stannous salts, see under Tin 
Strontium 
acetate......... . |Sr(CoHsOa)e........000- solid 359.62 200|-++5 .56812° 
dil. sol. 365.30" | va aaosleeeeerte ne 
Sr(C2H202)2.3H20...... 4 solid 394.27 220)-+52 .5712° 
arsenate.........; praCAsOganneneenr emer <: ppt. 195270 | Sonne |eeee e 
bromidetesosn.- SrBres. dicccaseSanner ts solid 171.09 400|-++16 .018° 
dil. sol. AST .O4: |'2: 22 actligackuereeee 
SrbraGileOipessaeaasee = solid 604.07 400| —6.45218° 
carbonate......... SrOOssrg caskets eeeies ppt. 2907981 vcs aclaccoemeer 
chlorides... - 2 Sr Glos ee toihehobrancste a solid 197.85 400|-+-11.1618° 
2000 DOO MA ete ontario 
SrGleGHeOs segatat eens. solid 626.81 400] —7 .50318° 
cyanide.......... Sr(GN) es... 0 Sebceenee dil. sol. 60/69. ges lcs coe ee 
Sr(CN) 2.4H20 solid 338.35 200) —4. 1588° 
dithionate........ SeSe0e. deseo Pbcre ees dil. sol. AQSEDE | 2 3 alla reeucmerters 
solid 687.22 400| —9.24718° 
ppt. 288 SOARS eco osteteae sitio ol 
solid AD OG" | Saree Saino se wae 
solid 228.7 1100|-+10 .3215° 
. {solid 800.48 1100} —14.2715° 
solid ISG 2" | 2 seine: +20 .4512° 
dil. sol. TSGES* || eactee | series = 
‘sialpyfs 1 0)oe Bar ce sseae solid 639.91 |....... —4 46815? 
mitratesetien : «eae DEC NOs) ae. sean acre solid 234.4 400| —4.66018° 
1000 229 Ss eres tra ltereacyhotae ace 
es cai 0) ee eae solid 515.65 400) —12.3118° 
OXI eae Misye sic) POE Opes Aone hina Meare tare solid 140.7 1100] +29 .9915° 
peroxide.......... S03 Aeth NAR ee enn ee solid : 
phosphate........ Sra(POs) aon edamame oe ppt. 
selenide.......... 13, REE SOR ee ees: solid 
Silicate. tae... Sr5iOgt oe ok eka oes fused 
pulfates eee 6%. Sr SOae dees ita eee solid 
sulfhydrate....... St(SEH) sisson eseeeee ce: dil. sol. 
sulfide, mono-.... . PSE acdhialaeetars coma solid 
Sulfocyanic acid|/HCNS................. dil. sol. 
Sulfur 
bromide, mono-... |S2Bre..............---- liquid 
chloride, mono-... |S2Cle..............2-005 liquid 
gas 
chloride, di-....... Solas macht wacerainecsd aevcte liquid 
iodide, mono-..... Salome nds coeece meses solid 
oxide; /di-........!: BOs er ton co eataeeicinns liquid 
gas 
2000 
(ORIG; tEleste\e. «eo te BOgieee tela sconieeeta sy efeie: solid 
liquid 
gas 
200 
oxychloride (ic). . .|SO2Cle..............-5- liquid 
gas 


ee 








HEAT OF FORMATION AND SOLUTION (Cont.) 




















Physical 
Name Formula state 
Sulfur 
oxychloride (ous). .)SOC@le...............-.- liquid 
gas 
pentoxydichloride .|S2OsCle.................|Hquid 
gas 
Sulfuric acid..... 8 Pel OYS arcuate sea solid 
liquid 
0 
liquid 
.. |dil. sol. 
. {liquid 
1500 
Sulfurous acid... 200 
(See also thionic acids) 
Tantalum 
(als Mameeaance DasOseebrcrrrerermacctat: solid 
Telluric acid..... VECO, ongnwesu sone. dil. sol. 
Tellurium 
chloride weeee ence TeCls tice ee: solid 
oxide; di-......... ReOas ye eee = es solid 
MUAO SEONG goessncceeds solid 
oxide, tri-........ esis thee yee ee solid 
Tellurous acid! <*.,|HzTeOs.2).... 25-20 20es solid 
Thallium 
bromide mono-"- | LIB pee eneeeee solid 
bromide, tri-...... IBIS ayer eee dil. sol. 
chloride, mono-. . . i 
chloride, tri-...... 
Huoridessesee ater 
hydroxide (ic)..... 
hydroxide (ous). . .|TIOH 
Jodideseerene sarar TIL 
nitrate (ous)...... 
MMOs o onogance 
oxide (ous)....... 
selenide.......... 
sulfate (ous)...... 
sulfide rgemencieiertc 
telluride.......... 
Thionic acid 
thionic, di-....... 
thionic, tri-....... 
thionic, tetra-..... 


thionic, penta-. ... 


(See also sulfuric acids) 


Thorium 
bromidess-esnerrr 





carbonate.......- 
chloridesaepermice 


hydroxide (dried 
ppt.) 


NERS Ra ee tao:s sscqatere aeatahe solid 

dil. sol. 
LUGO wane snenecnallscnc cosdc 
UOT aagaaneme errata oer solid 

dil. sol, 
ANTOWAN SHO) a sSeoepeuoc solid 
EA (OH) ee werce nies ppt. 





Heat of 
forma- 
tion. 
Kilo-cal. 














Heat of 
Wane solution 
Kilo-cal. 





+ 8.435 











HEAT OF FORMATION AND SOLUTION (Cont.) 


























Heat of 
: Heat of 
Name Formula Physical | forma- | Water solution. 
state tion. mols Kelozcal 
Kilo-cal. Wate 
Thorium i 
lodide-assasrenses DD - Retatstov oe torsos dil. sol. DQOULTG: \| seacarerararell rele Otereas 
OXIdO-Aktsee ess Oe Ne ApodoHcenoen solid 330295) [bec concatecemtreee are 
sulfate. 2.5.2.0... MSOs) oyaeeeee aan: dil. sol. GB1589: setae meee 
= Th(SO4)2.4H20.......... solid 030/23) Isauman + 5.02 
in 
bromide (ic). ..... Sn Bre sity hte mottersterer ars solid Cla Aeaeic +16.5 
liquid 9223 [fe saree ll eeomneroetelels 
bromide (ous)... .|OMBLe. dee vvec ve cles 100 solid GIR een: — 1.67 
chloride (ic)...... SHO e aa nace Lk liquid 127.4 250|-+29 .91720° 
chloride (ous)... .. Sales a haiaahewe teste solid 81.147 300|+ 0.35818° 
ORE OE 6 ncsus sacs solid 29327 200)— 5.2818° 
hydroxide (ous). ..|Sn(OH)2................ colloid 138237 seco eerie 
iodide (ous)....... Sper aiaeciaskie ero solid SDH84: | sirastae| eer. 
oxide (ic) (fused). .|/SnOz...............-055 solid 138:bo- Recreate eee 
oxide (ous)....... SunOS: cache eecen solid (OEY A fad Ree Rel Mioteiin ants 
pot. chloride...... Kasnles aaareee uot solid 360.17 800) — 3.36912° 
: 600 SOB VSO! Naacrastee li: aetemen eats 
Titanium 
Gbloridetitetranj.¢ LICL. wean cicieertctecteierets liquid 183.5 2000] +57 .8318° 
oxide, di-......... WLIO 8: cocks, ssstto pee reac solid DUES Nacesaysctal « dete 
amorph. DASE i cacavve i) Poetereetees 
Tungsten 
oxide, di-......... IWiOss sae centres ewan’ solid 126i Serer ess name 
oxide, tri-........ WiOs eae ee a. solid PONELE Fin coos Geinmennaos 
oxide, penta-...... WaOsiccvscais tienen eteeiaacr solid Sl load Wa Meee eral «abel srare 
Tungstic acid... ...|HeWO4....0ceceu soe oe - solid 280: O55 | ewreyecorall's taeve eae 
dil. sol. Or A) Ee eplsesecna dae 
Uranium 
oxide; di=2....0<. 8 are aoee lancnopeutd solid 256.08, I eeene al tictsvete sete y- 
oxide, tri-........ WOst Necteee eted solid 290500 vie ecellaseee etter 
OXIdEI(OUB)) (50) seme WsOBs ects ety eer erie ace solid S45 ei Ta eee cones ae 
oxide, per........ WOZ2HO Steere: solid 430/109) || Revenge Peet Rives. s 
Uranyl 
acetate sani. canss UO2(C2H30e)2........... dil. sol ATCA a| epee cAietee ae er. 8 
U0O2(C2H302)2.2H20..... solid 617.69 1000|— 4.3018° 
itravegacc sic. ones (UOs(NOs)o eee solid 322.10 220)+18 . 912° 
UO2(NOs)2.6H20........ solid 756.75 220|/— 5.44812° 
Rultateseremet estes WO Os. 2 Vee ae eee dil. sol. ZOE. oe pelle caanoahe 
UO:S0i.3H30.... 3-22. -- solid 649.94 1000|+ 5.0218° 
Vanadium 
chloride, di-....... IVC le:, i, ils oe ee eta ass solid WEY | covoadlppeaneadde 
chloride, tri-...... VG laicccnecaeee eet liquid LS Ticliges| ere cel aertctonts clere 
Chioridestetras.yi- ol \V Clas.riscmerreteiae tee liquid 162301 here nce cee 5 
ORIG) Gl=sacclys.« «3 NCO Ran Settee oe ane oboe solid 20908 || tereee onsen levere 5 
oxide, tri-......... ViOg ic inca ee solid BYTE Ge oced jpaacdacond 
oxide, tetra-...... WisQar lacie tohite crane solid 4093089 | rer «|| eirernertorels 
oxide, penta-...... MOB Sttewcio antec nents solid 43 7628.) Steen | cert te cee 
oxytrichloride..... NOCIss ace ieee ne liquid D012) S| aes «st Seeeretie é 
Water, see hydrogen oxide 
Zinc 
acetatelac.vlececss Zn(C2H3O2)2......--.--- solid 261.17 720)+ 9.8022° 
Zn(C2H302)2.H20........ solid 332.62 800|-+ 6.9328° 
Zn(C2H30s)2.2H20....... solid 403 .59 500/-+ 4.3020° 
romideswaets «12. NDE, snanvooosnoodnons LOLC! 7759035 +15 .03 
400 CPR so ooue4|loonuou0G0G 
carbonate. . ZC Ossi snclreasreateletete ppt. 193:.3'. || Saeersril eerie 
chloride.......... MnC leans cae teeie= SOLd ea 600|-+15 .7218° 





HEAT OF FORMATION AND SOLUTION (Cont.) 



















Heat of 

: Heat of 

Name Formula Physical | forma- | Water solution. 

state tion. mols Kaleo 

Kilo-cal. 7 

Zinc 
cyanide, . gab GN)axccens ee. solid — 16,2 ||\......ccly eee 
ethyl. . |2nCsHio.....e0 2... |Lquid AT. 4l hoes | ope 
fluoride. ... Roe PAM seereioaa not, Sa dil. sol. 19231, |.5 Soo. 
dithionate........ VAN OF OB Beis 4 oc qeenee 400 310.87 ||)....88e| Gece eee 
ZnS206.6H20............|solid (235049 GR —2.25 
‘hydroxide........ 7AN(O) 30) Borin 705 ee solid 158.4) |\...%,.4oell pees 
Zn(OH)2.H2O.....2..... amorph 221 087. Il .cacsmval eee eee 
PANO WAS ON sos oenoan solid 252538), | onneaell nee eee 
fodidé=s cease 42 VINOD teases she eee solid’... 49:70) 2 see +11.7 

MUUNEVIY, soo cpaneoe Zin((NOs) base eeeee re cee 400 136.11.) -/..ccern| See 
Zn(NO3)2.6H20.......,. solid 552.24 400] —5 .85418° 
oxide (fused) ...... Vil Og ae eee) ee solid 84.35 | ..dcnneul oes 
selenide.......... Vaile Yete Daa Ret ss cn emo solid 33.45 | ..... ee lebateeeene 
ppt. 31:30. |: herd heeReeee 
silicates ts aaencene VANS OEE Gaaarhins oaeee solid 286.350. |).,...+,-2c eee 
sulfatesmaeenson: VA ils, 0) teh ARS, 5c pe solid 229.51 400}+-18 .5417° 
400 248.05 |). «:cvcrissl| Speeeeners 

ZnSO76HcO Neer solid 659.26 400)—0.83618° 

ZmSO87 1150 Weeeeee ae, solid 731.00 400|—4.27718° 
sulfideserpererr DDS sane; PRE ore solid 45588 ||... ssalpeaeteeniee 
telluride........... VAY KRG ae on eee solid 33:21 |. <-cecs)| aeeereteeee 

Zirconium 

OXIGE Saessiccaniae LE OBS sceess es PRE ster fused L787 Ah notre eee 
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HEAT OF COMBUSTION 


For OrcGAnic CoMPouNDSs 


The heat of combustion is given in kilogram calories per gram molecular 
weight of the substance when combustion takes place at atmospheric pressure 


and 20° C 


C, H, N compounds. 


The final products of combustion are gaseous carbon 
liquid water and nitrogen gas for 


For 


computing heats of formation see statement following this table. 
Selections from a compilation by Kharasch, Bureau of Standards Journal 


of Research 2, 359 (1929). 


dioxide, 
method of 




















Heat of 
Phy- 
Name Formula seal pone 
state tion, kg. 
calories 
Acetaldehyde............. CHC HOR cana et seaees liquid| 279.0 
PAGOLATMIGSs ciara ce eee ee CHC ONE remarremtnrt eee solid | 282.6 
Acetanilide «i ..sye oe sis casi os CHaCONEHCekinen. +e ena. solid |1,010.4 
Acetic Acid. e.. estes. oe CHC OsEitennen tint eeetes liquid] 209.4 
Acetic anhydride.......... CHICO) POM asses teks: liquid} 431.9 
AG EUONG) a fs. s srs o Gens Santas CH) sC Ow eesne cents sees liquid| 426.8 
Algetonitrile, c.o. 5s nsec es HONE ie cece e bee notes liquid] 302.4 
Acetophenone............. Cees COCE emma. solid | 988.9 
Acetylacetone............. CH3;:COCH2COCHs3......... liquid] 615.9 
IAGety lene seas. cee heer ene. CH) os a etiat Seema SS eats gas 312.0 
IAGROLGIT eto date coe eee CH CHCHOM rE ae tnee liquid| 389.6 
INGPYLIG: AGIG: . is ce tboe ee 6 CHz:CHCO:N Aa ters eneees iquid] 327.5 
IAGIPIG ACID ss he te tent (CHe)a(COsbiyaeet ae eee solid | 669.0 
Alanine rs: ovehic.e  ditecscsakeies CHsCH(NH2)COoH......... solid | 387.7 
Aldol, see B-hydroxybutyr-aldehyde ‘ 
Alizarin, see BUG Bg baladlates dogg 
Allylalcoholin. sods 02s005> CH: CHCHsOH meter ene tiee liquid] 442.4 
AllviCne eas aca ieiee ate. ‘CHyC: CHa exe rece gas 465.1 
p-Aminoazobenzene........ HeNCsH«NoCcHs Ele EEememeres solid |1,574.0 
p-Aminophenol............ HOC GEN Ey shen. ere ae solid | 760.0 
Amyrdalinin. ttle ec cre. © C@epkis7O rN eee solid |2,348.4 
Amy] acetate.............. CX ©O oC@okligaetmis sees elt iquid 1,042.5 
Amy] alcohol (ferm.)....... CH3)2CH2CH2CH20OH...... liquid| 793.7 
ATMVICNC Lin omcl feck kbees fala eeNCPuEN ach ie once aes iqui 803.4 
Anethole. ces oe sere eas (One By Onedinrs cet yrionicrreceoeis solid |1,324.4 
UNiowl bts (27h aiid in Bao SR ELS IN Eig te ee ers tee ae liquid] 811.7 
P-ADIBIGING; sesh as so CH;0CsHiNH Ne Aetetr Rsk shee solid | 924.0 
IANNISGle Le aie sien oR eee bee CoH OC Het eee Se eee liquid} 905.1 
PATISHYACenB sce 5 fark sae tele CeHa: (CH): (715 9G Ringers solid {1,700.4 
Anthraquinone............ CuO r eee ass eee solid |1,544.5 
FATADIMOBOL re otc cla sees os BELLOOB ciste cepa cusce eis feito Sy fas solid | 559.9 
AT eit) Reet trans ceelens eevee CEH OR ssa rye rie eroretel os ee solid | 661.2 
Arachidic acid............. CotlaOa ee t5Ak ee 0 solid |3,025.9 
TAZOLRIOTACIG INR as sc.8 ss (CH2)7(COsH)e) 2... ake. solid [1,141.7 
Azobenzene............... eERSN sae ereeetas s centtos et solid |1,545.9 
Azoxybenzene............. Wiepite SO) Sabee sora sorcess 6 solid |1,534.5 
Behenic’acid Pe) 0.55600 0% Gos dOo Eye R wick ewes tk solid |3,338.4 
Benzalacetone............. CcHsCH: CHCOCHMHs3........ solid |1,257.4 
Benzaldehyde............. fle P.O 5 BO) teaiso ohoitcbosncitces liquid] 841.3 
Behzamide Wyre... 2.45% Cos CON oat ian sets aes solid | 847.6 
‘Benvanilide snes ce och es CeHsCONHCGeHs.:.....2.++ solid |1,575.5 
Benzene sere ce 288 GEL es eA es Aes Das bares s liquid] 782.3 
Benzenediazonium nitrate. .|CsHsN2NO3.............--: solid | 782.6 
Benzdmes wr 256. oe as (CoHisNHs)e. oe asc assess solid |1,560.9 
Bett eee nh keissa tt (CoH, CO) ane itere aha vs sls was solid |1,624.6 
* Benzoic acid. ........... CoHib COs erie ss aa as thr solid | 771.2 
Benzoic anhydride......... (Celle CO) sO me arate s solid |1,555.1 
Benzo. AIM os oie es cee one CHOH.COCeéHs....<... solid |1,671.4 
Benzonitrile.......6........ BQINEtttretiotes © a scrote liquid) 865.5 
Benzophenone............. ( Ces) AOD soep a6.c Ue pine oreo solid |1,556.5 








® Accepted value by Int. Union of Pure and Appld. Chem., Lyons, 1923. 
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HEAT OF COMBUSTION (Continued) 
For OrGanic CoMPouUNDS 





Name 





Benzoyl chloride.......... 
Benzoyl peroxide......... 
Benzyl alcohol........... 
Benzylamine,............ 
Benzyl carbylamine....... 





Benzyl chloride liquid 
Benzyl cyanide... liquid] 1,023. 
Borneols 275 - o nee : hquid| 1,469. 
Brucine. tage ono ores . {solid |2,933. 
n-Butyl aleohol........... C4H»O aye liquid| 638. 
tert.-Butyl alcohol, see Trimethyl mel roe 
n-Butylamine.........:.-- (CaHoIN Elio e yartesraciete ssc <<: aici sipies liquid] 710. 
sec.-Butylamine........... (CH) Gait.) E@iEUINGELoe etree liquid) 713. 
tert.-Butylamine.......... (CHiais@Niblignenrrss occ «cia clone liquid! 716. 
tert.-Butylbenzene........ CEES C(CHis) streets stele » ere liquid|1,400. 
n-Butyramide............ (CAlehOLOMIEIO: 355 beooouoo oe solid | 596. 
n-Butyric acid. ..........- CrislOO nisl... SoncogoRbenne Je liquid) 524. 
n-Butyronitrile........... @ 3H CINME Enver 0. saeco: hquid} 613. 
Caffeine? tea. cine crete GHITIPOFIN IA, Oot RGR aR ee sohd |1,014. 
Camphenetrpameiein cs otis (OTE MGyo so bu nao.OO COEIENE oro TEE solid |1,468. 
Camphordyaanestene ns oer Gi EETOr Socks oan CeO oD solid 11,411. 
Cane sugar, see Sucrose 

Capriciacidesasn en aiee eee (Opis ln OP Resins & otek coer solid |1,458. 
Caproic acideesnmenie nee (Gas ia (OO us be Sas ant Ae OOD liquid] 831. 
Carbon disulfide.......... CSovteeeeiteaesticc cco ccc ses liquid] 246. 
Carbon subnitride........ (COHOIN D5 o Gia S't rho DOE eee solid 514. 
Carbon tetrachloride...... CCl... . [liquid 37. 
Carbonyl sulfide.......... COSA Aan scigcue ss os gas 130. 
Carvacrolepreans cso. eek (Opts EVO)... 3 cle oils ORE liquid|1,354. 
CetyMalcoholijyen. sss oo | CuckgsO ome aeet rts one.g coavcnern solid |2,504. 
Cetyl palmitate.......... (ORM EIGIO) <5 4 oid oO CE Oe solid |4,872. 
Chloracetic acid.......... CICHs CO obi eecries is ess 5 eels solid ilyfilys 
o-Chlorobenzoic acid....../ClCsH4COoH................ solid | 734. 
Chloroform yyy... >: : cue Se ayeen ts .. {liquid} 89. 
Chrysene i jheahs o=..c)ss ke bls BY Se 4 Aon semen ..}sold |2,139. 
Cinnamic acid (trans)..... Cue: CHCO:H.. .|solid |1,040. 
Cinnamic aldehyde....... Ceklce CHR CECE OM ..00 sce. liquid}1,112. 
Cinnamic anhydride...... CrsBiOajedeetiasistes- ogee. solid |2, ‘091. 
d=Citreme se eivetaece ice ea sce (Ofile iG anee cue 600 Aone liquid/1, 473. 
Citrichacid=(anhydr2)in-. 2) 4||CoblsOrnmmerie ten ites «occ sac 6 solid | 474. 
Codeime gil aaenaivent ated cca CisHisiOsNebizOm snc. cess oe. solid |2,327. 
Contine ysis Mocs. ccs oni pis braNls so cone ned CeCe liquid]1,275. 
Creatine eohydr. Nictekeisetge Cao OaNigaueraetetavsre cscs es cso solid 559. 
Creatinine icin oe. asco ce Cakt7O Naima bint se ccs ses solid 563. 
o-G@resolite: auereneie a's e-e: «oer @NeROQsviOlet sonasbq08 miele atin liquid] 882. 
o- @resol pa aabighticie oiseeos oie COIEROMSVOlsi ss oo Loe solid | 879. 
m-Cresol AKORSE Cals Olsl 2.5 cee ee liquid} 880. 
p-Cresol 4 Bie puniee os00 007s CH3CekizO Hip yee. ciec.ecie liquid} 882. 
p-Cresol Palmore cscs GleMowevOlels. coo 5 ap eens solid | 880. 
m-Cresolmethyl ether... CH; CeHsOC Haran. . .s cess. liquid}1,057. 
Crotonaldehyde.......... OsWOlelO | anon DOE OD liquid 
Cyanoacetic acid......... NC SOE acs eee solid | 298 
GCyanogent Jafeais cen see nce CGIND ea eee oc ate ds cielece se « gas 258. 
Cycloheptanoli-......... GNGiS Oe OCC liquid}1,050. 
Cyclohexanol.............|CH2(CH2) aie b Rae liquid] 890. 
Cycloheptene............ TEL Toh cca mettecenetringe: ace econaaa ena liquid]1,049 , 
Cycloheptane wena canoe (CEL) itronanareter te ate evew cv oveiox cnorpacioens ss liquid}1,087 . 











Formula sical combus- 

tion, kg. 

Stake calories 
CARB OOOl scan cnmoms moro Or liquid| 782. 
(CHEOO) Ob. A555 Ve Soles Se sohd |1,551. 
(OGRE OIEMONEL Hhacc en ann ones liquid} 894. 
CAsIZO 1S DINGEID, so ooaebb on oqo liquid| 969. 

GETS OELSIN Gitmiene eysieiauatelaelaleneha 


Daye Heat of 











liquid}1,046. 
886 
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HEAT OF COMBUSTION (Continued) 
For OrGanic CoMPpouNnDs 
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Heat of 
Phy- 
Name Formula sical sere 
state calories 
Cyclohexanes 2... scnces oes (CHe)eeem eee liquid| 937.8 
Cyclohexene, see Tetrahydrobenzene 
Cyclopentane. 5. .2.8c06: (O18 aR ria cid othe be ore ‘liquid| 783.6 
Cyclopropane, see Trimethylene 
Gymmvenemn ees scale sees ee (CH:CHCHs)— |liquid]1,402.8 
Decahydronaphthalene (cis)|CioHis..... ..........-... liquid}1,502.5 
Decahydronaphthalene..... (ChoHiseh, we tae eee aco te liquid|1,499.5 
(trons) 
De@panetts6 \. cho tae: CioHierteeee ee aes 46 oe oe elqtiuid| eLOR2 
Dextrose, see Glucose 
Dae ee ohh Reet. ee ah pets he sane ..!vapor| 903.4 
Diamyl ether............../(CsH11)20.. . liquid|1,609.3 
Diamylenes.)....2....-..-|CioHo.! liquid}1,582.2 
Dibenzylees oo as. emoue es (CeHsCH»)>. . . solid |1,810.6 
Dibenzyl amine........... (CeHsCHo) NH. . ../solid |1,853.0 
o-Dichlorobenzene.. Lic Ol Reo a eehaaed Come atoions ‘liquid| 671.8 
Diethylacetic acid......... (C2Hs)2eCHCO2oH.......... liquid} 830.8 
Diethyl amine. Eal(CoHs) aN Beene eeers © 5.accacrct -liquid| 716.9 
Diethylaniline. . S\CsHsN(G2Hs)20.......--... liquid|1;451.6 
Diethyl carbonate. . COMOCsHe)ehanmer ate aaa ke liquid| 647.9 
Diethyl ether. ..:......... (Crs) 2 OM era ean eee licaid 6a Led 
Diethyl ketone............ (C2Hs5)2CO.. ‘ .{liquid] 735.6 
Diethyl malonate.......... “He(CO2CH) 2. WO Fo oe liquid} 860.4 
Diethyl oxalate.......... 3\(COs@allin\eek seer acieok ate liquid} 716.0 
Diethyl succinate. . : (CH2CO:CsH > Serna Ss liquid|1,007.3 
Dihydrobenzene. . Ss. | Cokes Pat Ree cre. tae Sea liquid] 847.8 
Ai-Dihydronaphthalene. . CwH _|liquid]1,296.3 
Ai-Dihydronaphthalene.....|CioHio...........-+2+----> solid |1,298.3 
Dihydroxyanthraquinone a CusHOxOH)s—(1, 2)ee solid |1,448.9 
Dimonmylae nse eee. Oe: (Cis) CHCH2CH2le.. _ ‘liquid 1,615.8 
Diisobutylene. . rs. Need pee . liquid|1,252.4 
Diisopropyl. . ..|[((CH3)2C vapor| 993.9 
Diisopropyl ketone. . ae [iH scHsco liquid]1,045.5 
Dimethyl amine. ..|(CH3)2NH . jliquid] 416.7 
Dimethylaniline. . eae CsHsN(CHs)2. Les Oe .. tiquid]1,142.7 
Dimethyl carbonate. . 8 er oe RE S509 3.5 silor'd ‘liquid| 340.8 
Dimethyl ether.. AK( CH 3) 2O earciate as totsne . )gas 347.6 
Dimethylethyl carbinol..... SHS) chon. ._jliquid| 784.6 
Dimethyl fumarate....... (CHCO:CHa)2. oss. esaeces solid | 664.3 
2, 5-Dimethylhexane.......|(CH3)2»CH.C2Ha. CHa) er . liquid] 1,303.3 
3, 4-Dimethylhexane..... : BO Clee ae = . 'liquid|1,303.7 
Dimethyl maleate......... CHCO:2CHs)2.. _./solid | 669.2 
Dimethyl oxalate......... COsCHs) etter ae oie ee oe 80llds|/ Se 40129) 
2, 2-Dimethylpentane.... . .|(CH3)3C.CsH7............. liquid|1,148.9 
2, 3-Dimethylpentane..... .|(‘ GH;)»CHCH(CH:) Gs... .{liquid|1,148.9 
2, 4-Dimethylpentane...... (CH3)2CHCH2CH(CHs)2... .|liquid|1,148.9 
3, 3-Dimethylpentane...... (CHs)sC(Cals\et sn. c eee liquid|1,147.9 
Dimethyl phthalate........|CsHs(CO2CHs)e........... jliquid}1,119.7 
Dimethyl succinate........ ones Pes Pees acs, 3. solid "703.3 
m-Dinitrobenzene......... WEETGGNO a) a teeters mre otras ns solid | 696.8 
Dinitrophenol...... . CH NOM NOD TU, 2 Oe: solid | 648.0 
Dinitrotoluene............ COD a ).|solid | 852.8 
Diphenylayees 2. wee 5 (CeéHs)2. .. solid. |1,493.6 
Dipheny! amine. (CoHs) INE Aes see one a8 solid |1,536.2 
iphenyl carbinol....... (Ce6Hs)2CHOH . solid /1,615.4 
Diphenylmethane........ (Ce6Hs)2CHo.. solid |1,655.0 
Diphenylnitrosamine.......}(CeHs)2N. IN OM co: «tame solid |1,532.6 


HEAT OF COMBUSTION (Continued) 
For OrGANIc CoMPpouNDS 


















































Heat of 
| Phy- 

Name Formula | sical ang ar 

| state) calories 
Dipropargylivas =. e122 ee (CH: C Cie) st rerres « «is. 4+. + 213) VADOE me ooemes 
ee ketone. . na Soe pe Pm Eo con ts Un CES): 5s 
Dulcitol. . are 2 2| CoH1sO6. 3. < orto. ...../solid 729.1 
Durene....... .|CeHe (CHG, 2s 4, 5) ....|solid |1,393.6 
Eicosane. 20H 42 .....|solid [3,183.1 
Pirythritoltncc. assert Cin Oie ee. oe solid 504.1 
Ethane. eS oS. Pia eee yee Ri ee gas 368.4 

Ethine, see ‘Acetylene 

Ethyl acetate.........--:- CH3CO2CoHs.. ..jliquid| 536.9 
Ethyl acetoacetate j CHsCOCH:CO: Cais. ..|liquid} 690.8 
Ethyl] alcohol... ee ..|liquid| 327.6 
Ethyl amine... ..|liquid| 408.5 
Ethylaniline. . . .{liquid}1,121.5 
Ethylbenzene.. . . .|liquid|1,091.2 
Ethyl benzoate. . . .|liquid}1,098.7 
Ethyl bromide... . ..|vapor| 340.5 
Ethyl n-butyrate. . .|liquid| 851.2 
Ethyl carbylamine liquid} 477.1 
Ethyl chloride... . vapor| 316.7 
Ethylcycloheptane liquid/1,406.8 
Ethyl formate... ..|liquid| 391.7 
3-Ethylhexane. . .|liquid}1,302.3 
Ethyl iodide...... ..|liquid| 356.0 
Ethyl isobutyrate. ..|liquid| 845.7 
Ethyl isocyanate. . ..jliquid| 424.5 
Ethyl nitrate. . ..|vapor| 322.4 
Ethyl nitrite. . aA ay .|vapor| 332.6 
3-Ethylpentane. . ; iA(CH ps CHa ey liquid}1,149.9 
Ethyl propionate. . . -|\CeoHsCOsCoHs.....-. liquid} 690.8 
Ethyl salicylate. ..|HOCsHsCO2CoHs. liquid]1,051.2 
Ethyl valerate. . -|\CaHsCOe2CoHs.... . liquid}/1,017.5 
Ethylene......... gas 331.6 
Ethylene chloride. vapor| 271.0 
Ethylene diamine. liquid} 452.6 
Ethylene glycol... liquid} 281.9 
Ethylene iodide...... ae solid | 324.8 
Ethylene oxide............ CH liquid} 302.1 
Uthylidene:cl ableride. ay liquid} 267.1 
Eugenol.. . .|liquid}1,286.6 
Fenchane.......... _.|liquid}1,502.6 
Fluorene.........- ../solid |1,584.9 
Fluorobenzene.... .|liquid| 747.2 
Formaldehyde. . . ..|gas 134.1 
Formamide... .. ..|solid 134.9 
Formic acid....... _.jliquid| 62.8 
i-Fructose........ ..|solid | 675.6 
Fumaric acid een ../solid | 320.0 
ural. . eee .|liquid} 559.5 
Galactose............ solid | 670.7 
Gallie:acid isthe. =. solid 633.7 
d- Glucose: datentschi. is solid | 673.0 
Glutaric acid......... aS (CH) 3(COsH)s.. ..{/solid 514.9 
Glycerol ss-ssheie co. ae nee .|(CH20H) 2>CHOH. ..|liquid] 397.0 
Glyceryl sribubyrate Siete (Oracle Oye Serres . .|liquid}1,941.1 
Glycine...... HsNCH:C0.H. ..jsolid | 234.5 
Glycogen. de tty a Soe (CeHi00s)x per ke .|solid |4,186.8 
Glycollic acid............. H2zOHCOsH...... solid | 166.6 
Glhycylelycine +2) eee @GaBOsNeiee ssn s =. | | SOK N47 One 
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HEAT OF COMBUSTION (Continued) 
For Orcanic ComMPpouNnDs 








Heat of 
Phy- 
Name Formula sical tio cedes 
state calories 
n-Heptaldehyde........... CH:3(CH2)sCHO.. . |liquid] 1,062.4 
W=Eeptanes oh.) ook oe eens (O71 2 hi era bao tect oem oes liquid]1,149,.9 
Heseihert & 5 orn heta Sy G(CHs)sCHs bande tector liquid/1,091.2 
n-Heptyl alcohol. sittin Deere CH3(CH2)sCH20H.......... liquid|1,104.9 
Heptylamine yyy)... en CrBtsNHoteeasca tee, utero liquid]1,178.9 
Hope yliGiaCld sete. ck. citeen none Cr MOs ee te noes liquid} 986.1 
N=EFOFONC Ss sieic cic cee = hi Ci2G Perey St. yin ane) Meee CeO aes liquid} 989.8 
Hexachlorbenzene......... (Or, ON 08 wok a ait cg ole cece solid | 509.0 
Hexachlorethane. . CaCl MRO tects yaadeuie solid | 110.0 
Hexadecane.. Hecke Coro El gate ay tee recat cceved Trees ss solid |2,559.1 
Hexahydronaphthalene aoe LOFTS Bi ne sue a4 Ga aera eee liquid}1,419.3 
Hexamethylbenzene........ (CH 3) on tetas hia ts ion erie: solid }1,711.9 
Hee vicnstetranne. (CH 2) eg Niaettornn be Secu asgateasyevs solid |1,006.7 
Hexamethylethane.. (Cis) s Ow rrreee tk cakeshusieret solid |1,301.8 
Hexyli amine...) ...5...5.05... ee ht chi eR een eens liquid}1,022.2 
omy lene a teisteve mentees erst cctcsrs|| GEL ION se ee tshat eiecttevelss-peceseysr ere liquid] 952.6 
Hippurie acid 225.5... ..... Cell CONT CHICO. Jest solid |1,012.4 
Hydantoic acid............}CsHsO3Ne..... ../solid | 308.6 
Hydrazobenzene...........|(CeHsNH)e2..............-. solid |1,597.3 
Ey aroquiniol jen aaeica-t- <1. @coHi(OH) ste een nila solid | 683.7 
Hydroquinoldimethy] ether.|(CH30)2CsH4............... solid |1,014.7 
p-Hydroxyazobenzene...... OCeHaNize@cHls...........% solid |1,502.0 
o-Hydroxybenzaldehyde.... CE ORCHO 26 SRO Oe liquid} 796.0 
m-Hydroxybenzaldehyde. ..}CeH4(OH)CHO............. solid | 788.7 
p-Hydroxybenzaldehyde....|CseHs4(OH)CHO............. solid | 792.7 
m-Hydroxybenzoic acid.....)HOCsHsCOoH.............. solid | 726.1 
p-Hydroxybenzoic acid..... HOCsHiCOsH cance serie solid | 725.4 
6-Hydroxybutyraldehyde...|CH;sCHOHCH2CHO........ liquid) 546.6 
ANCUGOMA. See Re teiccslerinch stones (GnGlebrOHin isn ag omaeodae aoe ty solid |1,815.0 
Indole.. RR ei ccs « BELTING, Saree eede.e bis apereienete solid |1,022.2 
Tndsitol een ny ies: | CoHlas Octet HEM to natertance solid | 662.1 
Tod oforima ee sce oc oes RT gone te hens ois. 5.015 0'e oR solid 161.9 
Isoamyl amine............ CHs3)2CHC2H4aNH2......... liquid} 866,8 
Tsobutane.. 3) SOT hee ile ecstoncasens gas 683.4 
Isobutyl alcohol... CHs)2CH2CH:2OH.......... liquid} 638.2 
Isobutyl amine. Suen ao IN EL ae ees a Mites areas seoacees liquid] 713.6 
Isobutylene: aie. 50.5 a0 ER Meister BE Ss 2s ee gas 647.2 
Isobutyraldehyde..........}(CH3)2CHCHO. .|vapor| 596.8 
Isobutyramide............ (CHs):CHCONH:. . Cease ae solid poe 
Isobutyric acid............|/(CHs)2CHCOcH.. . |liquid| 7.4 
Tsoeugenolse.iiiocks eee pe Sh us OS Rava 1 ory 6 
Isopentane. . mene a seats aga y: gas 3 Btn 
Tsopentane. . eats | CoELigge ayaa PAR Et Eick bisa sha liquid] 838.3(?} 
Isophthalic acide eee ee. CeHu(COoH), DRTC ON toed .|solid | 768.3 
Isopropyl alcohol.:.).... .-|(CH3)zsC HOH)... .....- liquid} 474.8 
Isopropylbenzene......... . (CH): FOIE Cs | aanmnne aac liquid}1,247.3 
Isopropyltoluene........... Reeemewe” (CHsCHCHs)— _|liquid/1,409.5 
Isopropyltoluene, see Cymene 
ESOBALTOLO. 2 aol slo Mel ceocs!s CripHltcOa sot heet ae. eran ok ae liquid|1,233.9 
Lactic acid. . 4... \CHsCHOHCOsHs 4... .- Hiquidiigs2620 
Lactose (anhydr.). RO ee ee CisHi Ose ehe lo tan ae solid {1,350.8 
Raurioraeid ei. iis = stecec sae Cicticc@Onte tierce 2. a/BOlLGIR a risalenas 
Leucine. . HA he dan so Coll ia Oo Neberae ote. anu: a -|| SOLAS HDRO 
d-limonene pilde......o lt. CiwHie.. ../liquid}1,471.2 
Maleic acid (cus)......... .|(CHCO2H)2 ../solid | 326.1 
Maleic anhydride.......... GHone 20.. .|solid | 333.9 
l-Malicacid........ Z| CHOHCH2): (COsH) 2. Par: solid | 320.1 











1525 








HEAT OF COMBUSTION (Continued) 
For OrGanic Compounpbs 

















Heat of 
Phy- 
Name Formula sical tie a 
Btave calories 
Malonic acid @eeeenerenin CHis(COsEla teraaiere aes. succes solid | 207.2 
Maltdse errr eacyacnreaeee CioH 201. ../solid |1,350.2 
Mandeliciaciden.. ocece an CcHsCHOHCO2H.. solid | 890.3 
d=Mianni tole ee terere Hla Be 101, cols cickd Oty ene ae ce anes solid | 727.6 
Menthénes tain enim TOLSECS: GL? cess ORIG Cn Cee liquid}1,523.2 
Menthol........ Hoare Ciolliog O mason an tnte Mensic.cie. cess. solid |1,508.2 
Mesitylene................|(CHs)sCeHs—(l1, 3, 5)..... liquid] 1,243.6 
Mesitylioxide= St 354.45) 5 aes :CH HCOCHs is aes Be liquid] 846.7 
Mesotartaric acid... ..... UE ate a eis solid | 276.0 
Methane Sierpiie i civton. cure CEL a eee AWE! cee |-as 210.8 
Methyl acetate............ CHGO.Giis | Pe nee liquid] 381.2 
pee eh ONE maton ee A CH3:0H wis Scere liquid] 170.9 
Methyl amine. eIGHsN Hayne. eatorers liquid} 256.1 
Methylaniline. . np oon o| KOGISUSINBHONS IS ogee liquid] 973.5 
Methyl benzoate.......... Oi ea liquid] 943.5 
Methyl bromide........... (ONE IES 2 Jean clu oa vapor! 184.0 
Methyl butyl ketone....... CH;COCiHs ORE GLa cic sue: liquid} 895.2 
Methyl tert-butyl ketone, see Pinacoline 
Methyl butyrate........... (CHIEU COX Oia. = A, See ee liquid] 692.8 
Methyl carbylamine....... CH3NC... liquid) 320.1 
Methyl chloride........ A oon ud) OBES Oo SORE eRe gas 164.2 
Methylicinnamates. ser} Ci0bl Os eran... cee solid |1,213.0 
Methyleyclobutane........ CH:CHOH.CH:CH: mites liquid} 784.2 
Methylcycloheptane. . .|CH3sC7H f ......./liquid]1,244.5 
Methyleyclohexane........ CH Coline tase. cen ons liquid}1,091.8 
Methyleyclopentane....... CHICH: Gils. (O15 ern nea liquid] 937.9 
Methyldiethyl carbinol....., eg oO reas liquid} 927.0 
Methylene chloride........ CHE Clo eres MN ce, cus asorace ees vapor| 106.8 
Methylene iodide......... CHile BeOS bo te ee liquid} 178.4 
Methylethyl ether......... \CH3s0CoHs.. vapor| 503.4 
Methylethyl ketone........ CHECOCsH see nga liquid} 582.3 
Methyl fermate........... TO Os CH gM siete tots cicteascscs liquid} 233.1 
2-Methylheptane.......... (CH3)2CH.CsHi.. 3 liquid|1.,306.1 
2-Methylhexane........... (CH3)2CHCsHp.. ......{liquid]1,148.9 
SU acy sorte cee (CoHs) (CH»)CHCsH:. Biren aria liquid}1,i48.9 
Methylhexyl ketone........ CH3sCOCcH ......{liquid]1,205.1 
Methyl iodide Rie, eeneeatent BERS rp etee eddies Ha, ca ccs liqui 194.7 
Methyl eobegeto. | Sept one cape (CHs) Woeen liquid} 694.2 
Methyl isocyanate. . AC EDSIN COE mro crn ate ae liquid} 269.4 
Methylisopropyl ketone. . GH COGH(CHD; LS eet ao liquid] 783.9 
Methyl lactate............ Chr ces ee. eer ny ein liouid| 497.2 
Methyl propionate......... CeHsCO2CHs. . 1 eee + 7 | VADOLIMOD ene 
Methylpropyl ketone....... CH COCs He ans ann none liquid] 735.6 
Methyl salicylate.......... HOCcsHsCO2CHs............|liquid| 898.3 
Milk sugar, see Lactose 
Morphine.. aero) | CizELisOsN Ee Ouen a5. nea solid |2,146.3 
Muciciacidien eats ieee CeElic Ose er eee rsten ce solid | 483.6 
Myristic acid..............|CisHs3O2.. solid |2,085.8 
Naphthalene... 6.6. ess CioHs. . Reto a 1 SONG IR23 285: 
a-Naphthoie acid.......... Gis; COsE ee solid |1,231.8 
8-Naphthoic acid.......... Cis COSH ees toe cir solid |1,227.6 
a-Naphthol@ie sane (OP SEOs es oo Sore solid |1,185.4 
6-Naphthol eae enone (OFME OV as ou oso od fa eee solid |1,187.2 
a-Naphthonitrile.......... (OrT 6 CORN en 5 tla ts pee solid |1,326.2 
6-Naphthonitrile........... (Oils EOIN. 6. wis fi oie eee ee solid |1,321.0 
a-Naphthoquinone......... CrokisOaseprmr rece ce seca av solid }1,100.8 
6-Naphthoquinone......... COMME Osa. n.nto ccc 6 Ope enetene solid |1,106.4 
a-Naphthyl amine......... CiH7NH:2.. solid |1,263.5 
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Heat oi 
Phy- 
Name Formula sical | COmbus- 








8-Naphthyl amine......... Cro EUs Ns teckte Oe asscke.oas eens tos 
IN ATCO sacs: ioree tiene ccctaseue els) < CosH27OsN. pee 1 eee es 
Narcotine sSr35h.6 0. 22H2307N.. 
NIG OCINGE cforms obits eros ae. cos tro 14 Nealy bette hose oecec cs 
o-Nitraniline.............. ape GNOD) eee ce 
m-Nitraniline. . .|CeH4(NH2)(NO2)...........- 
p-Nitraniline..... Ege One CNOODE eo cence 
m-Nitrobenzaldehyde. ache hes on HsCHO?Y,.... 
Nitrobenzene. . eae eae tNOe iO eho Pek ete eee 
m-Nitrobenzoic acid..... OsNCsHiCOsH.. 
Nitroethane. . AICsEtsNiOsie chee die aac crs es 
Nitroglycerine, "see Trinatroglycerol 
Nitromethane............. EVEN Oo. eects oie canicloie tial 
o-Nitrophenol............. HOCsHsNO>. . WAL Aeon cae 
m-Nitrophenol............ HOCsHaNOaece iu le 
p-Nitrophenol.. Pa OCG AN@ tee) oe eee 
Nitropropane........ ron | CakizN Oatacckancdss octets ke 
@-Nitrotoluenesy. 0). - | CHsCeHaNOstas). |. 5.5...5 
p-Nitrotoluene.......... eee ES tae eee 
Octahydronaphthalene..... 10Hi6 ne 
n=-Octane?d. daematenccsste se BELTS isveyes sche erin 
Octyalcohol eer. 5...) | CabtisOfeee ah... ame 
Deiat Nieaggs rose * > CisH 310s te. joer 
Oxalic acid.. COSH) ast deers ie alee: 
Oxamiderte sq ck (CONH>)otntea ai. 5 4... 
Palmitic acid.. a Grls FA Oy ye Cee) Cre eer 

APAVEFING Pars soo to see Cap Eei ON teh sh cas eee 
Pentamethylbenzene. . ./CeH(CHs)s..... 
n-Pentane. uy. «2 CERN 6 obs 6 
in-Rentanes, sate esses 25 2 (Oe RT Raetn oils bie So enetonaet om 
Phenacetin j.s.at ssc ses es CroElisOoN ae 2 on a eee 
Pie Roasters: - a a ae acre 
Phos eey brene. PEAR N Aen Op LYS EU trcotadit Gece ota Meta reg 
Phenetole. . ‘Ge sOGaite. HORISERTS cifiowe cate 
Phenols. Ga2j.:0n SO Ee Eee 2.9 24 Se 
Phenylacetic acid. | OsHCHsCOull. 
Phenylacetylene.. Jo I CollsC uC H Sepaemer. | ja sae 
Phenylalanine....... : -|CoHi102N wipped SPB Ae ce ae 
peers {fCoklaCNiEle) eae mee accuse 

henylethylene, see Styrene 

Phenylglycine.. Rogues ee rtiane ene 
Phenylhydrazine. . Sah tiotes ee GLa NOEL saad outs ccetercro tic 
Brees py aosviamine eens GeH;NHOH Nee ee sacle 
Phenyl iodide. [fle ltal lp Hite 3 thc eee eee see eee 
Phloroglucinol. . Sats | Coele(OR sys Ma stthaokeac et eee 
Phthalic acid.. fxs A \@ekta(C OgE)isatews ae oe ee 
Phthalic anhydride i hee age Ree ats, 
Php hain desnsy eyee see Hoek lc OoNin SneeeeE oh a4 6. 
PigriGsaCid) scant. ees ons SsH»(OH) (NO: Js—(L, 2, 4, 6) 
Pingeolinon. tien one CHs; ETS) G5 Bie, 0.6 5-0 oucteton 
Piperidine....... C5 Bina Nt eee cle cr ras 
Piperonal....... C3EL ec Osage MaeEY oie nus cn aictens 
Propane ey ert cerca. BEL go Me RR RE en scot one 
Propine, see at ‘ 
Propionaldehyde. . Bl C2tlis@ iO serene eo ee 
Propionamide............. Can CONE omnes. aye ee 
Propionic acid.......... CoH COsEia iret. oe ae 
Propionic anhydride. ...... (C2HsCO)20..... 

















tion, kg. 
state calories 

solid |1,261.0 
solid |2,802.9 
./solid |2,644.5 
liquid]1,427.7 
solid | 765.8 
solid 765.2 
solid 761.0 
.jsolid | 800.4 
liquid] 739.2 
.jsolid | 729.1 
liquid] 322.2 
liquid] 169.4 
solid | 689.1 
solid | 684.4 
solid | 688.8 
liquid) 477.9 
liquid} 897.0 
solid | 888.6 
liquid]1,461.7 
‘liquid| 1,302.7 
\liquid}1,262.0 
liquid}2,657.0 
solid 60.2 
‘solid | 203.2 
solid |2,398.4 
solid |2,478.1 
‘solid |1,554.0 
/gas 838.3 
liquid] 833.4 
solid |1,285.2 
solid |1,544.0 
solid |1,692.5 
liquid}1,060.3 
solid 732.2 
solid | 930.2 
liquid} 1,024.2 
solid |1,111.3 
solid | 843.4 
solid | 955.1 
solid | 875.4 
liquid] 803.7 
liquid} 770.7 
solid | 635.7 
solid | 771.0 
solid | 783.4 
solid | 849.5 
solid | 611.8 
solid | 891.8 
liquid] 826.6 
solid | 870.7 
gas 526.3 
\liquid| 434.2 
solid | 439.9 
liquid] 367.2 
liquid] 746.6 





HEAT OF COMBUSTION (Continued) 
For OrGanio CoMpounps 


Phy- Heat of 








Name Formula ere neste 
state | calories 

Propionitrilewsasceeescrer CaB eg CIN Panta ane vecsts foyer he liquid] 456.4 
n-Propyl alcohol .......... GSE O Hise eras, cre ore orev. ore penis 480.5 
Propylamine san sceuencies (SHAW ANA Wins, 4 ducad emo nooo liquid} 558.3 
n-Propylbenzene........... CsHy Celt ii oc. + ono.  (QUIC | 1h246 ea 
Propyl bromide............ CoH Bree Maes as i 0 oe ses A VEDOF POURS 
Propyl carbylamine........ Call NG Bie PRE eee us, ssh xe liquid] 639.6 
Propylichlorideys scarcer | @stlz Ola aetaeen ce acs. ot ae vapor} 478.3 
Propylene eee nausea nce CHsCE: CHgrivtes co. ee gas 490.2 
Propylene glycol........... CH;CHOHCH.OH Bsa ae liquid} 431.0 
n-Propyl iodide............ Cah Aaa rekon sds 0s eR liquid} 514.3 
n-Propyltoluene........... Gree (C3H7 Ae 3)..../liquid]1,405.4 
Pseudocumene............ CHs)s—(1, 2, 4)....... liquid}1,241.7 
Pyriditio setae cians coerces COSELEING eae tiki. so ak Oe liquid} 658.5 
Pirqcateohol AA noite chovere ann Conon): Sil deen 0.644 04 6 SISO POR aneS 
PyrogalloPsjeeeen. cece WeHs (OH) se. Vises «+s «s+ + oc | BOL MI GoSee 
Pyrrole....... Wee ascbanert ors tore CRED SINGER attic ces wou liquid} 567.7 
Quercitol Pranrate on chek CoblieOsrenenee os cisa.c Lae solid | 704.2 
Quinoline Whe ses eck CoBiNiectemtese «+ =o s+ eee qucdl talizeme 
Qulinone (9 Saeediks feos a ae (CHOOSE YEO) 2.6 na Seno teers oh solid | 656.6 
Rafinose.seeeiisoe oe... ee CiskissOieaerein: os ae oeeene solid |2,025.5 
ReteneseerarGariics sete cess (OFA G bs Sear, oc SRR eae solid |2,306.8 
RESORCINOL Ae ic nt ee-cuon ew ere CcHs(OH)s. Be Be 6 ee AT SOLE 683.0 
Resorcinoldimethy] ether. ..|(CH30O) SORE OAT Gee liquid| 1,022.6 
Rhamnoseyeetivicciele sissies CREDO Coats tein ace solid | 718.2 
Safroleticeretiniciec are veces Ci0H 1002. . Heleia is ses ave 9. 5) HULU | Lee aia 
Salicylaldehyde, see o-Hydroxybenzaldehyde 

* Salicylic acid............ HOCcsHsCO2H—(1, 2)....... solid 723.1 
Sarcosinon. sais cs aiess ete 58.0 CHsNHCH:CO:H:......... solid | 401.1 
Sebacioiacid nien..20 ccc ss ee Pt cia eee solid {1,297.3 
Skatoletetetevci sco cece cers CoHoN... wae ewe se oe e iquid LTRs 
d-Sorbosein nated es cane Celia gain Sete a a.. s wise ee solid | 668.3 
Starch santeate. so ces wns (CoeH100s)x Der ke. A ee Secu solid |4,178.8 
Stearielacidieermy cesses CisH36QO2. . sn wreee oSOLL | | SUMS 
Stry.qhnine seen cc. cases CulsOsNseeen. eae solid |2,685.7 
Styrene.. Bes sate Bolle Clic © Elonee ecm: liquid} 1,047.1 
Suberic acid......... sh(CHa)e(COsM) ae... 05s. usa. .Jsolid | 985.2 
Succiniciaciasaens eee Teresa: 2 ee eee solid | 357.1 
Succinic acid nitrile........ CHOON) sseiseee ce (cas liquid] 545.7 
Succinic pully aside: Uafeoresid aie (CHs€O):OM ae ce eee solid | 369.6 
Succinimide.. Reece nl oad sO Nis cucecgn caer Dees solid | 487.9 
Sucrose. yp seate es tes ren rt CreebeaOias "oneatecnn pie cadee oc solid |1,349.6 
Sylvestrene. SE Si ara ai7- 3 (ORY 2 B Gers An eer ont Donen ae liquid] 1,464.7 
d-Tartaric acid. . -(CHOH)2(COsH)e........... solid | 275.1 
d, l-Tartaric acid ‘(anhydr. ye tes Sete tute solid | 278.4 
Terephthalic EXON eae eee een iseden sss (BOLE! FCO 
Terpin hydrate. . /....|CioHe20s. . Selene vis 40 [BOUT AoUeO 
Terpineol. he eet W@etls Bi OS eet at ks ho Cae solid |1,469.5 
Tetrahydrobenzene.- ee CoH ce ee ee oe ee liquid} 891.9 
Tetrahydronaphthalene.....}CioHi2.....................{liquid}1,352.4 
Tetramethylmethane....... (CH)... A ARR cee ied gas 842.6 
Tetraphenylmethane....... CobseC se nia see eben ne solid /3,102.4 
Tetryli cc cates sane mssons CrHisNsOs.- ren eine wes oe «| SOLiG eB aorS 
Thebaine kh. Wen coe kere (Ore RTO RINE ok gn on oe solid |2,441.3 
‘hiopheneere are eran (CH1s Picea es aietciointhS 4. 5:G.gaamp liquid} 670.5 
THujaies wawees scone ecm Cro Elia sane cient eee er es liquid}1,506.4 
Thy mollis rerrcs keine oc ve (GHAZEVIO RS Lae ae, vee ae liquid]1,353.4 
Thy mol. etiteaesc scan sreevaue (ORME CVO ena As mammemeare amici solid |1,349.7 
Thymoquinon6i. sees. oe CroHsOse este face cee eee BOLL: ea yaee 











* Recommended as a secondary thermochemical standard. 
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Heat of 
Phy- 

Name Formula sical combus- 

state tion, kg. 

: calories 
Toluene: he eet ces eee 8 CHsCoHg i sitic acts Serta es liquid} 934.2 
o-Toluiciacid’. 50m. eee «8 CHsCcl«CO2Home eck ere solid | 928.9 
m-Toluic acid............. CHa @cHiC Osher re tina solid | 928.6 
P= COLIC AGIA. 512s aia2 tegen too CH eC cHi@OsHeeeeeceie tes solid | 926.9 
O-Toluidine:.2 062 oot or CH3sCeHaNHa er vec. 2 pened 964.3 
MLO GINe. 2: .- hisses + @Hs@claN Hae acts ae ras liquid} 965.3 
p= TOlWMiGine sd: 45 sho wae CHa CeHaNiblaneactras sateruis=r- solid | 958.4 
@-Lolumitriles. <> sees aerete eu ebl4 CIN Sree cies cee liquid|1,030.3 
Polugauinone ste caer elses Lg Ood ainl thee Chae rcrectoteusee a solid | 803.2 
Triaminotriphenyl carbinol. (Gall NH) GOH ie PUTING ETS solid |2,483.5 
Tribenzyl amine........... (ColisGHs) 3 Niet sear solid |2,762.1 
Trichloracetic acid......... OG Cod Brees tke 2.3 SOLE 92.8 
Triethy] amine............ ie Sy MAI pois tecbihes? liquid) 1,036.8 
Triethyl carbinol.......... Cots) aC HOE oe ee. liquid} 1,080.0 
Triisoamyl amine.......... [Soe re ae taae liquid] 2,459.3 
Triisobutyl amine.......... [(CH3)2CHCHa2)3N .....{liquid]1,973.6 
Trimethyl amine.......... (OE EAN oincicomopaboldote .jliquid| 578.6 
2, 2, 3-Trimethylbutane. . CHC. GCE: See We ice liquid|1,147.9 
Trimethyl carbinol......... CHs)sCOH weceee sere aree liquid| 629.3 
Trimethylene.....:.::.... CH.CH pte. ERS A gas 496.8 
Trimethylethylene......... (CH3)sC: CH CH anaerobes liquid| 796.0 
Trimethylethylene......... (CHs)2C:CHCH3) tii es... 2: vapor} 803.6 
2, 2, 4-Trimethylpentane. .. Ee i oe: ... {liquid}1,303.9 
Trinitrobenzene........... pea eee La ete oe solid | 663.7 
Trinitroglycerol........... Es (NOs) ssee erates liquid! 368.4 
Trinitrotoluene............ CaitgCH ne Oa)s—. ee solid | 820.7 
Triphenyl amine........... (Cobbs) stesso stews renee solid |2,267.8 
Triphenylbenzene.......... Ten Cee eg Bi Miaceois cis solid |2,936.7 
Triphenyl carbinol......... (CéHs)'s CH OFA ie cischicsalacvenev- solid |2,340.8 
Triphenylmethane......... teens? -jsolid |2,388.7 
Triphenyl methyl.......... CeElsysGaee name ante as solid |2,378.5 
CARTS Snageve 6 os Ose CoH1103N .|solid |1,070.2 
Undecylic acid............ Cintas Oorepnern cee solid |1,615.9 
Ureas. jo. 1h ete. Sak. (NHs)2CO. Sea ae solid 151.6 
Wrethanextneis., sen ype os NAO eae Se nce solid | 397.2 
Uriclacide cn socs0 seamen. Se Pee -jsolid | 460.2 
n-Valeric acid............. Cio COoll Joos ae oe cen liquid] 681.6 
Veanillin 4aid tise © t ferestoterene Gulls(OH (OCHs) CHO—....|solid | 914.1 
Om RGEC crest rope osjetotersiarresevche (CHs)o@ coaster. liquid]1,091.7 
MoAWIONE ae neecle eG eileltelete (CEs) oC olan cure iecctetecsienete (0 liquid} 1,088.4 
Re xyiene See CR enE ae CH 3) eC cHa wats = cc cies on liquid| 1,089.1 
nig bec) ORCC RRR MC he oie care BELWOSs. terete ety: Mets solid | 561.5 
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HEAT OF FORMATION 


For Organic Compounps 


The heat of formation of a compound “A” is equal to the 
sum of the heats of formation of the products of combustion 
minus the heat of combustion (see preceding table) of the 


compound “A.” The heat of formation of: : 
Free,elements .cc0s10 3 eked. 0 kg-cal 
COR(@28) sac ee eee At, 94.38 “ 
0:0 (liquid fromel Hy eh... 34.19 <* 
HF (dilute aqueous solution)..... 75.6 a 
SOgh(gas) 2. Seer eae eee), 69.3 as 
HBr (aqueous solution).......... 28 e D4 
HCl (aqueous solution).......... 39.46 « 
HNO; (aqueous solution)........ 49.80 “ 
H2SO, (aqueous solution)........ 207.5 ss 
Example I 


To calculate the heat of formation of methane (CH,) where 


Heat of combustion of methane = 210.8 
Heat of formation of CO, = 94.38 
Heat of formation of 1H,O = 384.19 


and where the combustion occurs according to the equation: 
CH, + 202 = CO; (gas) + 2H.0 (liquid) 
Then the heat of formation of CH, = 94.38 + 4(3419) — 
210.8 = +20.34 kg-cal. per gram molecular weight. 
Example II 


To calculate the heat of formation of ethylene (C2H,) where 
Heat of combustion of ethylene = 331.6 
and the combustion occurs according to the equation: 


C,H, + 302 = 2CO, + 2H.0 
The heat of formation of C,H, = 2(94.38) + 4(34.19) = 
331.6 = —6.08 kg-cal. per gram molecular weight. 
Example III 


sae calculate the heat of formation of ethylamine (C,H;NH;) 
where 
Heat of combustion of ethylamine = 408.5 


and the combustion occurs according to the equation: 
C2HsNH: + 3.7502 = 2CO, + 3.5(H20) + N, 


The heat of formation of C2.H;NH, = 2(94.38) + 7(84.19) + 
O(N2) — 408.5 = +19.59 kg-cal. per gram molecular weight. 
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COMBUSTION CONSTANTS OF GASES 


The flue products are based upon air with 21% oxygen and 79% nitrogen; flame tempera- 
tures are not corrected for dissociation; the high or gross heat value is one which would be 
obtained by burning in a Junker’s calorimeter; it includes the heat of condensation of the 
water formed by combustion and assumes that all products of combustion are cooled to 
the initial temperature; the low or net heat value assumes that all of the products of com- 
bustion except water have been cooled to the initial temperature; the difference between the 
gross and the net is equal to the heat of vaporization of water at the initial temperature. 






























(gross) 60° F. 30 in. 
satd. HO 


B.t.u. per cu. ft. high 


BP =) z 

3 ae 2 

= 3 g 

ae} ‘ 

alist ats | fy | = 

Bat ah) SR Ht: 22 
eal ay ON Bal ae |e 
Acetylene ys te on ae bees te sie C2H2 | 26.02 0.8981/0.06858 562,000) 543,000 
(Armmionia se ee ieee oer eee a aot 00|0- D676) 04480) 0 as eeaicllne ccsininete 
Benzene.......- ae _..|CeHe | 78.05/2.6940/0.2057 | 1,413,000) 1,356,000 
Butane.......... .....-..-.-|CaH1o] 58.08/2.0047/0.15309} 1,237,000, 1,142,000 
Butylenes. 3s. > «25 Css | 56.06/1.9352/0.14778)] 1,171,000) 1,095,000 
Carbon dioxide....... TT 1CO2 1 44, OO 528810 115081. oars st loeeeeee ee 
Carbon monoxide............. CO. | 28.00|0.9665|0.07381| 122,400) 122,400 
Ethane. 8. sos. faere- _..|C2H6 | 30.05|1.0371/0.07920) 668,300) 611,300 
Ethylenes..........-- _.....|C2H4 | 28.03/0.9676|0.07389) 622,400; 584,400 
Hydrogen....... .|He 2.02|0.0695)0.00531| 123,100) 104,100 
Hydrogen sulfide.. ... ...... HS | 34.08]1.1767/0.08986).........|......... 
Methane #5. tracihs scisae «aioe CH. | 16.03/0.5534|0.04226) 384,000) 346,000 
Naphthalene.............-..- CieHs}128 .06).:...--]-.'.-.-- 2,219,000) 2,143,000 
Nitrogen <p 298215. <b - eel ais sists Nz 28.0210.967110.07385|.....--2-|---cecee- 
Oxygen) 25.26 tome teete-3 = O2 32 .00}1.1046]0.08435].........|..-...--- 
Propane...........-.--------|CaHs | 44.06/1.5210 0.11615} 952,000) 876,000 
‘Propylene sis bese b is 521 C3He | 42.05/1.4513/0.11083} 893,000) 836,000 
TPOMENC:. cco su= a eccte tec seer C;Hg | 92.06/3.1778|0.2427 | 1,685,000) 1,605,000 
INO... saat as peace Asoo CsHi0|106 .08|3.6616/0.27962) 1,955,000) 1,860,000 
pte eee ee . .2.-|H2O0 | 18.02|0.6219|0.04749]......-..|.-2-2-ee-fooeee 


———_————————————————$——— 


HEAT OF COMBUSTION OF LIQUID FUELS 





Fuel 


Alcohol, fuel or 
denatured 
Crude oil, Califor- 


Spee 
Oklahoma... . 


Pennsylvania. 
Texas 
Wyoming.... 
Gas oil 
Gasoline 
Fuel oil, California 
Mexico. . 
Mid-continent 
Furnace oil 
Kerosene 
































“ey Gram- Ultimate analysis Lbs. Bre. 
per | calor- per | cray- 
lb dl aig ‘ gal- ity at 

gram Cc H Ss N/|O lon 60° F 
ae 

11,620] 6,456..... | POR (6.836 0.820 

| 

18,910/10,506 84.00 12.70 0.75 1.70!1.20 7.636,0.917 

19, 130|10628 84.15 13.001.900.45)....|7.670|0.921 

18,755|10,419 83.70 10 20,4 15)....|....|8.120|0.975 

19,502 10,834 85.70 13.11/0.40,0.30)....| 7. 236)0.869 

19,505 10,836 86.06,13.88,0 06)0.00|0.00 6.769,0.813 

19460 10.811 85.05|12.30)1.75|0.70|0. 00\7.286|0.875 

194510)10 (S30 )ee een Reo als SUITe oes OL Sas 

19'200,10,667|....|..... i "17" 1834/0; 863 

20/750,11,528 84.90 14.76 0.08 ' "16. 152\0.739 

18,835 10,464 84.67)12.36,1.16). _...7.956|0. 9554 

-|18.510 10,283)/84.02|10.06/4.93|....|.... 8.223/0.987 
19 376 10, 764|85.62|11.98\0.35|0. 50/0. 60\7.428/0. 892 
19 ,025|10,569].....|..... vob elassa|e ees AO2IO. 208 

: 19,810)11,006)..... ee ce tcl eae 6. 822|0.819 


COMBUSTION CONSTANTS OF GASES (Continued) 








Cu. ft. per 
cu. ft. fuel 
gas or 
mol. per 
mo 


Required 
for com- 
bustion 


o 

qe. 

ae 

See 

Sia) 

Piao) 

2a] & 
sai 2 
a8 A 
a~| S| = 




















Ss a8 
2 |P2 |82 | 23/2 
Beio{Se, |Se | By | 5S 
RS | HCO oS te BA 
acm ae IS) Ag | ase 
SBzls5el\2ep| 25 | 28 
ge alas laos] am | aS 
Acetylene 
onia 
Benz0b0 isis (i ters cere cessiecs om ererores 
Butaneiiesadia cacce seep «eee 
Butylene 
OA rinGito.c Dyn ragganbaconscoscdiccoeed| Masapolloone a5llageanon ance oc 
Carbon monoxide...........2....- 317.1) 322.6) 322.6] 341.0] 341.0 
Bthanoesetteaie setats, tant raeteiieciere 1582 |1762 {1612 |1862 {1703 
Ethylene? conc. 0 csc «cree ottens epee 1514 |1641 {1541 |1734 [1631 
Hydrogen: prec cee ee iae 269.1] 324.5] 274.5] 343.0) 290.0 
Hydrogenisulfides em rsa peeeet |e teal pista ceteate erase > 
896 {1012 912 |1069 963 
2509 |2809 |2652 |2440 
2354 (2204 |2487 |2328 
4441 |4241 |4693 |4481 
5153 |4902 |5446 |5181 
| 
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4475] 0.5) 2.38 
3820} 3.5/16.67 
4250] 3.0)14.29 
4010) 0.5) 2.38 
: 1.5} 7.14 
3750) 2.0) 9.52 
4100) 12 .0/57.10 
3840} 5.0/23.80 
4090| 4.5/21.43 
4050| 9.0/42.87 
4010]10.5)50.00 





' COMBUSTION CONSTANTS OF GASES (Continued) 








Cu. ft. per cu. 
ft. fuel gas or 


Ignition temp. at atmospheric 





Inflamma- 











bility in air 


mol, per mol. Bressure at atmos- 
pheric pres- 
sure and 
3 ordinary 
Flue products In air In oxygen | temp 
= +e 
q |e 
: b By o he o 
fei Ss} ri s) = a3 
She ine.| jpaglpmines 1 22 ll caile 
Sia] 2 A a A & |weF| st 
Acetylene shiatthe Pits 2.0) 1.0] 9.40] 763-824 |406-440} 781-824 |416-440|......]...... 
(int eon eeel en Bahra cto aRSRIDB EL cee ORO Pon atl GR See nod nano eee| Gace och alas 
Benzene.......... 6.0] 3.0/28.20) 1364 740 1224 662 1.4 5.5 
Butanes: sc... PAST Merger] A BH ele PS ee ee oer ee ne cl laoe antennae oe 
Butylene.......... CO) | UC Pye Be es calin cue dea|tte arn een. |b cgosee) como onl (aane.5 = 
OR Mons i@ ce aera lin celle noraleane ceere beocded|adcnduaoo|ljSoesen Fc eee eee ahs 
Carbon monoxide..| 1.0]... .| 1.88}1191-1216|/644-658) 1179-1216|637-658] 16.3 | 71.2 
Hthane.. Gs. .e- 2.0] 3.0|13.17| 968-1166|520~630) 968-1166|520-630| 3.3 | 10.6 
Ethylene..... .... 2.0] 2.0|11.29]1008-1018|542-547| 932-966 |500-519} 3.4 | 14.1 
ydrogen......... _...}| 1.0} 1.88]1076-1094|580-590]1076-1094/580-590} 6.2 | 71.4 
Hydrogen sulfide... ne TTT ONS Bes alleen aealsece coop eR asec paanoc gabeas 
2 
Methane.......... 1.0| 2.0] 7.52)1202-1332/ 650-750) 1033-1292/556-700| 5.8 | 13.3 
Naphthalene...... OO Me OLR) heed S geese (e bos Sedllosas kabarloe@cacnllooceds|eceund 
Nitrogen.......... al eewe reel sane Roeaa se oad attain Ih Sec onl oor act haere 4 
Oxygen........... acpi lin ee, lessee SPR earaeitcnra hee SoReal |(Orciaa ee aracteney ase cea Emer ae ricer 
(Propatie. a-ses-. 310) 4 FON IS SON. « ath scerelterasdeate nue 914-1058]490-576}......)...... 
Propylene Ce) NERD) IBACE Binet, lees P@edce se aoceh as nenaeog|Laeban\lese se 5 
Toluene 7.0| 4.0|33.87| 1490 810 1026 SOZH We iced ee 
Xylene... be aR aU SR eer eo| Ue aeerier biol ogee ceoc.ce- sce token) GET Ses | CECE |e CEOS 
iWateriinns. dass A ep |G HS EY eile vamtesdie lh itis Setedactlistn be der WNarate sees hgtete Re: 
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FUEL GASES 
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53. 


HEATS OF COMBUSTION AND COMPOSITION OF 
REPRESENTATIVE COALS 


Analysis on coal ‘“‘as received.” First name is that of the county, second name that of 

























































the mine. 
| Ultimate analysis | Proximate analysis 
o 
a 5 |.2 
S SS \)es) oO 
aro BZiaslog 
26 So) Sle oO] 4 
8 | 22/0 lt) az] oln|= [> see! 4 
ce | eg & | at | ae] ae] ae fas] ae jaeAlac&! ge 
Alabama: 
Bibb, Belle Ellen...... Bituminous] 14,140/78.3/5.3|1.4] 7.6)1.2] 3.2/31.0/59.6) 6.2 
Jefferson, Bessemer... .. ss 4 620]S1..7/4.7/1.5| 6.51).7| 2.4|24.4168.4) 4.8 
Shelby, Aldrich......... ef 13,650) 75.0)5.2|1.0)10.0)0.8| 2.3/38.6/51.9) 7.2 
Alaska: 
Moose Creek........... ss 12,150/67 .6'5.3}1.9}15.9|0.3| 4.7/35.5|50.9) 8.9 
Arkansas: 
Hartford, Central No. 10 i 13,270|77 .4/4.1/1.6}] 5.3/1.1) 2.9)19.3/67.3)10.5 
Huntington, No. 6 Cen- 
tral ees nace Semi- 13,700|78.7/4.4]1.6} 4.4/1.9] 3.2)18.1169.7) 9.0 
bituminous 
Colorado: 
Gunnison, Somerset. .... Bituminous| 12,630!70.6]5.5)1.5)12.7/0.4} 4.3/39.7/46.7] 9.3 
Weld, Erie............. Sub- 9,520/54 .8)6.3/1.3/33.8/0.3)24.6/29.8/42.0) 3.6 
bituminous 
Hlinois: 
Christian, Pana......... Bituminous] 10,860/59.8]5.6)1.1/19. 1/3. 7/13 .0|37.0)/39.3/10.7 
Franklin, Orient........ a 12,160/69.0/5.4|1.6)15.0)1.0) 7.3/36.7|/47.9] 8.1 
Williamson, Herrin...... * 11,860|67.1]5.2)1.5]16.7/0.9) 9.4:33.0/49.0) 8.6 
Indiana: | 
Green. Jasonville....... & 11,540/64.5/5.8/1.5/19.8]1. 1/135 36.3)42.9) 7.3 
Knox, South Bruceville. . - 11,540]62.3/5.5}1.0)17.1)3.2} 9.5 38.3/41.4/10.9 
: Sullivan, Vandalia...... ce 11 420/63 .8/5.9/1.4/20.9)1.3/14.9 34.3/44.1) 6.7 
owa: 
Lucas, Chariton * 10,240/55 .8]5.7|1.1)21.5/3.2)15 4°30. 5}41.5)12.6 
Polk, Altoona... ee 10,240|54.7/5.5)0.8/18.8)6.2/13.9 37.0/35.2|14.0 
Kansas: 
Cherokee, Stone City... ~ 13,080]71.8/5.2}1.2}10.213.3) 5.1|84.5/52.2) 8.3 
Crawford, Edison....... ee 12.500/68 .8/4.9]1.2| 8.7/4.6) 3.9134.2/50.1/11.8 
Kentucky: 
Christian, Mannington. .| oe SD WOE Saal lao s|boe aoe .|8.1] 9.2!33.7/46.4)10.7 
Webster sia-ctaciuets ee a 12,500}70.4/5 1'1.6)12.6)1.1) 5.4/34.9/50.4) 9.3 
Maryland: 
Alerante Frostburg..... Semi- 13,430|76.9]4.3}1.9} 4.9]1.1] 2.2|17.2]69.1|10.9 
bituminous 
Allegany, Ocean....... » Semi- 14.190,81.0)4.5]1.9} 4.0)1.0) 1.2}17.9/73.2) 7.7 
bituminous 
Montana: 
Carbon, Washoe.......- Sub- 10,550/59.8/5.6/1.3/21.0/1.1/10.5/34.7/43.7/11.2 
bituminous | 
Musselshell, Roundup... " 10,690|62.0/5.6]1.0/22.7|0.7|13.6/32.9/45.5| 8.1 
New Mexico: ; 
San Juan, Farmington. .|Bituminous| 11,630}....|...]..-]-.-- 1.3] 6.9]/38.1/43.0)11.9 
North Dakota: | 
Ward, Burlington.......|Lignite 6010/37 .4|6.4/0.6]45 .0/0.2/36.9'24.9/27.7/10 4 
Williams, Wheelock..... os 5,990|35.2/7.1]0.5]47 .5/1.3/42.1)25.0/24.4) 8.5 
hio: 
Columbian, New Salis- ; 
WURY evereiictae, fe sicieta Bituminous] 12,730/69 95.2|/1.4 8.34.3] 3.5/36.7)4879110 y 
Teta Yellow Creek. a 12,720|69.7)5.2)1.4! 8.0/5.1 3.4|36.3/49 .6/10.7 
Oklahoma: } 
Coal, Lehigh........... oF 11,260/62.8)5.0)1.5]14 5)4.3] 6.6/38.6/42.9)11.9 
Latimer, Degnan....... 13 630|....|...|...|....|0.9] 3.7/86.8/53.8] 5.6 
Pittsburg, Ridgway..... 2 13,280|73.8/5.4/1.8! 9.6/1.7] 3.8]/38.0/50.6) 7.6 
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HEATS OF COMBUSTION AND COMPOSITION OF 





Ultimate analysis 


REPRESENTATIVE COALS (Continued) 





Proximate analysis 























he g 2 
i) iS 
ee cal 8/88 a 
& S2/oO]H/4| Ola] se lEslee! 4 
ef eg | Be | ae] ae} se ae] ae [seApes| ve 
Oregon: 
Coos, Beaverhill........ Sub- 9,030/51.1/5.5}1.2/28.2/0.8/16.1/31.1/39.6}12.2 
bituminous 
Pennsylvania: 
erate: Montgom- 
sialgeesievabe ees Cannel 10,460/56.9/4.5}1.1] 5.6/3.7] 1.8/32.8/37.3}28.2 
Armstrons, W. Kittann- 
chet. state Th sais a fester Bituminous} 13,040/71.4/5.3)1.3) 9.1/3.1) 3.4/35.5}51.3) 9.7 
Bedford, Hopewell...... oe 13,810|77 .4/4.1)1.4] 3.4)1.0] 1.6/16.3]70.0]/12.1 
Cambria, Bakerton..... Semi- 14,460)... ..-|--<|0../-..~|1.4)) 2.2122. 2/7023105-3 
bituminous 
Cambria, Nanty Glo.... IA 380) e562]. 2 | salee--|L.9] 2.012020) aro one 
Cambria, Windber..... . “ 14,620]83.9]4.3]1.3) 2.4)1.2] 2.6/17.0/73.7] 6.9 
Jefferson, Punxsutawney |Bituminous] 13,860/76.6/5.1/1.2| 7.2/2.0) 2.6}30.4/59.1| 7.9 
Somerset, Seanor....... Semi- 13,740|78.5|4.3]1.2} 4.5/2.5) 2.4/17.3/71.4| 9.0 
bituminous 
Rhode Island: 
esses) Cranston. ..|Anthracite | 11,620/82.4/0.5/0.1] 1.8/0.9] 4.5} 3.0]78.7|13.8 
Webb, Dolores......... Cannel 11,070|59.3)5.8)1.2)12.7|2.1| 4.4/46.0)30.5]19.0 
Virginia: 
Montgomery, Blacks- 
Ure sks & hyterehe oe Semi- - 12,740]75.3|/3.6)0.9| 4.8/0.5} 1.9/14.0/68.9)15.2 
bituminous 
Pulaski, Guntan Park... /Semi- 10,960}....|...]...]..../0.8] 3.8] 9.4/62.2/24.0 
anthracite 
Tazewell, Pocahontas. . .|Semi- 14,610/84.0/4.7/1.2! 5.2/0.5) 3.0/20.3/72.2| 4.5 
bituminous 
Wise, Josephine tater. Bituminous] 13,270)73.7|/5.1/1.6| 8.8/0.9] 2.6/33.8/53.6/10.0 
Washington: , 
Kittitas, Ellensburg sietreis os 11,010/61.3)5.5)1.5)14.4)1.4/10.3/30.4/43 .4/15.9 
Thurston, Tonos senene Sub- 8,700/49.9/6.3/0.9)32.411.2/21.7/34.8]33 .3]10.3 
bituminous 
West Virginia: 
Brook, Collier.......... Bituminous] 12,940/72.1)5.3)1.4/10.5}2.6] 4.4/37.4|50.1} 8.1 
Grant, Bismarck........ Semi- 13,590 |.66 Ase hesellans 12. Ol Sel LOnnl CLO Meo ne 
bituminous 
Mineral, Emoryville. . .. a 12;600)|.....}. + -|.-<|-.--12-5)| 2.4116, 1165.9) 1506 
Ohio, Elm Grove....... Bituminous| 13,200)72.8)5.3|1.4) 8.8/3.6] 3.0/41.4/45.6| 8.1 
Wyoming: 
Lincoln, Elkol.......... Sub- 10,080/57.8/6.3)0.9/31.1/0.7/20,8/35.4)40.6] 3.2 
bituminous : 
Lincoln, Green River.... {Bituminous} 13,310,74.5/5.3/1.3}12.5/1.0] 3.6/38.4/52.5| 5.5 
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HEAT OF COMBUSTION, VARIOUS SUBSTANCES 


Approximate values of heat of combustion in kilogram calories per gram of 
substance. Products of combustion are gaseous unless otherwise stated. 





Substance 


PAS BALE datcrncts vcr orcioncestcnaisiohacbeusteca ass 
Bagasse (refuse from sugar cane), 

2% He 
iIBamiboe; 10.5% HO... .. 2. 0-8. | 
Buckwheat hulls, 10% H2O.. 


Carbon: im ‘4 





amorphous..... Se oncin ea OeetSs | 
aanrcoale Ss cnn ac ae 
MIATH ONG: & scicnanaseee eee eed 
MADNESS. Sree asunder pase ele ae 
ASABGIIOD Me io.i5: Sidisye ns, 5'25c.e. ce Pee 
Charcoal, 4% H2O.......... seni 
Coconut shells, 13% H2O........ i 
Copper (to CuO)......... cpt ook 
PPeMAMItes: 1D Ye camel avaia sunt. eee 
PS SAwites 2 saree sistoreye Velaceis!= 2 teint 
ipeay olka ss cfacxeea nce cee me 
Fats, animal, mean.............+| 
Gun pO Were seine ccieeaa nena ee 
Hoermoglobini45qacsaon see asaks 
iydrogen,; to liquid...............%262. | 
Hydrogen, (0) £aS.. 4. 6-1 ..00e ee 
Ero). (cO-L e2Ols) accre.oc.s.<sbestreee | 
Leather, cuttings 13.7% He 
Magnesium (to MgO) EE 
Nitrocellulose, 11.29% N..... | 
Oak bark, 7% H2O 
Oil: 
CULCOMISCER oo ayers asso aiery os ee 





Par aii: santa aaetnc ls farae ace ts 
petroleum: 


BPEENIY ys hae on Se ee 
Paraffin (to COs, H20 1)......... 
Paraffin (to COs, H2O g)......... 
Pitch 


Woods: 
Deech 13:% HeO.2 3-2. tee eee 
birch, 12% H2O Pec 
Galt S % HO. secs ee | oe 
pines 12% HoO see cee 








Kg-cal. per 
gram of 
substance 


Observer 





Oour ~PNIow~IAINDO OSE O 


PWR ONN WOO 








Slossen, Colburn 
Aufhaiuser—1931, 1935 
Aufhiuser—1931, 1935 


Mean 
Mean 
Berthelot 
Berthelot 


Freise—1932 
Thomsen 
Roux, Sarran 


Mean 
Berthelot 


Aufhiuser 


Ball—1931 
Fieldner 


Mean 

Caldwell, Mattiello—1932 
Mean 

Mohler 


Mean 
Mean 
Mean 
Stohmann 
Gibson 
Stohmann 
Stohmann 


Aufhiauser 


Thomsen 
Mean 
Stohmann 


Gottlieb 
Gottlieb 
Gottlieb 
Gottlieb 


ee ee 
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FREE ENERGY 


The free energy change of a chemical reaction is the sum of the free 
energies of formation from their elements of the products of the reaction less 
the free energy of formation of the reacting substances. 

The free energy values A F° given in the following table refer to the 
energy of formation from the elements in their standard states at 25° C, 
The free energy of all elements in their standard states and of H* is taken as 
zero. 

Values are in kilogram calories per mole at 25 °C. 


—_—— eee 








oO fo} 

Substance ie an Substance a i 
Ag? Meediieuge.. oecueepeeten Sea 4 Sh Cda(e) mec sccace te «oie 18.616 
Ag Br i(s)hemmiseicercharners — 22.910 (1 chore: Seat mers Ste rat 563 
AgCwNin(s) see oe BOs GOWN ee 5 ctererstats rs -yhane tone tan Alene —18.348 
Ne(CN\ eee | 72.047 |CdBr2.4H:0 (s)......... —72.070 
AgCisites. see eee. 25 SYR PRO (CCCs a os uesonec so 4 — 82.260 
Agel \(s) ie tees Wenner scenes == 5 S20! Ea Ta: (GS). ci cup .rsronsrsnope cyan he — 48.169 
AGNO2\(6)E oe etre AMOOOM| Cloi(L) iz cases -2.stnc wos eRe 1.146 
Ag (SO3).man eee ee — 226.545 (AQ). car tertla : 2A Be 1.650 
AgsOu(s) een eee ee SO Dil Oligecem ray eer tued-yshey S50) «Ae —31.345 
MisO eee TOMTOOR| ClO saaunne rae ue ere —6.500 
BY (Ce) peewee Naame Sr 2 Ola Cl Oise aedrictesc okt «aces ices epan as — .250 
IBY30(@) creer ecru: 25) 1 KOKO Vigra On onan qtiaee cremate —9.000 
8) kx Sea secs ic ces | RST 4s | Cul(e) awd con oe eee e 63.210 
(SiG) eG dence ee tere et 977 C1) pete iain ex eke 4.300 
bre ee ong Soe Cree eT SO Oa CUT a, sles eeracteh obo ph or week oe meanion 15.912 
Breer ee cee OF MOCO IU (S)lasta-ndenceece area | —28.440 
BrOsgrernir cece ited OSSO00F CUO: (S)it-. teens os ee — 30.300 
GC iamond) ifs . scl ses ROO! || CuCOH)ion(S)iy vedarstrsi nee — 85.090 
CCLIOR ana wot =i SOOO sl Cus isn cite dtee, ae sas oe eats — 11.620 
CH3CO:2-, acetate ion....| —89.720 |CuSOs (s).............-. — 155.850 
16L7 |CusOs, HeOs(s) - = ae: a — 216.610 
CusOasisO) (Ss). eee — 331.530 


CuS0O4.5H20 (s)........ — 445.960 





CO (g) 
COCIS ()aanuaone cee 
CO(NH2)2 

ENED ies tons 


CoH», acetylene (g)..... 
C2Ha, ethylene (g)...... 
C2H4O., acetic acid oa : 
(aq). 
(C2H5)20, ether (g).. ee 
C2HsOH. ethyl alcohol (g) 

(Vy 


CoH, ethane fm) 25... 
CeHe, benzene (g) REG Meee | 





C12H22011, sucrose (s).... 
Ca (8) ee ee ete 














FREE ENERGY (Continued) 




















7 
Substance te Ae Substance e os 
= 1 SSO IN Oagie ctesee waiais see crocs 
= 1S O20 mw IN@ Srevere Meee ce: rs aed: ogo 
—18.210 ||N2O4 (g) 
— 26.500 ie SA eh he oz eet eadp ats 
.| —15.610 ||NaCl (s) 
-| —104.700 |O2 (aq 
| —80. (Og (d arrrgeata cecrennise Graretere ees 
2 OTS Rett Bete ae Bek: 
oO (2a) 2 8 oe ib chats cee 
Ore 
IP Deny 
PbBro (s) 
PbCOs (s) 
PbCl2 (s)- 
PbClss. 
PblIs (s). 
PbO (red).. 
(yellow) 
PbO 
Pb(OH)2 (aq). 
PbOs (s).. 
PbS ee 
PbSOs (¢ 


(s 
(EGS)! Bite, eon el eet 
eh<O) (Gyo) os bs dae Bae 
el gs@lox(6)e sees ones 
He20: (Ss) eee ae 


INFAG@ IAG )\3 eeatne ictus: 
NH;:OH kad) CUNT ETAT 
ee 


NOC). (Vi a) cee penne rece 
INCO)S (C3) Ae - cece pan Stos oa 











Pb:0s 6 


S (g 
Od) (). 


(monocl) . 
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VITAMINS (Continued) 


Vitamin A 


Vitamin Bi 


Riboflavin 
Niacin 

Niacin amide 
Pantothenic acid 
Choline 
Pyridoxine 
Vitamin C 


Vitamin D 
(For humans and 
four-footed animals) 


Vitamin E 


Vitamin Unit Table 


1 International Unit = 1 USP Unit 
Activity of 0.6 micrograms* of beta-carotene 
1 International Unit = 1 USP Unit 
Activity of 3.0 micrograms of crystalline thiamin 
chloride 
Quantities expressed in micrograms or milligrams 


Quantities expressed in micrograms or milligrams 


Quantities expressed in micrograms or milligrams 
Quantities expressed in milligrams 
Quantities expressed in micrograms or milligrams 
Expressed in milligrams 
1 International Unit = 1 USP Unit and is equal 
to activity of 0.05 milligrams of synthetic 
ascorbic acid. 
1 International Unit = 1 USP Unit 
Potency of 0.025 micrograms of pure Vitamin 
D2 (ealciferol) made by irradiation of 
ergosterol. 
Measured in micrograms or milligrams 
One I.U. is the alpha tocopherol activity of 
0.1 gm of the International standard solution 
containing 1 mg. of pure synthetic alpha 
tocopherol acetate, 


* Note.—One microgram = 0.000001 grams, 


Vitamin A 
Vitamin B 
Vitamin C 


Jawe 
woud tl 


Abbreviations 
E = Vitamin E 
1 K = Vitamin K 
N = Nicotinic Acid or Niacin 


Vitamin D R = Riboflavin 


Reaction indicates the type and degree of reaction of the food in the body. 
The relative acidity or basicity is indicated by the designation h, high; m. 


medium; and 1, low 


VITAMINS (Continued) 
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DEHYDRATION OF METALLIC SULPHATES 
SMe Wet a) Los Sick Cais er pets Ss a aoe Sth or 








poner 
Metallic pee ae Products Color of 
sulphates. yee rrae formed. products, 
Xen 
CaSOe2HaO:. haere - 38 CaSOaHeO.),.... ja. White 
CasSO@HeOmen ster 80 2CaSO4.H2O....... White 
2C0asOL HOF tere. 149 CaSO... ....|White 
NGBOe TH Omer... 19 MgSO, 6H20. Biel Se White 
MgS0:.6H20....... 38 MgS0:1.2H20.......|White 
MgS0O.4.2H20...... 112 MgS0..H20........|White 
MgS0O..H20........ 203 MSOs eer White 
CdSO:.§H20..... 30 CdSO22HeO. eas _|White 
CdSOn2HoOwe |... 41 CdS@GECO Ea White 
CdSOsHeOcaae. .. 170 CdSOu.. .....|White 
CosOnTHoOne i. 14 CoSQ.. 4H20.. hy At |Rose 
CoS8Os.4H20...... 58 CoS0O4.H20...... Lilac 
CosOebHoOrviads.. 276 CoSO... {2 yeailealac 
INISOL 7 EisO weit. 40 NiSOu.4HoO. ... .|Green 
NiSOs.4H2O..... 106 INS O2:E2O eee Yellow 
NiSO..H2O..... . 279 INIS OANA a eae Orange 
ZnSO4.7H20...... 25) ZnSO4.6H20....... White 
ZnSO1.6H20........ 28 Bee eet White 
ZnSO.4.2H20....... 115) ZnSOcHiOw.. .)e White 
ZnS Ogio O)s-t..2 ear 225 ZnSOu. . Se White 
MnS0:.5H20....... 25 MnS0..2H20....... Pale peach blossom 
MnS0:.2H20....... 60 MnS0O..H20...... |Paler than above 
MnS0O..H20........ 152 MnSO@ We. bane, |Paler than above 
CuSO4.5H20....... 27 CuS0.4.3H20...... Blue 
GusOLsHsO: 4 ee 93 CusOehiOn en. Pale blue 
GusSOPch.O =. 4.8 155 CuSOs.. ae White 
Alo(SO4)3.16H2C.... 51 Als (SO4) 3. 13H20, ...| White 
Alo(SO4)3.13H20.. . 82 Als(SO4)3.10H20....| White 
Alo(SO4)3.10H20.... 97 Alo(SO4)3.7H2O.....| White 
Ale(SOu) 3.7H20.... 109 Als(SO4)3.4H20.....| White 
Alo(SO4)3.4H2O.. |. 180 Alo(SO4)3.H2O0..... . White 
Als(SOs)3.H2O.. ... 316 Ala (SO) sees b sae White 
HeSOL7THs2O) Fete 21 FeSO4.4H2O....... Light apple green 
HeSO@4HeO.. 32s oe 80 PeSO4.H2O......: White 
FeSOs#H2O0:4 4.0.6 406 Fe203, SO3.........|Yellowish green 











ie EE a ee EE eee 
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DECOMPOSITION OF ANHYDROUS METALLIC 








SULPHATES 
Temp. at Temp. of 
Metallic beginning energetic Products of Color of 
sulphate. of decom- | decomposi- | decomposition. product. 
position, °C.} tion, °C. 
| 

HeSOgeeeo ae 167 480 Fe2O3, 280.4....|/Yellow brown 
Fe2O3, 2803 492 560 Heise wn < steer Red 
Bi2(SOs)s 570 639 5BixOs, pe) 3.| White 
Als(SOa)3.-..5 590 639 203. .|White 
RbSOM@sa saat 637 705 6PbO, ‘5SO3.. .| White 
CuSO® (F.onee 653 670 2Cu0, Ose cue Ornage 
MiniS Oaireter crate 699 790 Mn sOu Foe ecg toRe Darl} red to black 
ZnSO aces 702 720 3Zn0O, 2503... .|White 
2CuO, SO3 702 CuO Black 
NiSO2 .2c058 703 ...|/Brownish green 
CoSOsn-veninare 720 . .|Brown to black 
3Zn0, 2803 755 White 
CaSOssee rice 827 .|White 
5Bi2O3, 4(SOs)s 870 . | Yellow 
5CdO, SOs...: 878 Brown 
MgSOsere es: 890 White 
AgoSOs....-98 917 Silver white 
6PbO, 5803. . 952 .|White to yellow 
CISION snsav ee 1200 White 
BasOgeeeniaer 1510 White 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 


The following collections of tables gives the specific gravity, grams per 
liter, pounds per cubic foot, and pounds per gallon for a large number of 
substances in aqueous solution. The three latter quantities have been 
computed from the per cent of the substance in solution and the specific 
gravity, assuming the density of water at 4° C. as unity. The U.S. gallon, 
cubic foot, and pound avoirdupois equivalents were used. The degree 
Baumé corresponding to the specific gravity is given according to the 
relation, ae 
. 5 

Bé. 145 So GE 

The per cent by weight is indicated in every case. 

The substances are arranged in alphabetical order. The specific gravity 
of alcohol solutions will be found in a separate group. Another table gives, 
with less detail, the specific gravity of solutions of many other substances. 

Tables indicated by the symbol * have been computed on the basis of 
values for the specific gravity found in the International Critical Tables. 


ACETIC ACID 
Speciric Graviry or Aqurous Acetic Acip SoLuutTIoNns 











20° 
AT 4e (Oe 
a Per cent G. per Lbs. per Lbs. per 
Be Spice F) HC:H30s teres | | areas we: 
L28at 0.9982 0 Me ote OS. 2 eee). See 3k 
et 0.9996 1 9.996 0.6240 0.0834 
0.2 1.0012 2 20.02 1.250 0.1671 
0.4 1.0025 3 30.08 1.877 0.2510 
0.6 1.0040 4 40.16 2.507 0.3351 
0.8 1.0055 5 50.28 3.139 0.4196 
1.0 1.0069 6 60.41 3.771 0.5042 
1,2 1.0083 7 70.58 4.406 0.5890 
1.4 1.0097 8 80.78 5.043 0.6741 
1.6 1.0111 9 91.00 5.681 0.7594 
1.8 1.0125 10 101.3 6.321 0.8450 
2.0 1.0139 11 111.5 6.962 0.9307 
2:2 1.0154 12 121.8 7.607 1.017 
2.4 1.0168 13 132.2 8.252 1.103 
2.6 1.0182 14 142.5 8.899 1.190 
2.8 1.0195 15 152.9 9.547 1.276 
3.0 1.0209 16 163.3 10.20 1.363 
3.2 1.0223 ily: 173.8 10.85 1.450 
3.3 1.0236 18 184.2 11.50 1.538 
3.5 1.0250 19 194.8 12.16 1.625 
3.7 1.0263 20 205.3 12.81 1.713 
3.9 1.0276 21 215.8 13.47 1.801 
4.1 1.0288 22 226.3 14.13 1.889 
4.2 1.0301 23 236.9 14.79 197% 
4.4 1.0313 24 247.5 15.45 2.066 
4.6 1.0326 295 258.2 16.12 2.154 
4.7 1.0338 26 268.8 16.78 2.243 
4.9 1.0349 27 279.4 17.44 2.332 
5.1 1.0361 28 290.1 {Seth 2.421 
5.2 1.0372 29 300.8 18.78 2.510 
5.4 1.0384 30 311.5 19.45 2.600 
5.5 1.0395 31 322.2 20.12 2.689 
5.7 1.0406 32 333.0 20.79 2.779 
5.8 1.0417 33 343.8 21.46 2.869 
6.0 1.0428 34 354.6 22018 2.959 
6.1 1.0438 35 365.3 22.81 3.049 
6.2 1.0449 36 376.2 23.48 3.139 
6.4 1.0459 37 387.0 24.16 3.229 
6.5 1.0469 38 397.8 24.83 3.320 
6.6 1 9479 39 408.7 25.51 3.411 
6.8 1.0488 40 419.5 26.19 3.501 








ACETIC ACID (Continued) 
Spreciric Graviry or Aqueous Acetic Actp SOLUTIONS 


























20° 
Mirage Wit 
ante | Per cent G. per Lbs. per Lbs. per 
Bé. | Sp- 8 | HC2H302 | _ liter cu. ft. gal. 
6.9 1.0498 41 | 430.4 26.87 3.592 
7.0 1.0507 42 441.3 27.55 3.683 
fo! 1.0516 43 452.2 28.23 3.774 
7.2 1.0525 44 463.1 28.91 3.865 
7.4 1.0534 45 474.0 29.59 3.956 
7.5 1.0542 46 484.9 30.27 4.047 
7.6 1.0551 47 495.9 30.96 4.138 
Tt 1.0559 48 506.8 31.64 4.230 
7.8 1.0567 49 517.8 32.32 4.321 
7.9 1.0575 50 528.8 33.01 4.413 
8.0 1.0582 51 539.7 33.69 4.504 
8.1 1.0590 2 550.7 34.38 4.596 
8.2 1.0597 53 561.6 35.06 4.687 
8.3 1.0604 54 572.6 35.75 4.779 
8.4 1.0611 55 583.6 36.420 4.870 
8.4 1.0618 56 594.6 37.12 4.962 
8.5 1.0624 57 605.6 37.80 5.054 
8.6 1.0631 58 616.6 38.49 5.146 
8.7 1.0637 59 627.6 39.18 5.237 
8.8 1.0642 69 638.5 39.86 5.329 
8.8 1.0648 61 649.5 40.55 5.420 
8.9 1.0653 62 660.5 41.23 §.512 
9.0 1.0658 63 671.5 41.92 5.603 
9.0 1.0662 64 682.4 42.60 5.695 
9.1 1.0666 65 693.3 43.28 5.786 
9.1 1.0671 66 704.3 43.97 5.877 
9.2 1.0675 67 715.2 44.65 5.969 
9.2 1.0678 68 726.1 45.33 6.059 
9.3 1.0682 69 737k 46.01 6.151 
9.3 1.0685 70 748.0 46.69 6.242 
9.3 1.0687 71 758.8 47.37 6.332 
9.4 1.0690 72 769.7 48.05 6.423 
9.4 1.0693 73 780.6 48.73 6.514 
9.4 1.0694 74 791.4 49.40 6.604 
9.4 1.0696 75 802.2 50.08 6.695 
9.5 1.0698 76 813.0 50.76 6.785 
9.5 1.0699 77 823.8 51.43 6.875 
9.5 1.0700 78 834.6 52.10 6.965 
9.5 1.0700 79 845.3 yA Iris 7.054 
9.5 1.0700 80 856.0 53.44 7.143 
9.5 1.0699 81 866.6 54.10 7. 232 
9.5 1.0698 82 877.2 54.76 7.320 
9.4 1.0696 83 887.8 55.42 7.409 
9.4 1.0693 84 898.2 56.07 7.496 
9.4 1.0689 85 908 .6 56.72 7.582 
9.3 1.0685 86 918.9 57 .36 7.668 
9.2 1.0680 87 929.2 58.00 7.754 
9.2 1.0675 88 939.4 58.64 7.839 
9.1 1.0668 89 949.5 59.27 7.923 
9.0 1.0661 99 959.5 59.90 8.007 
8.9 1.0652 91 969.3 60.51 8.089 
8.8 1.0643 92 979.2 61.13 8.171 
8.6 1.0632 93 988.8 61.73 8.252 
8.5 1.0619 94 998.2 62.31 8.330 
8.3 1.0605 95 1007 62.89 8.408 
8.1 1.0588 96 1016 63.45 8.482 
7.8 1.0570 97 1025 64.01 8.556 
7.6 1.0549 98 1034 64.54 8.627 
432 1.0524 99 1042 65.04 8.695 
6.9 1.0498 100 1050 65.54 8.761 
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ALBUMEN 
Sprciric Gravity oF Aqurous ALBUMEN SOLUTIONS 




















AT 15.5° C. 

Bé. Spagredl Ap ced 4 Bes ee  Reeiert ad 
0.37 | 1.0026 1 10.03 0.6259 0.0837 
0.77 | 1.0054 2 ZOBUE VE 2a 0.1678 
1.12 | 1.0078 3 30 .23 1.887 0.2523 
1.85 | 1.0130 5 50.65 3.162 0.4227 
3.66 | 1.0261 10 102.6 6.406 0.8563 
5.32 | 1.0384 15 155.8 9.724 1.300 
7.06 | 1.0515 20 Z1GE3 iets ibaay 
8.72 | 1.0644 25 266.1 16.61 Dy SUPA 
10.42 | 1.0780 30 323 .4 20.19 2.699 
13.12 | 1.0919 35 382 .2 23 .86 3.189 
13.78 | 1.1058 40 442 3 27.61 3.691 
15.48 | 1.1204 45 504 .2 31.47 4.207 
UGG, | 151352 50 567 .6 35.43 4.737 
18.90 | 1.1511 55 633 .1 39 .52 5.283 








Bé. Sp. gr. 
ih 1.0075 
2:33 1.0164 
4.8 1.0344 
uno 1.0526 
9.6 1.0711 
12.0 1.0900 
14.3 1.1093 
16.6 | 1.1290 
18.8 1.1491 


ALUMINUM CHLORIDE 
Spreciric Gravity or Aquzous ALUMINUM CHLORIDE 


SOLUTIONS AT 


Per cent 
AICI; 























1c e, 
BP Gs 
G. per Lbs. per Lbs. per 
liter cu. ft gal. 
10.08 0.6290 0.0841 
20 .33 1.269 0.1696 
41.38 2.583 0.3453 
63.16 3.943 0.5274 
85.69 5.349 0.7151 
109.0 6.805 0.9096 
133.1 8.310 1.111 
158.1 9.867 1.319 
183.9 11.48 1.534 
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ALUMINUM CHLORIDE 


Sprerric Graviry or Atuminum CutoripE SoLuTIONS AT 


15° C. (GerRaAcH) 























: Per ; A 8 

Bég | Spier undies peel Lie a 
ie) 1.0072 il 10.07 0.6288 0.0841 
a | 1.0144 Z 20.29 1.267 0.1693 
Ziel 1.0216 3 30.65 1.913 0.2558 
4.1 1.0289 4 41.16 2.570 0.3487 
5.0 1.03860 ; 5 51.80 3.234 0.4323 
6.0 1.0435 6 62.61 3.909 0.5225 
7.0 1.0510 7 Morou 4.593 0.6140 
8.0 1.0585 8 84.68 5.286 0.7067 
9.0 1.0659 9 95.93 5.989 0.8006 
9.9 1.07384 10 107.3 6.701 0.8958 
10.9 1.0812 ie 118.9 7.425 0.9925 
11.9 1.0890 12 EO 8.158 1.091 
12.8 1.0968 13 142.6 8.901 1.190 
Teel 1.1047 14 154.7 9.655 1.291 
14.7 2S 15 166.9 10.42 1.393 
SG Te 07 16 179.3 11.19 1.496 
16.6 1.1290 7; 191.9 11.98 1.602 
Zens) Tesi 18 204.7 12.78 1.708 
18.4 1.1455 19 217 .6 13.59 1.816 
19.3 IE, BS We 20 230.7 14.40 1.926 
20.2 171623 wa 244.1 15.24 2 087 
21.2 1.1709 22 SEG 16.08 2.150 
2201 1.1795 23 271.3 16.94 2.264 
23 .0 1.1882 24 285-2 17.80 2.380 
23.8 1.1968 25 299 .2 18.68 2.497 
24.8 1.2058 26 313.5 19.57 2.616 
20-1. 1.2149 DH 328 .0 20.48 PPTL 
26.5 1.2241 28 342.7 21.40 2.860 
27 .4 2st 29 357 .6 222 2.984 
28 .3 1.2422 30 372.7 23 .26 3.110 
29 .2 1.2518 31 388.1 24 .23 3.238 
30.1 1.2615 32 403 .7 25220 3.369 
30.9 1.2712 33 419.5 26.19 3.501 
lhe) 1.2808 34 435 .5 27.19 3.634 
32.6 1.2905 35 451.7 28 .20 3.769 
aia herd) 1.38007 36 468 .3 29 .23 3.908 
34.4 1.3109 al 485 .0 30.28 4.048 
35.2 Wee Pall 38 502 .0 31.34 4.189 
36.1 1.33138 39 519.2 2.41 4.383 
36.9 1.3415 40 536 .6 33 .50 4.478 
37.8 1.3522 41 554.4 34.61 4.627 
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ALUMINUM SULFATE 
Speciric Gravity or Aqurous ALUMINUM SULFATE SoLuTions 












































ibe 
AT “jo C. 
Be) lpten otmesoae]| tite pt a eee 
1.3 1.0093 1 10.09 0.6301 0.0842 
2.8 1.0195 2 20.39 1.2738 0.1702 
5.6 1.0404 4 41.62 2.598 0.3473 
8.4 1.0618 6 63.71 3.977 0.5317 
11.2 1.0837 8 86.70 5.412 0.7235 
13.9 1.1062 10 110.6 6.906 0.9232 
16.6 1.1293 12 135.5 8.460 1.131 
19° 2 1-.1529 14 161.4 10.08 1.347 
21.8 1.1770 16 188.3 11.76 1.572 
24.3 1.2017 18 216.3 13.50 1.805 
26.8 1.2272 20 245.4 15.32 2.048 
29.3 1.2534 22 275.7 17.21 2.301 
31.7 1.2803 24 307 .3 19.18 2.564 
34.1 1.3079 26 340.1 21.23 2.838 
oe ee ee RE eee 
Per cent 
ee | ae). | AGO Ii Mike lote dea tame t henee 
1.3 1.0093 1.948 19.66 1.227 0.1641 
2.8 1.0195 3.896 39.72 2.479 0.3314 
5.6 | 1.0404 7.791 81.06 5.060 0.6765 
8.4 | 1.0618 ; 11.69 124.1 7.747 1.036 
IUD 1.0837 | 15.58 168.9 10.54 1.409 
13.9 1.1062 | 19.48 215.5 13.45 1.798 
16.6 1%1293 | 23.37 264.0 16.48 2.203 
19.2 TEN529 27824 314.4 19.63 2.624 
21.8 ierOm ete 366.8 22.90 3.061 
24.3 Ailey || SS 421.3 26.30 3.516 
26.8 1.2272 | 38.96 478.1 29 .84 3.990 
29.3 1.2584 | 42.85 537.1 33 .53 4.482 
SiLey, 1.2803 | 46.75 098.5 37 .36 4.995 
34.1 1.3079 | 50.64 662 .4 41.35 5.528 
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ALUMINUM SULFATE 
Sprciric Gravity or ALUMINUM SULFATE SOLUTIONS AT 


15° C. (Larsson) 
Alum-maker’s Table 









































100 kg. of solution contain 

Bé. Sp. gr. Kg. sulfate] Kg. sulfate|Kg. sulfate 
Kg. Ke: with 3) with with 

AlzO3 SO3 13 per centfl4 per cent/15 per cent 
1203 AlsOs AlsOs 
Quy 1.005 0.14 0.32 ie 1.0 0.9 
1.4 1.010 0.27 0.64 21 2.0 1.8 
2.3 1.016 0.41 0.95 3.1 2.9 2.7 
3.0 1028 0.55 1527 4.2 3.9 3.6 
3.7 1.026 0.68 1.59 5.3 4.9 4.6 
4.4 1.031 0.81 1.89 6.3 5.8 5.4 
5.0 1.036 0.94 2.20 Phos Cad 6.3 
5.6 1.040 1.07 2.50 8.3 Wer (LP 
6.2 1.045 120 2.80 9.3 8.6 8.0 
6.9 1.050 1533 Sails 10.3 9.5 8.9 
a6 1.055 1.46 3.40 11.2 10.4 9.7 
8.1 1.059 1.58 3.69 12.2 11.3 10.6 
8.7 1.064 ial 3.98 13.1 12:2 11.4 
9.2 1.068 1.83 4.27 14.1 13.1 1252 
9.9 1.073 1.96 4.56 ore 14.0 13° 
10.5 1.078 2.08 4.84 16.0 14.8 13.9 
11.0 1.082 2-20 5.12 16.9 15.7 14.6 
PEG 1.087 2.32 5.40 Lice 16.5 15.4 
12.2 1.092 2.44 5.67 18.7 17.4 16.2 
1237 1.096 2.55 5.95 19.6 18.3 17.0 
13.3 thee May 2.67 6.22 20.5 19.1 17.8 
13.8 1.105 2.78 6.49 23.4 19.9 18.6 
14.4 1.110 2.90 6.76 22.3 20.7 19.3 
14.8 1.114 3.01 TaO2 23.2 21.5 20.1 
15.4 1.4119 3.13 7.29 24.1 22.4 20.9 
15.9 11238 3.24 7.55 24.9 23.1 21.6 
16.5 1.128 3.35 CeSk 25.8 23.9 22.3 
16.9 1.132 3.46 8.06 26.6 24.7 23.0 
175 Gu eit/ 3.00 8 532 27.5 25.5 23.8 
17.9 1.141 3.68 8.58 28.3 26.3 24.5 
18.4 1.145 3.79 8.83 29.1 Pel Zane 
18.9 1.150 3.89 9.07 30.0 27.8 26.0 
19.4 1.154 4.00 9.32 30.8 28.6 26.7 
19.9 1.159 4.11 9.57 31.6 29.3 27.4 
20.3 1.163 4,21 9.82 32.4 30,1 28.1 
20.9 1.168 4.32 10.06 33.2 30.8 28.9 
21.3 WA72 4.42 10.29 34.0 31.6 29.5 
PANEL ( 1.176 4.52 10.53 34.8 32.3 30.1 
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ALUMINUM SULFATE (Continued) 


Speciric Graviry or AuumINUM SuLFraTe SoLuTIoNs aT 
15° C. (Larsson) 
Alum-maker’s Table 
—_—_——_———————————eeeeeeeeeeeeeeee ee 


| 100 liters of solution contain 


























Bé. Sp. er. Kg. sulfate] Kg. sulfate|Kg. sulfate 
Kg. Kg. with with with 

AlsO3 SO3 13 per cent|14 per cent|/15 per cent 
Al.O3 AleO3 Al2O3 

ee ee eee 2 eee 
0.7 1.005 0.14 0.33 Tag! 1 0.9 
1.4 1.010 0.28 0.65 2.2 2 1.9 
2.3 1.016 0.42 0.98 3.2 3 2.8 
3.0 1.021 0.56 1.31 4.3 4 3.7 
3.7 1.026 0.70 1.63 5.4 5 4.7 
4.4 1.031 0.84 1.96 6.5 6 5.6 
5.0 1.036 0.98 2.28 7.5 74 6.5 
5.6 1.040 ia 2.61 8.6 8 wao 
6.2 1.045 1.26 2.94 On 7, 9 8.4 
6.9 1.050 1.40 3.26 10.8 10 9.3 
7.6 1.055 1.54 3.59 11.8 11 10.3 
8.1 1.059 1.68 3.91 12.9 12 12: 
8.7 1.064 1.82 4.24 14.0 13 12:1 
9.2 1.068 1.96 4.57 1521 14 13.1 
9.9 1.073 2-10 ~ 4.89 16.2 15 14.0 
10.5 1.078 2.24 5.22 2 16 14.9 
11.0 1.082 2.38 5.55 18.3 17 15.9 
11.6 1.087 2.52 5.87 19.4 18 16.8 
12.2 1.092 2.66 6.20 20.5 19 ICSE 
i beer f 1.096 2.80 6.52 21.5 20 18.7 
13.3 1.101 2.94 6.85 22,16 21 19.6 
13.8 1.105 3.08 fas 23isk 22 20.5 
14.4 1.110 Saoe 7.50 24.8 23 20:5 
14.8 1.114 3.36 7.83 25.9 24 22.4 
15.4 1.119 3.50 8.16 26.9 25 23.3 
15.9 1.123 3.64 8.48 28.0 26 24.3 
16.5 1.128 3.78 8.81 29.1 27 25.2 
16.9 1.132 3.92 9.13 30.2 28 26.1 
17.5 1-137 4.06 9.46 31.2 29 PH fet 
17.9 1.141 4.20 9.79 S2u3 30 28.0 
18.4 1.145 4.34 10.11 33.4 31 28.9 
18.9 1.150 4.48 10.44 34.5 32 29.9 
19.4 1.154 4.64 10.76 35.5 33 30.8 
19.9 1.159 4.76 11.09 36.6 34 Lee: 
20.3 1.163 4.90 11.42 37.7 35 32.7 
20.9 1.168 5.04 11.7 38.8 36 33.6 
21.3 P2172 5.18 12.07 39.9 37 34.5 
rAvey 1.176 5.32 12.4" 40.9 38 35.5 
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AMMONIA 


Spreciric GRavITY OF Twine oo HyYDROXIPE 


SOLUTIONS AT —> IG, 
> Y | 
Ré. Sp-er. sacar ree Se ibe Pe aa 
10.9 0.9939 1 9.939 0.6205 0.082° 
LS 0.9895 2 19.79 1.235 0.1652 
1 SA 0.9811 4 39.24 2.450 0.3275 
13.9 0.9730 6 58.38 3.644 0.4872 
15.1 0.9651 8 77.21 4.820 0.6443 
16.2 0.9575 10 95.75 5.977 0.7991 
17.3 0.9501 12 114.0 Ugly 0.9515 
18.5 0.9430 14 132.0 8.242 1.102 
19.5 0.9362 16 149.8 9.351 1.250 
20.6 0.9295 18 167.3 10.44 1.396 
2k 7 0.9229 20 184.6 11.52 1.540 
22.8 0.9164 22 201.6 12.59 1.682 
23.8 0.9101 24 218.4 13.64 1.823 
24.9 0.9040 26 235.0 14.67 1.961 
25.9 0.8980 28 251.4 15.70 2.098 
21.0 0.8920 30 267 .6 16.71 2.233 



































159 
VautuES DETERMINED IN SHALED TuBEsS, aT —> C. 


4° 

Be} site HONE, hoeSaee |]? Tor Re Wea 
34.9 0.849 45 382.1 23.85 3.188 
33.3 0.832 50 416.0 25.97 3.472 
41.8 0.815 55 448 .3 27 .98 3.741 
45.9 0.796 60 477 .6 29 .82 3.985 
50.4 0.776 65 504 .4 31.49 4.209 
55.4 0.755 70 528.5 32.99 4.410 
61.0 0.733 75 549.8 34.32 4.588 
66.9 0.711 80 568.8 35.51 4.747 
73.5 0.688 85 584.8 06.51 4.880 
80.5 0.665 90 598.5 37.36 4.995 
88.1 0.642 95 609 .9 38 .07 5.090 
96.5 0.618 100 





618.0 38.58 5.157 








AMMONIUM HYDROXIDE 
Speciric Gravity or Aqueous SotuTions AT 15°C. 




















Specific Per cent | Total NH; Specifie Per cent Total NH; 
gravity NH: g. per liter gravity NH3 g. per liter 
1.000 0.00 0.0 | 0.940 | 15.63 146.9 
0.998 0.45 4.5 02938 | | V16F22 | | = 152"4 
0.996 0.91 9.1 0.9386. ; 16.82 | 157.4 
0.994 es 7 13.6 0.934 17.42 162.7 
0.992 1.84 18.2 0.932 18.03 168.1 
0.990 Zool 22.9 0.930 18.64 } 173.4 
0.988 2.80 27.7 0. 928 19.25 1728.6 
0.986 3.30 3240 Q. 926 19.87 184.2 
0.984 3.80 37.4 0. 924 20.49 189.3 
0.982 4.30 42.2 0.922 212 194.7 
0.980 4.80 47.0 0. 920 21.75 200.1 
0.978 5.30 51.8 0.918 22.39 205.6 
0.976 5.80 56.6 0.916 23.03 210.9 
0.974 6.30 61.4 0.914 23.68 216.3 
0.972 6.80 66.1 0.912 24.33 221.9 
0.970 7 Ral 70.9 0.910 24.99 227.4 
0.968 7.82 (EPTE 0.908 25.65 232.9 
0.966 8.33 80.5 0.906 26.31 Ee 
0.964 8.84 85.2 0.904 26.98 243.9 
0.962 OSD 89.9 0.902 27.65 249.4 
0.960 9.91 95.1 0.900 28.33 255.0 
0.958 10.47 100.3 0.898 29.01 260.5 
0.956 11.03 105.4 0.896 29.69 266.0 
0.954 11.60 110.7 0.894 30.37 PAL bod 
0.952 AZT 115.9 0.892 31.05 277.0 
0.950 122, 121° 0 0.890 Solero 282.6 
0.948 esa 126.2 0.888 32.50 288.6 
0.946 13.88 ianle 0.886 33-25 294.6 
0.944 14.46 136.5 0.884 34.10 301.4 
Gi 0. 882 34.95 308. 3 


0.942 15.64 141. 
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AQUA AMMONIA 
Authority — W. C. Frereuson 


This table has been approved and adopted as a standard by” 
the Manufacturing Chemists’ Association of the United States... 
Specific Gravity determinations were made at 60° F., com- 


pared with water at 60° F. . F 
From the Specific Gravities, the corresponding degrees Bauiné 


were calculated by the following formula: 
140 

Sp. Gr. — eo: 
Baumé Hydrometers for use with this table must be graduated: 

by the above formula, which formula should always be printed: 

on the scale. 


Atomic weights from F. W. Clarke’s table of 1901. 





Baumé = 


OF-F1Gn 


Allowance for Temperature 


The coefficient of expansion for Ammonia Solutions varying 
with the temperature, correction must be applied according to 
the following table: 














Corrections to be added for each Corrections to be subtracted for each 
egree below 60° F. degree above 60° F 

D Oo Oo Oo oO oO J 

Hace 40° F. 50° F. 70° F. | 80° F. 90° F. | 100° F 
14 0.015 Bé.| 0.017 Bé. || 0.020 Bé.| 0.022 Bé.| 0.024 Bé.| 0.026 Bé.. 
16 0:021 = |/0.023..5 0.026. *.| 0.028 ‘-|'0.030 |** |.0,032¢¢ 
18 0.027 * | 0.029 “* O.03L5 <5 | 0.033) “| 010350 5S NiD:03 7s 
20 0.033, <=) |'0/0365= 0.037 ‘* | 0.038 ‘ | 0.040 “ | 0.042 ‘ 
22 0.039 “ | 0.042 ‘ 0.043 “ | 0.045 “ | 0.047 “ 
26 0.053 «= | 0.0870 QOS lc ciel L050) © 
Bé.” Sp. er a Bé.° Sp. gr. eras goat 
10.00 1.0000 0.00) 1) #12.95 0.9842 3.73 
10.25 0.9982 0.40 12.50 0.9825 4.16 
10.60 0.9964 0.80 1, Ue 0. 9807 4.59 
10.75 0.9947 12 13.00 0.9790 5.02 
11.00 0.9929 1.62 0 e455 0.9773 5.45 
41.25 0.9912 2.04 13.50 0.9756 5.88 
11.50 0.9894 2.46 13.75 0.9739 6.31 
lS es 0.9876 2.88 14.00 0.9722 6.74 
12.00 0.9859 3.30 14.25 0.9705 7.17 
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AQUA AMMONIA (Continued) 


~~ hv 























Be. | Sp. Gr. | Bee ep Be.° Bolen P creent 
14:50 | 0.9689 | 7.61 22.00 | 0.9211 | 21.60 
14.75 | 0.9672 | 8.05 92.25 | 0.9195 | 22.08 
15.00 | 0.9655 | 8.49 22.50 | 0.9180 | 22.56 
15.25 | 0.9639 | 8.93 22.75 0.9165 | 23.04 
15.50 | 0.9622 | 9.38 23.00 | 0.9150 | 23.52 
15.75 0.9605 | 9.83 23.25 0.9135 | 24.01 
16.00 | 0.9589 | 10.28 23.50 | 0.9121 | 24.50 
16.25 | 0.9573 | 10.73 23.75 0.9108 | 24.99 
16.50 | 0.9556 | 11.18 24.00 | 0.9091 | 25.48 
16.75 0.9540 | 11.64 24.25 0.9076 | 25.97 
17.00 | 0.9524 | 12.10 24.50. | 0.9061 | 26.46 
17.25 | 0.9508 | 12.56 94.75 0.9047 | 26.95 
17.50 | 0.9492 | 13.02 25.00 | 0.9032 | 27.44 
17.75 | 0.9475' | 13.49 25.25 | 0.9018 | 27.93 
18.00 | 0.9459 | 13.96 25.50 | 0.9003 | 28.42 
18.25 | 0.9444 | 14.43 25.75 | 0.8989 | 28.91 
18.50 | 0.9428 | 14.90 26.00 | 0.8974 | 29.40 
18.75 | 0.9412 | 15.37 26.25 | 0.8960 | 29.389 
19.00 | 0.9396 | 15.84 26.50 | 0.8946 | 30.38 
19.25 | 0.9380 | 16.32 26.75 0.8931 | 30.87 
19.50 | 0.9365 | 16.80 27.00 | 0.8917 | 31.36 
19.75 | 0.9349 | 17.28 27.25 | 0.8903 | 31.85 
20.00 | 0.9333 | 17.76 27.50 | 0.8889 | 32.34 
20.25 | 0.9318 | 18.24 97.75 | 0.8875 | 32.83 
20.50 | 0.9302 | 18.72 28.00 | 0.8861 | 33.32 
20.75 | 0.9287 | 19.20 28.25 | 0.8847] 33.81 
21.00 | 0.9272 | 19.68 28.50 | 0.8833] 34.30 
21.25 | 0.9256 | 20.16 28.75 | 0.8819 | 34.79 
21.50 | 0.9241 | 20.64 29.00 | 0.8805 | 35.28 
21.75 0.9226 | 21.12 | 








AMMONIUM CHLORIDE 
Sprciric Gravity or Aqurous AMMONIUM CHLORIDE SOLU- 


























TIONS AT za Cs 
4 — += 
Beis | sisers0| Resend ope he lbeeRe | | Pea 
0.2 1.0013 1 10.01 0.6251 | 0.0836 
0.6 1.0045 2 20.09 1.254 0.1677 
1.5 1.0107 4 40.43 2.524 0.33874 
2.4 1.0168 6 61.01 3.809 0.5091 
3.2 1.0227 8 81.82 5.108 0.6828 
4.0 1.0286 10 102.9 0.421 0.8584 
4.8 1.0344 12 124.1 7.749 1.036 
5.6 1.0401 14 145.6 9.090 1215 
6.3 1 0457 16 167.3 10.44 1.396 
ol! 1.0512 18 189.2 Test 1.579 
7.8 1.0567 20 PINES) 13.19 1.764 
8.5 1.0621 22, 23300 14.59 1.950 
9.2 1.0674 24 256.2 15.99 2.138 


‘ 


AMMONIUM NITRATE 
Specirric GRAVITY OF AQUEOUS AMMONIUM NITRATE SOLv- 























* 
TIONS AT 75 C. 
aes) Pomeer | eerasnen On bee 
Orse et 0023 1 10.02 
0.9 | 1.0064 2 20e%3 
2.1 | 1.0147 4 40.59 
3.3 | 1.02380 6 61.38 
4.4 | 1.03138 8 82.50 
5.5 | 1.0397 10 104.0 
6.7 | 1.0482 12 2585 
7.8 | 1.0567 14 147.9 
8.9 | 1.0653 16 170.4 
10.0 | 1.0740 18 193.3 
ie elROs2s 20 216.6 
122 el OOKG 22) 240 .2 
132 ee LOO 24 264.1 
1453) LOGS 26 288 .5 
15.4 | 11186 28 Sil} 7 
AG 4h |) whale 30 338.3 
We i ah Wl 35 402 .9 
lene Lye lige 40 470.2 
yy O) || iy PAO 45 540.1 
26.0 | 122258 50 612.9 
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AMMONIUM NITRATE 


Speciric Grayiry or Aqurous Ammonium Nirratn Souv- 
TIONS AT 17.5° C. (GuRLAcH) 


—_—_—_—_—_—_—_————————————————————— 























BA | Sper, | REND, | Gabe | Ube per | Ube. per 
0.6 | 1.0042 1 10.04 0.6269 0.0838 
ib 1.0085 ” 20.17 1.259 0.1683 
1.8 1.0127 3 30.38 1.897 0.2535 
2.4 1.0170 4 40.68 2.540 0.3395 
3.0 120212 5 51.06 3.188 0.4261 
Sia) IZ 0250 6 GEeos 3.841 0.5135 
4.2 1.0297 if 72.08 4.500 0.6015 
4.8 1.0340 8 S22 5.164 0.6903 
d.0 1.0382 9 93.44 5.833 0.7798 
5.9 1.0425 10 104.3 6.508 0.8700 
6.5 1.0468 il soya 7.188 0.9609 
Zot 1.0512 12 126.1 7.875 1.053 
7.6 1.0555 13 137.2 8.566 1.145 
sho 1.0599 14 148 .4 9.263 1.238 
8.8 1.0642 15 159.6 9.965 1.332 
9°3 1.0686 16 UAL LD 10.67 1.427 
9.9 1.0729 iG, 182.4 11.39 ia22 
10.4 1.0773 18 193.9 12.11 1.618 
10.9 1.0816 19 205.5 12.83 1.715 
ieee 1.0860 20 PAIL Ps 13.56 1 Sig 
12.0 1.0905 741 229 .0 14.30 1.911 
1256. 1.0950 22, 240.9 15.04 2.010 
13.1 1.0995 23 252.9 15.79 2.110 
Sad 1.1040 24 265 .0 16.54 2.211 
14.2 1.1085 25 PETE ol 17.30 2.313 
14.7 121130 26 289 .4 18.07 2.415 
GS 6% 1.1175 27 301.7 18.84 2.518 
1558 1.122 28 314.2 19.61 2.622 
16.3 1.1265 29 326.7 20.39 2.726 
16.8 1.1310 30 339.3 21.18 2 .832 
0/503 sos 31 352.1 21.98 2.938 
17.9 1.1406 32 365.0 22.79 3.046 
18.4 1.1454 33 378 .0 23 .60 3.154 
18.9 e502 34 391.1 24.41 3.264 
19.5 1.1550 35 404.3 25.24 3.3874 
20.0 1.1598 36 417.5 26.07 3.484 
2050 1.1646 37 430.9 26.90 3.596 
21.0 1.1694 38 444.4 27.74 3.708 
21.5 1.1743 39 457.9 28 .59 3.822 
22.0 1.1790 | 40 471.6 29.44 3.9386 
22.5 1.1841 | 41 485.5 30.31 4.051 
PRY At 1.1892 42 499.5 31.18 4.168 











AMMONIUM NITRATE (Continued) 
Sprciric Gravity or Aqurous AMMoNnIUM Nirrats Soiv- 
TIONS AT 17.5° C. (GmRLACH) 


——ooeoeoeoee SSO 




















me | Spar. | RBBL| Guper | Ube per | Lhe per 
23.6 1.1942 43 513.5 32.06 4 285 
24.1 1.1994 44 D270 7 32.94 4.404 
24.6 1.2045 45 542.0 33 .84 4.523 
25.1 1.2096 46 556.4 34.74 4.643 
25.6 1.2147 47 570.9 35.64 4.764 
26.1 1.2198 48 585.5 36.55 4.886 
26.6 1.2249 49 600.2 37 47 5.009 
Zia 1.2300 50 615.0 38.39 5.1382 
27.6 12353 51 630.0 39.33 5.258 
28.1 1.2407 52 645.2 40.28 5.384 
28 .6 1.2460 53 660.4 41 23 5.511 
29.1 1.2514 54 675.8 42.19 5.639 
29.6 1.2567 55 691.2 43.15 5.768 
30.1 1.2621 56 706.8 44.12 5.898 
30.6 1.2674 57 722.4 45.10 6.029 
Site 1.2728 58 738 .2 46 .09 6.161 
31.6 1.2781 59 754.1 47 .07 6.293 
32.0 1.2835 60 TRO) Al 48.08 6.427 
32.5 1.2888 61 786 .2 49 08 6.561 
33.0 1.2942 62 802.4 50.09 6.696 
33.5 1.3005 63 819.3 51.15 6.837 
34.0 1.3059 64 835.8 52.17 6.975 
Ee oer bein ae tS oh ae 


AMMONIUM SULFATE 
Spreciric Gravity or Aqurous Ammonium SuuLFratr Souv- 


TIONS AT en Cx 











Re | Bente nee — lige | ged ee 
0.6 | 1.0041 1 10.04 0.6283 | 0.08379 
1.5 | 1.0101 2 20.20 1.621 0.1686 
3.1 1.0220 4 40 88 2.552 0.3412 
4.7 | 1.0338 6 62.03 3.872 0.5176 
6.3 | 1.0456 8 83.65 5.222 0.6981 
7.9 | 1.0574 10 105.7 6.601 0.8824 
9.4 | 1.0691 12 128.3 8.009 1.071 
10.8 | 1.0808 14 151.3 9.446 1.263 
12.3 1.0924 16 174.8 10.91 1.459 
13-7 |,,1.1039 18 198.7 12.40 1.658 
15.0 | 1.1154 20 223.1 13.93 1.862 
16.3 | 1.1269 22 247.9 15.48 2.069 
17.6 | 1.1383 24 273.2 17.05 2.280 
18.9 | 1.1496 26 298 9 18.66 2.494 
20.1 1.1609 28 325.1 20.29 2.713 
Pe WN Gest 721 30 351.6 21.95 2.934 
24.2 ; 1.2000 35 420.0 26 .22 3.505 
26.9 | 1.2277 40 491.1 30.66 4.098 
2975 | 11.2552 45 564.8 35.26 4.714 
31.9 | 1.2825 50 641.3 40.03 5.351 











AMMONIUM SULFATE 


Spreciric Gravity oF Aqurous AMMONIUM SULFATE SOLv- 
TIONS AT 19° C. (ScuHIFF) 























Per cent G. per Lbs. per Lbs. per 
Bé Sp. er. (N Ha) 2SO4 liter cu. ft. gal. 
0.8 1.0057 1 10.06 0.6278 0.0839 
1.6 1.0115 i 20.23 1.263 0.1688 
25 1.0172 3 30.52 1.905 0.2547 
3.3 1.0230 4 40.92 2.555 0.3415 
4.0 1.0287 5 51.44 3.211 0.4292 
4.8 1.0345 6 62.07 3.875 0.5180 
5.6 1.0403 7 72-82 4.546 0.6077 
6.4 1.0460 8 83.68 5.224 0.6983 
ial 1.0518 9 94.66 5.909 0.7900 
7.9 1.0575 10 105.8 6.602 0.8825 
8.6 1.0632 11 117-0 7.301 0.9760 
9.4 1.0690 12 128.3 8.008 ort 
10.1 1.0747 13 139.7 8.722 1.166 
10.8 1.0805 14 151.3 9.443 1.262 
11.5 1.0862 15 162.9 10.17 1.360 
12.2 1.0920 16 AG 10.91 1.458 
12.9 1.0977 ans 186.6 11.65 1.557 
13.6 1.1035 18 198.6 12.40 1.658 
14.3 1.1092 19 210.7 13.16 1.759 
14.9 1.1149 20 223.0 13.92 1.861 
15.6 1.1207 21 235.3 14.69 1.964 
16.3 1.1265 22 247.8 15.47 2.068 
16.9 let s23) 23 260.4 16.26 2.173 
17,6 1.1381 24 Bisel 17.05 2.279 
18.2 1.1439 25 286.0 17.85 2.387 
18.9 1.1496 26 298.9 18.66 2.494 
19.5 1.1554 27 312.0 19.47 2.603 
20.1 1.1612 28 S555 1! 20.30 2.713 
20.8 1.1670 29 338.4 21.13 2.824 
Mies} 1.1724 30 Sil az 21.96 2.935 
21.9 1.1780 31 365.2 22.80 3.048 
22).5 1.1836 32 378.8 23.64 3.161 
PB} Al 1.1892 33 392.4 24.50 3.2700 
23.6 1.1948 34 406.2 25.36 3.390 
24.2 1.2004 35 420.1 26.23 3.506 
24.8 1.2060 36 434.2 27.10 3.623 
253 1.2116 37 448.3 27.99 3.741 
25.9 1.2172 38 462.5 28.87 3.860 
26.4 1.2228 39 476.9 29.77 3.980 
24.0 1.2284 40 491.4 30.67 4.101 
27.5 1.2343 41 506.1 31.59 4.223 
28.1 1.2402 42 520.9 32.52 4.347 
28.6 1.2462 43 535.9 33.45 4.472 
29.2 1.2522 44 55140) 34.40 4.598 
29.8 1.2583 45 566.2 35.380 4.725 
30.3 1.2644 46 581.6 36.31 4.854 
30.9 1.2705 47 597.1 37.28 4.983 
81.4 1.2766 48 612.8 88.25 5.114 
32.0 1.2828 49 628.6 39.24 5.246 
32555 1.2890 50 644.5 40.23 5.378 
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ARSENIC ACID 
Sprorric Gravity or Aqueous ArsEnic AcID SOLUTIONS 






































oy 
AT 5 Cs 
5 Per cent G. per Lbs. per Lbs. per 
Bé. Sp. er. H3AsOs liter cu. ft. gal. 
0.8 1.0057 ] 10.06 0.6278 0.0839 
13 1.0124 2 20.25 1.264 0.1690 
3.7 1.0260 4 41.04 2.562 0.3425 
5.6 1.0398 6 62.39 3.895 0.5206 
7.4 1.0538 8 84.30 5.263 0.7035 
9.3 1.0681 10 106.8 6.668 0.8914 
ULI 1.0826 iw 129.9 8.110 1.084 
12.9 1.0975 14 153.7 9.592 1,282 
14.7 1.1128 16 178.0 Piet 1.486 
16.5 1.1285 18 203.1 12.68 1.695 
18.3 1.1447 20 228.9 14.29 1.911 
20.2 1.1614 22 255.5 15.95 2.132 
22.0 1.1785 24 282.8 17.66 2.360. 
23.8 1.1961 26 311.0 19.41 2.595 
25.6 1.2143 28 340.0 21.23 2.837 
27.4 1.2331 30 369.9 23.09 3.087 
32.0 1.2829 35 449.0 28.03 3.747 
36.6 1.3370 40 534.8 33.39 4,463 
41.1 1.3959 45 628.2 39.21 5.242 
45.7 1.4602 50 730.1 45.58 6.093 
50.3 1.5304 55 841.7 52.55 7.024 
54.8 1.6070 60 964.2 60.19 8.046 
59.2 1.6904 65 1099 68.59 9.169 
63.6 1.7811 70 1247 77.83 10.40 . 
4 Per cent G. per Lbs. per Lbs. per 
Bé. Sp. gr. As20O5 liter cu. ft. gal. 
0.8 1.0057 0.810 8.143 0.5083 0.0680 
1.8 1.0124 1.62 16.39 1.023 0.1368 
3.7 1.0260 3.24 33,23 2.074 0.2773 
5.6 1.0398 4.86 50.51 3.153 0.4216 
7.4 1.0538 6.48 68.26 4.261 0.5696 
9.3 1.0681 8.10 86.48 5.399 0.7217 
Liat 1.0826 9.72 105.2 6.566 0.8778 
12.9 1.0975 11.3 124.4 7.766 1.038 
14.7 1.1128 13.0 144.2 8.999 1.203 
16.5 1.1285 14.6 164.5 10:27 1.373. 
18.3 1.1447 16.2 185.4 11,87 1.547 
20.2 1.1614 17.8 206.9 12.91 1.726 
22.0 1.1785 19.4 229.0 14.30 1.911 
23.8 1.1961 21050 251.8 15.72 2.101 
25.6 1.2143 PPA 275.3, 17.19 2.297 
27.4 1.2831 24.3 299.5 18.70 2.500 
32.0 1.2829 28.3 363.6 22.70 3.034 
36.6 1.3370 32.4 433.0 27.03 3.614 
41.1 1.3959 36.4 508 .6 31.75 4,244 
45.7 1.4602 40.5 591.1 36.90 4.933 
50.3 1.5304 44.5 681.5 42.54 5.687 
54.8 1.6070 48.6 780.7 48.74 6.515 
59.2 1.6904 52.6 889.6 55.54 7.424 
63.6 1.7811 56.7 1009 63.02 8.424 


BARIUM CHLORIDE 
Spreciric GRAVITY OF ee Barium CHLORIDE SOLUTIONS 












































Baggy | Sp ele! Encinas te ey) ae 
2.3 1.0159 2 20 32 1.268 0.1696 
4.8 1.0841 4 41.36 2.582 0.3452 
7.3 1.0528 6 63.17 3.948 0.5272 
9.8 1.0721 8 85.77 5.354 0.7158 
12a2 1.0921 10 109.2 6.818 ().9114 
14.7 Dees 12 133.5 8.336 1.114 
lige? 1.1342 14 158.8 9.913 1.325 
19.6 1.1564 16 185.0 TN fo¥5} 1.544 
22.0 1 1793 18 PIP) 5 1h), P45) Ler 
24.5 1.2031 20 240.6 15.02 2 008 
26.9 V2 2G 22 270.1 16.86 2.254 
29.3 | 2 shi 24 300.7 18.77 2ouG 
Sina’ p| 1.2788 126 332.6 | 20.76 | 2.776 
Per cent ol 
Ben egen Bach, +-|—- 9p ul Ube gee — | ea 
2.3 1.0159 2.345 23 .83 1.488 0.1989 
4.8 1.0341 4.692 48 52 3.029 0.4049 
ets 1.0528 7.038 74.10 4.626 0.6184 
9.8 Oni 9 384 100.6 6.281 0.8396 
12e2 12092 Le is 128.1 7.997 1.069 
14.7 1.1128 | 14.08 156.6 9.778 1.307 
UT 74 1.1342 | 16.42 186.3 11.63 1.554 
19.6 1.1564 | 18.77 Ze20 13.55 ieee! 
22.0 ih PASE |) Gaal Tu 249 .0 15.54 2.078 
24.5 1.20315) 23.46 282 .2 17.62 211305 
26.9 1.2277 | 25.81 316.8 19.78 2.644 
29.3 1.2531 | 28.15 352.8 22 .02 2.944 
31.7 1.2793 | 30.50 390.2 24 .36 3.256 
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CADMIUM NITRATE 
Sprciric Graviry or Aqurous Capmium NITRATE SOLUTIONS 


























* 
AT “5 C. 
Per cen . per i 

Bé. Sp. er. GaiNow iP Gee Beret ae 
9) 94 1.0154 2 20.31 1.268 0.1695 
4.6 1.0326 4 41.30 2.578 0.3447 
6.9 1.0502 6 63.01 3.9384 0.5259 
9.3 1.0683 8 85.46 hy Bin 0.7132 
11.6 1.0869 10 108.7 6.785 0.9070 
13.9 1.1061 12 SV 7f 8.286 1.108 
16.2 1.1261 14 ies 2 9.842 1.316 
18.6 1.1468 16 183 .5 11545 19531 
20.9 1.1682 18 210.3 16323183 1.755 
2am2 1.1904 20 238.1 14.86 1.987 
28.9 1.2488 25 mee, 19.50 2.605 
34.5 1.3124 30 393.7 24.58 3.286 
40.1 1.3822 35 483.8 30.20 4.037 
45.6 1.4590 40 583 .6 36.43 4.870 
Skil 1.5438 45 694.7 43.37 5.797 
56.4 1.6356 50 817.8 51.05 6.825 


CALCIUM CHLORIDE 
Speciric Gravity or Aqunous Caucrum Cuioripe Sonurions 























* 
AT “fo @: 
Be. | Spar | Page| Gizer | be per | Lbs, per 
rol 1.0148 2 20.30 1.267 0.1694 
4.4 1.0316 4 41.26 2.576 0.3444 
6.7 1.0486 6 62.92 3.928 0.5251 
9.0 1.0659 8 Sonn 5.323 0.7116 
11.2 1.0835 10 108.4 6.764 0.9042 
13.4 1.1015 12 1382.2 8.252 1.1038 
15.5 1.1198 14 156.8 9.787 1.308 
ied 1.13886 16 182.2 11.37 1.520 
19.8 1.1578 18 208 .4 13.01 1.739 
21.9 errs 20 230.5 14.70 1.965 
27.0 1.2284 25 307.1 19.17 2.563 
31.9 1.2816 30 384.5 24.00 3.209 
36.6 1.3373 35 468.1 29.22 3.906 
41.1 1.3957 40 558 .3 34.85 4.659 


eee 

















Per cent 

m6. | Spegn-|-CaGler | —S.er. |p Ee per. |e a 

PAM 1.0148 3.948 40.06 2.501 0.3343 

4.4 1.0316 7.896 81.46 5.085 0.6800 

6.7 1.0486 | 11.84 124.2 7.753 1.036 

9.0 1.0659 | 15.79 168.3 10.51 1.405 
11.2 108385 | 19.74: Pilon T3R385 1.785 
‘13.4 1.1015 | 23.69 260.9 16.29 Qe 7 
1hay 5G) 1.1198 | 27.64 309.5 19.32 2.582 
se 1.1386 | 31.58 359 .6 22.45 3.001 
19.8 ToS) |wo5nos 411.4 25.68 3.4383 
21.9 1.1775 | 39.48 465.9 29 .02 3.879 
27.0 1.2284 | 49.35 606 .2 37.84 5.059 
31.9 1.2816 | 59.22 759.0 47 .38 6.334 
36.6 1.3373 | 69.09 923 .9 57.68 7.710 
41.1 1.3957 | 78.96 1102.0 68.80 9.197 











| 
| 





1584 


CHROMIC ACID 
Sprciric Graviry or Aqueous Cxuromic Acrp Soiurions 


























tO pate 
AT “jo (C) 

Ber || Setemn | onl feng? Peete bls 
0.9 1.006 1 10.06 0.6280 | 0.0840 
2.0 1.014 2 20.28 1.266 0.1692 
4.2 1.030 4 41.20 2.572 0.3438 
6.2 1.045 6 62.70 3.914 0.5232 
8.2 1.060 8 84.80 5.294 0.7077 
10.2 1.076 10 107.6 6.717 0.8979 
123 1.093 12 131.2 8.188 1.095 
14.4 1.110 14 155.4 9.701 1.297 
16.3 1.127 16 180.3 11.26 1.505 
18.4 1.145 18 206.1 12.87 1.720 
20.3 1.163 20 232 .6 14.52 1.941 
22.2 1.181 22 259.8 16.22 2.168 
24.2 1.200 24 288 .0 17.98 2.403 
26.2 1.220 26 S17 12 19.80 2.647 
28.1 1.240 28 347 .2 21 767 2.897 
29.9 1.260 30 378.0 23 .60 3.154 
34.6 1.313 39 459 .6 28 .69 3.835 
39.2 1.371 40 548 .4 34.24 4.577 
44.0 1.485 45 645.8 40.31 5.389 
* 48.7 1.505 50 752.5 46.98 6.280 
53.3 1.581 55 869 .6 54.28 eZon 
5778 || (17663 60 997.8 62.29 8.327 
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CHROMIUM SULFATE 
Speciric Gravity or Aqurous Curomium SULFATE SOLUTIONS 























15 " 
AT “5 C. . 
_ 
Per Cant . per Lbs. per Lbs. per 
Be. | Sper | CrSOus| Giver | Lbs. per | Lbs, p 
ee ee eee 
1.2 1.0081 i 10.08 0.6293 | 0.0841 
20 10172 2 20.34 1.270 0.1698 
5.0 1.0258 4 41.43 2.586 0.3458 
da 1.0551 6 63.31 3.952 0.5283 
10.1 L205 8 86.01 5.369 0.7178 
PA 277 1.0958 10 109.6 6.841 0.9145 
Nye ede, i 134.1 8.369 1.119 
We 1.1392 14 159.5 9.956 1.331 
20.2 1.1618 16 185.9 11.60 1.551 
PHASE 7 Sou 18 213.3 13 .32 1.780 
25.1 1.2091 20 241.8 15.10 2.018 
2leo 1.2839 22 PHM E55 16.95 2.265 
29.9 1.2594 24 302.3 18.87 2.522 
SYD, 1.2856 26 334.3 20.87 2.789 
34.5 1.3125 28 367.5 22.94 3.067 
36.8 1.3401 30 402.0 25.10 3.355 
42.3 1.4123 35 494.3 30.86 4.125 
47.6 1.4893 40 595.7 37.19 4.971 
a 











Per cent . per Lbs. per Lbs. 

Be. | Sper. | CruSO0s| Giver | Ube. per | Lbs. per 
1 43 1.0091 1 10.09 0.6300 | 0.084 
79.0 1.0191 ?} 20.38 1.272 0.1701 
5.5 1.0395 4 41.58 2.596 0.3470 
8.3 1.0604 6 63 .62 3.972 0.5310 
11.0 1.0817 8 86.54 5..402 0.7222 
13.6 1.1034 10 110.3 6.888 0.9208 
16.2 1.1257 12 ie Ys) al 8.433 Th 47) 
18.8 1.1486 14 160.8 10.04 1.342 
21.3 1.1722 16 187.6 I SA 1.565 
23.8 1.1966 18 215.4 13.45 1.797 
26.3 1.2218 20 244.4 H5e25 2.039 
28.8 1.2479 22 274.5 17/1! 2.291 
31.3 1.2750 24 306.0 19.10 2.554 
33.7 1738032 26 338 .8 Pall. IUGS 2.828 
36.2 1.3325 28 373.1 23 .29 3.114 














CITRIC ACID 
Speciric Gravity or Crrric Acip Souutions at 15° CG. 























(GERLACH) 
Per cent 
aa eo glen a 
itrgd 1.0074 ; 0.1681 
2.1 | 1.0149 ; 0.3388 
3.2 1.0227 . 0.5121 
4.3 | 1.0309 : 0.6883 
5.5 | 1.0392 9 0.8672 
6.5 1.0470 6 1.048 
7.6 1.0549 sh 1.232 
8.6 1.0632 al 1.420 
eT 1.0718 9 1.610 
1028%| 1. at 1.803 
Thos a aI 6 1.999 
12.8 ile 3 2.198 
13.9 ds 6 2.400 
150) of} AD 3 2.606 
aN ye 0 el fee 3 2.815 
Ueyoit |) ie ef 3.026 
i heya | ea Ee BS 3.241 
a Ue rr) 3.459 
MO ib |p abe 3 3.682 
21.2 ie A 3.909 
22.3 ils 2 4.141 
PB Ab |e al, 6 4.369 
24525) |2 1s 9 4.606 
25 2 il 9 4.848 
26.2 1 2 5.092 
Patt 4. | a 0 5.341 
F433 .94 | k silk 5.592 
Ase) ik AP ake 8 5.848 
SOSZealy iL 4 6.112 
il 4s alle rab 3 6.378 
32.2 f 6 6.648 
33.1 4 6.922 
34.1 a7, 7.199 
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COPPER NITRATE 
Sprciric GRAVITY OF Aqurous Cupric Nitrate SoLurions 

















* 
AT [po C. 

ean a eh oa EE ho 
10 | 1.007 1 10.07 0.6286 | 0.0840 
Zl 1.015 2 20.30 1.267 0.1694 
4.5 1.032 4 41.28 2.500 0.3445 
6.9 1.050 6 63 .00 3.933 0.5258 
9.4 1.069 8 85 .52 5.339 0.7137 
1 ee 1.088 10 108.8 6.792 0.9080 
14.0 1.107 12 132.8 8.293 1.109 
16.2 1.126 14 157.6 9.841 1.316 
18.6 1.147 16 183.5 11.46 1.532 
20.9 1.168 18 210.2 13.12 1.754 
23 .1 1.189 20 237.8 14.85 1.984 
28.8 1.248 25 312.0 19.48 2.604 


COPPER SULFATE 
Speciric Gravity oF Aqurous Copper SULFATE SOLUTIONS 











Oo. 
AT “jo C. 

Bs. | sper. | *8ig60 | ieee? | ge ieee er 
tie 1.009 1 10.09 0.6299 | 0.0842 
Pael76 1.019 2 20.38 1.272 0.1701 
5.6 1.040 4 41.60 2.597 0.3472 
8.5 1.062 6 63.72 3.978 0.5318 
Tk} 1.084 8 86.72 5.414 0.7237 
14.0 flog 10 110.7 6.911 0.9238 
16.8 ip ie 12 135.7 8.473 133 
19.4 1.154 14 161.6 10.09 1.348 
22a 1.180 16 188.8 11.79 1.576 
24.8 1.206 18 PAE A 13.55 1.812 


COPPER SULFATE (Continued) 
Sprciric Graviry oF AquEous Copper SuLrate SoLuurions 























D0eet 
AT (Oy 
Per cent 

9 Ha 
1.3 1.009 1.564 15.78 0.9853 | 0.13817 
2.7 1.019 3.129 31.88 1.990 0.2661 
5.6 1.040 6.257 65.07 4.062 0.5431 
8.5 1.062 9.386 99 .68 6.223 0.8318 
TL 2 1.084 12.51 135 94 8.469 1.132 
14.0 1.107 15.64 173 .2 10.81 1.445 
16.8 1.131 18.77 212.3 13.25 1.772 
19.4 1.154 21.90 252.7 15.78 2.110 
22/e1 151805925203 295.3 18.44 2.465 
24.8 1.206 28.16 339 .6 21.20 2.834 





Speciric Gravity or AquEous CopreR SULFATE SOLUTIONS 
aT 18° C. (ScHirr AND GERLACH) 























Per cent : t zZ 

Bé. Sp. er. SOs Sie Tee eee 
0.9 1.0063 0.6393 6.433 0.4016] 0.0537 
1.8 1.0126 1.279 12.95 0.8082 | 0.1080 
OETA 1.0190 1.918 19.54 e220) 0.1631 
3.6 1.0254 93 Li 26 .22 1.637 0.2188 
4.5 1.0319 3.196 32.98 2.059 0.2753 
ce: 1.0884 3.836 39.83 2.486 0.3324 
6.2 1.0450 4.475 46.76 2.919 0.3902 
vod 1.0516 5.114 53.78 Soo, 0.4488 
8.0 1.0582 5.753 60.88 3.801 0.5081 
8.8 1.0649 6.393 68.08 4.250 0.5681 
9.7 1.0716 7.032 onoo 4.704 0.6289 
10.6 1.0785 Ge Oul 82.73 5.165 0.6904 
11.4 1.0854 8.311 90.20 5.631 0.7528 
11948} 1.0923 8.950 97.76 6.103 0.8158 
total 1.09938 9.589 105.4 6.581 0.8797 
13.9 1.10638 | 10.23 TG}. & 7.064 0.9443 
14.8 elites mle OnS 7 121.0 7.554 1.010 
15.6 i208 apt ieot 129.0 8.051 1.076 
16.5 fa Silane elo) 137.0 8.554 1.143 
if e8} 1.1354) 12.79 145.2 9.062 eit 
18.1 1.1427 | 13.42 loons: 9.577 1.280 
18.9 1.1501 | 14.06 161.7 10.16 1.350 
19.8 1.1585 | 14.70 170.3 10.63 1.421 





COPPER SULFATE (Continued) 


Sprciric Gravity or Aqunous Coprrrer SuLFaTE SOLUTIONS 
at 19° C. (ScuirF AND GERLACH) 




















er ¢ . a °. 
Bé sp. er. | *6hg6;" eee Aer Lh 
20 .6 1251659) |) to5384 178.9 Dalle 7 1.493 
OA 05 1.1738 15.98 187.6 il PAL 1.566 
PP) 3 1.1817 16.62 196.4 12.26 1.639 
Zoe 1.1898 IL7/ PAS 205.4 12.82 1.714 
24.0 1.1980 17.90 214.4 13.39 1.790 
24.8 1.2063 18.54 223 .6 13 .96 1.866 
25.6 1.2146 19.18 232.9 14.54 1.944 


i 


Spreciric Gravity or AquErous Copper SULFATE SOLUTIONS 
at 18° C. (ScHIFF AND GERLACH) 
Re ae Le ee ea 

















Per cent 
Bod} leprae | Canoe + |. Sizer |. Tbe. per hate 
0.9 1.0063 1 10.06 0.6282 | 0.0840 
1.8 1.0126 2 20.25 1.264 0.1690 
Pe i 1.0190 3 30.57 1.908 0.2551 
3.6 1.0254 4 41.02 2.561 0.3423 
4.5 1.0319 5 51.60 3.221 0.4306 
5.4 1.0384 6 62.30 3.889 0.5199 
6.2 1.0450 G 73.15 4.567 0.6105 
Uf sil 1.0516 8 84.13 5.252 0.7021 
8.0 1.0582 9 95.24 5.945 0.7948 
8.8 1.0649 10 106.5 6.648 0.8887 
9.7 1.0716 11 117.9 7.359 0.9837 
10.6 1.0785 12 129.4 8.079 1.080 
11.4 1.0854 13 141.1 8.809 1.178 
12.3 1.0923 14 152.9 9.546 1.276 
118) 01! 1.0993 15 164.9 10.29 1.376 
13.9 1.1063 16 WiieO 105 1.477 
14.8 1.1135 7 189.3 11.82 1.580 
15.6 1.1208 18 ZO 12.59 1.684 
16.5 1.1281 19 214.3 13.38 1.789 
17.3 1.1354 20 227.1 14.18 1.895 
18.1 1.1427 21 240.0 14.98 2.003 
18.9 1.1501 22 253.0 15 80 2.112 
19.8 1.1585 23 266.5 16.63 2.224 
20.6 1.1659 24 279.8 17.47 2.335 
21.5 1.1738 25 293 .5 18 .32 2.449 
22.3 1.1817 26 307 .2 19.18 2.564 
23:1 1.1898 27 a2 .2 20.05 2.681 
24.0 |-1.1980 238 335.4 20.94 2.799 
24.8 1.2063 29 349.8 21.84 2.919 
: 1.2146 30 F : 3. 








CUPRIC CHLORIDE 
Srrciric Gravity or Aqurous Curric CHLORIDE SOLUTIONS 























20: eae 
AT fo C. 
P : ; : 
ave Hs area ad NO Sea ll a ba 
1.0 1.007 1 10.07 0.6286 | 0.0840 
2.4 1.017 2 20.34 1.270 0.1697 
5.0 1.036 4 41.44 2.587 0.3458 
STE 1.056 6 63 .36 3.955 0.5288 
10.1 1.075 8 86 .00 5.369 0.7177 
12.7 1.096 10 109.6 6.842 0.9146 
15.2 Ia lily 12 134.0 8.368 1.119 
17.6 1.138 14 159.3 9.946 1.330 
20.0 1.160 16 185.6 11.59 1.549 
22.3 1.182 18 212.8 13.28 1.776 
24.7 1.205 20 241.0 15.04 2.011 


Sprciric Graviry or Aqueous Cuprric CHLORIDE SOLUTIONS 
av 17.5° C. (FRANZ) 




















P \ . per ; 
eo esrcere | See (E-G eeue (Lbs per | Lb pee 
1.3 1.0091 1 10.09 0.6300 | 0.0842 
2.6 1.0182 2 20.36 1.271 0.1699 
3.9 1.0273 3 30.82 1.924 0.2572 
5.1 1.0364 4 41.46 2.588 0.3460 
6.3 1.0455 5 52.28 3.263 0.4363 
7.5 1.0548 6 63 .29 3.951 0.5282 
8.7 1.0641 7 74.49 4.650 0.6216 
9.9 1.0734 8 85 .87 5.361 0.7166 

shit sa 1.0827 9 97 .44 6.083 0.8132 
12.2 1.0920 10 109 .2 6.817 0.9113 
13.8 1.1049 11 121.4 7.587 1.014 
15.3 Eres 12 134.1 8.374 1.119 
16.8 L307 13 147.0 9.176 1.227 
18.2 1.1436 14 160.1 9.995 1.336 
19.6 1.1565 15 173.5 10.83 1.448 
21.0 1.1696 16 187.1 11.68 1.562 
22.4 1.1827 17 201.1 12.55 1.678 
23.7 1.1958 18 215.2 13.44 1.796 
25.1 1.2089 19 229.7 14.34 1.917 
26.4 12223 20 244.5 15.26 2.040 
27.7 1.2362 21 259.6 16.21 2.166 
29.0 1.2501 22 275.0 Uf ey 2.295 





CUPRIC CHLORIDE (Continued) 


Spreciric Graviry or Aquzous Curric Cutoripge SoLutTions 
AT 17.5° C. (FRaANz) 






































Bet] TER | acca een | ne 
30.3 1.2640 23 290.7 18.15 2.426 
31.5 1.2779 24 306.7 19.15 2.559 
32.8 1.2918 25 323 .0 20.16 2.695 
34.0 1.3058 26 339.5 21.19 2 .833 
35.1 1.3198 27 356.3 22529 2.974 
36.3 1.33888 28 373 .4 23.8% By Jib 
37.4 1.3478 29 390.9 24.40 3.262 
38.5 1.3618 30 408.5 25 .50 3.409 
39.8 1.3784 31 427.3 26.68 3.566 
41.1 1.3950 32 446 .4 27 .87 3.120 
42.3 1.4116 33 465.8 29.08 3.887 
43 .5 1.4287 34 485.8 30 .32 4.054 
44.6 1.4447 35 505.6 Sl soe 4.220 
45.8 1.4615 36 526.1 32.85 4.391 
46.9 1.4782 37 546.9 34.14 4.564 
48.0 1.4949 38 568.1 35.46 4.741 
49.1 1.5116 39 589.5 36.80 4.920 
50.1 1.5284 40 611.4 38.17 5.102 


FERRIC CHLORIDE 
Spreciric GRAVITY OF AQUEOUS, Ferric CHLoRIpE SOLUTIONS 




















20 A 
AT 5 C. 
Per cent : 8 

Bio pl eoeeg Gy ea” A eee 
1.0 1.007 1 10.07 0.6286 | 0.0840 
2.1 1.015 2 20.30 L204 0.1694 
4.5 1.032 + 41.28 2.5070 0.3445 
6.8 1.049 6 62.94 3.929 0.5253 
Dsl 1.067 8 85.36 5.329 0.7124 
11.4 1.085 10 108.5 6.773 0.9055 
13.7 1.104 12 UBYA AS 8.270 1.106 
15.9 1.123 14 16 4 9.815 1.312 
18.0 1.142 16 182.7 11.41 17525 
20.2 1.162 18 209 .2 13 .06 1.745 
22.3 1.182 20 236.4 14.76 1.973 
27.9 1.234 25 308.5 19.26 2.574 
32.7 1.291 30 387 .3 24.18 Seow 
37.8 1.353 35 473 .6 29 .56 3.952 
42.7 1.418 40 567 .2 35.41 4.733 
47.4 1.485 45 668 .3 41.72 5 50h 
§1.5 1.551 50 USS 48.41 6.472 


FERRIC CHLORIDE 


Sprciric Graviry or Aqurous Frrric Cuioripe SoLurions: 
AT 17.5° C. (FRaNz) 





























1% F . per : 
Be. Boreel drach  torkkel Vem oe| | oe 
at 1.0073 i 10.07 0.6288 | 0.0841 
2.1 1.0146 2 20 .29 15267 0.1693 
inak 1.0219 3 30.66 1.914 0.2558 
4.1 1.0292 4 41.17 2.570 0.3436 
5.1 1.0365 5 51.83 3) BS) 0.4325 
6.1 1.0439 6 62.63 3.910 0.5227 
(oy) 1.0513 1 73.59 4.594 0.6141 
8.0 1.0587 8 84.70 eed 0.7068 
9.0 1.0661 9 95.95 5.990 0.8007 
9.9 1.0784 10 107.3 6.701 0.8958 
10.9 1.0814 11 119.0 7.426 0.9927 
11.9 1.0894 12 SORT 8.161 1.091 
12.9 1.0974 13 142.7 8.906 1.191 
13.8 1.1054 14 154.8 9.661 1.291 
14.8 1.1134 15 167.0 10.43 1.394 
1155 76 1 AlAs 16 179.4 11.20 1.497 
16.6 1.1297 9% 192.0 11.99 1.603 
17.6 1.1378 18 204.8 12.79 1.709 
18.4 1.1458 19 ANE 8 13.59 1.817 
19.4 1.1542 20 230.8 14.41 1.926 
20.5 1.1644 2 244.5 15 .26 2.041 
21.6 1.1746 22 258 .4 Ges Dalian 
22.6 1.1848 23 272.5 17.01 2.274 
23.7 1.1950 24. 286.8 17.90 2.3893 
24.7 1.2052 25 SO lie 18.81 2.514 
PAS Ere 1b PAs) 26 316.0 19.73 2.637 
26.7 1.2258 27 301.0 20.66 2.762 
HERTS 1.2865 28 346 .2 21.61 2.889 
28.7 1.2464 29 SOURO 22 .56 3.015 
29.6 1.2568 30 377 .0 23 .54 3.146 
30.6 1.2673 31 392.9 24 .53 3.279 
31.5 1.2778 32 408.9 25.53 3.412 
32.5 1.2883 33 425.1 26 .54 3.548 
33 .4 1.2988 34 441.6 VHORSY 3.685 
34.3 1.3093 35 458 .3 28.61 3.824 
Siiadl 1.3199 36 475 .2 29 .66 3.965 
36.0 13505 37 492 .3 30.73 4.108 
36.9 1.3411 38 509.6 31.81 4.253 
37.7 Ul ceil le 39 527.2 32.91 4.399 
38.6 1.3622 40 544.9 34.02 4.547 
39.5 1.3746 41 563 .6 35.18 4.703 
40.5 1.3870 42 582.5 36.37 4.861 


FERRIC CHLORIDE (Continued) 


Speciric Graviry or Aqurous Ferric CuLoripe SoLuTIONs 
AT 17.5° C. (Franz) 




















F : Lbs. per 
Bg | SPE 0) HGCEGRIE Ate Mae a za 
41.4 1.3994 43 601.7 37.56 5.022 
42.3 1.4118 44 G22 38.78 5.184 
43 .2 1.4242 45 640.9 40.01 5.348 
44.1 1.4367 46 660.9 41.26 5.515 
44.9 1.4492 47 681.1 42.52 5.684 
45.8 1.4617 48 701 .6 43 .80 5.855 
46.6 1.4742 49 722.4 45 .09 6.028 
47.5 1.4867 50 743 .4 46.41 6 .203 
48.4 1.5010 51 765.5 47 .79 6.388 
49.3 175153 52 788 .0 49.19 6.576 
50.2 1.5296 53 810.7 50.61 6.765 
51.1 1.5439 54 833 .7 52.05 6.957 
51.9 1.5582 55 857.0 53 .50 7.152 
52.8 1.5729 56 880.8 54.99 7.351 
53 .7 1.5876 57 904.9 56.49 7.552 
54.5 1.6023 58 929.3 58 .02 7.755 
55.3 1.6170 59 954 .0 59.56 7.962 
56.1 1.6317 60 979.0 61.12 8.170 

ee 


FERRIC NITRATE 
Specific Graviry or Aqurous Ferric NITRATE SoLurions 

















189 eee 
AT fo C. 
a Se ge re 
P 
Bé | Sper. | RINGS | Geet | Eee per | Lbs per 
ee || ae 
0.9 1.0065 0.6283 | 0.0840 
ee 1.0144 1.267 0.1693 
4.3 1.0304 2.573 0.3440 
6.5 1.0468 3.921 0.5242 
8.7 1.0636 5.312 0.7101 
10.9 1.0810 6.748 0.9021 
13.1 1.0989 8.232 1.101 
15.2 (2, 9.764 1.305 
7/503 1.1359 So) uray 
19.5 ik TSS 12.98 1.735 
21.6 1.1748 14.67 1.961 
26.9 1.2281 19.17 2.562 





FERRIC NITRATE 


Spreciric Gravity or Aqureous Ferric Nirrate SoLturions 
AT 17.5° C. (FRANZ) 

















Per cen . per ‘ 5 
Be. Sp.er. | ReINOos | ibe ae peers 
12 1.0080 1 10.08 0.6293 0.0841 
20 1.0160 2 20 .32 1.269 0.1696 
3.4 | 1.0240 3 30.72 1.918 0.2564 
4.5 1.0320 4 41.28 DET. 0.3445 
5.6 | 1.0398 5 51.99 3.246 0.4339 
6.5 1.0472 6 62 .83 3.922 0.5244 
7.5 | 1.0546 Uf 73 .82 4.608 0.6161 
8.5 | 1.0620 8 84.96 5.304 0.7090 
9.4 | 1.0694 9 96 .25 6.008 0.8032 
OR el 20770 10 107.7 6.723 0.8988 
11.4 | 1.0852 11 119.4 7452 0.9962 
12.4 | 1.0934 12 131.2 8.191 1.095 
13.4 1.1016 113 143 .2 8.940 1.195 
14.3 1.1098 14 155.4 9.699 1.297 
15.3 | 1.1182 15 NG Y/ sz 10.47 1.400 
16.3 | 1.1268 16 180.3 10325 1.505 
1/48) 1.1354 17 193.0 12.05 1.611 
18.3 | 1.1440 18 205.9 12.85 1.718 
19.2 1.1526 19 219.0 13 .67 1.828 
20.1 1.1612 20 DoOeee, 14.50 1.938 
PAL) |) Allyl 21 246.0 15.35 2.053 
ee TE LSE2 22 259 .9 16.22 2.169 
O83 11912 23 274.0 17.10 2.286 
2403 1.2012 24 288 .3 18.00 2.406 
25.0 1.2110 25 302.8 18.90 92 Bp Ar 
26.3 22 12) 26 317.5 19.82 2.650 
Pee By || Ih oBRles P4i/ 332.5 20.76 2.775 
28 .2 1.2416 28 347 .6 21.70 2.901 
29.2) 122518 29 363 .0 22 .66 3.029 
30.1 1.2622 30 378.7 23 .64 3.160 
Bak A 1.2730 31 394.6 24 .64 3.293 
SY 1 1.2838 32 410.8 25.65 3.428 
33.0 | 1.2946 33 AD Dd 26 .67 3.565 
83.9 | 1.3054 34 443.8 IG ik 3.704 
34.9 | 1.3164 35 460.7 28 .76 3.845 
35.8 | 1.3280 36 478.1 29.85 3.990 
36.8 | 1.3396 37 495.7 30.94 4.136 
Sot || tLe 38 51355 32.05 4.285 
38.6 | 1.3628 39 531.5 33.18 4.435 
39.5 | 1.3746 40 549.8 34.32 4.589 
40.4 | 1.3864 41 568 .4 35.49 4.744 
41.3 | 1.3982 42 587 .2 36.66 4.901 





FERRIC NITRATE (Continued) 


Speciric Graviry or Aqunous Ferric Nirraty SoLutTions 
AT 17.5° C. (FRANZ) 


——————————————————$—$—_—$— 




















. Tr . 

Bit) SoG M he Heth ete at hme 
42.2 | 1.4100 43 606 .3 37 .85 5.060 
43.0 | 1.4218 44 625.6 39.05 5.221 
43.9 | 1.4338 45 645.2 40 .28 5.384 
44.8 | 1.4465 46 665 .4 41.54 5.5538 
45.6 | 1.4592 47 685.8 42.81 5.723 
46.5 | 1.4719 48 706.5 44.11 5.896 
47.3 | 1.4846 49 727.5 45.41 6.071 
48.2 | 1.4972 50 748 .6 46 .73 6.247 
49.1 | 1.5122 51 CL .2 48.15 6.436 
50.1 | 1.5272 52 794.1 49 .58 6.627 
51.0 | 1.5422 53 817.4 51.03 6.821 
51/9. 1) 1.5572 54 840.9 52.49 7.017 
52.8 | 1.5722 55 864.7 53 .98 7.216 
53.8 | 1.5892 56 890.0 55.56 7.427 
54.7 | 1.6062 57 915.5 57.15 7.640 
55.7 | 1.6232 58 941.5 58.77 7.857 
56.6 | 1.6402 59 OG, 60.41 8.076 
57.5 | 1.6572 60 994.3 62.07 8.298 
58.5 | 1.6764 61 1023 63 .84 8.534 
59.5 | 1.6956 62 1051 65 .63 8.773 
60.4 | 1.7148 63 1080 67 .44 9.016 
61.4 | 1.7340 64 1110 69 .28 9.261 
62.3 | 1.7532 65 1140 71.14 9.510 
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FERRIC SULFATE 
Speciric Graviry or Aqurous Ferric Sutrate SoLutTiong 
































USO Pe 
AT ~Fo C. 

Sra i Sel Seas erase re as Mi 
1.0 1.007 1 10.07 0.6286 | 0.0840 
2.3 1.016 2 20.32 1.269 0.1696 
4.7 1.033 4 41.32 2.579 0.3448 
6.9 1.050 6 63.00 3.933 0.5258 
9.1 1.067 8 85.36 5.329 0.7124 
ce? 1.084 10 108.4 6.767 0.9046 
13.5 1.103 12 132.4 8.263 1.105 
15.8 1.122 14 G6 ib 9.806 ull 
17.9 1.141 16 182.6 11.40 1.524 
20.1 1.161 18 209 .0 13.05 1.744 
227.2 1.181 20 236.2 14.75 1.971 
28 .2 1.241 25 310.3 19.37 2.590 
34.1 1.307 30 392.1 24.48 3.272 
39.6 1.376 35 481.6 30.06 4.019 
44.9 1.449 40 579.6 36.18 4.837 
50.1 1.528 45 687 .6 42.92 5.738 
55.1 1.613 50 806.5 50.35 6.730 
59.9 1.708 55 936.7 58 .47 7.817 
64.4 1.798 60 1079 67.35 9.003 
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FERROUS SULFATE 
Sernciric Graviry or Aqurous Ferrous SULFATE SOLUTIONS 
































EP as 
AT Jo C. 
Bo| phen m pee gatte © Gi Pe Ee pe 
0.1 1.0007 0.2 2.001 0.1249 0.0167 
0.4 1.0028 0.4 4.011 0.2504 0.0335 
0.7 1.0046 0.6 6.028 0.3763 0.0503 
0.9 1.0065 0.8 8.052 0.5027 0.0672 
2 1.0085 1.0 10.09 0.6296 0.0842 
2.6 1.0180 2 20 .36 1.271 0.1699 
§.2 1.0375 4 41.50 2.591 0.3463 
7.9 1.0575 6 63 .45 3.961 0.5295 
10.6 1.0785 8 86.28 5.386 0.7200 
13.2 1.1000 10 110.0 6.867 0.9180 
15.8 1.1220 12 134.6 8.405 1.124 
18.3 1.1445 14 160.2 10.00 1.337 
20.8 1.1675 16 186.8 11.66 1.559 
23 :2 1.1905 18 214.3 13.38 1.788 
2453, §5 1.21385 20 242.7 15.15 2.025 
| Per cent - T. - 
Be | soar, | FBS) Gaze | Maps | Uap 
0.1 1.0007 0.366 3.663 0.2287 0.0306 
0.4 1.0028 0.732 7.341 0.4583 0.0613 
0.7 1.0046 1.10 11.03 0.6887 0.0921 
0.9 1.0065 1.46 14.74 0.9200 0.1230 
We 1.0085 1.83 18.46 17152 0.1540 
2.6 1.0180 3.66 37 .26 2.326 0.3110 
5.2 1.0375 7.32 75.95 4.742 0.6339 
7.9 1.0575 | 11.0 116.1 7.249 0.9691 
10.6 1.0785 | 14.6 157.9 9.858 1.318 
13.2 1.1000 | 18.3 201.3 12.57 1.680 
15.8 1.1220 | 22.0 246.4 15.38 2.056 
18.3 1.1445 | 25.6 293 .3 18.31 2.447 
20.8 1.1675 | 29.3 341.9 21.34 2.853 
23 .2 1.1905 | 32.9 392.2 24.48 3.273 
25.5 1.2185 | 36.6 444 2 27 fd 3.707 
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FORMIC ACID 
Specific Gravity or Aqurous Formic Acrp Sonutions 

















20° 
AT ro c.* 
Per cent G. per Lbs. per Lbs. per 
Bé. Sp. 2. | HCOOH liter cu. ft. eels 
Breton 0.9982 OMB): || Pars cxees | Ae IE eR. 
0.3 1.0019 1 10.02 0.6255 0.0836 
0.6 1.0044 2 20.09 1.254 0.1676 
1.0 1.0070 3 30.21 1.886 0.2521 
1.3 1.0093 4 40.37 2.520 0.3369 
1.6 1.0115 5 50.58 3.157 0.4221 
2.0 1.0141 6 60.85 3.798 0.5078 
2.4 1.0170 7 71.19 4.444 0.5941 
2:8 1.0196 8 81.57 5.092 0..6807 
3.1 1.0221 9 91.99 5.743 0.7677 
3.5 1.0246 10 102.5 6.396 0.8551 
3.8 1.0271 11 113.0 7.053 0.9429 
4.2 1.0296 12 123.6 bolts 1.031 
4.5 1.0321 13 134.2 8.376 1.120 
4.8 1.0345 14 144.8 9.041 1.209 
5.2 1.0370 15 155.6 9.711 1.298 
5.5 1.0393 16 166.3 10.38 1.388 
5.8 1.0417 17 L774 11.06 1.478 
6.1 1.0441 18 187.9 11.73 1.568 
6.4 1.0464 19 198.8 12.41 1.659 
6.8 1.0488 20 209.8 13.09 1.7506 
vioil 1.0512 21 220.8 13.78 1.842 
7.4 1.0537 22 231.8 14.47 1.935 
Wad 1.0561 23 242.9 15.16 2.027 
8.0 1.0585 24 254.0 15.86 2.120 
8.3 1.0609 25 265.2 16.56 2.213 
8.6 1.0633 26 276.5 17.26 2.307 
8.9 1.0656 27 287.7 17.96 2.401 
9.3 1.0681 28 299.1 18.67 2.496 
9.6 1.0705 29 310.4 19.38 2.591 
9.9 1.0729 30 321.9 20.09 2.686 
10.2 1.0753 31 333.3 20.81 2.782 
10.5 1.0777 32 344.9 21.53 2.878 
10.7 1.0800 33 356.4 22.25 2.974 
11.0 1.0823 34 368.0 22.97 3.071 
11.3 1.0847 35 379.6 23.70 3.168 
11.6 1.0871 36 391.4 24.43 3.266 
T.9 1.0895 37 403.1 25.17 3.364 
12.2 1.0919 38 414.9 25.90 3.463 
12.5 1.0940 39 426.7 26.64 3.561 
1207 1.0963 40 438.5 27.38 3.660 
13.1 1.0990 41 450.6 28.13 3.760 
13.4 1.1015 42 462.6 28.88 3.861 
13.6 1.1038 43 474.6 29.63 3.961 
13.9 1.1062 44 486.7 30.38 4.062 
14.2 1.1085 45 498.8 31.14 4.163 
14.5 1.1108 46 511.0 31.90 4.264 
14.7 1.1130 47 523.1 32.66 4.365 
15.0 1.1157 48 535.5 33.43 4.469 
15.4 1.1185 49 548.1 34.21 4.574 
15.6 1.1207 50 560.4 34.98 4.676 
15.8 1.1223 51 572.4 35.73 4.777 
16.0 1.1244 52 584.7 36.50 4.879 
16.3 1.1269 53 597.3 37.28 4.984 
16.6 1.1295 54 609.9 38.08 5.090 
nnn 
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FORMIC ACID (Continued) 
Spreciric Gravity or Aqurous Formic Acrip Soiurions 


























20° 
AT “jo Ce 

Per cent G. per Lbs. per Lbs. per 
Bé Sp. er HCO2H liter cu. ft. gal. 
16.9 1.1320 55 622.6 38.87 5.196 
17.2 1.1342 56 635.2 39.65 5.300 
17.4 1.1361 57 647.6 40.43 5.404 
17.6 1.1381 58 660.1 41.21 5.509 
17.8 1.1401 59 672.7 41.99 5.613 
18.1 1.1424 60 685.4 42.79 5.720 
18.3 1.1448 61 698.3 43.59 5.828 
18.6 1.1473 62 711.3 44.41 5.936 
18.8 1.1493 63 724.1 45.20 6.042 
19.1 1.1517 64 A! 46.01 6.151 
19.4 1.1543 65 750.3 46.84 6.261 
19.6 1.1565 66 763.3 47.65 6.370 
19.8 1.1584 67 776.1 48.45 6.477 
20.0 1.1604 68 789.1 49.26 6.585 
20.3 1.1628 69 802.3 50.09 6.696 
20.6 1.1655 70 815.9 50.93 6.808 
20.8 1.1677 71 829.1 51.76 6.919 
21.1 1.1702 72 842.5 52.60 7.031 
21.4 1.1728 73 856.1 53.45 (145 
21.6 1.1752 74 869.6 54.29 7.257 
21.8 1.1769 75 882.7 55.10 7.366 
22.0 1.1785 76 895.7 55.91 7.474 
22.1 1.1801 ee 908.7 56.73 7.583 
22.3 1.1818 78 921.8 57.55 7.693 
22.5 1.1837 79 935.1 58.38 7.804 
22.7 1.1860 80 948.8 59.23 7.918 
22.9 1.1876 81 962.0 60.05 8.028 
23.1 1.1896 82 975.5 60.90 8.141 
23'.3 1.1914 83 988.9 61.73 8.252 
23.5 1.1929 84 1002 62.55 8.362 
23.7 1.1953 85 1016 63.43 8.479 
23.9 1.1976 86 1030 64.30 8.595 
24.1 1.1994 87 1043 65.14 8.708 
24.3 1.2012 88 1057 65.99 8.821 
24.5 1.2028 89 1070 66.83 8.933 
24.6 1.2044 90 1084 67.67 9.046 
24.8 1.2059 91 1097 68.51 9.158 
25.0 1.2078 92 1111 69.37 9.273 
25.2 1.2099 93 1125 70.24 9.390 
25.3 1.2117 94 1139 71.10 9.505 
25.6 1.2140 95 1153 72.00 9.625 
25.7 1.2158 96 1167 72.86 9.740 
25.9 1.2170 97 1180 73.69 9.851 
26.0 1.2183 98 1194 74.53 9.964 
26.2 1, 2202 99 1208 75.41 10.08 
26.3 1.2212 100 1221 76.24 10.19 





1600 


GLYCEROL 
Sprciric Graviry or AquEous GLYCEROL (GLYCERIN) SoLu- 


TIONS AT a Ce 























Per cent G. per Lbs. per Lbs. per 
Bé. Sp. er C3Hs03 liter cu. ft. gal. 
Snes 0.9982 OVED i] i. aes |) Perea ts sae ees 
0.1 1.0006 1 10.01 0.6246 0.0835 
0.4 1.0030 2 20.06 1.252 0.1674 
0.8 1.0053 3 30.16 1.883 0.2517 
3 UP 1.0077 4 40.31 2.516 0.3364 
1.5 1.0101 5 50.51 3.153 0.4215 
1.8 1.0125 6 60.75 3.792 0.5070 
2.1 1.0149 7 71.04 4.435 0.5929 
2.5 1.0173 8 81.38 5.081 0.6792 
2.8 1.0197 9 91.77 5.729 0.7659 
3.1 1.0221 10 102.2 6.381 0.8530 
3.5 1.0246 11 112.7 7.036 0.9406 
3.8 1.0271 12 123.3 7.694 1.029 
4.1 1.0295 13 133.8 8.355 PW 
4.5 1.0320 14 144.5 9.019 1.206 
4.8 1.0345 15 155.2 9.687 1.295 
5.2 1.0370 16 165.9 10.36 1.385 
5.5 1.0395 17 176.7 11.03 1.475 
5.8 1.0420 18 187.6 HTL 1.565 
6.2 1.0445 19 198.5 12.39 1.656 
6.5 1.0470 20 209.4 13.07 1.747 
6.8 1.0495 21 220.4 13.76 1.839 
7:2 1.0520 22 231.4 14.45 1.931 
7.5 1.0545 23 242.5 15.14 2.024 
7.8 1.0571 24 253.7 15.84 2.117 
8.2 1.0597 25 264.9 16.54 2.211 
8.5 1.0622 26 276.2 17.24 2.305 
8.8 1.0648 27 287.5 17.95 2.399 
9.2 1.0674 28 298.9 18.66 2.494 
9.5 1.0700 29 310.3 19.37 2.590 
9.8 1.0727 30 321.8 20.09 2.686 
10.2 1.0753 31 333.3 20.81 2.782 
10.5 1.0780 32 345.0 21.53 2.879 
10.8 1.0806 33 356.6 22.26 2.976 
11.2 1.0833 34 368.3 22.99 3.074 
11.5 1.0860 35 380.1 23.73 3.172 
11.8 1.0887 36 391.9 24.47 3.271 
12.1 1.0914 37 403.8 25.21 3.370 
12.5 1.0941 38 415.8 25.95 3.470 
12.8 1.0968 39 427.8 26.70 3.570 
13.1 1.0995 40 439.8 27.46 3.670 
13.4 1.1022 41 451.9 28.21 3.771 
13.8 1.1049 42 464.1 28.97 3.873 
14.1 1.1075 43 476.2 29.73 3.974 
14.4 1.1102 44 488.5 30.49 4.077 
14.7 1.1128 45 500.8 31.26 4.179 
15.0 1.1155 46 513.1 32.03 4.282 
15.3 1.1182 47 525.6 32.81 4.386 
15.6 1.1209 48 538.0 33.59 4.490 
16.0 1.1236 49 550.6 34.37 4.595 
16.3 1.1263 50 563.2 35.16 4.700 
ié.é€- ; 1.1290 51 575.8 35.94 4.805 
16.9 1.1317 52 588.5 36.74 4.911 
17.2 1.1344 53 601.2 37.53 5.017 
17.5 Thai ey al 54 614.0 38.33 5.124 





= 
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GLYCEROL (Continued) 
Speciric Gravity or Aqurous Guiycrrou (GiyceRin) Sotu- 


























20° 
TIONS AT 5 C.* 
Per cent G. per Lbs. per Lbs. per 

Bé. Sp. gr. C3H sO3 liter cu. ft. gal. 

17.8 1.1398 55 626.9 39.13 5.232 
18.1 1.1425 56 639.8 39.94 5.339 
18.4 1.1452 57 652.8 40.75 5.447 
18.7 1.1479 58 665.8 41.56 5.550 
19.0 1.1506 59 678.9 42.38 5.665 
19.3 1.1533 60 692.0 43.20 5.775 
19.6 1.1560 61 705.2 44.02 5.885 
19.9 1.1587 62 718.4 44.85 5.995 
20.2 1.1614 63 (31.7 45.68 6.106 
20.5 1.1642 64 745.1 46.51 6.218 
20.8 1.1670 65 758.6 47.35 6.330 
21.0 1.1697 66 772.0 48.19 6.443 
21.3 1.1724 67 785.5 49.04 6.555 
21.6 1.1752 68 799.1 49.89 6.669 
21.9 1.1780 69 812.8 50.74 6.783 
22.2 1.1808 70 826.6 51.60 6.898 
22.5 1.1836 71 840.4 52.46 7.013 
22.8 1.1863 72 854.1 53.32 7.128 
23.1 1.1890 73 868.0 54.18 7.243 
23.3 1.1917 74 881.9 55.05 7.359 
23.6 1.1944 75 895.8 55.92 7.476 
23.9 1.1971 76 909.8 56.80 7.592 
24.2 1.1998 77 923.8 57.67 7.710 
24.4 1.2025 78 938.0 58.55 7.827 
24.7 1.2052 79 952.1 59.44 7.945 
25.0 1.2079 80 966.3 60.32 8.064 
25.2 1.2106 81 980.6 61.22 8.183 
25.5 1.2133 82 994.9 62.11 8.303 
25.8 1.2160 83 1009 63.01 8.423 
26.0 1.2187 84 1024 63.91 8.543 
26.3 1.2214 85 1038 64.81 8.664 
26.5 1.2241 86 1053 65.72 8.785 
26.8 1.2268 87 1067 66.63 8.907 
Parana | 1.2294 88 1082 67,54 9.028 
27.3 1.2320 89 ° 1096 68.45 9.150 
27.6 1.2347 90 1111 69.37 9.273 
27.8 1.2374 91 1126 70.29 9.397 
28.1 1.2401 92 1141 (ae22 9.521 
28.3 ' 1.2428 93 1156 72.15 9.645 
28.6 1.2455 94 1171 73.09 9.770 
28.8 1.2482 95 1186 74.03 9.896 
29.1 1.2508 96 1201 74.96 10.02 

29.3 1.2534 97 1216 75.90 10.15 

29.5 1.2559 98 1231 76.83 10.27 

29.8 1.2584 99 1246 Uhh 10.40 

30.0 1.2609 100 1261 78.71 10.52 
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HYDROCHLORIC ACID 
Spreciric Graviry or Aqurous Hyprocutoric Acip Sonv- 


TIONS AT “ Ce 























Bee a sears Ig se nes ac herp aie Theo pet yale ak 
0.5 1.0082 1 10.03 0.6263 | 0.0837 
12 1.0082 2 20.16 1.259 0.1683 
2.6 1.0181 4 40.72 2.542 0.3399 
3.9 1.0279 6 61.67 3.850 0.5147 
5.3 1.0376 8 83.01 5.182 0.6927 
6.6 1.0474 10 104.7 6.539 0.8741 
7.9 1.0574 12 126.9 7.921 1.059 
9:2 1.0675 14 149.5 9.330 1.247 
10.4 1.0776 16 172.4 10.76 1.489 
WL se 1.0878 18 195.8 12.22 1.634 
12.9 1.0980 20 219.6 1B), 74 1.833 
14.2 1.1083 22 243 .8 15.22 2.035 
15.4 PIAS 7 24 268.5 16.76 2.241 
16.6 1.1290 26 293 .5 18.32 2.450 
ite 1.1392 28 319.0 19.91 2.662 
18.8 1.1493 30 344.8 21.52 2.877 
19.9 1.1593 32 371.0 23.16 3.096 
21.0 1.1691 34 397.5 24.81 3.317 
22.0 1.1789 36 424.4 26.49 3.542 
23.0 1.1885 38 451.6 28.19 3.769 
24.0 1.1980 40 479 .2 29 .92 3.999 
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HYDROCHLORIC ACID 


Authority—W. C. Frrauson 


This table has been approved and adopted as a standard by 
the Manufacturing Chemists’ Association of the United States. 

Specific Gravity determinations were made at 60° F., com- 
pared with water at 60° F. 

From the Specific Gravities, the corresponding degrees Baumé 
were calculated by the following formula: 


145 


Baumé = 145 — a ea 





Baumé Hydrometers for use with this table must be graduated 
by the above formula which formula should always be printed 


on the scale. 
Atomic weights from F. W. Clarke’s table of 1901. O = 16. 


Allowance for Temperature 
10° — 15° Bé.—1/40° Bé. or .0002 Sp. Gr. for 1° F. 





























159 = 22°6Bé——1/302 Bes or 0003, “) Vays Lor: 
MEP = NS? (YS PA? 1BYS. oye) (OM OR) PP TS Ter 
Bere InSb: gr.4) (Tw.0) econ) Bece Sp.ter aT: ee 
1.00) 1.0069) 1.38 140) 10225) LiO76linlb. 22 oe 2 
2.00) 1.0140, 2.80 2 .82/ 10.50) 1.0781) 15.62 | 15.62 
3.00) 1.0211) 4.22 4.25] 10.75) 1.0801) 16.02 | 16.01 
4.00} 1.0284) 5.68 5.69] 11.00) 1.0821) 16.42 | 16.41 
SOO ROS One WAS) 1.25) 150841) 916.82 | iGest 
is sh al Oss) 7/40) W525 Ole is OS GLa 7 522 ale laeeeal 
5.50) 1.0394! 7.88 7.89) 11.75) 1.0881) 17.62 | 17.61 
5.75| 1.0413) 8.26 8.26] 12.00) 1.0902) 18.04 | 18.01 
6.00) 1.0432) 8.64 8.64] 12.25) 1.0922) 18.44 |} 18.41 
6.25] 1.0450) 9.00 9.02) 12.50) 1.0943) 18.86 | 18.82 
6.50} 1.0469) 9.38 9.40] 12.75) 1.0964; 19.28 | 19.22 
6.75) 1.0488) 9.76 9.78] 13.00} 1.0985) 19.70 | 19.63 
7.00) 1.0507) 10.14 | 10.17] 18.25) 1.1006} 20.12 | 20.04 
7.25) 1.0526) 10.52 | 10.55) 18.50) 1.1027) 20.54 | 20.45 
7.50! 1.0545] 10.90 | 10.94) 13.75) 1.1048; 20.96 | 20.86 
7.75) 1.0564! 11.28 | 11.32] 14.00) 1.1069} 21.38 | 21.27 
8.00] 1.0584! 11.68 | 11.71) 14.25) 1.1090) 21.80 | 21.68 
8.25] 1.0603] 12.06. | 12.09] 14.50) 1.1111) 22.22 | 22.09 
8.50) 1.0623) 12.46 | 12.48) 14.75) 1.1132) 22.64 | 22.50 
8.75) 1.0642) 12.84 | 12.87] 15.00) 1.1154) 23.08 | 22.92 
9.00) 1.0662) 18.24 | 13.26]. 15.25) 1.1176) 238.52 | 23.33 
9.25! 1.0681) 13.62 | 13.65) 15.50} 1.1197] 23.94 | 238.75 
9.50) 1.0701) 14.02 | 14.04) 15.75} 1.1219) 24.38 | 24.16 
9.75| 1.0721) 14.42 | 14.48] 16.0 | 1.1240} 24.80 | 24.57 
10.00) 1.0741] 14.82 | 14.83] 16.1 | 1.1248} 24.96 | 24.73 





HYDROCHLORIC ACID (Continued) 





° Per cent ° o |Per cent 
Bé. Sp. gr. Tw.° HC] | Bé- Sp. gr. Tw. HCl 











HYDROCYANIC ACID 
Sprciric Graviry or Aqurous Hyprocyanic Acrp SoLUTIONS 








20° Rar. 
AT fo C. 
ebaer le ae ee ee 
BE. Sp eal Pe eeen Gs per Re Pea Ae tad 
54.4 0.759 80 607.2 37.91 5.067 
5OEz 0.752 82 616.6 38.49 5.146 
57.9 0.745 84 625.8 39.07 1) Peed 
59.7 0.738 86 634.7 39 .62 5.297 
61.5 OR 88 643 .3 40.16 5.368 
63 .4 0.724 90 651.6 40.68 5.438 
65ne De Hier 92 659.6 41.18 5.505 
66.9 0.711 94 668 .3 41.72 5.577 
68 .9 0.704 96 675.8 42.19 5.640 
70.9 0.697 98 683.1 42 .64 5.700 
72.6 0.691 100 691.0 43 .14 5.767 




















Sprciric Graviry or AquEous Hyprocyanic Acip SOLUTIONS 




















15m 
AT “fo C. 
a ee 
Be, | \/\ Be; engl) “HON ch pees | HA ten ews Uk eae 
10.3 0.998 1 9.98 0.6230 0.0833 
10.6 0.996 2 19.92 1.244 0.1662 
11.0 | 0.993 4 39.72 2.480 0.3315 
11.4 | 0.989 6 59 .34 3.704 0.4952 
12.3 | 0.984 8 78.72 4.914 0.6569 
13.2 | 0.978 10 97 .80 6.105 0.8162 
14.2 0.971 12 116.5 7.274 0.9724 
15.2 0.964 14 135.0 8.425 1.126 
16.4 0.956 16 153.0 9.549 1.276 


a 
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HYDROFLUORIC ACID 
Sreciric Graviry or Aqueous Hyproruuoric Aci Souvution 
































Omar, 
AT 7 C. 
Bé. Sp. er. for coy Creme pe pbs: pet meee 
2.8 1.020 5 51.00 3.184 0.4256 
ORO 1.040 10 104.0 6.492 0.8679 
8.2 1.060 15 159.0 9.926 IL BVA 
10.7 1.080 20 216.0 13.48 1.803 
esgul 1.099 25 274.8 17215, 2.293 
15.4 1.119 30 Bis 15). 7 20.96 2.801 
W/o 1.139 35 398.7 24.89 3) BV 
19.9 1.159 40 463.6 28.94 3.869 
21.9 1.178 45 530.1 33.09 4.424 
24.0 1.198 50 599.0 37.39 4.999 
25.9 iL Daley 55 669.4 41.78 5.586 
27.6 1.2385 60 741.0 46.26 6.184 
28.8 1.248 65 811.2 50.64 6.770 
29.7 1.258 70 880.6 54.97 7.349 
30.0 1.261 7 907.9 56.68 TASTE 
SOnt 1.262 74 933.9 58.30 7.793 
30.1 1.262 76 959.1 59.87 8.004 
30.0 1.261 78 983.6 61.40 8.208 
29.8 1.259 80 1007 62.88 8.405 
29.5 1.255 82 1029 64.24 8.588 
28.6 1.246 84 1047 65.34 8.734 
Pall 1233 86 1060 66.20 8.849 
25.5 1 PAN} 88 1067 66.64 8.908 
21.9 1.178 90 1060 66.18 8.848 
11.9 1.089 95 1035 64.58 8.633 
0.07 1.0005 100 1001 62.46 8.349 
Spreciric Graviry oF Aqueous Hyproruuoric Acip SoLuTIoNs 
2020 Fs 
AT Jo C. 

Bat d| Jap. pas 1] a7 Eger tee Crameioen| hepa) (Ae, ne 
2.4 1.017 5 50.85 3.174 0.4244 
4.9 1.035 10 103.5 6.461 0.8637 
583 1.053 15 158.0 9.860 1.318 
9.5 1.070 20 214.0 13.36 1.786 
11.5 1.086 25 PAL & 16.95 2.266 
13.3 1.101 30 330.3 20.62 2.756 
16ea 1.116 35 390.6 24.38 3.260 
16.7 1.130 40 452.0 2822, B.A 
18.1 1.143 45 514.4 32 ei 4.292 
19.5 ih 16s) 50 SE 36.05 4.819 











HYDROFLUOSILICIC ACID 


Sprociric Graviry or Aqurous Hyproriuosinticic Acip 
SouuTions aT 17.5° C. (SToLBa) 

















Bea oe Sad f aie gen eae eet at ae 
2 6 . 5 fe 
| 
0.6 | 1.0040 0.5 5.020 0.3134 | 0.0419 
5 ey te L010) 1.0 10.08 0.6293 | 0.0841 
thei | ena, 1.5 15.18 0.9476 | 0.1267 
2.3 | 1.0161 2.0 20.32 1.269 0.1696 
ye |) AL UYADIL 2.5 25.50 1.592 0.2128 
3.4 | 1.0242 3.0 30.73 1.918 0.2564 
4.0 | 1.0283 3.5 35.99 2.247 0.3004 
4.6 | 1.0324 4.0 41.30 2.578 0.3446 
5.1 | 1.0366 4.5 46 .65 2.912 0.3893 
5.7 | 1.0407 5.0 52.04 3.248 0.4342 
6.2 | 1.0449 5.5 57.47 3.588 0.4796 
6.8 | 1.0491 6.0 62.95 3.930 0.5253 
7.3 | 1.0533 6.5 68 .46 4.274 0.5714 
CO | UACSGe 0 74.03 4.622 0.6178 
8.4 | 1.0618 7.5 79 .64 4.971 0.6646 
el) |] th Weve 8.0 85.29 5.324 0.7118 
9.5 | 1.0704 8.5 90.98 5.680 0.7593 
10.1 | 1.0747 9.0 96 .72 6.038 0.8072 
1OZOM el Oo 9.5 102.5 6.400 0.8555 
11.2 | 1.0834 10.0 108.3 6.763 0.9041 
lier || Whee} 10.5 114.2 7.130 0.9532 
12.2 | 1.0922 EO 120.1 7.500 1.003 
12.8 | 1.0966 11.5 126.1 7.873 1.052 
13.3 | 1.1011 12.0 132.1 8.249 1.103 
13.8 | 1.1055 12.5 138.2 8.627 1.153 
14.4 | 1.1100 13.0 144.3 9.008 1.204 
14.9 | 1.1145 13.5 150.5 9.393 1.256 
15.4 | 1.1190 14.0 156.7 9.780 1.307 
16.0 | 1.1236 14.5 162.9 HORA 1.360 
1GRom | eleat 238i 15.0 169.2 10.56 1.412 
Vi20= pele 327 15.5 175.6 10.96 1.465 
175 | 121373 16.0 182.0 11.36 1.519 
18.0 | 1.1419 16.5 188 .4 IML 746 1.572: 
18.5 | 1.1466 17.0 194.9 U4 rf 1.627 
19.0 | 1.1512 17.5 201.5 12.58 1.681 
19.6 | 1.1559 18.0 208.1 12.99 1.736 
20.1 | 1.1606 18.5 214.7 13.40 1.792 
20.6 | 1.1653 19.0 221.4 13 .82 1.848 
PAV AEN A UAH LORS 228 .2 14.24 1.904 
21.6 | 1.1748 20.0 235.0 14.67 1.961 
22.1 | 1.1796 20.5 241.8 15.10 2.018 
22.6 | 1.1844 21.0 248.7 15.53 2.076 
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HYDROFLUOSILICIC ACID (Continued) 


Sprciric Graviry or Aqurous Hyproriuosiiicia Acw 
Sotutions av 17.5° C. (SroLBa) 

















1 
Be. | Iran epee nat sod eee OM 
23.1 1.1892 PANS PRS 7 15.96 2.134 
23 .6 1.1941 22.0 262.7 16.40 2.192 
24.1 1.1989 22.9 269.8 16.84 oil 
24.6 1.2038 23 .0 276.9 17.28 2.3 14 
25.0 1.2087 23.5 284.0 Weds 2.370 
25.5 1.2136 24.0 291.3 18.18 2.431 
26.0 1.2186 24.5 298 .6 18.64 2.492 
26.5 12235 2.55 (0 305.9 19.09 2.553 
27.0 1.2285 25.5 313.3 19.56 2.614 
20.5 2335 26 .0 320.7 20 .02 2.676 
27.9 1.2385 26.5 328 .2 20.49 2.739 
28.4 1.2436 PEA 335.8 20.96 2.802 
28.9 1.2486 Deitl 855 348 .4 21.44 2.865 
29.3 I 253% 28 .0 351.0 21.91 2.929 
29.8 1.2588 28.5 358.8 22.40 2.994 
30.3 1.2639 29.0 366.5 22.88 3.059 
30.7 1.2691 29.5 3874.4 2onou 3.124 
31.2 |-1.2742 30.0 382.3 23 .86 3.190 
31.7 1.2794 30.5 390 .2 24 .36 3.256 
32.1 1.2846 SEO 398.2 24.86 3.025 
32.6 1.2898 SLO 406.3 25 .36 3.391 
33 .0 1.2951 32.0 414.4 25.87 3.459 
33.0 1.3003 32.5 422.6 26 .38 3.527 
34.0 1.3056 33.0 430.8 26.90 3.596 
34.4 1.3109 33.5 439.2 27 41 3.665 
34.8 1.3162 34.0 447 .5 27 .94 3.735 
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MAGNESIUM CHLORIDE 
Sprciric Gravity or Aqgurous Maanestum CHLORIDE SOLU<- 


TIONS AT Yo Ce 









































BA | 2 hose et elie a 
PAA 1.0146 2 20.29 1.267 0.1693 
4.4 1.0311 4 41 .24 2.575 0.3442 
6.6 1.0478 6 62.87 3.925 0.5247 
8.8 1.0646 8 85.17 5.317 0.7107 
10.9 1.0816 10 108 .2 6.752 0.9026 
13.1 1.0989 12 131.9 8.2382 1.100 
15.1 1.1164 14 156.3 9.757 1.304 
17.2 1.1342 16 181.5 11.33 1.514 
19.2 1.1523 18 207 .4 12.95 1.731 
211 1.1706 20 234.1 14.62 1.954 
26.0 1.2184 25 304.6 19.02 2.542 
30.7 | 1.2688 30 380.6 23 .76 3.177 
Per cent 
G. per Lbs. 5 
Bé. Sp. er. eee liter sa Lee 
2.1 1.0146 4.270 43 .32 2.705 0.3616 
4.4 1.0311 8.540 88 .06 5.497 0.7349 
6.6 1.0478 | 12.81 134.2 8.380 1.120 
8.8 1.0646 17.08 181.8 11.35 1.518 
10.9 1.0816 | 21.35 230.9 °‘| 14.42 1.927 
13.1 1.0989 | 25.62 281.6 17.58 2.350 
Let 1.1164 | 29.89 333.7 20.83 2.785 
17.2 1.1342 | 34.16 387.5 24.19 oEoe 
19.2 1.1523 | 38.438 442.8 27.65 3.696 
Fahd 1.1706 | 42.70 499.9 31.21 4.172 
26.0 1.2184 | 53.38 650.4 40.60 5.427 
30.7 1.2688 | 64.05 812.7 50.73 6.782 
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MAGNESIUM CHLORIDE 


Spreciric Gravity or Aqurous Magnesium Cuore Soivu- 
TIONS AT 14° C. (OuDEMANS) 























Fer cent 
G. per Lbs. per Lbs. per 
Bé. Sp. gr. teas liter cu. ft. gal. 
0.5 1.0033 1 10.03 0.6263 0.0837 
beh 1.0073 2 20.15 1.258 0.1681 
1.6 1.0113 3 30.34 1.894 0.2532 
2:2 1.0154 4 40.62 2.536 0.3390 
2.8 1.0194 5 50.97 3.182 0.4254 
3.2 1.0234 6 61.40 3.833 0.5124 
3.9 1.0274 if 71.92 4.490 0.6002 
4.4 1.0314 8 82.51 5.151 0.6886 
5.0 1.0355 9 93.20 5.818 0.7777 
5.5 1.0395 10 104.0 6.489 0.8675 
6.0 1.0435 11 114.8 7.166 0.9579 
6.6 1.0476 12 125.7 7.848 1.049 
real 1.0517 13 136.7 8.535 1.141 
Thee 1.0558 14 147.8 9.227 1.234 
8.2 1.0599 15 159.0 9.925 1.327 
8.7 1.0641 16 170.3 10.63 1.421 
9.3 1.0682 7 181.6 11.34 1.515 
9.8 1.0724 18 193.0 12.05 1.611 
10.3 1.0765 19 204.5 12.77 1.707 
10.8 1.0807 20 216.1 13.49 1.804 
11.4 1.0849 21 227.8 14.22 1.901 
11.9 1.0891 22 239.6 14.96 2.000 
12.4 1.0933 23 251.5 15.70 2.098 
12.9 1.0976 24 263.4 16.44 2.198 
13.4 1.1018 25 275.5 17.20 2.299 
13.9 1.1061 26 287.6 17.95 2.400 
14.4 1.1103 27 299.8 18.71 2.502 
14.9 1.1146 28 312.1 19.48 2.604 
15.4 1.1189 29 324.5 20.26 2.708 
15.9 1.1232 30 337.0 21.04 2.812 
16.4 BAe 47 63} 31 349.5 21.82 2.917 
16.9 1.1319 32 362.2 22.61 3.023 
17.4 1.1363 33 375.0 23.41 3.129 
17.9 1.1407 34 387.8 24.21 3.237 
18.4 1.1451 35 400.8 25.02 3.345 
18.9 1.1495 36 413.8 25.83 3.453 
19.4 1.1540 37 427.0 26.66 3.563 
19.8 1.1584 38 440.2 27.48 3.673 
20.3 1.1628" 39 453.5 28.31 3.784 
20.8 1.1673 40 466.9 29.15 f 3.897 
21.3 1.1718 41 480.4 29.99 4.009 
21:7 1.1763 42 494.0 30.84 4.123 
22.2 1.1809 43 507.8 31.70 4.238 
22.8 1.1855 44 521.6 32.56 4.353 
23.2 1.1901 45 535.5 33.43 4.469 
23.6 1.1948 46 549.6 34.31 4.587 
24.1 1.1995 47 563.8 35.19 4.705 
24.6 1.2042 48 578.0 36.08 4.824 
a eee 
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MAGNESIUM CHLORIDE (Continued) 


Sprcrric Gravity or Aqurous Maanestum CHLORIDE SoLv- 
TIons aT 14° C. (OUpEMANS) 


























Per cent G. per Lbs. per Lbs. per 
Bé. Sp. gr. MegCls liter cu. ft. gal. 
0.5 1.0033 0.47 4.699 0.2934 0.0392 
Ushi 1.0073 0.94 9.436 0.5891 0.0787 
1.6 1.0113 1.41 14.21 0.8871 0.1186 
2.2 1.0154 1.87 19.02 1.188 0.1588 
2.8 1.0194 2.34 23.87 1.490 0.1992 
3.3 1.0234 2.81 28.76 1.795 0.2400 
3.9 1.0274 3.28 33.68 2.103 0.2811 
4.4 1.0314 3.75 88.65 2.413 0.3225 
5.0 1.0855 4.22 43.65 2.725 0.3643 
5.5 1.0395 4.68 48.69 3.039 0.4063 
6.0 1.0435 5.15 53.76 3.356 0.4487 
6.6 1.0476 5.62 58.88 3.676 0.4914 
jek 1.0517 6.09 64.04 3.998 0.5344 
ath 1.0558 6.56 69.23 4.322 0.5777 
8.2 1.0599 7.03 74.46 4.649 0.6214 
8.7 1.0641 7.49 79.74 4.978 0.6655 
9.3 1.0682 7.96 85.05 5.310 0.7098 
9.8 1.0724 8.43 90.41 5.644 0.7545 
10.3 1.0765 8.90 95.80 5.980 0.7995 
10.8 1.0807 9.37 101.2 6.320 0.8448 
11.4 1.0849 9.84 106.7 6.661 0.8905 
11.9 1.0891 10.3 112.2 7.006 0.9365 
12.4 1.0933 10.8 117.8 7.352 0.9829 
12.9 1.0976 11.2 123.4 7.702 1.030 
13.4 1.1018 ee 24 129.0 8.054 1.077 
13.9 1.1061 12.2 134.7 8.409 1.124 
14.4 1.1103 12.6 140.4 8.765 1.172 
14.9 1.1146 13.1 146.2 9.125 1.220 
15.4 1.1189 13.6 152.0 9.487 1.268 
15.9 1.1232 14.1 157.8 9.862 1.317 
16.4 1.1275 14.5 163.7 10.22 1.366 
16.9 1.1319 15.0 169.6 10.59 1.416 
17.4 1.1363 15.5 175.6 10.96 1.466 
17.9 1.1407 15.9 181.7 11.34 1.516 
18.4 1.1451 16.4 187.7 11.72 1.567 
18.9 1.1495 16.9 193.8 12.10 1.617 
19.4 1.1540 Lad 200.0 12.48 1.669 
19.8 1.1584 17.8 206.2 12.87 1.721 
20.3 1.1628 18.3 212.4 13.26 1.773 
20.8 1.1673 18.7 218.7 13.65 1.825 
21.3 1.1718 19.2 225.0 14.05 1.878 
21.7 1.1763 19.7 231.4 14.45 1.931 
22.2 1.1809 20.1 237.8 14.85 1.985 
22.7 1.1855 20.6 244.3 15.25 2.029 
23.2 1.1901 vail sal 250.8 15.66 2.093 
23.6 1.1948 21.5 257.4 16.07 2.148 
24.1 1.1995 22.0 264.1 16.48 2.204 
24.6 1.2042 22.5 270.7 16.90 2.259 
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MAGWESIUM SULFATE 
Specific Graviry or AquEous MaGnusium SuLratp Sonvu- 
































* 
TIONS AT “75 Cc 
Per cent : i 
BE. Bea NesOgale HEAL eee bee 
2.6 1.0186 2 20.37 1.272 0.1700 
5.5 1.0392 4 41.57 2.595 0.3469 
8.2 1.0602 6 63.61 3.971 0.5309 
10.9 1.0816 8 86.53 5.402 0.7221 
13.6 1.1034 10 110.3 6.889 0.9208 
16.2 1.1256 12 15,15 8.432 1.127 
18.7 1.1484 14 160.8 10.04 1.342 
21.3 i ea brea 7K 16 187.5 11.70 1.564 
23 .3 1.1955 18 215.2 13 .43 1.796 
26.1 1.2198 20 244.0 15.23 2.036 
28.5 1.2447 22 273.8 17.09 2.285 
30.8 1.2701 24 304.8 19.03 2.544 
3a. 1.2961 26 337 .0 21.04 2.812 
Per cent ; Ties Libaticcr 
Be. | sper. [Mgnt] 4:20 | Sue | be 
| 
226 1.0186 4.095 41.71 2.604 0.3481 
5.5 1.0392 8.190 85.11 5.314 0.71038 
8.2 1.0602 12.29 130.3 8.131 1.087 
10.9 1.0816 16.38 177 .2 11.06 1.479 
13.6 1:1034 | 20.48 225.9 14.10 1.886 
16.2 1.1256 24.57 276.6 727 2.308 
18.7 1.1484 | 28.67 329 .2 20.55 2.747 
21.3 LTE oes © 383 .9 23 .96 3.203 
23.3 1.1955 | 36.86 440.6 27.51 3.677 
26.1 1.2198 | 40.95 499.5 31.18 4.169 
28.5 1.2447 | 45.05 560.7 35.00 4.679 
30.8 ib Adg (Ui 49.14 624.2 38.96 5.209 
33.1 1.2961 | 53.24 690.0 43 .08 5.758 
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NICKEL CHLORIDE 
Sprcrric Gravity or Aqueous NickEeL CHLORIDE SOLUTIONS 

















cee * 
AT [po C. 

BéS |. 8p. gtomle Miche | Utes ald eal dee | eae 
1.2 1.008 it 10.08 0.6293 | 0.0841 
2.6 1.018 2 20.36 1.271 0.1699 
5.2 1.037 4 41.48 2.589 0.38462 
7.8 12054 6 63 .42 3.959 0.5293 
10.5 1.078 8 86 . 24 5.384 0.7197 
13.1 1.099 10 109.9 6.861 0.9171 
Toe 1.121 12 184.5 8.398 1.123 
18.1 1.143 14 160.0 9.990 1.335 
20.8 i Gy 16 186.7 11.66 1.558 
23.3 1.191 18 214.4 13.38 1.789 
25.7 ih PAs 20 243.0 117 2.028 
BLA A 1.280 25 320.0 19.98 2.670 
37.8 1.353 30 405.9 25.34 3.387 


(A 
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NICKEL NITRATE 
Seeciric Gravity or Aqurous Nicxet Nirratn SoLutions 




















ir pee 
AT Fo C. 

Be. SPEMN NOAA A ice fence an | fees 
1.0 1.007 1 10.07 0.6286 | 0.0840 
FeAl 1.015 2 20.30 1.267 0.1694 
4.6 1.033 4 41.32 2.579 0.3448 
6.9 1.050 6 63 .00 3.933 0.5258 
9.4 1.069 8 85 .52 5.3839 0.7137 
7 1.088 10 108.8 6.792 0.9080 
14.0 il sty 12 132.8 8.293 1.109 
16.3 alex 14 157.8 9.850 1.317 
18.7 1.148 16 183 .7 11.47 1.533 
21.0 1.169 18 210.4 13.14 1.756 
26 1.191 20 238 .2 14.87 1.988 
28.9 1.249 25 By PAS: 19.49 2.606 
34.4 Weal 30 393 .3 24.55 3.282 
39.7 1.377 35 482 .0 30.09 4.022 


NICKEL SULFATE 
Spreciric GRAVITY OF AQuEOUS NickeL SuLFATE SOLUTIONS 














180 5s 
AT “yo Cc; 
Bee | Spc ee Shen| ieee | Pe Res | ee 
1.3 1.009 1 10.09 0.6299 | 0.0842 
2.8 1.020 2 20.40 1.274 0.1702 
5.8 1.042 4 41.68 2.602 0.3478 
8.6 1.063 a) 63.78 3.982 0.5323 
11.4 1.085 8 86.80 5.419 0.7244 
14.3 1.109 10 110.9 6.923 0.9255 
17.0 1.133 12 136.0 8.488 1.135 
19.8 1.158 14 162.1 10.12 1.353 
22.4 1.183 16 189.3 11.82 1.580 
25.1 1.209 18 217.6 13.59 1.816 
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NITRIC ACID 


Srscrric Gravity or Aqusous Nitric Acip Sonutions 
20° 





























AT “fo Ge 
Per cent G. per Lbs. per Lbs. per 
Be. Sp. gr HNOs liter cu. ft. | gal. 
0.5 1.0036 1 10.04 0.6265 0.0838 
Lo 1.0091 2 20.18 1.260 0.1684 
2.1 1.0146 3 30.44 1.900 0.2540 
2.9 1.0201 4 40.80 2.547 0.3405 
3.6 1.0256 5 51.28 3.201 0.4279 
4.4 1.0312 6 61.87 3.862 0.5163 
5.2 1.0369 ch 72.58 4.531 0.6057 
5.9 1.0427 8 83.42 5.207 0.6961 
6.7 1.0485 9 94.37 5.891 0.7875 
7.5 1.0543 10 105.4 6.582 0.8798 
8.2 1.0602 11 116.6 7.280 0.9732 
9.0 1.0661 12 127.9 7.986 1.068 
9.8 10721 13 139.4 8.701 1.163 
10.5 1.0781 14 150.9 9.422 1.260 
1b} 1.0842 15 162.6 10.15 1.357 
12.0 1.0903 16 174.4 10.89 1.456 
12.8 1.0964 17 186.4 11.64 1.555 
13.5 1.1026 18 198.5 12.39 1.656 
14.2 1.1088 19 210.7 13.15 1.758 
15.0 1.1150 20 223.0 13.92 1.861 
15.7 151213 21 235-5 14.70 1.965 
16.4 1.1276 22 248.1 15.49 2.070 
ilypaal 1.1340 23 260.8 16.28 2.177 
17.9 1.1404 24 273.7 17.09 2.284 
18.6 1.1469 25 286.7 17.90 2.393 
19.4 1.1534 26 299.9 18.72 2.503 
20.0 1.1600 27 313),2. 19.55 2.614 
20.7 1.1666 28 326.6 20.39 2.726 
21.4 1.1733 29 340.3 21.24 2.840 
D2 1.1800 30 354.0 22.10 2.954 
22.8 1.1867 31 367.9 22.97 3.070 
23.5 1.1934 32 381.9 23.84 3.187 
24.2 1.2002 33 396.1 24.73 3.305 
24.9 1.2071 34 410.4 25.62 3.425 
25.6 1.2140 35 424.9 26.53 3.546 
26.2 1.2205 36 439.4 27.48 3.667 
26.8 1.2270 37 454.0 28.34 3.789 
27.5 1, 2335 38 468.7 29.26 3.912 
28.1 1,2399 39 483.6 30.19 4.035 
28'.7 1.2463 40 498.5 31.12 4.160 
29.3 1.2527 Al 513.6 32.06 4.286 
29.8 1.2591 42 528.8 33.01 4.413 
30.4 1.2655 43 544.2 33.97 4.541 
31.0 1.2719 44 559.6 34.94 4.670 
31.6 1.2783 45 575.2 35.91 4.800 
32.1 1.2847 46 591.0 36.89 4.932 
32.7 1.2911 47 606.8 37.88 5.064 
33.2 1.2975 48 622.8 38.88 5.197 
33.8 1.3040 49 639.0 39.89 5.332 
34.3 1.3100 50 655.0 40.89 5.466 
34.8 1.3160 51 671.2 41.90 5.601 
35.3 1.3219 52 687.4 42.91 5.736 
35.8 1.3278 53 703.7 43.93 5.873 
36.3 1.3336 54 720.1 44.96 6.010 
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NITRIC ACID (Continued) 


Sprciric Graviry or Aqgurous Nirric Acip Soxutions 
20° 

















AT “Te C:% 

Per cent G. per Lbs. per Lbs. per 
Bé. Sp. gr. HNO: er cu. ft. gal. 
36.7 1.3393 55 736.6 45.98 6.147 
37.2 1.3449 56 753.1 47.02 6.285 
37.6 1.3505 57 769.8 48.06 6.424 
38.1 1.3560 58 786.5 49.10 6.563 
38.5 1.3614 59 803.2 50.14 6.703 
38.9 1.3667 60 820.0 51.19 6.843 
39.3 1.3719 61 836.9 52,24 6.984 
39.7 1.3769 62 853.7 53.29 7.124 
40.1 1.3818 63 870.5 54.34 7.265 
40.4 1.3866 64 887.4 55.40 7.406 
40.8 1.3913 65 904.3 56.46 7.547 
41.1 1.3959 66 921.3 57.51 7.688 
41.5 1.4004 67 938.3 58.57 7.830 
41.8 1.4048 68 955.3 59.63 7.972 
42.1 1.4091 69 972.3 60.70 8.114 
42.4 1.4134 70 989.4 61.76 8.257 
42.7 1.4176 71 1006 62.83 8.399 
43.0 1.4218 72 1024 63.91 8.542 
43.3 1.4258 73 1041 64.98 8.686 
43.6 1.4298 74 1058 66.05 8.830 
43.9 1.4337 75 1075 67.13 8.973 
44.1 1.4375 76 1093 68.20 9.117 
44,4 1.4413 ad 1110 69.28 9.262 
44.7 1.4450 78 1127 70.36 9.406 
44.9 1.4486 79 1144 71.44 9.550 
45.1 1.4521 80 1162 (2.52 9.694 
45.4 1.4555 81 1179 73.60 9.839 
45.6 1.4589 82 1196 74.68 9.983 
45.8 1.4622 83 1214 75.76 10.13 
46.1 1.4655 84 1231 76.85 10.27 
46.3 1.4686 85 1248 77.93 10.42 
46.5 1.4716 86 1266 79.01 10.56 
46.7 1.4745 87 1283 80.08 10.71 
46.8 1.4773 88 1300 81.16 10.85 
47.0 1.4800 89 1317 82.23 10.99 
47.2 1.4826 90 1334 83.30 11.14 
47.4 1.4850 91 1351 84.36 11.28 
47.5 1.4873 92 1368 85.42 11.42 
47.6 1.4892 93 1385 86.46 11.56 
47.8 1.4912 94 1402 87.51 11.70 
47.9 1.4932 95 1419 88.56 11.84 
48.0 1.4952 96 1435 89.61 11.98 
48.2 1.4974 97 1452 90.67 12.12 
48.4 1.5008 98 1471 91.82 12.27 
48.7 1.5056 99 1491 93.05 12.44 
49.2 1.5129 100 1513 94.45 12.63 
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NITRIC ACID 
Authority — W. C. Farauson 


This table has been approved and adopted as a Standard 
by the Manufacturing Chemists’ Association of the United 
States. 

Specific Gravity determinations were made at 60° F., com- 
pared with water at 60° F. 

From the Specific Gravities, the corresponding degrees Baumé 
were calculated by the following formula: 


145 
Sp. Gr. 


Baumé Hydrometers for use with this table must be graduated 
by the above formula, which formula should always be printed 


on the scale. 
Atomic weights from F. W. Clarke’s table of 1901. O = 16. 


Baumé = 145 — 





Allowance for Temperature 

At 10°—20° Bé.—1/30° Bé. or .00029 Sp. Gr. = 1° 
90°—302 8 Bé:—l'/ 2328 Bes or 000445 2a aL 

30°-—40° Bé.— 1/20° Bé. or .00060 ” ” =1° 
40° —48.5° Bé. — 1/17° Bé. or .00084 ” ” =1 


° 























Bé.2 | Sp. gr. Tw. too : Sp. gr. Tw.° ae ane 
10.00 | 1.0741 15.25) T1576 123-52 | 19570 
10.25 | 1.0761 15.50} 1.1197 |23.94 | 20.02 
10.50 | 1.0781 15.75] 1.1219 |24.38 | 20.36 
10.75 | 1.0801 16.00} 1.1240 |24.80 | 20.69 
11.00 | 1.0821 16.25] 1.1262 |25.24 | 21.03 
11.25 | 1.0841 16.50) 1.1284 |25.68 | 21.36 
11.50 | 1.0861 16.75| 1.13806 |26.12 | 21.70 
11.75 | 1.0881 17.00] 1.13828 |26.56 | 22.04 
12.00 | 1.0902 17225) 1, 135045|27..00 1522538 
12.25 | 1.0922 17.50) 1.1373 |27.46 | 22.74 
12.50 | 1.09438 17.75) 1.1395 |27.90 | 23.08 
12.75 | 1.0964 18.00) 1.1417 |28.34 | 23.42 
13.00 | 1.0985 18.25] 1.1440 [28.80 | 23.77 
13.25 | 1.1006 18.50] 1.1462 |29.24 | 24.11 
1S550N 121027 18.75] 1.1485 |29.70 | 24.47 
13.75 | 1.1048 19.00) 1.1508 |30.16 | 24.82 
14.00 | 1.1069 19.25] 1.1531 |80.62 | 25.18 
14.25 | 1.1090 19.50) 1.1554 |31.08 | 25.53 
14.50 | 1.1111 19.75] 1.1577 |31.54 | 25.88 
14.75 | 1.1132 20.00) 1.1600 |32.00 | 26.24 
15.00 | 1.1154 20.25) 1.1624 |32.48 | 26.6L 





NITRIC ACID (Continued) 











"2719 | 54.38 | 43.00] 42.00 
(2747 | 54.94 | 43.44l| 42.25 


RR 


























Pet tt et et et ee ee 
Ww 
(oy) 
© 
Or 
for) 
~J 
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So 
or 
oo 
Qo 
NSS 


NITRIC ACID (Continued) 











‘i } | 
Bé.° Sp. gr. Tw. Tino. | Bé.° Tw. Percent 
































3. Sp. er. NOs. 

42.50) 1.4146 | 82.92 | 68.73] 45.50) 1.4573) 91.46 | 79.03 
42.75] 1.4181 | 83.62 | 69.52) 45.75] 1.4610) 92.20 | 80.04 
43.00; 1.4216 | 84.32 | 70.33] 46.00] 1.4646; 92.92 | 81.08 
43.25] 1.4251 | 85.02 | 71.15) 46.25) 1.4684] 93.68 | 82.18 
43.50} 1.4286 | 85.72 | 71.98] 46.50] 1.4721) 94.42 | 83.33 
43.75| 1.43821 | 86.42 | 72.82) 46.75} 1.4758] 95.16 | 84.48 
44.00} 1.43856 | 87.12 | 73.67]| 47.00] 1.4796) 95.92 | 85.70 
44.25] 1.4392 | 87.84 74.53)! 47.25) 1.4834) 96.68 | 86.98 
44.50} 1.4428 | 88.56 | 75.40) 47.50] 1.4872] 97.44 | 88.32 
44.75) 1.4464 | 89.28 | 76.28] 47.75} 1.4910] 98.20 | 89.76 
45.00} 1.4500 | 90.00 | 77.17!| 48.00} 1.4948] 98.96 | 91.35 
45.25] 1.4536 | 90.72 | 78.07) 48.25] 1.4987] 99.74 | 93.18 
48. 50} 1.5026]100.52 | 95.11 

| 








a en et ad a A a 
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OXALIC ACID 


Specific Gravity oF Agurous Oxanic Acip SoLurions 
AT 17.5° C. (GmeRuAcH) 


| a 























Per cent G. per Lbs. per bs. 

Bé. Sp. gr. OTR 2 liter sa ft, ple 
0.5 1.0035 1 10.04 0.6265 0.0837 
120 1.0070 2 20.14 L250 0.1681 
lias} LPO105 3 30.32 1.892 0.2530 
2.0 1.0140 4 40.56 2.532 0.3385 
225 1.0175 5 50.88 3.176 0.4246 
3.0 1.0210 6 61.26 3.824 (0) ki 
SO) 1.0245 a CN 4.477 0.5985 
4.0 1.0280 8 82.24 5.134 0.6863 
4.4 1.0315 9 92.84 5.795 0.7747 
4.9 1.0350 10 103.5 6.461 0.8637 
5.4 1.03885 1g! 114.2 Cli 0.9533 
5.8 1.0420 12 125.0 7.806 1.048 

6.3 1.0455 13 135.9 8.485 1.134 

aay TS FS ae Ree ee ee 


ee 

















Be. | Sper. | Betset | Giver | Lbs. per | Ube per 
RE PORE LY ORR aIO ARDY fee 
0.5 1.0085 0.71 7.166 0.4474 0.0598 
1.0 1.0070 1.43 14.38 0.8979 0.1200 
U5 1.0105 2.14 21.65 ool 0.1807 
2.0 1.0140 2.86 28 .97 1.808 0.2417 
2.5 1.0175 SO 36.33 2.268 0.3032 
3.0 1.0210 4.28 43 .75 2.731 0.3651 
3.5 1.0245 5.00 §1.21 3.197 0.4274 
4.0 1.0280 Clb 58.73 3.666 0.4901 
4.4 1.0315 6.43 66.30 4.139 0.5533 
4.9 1.0350 7.14 73.91 4.614 0.6168 
5.4 1.0385 7.86 81.58 5.093 0.6808 
5.8 1.0420 8.57 89.30 5.574 0.7452 
6.3 1.0455 9.28 97 .06 6.059 0.8100 


PERCHLORIC ACID 
Speciric Gravity or Aqurous Prercuioric Acip SoLUTIONS 














be 
AT “Zo Gs 
eae a SE ek a a a 

Per cent G. per Lbs. pe Lbs. per 
Sp. gr. HC1O,4 liter cu. it. gal, 
1.005 iy 10.05 .6274 . 0839 
1.011 2 20.22 1.262 . 1687 
1.023 4 40.91 2.554 . 3414 
1.035 6 62.09 3.876 5181 
1.047 8 Sonia 5.229 .6991 
1.060 10 106.0 6.615 . 8843 
1.073 12 128.7 8.035 1.074 
1.086 14 152.0 9.490 1.269 
1.100 16 175.9 10.98 1.468 
1.114 18 200.4 12.51 1.673 
1.128 20 225.6 14.08 1.882 
1.143 22 251.4 15.69 2.098 
1.158 24 277.9 17.35 2.319 
1.174 26 305.2 19.06 2.547 
1.190 28 333 .2 20.80 2.781 
1.207 30 362.0 22.60 3.021 
1.224 32 391.6 24.45 3.268 
1.242 34 422.2 26.36 3.523 
1.260 36 453.7 28.32 3.786 
1.279 38 486.2 30.35 4.057 
1.299 40 519.6 32.44 4.336 
1.352 45 608.4 37.98 5.078 
1.410 50 705.2 44.02 5.885 
1.473 55 810.3 50.58 6.762 
1.539 60 923.3 57.64 7.705 
1.606 65 1044. 65.16 8.711 
1.674 70 TDi 73.13 9.777 














fe} 


Sprciric Graviry oF 65 To 75% SoLurTion at ca C. 


Based on values reported by G. Frederick Smith and O. E. 
Goehler, Ind. and Eng. Chem. 3, 61, 1931 





1.597 65.0 1038. 64.79 8.661 
1.603 65.5 1050. 65.56 8.764 
1.610 66.0 1063. 66.34 8.868 
1.617 66.5 1075. 67.12 8.973 
1.624 67.0 1088. 67.91 9.078 
1.630 67.5 1101. 68.70 9.184 
1.637 68.0 1113 69.50 9.290 
1.644 68.5 1126 70.30 9.397 
1.651 69.0 1139 71.10 9.504 
1.657 69.5 1152 71.94 9.613 
1.664 70.0 1165 72.72 9.722 
1.671 70.5 1178 73.54 9.831 
1.678 71.0 1191 74.36 9.940 
1.684 71.5 1204 75.18 10.05 
1.691 72.0 1218 76.01 10.16 
1.698 72.5 1231 76.84 10.27 
1.704 73.0 1244 77.68 10.38 
ib egau! 73.5 1258 78.52 10.50 
1.718 74.0 1271 79.36 10.61 
1.725 74.5 1285 80.21 10.72 
1.731 75.0 1298 81.06 10.84 





PHOSPHORIC ACID 
Spuciric Graviry or Aqurous PHospHoric Acip SoLuTIONS 


























DOE ors 
AT C. 

Bay | Soars | Hee] Give | “tbe! peri] Theor 
0.6 1.0038 1 10.04 0.6266 0.0838 
3 1.0092 2 20.18 1.260 0.1684 
2.8 1.0200 4 40.20 2.547 0.3405 
4.3 1.0309 6 61.85 3.861 0.5162 
5.8 1.0420 8 83.36 5.204 0.6957 
feo 1.0532 10 105.3 6.575 0.8789 
8.8 1.0647 12 127.8 7.976 1.066 
10.3 1.0764 14 150.7 9.408 1.258 
11.8 1.0884 16 174.1 10.87 1.453 
13.3 1.1008 18 198.1 12.37 1.654 
14.8 1.1134 20 oe 13.90 1.858 
16.3 1.1263 22 247 .8 15.47 2.068 
17.8 1.1395 24 273 .5 LOG 2.282 
19.2 1.1529 26 299.8 18.71 2.501 
20 .7 1.1665 28 326 .6 20.39 2.726 
22.2 1.1805 30 354.2 22.11 2.955 
25r Se |) (E216 35 425.6 26 .57 Bitsy 
29.4 1.254 40 501.6 Sinol 4.186 
Seas 8) ol Tags: 45 581.9 36 .32 4.856 
36.4 | 1.335 50 667 .5 41.67 5.570 
39.9 | 1.379 55 758 .5 47 .35 6.329 
43.3 1.426 60 855.6 53 .41 7.140 
AG ion | 2625 65 958.8 59.85 8.001 
50 .0 1.526 70 1068 66.68 8.914 
Sse zael bro 75 1184 73.93 9.883 
ERAT GSE: 80 1306 81.55 10.90 

59.2 1.689 85 1436 89 .62 11.98 

62.0 | 1.746 90 1571 98.10 I3Sih 

Goel lk Tees 92 1628 101.7 13.59 

64.2 | 1.794 94 1686 105.3 14.07 

65.3 | 1.819 96 1746 109.0 14.57 

GG=4— 11 ty. 98 1807 ible 15.08 

67.5 | 1.870 100 1870 116.7 15.61 
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PHOSPHORIC ACID 
Sprcirric GRAVITY OF AQurous PuHosPHoric AcID SOLUTIONS 
































20en 
AT Fs C. 

Bé. Sp. er. Ee oe Ges ape: per pee 
0.6 1.0038 0.72 7.201 0.4539 0.0607 
1.3 1.0092 1.4 14.62 0.9128 0.1220 
2:8 1.0200 2.9 29 .56 1.845 0.2466 
4.3 1.0309 4.3 44.81 2.797 0.3739 
5.8 1.0420 5.8 60.39 3.0 0.5039 
U3 1.0532 Uo? 76.29 4.763 0.6367 
8.8 1.0647 Start 92.55 5.778 0.7724 
10.3 1.0764 10.1 109 .2 6.815 0.9110 
11.8 1.0884 11.6 126.1 1.875 1.053 
13.3 1.1008 13.0 1438.5 8.960 1.198 
14.8 1.1134 14.5 161.3 10.07 1.346 
16.3 1 1263 15.9 179.5 120 1.498 
17.8 1.1395 17.4 198.1 12.37 1.653 
19.2 1.1529 18.8 OHNE AL 13 .56 ISS, 
ZORU 1.1665 20.3 236 .6 14.77 1.975 
22 .2 1.1805 21.7 256.5 16 .02 2.141 
Pies) 1e2hG 25.4 308 .3 19.25 2Eole 
29.4 1.254 29.0 363 .4 22 .68 3.032 
32.9 1.293 32.6 421.5 26.31 3.517 
36.4 1.335 36.2 483 .5 30.19 4.035 
39.9 1.379 39.8 549.4 34.30 4.585 
43 .3 1.426 43 .5 619.8 38 .69 §.172 
46.7 1.475 47.1 694.5 43 .36 5.796 
50.0 1.526 50.7 773.8 48.31 6.458 
53 .2 1.579 54.3 857 .9 53.55 7.159 
56.2 1.633 58.0 946.4 59.08 7.898 
59.2 1.689 61.6 1040 64.92 8.679 
62.0 1.746 65.2 1138 71.06 9.500 
63.1 1710 66.6 1180 73 .64 9.844 
64.2 1.794 68.1 1222 76.26 10.19 

65.3 1.819 69.5 1265 78.97 10.56 

66.4 1.844 71.0 1309 81.72 10.92 

67.5 1.870 72.4 1355 84.57 11.30 
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POTASSIUM BROMIDE 
Sprectric Gravity or Agurous Potassium BromipE SoLuTIONS 

















oe] Pee aecer de aioe oc ed eS 
0.8 | 1.0054 1 10.05 0.6276 | 0.0839 
desea ele 0127 2 20.25 1.264 0.1690 
3.9 | 1.0275 4 41.10 2.566 0.3430 
5.9 | 1.0426 6 62.56 3.905 0.5220 
8.0 | 1.0581 8 84.65 5.284 0.7064 
10.0 | 1.0740 10 107.4 6.705 0.8963 
12.0 | 1.0903 12 130.8 8.168 1.092 
14.0 | 1.1070 14 155.0 9.675 1.293 
16.0 | 1.1242 16 WO) 11.23 1.501 
18.0 | 1.1419 18 205.5 12.83 1.715 
20.0 | 1.1601 20 232 .0 14.48 1.936 
22.0 | 1.1788 22 259 .3 16.19 2.164 
24.0 | 1.1980 24 287 .5 17.95 2.399 
25.9 | 1.2178 26 316.6 18), 2 2.642 
21.9) || 152388 28 346.7 21.64 2.893 
29.9 | 1.2593 30 377.8 23 .58 3.153 
34.7 | 1.3147 35 460.1 28.73 3.840 
39.5 | 1.3746 40 549.8 34.32 4.589 





POTASSIUM CARBONATE 


Sprciric Grayiry or Aqueous Potasstum Carsponatn Souu- 
20m 























* 
TIONS AT “75 C. 
ed SP eee ih tacos ky) ues eal) onteeo Thats 
1.0 | 1.0072 1 10.07 0.6288 | 0.0841 
2.3 | 1.0163 2 20.33 1.269 0.1696 
4.8 | 1.0345 4 41.38 2.583 0.3453 
des, 4 150529 6 63.17 3.944 0.5272 
Oni WOULS 8 85.72 5.351 0.7154 
12.0 | 1.0904 10 109.0 6.807 0.9100 
14.3 | 1.1096 12 133 .2 8.312 ba hile 
16.6 | 1.1291 14 158.1 9.868 1.319 
18.8 | 1.1490 16 183.8 11.48 1.534 
21.0 | 1.1692 18 210.5 13.14 1.756 
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POTASSIUM CARBONATE. (Continued) 
Srreciric Gravity or AquEous Porasstum CarBoNATE SoLu- 























TIONS AT a C.* 

BE. SB CO ie aude Tne ne ee 
23m 1.1898 20 238 .0 14.86 1.986 
PAT) 92 1.2107 22 266 .4 16.63 Dy, DAB. 
Qies 1.2320 24 295.7 18.46 2.468 
29.3 1.2536 26 325.9 20°35 2.720 
3le3 1.2756 28 SOU 2277300) 2.981 
B08) 1.2979 30 389 .4 24.31 3.249 
38.0 1.3548 35 474.2 29 .60 3.957 
42.5 1.4141 40 565.6 35.31 4.720 
46.8 1.4759 45 664.2 41.46 5.543 
50.9 1.5404 50 Oe? 48.08 6.427 








POTASSIUM CHLORIDE 
Sreciric Gravity or Aqurous Potasstum CxHioripe Soiv- 























° 
TIONS AT Ze €.* 
4 

Bea) | Sp. exe RT aR AVINN Gee AN etpe || 
0.7 | 1.0046 1 10.05 0.6271 | 0.0838 
1.6 1.0110 2 20.22 1.262 0.1687 
3.4 1.0239 4 40.96 2.557 0.3418 
5:2 1.0369 6 62.21 3.884 0.5192 
6.9 1.0500 8 84.00 5.244 0.7010 
8.6 | 1.0633 10 106.3 6.638 0.8874 
10.3 1.0768 12 129.2 8.067 1.078 
12.0 | 1.0905 14 G2) 7 On531 1.274 
13.7 | 1.1048 16 176.7 iti, OB 1.475 
15.4 1.1185 18 201.3 12.57 1.680 
1 ofB) 1.1328 20 226.6 14.14 1.891 
18.6 1.1474 22 252.4 15.76 2.107 
20.2 1.1623 24 279.0 17.41 2.328 
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POTASSIUM CHROME ALUM 
Spreciric Graviry or Aqurous Potassium CHromm ALUM 
































De * 
SOLUTIONS AT 49 C. 
Per cent G. per Lbs. per Lbs. per 
Bé. Sp. ef. 1K5Gre(SO.)4| _ liter ou. it, gal. 
1.0 1.007 1 10.07 0.6286 0.0840 
253 1.016 2 20.32 1.269 0.1696 
4.8 1.034 4 41.36 2.582 0.3452 
ae 1.052 6 63.12 3.940 0.5267 
9.5 1.070 8 85.60 5.344 0.7143 
11.9 1.089 10 108.9 6.798 0.9088 
14.3 1.109 12 133.1 8.308 5 le ie 
16.6 1.12y 14 158.1 9.867 1.319 
18.9 1.150 16 184.0 11.49 1.536 
21.2 1.171 18 210.8 13.16 1.759 
23).5 1.193 20 238.6 14.90 1.991 
25.8 1.216 22 267.5 16.70 2.233 
28.0 1.239 24 297.4 18.56 2.482 
30.2 1.263 26 328.4 20.50 2.740 
32.5 1.289 28 360.9 22.53 3.012 
34.7 1.315 30 394.5 24.63 3.292 
40.2 1.383 35 484.1 30.22 4.040 
45.4 1.456 40 582.4 36.36 4.860 
50.4 1.533 45 689.9 43.07 5.157 
55.2 1.615 50 807.5 50.41 6.739 
Bé g hee °SO. ) G, per Lbs. per Lbs. per 
p DEX: 24100. liter cu. ft. gal. 
1.0 1.007 1.763 17.76 1.108 0.1481 
2.3 1.016 3.527 35.83 25237 0.2991 
4.8 1.034 7.053 72.93 4.553 0.6087 
Mae 1.052 10.58 111.30 6.948 0.9287 
9.5 1.070 14.11 150.9 9.423 1.260 
11.9 1.089 17.63 192.0 11.99 1.603 
14.3 1.109 21.16 234.7 14.65 1.958 
16.6 1.129 24.69 278.7 17.40 2.326 
18.9 1.150 28.21 324.4 20.25 2.708 
21.2 lea lal 31.74 Sd, 23.20 3.102 
23'.5 1.193 35.27 420.7 26.26 3.511 
25.8 1.216 38.79 471.7 29.45 3.937 
28.0 1.239 42.32 524.3 32).73 4.376 
30.2 1.263 45.85 579.0 36.15 4.832 
32.5 1.289 49.37 636.4 39.73 5.311 
34.7 1.315 52.90 695.3 43.43 5.805 
40.2 1.383 61.72 853.5 53.28 (123 
45.4 1.456 70.53 1026.9 64.11 8.570 
50.4 1.533 79.35 1216.4 75.94 10.15 
55.2 17615 88.17 1423.9 88.89 11.88 


POTASSIUM CHROMATE 
Speciric Gravity oF AQUEOUS PorassIuM Curomats Sou: 


TIONS AT A C.* 














4° 
Be | Sper | Ticsoe | ier | CEE al Dace 
1.0 | 1.0066 1 10.07 0.6284 | 0.0840 
2.1 | 1.0147 2 20.29 1.267 0.1694 
4.4 | 1.03811 4 41.24 2.575 0.3442 
6.6 | 1.0477 6 62.86 3.924 0.5246 
8.8 | 1.0647 8 85.18 5.317 0.7108 
11.0 | 1.0821 10 108 .2 6.755 0.9030 
13.2 | 1.0999 12 132.0 8.240 1.101 
Thay) |] cb ALIS 14 156.5 9.772 1.306 
17.4 | 1.1366 16 18179 11.35 1.518 
19.5 | 1.1555 18 208.0 12.98 1.736 
21.6 | 1.1748 20 235.0 14.67 1.961 
23.6 | 1.1945 22 262.8 16.41 2.193 
25.6 | 1.2147 24 291.5 18.20 2.433 
27.6 | 1.2354] . 26 321.2 20.05 2.681 
29.6 | 1.2566 28 351.8 21.96 2.936 
31.6 | 1.2784 30 383.5 23 .94 3.201 


Sprciric Gravity oF PorasstumM CHROMATE SOLUTIONS 
at 19.5° C. (ScurFr) 














Pp, : h 
me | Sen | decree | Gar | tage | tape 
| 

172 1.0080 1 10.08 0.6293 | 0.0841 
2:0 1.0161 Pe 20ka2 1.269 0.1696 
3.4 1.0243 3 30.73 1.918 0.2564 
4.6 1.0325 4 41.30 2.578 0.3447 
637 1.0408 5 52.04 3.249 0.4843 
6.8 1.0492 6 62.95 3.930 0.5254 
7.9 1.0576 7 74.03 4.622 0.6178 
9.0 1.0663 8 85.30 5.3825 0.7119 
10.1 1.0750 g 96.75 6.040 0.8074 
ti hw4 1.0837 10 108.4 6.765 0.9044 
12.3 1.0925 al 120.2 7 .B02 1.0038 
13.4 1.1014 ile 132..2 8.251 1.1038 
14.4 1.1104 13 144.4 9.011 1.205 
15.5 1.1195 14 156.7 9.784 1.308 


POTASSIUM CHROMATE (Continued) 


Sescrric Gravity or Porasstum CHromats SoLuTIoNs 
AT 19.5° C. (ScHIFF) 























Be Se | crs | der tiene ee 
16.5 | 1.1287 15 169.3 10.57 1.413 
17.6 | 1.1380 16 182.1 11.37 1.519 
18.6 | 1.1474 Ibi 195.1 12.18 1.628 
19.7 | 1.1570 18 208 .3 13.00 1.738 
20.7 | 1.1667 19 221.7 13.84 1.850 
Z1eon |) W765 20 235.3 14.69 1.964 
22.8 | 1.1864 21 249.1 15.55 2.079 
23.8 | 1.1964 22 263 .2 16.43 2.197 
24.8 | 1.2066 23 277.5 17.32 2.316 
25.8 | 1.2169 24 292.1 18.23 2.437 
26.9 | 1.2274 25 306.9 19.16 2.561 
27.9 | 1.23879 26 321.9 20.09 2.686 
28.9 | 1.2485 27 337.1 21.04 2.813 
29.8 | 1.2592 28 352.6 22.01 2.942 
30.8 | 1.2700 29 368.3 22.99 3.074 
31.8 | 1.2808 30 384.2 23 .99 3.207 
32.8 | 1.2921 31 400.6 25.01 3.343 
33.8 | 1.3035 32 417.1 26.04 3.481 
34.7 | 1.3151 33 434.0 27 .09 3.622 
35.7 | 1.3268 34 451.1 28.16 3.765 
36.7 | 1.3336 35 468 .5 29.25 3.910 
37.6 | 1.3505 36 486 .2 30.35 4.057 
38.6 | 1.3625 37 504.1 31.47 4.207 
39.5 | 1.3746 38 522.3 32.61 4.359 
40.4 | 1.3868 39 540.9 33.76 4.514 
41.4 | 1.3991 40 559 .6 34.94 4.670 


POTASSIUM DICHROMATE 
Sprciric Gravity oF AQuEOUS PorasstuM DicHROMATE 


SOLUTIONS AT e C4 














P 5 s 8. per 
Be | Sp.e. | Bergent | Giper | Lbs. per | Lbs. pe 
0.8 | 1.0052 1 10.05 0.6275 0.0839 
niles 1.0122 2 20 .24 1.264 0.1689 
Sint 1.0264 4 41.06 2.563 0.3426 
5.7 1.0408 6 62.45 3.898 0.5211 
7.6 1.0554 8 84.43 5.271 0.7046 
9.5 1.0703 10 107.0 6.682 0.8932 
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POTASSIUM HYDROXIDE 
Sprciric Gravity or Agqurous Porasstum Hyproxipp 


15° C* 





SOLUTIONS AT 


Ae 














1.2 1.0083 1 10.08 0.6295 0.0841 
2.5 1.0175 2 20.35 1.270 0.1698 
3.8 1.0267 3 30.80 1.923 0.2570 
5.0 1.0359 4 41.44 2.587 0.3458 
6.3 1.0452 § 52.26 3.262 0.4361 
ano 1.0544 6 63.26 3.949 0.5280 
8.7 1.0637 7 74.46 4.648 0.6214 
De) 1.0730 8 85.84 5.359 0.7164 
11.0 1.0824 9 97.42 6.081 0.8130 
12.2 1.0918 10 109.2 6.816 0.9111 
13.3 1.1013 11 121.1 7.563 1.011 

14.5 1.1108 12 133.3 8.321 1.112 

15.6 1.1203 13 145.6 9.092 1.215 

16.7 1.1299 14 158.2 9.875 1.320 

17.8 1.1396 15 170.9 10.67 1.427 

18.8 1.1493 16 183.9 11.48 1.535 

19..9 1.1590 17 197.0 12.30 1.644 

20.9 1.1688 18 210.4 13.13 1.756 

22.0 1.1786 19 223.9 13.98 1.869 

23.0 1.1884 20 237.7 14.84 1.983 

24.0 1.1984 21 251.7 15.71 2.100 

25.0 1.2083 22 265.8 16.59 2.218 

26.0 1.2184 23 280.2 TigaD 2.339 

27.0 1.2285 24 294.8 18.41 2.461 

27.9 1.2387 25 309.7 19.33 2.584 

28.9 1.2489 26 324.7 20.27 2.710 

29.8 1.2592 27 340.0 21.22 2.837 

30.8 1.2695 28 355.5 22.19 2.966 

31.7 1.2800 29 371.2 23.17 3.098 

32.6 1.2905 30 387.2 24.17 3.231 

33.6 1.3010 31 403.3 25.18 3.366 
34.5 1.3117 32 419.7 26.20 3.503 

35.4 1.3224 33 436.4 27.24 3.642 

36.2 1.3331 34 453.3 28.30 3.783 

37.1 1.3440 35 470.4 29.37 3.926 

38.0 1.3549 36 487.8 30.45 4.070 

38.8 1.3659 37 505.4 31.55 4.218 

39.7 1.3769 38 523.2 32.66 4,366 

40.5 1.3879 39 541.3 33.79 4.517 

41.4 1.3991 40 559.6 34.94 4.670 

42.2 1.4103 41 578.2 36.10 4.825 

43.0 1.4215 42 597.0 37.27 4.982 

43.8 1.4329 43 616.1 38.46 5.142 

44.6 1.4443 44 635.5 39.67 5.303 

45.4 1.4558 45 655.1 40.90 5.467 

46.2 1.4673 46 675.0 42.14 5.633 

47.0 1.4790 47 695.1 43.39 5.801 

47.7 1.4907 48 715.5 44.67 5.971 

48.5 1.5025 49 736.2 45.96 6.144 

49.2 1.5143 50 757.2 47.27 6.319 

50.0 1.5262 51 778.4 48.59 6.496 

50.7 1.5382 52 799.9 49.93 6.675 
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POTASSIUM IODIDE 
Sprciric Graviry or Aquzous Porasstum Iopipzr SoLutTrons 




















2a 
AT “fo C. 
Bae ret sca Gesome SC ae 
0.8 1.0055 1 | 10.06 0.6277 | 0.0839 
1.9 1.0130 2 20.26 1.265 0.1691 
4.0 1.0281 4 41.12 2.567 0.34382 
6.1 1.0487 6 62 .62 3.909 0.5226 
8.2 1.0597 8 84.78 5.292 0.7075 
10.3 1.0761 10 107.6 6.718 0.8980 
12.3 1.0930 12 131.2 8.188 1.095 
14.4 1.1104 14 155.5 9.705 1.297 
16.5 1.1284 16 180.5 I 476 1.507 
18.6 1.1469 18 206 .4 12.89 L023 
20.6 1.1660 20 233 .2 14.56 1.946 
23.7 1.1857 22 260.9 16.28 Py el 
24.8 1.2060 24 289 .4 18.07 2.415 
26.8 22:70 26 319.0 19.92 2.662 
28.9 1.2487 28 349 .6 21.83 2.918 
30.9 P2712, 30 381.4 23.81 3.183 
36.0 1.3308 35 465.8 29 .08 3.887 
41.1 1.3959 40 558.4 34.86 4.660 
46 .2 1.4672 45 660 .2 41.22 5.510 
51.2 1.5458 50 772.9 48 .25 6.450 
56.2 1.6827 jo 898 .0 56 .06 7.494 
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POTASSIUM NITRATE 
Spnciric Gravity or Aqunous Potassium Nirratr SonutTions 
o 














208 
AT 42 €. 
mest] spe 0) Fae eget |) Gi ams 9 be. pec) 2a 
0.6 1.0045 af 10.05 0.6271 0.0838 
HS 1.0108 2; ZOE 1.262 0.1687 
ano a) 1.0234 4 40.94 2.556 0.3416 
Sak 1.0363 6 62.18 3 .882 0.5189 
6.8 | 1.0494 8 83.95 5.241 0.7006 
8.6 1.0627 10 106.3 6.634 0.8868 
10.3 1.0762 12 129.1 8.062 1.078 
12.0 1.0899 14 1592.18 9.525 V2 
13.7, 1.1039 16 176.6 11.03 1.474 
15.3 a Lali 18 PD SS 12.56 1.680 
17.0 | 1.1326 20 226.5 14.14 1.890 
18.6 1.1473 22 252 24 15s 76 2.106 
20.2 eLa28 24 279.0 17.41 2.3828 














POTASSIUM SULFATE 
Spreciric Gravity or Aqueous Porasstum SuLFATE SoLuTions 





























AT - (One 
Be. | sper. | Bergen | Giper | Ube per | Lbs per 
0.9 | 1.0063 it 10.06 0.6282 0.0840 
2.1 1.0145 2 20.29 1.267 0.1693 
4.4 1.0310 4 41.24 2.574 0.3442 
6.6 1.0477 6 62.86 3.924 0.5246 
8.8 | 1.0646 8 85.17 5.317 0.7107 
11.0 1.0817 10 108.17 6.753 0.9027 
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POTASSIUM TARTRATE 
Sprciric Gravity or Aqurous PorasstuM TARTRATE Souu- 


° 















































TIONS AT “Jo Cr 
Per cent G. per Lbs. per Lbs. per 
Bé Sp. er. K2CsHsOc6 liter cu. ft. gal. 
0.7 1.0048 1 10.05 0.6273 0.0839 
1.6 1.0114 2 20.23 1.263 0.1688 
3.5 1.0248 4 40.99 2.559 0.3421 
5.4 1.0383 6 62.30 3.889 0.5199 
7.2 1.0519 8 84.15 5.253 0.7023 
8.9 1.0657 10 106.6 6.653 0.8894 
TO ns ¢ 1.0798 12 129.6 8.089 1.081 
12.5 1.0941 14 153.2 9.562 1.278 
14.2 1.1087 16 177.4 11.07 1.480 
16.0 1.12386 18 202.3 12.63 1.688 
RaW 1.1887 20 227 ot 14.22 1.901 
19.4 1.1540 22 253.9 15.85 2.119 
2120 1.1696 24 280.7 17.52 2.343 
22.72. 1.1855 26 308.2 19.24 2.572 
24.3 1, 2017 28 336.5 21.01 2.808 
26.0 1.2181 30 365.4 22.81 3.050 
30.0 1.2606 35 441.2 27.54 3.682 
33.9 1.3051 40 522.0 32.59 4.357 
SY fave 1.3516 45 608.2 37.97 5.076 
41.4 1.4001 50 700.1 43.70 5.842 
Bé 8 a C gene G. per | Lbs. per Lbs. per 
e DIRE + $H20 8 liter cu. ft gal. 
0.7 1.0048 1.040 10.45 0.6522 0.0872 
1.6 1.0114 2.080 21.03 1.313 0.1755 
3.5 1.0248 4.159 42.62 2.661 0.3557 
5.4 1.0383 6.239 64.78 4.044 0.5406 
7.2 1.0519 8.319 87.50 5.462 0.7302 
8.9 1.0657 10.40 WO7s 6.918 0.9247 
10.7 1.0798 12.48 134.7 8.411 1.124 
12.5 1.0941 14.56 159.3 9.943 1.329 
14.2 1.1087 16.64 184.5 11.52 1.539 
16.0 1.1236 18.72 210.3 13.13 1.755 
IV fos 1.1387 20.80 236.8 14.78 1.976 
19.4 1.1540 22.88 264.0 16.48 2.203 
21.0 1.1696 24.96 291.9 18.22 2.436 
22-7 1.1855 27.03 320.5 20.01 2.675 
24.3 1.2017 29.12 349.9 21.84 2.920 
26.0 1.2181 31.19 380.0 23.72 Sip eA 
30.0 1.2606 36.39 458.8 28.64 3.829 
33.9 1.3051 41.59 542.8 33.89 4.530 
37.7 1.3516 46.79 632.4 39.48 5.278 
41.4 1.4001 51.99 727.9 45.44 6.075 


1633 


SODIUM ARSENATE 
Sprciric Graviry or AQuEouUS Dr-soprum ARSENATE SOLU. 


















































TIONS AT % Ox 
4 
ie 7 . per 3 

Bal! | | spike!) Nemranon ieee tectee) baum 
2 1.0083 ul 10.08 0.6295} 0.0841 
2.5 1.0175 2 20.35 1.270 0.1698 
5.1 1.0365 4 41.46 2.588 0.3460 
W st 1.0563 6 63 .38 3.957 0.5289 
10.3 1.0768 8 86.14 5.378 0.7189 
12.9 1.0980 10 109.8 6.854 0.9163 
15.5 1.1197 12 134.4 8.388 1.121 
18.0 1.1419 14 159.9 9.980 1.334 
20.5 1.1645 16 186.3 11.63 1.555 
Bead] “BDgt. Nore sal) eo giee | a eeu am 
1.2 1.0083 2.163 21.80 1.861 0.1819 
2.5 1.0175 4.325 44.01 2.747 0.3672 
5) 1) 1.0365 8.650 89.66 5.597 0.7482 
Vani 1.0563 | 12.98 37 oL 8.556 1.144 
LORS 1.0768 | 17.30 186.3 11.63 1.555 
12.9 1.0980 | 21.63 237 .4 14.82 1.982 
15io i) AIF) Pay es 290.6 18.14 2.425 
18.0 1.1419 | 30.28 345.7 21453 2.885 
20.5 1.1645 | 34.60 402.9 25.15 3.363 
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SODIUM ARSENATE 


Senciric Gravity or Aqueous Dr-soprum ARSENATE Sonus 
TIONS aT 14° C. (Scuirr) 





































Per cent 

Bé Sp. er. pis Sra 4 Gripe 2 oe a st 
0.6 1.0042 1 10.04 0.6269 0.0838 
ies 1.0084 2 PAD. UF/ 1.259 0.1683 
1.8 1.0126 3 30.38 1.896 0.2535 
2.4 1.0168 4 40.67 2.539 0.3394 
3.0 130242 oS 51.06 3.188 0.4261 
3.6 1.0256 6 61.54 3.842 0.5135 
4.2 1.0300 i (PA) 4.501 0.6017 
4.8 1.0344 8 82.75 5.166 0.6906 
5.4 1.0389 9 93 .50 5.837 0.7803 
6.0 1.0434 10 104.3 6.514 0.8707 
6.6 1.0479 11 et5e3 7.196 0.9619 
ee ieQa25 12 126.3 7.885 1.054 
7.8 1.0571 13 1387.4 8.579 1.147 
8.4 1.0618 14 148.7 9.280 fea 
9.0 1.0665 15 160.0 9.987 12335 
9.6 t°0712 16 1A be! 10.7 1.430 
10.2 1.0759 17 182.9 11.42 1.526 
10.8 1.0807 18 194.5 12.14 oy} 
11.4 1.0855 19 206 .2 12.88 Te72h 
1220 1.0904 20 218.1 13.61 1.820 
12.6 1.0953 21 230.0 4.36 1.920 
1332 1.1002 22 242.0 15.14 2.020 
13.8 AO D2 23 254.2 15.87 PAA WAT 
14.4 1.1102 24 266 .4 16.63 2.224 
THO 1.1153 25 278.8 17x41 Perea 774 f 
1526 1.1204 26 291.3 18.19 2.431 
16.2 P2255 2a 303.9 18.97 2.536 
16.8 1.1306 28 316.6 19.76 2.642 
1768S 1.1358 29 329 .4 20.56 2.749 
9 1.1410 30 342.3 21 37 2.857 
18.5 1.1463 31 355.4 22.18 2.965 
19.1 1.1516 32 368 .5 23.01 3.075 
load 1.1569 33 381.8 23 .83 3.186 
20 .2 1231623 34 395 .2 24 .67 3.298 
20.8 1.1677 35 408 .7 ZOLOL 3.411 
214 Leis 36 422 .3 26 .36 3.524 
22.0 1.1786 oa 436.1 IY eves 3.639 
FPAAG 1.1838 38 449.1 28 .03 3.748 
Zo el. 1.1896 39 464.0 28 .96 3.872 
23.7 1.1952 40 478.1 29.85 3.990 


SODIUM ARSENATE 
Spzcrric Graviry or Aqueous Tri-sopium ARSENATE SoLv: 
































* 
TIONS AT “Jo C: 
Bs. |) Sp. en.) Rea | Serpe ae 
1.4 1.0097 i 10.10 0.6303 0.0843 
2.9 1.0207 2 20.41 1.274 0.1704 
6.0 1.0431 4 41.72 2.605 0.3482 
9.0 | 1.0659 6 63 .95 3.992 0.5337 
11.9 | 1.0892 8 87.14 5.440 0.7272 
14.7 IZ EEO 10 1S 6.948 0.9288 
Lad) 1.1373 12 136.5 8.520 1.1389 
Per cent 
a. Lbs. Lbs. 
pe | span | Needed, | Suze | Ube per | Ths. per 
1.4 1.0097 2.040 20.59 1.286 0.1719 
2.9 1.0207 4.079 41.64 2.599 0.3475 
6.0 1.0431 8.158 85.10 5.313 0.7102 
9.0 1.0659 | 12.237 130.4 8.143 1.089 
PPO S| 1LOS92N 16 Shr li. 11.09 1.483 
14.7 1.1130 | 20.396 227 .0 14.17 1.894 
1 ofS 1.13728 | 24.4752) 278.4 17.38 2.323 











Spreciric Gravity oF AquEous TRI-SoDIUM ARSENATE SOLU- 
TIONS AT 17° C. (ScHIFF) 





Bé. Sp. er. 


oRWWNHO 
WO Cr WOO 
ee ee 

So 

bt 

pa 

Or 


Per cent 
NasAsO« 
+12H20 





STOOP WHF 


G. per 
liter 


10.05 
20.21 
30.48 
40.86 
51.35 
61.95 
72.66 
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Lbs. per 
cu. ft. 


0.6276 
1.262 
1.903 
2.551 
3.206 
3.867 
4.536 


Lbs. per 
gal. 


0.0839 
0.1687 
0.2544 
0.3410 
0.4285 
0.5170 
0.6064 


SODIUM ARSENATE (Continued) 


Spreciric Graviry or Aqurous Trrsopium ARSENATE Sonvu- 
TIONS aT 17° C. (ScuiFr) 




















Per cent G. per Lbs. per Lbs. per 
pe | som | Rede | Game | ge | ts, 
6.0 | 1.0435 8 83.48 | 5.211 | 0.6967 
6.8 | 1.0491 9 94.42 | 5.894 | 0.7880 
7.5 | 1.0547 | 10 105.5 6.584 | 0.8802 
8.3 | 1.0603 | 11 116.6 7.281 | 0.9733 
9.0 | 1.0659] 12 127.9 7.985 | 1.067 
9.7 | 1.0716! 13 139.3 8.697 | 1.163 
10.4 | 1.0773 | 14 150.8 9.415 | 1.259 
11.1 | 1.0830 | 15 162.5.'| 10:t4 | 1.354 
11.8 | 1.0887 | 16 1742>"| 1olsre 4 bi lass 
12.5 | 1.0945 | 17 19621 2) 11 9 ty Seas 
13.2 | 1.1003 | 18 esti. 1 t2 36 1) tiers 
i510 1061!) 10 || Bin Z| a2 | 74 
14.6 |1.1120/ -20 | 222.4 | 13.88 | 1.856 
£5.84)| 4.14794) 21 234.8 | 14.66 | 1.959 
16.0 | 1.1238 | 22 247.2 | 15.43 | 2.063 





SODIUM BROMIDE 


Sprciric Gravity or Aquzous Soprum Bromipz Soiurione 
20° 





























* 
AT Fo C. 
Bi | 'spar. | Paget [Gian] Ube. per | | Lbs. per 
0.9 | 1.0060 a 10.06 0.6280 | 0.0840 
2.0 | 1.0139 2 20 .28 1.266 0.1692 
4.2 | 1.0298 4 41.19 PA sie 0.3438 
6.4 | 1.0462 6 62.77 3.919 0.5238 
S20—| 1.0631 8 85.05 5.309 0.7097 
10.8 | 1.0803 10 108.0 6.744 0.9015 
13.0 | 1.0981 12 131.8 8.226 1.100 
Gees el lO: 14 156.3 9.757 1.304 
17/38Y > ||P EY 16 181.6 11.34 1.516 
19.4 | 1.1546 18 207.8 12.97 1.734 
21.5 | 1.1745 20 234.9 14.66 1.960 
Zoek 22 262.9 16.41 2.194 
25.8 | 1.2163 24 291.9 18.22 2.436 
2 |) 12382 26 321.9 20.10 2.687 
30.0 | 1.2608 28 353 .0 22 .04 2.946 
32.1 | 1.2841 30 385 .2 24.05 PALES 
37.3 | 1.8462 35 471.2 29.41 3.932 
42.4 | 1.4138 40 565.5 35.30 4.719 


SODIUM CARBONATE 
Sprctric Gravity or AquErous SopiuM CARBONATE SOLUTIONS: 





























20° - 
AT “fo C. 
BS.) BpagtrleNeieor fo Mer T/— ear te  aa 
U2 1.0086 1 10.09 0.6296 0.0842 
927 1.0190 2 20.38 1 PA 0.1701 
5.6 1.0398 4 41.59 2.596 0.3471 
8.3 1.0606 6 63 .64 3.973 0.5311 
10.9 1.0816 8 86.53 5.402 0.7221 
1B 25) 1.1029 10 110.3 6.885 0.9204 
16.0 1.1244 12 134.9 8.423 1.126 
18.5 1.1463 14 160.5 10.02 1.339 
Per cent 
G. per 3 f 
Bé | Sp. gr. ae ter ea ft. | ete 
2 1.0086 PeTAD PAT PRS 1.700 0.2272 
27 1.0190 5.40 55 .02 3.435 0.4592 
5.6 1.0398 10.80 112-3 7.010 0.9370 
8.3 1.0606 16.20 azaleas 10.72 1.434 
10.9 1.0816 21.60 233 .6 14.58 1.949 
130 1.1029 27 .00 297 .7 18.59 2.485 
16.0 1.1244 382.40 364.3 22.74 3.040 
18.5 1.1463 37.80 433.3 27 .05 3.616 
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SODIUM CHLORIDE 
Sprectric Graviry or AquEous Sopium CHLORIDE SOLUTIONS 

















20. 
AT fo C. 
Be | soe. | Percent |. Sipe | bits Pia | 1s 
0.8 | 1.0053 1 10.05 0.6276 | 0.0839 
1.8 1.0125 2 20.25 1.264 0.1690 
3.8 | 1.0268 4 41.07 2.564 0.3428 
5.8 1.0413 6 62.48 3.900 0.5214 
Meee b 0559 8 84.47 SPAS 0.7049 
9.6 | 1.0707 10 IO” oi 6.684 0.8935 
1S! i) £0857 12 130.3 8.133 1.087 
13.3 | 1.1009 14 154.1 9.622 1.286 
5a 1.1162 16 178.6 WY GS 1.490 
16.9 1.1819 18 203860 IPA aT? 1.700 
18.7 | 1.1478 20 229.6 14.33 1.916 
20.4 1.1640 22 256.1 15.99 Dialog 
22).2 1.1804 24 283 .3 17.69 2.3864 
23.9 | 1.1972 26 Silt! 8) 19.43 2.598 


SODIUM CHROMATE 
Sperciric Graviry or AquEous Sopium CHromatn SOLUTIONS 























If A on 
AT “Jo C. 

ro. (Eee Weta eG AMR a) a 
Ieeal 1.0074 i 10.07 0.6289 | 0.0841 
2.3 1.0163 2 20.33 1.269 0.1696 
4.8 | 1.0344 4 41.38 2.583 0.3453 
U8 1.0529 6 63.17 3.944 0.5272 
9.7 1.0718 8 85.74 5.353 0.7156 
12.1 1.0912 10 109.1 6.812 0.9106 
14.5 | 1.1110 12 1333 683 8.323 1.113 
LGR Smee lel ole 14 158.4 9.886 | Se 
19.1 1.1518 16 184.3 11.50 1.538 
21.4 1.1728 18 Pall A 13.18 1.762 
23 .6 1.1942 20 238.8 14.91 1.993 
25.8 | 1.2160 22 267 .5 16.70 2.233 
27.9 1.2383 24 297 .2 18.55 2.480 
30.0 | 1.2611 26 327.9 20.47 2.736 


SODIUM DICHROMATE 
Spreciric Gravity or Aqurous Sopium Dicuromatse Soiv= 


























TIONS AT Cx 
13 . per Lbs. per 8. per 
Bé. Sp. er. NoiGs.0; Mee cu. it eae 
0.9 1.006 1 10.06 0.6280} 0.0840 
1.9 1.013 2 20.26 1.265 0.1691 
3.8 1.027 4 41.08 2.565 0.3428 
eth 1.041 6 62 .46 3.899 OPSZE2 
ot 1.056 8 84.48 5.274 0.7050 
9.5 1.070 10 107.0 6.680 0.8929 
ab 4 1.084 12 130.1 87121 1.086 
12.9 1.098 14 D3 OC 9.596 1.283 
14.6 1 dap, 16 177.9 Le. 1.485 
16.2 1.126 18 202 na 12.65 1.691 
17.8 1.140 20 228 .0 14.23 1.903 
19.2 12153 22 253.0 15.84 Pires aL? 
20.6 1.166 24 279.8 17.47 2.835 
22.0 1.179 26 306.5 19.14 2.558 
23.5 1.193 28 334.0 20.85 2.788 
24.9 1.207 30 362.1 22 .60 3.022 
28 .4 1.244 35 435 .4 27.18 3.634 
31.6 1.279 40 511.6 31.94 4.269 
34.5 IL al 45 590.4 36.86 4.927 
37.0 1.342 50 671.0 41.89 5.600 
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SODIUM HYDROXIDE 
Sprciric Gravity or Aqunous Sopium HyproxipE SOLUTIONS 




















20°" 
AT “Yo C. 
2 a re 
e n 4 : Lbs. 
Be | Spex. | Hengat | Giger | the per | ts. p 
ig 
1.4 1.0095 if 10.10 0.6302 | 0.0842 
2.9 1.0207 2 20.41 1.274 0.1704 
4.5 1.0318 3 30.95 1.932 0.2583 
6.0 1.0428 4 41.71 2.604 0.3481 
7.4 1.0538 5 52.69 3.289 0.43897 
8.8 1.0648 6 63.89 3.988 0.5332 
10.2 1.0758 7 5 ail 4.701 0.6284 
11.6 1.0869 8 86.95 5.428 0.7256 
12.9 1.0979 9 98.81 6.168 0.8246 
14.2 1.1089 10 110.9 6.923 0.9254 
16.8 1.13809 12 G35) 5 70 8.472 alse 
19.2 1.1530 14 161.4 10.08 1.347 
21.6 Lae syi | 16 188.0 11.74 1.569 
23 .9 1.1972 18 215.5 13.45 1.798 
26.1 1.2191 20 243 .8 15) (b- 2.035 
28 .2 1.2411 22 273 .0 17.05 2.279 
30.2 1.2629 24 303.1 18.92 2.529 
Sal 1.2848 26 334.0 20.85 2.788 
34.0 1.3064 28 365.8 22 . 84 3.053 
35.8 1.3279 30 398 .4 24 .87 3.324 
37.5 1.3490 32 431.7 26.95 3.602 
39.1 1.3696 34 465.7 29.07 3.886 
40.7 1.3900 36 500.4 31.24 4.176 
42.2 1.4101 38 535.8 33 .45 4.472 
43 .6 1.4300 40 572.0 30.71 4.773 
45.0 1.4494 42 608.7 38.00 5.080 
46.3 1.4685 44 646.1 40 .34 5.392 
47.5 1.4873 46 684.2 42.71 5.709 
48.8 1.5065 48 (OB). 1 45.14 6.035 
49.9 165253 50 762.7 47 .61 6.364 
a a eee ee I ee | ee | ee 
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SODIUM NITRATE 
Spreciric GRAVITY OF AQUEOUS Soprum Nitrate SOLUTIONE 

















20°, 
AT “jo C. 
en Ee 
Pi 5 5 T é 

Be. | sp. ar. | Betgent | Guper | be. per | Lbs, per 
0.7 1.0049 1 10.05 0.6273 0.0839 
Lev 1.0117 2 20 .23 263 0.1689 
3.6 1.0254 4 41.02 2.561 0.3423 
5.5 1.0392 6 62.35 3.892 0.5203 
(han 1.0532 8 84 .26 5.260 0.7031 
9.2 1.0674 10 106.7 6.663 0.8908 
iO 1.0819 12 129.8 8.105 1.083 
12.8 1.0967 14 15S8e5 9.585 1.281 
14.6 1.1118 16 177.9 ial 33h 1.485 
16.4 1b Pe 18 202.9 DANG 1.693 
18.1 1.1429 20 228 .6 14.27 1.908 
19.9 1.1589 22 255.0 15.92 2.128 
216 1b ASW? 24 282 .0 i7/ oil 2.354 
233 iL O7/ 26 3809.8 19.34 2.586 
25.0 1.2085 28 338.4 PM ai 2 .824 
20 1.2256 30 367.7 22.95 3.068 
30.8 1.2701 35 444.5 PH AOD 3.710 
34.9 ESL 75 40 527.0 32 .90 4.398 
39.0 1.3683 45 (OWS 9 7/ 38 .44 5.138 





SODIUM NITRITE 
Spreciric Gravity or Aqurous Soprum Nitrite SoLuTions 























ic 
AT “fo C. 
Bea: Sesent Whewoa avis Obl es eh fers 
0.8 1.0058 1 10.06 0.6279 | 0.08389 
1.8 1.0125 2 20.25 1.264 0.1690 
3.7 | 1.0260 4 41.04 2.562 0.3425 
fi) |) 1 WSO 6 62.38 3.894 0.5206 
7.4 | 1.0535 8 84.28 5.261 0.7033 
9.2 | 1.0675 10 106.8 6.664 0.8909 
10.9 1.0816 12 129.8 8.103 1.083 
12.7 | 1.0959 14 153.4 9.578 1.280 
14.4 | 1.1103 16 177.6 11.09 1.483 
16.1 1.1248 18 202.5 12.64 1.690 
Nf 52 1.1394 20 227.9 14.23 1.902 





SODIUM POTASSIUM TARTRATE 
Sprcrric Gravity or Aqueous Sopium Porasstum TARTRATE 









































20g 
(RocHELLE SaxtT) SoLuTIons AT 4 (On 
Per cent G. per Lbs. per Lbs. per 
Be. Sp. &. INaKO«HsOs|__liter cu. ft. gal. 
0.7 1.0049 1 10.05 0.6273 0.0839 
ANE O16 2 20.23 1.263 0.1688 
3.6 1.0252 4 41.01 2.560 0.3422 
5.4 1.0390 6 62.34 3.892 0.5202 
Uo 1.0530 8 84.24 5.259 0.7030 
9.1 1.0673 10 106.7 6.663 0.8907 
11.0 1.0818 12 129.8 8.104 1.083 
12.8 1.0965 14 153.5 9.583 1.281 
14.5 1.1114 16 177.8 11.10 1.484 
16.3 1.1265 18 202.8 12.66 1.692 
18.0 1.1419 20 228.4 14.26 1.906 
19.7 1.1576 22 254.7, 15.90 2.125 
21.4 1.1735 24 281.6 17.68 2.350 
23.1 1.1896 26 309.3 19.31 2.581 
24.8 1.2059 28 337.7 21.08 2.818 
26.4 1.2225 30 366.8 22.90 3.061 
28.0 1.2394 32 396.6 24.76 3.310 
29.6 1.2566 34 427.2 26.67 3.565 
3l\2 1.2742 36 458.7 28.64 3.828 
ee ee ad 
a 
Bé s z eee G. per Lbs. per Lb. per 
Pp. er. + 4H2O ¢ liter | cu. ft. gal. 
ee ee a eee ee | Pe 
ade 1.0049 1.343 13.50 0.8425 0.1127 
bath 1.0116 2.686 20 A, 1.696 0.2267 
3.6 1.0252 5.372 55.07 3.438 0.4596 
5.4 1.0390 8.058 83.72 5.227 0.6986 
(O58) 1.0530 10.74 113.1 7.063 0.9441 
9.1 1.0673 13.43 143.3 8.948 1.196 
11.0 1.0818 16.12 174.3 10.88 17455 
12.8 1.0965 18.80 206.2 12.87 LA72k 
14.5 1.1114 21.49 238.8 14.91 1.993 
16.3 P51265 24.17 22s 17.00 Ziel 
18.0 1.1419 26.86 306.7 19.15 2.560 
19.7 1.1576 29.55 342.0 21.35 2.854 
21.4 PASS 32.23 378.2 23.61 3,157 
23.1 1.1896 34.92 415.4 25.93 3.466 
24.8 1.2059 37.60 453.5 28.31 3.784 
26.4 1.2225 40.29 492.5 30.75 4.110 
28.0 1.2394 42.98 532.6 33.25 4.445 
29.6 1.2566 45.66 573.8 35.82 4.788 
31.2 1.2742 48.35 616.1 38.46 5.141 
Cec RS ee ee eee ee 
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SODIUM SILICATE 
Sprciric Gravity or Aqurous Soprum SinicaTe SoLUTIONS 











IY ee 
AT “yo G 
Per cent _ per Lbs. per Lbs. 
Bé. | Sp. gr. | ent en ies | cu: ft. ga. y oe 
0.9 1.006 1 10.06 0.6280 0.0840 
2.0 1.014 2 20.28 1.266 0.1692 
4.2 1.030 4 41.20 2.572 0.3488 
6.4 1.046 6 62.76 3.918 0.5237 
8.6 1.063 8 85.04 5.309 0.7097 
10.7 1.080 10 108.0 6.742 0.9013 
12.9 1.098 12 131.8 8.225 1.100 
14.6 1.116 14 156.2 9.754 1.304 
ft 1.134 16 181.4 1ips3 1.514 
19.2 aloe 18 20 imo 12.96 ee 
2 P72 20 234.4 14.63 1.956 
Zane 1.191 22 262 .0 16.36 Qelsw 
Bas) th PAD 24 290 .6 18.14 2.425 
AH Bs 1.232 26 320.3 20.00 2.673 
29.3 e208 28 350.8 21.90 2.928 
S31 oa ik PaihS) 30 382.5 23 .88 3.192 
Bia} 43) 1.298 32 415.4 25.93 3.466 
es Be or eee || eee 





Per cent 








. per Lbs. per Lbs. 
pe | sper | Naot | ue | Teepe | tape 
0.9 | 1.006 1 10.06 | 0.6280} 0.0840 
2.0 | 1.014 2 20 .28 1.266 | 0.1692 
4.2 | 1.030 4 41.20 | 2.572 | 0.3438 
6.5 | 1.047 6 62.82 | 3.922 | 0.5243 
8.9 | 1.065 8 85.20 | 5.319 | 0.7110 
11.1 | 1.083 10 108.3 6.761 | 0.9038 
18.3 | 1.101 12 (e2et 8.248 | 1.103 
15.5 | 1.120 14 156.8 9.789 | 1.309 
17.7 | 1.139 16 182.2 11.38 1.521 
19.9 | 1.159 18 208 .6 13.02 1.741 
22.0 | 1.179 20 235.8 14.72 1.968 
24.2 | 1.200 22 264.0 16.48 | 2.203 
26.3. | 1.222 24 293.3 18.31 2.447 
28.4 | 1.244 26 323.4 | 20.19 | 2.699 
30.6 | 1.267 28 gh4-§ | 9245 | | arog 
32.6 | 1.290 30 387.0 | 24.16 | 3.230 
S47 ioe 32 420.5 | 26.25 | 3.509 
36.7 | 1.339 34 455.3 | 28.42 | 3.799 
38.8 | 1.365 36 491.4 | 30.68 | 4.101 
40.9 | 1 ron 33.05 4.417 


.393 38 529 
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SODIUM SILICATE 
Speciric Graviry or Aqurous Sopium SinicaTEe SOLUTIONS 



























































20% 
AT “jo C. 
Per cent = 
Bat aoe Lina On|) Spe olathe pe] Mba ee 
1-0 1.007 1 10.07 0.6286 | 0.0840 
2.3 1.016 2 20 .32 1.269 0.1696 
4.8 1.034 4 41.36 2.582 0.3452 
7.2 1.052 6 63 .12 3.940 0.5268 
9.6 i Oat 8 85.68 5.3849 0.7150 
12.0 1.090 10 109.0 6.805 0.9096 
14.4 1.110 12 133 .2 8.315 18 
1687 1.130 14 5Sa2 9.876 1.320 
19.0 IS RS 16 184.2 PISO aad 
Per cent G. per Lbs. per Lbs. per 
Bé. Sp. er. Bae liter at it. ak 
| 
32.2 1.285 28 359.8 22.46 3.003 
34.2 1.309 30 392.7 24 .52 3.277 
36.3 1.334 32 426.9 26 .65 3.562 
38.4 1.360 34 462.4 28 .87 3.859 
40.5 1.387 36 499.3 Bil ile 4.167 
42.5 1.415 38 Doane 33.070 4.487 
44.7 1.445 40 578.0 36.08 4.824 
Per cent . per . per . per 
Bee | Sees p NOOL beri ))) ‘ou ei. | fear! 
1.0 1.007 1 10.07 0.6286 | 0.0840 
2.3 1.016 2 20.32 1.269 0.1696 
4.9 1.035 4 41.40 2.584 0.3455 
7.4 1.054 6 63 .24 3.948 0.5278 
9.9 1.073 8 85 .84 5.359 0.7164 
12:3 1.093 10 109.3 6.823 0.9121 
14.7 Uns 12 133.6 8.338 1.415 
ayes 1.134 14 158.8 9.911 1.325 
19.6 12156 16 185.0 11755 1.544 
21.9 1.178 18 212.0 13 .24 1.770 
24.2 1.200 20 240.0 14.98 2.003 


SODIUM SILICATE (Continued) 
Spreciric GRAVITY oF Aqueous Soprum Sruicate SonuTions 















































noe poe 
AT “yo @ 
Per cent . per Lbs. per Lbs. per 
Bé. Sp. er. eas he cu. ft. pe 
26 .4 1223 22 269.1 16.80 2.245 
28.7 1.247 24 299.3 18.68 2.498 
30.9 1b iL 26 330.5 20.63 2.758 
33.1 1.296 28 362.9 22.65 3.028 
35.2 1.321 30 396.3 24.74 3.307 
37.3 1.346 32 430.7 26 .89 3.594 
39.2 1.371 34 466.1 29.10 3.890 
41.2 1.397 36 502.9 31.40 4.197 
43.1 1.423 38 540.7 33.76 4.513 
45.0 1.450 40 580.0 36.21 4.840 
49 6 if AD) 45 684.0 42.70 5.708 
54.0 1.594 50 797.0 49.75 6.651 
58.3 1.673 55 920.2 57.44 7.679 
a ee eee eee 
————— eee 
Bé Sp. oF Nou G, per Lbs. per Lbs. per 
: 150 1.698102 liter cu. ft. gal. 
1.0 1.007 1 TOROM 0.6286 | 0.0840 
2.4 1.017 2 20.34 1.270 0.1697 
5.0 1.036 4 41.44 2.587 0.3458 
Ustl 1.056 6 63 .36 3.955 0.5288 
10.4 1.077 8 86.16 5.379 0.7190 
12.9 1.098 10 109.8 6.854 0.9163 
15.4 1.119 12 134.3 8.383 if Dai! 
17.9 1.141 14 159.7 9.972 HESBs: 
2023 L638 16 186.1 iE Ge 12553 
22.7 1.186 18 21359 13233 1.782 
25.2 iL PANG, 20 242.0 15 stu 2.020 
27.5 1.234 22 PRPS 66) 16.95 2.266 
29.8 1.259 24 3022 18.86 2.522 
By yal 1.284 26 333.8 20.84 2.786 
34.3 1.310 28 366.8 22.90 3.061 
36.6 1.337 30 401.1 25.04 3.347 
38.8 1.365 32 436.8 27.27 3.645 
41.0 1.394 34 474.0 29.59 3.955 
43.2 1.424 36 512.6 32.00 4.278 
45.4 1.456 38 553.3 34.54 4.617 


SODIUM SULFATE 
Sprciric Gravity or Aqurous Soprum Sunrate SoLuTIons 















































20° fe 
AT jo C. 

ee oeisaae nie Lepr ore pee. |._ Pe. pee 

1 Be 1.0073 1 10.07 0.6288 0.0841 

2.0 1.0164 2 20.33 1.269 0.1696 

4.9 1.0348 4 41.39 2.584 0.3454 

7.4 1.0535 6 63 .21 3.946 0.5275 

9.8 1.0724 8 85.79 5.356 0.7160 
ine 1.0915 10 109.2 6.814 0.9109 
14.5 1.1109 12 S$}, 8.3822 Te Te 
16.8 1.1306 14 158.3 9.881 1.321 
19.0 1.1506 16 184.1 11.49 1.536 
21°22 1.1709 18 210.8 13.16 1.759 
23.3 1.1915 20 238 .3 14.88 1.989 
25.4 1.2124 22 266.7 16.65 2 .226 
27.5 1.2336 24 296.1 18.48 2.471 

Per cent 

Be | Speer | NaSOe | Su | Tock | pe 

lee. 1.0073 2.268 22.85 1.426 0.1907 

2.3 1.0164 4.536 46.11 2.878 0.3848 

4.9 1.0348 9.073 93 .88 5.861 0.7835 

7.4 20555 Hels. Gi 143.4 8.950 1.197 

9.8 1.0724 | 18.15 194.6 12.15 1.624 
12.2 1.0915 | 22.68 247 .6 15.46 2.066 
14.5 1.1109 | 27.22 302.4 18.88 2.23 
16.8 1.1306 | 31.75 359.0 22.41 2.996 
19.0 1.1506 | 36.29 417.6 26 .07 3.485 
21.2 1.1709 | 40.8% 478.1 29 .84 3.989 
2323 1.1915 | 45.36 540.5 33 .74 4.511 
25 .4 1.2124 | 49.90 605.0 37.77 5 .049 
27.5 1.2336 | 54.44 GALES 41.92 5.604 
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SODIUM SULFATE 


Spreciric Gravity or Aqurous Sopium SunFate SoLurions 
AT 15° C. (GeRLACH) 


























Per cent . per Lbs. per Lbs. per 
Be. Sp. er. TLRS re cae ft. aa 
0.6 1.004 1 10.04 0.6268 0.0838 
1.2 1.008 2 20.16 1.259 0.1682 
1.9 1.013 3 30.39 1.897 0.2586 
2.3 1.016 4 40.64 2 O86 0.3392 
2.8 1.020 5 51.00 3.184 0.4256 
3.4 1.024 6 61.44 3.836 0.5127 
4.0 1.028 tf 71.96 4.492 0.6005 
4.5 1.032 8 82.56 5.154 0.6890 
5.0 1.036 9 93.24 5.821 0.7781 
5.6 1.040 10 104.0 6.492 0.8679 
621 1.044 i 114.8 7.169 0.9584 
6.5 1.047 12 125.6 7.843 1.048 
1.2 1.052 13 1386.8 8.588 1.141 
tod 1.056 14 147.8 9.229 1.234 
Sao 1.060 15 159.0 9.926 L320 
8.7 1.064 16 170.2 10.63 1.421 
9.4 1.069 17 181.7 11.34 1.517 
g.9 1.073 18 193.1 12.06 LO 
10.4 1.077 19 204.6 Aer 1.708 
11.0 1.082 20 216.4 ile’ Sil 1.806 
LS 1.086 21 228.1 14.24 1.903 
12.0 1.090 22 239.8 14.97 2.001 
12.5 1.094 23 251.6 ie 7k 2.100 
12.9 1.098 24 263.5 16.45 2.199 
1325 1.103 25 275.8 17.21 2.301 
14.0 1.107 26 287.8 17.97 2.402 
14.5 1 ae 27 300.0 18.73 2.503 
15.1 1.116 28 $12..5 19.51 2.608 
15.5 1.120 29 324.8 20 .28 Py Avll 
16.1 1.125 30 337.5 ZAROG 2.817 
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SODIUM SULFATE 


Sppoiric Gravity oF Aqueous SopIuM SULFATE SOLUTIONS 
AT 15° C. (GERLACH) 


























P . per r 5 

BOM eco, a ti oeborste, 1h. ea 
0.6 1.004 0.44 4.440 0.2772 0.0371 
1.2 1.008 0.88 8.916 0.5566 0.0744 
1.9 1.013 1.338 13.44 0.8390 0.1122 
2.3 1.016 Ie 17.97 1.122 0.1500 
2.8 1.020 2 24 22.55 1.408 0.1882 
3.4 1.024 2.65 Pett Al? 1.696 0.2268 
4.0 1.028 3.10 31.82 1.987 0.2656 
4.5 1.0382 3.54 36.51 2.279 0.3047 
5.0 1.036 3.98 41.24 2.574 0.3441 
5.6 1.040 4.42 45.99 2.871 0.3838 
6.1 1.044 4.86 50.79 3.171 0.4238 
6.5 1.047 5.31 55.56 3.469 0.4637 
7.2 1.052 5.75 60.48 3.776 0.5047 
atl 1.056 6.19 65.38 4.082 0.5456 
8.2 1.060 6.63 70 .382 4.390 0.5868 
8.7 1.064 7.08 75.29 4.700 0.6283 
9.4 1.069 7.52 80 .37 5.017 0.6707 
9.9 1.073 7.96 85 .42 5.3382 0.7128 
10.4 ROGGE 8.40 90.50 5.650 0.7552 
ito) 1.082 8.85 95.70 5.974 0.7987 
Wie 1.086 9.29 100.9 6.296 0.8417 
12.0 1.090 9.73 106.1 6.620 0.8850 
12.5 1.094 10.2 Piss: 6.947 0.9287 
12.9 1.098 10.6 116.5 T.275 0.9726 
13.5 1.103 1 ales 122.0 7.613 1.018 
14.0 1.107 11.5 127.3 7.946 1.062 
14.5 vedele! 11.9 132.7 8.282 Tb VS 
15.1 eG 12.4 138 .2 8.627 1.153 
15.5 1.120 12.8 143.6 8.967 1.199 
TGs deb 13.3 149.3 9.318 1.246 
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SODIUM SULFIDE 


Speciric Gravity oF Aqueous Sopium SunFipe SoLuTions 
18° 




















* 

AT C. 
a 
Be | sper | Pecan | Gp | tba poe || thee 
eee ee 

1.4 1.0098 1 10.10 0.6304 0.0843 
3.0 1.0211 2 20.42 1.275 0.1704 
6.1 1.0440 4 41.76 2.607 0.3485 
9.1 1.0672 6 64 .03 3.997 0.5344 
12.1 1.0907 8 87 .26 5.447 0.7282 
14.9 1.1146 10 il ts 6.958 0.9302 
IE 7 1.1388 12 136.7 8.531 1.140 
20.4 1.1634 14 162.9 LOR: 1.359 
23 .0 1.1885 16 190.2 11.87 1.587 
25.6 1.2140 18 218.5 13.64 1.824 
| | 


SODIUM SULFITE 
Specific Gravity or Aqueous Sopium SuLFITE SoLuTIons 

















19° 5 
AT 7s C. 

a a ah ee 
Be. | Spar | Rerget| Giper | Ube per | Lbs. per 
ial 1.0078 i 10.08 0.6291 0.0841 
2.0 1.0172 2 20 .34 20) 0.1698 
ved 1.0363 4 41.45 2.588 0.3459 
7.6 1.0556 6 63 .34 3.954 0.5286 

10.1 1.0751 8 86.01 5.369 0.7178 
12.6 1.0948 10 109.5 6.835 0.9136 
14.9 1.1146 12 133.8 8.350 veal 
1/7? 1.1346 14 158.8 9.916 1.326 
19.4 1.1549 16 184.8 11.54 1.542 
21F 7 Nhs 18 211.6 13.21 1.766 

sR a a ee i 


SODIUM SULFITE, ACID (BISULFITE) 


SpreciFic Gravity oF AquEous Sopium BISULFITE AND 


Bé, 


OONOOIPWNrO 




















PrRoporTION OF NaHSO3; at was C. 
spect) (Reasae| Orage | Teepe. | Mgspee 
1.0000 0.00 0.00 | 0.0000 | 0.0000 
1.0069 1.02 10.27 | 0.6411 0.0857 
1.0140 2.04 20.69 1.291 0.1726 
1.0211 3.06 BML. 1.951 0.2607 
1.0284 4.08 41.96 2.619 0.3502 
1.0357 De Ll 52.92 3.304 0.4417 
1.0432 ally 64.16 4.005 0.5354 
1.0507 7.19 OE OO t|) ALO 0.6304 
1.0584 8.24 87.21 5.444 0.7278 
1.0662 9.30 99.16 | 6.190 0.8275 
1.0741 10.36 inl ge 6.947 0.9286 
1.0821 11.42 123.6 7.714 il Ovi 
1.0902 12.48 136.1 8.493 il, less 
1.0985 13.56 149.0 9.299 1.248 
1.1069 14.65 162.2 10.12 1353 
1.1154 15.75 WLR 0 10.97 1.466 
1.1240 16.85 189.4 11.82 1.581 
1.1328 17.96 203.5 12.70 1.698 
1.1417 19.08 217.8 13.60 1.818 
r 161508 20.20 PERS) 14.51 1.940 
1.1600 2132 247.3 15.44 2.064 
1.1694 22.44 262.4 16.38 2.190 
7 SON 23251 277.9 17.35 2.319 
1.1885 24.71 293.7 18.33 2.451 
1.1983 25.85 309.8 19.34 2.585 
1.2083 26.99 326.8 20.36 2.722 
IPAS) || Sale 342.8 | 21.40 2.860 
1.2288 | 29.27 359.7: | 22/45 3.001 
1.2393 | 30.48 Sie 23.54 3.147 
1.2500 | 31.57 394.6 | 24.63 3.293 
1.2609 | 32.71 AN 2EAD S| P25 ao 3.442 
1 AMS) | BEB IES 430.7 | 26.88 3.594 
1283203520 449.2 | 28.04 3.749 
1.2946 36.25 469.3 29.30 3.916 
1.3063 Sinol 490.0 | 30.59 4.089 
Ibi) || Sts s rhs} Si |) Bul Gh 4.266 
1.3303 | 40.06 532.9 | 33.27 4.447 
1.3426 | 41.30 554.5 | 34.61 4.627 
eS OOr 42.52 S1Os2e el toOR ge. 4.808 
1.3680 | 48.72 598.1 87.34 4.991 











SODIUM SULFITE, ACID (BISULFITE) (Continued) 
Speciric Gravity oF AquEous SopiuMm BISULFITE AND 














KO? 
Provortion OF SO, at 1B 6° C. 
bas! | (esata Bee Comma res bbs pen |e 
0 1.0000 0.00 0.000 0.0000 0.0000 
1 1.0069 0.63 .« 6.323 0.3947 0.0528 
2 1.0140 20) 12.78 0.7976 0.1066 
3 1.0211 1.88 19.20 1.198 0.1602 
4 1.0284 Zio: 25.81 1.611 0.2154 
5) 1.0357 Sap 32.62 2.037 0.2723 
6 1.0482 3.79 39.54 2.468 0.3299 
i 1.0507 4.43 46.55 2.906 0.3884 
8 1.0584 DEO’ 53.66 3.350 0.4478 
9 1.0662 5.72 60.99 3.807 0.5089 
10 1.0741 6.38 68.53 4.278 0.5719 
el: 1.0821 7.03 76.07 4.749 0.6348 
12 1.0902 7.68 83.73 OL220 0.6987 
13 1.0985 8.35 91.72 5.726 0.7655 
14 1.1069 9.02 99.84 6.233 0.8332 
15 1.1154 9.70 108.2 6.754 0.9029 
16 1.1240 10.37 116.6 7.276 0.9727 
17 eS 28 11.06 12523 7.821 1.046 
18 1.1417 Lil Aas 134.1 8.374 1S 
19 1.1508 12.48 143.0 8.930 1.194 
20 1.1600 13.12 Was 7 9.501 1270 
21 1.1694 13.81 161.5 10.08 1.348 
22 1.1789 14.51 UP ALL sail 10.68 1.428 
23 1.1885 IGS 2a 180.8 11.28 1.509 
24 1.1983 15.91 190.6 11.90 1.591 
25 1.2083 16.61 200.7 12803 1.675 
26 1.2185 INZaroe 2102.0 ils} Sily/ 1.761 
27 1.2288 18.02 221.4 13.82 1.848 
28 1.2393 18.73 23201 14.49 1.9387 
29 1.2500 19.48 242.9 IWS LMG) 2.027 
30 1.2609 20.14 253.9 15.85 2.119 
31 1.2719 20.84 265.1 16.55 2.212 
32 1.2832 PASS) 27680 a0) 2.308 
33 1.2946 22.31 288.8 18.03 2.410 
34 1.3063 23.09 301.6 18.83 2.517 
35 1.3182 23.87 314.7 19.64 2.626 
36 1.3303 24.66 328.1 20.48 2.738 
37 1.3426 25.42 341.3 21.31 2.848 
38 13558 26.17 354.6 22.14 2.959 
39 1.3680 26.91 368.1 22.98 3.072 











SODIUM TARTRATE 
Sprciric Gravity or Aqueous Sopium TARTRATE SOLUTIONS 









































HA eae 
AT “fo C: 
Be | sper [econo See | TORR | Mea 
0.8 1.0052 t 10.05 0.6275 0.0839 
1.8 1.0123 2 20.25 1.264 0.1690 
3.8 1.0266 4 41.06 2.564 0.3427 
Set 1.0410 6 62.46 3.899 0.5212 
7.6 1.0555 8 84.44 §.271 0.7047 
9.5 1.0702 10 107.0 6.681 0.8931 
11.4 1.0851 12 130.2 8.129 1.087 
13.2 1.1002 14 154.0 9.616 1.285 
15.0 1.1156 16 178.5 11.14 1.490 
16.8 PeIStS > 18 203 .6 12.71 1.699 
18.6 1.1471 20 229.4 14.32 1.915 
20.4 1.1633 22 255.9 15.98 2.136 
22.1 a lea ly A Y/ 24 283 .1 17.67 2.363 
23.8 1.1963 26 31350 19.42 2.596 
25.5 1.2132 28 339.7 21.21 2.835 
Per cent . per Lbs. per 2 
Bé. Sp. gr. Sige ce vos cu. it. ey 
0.8 1.0052 1.186 11.92 0.7441 0.0995 
1.8 1.0123 27011 24.01 1.499 0.2003 
3.8 1.0266 4.743 48 .69 3.040 0.4063 
Says 1.0410 7.114 74.06 5.623 0.6180 
7.6 1.0555 9.486 100.1 6.250 0.8355 
9.5 1.0702 | 11.86 126.9 7.922 1.059 
11.4 1.0851 | 14.23 154.4 9.638 1.288 
13.2 1.1002 | 16.60 182.6 11.40 1.524 
15.0 1.1156 | 18.97 21126 13.21 1.766 
16.8 je eB yA eee: 241.4 15.07 2.015 
18.6 1.1471 | 23.71 272.0 16.98 2.270 
20.4 1.1633 | 26.09 303.5 18.94 2 1532 
22.2 1.1797 | 28.46 ais 7/ 20.96 2.802 
23.8 1.1963 | 30.83 368.8 23 .02 3.078 
25.5 {GARY PBEIAL 402.8 25.14 3.361 
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SODIUM THIOSULFATE 
Speciric Gravity oF AquEOUS Sop1um THIOSULFATE (Hypo) 


20°) 2h 
SOLUTIONS aT — C. 






































Ae 
Per cent G. per Lbs. per Lbs. per 
Bé Sp. gr. Na28203 liter cu. ft. gal. 
0.9 1.0065 1 10.07 0.6283 0.0840 
Phi 1.0148 2 20.30 1.267 0.1694 
4.4 1.0315 4 41.26 22576, 0.3443 
6x7 1.0483 6 62.90 3.927 0.5249 
8.9 1.0654 8 85.23 §.321 0.7113 
tre 1.0827 10 108.3 6.759 0.9035 
doi, 1.1003 12 132.0 8.243 1.102 
15.3 Ls? 14 156.5 Deas 1.306 
17.4 1243865 16 181.8 11.35 abatail/ 
19.5 1.1551 18 207 .9 12.98 1.735 
21.5 1.1740 20 234.8 14.66 1.959 
23.5 1.1932 22 262.5 16.39 2.191 
25.4 1.2128 24 291.1 18.17 2.429 
27.4 1.2328 26 320.5 ' 20.01 2.675 
29.3 1 2582, 28 350.9 21.91 2.928 
31.2 1.2739 30 382.2 23.86 3.189 
35.8 1.3273 35 464.6 29.00 3.877 
40.1 1.3827 40 553.1 34.53 4.616 
Bé Ss Ree con G. per Lbs. per Lbs. per 
: Duet + 5HO liter cu. ft. gal. 
0.9 1.0065 1570 15.80 0.9863 0.1318 
Pal 1.0148 3.139 31.86 1.989 0.2689 
4.4 1.0315 6.279 64.77 4.043 0.5405 
627, 1.0483 9.418 98.73 6.164 0.8239 
8.9 1.0654 12.56 133.8 8.352 1.417 
hil al 1.0827 15.70 170.0 10.61 1.418 
13.2 1.1003 18.84 207.3 12.94 1.730 
15.3 1.1182 21.98 245.7 15.34 2.051 
17.4 1.13865 25.12 285.4 17.82 2.382 
19.5 1.1551 28.25 326.4 20.37 2.724 
21°55 1.1740 31.39 368.6 23.01 3.076 
23.5 1.1932 34.53 412.1 25.72 3.439 
25.4 1.2128 37.07 456.9 28.52 3.813 
27.4 1.2328 40.81 503.1 31.41 4.199 
29.3 132532 43.95 550.8 34.38 4.597 
31-2 1.2739 47.09 599.9 37.45 5.006 
35.8 113273 54.94 729.2 45.52 6.085 
40.1 1.3827 62.79 868.2 54.20 7.245 
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SODIUM THIOSULFATE 


Srrciric Gravity or Aqurous Sopium THIosuLFATE (Hypo) 
Sotutions at 19° C. (ScuiFF) 




















Per cent G. per Lbs. per Lbs. per 
Bé. | Sp. gr. Na2S203 liter cu. ft. gal. 
0.8 1.0052 0.637 6.404 0.3998 0.0534 
1.5 1.0105 1327, 12.88 0.8038 0.1075 
2.3 1.0158 1.91 19.41 1.212 0.1620 
3.0 1.0211 2.55 26.02 1.624 0.2172 
3).7 1.0264 3.19 32.69 2.041 0.2728 
4.5 1.0317 3.82 39.44 2.462 0.3291 
5.2 1.0370 4.46 46.24 2.887 0.3859 
5.9 1.0423 5.10 53.12 3.316 0.4433 
6.6 1.0476 5.73 60.07 3.750 0.5013 
13 1.0529 6.37 67.08 4.187 0.5598 
8.0 1.0584 7.01 74.17 4.630 0.6190 
8.7 1.0639 7.65 81.33 5.077 0.6787 
9.4 1.0695 8.28 88.58 5.529 0.7392 
10.1 1.0751 8.92 95.89 5.986 0.8002 
10.8 1.0807 9.56 103.3 6.447 0.8618 
11.5 1.0863 10.2 110.7 6.912 0.9240 
12.2 1.0919 10.8 118.3 7.382 0.9869 
12.9 1.0975 11.5 125.9 7.857 1.050 
13.6 1.1031 12.1 133.5 8.335 1.114 
14.2 1.1087 12.7 141.3 8.819 1.179 
14.9 1.1145 13.4 149.1 9.308 1.244 
15.6 1.1204 14.0 157.0 9.803 1.310 
16.3 1.1263 14.7 165.0 10.30 UGE 
16.8 1.13822 15.3 WB sth 10.81 1.445 
L7G 1.1381 15.9 181.3 11.32 1.513 
18.3 1.1440 16.6 189.5 11.83 1.581 
18.9 1.1499 We fe 197.8 12.35 1.651 
19.5 1.1558 17.8 206.2 12.87 Lagan 
20.2 1.1617 18.5 214.6 13.40 1.791 
20.8 1.1676 19.1 223.2 13.93 1.862 
21.5 1.1738 19.7 231.8 14.47 1.935 
22-1 1.1800 20.4 240.6 15.02 2.008 
22.8 1.1862 21.0 249.4 15.57 2.081 
23.4 1.1924 PAL 258.3 16.12 2.55 
24.0 1.1986 22.3 267.3 16.68 2.230 
24.7 1.2048 22.9 276.3 17.25 2.306 
25.3 1.2110 23.6 285.5 17.82 2.382 
25.9 1.2172 24.2 294.7 18.40 2.459 
26.5 1.2234 24.8 304.0 18.98 2.537 
Pa ESI 1.2297 25.5 313.4 19.56 2.615 
QT 1.2362 26.1 322.9 20.16 2.695 
28.3 1.2427 26.8 332.5 20.76 Qa0Lo 
28.9 1.2492 27.4 342.2 21.36 2.856 
29.5 1.2558 28.0 352.0 21.98 2.938 
30.1 1.2624 28.7 361.9 22.59 3.020 
30.7 1.2690 29.3 371.9 23.22 3.103 
31.3 1.2756 29.9 381.9 23.84 3.187 
31.9 1.2822 30.6 392.1 24.48 3.212 
32.5 1.2888 31.2 402.3 25.12 3.357 
33.1 1.2954 31.9 412.6 25.76 3.443 
| 
ee 
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SODIUM THIOSULFATE 


Sreciric Graviry or Aqueous Sopium THIosuLFaTE Sonv- 
tions aT 19° C. (ScuiFF) 




















Per cent 
G. per Lbs. per Lbs. per 
Bé | Sp. er Mos liter cu. ft. gal. 
0.8 1.0052 1 10.05 0.6275 0.0839 
1.5 1.0105 2 20.21 1.262 0.1687 
2.3 1.0158 3 30.47 1.902 0.2543 
3.0 1.0211 4 40.84 2.550 0.3409 
3.7 1.0264 5 51.32 3.204 0.4283 
4.5 1.0317 6 61.90 3.864 0.5166 
5.2 1.0370 7 72.59 4.532 0.6058 
5.9 1.0423 8 83.38 5.205 0.6959 
6.6 1.0476 9 94.28 5.886 0.7868 
7.3 1.0529 10 105.3 6.573 0.8787 
8.0 1.0584 11 116.4 7.268 0.9716 
8.7 1.0639 12 PY CATS 7.970 1.065 
9.4 1.0695 13 139.0 8.680 1.160 
10.1 1.0751 14 150.5 9.396 1.256 
10.8 1.0807 15 162.1 10.12 1.353 
11.5 1.0863 16 173.8 10.85 1.450 
12.2 1.0919 17 185.6 11.59 1.549 
12.9 1.0975 18 197.6 12.33 1.649 
13.6 1.1031 19 209.6 13.08 1.749 
14.2 1.1087 20 221.7 13.84 1.850 
14.9 1.1145 21 234.0 14.61 1.953 
15.6 1.1204 22 246.5 15.39 2.057 
16.3 1.1263 23 259.0 LOn47 2.162 
16.9 1.1322 24 271.7 16.96 2.268 
V6 1.1381' 25 284.5 17.76 2.374 
18.3 1.1440 26 297.4 18.57 2.482 
18.9 1.1499 27 310.4 19.38 2.591 
19.5 1.1558 28 323.6 20.20 2.701 
20.2 1. 1617 29 336.9 21.03 2.811 
20.8 1.1676 30 350.3 21.87 2.923 
21.5 1.1738 31 363.9 22.72 3.037 
22.1 1.1800 32 377.6 23.57 3.151 
22.8 1.1862 33 391.4 24.44 3.267 
23.4 1.1924 34 405.4 25.31 3.383 
24.0 1.1986 35 419.5 26.19 3.501 
24.7 1.2048 36 433.7 27.08 3.620 
25.3 1.2110 37 448.1 27.97 3.739 
25.9 1.2172 38 462.5 28.87 3.860 
26.5 1.2234 39 477.1 29.79 3.982 
27.1 1.2297 40 491.9 30.71 4.105 
2E7 1.2362 41 506.8 31.64 4,230 
28.3 1.2427 42 521.9 32.58 4.356 
28.9 1.2492 43 537.2 33.53 4.483 
29.5 1.2558 44 552.6 34.49 4.611 
30.1 1.2624 45 568.1 35.46 4.741 
30.7 1.2690 46 583.7 36.44 4.871 
31.3 1.2756 47 599.5 37.43 5.003 
31.9 1.2822 48 615.5 38.42 5.136 
32.5 1.2888 49 631.5 39.42 5.270 
33.1 1.2954 50 647.7 40.43 5.405 
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STANNIC CHLORIDE 
Srseciric Gravity or Aqurous Stannic CuioriwEe SOLUTIONS 
























































iy? 
AT Cis 
Per cent G,. per Lbs. per Lbs. per 
Bé. Sp. gr. SnCla liter cu. ft. gal. 
1.0 1.007 1 10.07 0.6286 0.0840 
2.1 1.015 2 20.30 1.267 0.1694 
4.4 1.031 4 41.24 2.574 0.3442 
6.5 1.047 6 62.82 3.922 0.5243 
8.7 1.064 8 85.12 5.314 0.7103 
10.9 1.081 10 108.1 6.748 0.9021 
13.1 1.099 12 131.9 8.233 1.101 
15.2 ile lilies 14 156.4 9.762 1.305 
L722 1.135 16 181.6 11.34 1.515 
19.4 1.154 18 207.7 12.97 1.733 
21.4 1.173 20 234.6 14.65 1.958 
23.4 1.192 22 262.2 16.37 2.188 
25.4 1.212 24 290.9 18.16 2.427 
27.4 1.233 26 320.6 20.01 2.675 
29.5 1.255 28 351.4 21.94 2.933 
31.5 1.278 30 383.4 23.93 3.200 
36.6 1.337 35 468.0 29.21 3.905 
41.7 1.403 40 561.2 35.03 4.682 
46.7 1.475 45 663.8 41.44 5.539 
51.8 1.555 50 777.5 48.54 6.488 
56.8 1.644 55 904.2 56.45 7.546 
61.8 1.742 60 1045 65.25 8.722 
66.7 1.851 65 1203 75.11 10.04 
71.4 1.971 70 1380 86.13 11.51 
Bé Beek URS G, per Lbs. per Lbs. per 
s Ae a5 EEO liter cu. ft. gal. 
10 1.007 1.35 13.55 0.8460 0.1131 
eden! 1.015 2.69 27.32 1.705 0.2280 
4.4 1.031 5.38 55.50 3.465 0.4632 
$.5 1.047 8.07 84.54 5.278 0.7055 
8.7 1.064 10.8 114.5 Cin Wet 0.9560 
10.9 1.081 13.5 145.5 9.082 1.214 
13.1 1.099 16.1 177.5 11.08 1.481 
15.2 1.117 18.8 210.4 13.14 1.756 
Wine 1.135 21.5 244.4 15.26 2.039 
19.4 1.154 24.2 279.5 17.45 2.333 
21.4 1.173 26.9 315.8 19.71 2.635 
23.4 1.192 29.6 352.9 22.03 2.945 
25.4 1.212 32.3 391.5 24.44 3.267 
27.4 1.233 35.0 431.4 26.93 3.600 
29.5 1.255 BML 10 472.9 29.52 3.946 
31.5 1.278 40.4 516.0 32.21 4.306 
36.6 1.337 47.1 629.7 39.31 5.255 
41.7 1.403 53.8 755.2 47.15 6.303 
46.7 1.475 60.6 893.2 55.78 7.454 
51.8 1.555 67.3 1046 65.32 8.732 
56.8 1.644 74.0 1217 75.96 10.15 
61.8 1.742 80.7 1407 87.81 11.74 
66.7 1.851 87.5 1619 101.1 13.51 
71.4 1.971 94.2 1857 115.9 15.49 


STANNOUS CHLORIDE 
Spreciric Gravity or Aqusous STannovs CHLORIDE Soxv- 









































is 
TIONS AT ro Cr 
eS SS 
Per cent G. per Lbs. per Lbs. per 
Bes Sp. gr. SnCle liter cu. ft. gal. 
—— SSS SEE K—~—=—E_ Eee 
0 1.0068 1 10.07 0.6285 0.0840 
2.1 1.0146 2 20.29 1.267 0.1693 
4.3 1.0306 4 41.22 2.573 0.3440 
6.5 1.0470 6 62.82 3.922 0.5243 
8.7 1.0638 8 85.10 5.313 0.7102 
10.9 1.0810 10 108.1 6.748 0.9021 
13.0 1.0986 12 131.8 8.230 1.100 
15.2 1.1167 14 156.3 9.760 1.305 
17.3 1.1353 16 181.6 11.34 1.516 
19.4 1.1545 18 207.8 12.97 1.734 
Piglets) 1.1743 20 234.9 14.66 1.960 
23.6 1.1948 22 262.9 16.41 2.194 
25.8 1.2159 24 291.8 18.22 2.435 
27.8 1.2377 26 321.8 20.09 2.686 
29.9 1.2603 28 352.9 22.03 2.945 
32.0 1.2837 30 385.1 24.04 3.214 
37.3 1.3461 35 471.1 29.41 3.932 
42.5 1.4145 40 565.8 35.32 4.722 
47.7 1.4897 45 670.4 41.85 5.594 
52.8 1.5729 50 786.5 49.10 6.563 
57.9 1.6656 55 916.1 57.19 7.645 
63.1 1.7695 60 1062 66.28 8.860 
68.1 1.8865 65 1226 76.55 10.23 
sO 
a 
Bé on oe pono G. per Lbs. per Lbs. p 
. LD ate 2H 20 liter cu. ft. gal. 
eee eet 
1.0 1.0068 1.19 11.98 0.7480 0.1000 
2.1 1.0146 2.38 24.15 1.508 0.2015 
4.3 1.0306 4.76 49.06 3.063 0.4094 
6.5 1.0470 7.14 74.76 4.667 0.6239 
8.7 1.0638 9.52 101.3 6.322 0.8452 
10.9 1.0810 11.9 128.6 8.031 1.074 
13.0 1.0986 14.3 156.9 9.794 1.309 
15.2 1.1167 16.7 186.0 11.61 1.553 
17.3 1.1353 19.0 216.2 13.49 1.804 
19.4 1.1545 21.4 247.3 15.44 2.064 
21.5 1.1743 23.8 279.5 17.45 2.332 
23.6 1.1948 26.2 312.8 19.53 2.610 
25.8 1.2159 28.6 347.3 21.68 2.898 
27.8 1.2377 30.9 383.0 23.91 3.196 
29.9 1.2603 33.3 419.9 26 522 3.505 
32.0 1.2837 35.7 458.3 28.61 3.825 
37.3 1.3461 41.7 560.7 35.00 4.679 
42.5 1.4145 47.6 673.3 42.03 5.619 
47.7 1.4897 53.6 797.8 49.80 6.657 
52.8 1.5729 59.5 935.9 58.43 7.810 
57.9 1.6656 65.5 1090 68.06 9.098 
63.1 1.7695 lees 1263 78.87 10.54 
68.1 1.8865 77.4 1459 91.10 12.18 





SUCROSE (CANE SUGAR) 


° 





Sprciric Gravity or Aqueous Sucar SoLurIons AT Te Gy 
Per cent G. per Lbs. per Lbs. per 
Bé. | Sp. er | G.H»On liter cu. ft. gal. 
sh 0.9982 O rare Veeco |b. eateaca «| | 
6.3 1.0021 1 10.02 0.6256 0.0836 
0.9 1.0060 2 20.12 1.256 0.1679 
1.4 1.0099 3 30.30 1.891 0.2528 
2.0 1.0139 4 40.56 2.532 0.3384 
2.5 1.0179 5 50.89 3.177 0.4247 
Boi 1.0219 6 61.31 3.827 0.5117 
3.6 1.0259 7 71.81 4.483 0.5993 
4.1 1.0299 8 82.40 5.144 0.6876 
4.7 1.0340 9 93.06 5.810 0.7766 
5.3 1.0381 10 103.8 6.481 0.8664 
5.8 1.0423 11 114.7 7.157 0.9568 
6.4 1.0465 12 125.6 7.839 1.048 
7.0 1.0507 13 136.6 8.527 1.140 
7.5 1.0549 14 147.7 9.220 1.232 
8.1 1.0592 15 158.9 9.918 1.326 
8.7 1.0635 16 170.2 10.62 1.420 
OD 1.0678 17 181.5 11.33 1.515 
9.8 1.0721 18 193.0 12.05 1.611 
10.3 1.0765 19 204.5 1D, 7th 1.707 
10.8 1.0810 20 216.2 13.50 1.804 
11.4 1.0854 21 227.9 14.23 1.902 
12.0 1.0899 22 239.8 14.97 2.001 
12.5 1.0944 23 251.7 15.71 2.101 
131i 1.0990 24 263.8 16.47 2.201 
13.6 1.1036 25 275.9 17.22 2.302 
14.2 1.1082 26 288.1 17.99 2.404 
14.7 1.1128 27 300.5 18.76 2.507 
15.3 1.1175 28 312.9 19.53 2.611 
15.8 i DD 29 325.4 20.32 2.716 
16.3 1.1270 30 338.1 Oil. iil 2.821 
16.9 1.1318 31 350.8 21.90 2.928 
17.5 1.1366 32 363.7 22.71 3.035 
18.0 1.1415 33 376.7 23.51 3.143 
18.6 1.1463 34 389.8 24.33 3.253 
19.1 1.1513 35 402.9 25.15 3.363 
19.6 1.1562 36 416.2 25.98 3.474 
20.1 1.1612 37 429.7 26.82 3.586 
20.7 1.1663 38 443.2 27.67 3.698 
212 Ural 39 456.8 28.52 3.812 
ey 1.1764 40 470.6 29.38 3.927 
Gps 8) 1.1816 41 484.5 30.24 4.043 
22.8 1.1868 42 498.4 Sie 12 4.160 
23.3 1.1920 43 512.6 32.00 4.277 
23.9 1.1972 44 526.8 32.89 4.396 
24.4 1.2025 45 541.1 33.78 4.516 
25.0 1.2079 46 555.6 34.69 4.637 
25.5 1.2132 47 570.2 35.60 4.759 
26.0 1.2186 48 584.9 36.52 4.882 
26.5 1.2241 49 599.8 37.44 5.005 
27.1 1.2296 ‘50 614.8 38.38 5.131 
27.6 1.2351 51 629.9 39.32 5.257 
28.1 1.2406 52 645.1 40.27 5.384 
BES 1.2462 53 660.5 41.23 5.512 
29.2 1.2519 54 676.0 42.20 5.641 
29.7 1.2575 55 691.6 43.18 5.772 
30.3 1.2632 56 707.4 44.16 5.904 
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SUCROSE (CANE SUGAR) (Continued) 


20° 
Sreciric Gravity oF Aqueous SuGcaR SoLuTions aT —~ C. 




















4°? 
Per cent G. per Lbs. per Lbs. per 
Be | Sp. 8 | GHe2Ou| liter cu. ft. gal. 
30.8 1.2690 57 723.3 45.15 6.036 
31.3 1.2748 58 739.4 46.16 6.170 
31.8 1.2806 59 755.6 47.17 6.305 
32.3 1.2865 60 771.9 48.19 6.441 
32.8 1.2924 61 788.3 49.21 6.579 
33.4 1.2983 62 804.9 50.25 6.717 
33.9 1.3043 63 821.7 51.30 6.857 
34.4 1.3103 64 838.6 52.35 6.998 
34.8 1.3163 65 855.6 53.41 7.140 
35.4 1.3224 66 872.8 54.49 7.284 
35.9 1.3286 67 890.1 55.57 7.428 
36.4 1.3347 68 907.6 56.66 7.574 
36.9 1.3409 69 925.2 57.76 7.724 
37.4 1.3472 70 943.0 58.87 7.870 
37.9 1.3535 71 961.0 59.99 8.019 
38.4 1.3598 72 979.0 61.12 8.170 
38.9 1.3661 73 997.3 62.26 8.323 
39.4 1.3725 74 1016. 63.41 8.476 
39.9 1.3790 75 1034 64.56 8.631 
40.4 1.3854 76 1053 65.73 8.787 
40.9 1.3920 adi 1072 66.91 8.944 
41.4 1.3985 78 1091 68.10 9.103 
41.8 1.4051 79 1110 69.29 9.263 
42.2 1.4117 80 1129 70.50 9.425 
42.7 1.4184 81 1149 71.72 9.588 
43.2 1.4251 82 1169 72.95 9.752 
43.7 1.4318 83 1188 74.19 9.917 
44.2 1.4386 84 1208 75.44 10.08 
44.7 1.4454 85 1229 76.70 10.25 
45.2 1.4522 86 1249 77.97 10.42 
45.6 1.4591 87 1269 79.25 10.59 
46.1 1.4660 88 1290. 80.54 10.77 
46.6 1.4730 89 1Slk, 81.85 10.94 
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SULFURIC ACID 
Speciric Graviry or Aqurous Suururic Acip SoLuTIoNs 























* 
AT 7, C. 

Per cent G. per Lbs. per Lbs. per 

Bé Sp. gr. H2SO4 liter cu. ft. gal. 
0.7 1.0051 i 10.05 0.6275 0.0839 
7 1.0118 2 20.24 1.263 0.1689 
2.6 1.0184 3 30.55 1.907 0.2550 
3.5 1.0250 4 41.00 2.560 0.3422 
4.5 1.0317 5 51.59 3.220 0.4305 
5.4 1.0385 6 62.31 3.890 0.5200 
6.3 1.0453 iC Mee ay. 4.568 0.6106 
7.2 1.0522 8 84.18 5.255 0.7025 
8.1 1.0591 9 95.32 5.950 0.7955 

9.0 1.0661 10 106.6 6.655 0.88 
9.9 1.0731 11 118.0 7.369 0.9851 
10.8 1.0802 12 129.6 8.092 1.082 
ible af 1.0874 13 141.4 8.825 1.180 
12.5 1.0947 14 153.3 9.567 1.279 
13.4 1.1020 15 165.3 10.32 1.379 
14.3 1.1094 16 177.5 11.08 1.481 
15.2 1.1168 17 189.9 11.85 1.584 
16.0 1.1243 18 202.4 12.63 1.689 
16.9 1.1318 19 215.0 13.42 1.795 
Wik 1.1394 20 227.9 14.23 1.902 
18.6 1.1471 21 240.9 15.04 2.010 
19.4 1.1548 22 254.1 15.86 2.120 
20.3 1.1626 23 267.4 16.69 2.231 
21.1 1.1704 24 280.9 17.54 2.344 
21.9 1.1783 25 294.6 18.39 2.458 
22.8 1.1862 26 308.4 19.25 2.574 
23.6 1.1942 27, 322.4 20.13 2.691 
24.4 1.2023 28 336.6 21.02 2.809 
25.2 1.2104 29 351.0 21.91 2.929 
26.0 1.2185 30 365.6 22.82 3.051 
26.8 1.2267 31 380.3 23.74 3.173 
27.6 1.2349 32 395.2 24.67 3.298 
28.4 1.2432 33 410.3 25.61 3.424 
29.1 1.2515 34 425.5 26.56 3.551 
29.9 1.2599 35 441.0 27253 3.680 
30.7 1.2684 36 456.6 28.51 3.811 
31.4 1.2769 Siti 472.5 29.49 3.943 
32.2 1.2855 38 488.5 30.49 4.077 
33.0 1.2941 39 504.7 31.51 4.212 
33.7 1.3028 40 621.1 32.53 4.349 
34.5 1.3116 41 537.8 33.57 4.488 
35.2 1.3205 42 554.6 34.62 4.628 
35.9 1.3294 43 571.6 35.69 4.770 
36.7 1.3384 44 588.9 36.76 4.914 
37.4 1.3476 45 606.4 37.86 5.061 
38.1 1.3569 46 624.2 38.97 5.209 
38.9 1.3663 47 642.2 40.09 5.359 
39.6 1.3758 48 660.4 41.23 §.511 
40.3 1.3854 49 678.8 42.38 5.665 
41.1 1.3951 50 697.6 43.55 5.821 
41.8 1.4049 51 716.5 44.73 5.979 
42.5 1.4148 52 M3006 45.93 6.140 
43.2 1.4248 53 755.1 47.14 6.302 
44.0 1.4350 54 774.9 48.37 6.467 
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SULFURIC ACID (Continued) 
Sprciric Gravity or Aqueous SunFuric Acip SoLuTIons 














AU one 
AT C. 

| Per cent G. per Lbs. per Lbs. per 
Bé. | Sp. er. | H2SO« liter cu. ft. gal. 
44.7 1.4453 55 794.9 49.62 6.634 
45.4 1.4557 56 815.2 50.89 6.803 
46.1 1.4662 57 835.7 52.17 6.974 
46.8 1.4768 58 856.5 53.47 7.148 
47.5 1.487% 59 877.6 54.79 7.324 
48.2 1.4983 60 899.0 56.12 7.502 
48.9 1.5091 61 920.6 57.47 7.682 
49.6 1.5200 62 942.4 58.83 7.865 
50.3 1.5310 63 964.5 60.21 8.049 
51.0 1.5421 64 986.9 61.61 8.236 
51.7 1.5533 65 1010 63.03 8.426 
52.3 1.5646 66 1033 64.46 8.618 
53.0 1.5760 67 1056 65.92 8.812 
53.7 1.5874 68 1079 67.39 9.008 
54.3 1.5989 69 1103 68.87 9.207 
55.0 1.6105 70 1127 70.38 9.408 
55.6 1.6221 71 1152 71.90 9.611 
56.3 1.6338 72 1176 73.44 9.817 
56.9 1.6456 73 1201 74.99 10.02 
57.5 1.6574 74 1226 76.57 10.24 
58.1 1.6692 75 1252 78.15 10.45 
58.7 1.6810 76 1278 79.75 10.66 
59.3 1.6927 77 1303 81.37 10.88 
59.9 1.7043 78 1329 82.99 11.09 
60.5 1.7158 79 1355 84.62 11.31 
61.1 1.7272 80 1382 86.26 11.53 
61.6 1.7383 81 1408 87.90 al eda 
62.1 1.7491 82 1434 89.54 11.97 
62.6 1.7594 83 1460 91.16 12.19 
63.0 1.7693 84 1486 92.78 12.40 
63.5 1.7786 85 1512 94.38 12.62 
2.2 1.7872 86 1537 95.95 12.83 
64.2 1.7951 87 1562 97.49 13.03 
64.5 1.8022 88 1586 99.01 13.23 
64.8 1.8087 89 1610 100.5 13.43 
65.1 1.8144 90 1633 101. 13.63 
65.3 1.8195 91 1656 103.4 13.82 
65.5 1.8240 92 1678 104.8 14.00 
65.7 1.8279 93 1700 106.1 14.19 
65.8 1.8312 94 1721 107.5 14.36 
65.9 1.8337 95 1742 108.7 14.54 
66.0 1.8355 96 1762 110.0 14.70 
66.0 1.8364 97 1781 11252 14.87 
66.0 1.8361 98 1799 112.3 15.02 
65.9 1.8342 99 1816 113.4 15.15 
65. 1.8305 100 1831 114.3 15.28 
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TABLES OF THE MANUFACTURING CHEMISTS' 
ASSOCIATION 
SULFURIC ACID 
Authorities — W. C. Fareuson; H. P. Tarsor 
This table has been approved and adopted as a standard by 
the Manufacturing Chemists’ Association of the United States. 
Specific Gravity determinations were made at 60° F., com- 
pared with water at 60° F. 


From the Specific Gravities the corresponding degrees Baumé 
were calculated by the following formula: 


; 145 
Baumé = 145 — Sains 


Baumé Hydrometers for use with this table must be graduated 
py the above formula, which formula should always be printed 
on the scale. 





66° Baumé = Sp. Gr. 1.8354. 


1 cu. ft. water at 60° F. weighs 62.37 lbs. av. 
Atomic weights from F. W. Clarke’s table of 1901. O = 16. 
H.SO, = 100 per cent. 


H.SO. O. V. 60° 


OVE 93.19 100.00 119.98 
60° 77.67 83.35 100.00 
50° 62.18 66.72 80. 06 


Acids stronger than 66° Bé. should have their percentage 
compositions determined by chemical analysis. 





; Weight | = _ : 
Per cent of Per cent| Pounds Freezing 
= : Tw.° O. V. 

e oes H2SO a Ibs. aa z in 1 cu. ft. ae 
0 | 1.0000 0.0 | 0.00 | 62.37 | 0.00 ON00>) 232.02 F. 
1 | 1.0069 1.4 | 1.02 | 62.80 | 1.09 TOSmmo te mee 
2 | 1.0140 2.8 | 2.08 | 68.24 | 2.23 1.41 3025 ee 
3 | 1.0211 4.2 | 3.13 | 63.69 | 3.36 AHA QOES: SE 
4 | 1.0284 5.7 | 4.21 | 64.14 | 4.52 2.90 | 28.9 * 
) | TR Sy 7.1 | 5.28 | 64.60 | 5.67 SS AOOM [mere al mee 
6 | 1.0482 8.6 | 6.37 | 65.06 | 6.84 4.45 | 27.2 * 
7 | 1.0507 | 10.1 | 7.45 | 65.53 | 7.99 5.24 | 26.3 “ 
8 | 1.0584 | 11.7 | 8.55 | 66.01 | 9.17 G.1066 | 925 aes 
9 |} 1.0662 | 18.2 | 9.66 | 66.50 {10.37 6.89 | 24.0 *“ 

10 | 1.0741 | 14.8 |10.77 | 66.99 |11.56 CLES PEy O 

11 | 1.0821 | 16.4 |11.89 | 67.49 |12.76 8.61 PA ese sp 3 

12 | 1.0902 |} 18.0 /18.01 | 68.00 |13.96 9749 e200 

13 | 1.0985 | 19.7 |14.13 | 68.51 |15.16 | 10.39 ies ee 

14 | 1.1069 | 21.4 |15.25 | 69.04 /16.36 | 11.30 1GEGm on 


* Calculated froma Pickering’s results, Journal of London Chemical Society; 
yol. 57, p. 363. 1663 


SULFURIC ACID (Continued) 


. Weight Pounidat \meinreen 
o |Per cent of Per cent] *0U2 Tees 
Bé.° | Sp. gr. Tw. ESO eile lncua tlle OF, O. V. (melting) 


Palate * lin 1 cu.ft.| point. 





_—|———q—q— | w“€— \ —q— \um | _ 





15 | 1.1154 | 23.1 |16.38 | 69.57 {17.58 | 12.23 | 14.7 F. 
16 | 1.1240 | 24.8 |17.53 | 70.10 /18.81 | 18.19 | 12.6 “ 
17 | 1.1328 | 26.6 |18.71 | 70.65 |20.08 | 14.18 | 10.2 “ 
18 | 1.1417 | 28.3 |19.89 | 71.21 21.34 | 15.20 Chto’ 
19 | 1.1508 | 30.2 (21.07 | 71.78 |22.61 | 16.23 Ee 
20 | 1.1600 | 32.0 22.25 | 72.35 |23.87 | 17.27 |4+ 1.6 “ 
21 | 1.1694 | 33.9 |23.43 | 72.94 |25.14 | 18.34 |- 1.8 “ 
22 | 1.1789 | 35.8 24.61 | 73.53 |26.41 | 19.42 |- 6.0 “ 
23 | 1.1885 | 37.7 |25.81 | 74.13 |27.69 | 20.53 |-11 “ 
24 | 1.1983 | 39.7 |27.03 | 74.74 |29.00 | 21.68 |-16 “ 
25 | 1.2083 | 41.7 |28.28 | 75.36 /30.34 | 22.87 |-23 “ 
26 | 1.2185 | 43.7 |29.53 | 76.00 /31.69 | 24.08 |-30 “ 
27 | 1.2288 | 45.8 [30.79 | 76.64 |33.04 | 25.32 |-39 “ 
28 | 1.2393 | 47.9 (82.05 | 77.30 [34.39 | 26.58 |-49 “ 
29 | 1.2500 | 50.0 [33.33 | 77.96 [35.76 | 27.88 |-61 “ 
30 | 1.2609 | 52.2 |34.63 | 78.64 137.16 | 29.22 |-74 « 
314] 1.2719 |] 54.4 )385.93 | 79.33 |38.55 | 30.58 |-82 « 
' 32 | 1.2832 | 56.6 |37.26 | 80.03 |39.98 | 32.00 |-96 “ 
33 | 1.2946 | 58.9 |388.58 | 80.74 |41.40 | 33.42 |-97 “« 
34 | 1.3063 | 61.3 /39.92 | 81.47 |42.83 | 34.90 |-91 “ 
35 | 1.3182 | 63.6 [41.27 | 82.22 |44.28 | 36.41 |-81 © 
36 | 1.3303 | 66.1 [42.63 | 82.97 [45.74 | 37.95 |-70 “ 
37 | 1.3426 | 68.5 /43.99 | 83.74 |47.20 | 39.53 |-60 “« 
38 | 1.3551 | 71.0 /45.35 | 84.52 |48.66 | 41.13 |-53 
39 | 1.3679 | 73.6 |46.72 | 85.32 |50.13 | 42.77 |-47  « 
40 | 1.3810 | 76.2 [48.10 | 86.13 [51.61 | 44.45 |-41 
41 | 1.3942 | 78.8 |49.47 | 86.96 |53.08 | 46.16 |-35 “ 
42 | 1.4078 | 81.6 [50.87 | 87.80 |54.58 | 47.92 |-31 « 
43 | 1.4216 | 84.3 |52.26 | 88.67 |56.07 | 49.72 |-27 « 
44 | 1.4356 | 87.1 [53.66 | 89.54 [57.58 | 51.56 |-23 
45 | 1.4500 | 90.0 [55.07 | 90.44 |59.09 | 53.44 |-20 « 
46 | 1.4646 | 92.9 [56.48 | 91.35 |60.60 | 55.36 |-14 “ 
47 | 1.4796 | 95.9 |57.90 | 92.28 |62.13 | 57.33 |-15 “ 
48 | 1.4948 | 99.0 |59.32 | 93.23 63.65 | 59.34. |-18 “ 
49 | 1.5104 |102.1 |60.75 | 94.20 |65.18 | 61.40 |-22 @ 








* Calculated from Pickering’s results. Journal of London Chemical Society, 
vol. 57, p. 363. 1664 


SULFURIC ACID (Continued) 


_| Pounds | *Freezing 





Bé2 anton Tw Per cent of Per cen O. V. coal 

Pp. & aT cau * lin 1 cu.ft. ae = 
50 | 1.52638 105.3 95.20 |66.72 | 63.52 |-27 F. 
51 | 1.5426 /108.5 96.21 |68.31 | 65.72 |~—33 ra 
52 | 1.5591 {111.8 97.24 |69.89 | 67.96 |-39 ha 
53 | 1.5761 {115.2 98.30 |71.50 | 70.28 |—49 a 
54 | 1.5934 /118.7 99.38 |73.11 | 72.66 |—59 iy 
55 | 1.6111 /122.2 100.48 |74.74 | 75.10 les 
56 | 1.6292 |125.8 101.61 |76.37 | 77.60 cro ing 
57 | 1.6477 |129.5 102.77 |78.07 | 80.23 canta 
58 | 1.6667 |133.3 103.95 |79.79 | 82.95 he Wes 
59 | 1.6860 |137.2 105.16 |81.54 | 85.75 |- 7] ® 
60 | 1.7059 |141.2 106.40 |83.35 | 88.68 |+12.6 F, 
61 | 1.7262 |145.2 107.66 |85.23 | 91.76 | 27.3 “ 
62 | 1.7470 |149.4 108.96 |87.24 | 95.06 | 39.1 “ 
63 | 1.7683 |153.7 110.29 |89.43 | 98.63 | 46.1 “ 
64 | 1.7901 |158.0 111.65 |91.92 |102.63 | 46.4 “ 
644) 1.7957 1159 1 112.00 |92.64 |103.75 | 43.6 
642! 1.8012 {160.2 112.34 |93.40 |104.93 | 41.1 “ 
642| 1.8068 |161.4 112.69 |94.23 |106.19 | 37.9 “ 
65 | 1.8125 |162.5 113.05 |95.13 |107.54 | 33.1 “ 
654 1.8182 |163.6 113.40 |96.10 |108.97 | 24.6 “« 
654] 1.8239 |164.8 113.76 |97.22 |110.60 | 13.4 “ 
653 1.8297 |165.9 114.12 |98.51 |112.42 |-— 1 af 
66 | 1.8354 |167.1 114.47 |100.0 |114.47 |-29 sé 











bs paced from Picker’ng’s results, Journal of London Chemical Society, 
vol. 57, p. 




















Per cent Pounds Per cent pords 

APPROXIMATE BOIL- 60° in 1 cu. ft. 50° inlcu. ft 
ING POINTS ee Re 

61.93 | 53.34 | 77.36 | 66.63 

50° Bé. 295 F. 63.69 | 55.39 | 79.56 | 69.19 

60" 6 886 65.50 | 57.50 | 81.81 | 71.83 

OF ieee 67.28 | 59.66 | 84.05 | 74.53 

see ‘ vo 69.09 | 61.86 | 86.30 | 77.27 

64° 45] 70.90 | 64.12 | 88.56 | 80.10 

65° (a3 485 “ 15 TP 66. 43 90.83 82.98 

66° “ 538 “ 74.55 | 68.79 | 93.12 | 85.93 

76.37 | 71.20 | 95.40 | 88.94 

78.22 | 73.68 | 97.70 | 92.03 





——$—— 





SULFURIC ACID (Continued) 
FIXED POINTS 












































Per cent Per cent Caron founds Per cent coe 
Sp. gr. | H2SOs| Sp. er. | H2SOs || 60° | inioust.| 50 lindeu-tt 
1.0000 00} 1.5281] 62.34 || 80.06] 76.21 |100.00 | 95.20 
1.0048 71| 1.5440) 63.79 || 81.96] 78.85 |102.38 | 98.50 
1.0347} 5.14! 1.5748] 66.51 
1.0649] 9.48] 1.6272} 71.00 || 83.86] 81.54 |104.74 1101.85 
1.0992} 14.22] 1.6679] 74.46 || 85.79} 84.33 |107.15 |105.33 
1.1353] 19.04] 1.7044] 77.54 || 87.72] 87.17 |109.57 |108. 89 
1.1736} 23.94) 1.7258] 79.40 
1.2105] 28.55} 1.7472] 81.32 |) 89.67] 90.10 |112.01 |112.55 
1.2513) 33.49] 1.7700] 83.47 |} 91.63] 93.11 {114.46 |116.30 
1.2951) 38.64] 1.7959} 86.36 || 93.67] 96.26 |117.00 |120.24 
1.3441] 44.15) 1.8117] 88.53 || 95.74|) 99.52 |119.59 |124.31 
1.3947} 49.52) 1.8194] 89.75 || 97.84)102.89 |122.21 |128.52 
1.43807) 53.17) 1.8275] 91.32 
1.4667} 56.68} 1.8354] 93.19 |/100.00|106.40 |124.91 |132.91 
1.4822) 58.14 102.27)110.10 |127.74 |137.52 
104.67)114.05 |130.75 |142,47 


107.30/118.34 |134.03 |147.82 
ALLOWANCE FOR TEM- 110. 29/123.14 |137.76 153.81 
PERATURE 

At 108 Be. .029° Bé. or .00023 Sp. Gr. Fone oe ae notes sooane 

5 a ay; 112. 125. , 57. 

At 20 re .036° Bé. or .00034 Sp. Gr. 113. 05 LO7s 40 141. 22 159. 14 
At. a0? 6 .035° Bé. or .00039 Sp. Gr. |114.14/129.03 |142.57 |161.17 
At: ec a .031° Bé. or .00041 Sp. Gr. HYD 20) 120 378 Gs 2202, 16a 


At. 80° . .028° Bé. or .00045 Sp. Gr. |116.65)132.70 |145.71 |165.76 
At oh Be .026° Bé. or .00053 Sp. Gr. tae eae iors ine 
At 63° Bé. 026” Bé. or .00057 Sp. Gr. 


At 66° Be .0235° Bé. or 00054 Sp. Gr. 
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SULFURIC ACID, SO; 
Specrric Gravity or Aqueous Sutruric Acip SoLuTIONS aT 




















20° 
- C. Grvine SO; Content 
G. per Lbs. per Lbs per 
Bé. Sp. gr. Ge liter Cul it: gal. 
a SO3 SOs SOs 
On 1.0051 8163 8.204 .5122 0.0685 
Waite 1.0118 1.633 16.52 1.030 .1379 
2.6 1.0184 2.449 24.94 1.557 . 2082 
3.5 1.0250 3.265 33.47 2.090 . 2793 
4.5 1.0317 4.082 42.11 2.628 8514 
5.4 1.0385 4.898 50.86 3.175 4245 
6.3 1.0453 5.714 59.73 3.729 4984 
bee 1.0522 6.531 68.72 4.290 SSE) 
8.1 1.0591 7.347 77.81 4.857 6494 
9.0 1.0661 8.163 87.02 5.433 . 7263 
9.9 1.0731 8.979 96.32 6.015 .8042 
10.8 1.0802 9.796 105.8 6.606 . 8833 
libs ¢/ 1.0874 10.612 115.4 7.204 9633 
12.5 1.0947 11.48 125.1 7.810 1.044 
13.4 1.1020 12,24 134.9 8.424 1.126 
14.3 1.1094 13.06 144.9 9,045 1.209 
15.2 1.1168 13.88 155.0 9.673 1.293 
16.0 1.1243 14.69 165.2 10.31 1.379 
16.9 1.1318 15.51 175.5 10.95 1.465 
Ly care 1.1394 16.33 186.0 11.62 1.553 
18.6 1.1471 17,14 196.6 12.28 1.641 
19.4 1.1548 17.96 207.4 12.95 1.731 
20.3 1.1626 18.78 218.3 13.62 1.821 
21.1 1.1704 19.59 229.3 14.32 1.913 
21.9 1.1783 20.41 240.5 15.01 2.007 
22.8 1.1862 21.22 251.8 15:71 2.101 
23.6 1.1942 22.04 263.2 16.43 2.197 
24.4 1.2023 22.86 274.8 17.16 2.293 
25.2 1.2104 23.67 286.5 17.89 2.391 
26.0 1.2185 24.49 298.4 18.63 2.491 
26.8 1.2267 25.31 310.4 19.38 2.590 
27.6 1.2349 26.12 322.6 20.14 2.692 
28.4 1.2432 26.94 334.9 20.91 2.795 
29.1 1.2515 PAL ntfs) 347.3 21.68 2.899 
29.9 1.2599 28.57 360.0 22.47 3.003 
30.7 1.2684 29.39 372.7 2327 3.111 
31.4 1.2769 30.20 385.7 24.07 3.219 
32.2 1.2855 31.02 398.8 24.89 3.328 
33.0 1.2941 31.84 412.0 25.72 3.438 
33.7 1.3028 32.65 425.4 26.45 3.550 
34.5 1.3116 33.47 439.0 27.40 3.664 
35.2 1.3205 34.29 452.7 28.26 3.778 
35.9 1.3294 35.10 466.6 29.13 3.894 
36.7 1.3384 35.92 480.7 30.01 4.011 
37.4 1.3476 36.73 495.0 30.91 4.131 
38.1 1.3569 37.55 509.5 31.81 4.252 
38.9 1.3663 38.37 §24.2 o2.03 4.375 
39.6 1.3758 39.18 539.1 33.66 4.499 
40.3 1.3854 40.00 554.1 34.50 4.624 
41.1 1.3951 40.82 569.5 35.55 4.752 
41.8 1.4049 41.63 584.9 36.51 4,881 
42.5 1.4148 42.45 600.6 37.49 5.012 
43.2 1.4248 43.26 616.4 38.48 5.144 
44.0 1.4350 44.08 632.6 39.49 5.279 
44.7 1.4453 44.90 648.9 40.51 5.415 
45.4 1.4557 45.71 665.5 41.54 5.553 





1667 


SULFURIC ACID SO; (Continued) 
Sprciric Gravity or Aqueous SutFuric Acip SOLUTIONS AT 








20° 
vo C. Givine SO; ContTEeNT 
G. per Lbs. per Lbs. per 
Bé. Sper pea cent liter cu. ft. gal. 
u SOs SOs SOs 
46.1 1.4662 46.53 682.2 42.59 5.693 
46.8 1.4768 47.35 699.2 43.65 5.835 
47.5 1.4875 48.16 716.4 44.73 5.979 
48.2 1.4983 48.98 733.9 45.81 6.124 
48.9 1.5091 49.80 751.5 46.91 6.271 
49.6 1.5200 50.61 769.3 48.02 6.420 
50.3 1.5310 51.43 787.3 49.15 G25a8 
51.0 1.5421 52,24 805.6 50.29 6.723 
61.7 1.5533 53.06 824.5 51.45 6.878 
62.3 1.5646 53.88 843.3 52.62 0385 
53.0 1.5760 54.69 862.0 53.81 7.193 
53.7 1.5874 55.51 880.8 55.01 7.353 
54.3 1.5989 56.33 900.4 56,22 7.516 
55.0 1.6105 57.14 920.0 57.45 7.680 
55.6 1.6221 57.96 940.4 58.69 7.846 
56.3 1.6338 58.77 960.0 59.95 8.014 
56.9 1.6456 59.59 980,4 61.22 8.180 
57.5 1.6574 60.41 1001 62.51 8.359 
58.1 1.6692 61.22 1022 63.80 8.530 
58.7 1.6810 62.04 1043 65.10 8.702 
59.3 1.6927 62.86 1064 66.42 8.882 
59.9 1.7043 63.67 1085 67.75 9.053 
60.5 1.7158 64.49 1106 69.08 9.233 
61.1 1.7272 65.31 1128 70.42 9.412 
61.6 1.7383 66.12 1149 W.25 9.592 
62.1 1.7491 66.94 1171 73.09 9.771 
62.6 1.7594 Chars. 1192 74.42 9.951 
63.0 1.7693 68.57 1213 75.74 10.12 
63.5 1.7786 69.39 1234 77.04 10.30 
63.9 1.7872 70.20 1255 78.33 10.47 
64,2 1.7951 71.02 1275 79.58 10.64 
64.5 1.8022 71.84 1295 80.82 10.80 
64.8 1.8087 72.65 1314 82.04 10.96 
65.1 1.8144 73.47 1333 83.18 11.13 
65.3 1.8195 74.28 1352 84.41 11,28 
65.5 1.8240 75.10 1370 85.55 11.43 
65.7 1.8279 75.92 1388 86.61 11.58 
65.8 1.8312 76.73 1405 87.75 Lez 
65.9 1.8337 Ce ats 1422 88.73 11.87 
66.0 1.8355 78.37 1438 89.79 12.00 
66.0 1.8364 79.18 1454 90.77 12.14 
66.0 1.8361 80.00 1468 91.67 12.26 
65.9 1.8342 80.82 1482 92.57 12.37 
65.8 1.8305 81.63 1495 93.31 12.47 
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TANNIC ACID 
Spreciric GRAVITY OF pure Tannic Acip SOLUTIONS AT 
152 























. (TRAMMER) 
P . per Lbs. per 
Bs. | Sper. | Gcared, | ithe be a 
0.6 1.0040 a) 10.04 0.6268 0.0838 
0.6 1.0044 1.0 11.05 0.6897 0.0922 
0.7 1.0048 12 12.06 0.7527 0.1006 
0.8 1.0052 1.3 13.07 0.8158 0.1091 
0.8 1.0056 1.4 14.08 0.8789 0.1175 
0.9 1.0060 1.5 15.09 0.9420 0.1259 
0.9 1.0064 1.6 16.10 1.005 0.1344 
1.0 1.0068 hae Lia? 1.068 0.1428 
1.0 1.0072 1.8 18.13 1.132 0.1513 
1 1.0076 U8 19.14 1.195 0.1598 
1.2 1.0080 2.0 20.16 1.259 0.1682 
1.2 1.0084 2.1 21.18 1.322 0.1767 
1.3 1.0088 2.2 22.19 1.385 0.1852 
1.3 1.0092 2.3 23.21 1.449 0.1937 
1.4 1.0096 2.4 24 .23 1.513 0.2022 
1.4 1.0100 2:5 2525 1.576 0.2107 
1.5 1.0104 2.6 26.27 1.640 0.2192 
1.5 1.0108 Wf 27 .29 1.704 0.2278 
1.6 1.0112 2.8 28.31 1.768 0.2363 
1.7 1.0116 2.9 29 .34 1.8381 0.2448 
ed 1.0120 3.0 30.36 1.895 0.2534 
1.8 1.0124 Boil 31.38 1.959 0.2619 
1.8 1.0128 3.2 32.41 2.023 0.2705 
1.9 1.0132 3.3 33.44 2.087 0.2790 
1.9 1.0136 3.4 34.46 2.151 0.2876 
2.0 1.0140 3.5 35.49 2.216 0.2962 
2.1 1.0144 3.6 36.52 2.280 0.3048 
2.1 1.0148 3.7 37.55 2.344 0.3133 
2.2 1.0152 3.8 38 .58 2.408 0.3219 
202 1.0156 3.9 39.61 2.473 0.3305 
2.3 1.0160 4.0 40.64 2.537 0.3392 
253 1.0164 4.1 41.67 2.601 0.3478 
2.4 1.0168 4.2 42.71 2.666 0.3564 
2.5 10172 4.3 43.74 2.731 0.3650 
2.5 1.0176 4.4 44.77 2.795 0.3737 
2.6 1.0180 4.5 45.81 2.860 0.3823 
2.6 1.0184 4.6 46 .85 2.924 0.3909 
2.7 1.0188 4.7 47.88 2.989 0.3996 
2 1.0192 4.8 48 .92 3.054 0.4083 
2.8 1.0196 4.9 49 .96 3.119 0.4169 
2.8 1.0200 5.0 51.00 3.184 0.4256 
5.6 1.0401 10.0 104.0 6.493 0.8680 





TARTARIC ACID 


Sreciric Gravity or Aqurous TartTaric Acip (p) SonuTIons 
aT 15° C. (GERLACH) 


























Be | “Bye | Pe gents) Gi pene tbe. perf tes 
0.6 1.0045 ul 10.05 0.6271 0.0838 
1.3 1.0090 2 20.18 1.260 0.1684 
2.6 1.0179 4 40.72 2.542 0.3398 
3.9 1.0273 6 61.64 3.848 0.5144 
ja2 1.0371 8 82.97 5.179 0.6924 
6.5 1.0469 10 104.7 6.535 0.8737 
7.8 1.0565 12 126.8 CSUs 1.058 
9.0 1.0661 14 149.3 9.317 1.246 
10.3 1.0761 16 172.2 10.75 1.437 
11.5 1.0865 18 195.6 12.21 1.632 
12.8 1.0969 20 219.4 18}..:74 1.831 
14.0 1.1072 22 243 .6 15,210 2.033 
15.2 1.1175 24 268 .2 16.74 2.238 
hGRS 1.1282 26 293 .3 18.31 2.448 
a Sif 1.1393 28 319.0 19.91 2.662 
19.0 1.1505 30 345.2 21.55 2.880 
20.2 1.1615 32 Sled. 23 .20 3.102 
21.3 1.1726 34 398.7 24.89 3.327 
22.5 1.1840 36 426.2 26.61 3.557 
23 .8 1.1959 38 454.4 28.37 3.792 
25.0 1.2078 40 483 .1 30.16 4.032 
26.1 1.2198 42 512.3 31.98 4.275 
27.3 1.2317 44 541.9 33 .83 4.523 
28.5 1.2441 46 572.3 30.03 4.776 
29.6 1.2568 48 603 .3 37 .66 5.034 
30.8 1.2696 50 634.8 39 .63 5.298 
32.0 1.2828 52 667.1 41.64 5.567 
Jann 1.2961 54 699.9 43 .69 5.841 
34.3 1.3093 56 733 .2 45.77 6.119 
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ZINC CHLORIDE 
Sprcrric Graviry oF Aqueous Zinc CHLORIDE SOLUTIONS 




















20 
AT “Fo C. 

Beem dso eae eonsalen GaP enka eT Pe 
2.4 1.0167 2 20.33 1.269 0.1697 
4.9 1.0350 4 41.40 2.584 0.3455 
Use 1.0532 6 63.19 3.945 0.5274 
9.7 1.0715 8 85.72 5.351 0.7154 
11.0 1.0819 10 108.2 6.754 0.9029 
14.2 1.1085 12 133 .0 8.304 1.110 
16.4 1.1275 14 157.9 9.854 Ia l7/ 
18.6 1.1468 16 183.5 11.45 ie siE 
20.7 1.1665 18 210.0 iByeilal 1.752 
22.8 1.1866 20 23 (ao 14.82 1.980 
27.9 1.2380 25 309.5 19.32 2.583 
32.8 1.2928 30 387.8 24.21 3.230 
37.8 1.3522 35 473.3 29.54 3.950 
42.7 1.4173 40 566.9 35.39 4.731 
47.6 1.4890 45 670.1 41.83 5.592 
52.5 1.5681 50 784.1 48 .95 6.543 
57.4 1.655 55 910.3 56.82 7.596 
62.1 1.749 60 1049 65.51 8.757 
66.7 1.851 65 1203 VAsy lk 10.05 
71.1 1.962 70 1373 85.74 11.46 
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ZINC CHLORIDE 
Spreciric Gravity or Aqurous Zinc Cuioripe SoLurions at 


on F. (Wuitnrey, Harrie, Saxryp) 


—_— CC eee SO e see 


Weicht Per cent Lbs. 50 
Bé s Per cent of 1 a ft.| Lbs. ZnCle 50 per cent 
Der ZnCls mali, in 1 cu. ft. | per cent ZnCl, 

1 Be ZnCle in 1 cu. ft. 





-0000 0 62.37 0 0 
2 - 9546 
6 1.9352 
8 2.9170 
0 i 3.9126 
2 4.9226 
-0123 9.26 6.0246 
-5714 10.90 7.1428 
- 1388 12.54 8.2776 
-7149 14.18 9.4298 
5 10.5978 
- 9256 17.56 11.8512 
-5620 19.30 13.1240 
21.04 14.4146 
22.78 15.7274 
24.52 17.0586 
26.42 18.5204 
28.30 19.9940 
21.5054 
23.0270 
24.5700 
26.2000 
27.8532 
29.5334 
31.2414 
32.9776 
34.7776 
36.6032 
38.4800 
40.3676 
42.3084 
44.2820, 
46.2734 
48.3148 
50.3974 
52.5056 
54.6606 
56.8594 
59.0964 
61.3792 
63.7018 
66.1244 
68.5718 
71.0956 
73.6376 
76.2590 
78.9446 
81.6862 
84.5036 
87.3610 
90.3068 
93.2852 
96.3454 


OONOMNPWHRHO 
o 
or 
oO 
a 
CONNOR WOE 
is 
or 
[oz] 
On 
Oo 
(ov) 
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[oz] 
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Prt Fe pet et Feat at feat fe fra fed rh a a fk feat feat ft fe foal ak a fk fk fk fe feat oad fk pk fk fk fk fe pd ead oak nk ad feed fd fk fk Jk fk fk fd fed feed ed et fot 





ZINC CHLORIDE (Continued) 
Sprciric Gravity or Aqueous Zinc CHLORIDE SOLUTIONS A? 








60° 
60° F. (Wuitney, Harti, Saxryp) 
. Per cent| Lbs. 50 
Bé g s Per cent ee Lbs. ZnClz 50 per cent 
x Dp. gr. JACI Os ibs *! in I cu. ft. Pet cent ZnCle 
mass ZnClz | in 1 cu. ft. 
53 1.5761 50.60 98.30 49.7398 101.20 99.4796 
54 1.5934 51.66 99.38 51.3397 103.32 102.6794 
55 1.6111 §2.72 100.48 52.9731 105.44 105.9462 
56 1.6292 53.80 101.61 54.6662 107.60 109 . 3324 
57 1.6477 54.88 102.077 56.4002 109.76 112.8004 
58 1.6667 55.97 103.95 58.1808 111.94 116.3616 
59 1.6860 57.06 105.16 60.0043 114.12 120.0086 
60 1.7059 58.15 106.40 61.8716 116.30 123.7432 
61 1.7262 59.23 107.66 63.7670 118.46 127.5340 
62 1.7470 60.30 108.96 65.7029 120.60 131.4058 
63 1.7683 61.37 110.29 67.6850 122.74 135.3700 
64 1.7901 62.44 111.65 69.7143 124.88 139.4286 
65 1.8125 63.52 113.05 71.8094 127.04 143.6188 
66 1.8354 64.68 114.47 74.0392 129.36 148.0784 
67 1.8590 65.85 115.95 76.3531 131.70 152.7062 
68 1.8831 67.02 117.45 78.7150 134.04 157.4300 
69 1.9079 68.19 119.90 81.1461 136.38 162.2922 
70 1.9333 69.36 120.58 83.6343 138.72 167.2696 
FIXED POINTS* 
Per cent APPROXIMATE, 
a | Boge: | ZnCl ALLOWANCE FOR 
TEMPERATURE 
5.08 1.0363 3.88 Bor ERO uae ee 
10.16 1.0754 8.05 oa i = 0.029° “ ‘g 
15.35 1.1184 12.59 stone be Me ose Gaal 
20.35 1.1633 17.32 ato Ripe Dh 
25.14 1.1707 22.02 nee Ramee gael oa ee 
30.00 1.2609 26.90 Da oe Sree 
35.07 1.3190 32.00 stTAQo tt ay 0.033° OY ° 
40.15 1.3829 37.14 Bee as Ee akto |e 
44.99 1.4499 42.15 “Boe == oloage “| 
50.14 1.5285 47.58 ipso Bat gags eel ae 
55.05 1.6120 SLa ia “ 60° ae = 0.027° “ce be 
60.13 1.7085 58.29. GOA CO 0.027° “ iS 
65.11 1.8150 63.65 “70° “ = 9.924° “ 
70.05 1.9345 69.42 c : 


ee ee 
*The percentage composition on all fixed points were determined by 
actual chemical analysis, both Zinc and Chlorine being determined. 
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ZINC NITRATE 
Spreciric Gravity oF Aqurous Zinc NITRATE SOLUTIONS AT 
18° 























* 
7 ©. 
Ba | |8p) ene gear et GABE Laine gen ty tea 
2D 1.0154 2 20.31 1.268 0.1695 
4.5 1.0322 4 41 .29 2.577 0.3446 
6.9 1.0496 6 62.98 3.9381 0.5256 
9.2 1.0675 8 85.40 5233 0.7127 
11.5 1.0859 10 108.6 6.779 0.9062 
13.8 1.1048 iy 132.6 8.276 1.106 
16.0 1.1244 14 157.4 9.827 1.314 
18.3 1.1445 16 183.1 11.438 1.528 
20.6 1.1652 18 209.7 13.09 1.750 
22.8 1.1865 20 ENG 14.81 1.980 
28.3 1.2427 25 310.7 19.39 2.593 
33.7 1.3029 30 390.9 24.40 3.262 
39.0 1.3678 5 478.7 29.89 3.995 
44.2 1.4878 40 575.1 35.90 4.799 
49.2 1.5134 45 681.0 42.51 5.683 
54.1 1.5944 50 797 .2 49.77 6.653 
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ZINC NITRATE 


Sprciric Gravity or Aqueous Zinc Nitrate SOLUTIONS AT 
17.5° (FRANz) 








Per cent G. per Lbs. per Lbs. per 
Bé. Sp. er. Zn(NOs)2 liter cu. ft. gal. 
1.4 1.0099 1 10.10 0.6305 0.0843 
2.8 1.0198 2 20.40 12%3 0.1702 
4.2 1.0297 3 30.89 1.928 0.2578 
5.5 1.0396 4 41.58 2.596 0.3470 
6.9 1.0496 5 52.48 3.276 0.4380 
8.1 1.0590 6 63.54 3.967 0.5303 
9.3 1.0684 7 74.79 4.669 0.6241 
10.5 1.0778 8 86.22 §.383 0.7196 
11.6 1.0872 9 97.85 6.108 0.8166 
12.8 1.0968 10 109.7 6.847 0.9153 
14.0 1.1070 11 121.8 7.602 1.016 
15.2 1.1172 12 134.1 8.369 L419 
16.4 1.1274 13 146.6 9.149 1.223 
17.5 1.1376 14 159.3 9.942 1.329 
18.6 1.1476 15 lp asl 10.75 1.437 
19.9 1.1586 16 185.4 DUS, 1.547 
21.0 1.1696 ie 198.8 12.41 1.659 
22.2 1.1806 18 212.5: 13.27 1.773 
23.3 1.1916 19 226.4 14.13 1.889 
24.4 1.2024 20 240.5 15.01 2.007 
25.6 1.2147 21 255.1 15.92 2.129 
26.8 1.2270 22 269.9 16.85 2.253 
28.0 1.2393 23 285.0 17.79 2.379 
29.1 1.2516 24 300.4 18.75 2.507 
30.3 1.2640 25 316.0 19.73 2.637 
31.4 1.2766 26 331.9 20.72 2.770 
62.5 1.2892 Ail 348.1 215738 2.905 
33.6 1.3018 28 364.5 2215) 3.042 
34.7 1.3144 29 381.2 23.80 3.181 
35.7 1.3268 30 398.0 24.85 3.322 
36.8 1.3396 31 415.3 25.92 3.466 
37.8 1.3524 32 432.8 27.02 3.612 
38.8 1.3652 33 450.5 28.12 3.760 
39.8 1.3780 34 468.5 29.25 3.910 
40.7 1.3906 35 486.7 30.38 4.062 
41.7 1.4039 36 505.4 31.55 4.218 
42.7 1.4172 37 524.4 32.73 4.376 
43.6 1.4305 38 543.6 33.93 4.536 
44.6 1.4438 39 563.1 35.15 4.699 
45.5 1.4572 40 582.9 36.39 4.864 
46.4 1.4707 41 603.0 87.64 5.032 
47.3 1.4844 42 623.4 38.92 5 203 
48.2 1.4981 43 644.2 40.21 5.376 
49.1 1.5118 44 665.2 41.53 5.551 
50.0 1.5258 45 686.6 42.86 5.730 
50.9 1.5403 46 708.5 44.23 5.913. 
61.7 1.5548 47 730.8 45.62 6.098 
52.6 1.5693 48 193.3 47.02 6.286 
53.4 1.5838 49 Ow 48.45 6.476 
54.3 1.5984 50 799.2 49.89 6.669 
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ZINC SULFATE 
Sprrecirric Gravity or AquEeous Zinc SULFATE SOLUTIONS AT 
20° 
Cas 





Ae 
























Bs. | Sper | Mergent | Ge bs he 
25) 1.0190 2 20.38 1.272 0.1701 
5.6 1.0403 4 41.61 2.598 0.3473 
So 1.0620 6 63 .72 3.978 0.5318 
11.23 1.0842 8 86.74 5.415 0.7238 
14.0 1.1071 10 110.7 6.911 0.9239 
16.8 1.1308 12 135.7 8.471 1.132 
19.5 1.1553 14 161.7 10.10 1.350 
22.2 1.1806 16 188.9 11.79 1.576 
Per cent 
G. per . per : 
Bé. | Sp. gr. Poy, liter | onde | a ae 
Pall 1.0190 3.562 36.30 2.266 0.3030 
5.6 1.0403 7.125 74.12 4.627 0.6185 
8.5 1.0620 | 10.69 113.5 7.085 0.9472 
11.3 1.0842 | 14.25 154.5 9.645 1.289 
14.0 LO ASS eh se 197.2 12°31 1.646 
16.8 1.13085) 21.37 241.7 15.09 2.017 
19.5 1.15383 | 24.94 288.1 17.99 2.404 
2272 1.1806 | 28.50 336.5 21.00 2.808 
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ZINC SULFATE 


Sreciric Graviry or Aqurous Zinc Suurate SoLuTIONS AT 
15° C. (GmRLAcH) 


Per cent 








G. per Lbs. per Lbs. per 
Bé. | Sp. gr. | epee liter | cu. ft. gal. 
0.9 1.006 1 10.06 0.6280 0.0840 
1.9 1.013 2 20.26 1.265 0.1691 
Did 1.019 3 30.57 1.908 0.2551 
3.4 1.024 4 40.96 2.557 0.3418 
4.1 1.029 5 51.45 3,212 0.4294 
4.9 1.035 6 62.10 3.877 0.5182 
BS 7. 1.041 7 72.87 4.549 0.6081 
6.5 1.047 8 83.76 5.229 0.6990 
7.3 1.053 9 94.77 5.916 0.7909 
8.1 1.059 10 105.9 6.611 0.8838 
9.0 1.066 ry 117.3 7.320 0.9786 
9.9 1.073 12 128.8 8.038 1.075 
10.6 1.079 13 140.3 8.757 Te 7A. 
11.4 1.085 14 151.9 9.483 1.268 
12.1 1.091 15 163.7 10.22 1.366 
12.8 1.097 16 175.5 10.96 1.465 
13.5 1.103 17 187.5 UB ber al 1.565 
14.4 1.110 18 199.8 12.47 1.667 
15.1 1.116 19 212.0 13.24 1.770 
16.0 1.124 20 224.8 14.03 1.876 
assy 1.130 21 237.3 14.81 1.980 
nv 1.137 22 250.1 15.62 2.087 
18.1 1.143 23 262.9 16.41 2.194 
18.9 1.150 24 276.0 17.23 2.303 
19.7 1.157 25 289.3 18.06 2.414 
20.4 1.164 26 302.6 18.89 2.526 
21.2 LSU 27 316.2 19.74 2.639 
22.0 1.179 28 330.1 20.61 2.755 
22.6 1.185 29 343.7 21.45 2.868 
23.5 1.193 30 357.9 22.34 2.987 
24.2 1.200 31 372.0 23.22 3.104 
25.1 1.209 32 386.9 24.15 3.229 
25.8 1.216 33 401.3 25.05 3.349 
26.5 1.224 34 416.2 25.98 3.473 
27.2 1,231 35 430.9 26.90 3.560 
28.1 1.240 36 446.4 27.87 3.725 
28.6 1.246 37 461.0 28.78 3.847 
29.5 1.255 38 476.9 29.77 3.980 
30.2 1.263 39 492.6 30.75 4.111 
30.9 1.271 40 508.4 31.74 4.243 
31.7 1.280 41 524.8 32.76 4.380 
32.4 1.288 42 541.0 33.77 4.514 
33.0 1.295 43 556.9 34.76 4.647 
33.8 1,304 44 573.8 35.82 4.788 
34.3 1.310 45 589.5 36.80 4.920 
35.2 1.320 46 607.2 37.91 5.067 
36.0 1.330 47 625.1 39.02 5.217 
36.6 1.337 48 641.8 40.06 5.356 
37.3 1.346 49 659.5 41.17 5.504 
37.8 1.353 50 676.5 42.23 5.646 
38.5 1.362 51 694.6 43.36 5.797 
39.2 1.370 52 712.4 44.47 5.945 
39.9 1.380 53 731.4 45.66 6.104 
40.7 1.390 54 750.6 46.86 6.264 
41.4 1.399 55 769.5 48.03 6.421 
41.9 1.406 56 787.4 49.15 6.571 
42.6 1.416 57 807.1 50.39 6 736 
43.2 1.425 58 826.5 51.60 6.897 
44.0 1.435 59 846.7 52.85 7.065 
44, 1.445 60 867.C 54.12 7.235 
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ZINC SULFATE (Continued) 


Speciric Gravity or Aqueous Zinc SuLFATE SOLUTIONS AT 
15° C. (GERLACH) 








ns Per cent G. per Lbs. per Lbs. per 
Bé. | Sp. gr. | ZnSO4 | liter | cu. ft. gal. 
0.9 1.006 0.56 5.648 0.3526 0.0471 
1.9 1.013 1.12 i ha Rg 0/7101 0.0949 
2.7 1.019 1.68 17.16 1.071 0.1432 
3.4 1.024 2.25 23.00 1.436 0.1919 
4.1 1.029 2.81 28.89 1.803 0.2411 
4.9 1.035 3.380 34.86 2.177 0.2910 
5.7 1.041 3.93 40.91 2.554 0.3414 
6.5 1.047 4.49 47.03 2.936 0.3924 
7.3 1.053 5.05 63.21 3.322 0.4440 
8.1 1.059 5.61 59.46 3.712 0.4962 
9.0 1.066 6.18 65.83 4.110 0.5494 
9.9 1.073 6.74 72.29 4.513 0.6033 
10.6 1.079 7.30 78.75 4.916 0.6572 
11.4 1.085 7.86 85.28 §.324 ORZLLT: 
12.0 1.091 8.42 91.88 5.736 0.7667 
12.8 1.097 8.98 98.54 6.152 0.8224 
13.5 1.103 9.54 105.3 6.572 0.8786 
14.4 1.110 10.2 112.2 7.003 0.9361 
15.1 1.116 10.7 119.0 7.432 0.9935 
16.0 1.124 10.2 126.2 7.879 1.053 
167. 1.130 11.8 133.2 8.317 1.112 
17.5 1.137 12.4 140.4 8.767 1,172 
18.1 1.143 12.9 147.6 9.214 1.232 
18.9 1.150 13.5 155.0 9.673 1.293 
19.7 iD, ily 14.0 162.4 10.14 1.355 
20.4 1.164 14.6 169.9 10.61 1.418 
21.2 ib ile gl 15.2 177.5 11.08 1.481 
22.0 79) 15.7 185.3 LIS % 1,547 
22.6 1.185 16.3 192.9 12.04 1.610 
23.5 1.193 16.8 200.9 12.54 1.677 
24.2 1.200 17.4 208.9 13.04 1.743 
25.1 1.209 18.0 217.2 13.56 1.813 
25.8 1.216 18.5 225.3 14.06 1.880 
26.5 1.224 19.1 233.6 14,59 1.950 
27.2 1.231 19.7 241.9 15.10 2.019 
28.1 1.240 20.2 250.6 15.65 2.092 
28.6 1.246 20.8 258.8 16.16 2.160 
29.5 1,255 21.3 267.7 16.71 2.234 
30.2 1,263 pal eee) 276.5 17.26 2.308 
30.9 1.271 22.5 285.4 17.82 2.382 
31.7 1.280 23.0 294.6 18.39 2.459 
32.4 1.288 23.6 303.7 18.96 2.535 
33.0 1.295 24.1 312.6 19.52 2.609 
33.8 1.304 24.7 322.1 20.11 2.688 
34.3 1.310 25.3 331.0 20.66 2.762 
35.2 1.320 25.8 340.9 21.28 2.845 
36.0 1.330 26.4 350.9 21.91 2.929 
36.6 1.337 26.9 360.3 22.49 3.007 
37.3 1.346 27.5 370.3 23.12 3.090 
37.8 1.353 28.1 379.8 23.71 3.170 
38.5 1.362 28.6 390.0 24.35 3.254 
39.2 1.370 29.2 400.0 24.97 3.338 
39.9 1.380 29.8 410.6 25.63 3.427 
40.7 1.390 30.3 421.4 26.31 3.517 
41.4 1.399 30.9 432.0 26.97 3.605 
41.9 1.406 31.4 442.0 27.60 3.689 
42.6 1.416 32.0 453.1 28.29 3.782 
43.2 1.425 32.6 464.0 28.97 3.872 
44.0 1.435 33.1 475.3 29.67 3.967 
44.7 1.445 33.7 486 8 30.39 4.062 


SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 


Tue Sprcrric Graviry or Aqurous SoLturions ExpREssED IN GRAMS OF 
THE SUBSTANCE SHOWN BY THE FormMuULA PER 100 Grams 
OF THE AQUEOUS SOLUTION 














2 4 
= (2) 
a4 rs) na 3) do ) 
oe oe B Se Pa) = Os iS fo 5 
we ZR | Bel | Sele | Skis | aRle 
AY < < <q faa) ~Q 
1 1.0070 1.0065 1.0060 Tla(Osey | "Feggee 
2 1.0154 1.0144 1.0132 1.0133 1.0156 
3% | MARNE Sic, SE 7 Pe eee come | aN eas Wma || Fp eae 
‘ 1.0327 1.0305 1.0281 1.0282 1.0335 
6 1.0506 1.0469 1.0434 1.0433 1.0519 
ZL) Wiles 5 ri Se andl ace ne (ice cee 
9 




















SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
































(Continued) 
2 4 
° “oO le) 
Ye . a . elitr) O 
ate iS) 60 ee) _ Ho 
os ae lo ilo) Ais ealo HO |o S Io 
iF gels | Sele | Rag | agle | Cele 
Ay aq fa) 6) 6) o 
se Reet Dn Ss oe eee 1.0021 
2 1.0154 1.0151 1.0060 
3. |} SIG eit WORT ot 1.0099 
4 1.0331 1.0320 1.0139 
BM ip aR eS salha Oey ote 1.0179 
6 1.0513 1.0494 1.0219 
BA Me oo coe eee 1.0259 
3 1.0701 1.0674 1.0299 
Oy colaae  | aocee ae 1.0340 
10 LEO896 9) Peon ort 1.0381 
111) ieee es all moee ee, 1.0423 
12 11099 0 eee ne 1.0465 
AS AP letras)... «slag tonnnates 1.0507 
14 151308 Silas 1.0549 
Hay) | Cea Sree PRE a aes |e 1.0592 
16 11525 )as eee es: 1.0635 
17 AE oe la Whew, <The ee eee 1.0678 
18 199/750 al ee one 1.0722 
iN) PS Se ere 1.0765 
20 VEI984 eileen, Be 1.0810 
Oa + a |S Sea See |e Fe 1.0854 
290) Wie th Wilbete,... t- 1.0899 
En ered Sed ae lie ee meat 8B 1.0944 
D4 A MANGES Bc Eh a esis, che 1.0990 
25 DARIO! Mr Soaesa 1.1036 
26 lg DURE RE lee. c Ate 1.1082 
OTA ahh areca: Ow eles oes 1.1128 
28 Te Mites cee lhe os be: 1.1175 
Ce | ap saan ct amas | 1.1222 
30 1ES2E0 mle en ee 1.1270 
Cre | Weal Carea. 1.1317 
32) 5, WIPE eS 1.1366 
33-4 fee 1.1415 
EVD | MB baci 1.1464 
35 1.404 1.1513 
Cae | Me onticc 1.1563 
Be |) Bola cheered 1.1612 
Ui) Cuneo 1.1663 
30S | beene es oe 1.1713 
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ETHYL ALCOHOL 


Spreciric Gravity or Mixtures or Etrayt ALCOHOL AND 
WavTER BY VOLUME AND BY WEIGHT 


Giving the specific gravity of 15.56° C, referred to water at the same tem- 
perature. To reduce to specific gravity referred to water at 4° C. multiply 
by 0.99908. 

(U. S. Department of Agriculture.) 












































De 
|Per cent|Per cent] Grams Per cent|Per cent} Grams 
Specific | alcohol | alcohol | aleohol || Specific | alcohol | alcohol | alcohol 
gravity. by V per gravity. b y er 
volume.} weight. | 100 ¢.c. volume.| weight. | 100 c.c, 
.00900 | 0.00 | 0.00 | 0.00 | 0.99431) 3.90 | 3.12 | 3.10 
.99984 | 0.10 | 0.08 | 0.08 | 0.99417) 4.00 | 3.20 | 3.18 
99968 | 0.20 | 0.16 | 0.16 | 0.99403) 4.10 | 3.28 | 3.26 
.99953 | 0.30 | 0.24 | 0.24 | 0.99390) 4.20 | 3.36 | 3.34 
.99937 | 0.40 | 0.32 | 0.32 | 0.99376) 4.30 | 3.44 | 3.42 
.99923 | 0.50 | 0.40 | 0.40 | 0.99363) 4.40 | 3.52 | 3.50 
.99907 | 0.60 | 0.48 | 0.48 | 0.99349} 4.50 | 3.60 | 3.58 
.99892 | 0.70 | 0.56 | 0.56 | 0.99335) 4.60 | 3.68 | 3.66 
.99877 | 0.80 | 0.64 | 0.64 | 0.99322) 4.70 | 3.76 | 3.74 
.99861 | 0.90 | 0.71 | 0.71 | 0.99308) 4.80 | 3.84 | 3.81 
.99849 | 1.00 | 0.79 | 0.79 | 0.99295) 4.90 | 3.92 | 3.89 
.99834 | 1.10 | 0.87 | 0.87 | 0.99281; 5.00 | 4.00 | 3.97 
99819 | 1.20 | 0.95 | 0.95 | 0.99268) 5.10 | 4.08 | 4.05 
99805 | 1.30 | 1.03 | 1.03 | 0.99255) 5.20 | 4.16 | 4.13 
99790 | 1.40 | 1.11 | 1.11 | 0.99241) 5.30 | 4.24 | 4.21 
99775 | 1.50 | 1.19 | 1.19 | 0.99228) 5.40 | 4.32 | 4.29 
99760 | 1.60 | 1.27 | 1.27 | 0.99215) 5.50 | 4.40 | 4.37 
99745 | 1.70 | 1.35 | 1.35 | 0.99202) 5.60 | 4.48 | 4.44 
.99731 | 1.80 | 1.43 | 1.43 | 0.99189) 5.70 | 4.56 | 4.52 
99716 | 1.90 | 1.51 | 1.51 | 0.99175) 5.80 | 4.64 | 4.60 
99701 | 2.00 | 1.59 | 1.59 | 0.99162) 5.90 | 4.72 | 4.68 
.99687 | 2.10 | 1.67 | 1.66 | 0.99149) 6.00 | 4.80 | 4.76 
.99672 | 2.20 | 1.75 | 1.74 | 0.99136} 6.10 | 4.88 | 4.84 
.99658 | 2.30 | 1.83 | 1.82 | 0.99123) 6.20 | 4.96 | 4.92 
.99643 | 2.40 | 1.91 | 1.90 | 0.99111) 6.30 | 5.05 | 5.00 
.99629 | 2.50 | 1.99 | 1.98 | 0.99098) 6.40 | 5.13 | 5.08 
.99615 | 2.60 | 2.07 | 2.06 | 0.99085} 6.50 | 5.21 | 5.16 
.99600 | 2.70 | 2.15 | 2.14 | 0.99072} 6.60 | 5.29 | 5.24 
.99586 | 2.80 | 2.23 | 2.22 | 0.99059) 6.70 | 5.37 | 5.32 
99571 | 2.90 | 2.31 | 2.30 | 0.99047) 6.80 | 5.45 | 5.40 
99557 | 3.00 | 2.39 | 2.38 || 0.99034) 6.90 | 5.53 | 5.48 
99548 | 3.10 | 2.47 | 2.46 | 0.99021) 7.00 | 5.61 | 5.56 
.99529 | 3.20 | 2.55 | 2.54 | 0.99009) 7.10 | 5.69 | 5.64 
99515 | 3.30 | 2.64 | 2.62 | 0.98996) 7.20 | 5.77 | 5.72 
.99501 | 3.40 | 2.72 | 2.70 | 0.98984) 7.30 | 5.86 | 5.80 
.99487 | 3.50 | 2.80 | 2.78 | 0.98971) 7.40 | 5.94 | 5.88 
.99473 | 3.60 | 2.88 | 2.86 | 0.98959} 7.50 | 6.02 | 5.96 
-99459 | 3.70 | 2.96 | 2.94 | 0.98947| 7.60 | 6.10 | 6.04 
.99445 | 3.80 | 3.04 | 3.02 | 0.989384) 7.70 | 6.18 | 6.11 
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ETHYL ALCOHOL (Continued) 


Speciric Gravity or Mixtures or Erayn ALCOHOL AND 


WATER BY VOLUME AND BY WEIGHT 


Ee 



























































Per cent|Per cent] Grams Per cent|Per cent} Grams 
Specific | alcohol | alcohol | alcohol || Specific | alcohol | alcohol | aleohol 
gravity. by by per gravity. by by per 

volume.| weight. | 100 c.e. volume.| weight. | 100 e.c. 

0.98922 | 7.80 | 6.26 | 6.19 | 0.98435) 12.00] 9.67] 9.52 
0.98909 | 7.90 | 6.34 | 6.27 | 0.98424] 12.10] 9.75! 9.60 
0.98897 | 8.00.) 6.42 | 6.35 | 0.98413] 12.20] 9.83! 9.68 
0.98885 | 8.10 | 6.50 | 6.48 | 0.98402) 12.30) 9.92] 9.76 
0.98873 | 8.20 | 6.58 | 6.51 | 0.98391} 12.40] 10.00) 9.84 
0.98861 | 8.30 | 6.67 | 6.59 | 0.98381] 12.50] 10.08] 9.92 
0.98849 | 8.40 | 6.75 | 6.67 | 0.98370) 12.60] 10.16] 10.00 
0.98837 | 8.50 | 6.83 | 6.75 | 0.98359) 12.70] 10.24] 10.07 
0.98825 | 8.60 | 6.91 | 6.83 | 0.98348} 12.80] 10.33] 10.15 
0.98813 | 8.70 | 6.99 | 6.91 | 0.98337] 12.90} 10.41] 10.23 
0.98801 | 8.80 | 7.07 | 6.99 | 0.98326] 13.00] 10.49] 10.31 
0.98789 | 8.90 | 7.15 | 7.07 | 0.98315] 13.10) 10.57] 10.39 
0.98777 | 9.00 | 7.23 | 7.14 | 0.98305] 13.20] 10.65 10.47 
0.98765 | 9.10 | 7.31 | 7.22 | 0.98294] 13.30) 10.74] 10.55 
0.98754 | 9.20 | 7.39 | 7.30 | 0.98283) 13.40] 10.82] 10.63 
0.98742 | 9.30 | 7.48 | 7.38 | 0.98273) 13.50] 10.90] 10.71 
0.98730 | 9.40 | 7.56 | 7.46 | 0.98262] 13.60] 10.98] 10.79 
0.98719 | 9.50 | 7.64 | 7.54 | 0.98251] 13.70] 11.06] 10.87 
0.98707 | 9.60 | 7.72 | 7.62 } 0.98240] 13.80] 11.15] 10.95 
0.98695 | 9.70 | 7.80 | 7.70 | 0.98230) 13.90] 11.23] 11.03 
0.98683 | 9.80 | 7.88 | 7.78 | 0.98219] 14.00] 11.31] 11.11 
0.98672 | 9.90 | 7.96 | 7.85 | 0.98209] 14.10] 11.39 11.19 
0.98660 |10.00 | 8.04 | 7.93 | 0.98198] 14.20] 11.47] 11.27 
0.98649 |10.10 | 8.12 | 8.01 | 0.98188] 14.30] 11.56] 11.35 
0.98637 |10.20 | 8.20 | 8.09 | 0.98177] 14.40] 11.64] 11.43 
0.98626 |10.30 | 8.29 | 8.17 | 0.98167] 14.50] 11.72] 11.51 
0.98614 |10.40 | 8.37 | 8.25 | 0.98156] 14.60] 11.80] 11.59 
0.98603 |10.50 | 8.45 | 8.33 | 0.98146] 14.70] 11.88 Io) 
0.98592 |10.60 | 8.53 | 8.41 | 0.98135} 14.80] 11.97 es 
0.98580 |10.70 | 8.61 | 8.49 | 0.98125] 14.90] 12.05] 11.82 
0.98569 |10.80 | 8.70 | 8.57 | 0.98114} 15.00! 12.13! 11.90 
0.98557 10.90 | 8.78 | 8.65 | 0.98104] 15.10] 12.21 11.98 
0.98546 |11.00 | 8.86 | 8.73 | 0.98093] 15.20) 12.29] 12.06 
0.98535 |11.10 | 8.94 | 8.81 | 0.98083] 15.30] 12.38] 12.14 
0.98524 |11.20 | 9.02 | 8.89 | 0.98073] 15.40] 12.46] 12.22 
0.98513 |11.30 | 9.11 | 8.97 | 0.98063] 15.50) 12.54 12.30 
0.98502 }11.40 | 9.19 | 9.05 | 0.98052] 15.60] 12.62 12.37 
0.98491 |11.50 | 9.27 | 9.13 | 0.98042) 15.70! 12.70 12.45 
0.98479 |11.60 | 9.35 | 9.21 | 0.98032] 15.80] 12.79] 12.53 
0.98468 |11.70 | 9.43 | 9.29 | 0.98021] 15.90] 12.87] 12.61 
0.98457 |11.80 | 9.51 | 9.36 | 0.98011] 16.00] 12.95 12.69 
0.98446 11.90 | 9.59 | 9.44 | 0.98001) 16.10! 13.03 12.77 
a 


ETHYL ALCOHOL (Continued) 


Spreciric Gravity oF Mrxrures or EruHyt ALCOHOL AND 
WATER BY VOLUME AND BY WEIGHT 





Specific 
gravity. 


.97991 
. 97980 
. 97970 
. 97960 
.97950 
. 97940 
97929 
97917 
97909 
97899 
.97889 
.97879 
. 97869 
. 97859 
. 97848 
.97838 
. 97828 
.97818 
. 97808 
.97798 
- 97788 
.97778 
. 97768 
.97758 
. 97748 
.97738 
.97728 
.97718 
.97708 
. 97698 
.97688 
97678 
97668 
97658 
97648 
97638 
.97628 
.97618 
. 97608 
.97598 
. 97588 
.97578 
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Per cent|Per cent| Grams Per cent|Per cent| Grams 
alcohol | alcohol | aleohol | Specific | alcohol | aleohol | alcohol 
by Vy per gravity. by a4 per 
volume.) weight. | 100 c.c. volume.| weight. | 100 c.c. 
16.20] 13.12) 12.85] 0.97568) 20.40) 16.59} 16.18 
16.30} 13.20) 12.93] 0.97558) 20.50) 16.67] 16.26 
16.40] 13.29) 13.01) 0.97547) 20.60) 16.75) 16.34 
16.50) 13.37] 13.09} 0.97537] 20.70) 16.84} 16.42 
16.60) 13.45) 18.17] 0.97527) 20.80) 16.92} 16.50 
16.70) 13.538 13.25) 0.97517| 20.90) 17.01} 16.58 
16.80} 13.62} 13.33] 0.97507) 21.00) 17.09) 16.66 
16.90) 13.70) 13.41} 0.97497) 21.10) 17.17} 16.74 
17.00} 13.78] 13.49] 0.97487] 21.20) 17.26) 16.82 
17.10} 13.86] 13.57] 0.97477) 21.30) 17.34] 16.90 
17.20] 13.94| 13.65] 0.97467) 21.40) 17.43] 16.98 
17.30) 14.03) 13.73] 0.97457) 21.50) 17.51] 17.06 
17.40) 14.11) 13.81] 0.97446) 21.60) 17.59) 17.14 
17.50] 14.19) 13.89] 0.97436) 21.70) 17.67) 17.22 
17.60) 14.27) 13.96) 0.97426) 21.80) 17.76} 17.30 
17.70) 14.35) 14.04] 0.97416} 21.90) 17.84) 17.38 
17.80) 14.44) 14.12] 0.97406) 22.00) 17.92) 17.46 
17.90] 14.52] 14.20] 0.97396} 22.10) 18.00} 17.54 
18.00) 14.60) 14.28) 0.97386) 22.20) 18.09] 17.62 
18.10} 14.68] 14.36) 0.97375) 22.30) 18.17) 17.70 
18.20] 14.77) 14.44) 0.97365) 22.40} 18.26] 17.78 
18.30] 14.85) 14.52] 0.97355) 22.50) 18.34] 17.86 
18.40) 14.94) 14.60) 0.97345) 22.60) 18.42) 17.94 
18.50] 15.02} 14.68] 0.97335) 22.70) 18.51) 18.02 
18.60} 15.10} 14.76) 0.97324) 22.80) 18.59) 18.10 
18.70} 15.18} 14.84) 0.97314) 22.90} 18.68) 18.18 
18.80} 15.27] 14.92) 0.97304) 23.00) 18.76] 18.26 
18.90} 15.38) 15.00] 0.97294) 23.10) 18.84] 18.33 
19.00} 15.43} 15.08) 0.97283) 23.20} 18.92) 18.41 
19.10) 15.51) 15.15) 0.97273} 23.30] 19.01) 18.49 
19.20] 15.59) 15.23] 0.97263] 23.40] 19.09] 18.57 
19.30] 15.68) 15.31] 0.97253} 23.50] 19.17| 18.65 
19.40} 15.76) 15.39) 0.97242) 23.60) 19.25) 18.73 
19.50) 15.84) 15.47} 0.97232) 23.70) 19.34] 18.18 
19.60) 15.93] 15.55) 0.97222) 23.80) 19.42) 18.88 
19.70} 16.01} 15.63} 0.97211) 23.90} 19.51] 18.96 
19.80) 16.09) 15.71) 0.97201] 24.00} 19.59) 19.04 
19.90} 16.18} 15.79] 0.97191) 24.10) 19.67) 19.12 
20.00} 16.26) 15.87] 0.97180} 24.20) 19.76} 19.20 
20.10) 16.34) 15.95! 0.97170) 24.30) 19.84} 19.28 
20.20) 16.42} 16.03) 0.97159] 24.40} 19.93] 19.36 
20.30} 16.51] 16.10) 0.97149} 24.50) 20.01) 19.44 
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ETHYL ALCOHOL (Continued) 


Speciric Graviry oF Mixtures or Eruyt ALcoHon AND 
WATER BY VOLUME AND BY WEIGHT 
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if 






































|Per eent|Per wate Grams | Per cent)Per cent} Grams 
Specific alcohol | pe alcohol Specific | alcohol | alcohol | aleohol 
gravity. by | per gravity. by by per 

volume.| Be | | 100 ec.e. volume.) weight. | 100 e.c. 

| | 
0.97139 | 24.60 20.09) 19.52) ee 28.80! 23.64) 22.85 
0.97128 | 24.70 20.18) 19.60) 0.96669} 28.90) 23.72) 22.93 
0.97118 | 24.80) 20.26, 19.68) 0.96658! 29.00) 23.81) 23.01 
0.97107 | 24.90) 20.35) 19.76) 0.96646) 29.10) 23.89] 23.09 
0.97097 | 25.00) 20.43) 19.84) 0.96635) 29.20) 23.98] 23.17 
0.97086 | 25.10) 20.51) 19.92) 0.96623) 29.30) 24.06] 23.25 
0.97076 | 25.20 20.60 20.00 0.96611 29 .40) 24.15} 23.33 
0.97065 | 25.30) 20.68) 20.08) 0.96600) 29.50) 24.23) 23.41 
0.97055 | 25.40) 20.77) 20.16) 0.96587) 29.60! 24.32) 23.49 
0.97044 | 25.50) 20.85) 20.24) 0.96576) 29.70! 24.40) 23.57 
0.97033 | 25.60) 20.93) 20.32) 0.96564! 29.80} 24.49] 23.65 
0.97023 | 25.70) 21.02} 20.40) 0.96553] 29.90) 24.57] 23.73 
0.97012 | 25.80) 21.10) 20.47) 0.96541) 30.00) 24.66) 23.81 
0.97001 | 25.90) 21.19} 20.55) 0.96529) 30.10) 24.74| 23.89 
0.96991 | 26.00) 21.27) 20.63) 0.96517) 30.20) 24.83) 23.97 
0.96980 26.10) 21.35) 20.71] 0.96505} 30.30) 24.91] 24.04 
0.96969 | 26.20) 21.44) 20.79) 0.96493) 30.40) 25.00) 24.12 
0.96959 26.30) 21.52) 20.87) 0.96481) 30.50} 25.08] 24.20 
0.96949 | 26.40) 21.61) 20.95) 0.96469) 30.60) 25.17) 24.28 
0.96937 | 26.50) 21.69) 21.03) 0.96457) 30.70) 25.25] 24.36 
0.96926 26.60) 21.77| 21.11) 0.96445] 30.80} 25.34) 24.44 
0.96915 | 26.70} 21.86} 21.19) 0.96433] 30.90) 25.42) 24.52 
0.96905 | 26.80) 21.94) 21.27) 0.96421) 31.00) 25.51) 24.60 
0.96894 | 26.90) 22.03) 21.35) 0.96409} 31.10) 25.60) 24.68 
0.96883 | 27.00) 22.11} 21.43] 0.96396) 31.20) 25.68] 24.76 
0.96872 | 27.10} 22.20 21.51) 0.96384) 31.30) 25.77) 24.84 
0.96861 | 27.20) 22. 28| 21.59) 0.96372) 31.40) 25.85} 24.92 
0.96850 | 27.30) 22.37) 21.67; 0.96360) 31.50} 25.94! 25.00 
0.96839 | 27.40) 22.45} 21.75) 0.96347} 31.60] 26.03} 25.08 
0.96828 | 27.50) 22.54) 21.83) 0.96335) 31.70) 26.11) 25.16 
0.96816 | 27.60) 22.62) 21.90) 0.96323) 31.80] 26.20) 25.24 
0.96805 | 27.70) 22.71) 21.98) 0.96310) 31.90) 26.28] 25.32 
0.96794 | 27.80) 22.79) 22.06) 0.96298} 32.00) 26.37] 25.40 
0.96783 | 27.90} 22.88 22.14! 0.96285} 32.10) 26.46) 25.48 
0.96772 | 28.00) 22.96] 22.22) 0.96273) 32.20) 26.54) 25.56 
0.96761 | 28.10) 23.04) 22.30) 0.96260) 32.30] 26.63) 25.64 
0.96749 | 28.20) 23.13) 22.38) 0.96248) 32.40) 26.71) 25.71 
0.96738 | 28.30) 23.21) 22.45} 0.96235) 32.50} 26.80} 25.79 
0.96726 | 28.40) 23.30) 22.53) 0.96222) 32.60] 26.89) 25.87 
0.96715 | 28.50) 23.38) 22.61) 0.96210) 32.70) 26.97) 25.95 
0.96704 | 28.60) 23.47) 22.69) 0.96197} 32.80) 27.06) 26.03 
0.96692 zany 23 1 gr | 0.96185) 32.90) 27.14) 26.11 





Specific 
gravity. 


0.96172 


0.96159 
0.96146 
0.96133 
0.96120 
0.96108 
0.96095 
0.96082 
0.96069 


ETHYL ALCOHOL (Continued) 


Speciric Graviry or Mrxtures or Eraynt ALcoHOL AND 
WaTER BY VOLUME AND BY WEIGHT 





Per cent |Percent} Grams 
alcohol } alcohol } alcohol 


by by per 
yolume. | weight.| 100 c.c. 





33.00 |27.23 |26.19 
33.10 |27.32 |26.27 
33.20 |27.40 |26.35 
33.30 |27.49 |26.43 
33.40 |27.57 |26.51 
33.50 |27.66 |26.59 


5 |26.67 
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Specific 
gravity. 


0.95589 
0.95574 
0.95560 
0.95545 
0.95531 
0.95516 
0.95502 
0.95487 
0.95472 
0.95457 
0.95442 








0.95427 
0.95413 








| 0.95603 


Per cent |Per cent 
alcohol | alcohol 


y by 
volume. | weight. 





37.20 [30.88 
37.30 /30.96 
37.40 [31.05 
37.50 |31.14 
37.60 |31.23 
37.70 {31.32 
37.80 |31.40 
37.90 |: 
38.00 |: 
38.10 
38.20 
38.30 |: 
38.40 





Grams 
alcohol 


per 
100 ¢.c. 





29.52 
29.60 
29.68 
29.76 
29.84 
29 .92 
30.00 








ETHYL ALCOHOL (Continued) 


Sreciric Graviry or Mrxtures or Erayn ALcoHOL AND 
WaTER BY VOLUME AND BY WEIGHT 





Per cent |Percent| Grams Per cent |Percent| Grams 
Specific alcohol | alcohol | aleohol Specific alcohol | alcohol | aleoho} 
gravity. by y per gravity. by by. per 

volume. | weight.} 100 c.c. volume. | weight.} 100 c.c. 


0.94964 | 41.40 |34.59 |32.86 || 0.94258 | 45.60 |38.39 |36.19 
0.94948 | 41.50 )34.68 /32.93 || 0.94241 | 45.70 |388.48 }36.26 
0.94932 | 41.60 )34.77 33.01 || 0.94223 | 45.80 |88.57 |36.34 
0.94916 | 41.70 )34.86 33.09 || 0.94206 | 45.90 |38.66 |36.42 
0.94900 | 41.80 {34.95 |33.17 || 0.94188 | 46.00 |38.75 |36.50 
0.94884 | 21.90 /35.04 /33.25 || 0.94170 | 46.10 138.84 |36.58 
0.94868 | 42.00 |35.13 |33.33 || 0.94152 | 46.20 |38.93 [36.66 
0.94852 | 42.10 /35.22 /33.41 || 0.94134 | 46.30 |39.03 |36.74 
0.94835 | 42.20 35.31 |33.49 |) 0.94116 | 46.40 /39.12 |36.82 
0.94810 | 42.30 |35.40 /33.57 |) 0.94098 | 46.50 |39.21 |36.96 
0.94802 | 42.40 |35.49 |33.65 || 0.94080 | 46.60 [39.30 [36.98 
0.94786 | 42.50 /35.58 |33.73 || 0.94062 | 46.70 |39.39 |37.06 
0.94770 | 42.60 /35.67 |33.81 || 0.94044 | 46.80 |389.49 |37.13 
0.94753 | 42.70 |35.76 |33.89 || 0.94026 | 46.90 |39.58 |37.21 
0.94737 | 42.80 |35.85 |33.97 || 0.94008 | 47.00 |39.67 |37.29 
0.94720 | 42.90 35.94 34.04 |) 0.93990 | 47.10 |39.76 [37.37 
0.94704 | 43.00 |36.03 |34.12 93971 | 47.20 |39.85 [37.45 
0.94687 | 43.10 |36.12 |34.20 93953 | 47.30 |39.95 |37.53 
0.94670 | 43.20 [36.21 |34.28 93934 | 47.40 |40.04 |37.61 
0.94654 | 43.30 |36.30 |34.36 .938916 | 47.50 |40.13 |37.69 
0.94637 | 43.40 |36.39 [34.44 .93898 | 47.60 |40.22 |37.77 
0.94620 | 43.50 )36.48 34.52 .93879 | 47.70 |40.32 |37.85 
0.94603 | 43.60 |36.57 |34.60 93861 | 47.80 |40.41 |387.93 
0.94586 | 43.70 |36.66 |34.68 .93842 | 47.90 |40.51 |38.01 
0.94570 | 43.80 |36.75 |34.76 .93824 | 48.00 |40.60 |38.09 
0.94553 | 43.90 |36.84 134.84 .938805 | 48.10 |40.69 |38.17 
0.94536 | 44.00 |36.93 |34.91 .93786 | 48.20 |40.78 |38.25 
0.94519 | 44.10 |37.02 [34.99 .93768 | 48.30 |40.88 |38.33 
0.94502 | 44.20 )37.11 |35.07 .93749 | 48.40 |40.97 |388.42 
0.94484 | 44.30 [37.21 (35.15 . 93730 | 48.50 [41.06 [388 49 
0.94467 | 44.40 |37.30 [35.23 .93711 | 48.60 /41.15 [38 57 
0.94450 | 44.50 |37.39 35.31 . 93692 | 48.70 |41.24 |388.65 
0.94433 | 44.60 |37.48 [35.39 || 6.93679 | 48.80 |41.34 [38.72 
0.94416 | 44.70 |37 .57 |35.47 || 0.93655 | 48.90 [41.43 |38.80 
0.94398 | 44.80 |37.66 |35.55 || 0.93636 | 49.00 |41.52 |38.88 
0.94381 | 44.90 [37.76 |35.68 || 0 92617 | 49.10 |41.61 |38.95 
0.94364 | 45.00 37.84 [35.71 || 0.93598 | 49.20 |41.71 |39.04 
0.94346 | 45.10 37.93 |35.79 || 0 93578 | 49.30 |41.80 |39 12 
0.94329 | 45.20 )38.02 |35.87 || 0.93559 | 49.40 |41.90 [39.20 
0.94311 | 45.30 |88.12 [35.95 || 0.93540 | 49.50 |41.99 |39.28 
0.94294 | 45.40 [38.21 |36.03 || 0.93521 | 49.60 |42.08 [39.36 
0.94276 | 45.50 |38.30 |36.11 je BB a08 49.70 |42.18 ae 
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ETHYL ALCOHOL (Continued) 


Sprcrric Gravity OF Mixrures ofr ErHyt ALCOHOL AND 
Water By VOLUME AND BY WEIGHT 






































Per cent |Percent| Grams Per cent |Percent| Grams 

Specific | alcohol | alcohol | alcohol Specifie | alcohol | alcohol | alcohol 

gravity. by by per gravity. by by per 
volume. | weight. | 100 c.c. volume. | weight. | 100 c.c. 

0.93482 | 49.80 |42.27 |39.52 || 0.8773 75.00 

0.93463 | 49.90 |42.37 |39.60 || 0.8747 | 76.00 

0:9344 | 60.00) ...* | -... || 0.8721 7.00 

0.9325. | 51.00 | .... | .... || 0.8694 78.00 

OD CR0S 1) G30 |) .ce5 cose ||) Osecay 1) A200 

QBs | GOO | oes |) cece: il Mss 80.00 

0.9264 | 54.00) .... | ....-|| 0.8611 81.00 

0.9244 | 55.00] .... |] .... || 0.8583 82.00 

0.9222 | 56.00] ... .... || 0.8554 | 83.00 

0.9201 BCC) || coed aoe | Wists 84.00 

29180 >) 58-00) |) 2.2: | 22271 0..8496 85.00 

0.9158 | 59.00] .... | .... || 0.8465 86.00 

0.9136 | 60.00] .... | .... || 0.8435 87 .00 

OFOITS Wi Gl OON|Feeee |) ane | OnS404 a 588: 00 

0.9091 (W00) || code Is ore Il Weenie 89.00 

OR9063 PROS nOOR eee seen Orea09) 90.00 

0.9044 | 64.00] .... | .... || 0.8306 | 91.00 

0.9021 GonOUR Neen eran ORS272 92.00 

OE S09 7m SOGROO | Meere a | ett t||2Oss236e 893.00 

OFS9 74 Oe OOM merereeen lero a |ROLSLOO) 94.00 

0.8949 | 68.00] .... -- 2 *|) OFSlG6L 95.00 

OFS920 I OOROUE awe leer on RO.Sl2 96.00 

OFS900 Be GOPOOR eee sneer le Ons079 97 .00 

OFSSTG sel OOM ieee lees. | 028035) 991298200 

OFS850 (2100) |e. ens ||) 07989 0ne 997 00 

0.8825 | 73.00 | -... | .... || 0.79389 |100.00 

58799 shea OO Ree iso) me... [letrae teh Aloe cme 











ee 
* For specific gravity of mixtures by weight see following table, 
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ETHYL ALCOHOL 


SPEcIFIC GRAVITY OF Mixtures or Eruyu ALCOHOL AND 
WatTeR BY WEIGHT 
The table gives the specific gravity at the temperature indicated referred to 


water at 4° C. 
(U.S. Bureau of Standards.) 



































Per cent Per cent 

hog REC (CMM WE SO WW SAO Jip as Lb COna we ih Sip ace 

weight. weight. 
0 0.99913 | 0.99824 | 0.99708 51 0.91566 | 0.91164 | 0.90758 
1 0.99725 | 0.99636 | 0.99521 52 0.91344 | 0.90940 | 0.90533 
2 0.99543 | 0.99453 | 0.99338 53 0.91120 | 0.90715 | 0.90307 
3 0.99366 | 0.99274 | 0.99159 54 0.90895 | 0.90488 | 0.90079 
4 0.99197 | 0.99102 | 0.98984 55 0.90670 | 0.90262 | 0.89851 
5 0.99033 | 0.98936 | 0.98815 56 0.90443 | 0.90034 | 0.89622 
6 0.98877 | 0.98776 | 0.98651 57 0.90215 | 0.89805 | 0.89392 
ul 0.98726 | 0.98620 | 0.98491 58 0.89987 | 0.89576 | 0.89162 
8 0.98581 | 0.98470 | 0.98336 59 0.89758 | 0.89346 | 0.88931 
9 0.98442 | 0.98325 | 0.98185 60 0.89528 | 0.89115 | 0.88700 
10 0.98307 | 0.98185 | 0.98038 61 0.89297 | 0.88883 | 0.88467 
11 0.98176 | 0.98047 | 0.97893 62 0.89066 | 0.88651 | 0.88234 
12 0.98049 | 0.97913 | 0.97752 63 0.88834 | 0.88418 | 0.88000 
13 0.97925 | 0.97781 | 0.97612 64 0.88601 | 0.88185 | 0.87766 
14 0.97803 | 0.97651 | 0.97474 65 0.88368 | 0.87950 | 0.87530 
15 0.97683 | 0.97522 | 0.97336 66 0.88134 | 0.87716 | 0.87295 
16 0.97563 | 0.97393 | 0.97199 67 0.87899 | 0.87480 | 0.87058 
17 0.97444 | 0.97264 | 0.97061 68 0.87664 | 0.87244 | 0.86821 
18 | 0.97324 | 0.97134 | 0.96922 69 0.87428 | 0.87008 | 0.86583 
19 0.97203 | 0.97003 | 0.96782 70 0.87192 | 0.86770 | 0.86344 
20 0.97080 | 0.96870 | 0.96640 71 0.86954 | 0.86532 | 0.86105 
21 0.96956 | 0.96736 | 0.96497 72 0.86716 | 0.86292 | 0.85864 
22 0.96829 | 0.96599 | 0.96352 73 0.86477 | 0.86052 | 0.85622 
23 0.96699 | 0.96459 | 0.96203 74 0.86237 | 0.85812 | 0.853880 
24 0.96566 | 0.96317 | 0.96052 75 0.85997 | 0.85570 | 0.85137 
25 0.96430 | 0.96171 | 0.95897 76 0.85755 | 0.85328 | 0.84893 
26 0.96289 | 0.96021 | 0.95739 77 0.85513 | 0.85084 | 0.84648 
27 0.96145 | 0.95868 | 0.95577 78 0.85270 | 0.84840 | 0.84403 
28 0.95997 | 0.95711 | 0.95412 79 0.85026 | 0.84595 | 0.84157 
29 0.95845 | 0.95550 | 0.95244 80 0.84781 | 0.84849 | 0.83909 
30 0.95688 | 0.95385 | 0.95071 81 0.84534 | 0.84101 | 0.83660 
31 0.95526 | 0.95215 | 0.94894 82 0.84286 | 0.83852 | 0.83410 
32 0.95360 | 0.95042 | 0.94713 83 0.84037 | 0.83602 | 0.83159 
33 0.95191 | 0.94865 | 0.94529 84 0.83786 | 0.83350 | 0.82906 
34 0.95017 | 0.94684 | 0.94342 85 0.83534 | 0.83097 | 0.82652 
35 0.94839 | 0.94499 | 0.94152 86 0.83279 | 0.82842 | 0.82396 
36 0.94657 | 0.94811 | 0.93957 87 0.83022 | 0.82583 | 0.82137 
37 0.94471 | 0.94119 | 0.93760 88 0.82762 | 0.82323 | 0.81876 
28 0.94282 | 0.93924 | 0.93560 89 0.82500 | 0.82060 | 0.81613 
39 0.94089 | 0.98725 | 0.93356 90 0.82235 | 0.81795 | 0.81348 
40 0,93893 | 0.93524 | 0.93151 91 0.81966 | 0.81527 | 0.81080 
41 0.93694 | 0.93320 | 0.92943 92 0.81694 | 0.81255 | 0.80809 
42 0.93491 | 0.93113 | 0.92732 93 0.81418 | 0.80979 | 0.80534 
43 0.93286 | 0.92904 | 0.92519 94 0.81138 | 0.80700 | 0.80256 
44 0.93078 | 0.92693 | 0.92305 95 0.80854 | 0.80417 | 0.79974 
45 0.92868 | 0.92480 | 0.92088 96 0.80564 | 0.80129 | 0.79689 
46 0.92655 | 0.92264 | 0.91870 97 0.80271 | 0.79838 | 0.79400 
47 0.92441 | 0.92047 | 0.91650 98 0.79972 | 0.79541 | 0.79106 
48 0.92225 | 0.91828 | 0.91429 99 0.79668 | 0.79240 | 0.78809 
49 0.92006 | 0.91608 | 0.91207 100 0.79358 | 0.78933 | 0.78507 
50 OBC TI MELE EMER Ta Dandy oN Gddosee Il cccabon. || cbbesnc 
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ETHYL ALCOHOL 


Speciric Gravity or Aqurous Sonutions REFERRED TO 
WATER AT THE SAME TEMPERATURE 


a 














Per Sp. gr. | Sp. er. | Sp. gr. 
cent e. 20° 25° C 
alcohol] 75° 20° Bgo 2 
0 1.00000 | 1.00000 | 1.00000 
1 0.99812 | 0.99813 | 0.99811 
2 0.99629 | 0.99629 | 0.99627 
3 0.99451 | 0.99451 | 0.99447 
4 0.99281 | 0.99279 | 0.99274 
5 0.99118 | 0.99113 | 0.99106 
6 0.98963 | 0.98955 | 0.98945 
7 0.98815 | 0.98802 | 0.98788 
8 0.98670 | 0.98653 | 0.98634 
9 0.98528 | 0.98505 | 0.98481 
10 0.98390 | 0.98361 | 0.98330 
11 0.98256 | 0.98221 | 0.98184 
12 0.98126 | 0.98084 | 0.98039 
13 0.97999 | 0.97948 | 0.97897 
14 0.97875 | 0.97816 | 0.97757 
15 0.97754 | 0.97687 | 0.97619 
16 0.97637 | 0.97560 | 0.97484 
17 0.97518 | 0.97431 | 0.97346 
18 | 0.97398 | 0.97301 | 0.97207 
19 0.97276 | 0.97169 | 0.97065 
20 0.97152 | 0.97036 | 0.96922 
21 0.97028 | 0.96901 | 0.96778 
22 0.96902 | 0.96763 | 0.96630 
23 0.96773 | 0.96624 | 0.96481 
24 0.96642 | 0.96483 | 0.96329 
25 0.96508 | 0.96339 | 0.96176 
26 0.96371 | 0.96190 | 0.96018 
27 0.96228 | 0.96037 | 0.95856 
28 0.96080 | 0.95880 | 0.95689 
29 0.95927 | 0.95717 | 0.95520 
30 0.95769 | 0.95551 | 0.95345 
31 0.95607 | 0.95381 | 0.95168 
32 0.95440 | 0.95207 | 0.94986 
33 0.95269 | 0.95028 | 0.94802 
34 0.95094 | 0.94847 | 0.94613 
35 0.94915 | 0.94662 | 0.94422 
36 0.94732 | 0.94473 | 0.94227 
37 0.94546 | 0.94281 | 0.94031 
38 0.94355 | 0.94086 | 0.93830 
39 0.94161 | 0.93886 | 0.93626 
40 0.93964 | 0.93684 | 0.93421 
41 0.93764 | 0.93479 | 0.93212 
42 0.93559 | 0.93272 | 0.93001 
43 0.93352 | 0.93062 | 0.92787 
44 0.93143 | 0.92849 | 0.92571 
45 0.92933 | 0.92636 | 0.92355 
46 0.92721 | 0.92421 | 0.92137 
47 0.92506 | 0.92204 | 0.91917 
48 0.92291 | 0.91986 | 0.91697 
49 0.92075 | 0.91766 | 0.91475 
50 0.91856 | 0.91546 | 0.91251 














Per 
cent 
alcohol 
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Sp. gr. BR gr. Bes gr. 
15° 208 C- | 258 ©: 
0.91635 | 0.91322 | 0.91026 
0.91412 | 0.91097 | 0.90799 
0.91189 | 0.90872 | 0.90571 
0.90964 | 0.90645 | 0.90343 
0.90738 | 0.90418 | 0.90113 
0.90512 | 0.90191 | 0.89883 
0.90285 | 0.89962 | 0.89654 
0.90058 | 0.89733 | 0.89423 
0.89830 | 0.89502 | 0.89191 
0.89601 | 0.89271 | 0.88959 
0.89371 | 0.89040 | 0.88725 
0.89139 | 0.88807 | 0.88491 
0.88907 | 0.88574 | 0.88256 
0.88674 | 0.88339 | 0.88020 
0.88441 | 0.88104 | 0.87783 
0.88207 | 0.87869 | 0.87547 
0.87971 | 0.87632 | 0.87309 
0.87736 | 0.87396 | 0.87071 
0.87500 | 0.87158 | 0.86833 
0.87263 | 0.86920 | 0.86593 
0.87025 | 0.86680 | 0.86352 
0.86785 | 0.86440 | 0.86110 
0.86545 | 0.86200 | 0.85869 
0.86304 | 0.85958 | 0.85626 
0.860683 | 0.85716 | 0.85383 
0.85822 | 0.85473 | 0.85140 
0.85579 | 0.85230 | 0.84895 
0.85336 | 0.84985 | 0.84650 
0.85092 | 0.84740 | 0.84404 
0.84846 | 0.84494 | 0.84157 
0.84599 | 0.84245 | 0.83909 
0.84350 | 0.83997 | 0.83659 
0.84101 | 0.83747 | 0.83408 
0.83850 | 0.83496 | 0.83156 
0.83598 | 0.83242 | 0.82902 
0.83343 | 0.82987 | 0.82646 
0.83086 | 0.82729 | 0.82389 
0.82826 | 0.82469 | 0.82128 
0.82564 | 0.82207 | 0.81865 
0.82299 | 0.81942 | 0.81600 
0.82030 | 0.81674 | 0.81331 
0.81759 | 0.81401 | 0.81060 
0.81484 | 0.81127 | 0.80785 
0.81205 | 0.80848 | 0.80507 
0.80922 | 0.80567 | 0.80225 
0.80636 | 0.80280 | 0.79939 
0.80344 | 0.79988 | 0.79648 
0.80045 | 0.79688 | 0.79349 
0.79739 4 79383 2 79045 

0 





ETHYL ALCOHOL 


Density of aqueous solutions at 20°C in g/ml. 
expressed as per cent by weight. 


The concentration is 

















cent Ogee, 2 3 4 OO 7 8 19) 
0 0.99 823 804 785 766 748 729 710 692 673 655 
1 636 618 599 581 562 544 525 507 489 471 
2 453 4385 417 399 381 363 345 327 310 292 
3 275 257 240 222 205 188 171 154 137 120 
4 103 087 070 053 037 020 003 *987 *971 *954 
5 0.98 938 922 906 890 874 859 843 827 811 796 
6 780 765 749 734 718 703 688 673 658 642 
7 627 612 597 582 567 553 538 523 508 493 
8 478 463 449 434 419 404 389 374 360 345 
9 331 316 301 287 273 258 244 229 215 201 

10 187 172 158 144 130 117 103 089 O75 061 
11 047 033 019 006 *992 || *978 *964 *951 *937 *923 
12 0.97 910 896 883 869 855 842 828 815 801 788 
13 775 761 748 735 722 709 696 683 670 657 
14 643 630 617 604 591 578 565 552 539 526 
15 514 501 488 475 462 450 438 425 412 400 
16 387 374 361 349 336 323 310 297 284 272 
17 259 246 233 220 207 194 181 168 155 142 
18 129 116 103 089 076 063 050 037 024 010 
19 0.96 997 984 971 957 944 931" 1917 7 (904) S9U5 877 
20 864 850 837 823 810 796 783 769 756 742 
21 729 716 702 688 675 661 647 634 620 606 
22 592 578 564 551 537 523 509 495 481 467 
23 453 439 425 411 396 382 368 354 340 326 
24 312 297 283 269 254 240 225 211 196 182 
25 168 153 1389 124 109 094 080 065 050 035 
26 020 005 *990 *975 *959 || *944 *929 *914 *898 *883 
27 0.95 867 851 836 820 805 789 773 757 742 726 
28 710 694 678 662 646 630 613 597 581 565 
29 548 532 516 499 483 466 450 433 416 400 
30 382 365 349 332 315 298 281 264 247 230 
31 212 195, 178 161 -143 126 108 O91 O74 056 
32 038 020 003 *985 *967 || *950 *932 *914 *896 *878 
33 0.94 860 842 824 806 788 770 752 734 715 697 
34 679 660 642 624 605 587 568 550 531 512 
35 494 475 456 438 419 400 382 363 344 325 
36 306 287 268 249 230 211 192 172 153 1384 
37 114 095 075 056 036 017 *997 *978 *958 *939 
38 0.93 919 899 879 859 840 820 800 780 760 740 
39 720 700 680 660 640 620 599 579 559 539 
40 518 498 478 453 437 417 396 376 356 335 
41 314 294 273 253 232 212 191 170 149 129 
42 107 086 065 044 023 002 *981 *960 *939 *918 
43 0.92 897 876 855 834 812 791 770 749° 728 707 
44 685 664 642 621 600 579 557 536 515 493 
45 472 450 429 408 386 365 343 322 300 279 
46 257 236 214 193 171 150 128 106 085 063 
47 041 019 *997 *976 *954 || *932 *910 *889 *867 *845 
48 0.91 823 801 780 758 736 714 692 670 648 626 
49 604 582 560 538 516 494 472 450 428 406 
50 384 361 339 317 295 272 250 228 206 183 
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ETHYL ALCOHOL (Continued) 











Per 

Cant ROR: <2 +3 4 al 6 arp RS 9 
50 -91 384 361 389 317 295 272 250 228 206 183 
51 160 138 116 093 O71 049 026 004 *981 *959 
52 .90 936 914 891 869 846 824 801 779 756 734 
53 711 689 666 644 621 598 576 553 531 508 
54 485 463 440 417 395 3872 349 327 304 281 
55 258 236 213 190 167 145 122 099 O76 054 
5€ 031 008 *985 *962 *939 *917 *894.*871 *848 *825 
57 .89 803 780 757 734 711 688 665 643 620 597 
58 . 574 551° 528 505 482 459 436 413 390 367 
59 344 321 298 275 252 229 206 183 160 137 
60 113 090 O67 044 021 #998 *975 *951 *928 *905 
61 .88 882 859 836 812 789 766 743 720 696 673 
62 650 626 603 580 557 533 510 487 463 440 
63 4V, 398 370) 347 393 300 277 253 230 206 
64 183 160 136 113 089 066 042 019 *995 *972 
65 87 948 925 901 878 854 831 807 784 760 737 
66 713 689 666 642 619 595 572 548 524 501 
67 477 454 430 406 383 359 336 312 288 265 
68 241 218 194 170 147 123 099 075 052 028 
69 004 *981 *957 *933 *909 *885 *862 *838 *814 *790 
70 .86 766 742 718 694 671 647 623 599 575 551 
71 527 503 479 455 431 407 383 359 335 311 
72 287 263 239 215 92 167 143 119 095 O71 
73 047 022 *998 *974 *950 || *926 *902 *878 *854 *830 
74 .85 806 781 757 733 709 685 661 636 612 588 
75 564 540 515 491 467 443 419 394 370 346 
76 322 297 273 249 225 20015 176,70 .152 9) 12850103 
lke 079 055 031 006 *982 || *958 *933 *909 *884 *860 
78 .84 835 811 787 762 738 713 689 664 640 615 
79 590 566 541 517 492 467 443 418 393 369 
80 344 319 294 270 245 220 196 171 146 121 
81 096 O72 047 022 *997 || *972 #947 *923 *898 *873 
82 -83 848 823 798 773 748 723 698 674 649 624 
83 599 574 549 523 498 473 448 423 398 373 
84 348 323 297 272 247 222 196 171 146 120 
85 095 O70 044 019 *994 || *968 *943 *917 *892 *866 
86 -.82 840 815 789 763 738 712 686 660 635 609 
87 583 557 531 505 479 453 427 401 3875 349 
88 323 297 271. 245 219 193 167 140 114 088 
89 062 035 009 *983 *956 |] *930 *903 *877 *850 *824 
90 -81 797 770 744 717 690 664 637 610 583 556 
91 529 502 475 448 421 394 366 339 312 285 
92 257 230 203 175 148 120 093 066 038 010 
93 -80 983 955 928 900 &72 844 817 789 761 733 
94 705 677 649 621 593 565 537 509 480 452 
95 424 395 367 338 310 281 253 224 195 166 
96 138 109 080 051 022 || *993 *963 *934 *905 *875 
97 -79 846 816 787 757 727 698 668 638 608 578 
98 547 517 487 456 426 396 365 335 305 274 
99 243 213 182 151 120 089 059 028 *997 *966 
100 .78 934 





METHYL ALCOHOL 
Sprciric Graviry or Mixtures or Mreruyt ALCOHOL AND 
WatTeR BY VOLUME AND BY WEIGHT 
Giving the specific gravity at 15°C referred to water at 4°C. 


(Calculated from values by Doroshevski and Rozhdestvenski, 
Dittmar and Fawsitt.) 








Per cent| Per cent Per cent | Per cent 
alcohol alcohol Specific alcohol alcohol Specifia 
by by gravity by by gravity 

weight volume weight volume 
1 1.25 0.99727 51 58.74 0.91653 
2 2.50 0.99543 52 59.76 0.91451 
3 3.00 0.99370 53 60.77 0.91248 
4 4.99 0.99198 54 61.78 0.91044 
5 6.22 0.99029 55 62.78 0.90839 
6 7.45 0.98864 56 63.78 0.90631 
7 8.68 0.98701 57 64.77 0.90421 
8 9.91 0.98547 58 65.75 0.90210 
9 ft 0.98394 59 66.73 0.89996 
10 12.35 0.98241 60. 67.69 0.89781 
li 13.56 0.98093 61 68.65 0.89563 
12 14.77 0.97945 62 69.61 0.89341 
13 15.98 0.97802 63 70.55 0.89117 
14 17.18 0.97660 64 71.49 0.88890 
15 18.38 0.97518 65 72.42 0.88662 
16 19.58 0.97377 66 73.34 0.88433 
17 20.77 0.97237 67 74.26 0.88203 
18 21.96 0.97096 68 Layali 0.87971 
19 23.15 0.96955 69 76.08 0.87739 
20 24.33 0.96814 70 76.98 0.87507 
21 25.51 0.96673 71 77.86 0.87271 
22 26.69 0.96533 72 78.75 0.87033 
23 27.86 0.96392 73 79.62 0.86792 
24 29.03 0.96251 74 80.48 0.86546 
25 30.19 0.96108 75 81.34 0.86300 
26 31.35 0.95963 76 82.18 0.86051 
27 32.51 0.95817 77 83.02 0.85801 
28 33.66 0.95668 78 83.86 0.85551 
29 34.81 0.95518 79 84.68 0.85300 
30 35.95 0.95366 80 85.50 0.85048 
31 37.09 0.95213 81 86.31 0.84794 
32 38.22 0.95056 82 Olacclil 0.84536 
33 39.35 0.94896 83 87.90 0.84274 
34 40.48 0.94734 84 88.68 0.84009 
35 41.59 0.94570 85 89.45 0.83742 
36 42.71 0.94404 86 90,21 0.83475 
37 43.82 0.94237 87 90.97 0.83207 
38 44.92 0.94067 88 91.72 0.82937 
39 46.02 0.93894 89 92:46 | 0.82667 
40 47.11 0.93720 90 { 93.19 0.82396 
41 48.20 0.938543 91 93.92 0.82124 
42 49.28 0.93365 92 94.63 0.81849 
43 50.35 0.938185 93 95.33 0.81568 
44 51.42 0.93001 94 96.02 0.81285 
45 §2.49 0.92815 $5 96.70 0.80999 
46 53.54 0.92627 96 97.37 0.80713 
47 54.60 0.92436 (h/ 98.04 0.80428 
48 55.64 0.92242 98 98.70 0.80143 
7 99.35 0.79859 
100.00 0.79577 





1704 








METHYL ALCOHOL 


Sprciric Gravity or Mixtures or Merayi, Auconon ANnp 
Warer By VOLUME AND BY WEIGHT 
Giving the specific gravity at 15.6° C, referred to water at the same tem- 
perature. To reduce to specific gravity of water at 4°C, multiply by 0.99908. 
(Techn. Hogskolan, Stockholm.) 





























SS ee ee 
Per Per Per Per Per Per 
Spe- cent | cent Spe- cent | cent Spe- cent | cent 
cific alco- | alco- cific alco- | alco- cific alco- | alco- 
gravity |hol by |hol by || gravity {hol by |hol by || gravity |hol by {hol by 
wt, vol, wt. vol, wt. | vol. 
1.0000 | 0.00 | 0.00 079950 | 23.72) | 3548 0.9900 | 5.72 | 7.13 
0.9999 | 0.06 | 0.07 0.9949 | 2.78 | 3.55 029899) 55.78) || 7.21 
0.9998 | 0.11 | 0.13 0.9948 ; 2.84 | 3.62 0.9898 | 5.85 | 7.28 
0.9997 | 0.17 | 0.20 0.9947 | 2.89 | 3.70 0.9897 | 5.91 | 7.36 
0.9996 | 0.22~) 0.27 0.9946 | 2.95 | 3.77 0.9896 | 5.97 | 7.44 
0.9995 } 0.28 | 0.33 0.9945 | 3.01 | 3.84 0.9895 | 6.04 | 7.52 
0.9994 | 0.33 | 0.40 0.9944 | 3.07 | 3.91 0.9894 | 6.10 | 7.59 
0.9993 | 0.39 | 0.47 0.9943 | 3.13 | 3.98 0.9893 | 6.16 | 7.67 
0.9992 | 0.44 | 0.53 0.9942 | 3.18 | 4.06 0.9892 | 6.23 | 7.75 
0.9991 | 0.50 | 0.60 0.9941 | 3.24 | 4:13 0.9891 | 6. 29) 17.82 
0.9990 | 0.55 | 0.67 0.9940 | 3.30 | 4.20 0.9890 | 6.36 | 7.90 
0.9989 | 0.61 | 0.73 0.9939 | 3.36 | 4.27 0.9889 | 6.42 | 7.98 
0.9988 | 0.66 | 0.80 0.9938 | 3.42 | 4.35 0.9888 | 6.48 | 8.05 
0.9987 | 0.72 | 0.86 0.9937 | 3.48 | 4.42 0.9887 | 6.55 | 8.13 
0.9986 | 0.77 | 0.93 0.9936 | 3.53 | 4.49 0.9886 | 6.61 | 8.21 
0.9985 | 0.83 | 1.00 0.9935 | 3.59 | 4.57 0.9885 | 6.67 | 8.29 
0.9984 | 0.88 | 1.06 0.9934 | 3.65 | 4.64 0.9884 | 6.74 | 8.36 
0.9983 | 0.94 | 1.13 0.9933 | 3.71 | 4:71 0.9883 | 6.80 | 8.44 
0.9982 | 0.99 | 1.20 0.9932 | 3.77 | 4.79 0.9882 | 6.86 | 8.52 
OL9981 1 1205.) 126 0.9931 | 3.88 } 4.89 0.9881 | 6.93 | 8.55 
0,9980 | 1.10 | 1.33 0.9930 | 3.89 | 4.94 0.9380 | 6.99 | 8.67 
OF9979 70 1, 1511240 0, 9929 153.94.) 5.01 0.9879 | 7.06 | 8.75 
079978} 1.20 | 1.47 0.9928 | 4.00 | 5.08 0.9878 | 7.12 | 8.83 
0.9977 | 1.26 | 1.54 0.9927 | 4.06 | 5.16 0.9877 | 7.19 | 8.90 
0.9976 | 1.31 | 1:62 0.9926 | 4.12 | 5.23 0.9876 | 7.25 | 8.98 
0.9975 | 1.36 | 1.69 0.9925 | 4.18 | 5.30 0.9875 | 7.32 | 9.06 
0.9974 | 1.41 | 1.76 0.9924 | 4.24 | 5.38 0.9874 | 7.388 | 9.14 
0.9973 | 1.46 | 1.83 0.9923 | 4.29 | 5.45 0.9873 | 7.45 | 9.22 
0.9972 | 1.52 | 1.90 0.9922 | 4.35 | 5.52 0.9872 | 7,51 | 9.29 
OL9971 1,57 |) 1497 0.9921 | 4.41 | 5.60 0.9871 | 7.58 | 9.37 
0.9970 | 1.62 | 2.05 0.9920 | 4,47 | 5.67 0.9870 | 7.64 | 9.45 
029969) 1.67 | 2.12 0.9919 | 4.53 | 5.74 0.9869 | 7.71 | 9.53 
0.9968 | 1.72 | 2.19 0.9918 | 4.60 | 5.82 0.9868 | 7.77 | 9.61 
0.9967 | 1.78 | 2.26 0.9917 | 4.66 | 5.89 0.9867 | 7.84 | 9.68 
0.9966 | 1.83 | 2.33 0.9916 | 4.72 | 5.96 0.9866 | 7.90 | 9.76 
0.9965 | 1.88 | 2.40 059915 |-4.78 |. 6,04 0.9865 | 7.97 | 9.84 
0.9964 | 1.93 | 2.47 0.9914 | 4.85 | 6.11 0.9864 | 8.03 | 9.92 
0.9963 | 1.98 | 2.55 0.9913 | 4.91 | 6.18 0.9863 | 8.10 |10.00 
0.9962 | 2.04 | 2.62 0.9912 | 4.97 | 6.25 0.9862 | 8.16 |10.07 
9.9961 | 2.09 | 2.69 0.9911 | 5.03 | 6.33 0.9361 | 8.23 |10.15 
0.9960 | 2.14 | 2.76 0.9910 | 5.10 | 6.40 0.9860 | 8.29 |10.23 
0.9959 | 2.20 | 2.83 079909 || 5.16 | 6.47 0.9859 | 8.35 110.31 
0.9958 | 2.26 | 2.90 0.9908 | 5.22 | 6.55 0.9858 | 8.42 |10.38 
0.9957 | 2.31 | 2.98 0.9907 | 5.28 | 6.62 0.9857 | 8.48 110.47 
0.9956 | 2.37 | 3.05 0.9906 | 5.35 | 6.69 0.9856 | 8.55 110.55 
0.9955 | 2.43 | 3.12 0.9905 | 5.41 | 6.77 0.9855 | 8.61 |10.63 
0.9954 | 2.49 | 3.19 0.9904 | 5.47 | 6.84 0.9854 | 8.68 |10.71 
0.9953 | 2.55 | 3.26 0.9903 | 5.53 | 6.91 0.98538 | 8.74 |10.79 
0.9952 | 2.60 | 3.34 0.9902 | &.60 | 6.98 0.9852 | 8.81 |10.87 
0.9951 | 2.66 | 3.41 0.9901 | 5.66 | 7.06 0.9851 | 8.87 |10.95 





METHYL ALCOHOL (Continued) 


Speciric Gravity or Mixtures or Mretruyit ALCOHOL AND 
WatER BY VOLUME AND BY WEIGHT 
































Per Per Per Per Per Per 

Spe- cent | cent Spe- cent | cent Spe- cent | cent 

cific alco- | alco- cific alco- | alco- cific alco- | alco- 

gravity |hol by |hol by || gravity |hol by |hol by ||} gravity |hol by |hol by 
wt. vol. wt. vol. wt. vol. 

0.9850 | 8.94 }11.03 0.9796 |12.55 |15.46 0.9742 |16.43 |20.09 
0.9849 | 9.00 }11.10 0.9795 |12.62 115.55 0.9741 |16.51 |20.17 
0.9848 | 9.06 |11.18 0.9794 |12.69 {15.63 0.9740 |16.58 |20.26 
0.9847 | 9.13 }11.26 0.9793 |12.76 |15.72 0.9739 |16.65 |20.35 
0.9846 | 9.19 |11.34 0.9792 {12.83 |15.80 0.9738 |16.72 |20.43 
0.9845 | 9.26 |11.42 0.9791 }12.90 |15.89 0.9737 |16.79 |20.52 
0.9844 | 9.32 |11.50 0.9790 |12.97 |15.97 0.9736 |16.86 |20.60 
0.9843 | 9.39 |11.58 0.9789 |13.04 |16.06 0.9735 |16.93 |20.69 
0.9842 | 9.45 |11.66 0.9788 |13.11 |16.14 0.9734 |17.00 |20.77 
0.9841 | 9.52 |11.74 0.9787 |13.18 |16.23 0.9733 |17.07 |20.86 
0.9840 | 9.58 }11.82 0.9786 }13.25 |16.31 0.97382 |17.14 |20.94 
0.9839 | 9.65 }11.90 0.9785 |13.32 |16.40 0.9731 |17.21 |21.03 
0.9838 | 9.72 |11.98 0.9784 |13.39 |16.48 0.9730 |17.28 }21.11 
0.9837 | 9.78 }12.06 0.9783 |13.46 |16.57 0.9729 |17.35 |21.20 
0.9836 | 9.85 |12.14 0.9782 |12.53 |16.65 0.9728 |17.42 |21.28 
0.9835 | 9.92 |12.23 0.9781 {13.60 |16.74 0.9727 |17.49 {21.37 
0.9834 | 9.99 }12.31 0.9780 |13.67 |16.82 0.9726 |17.56 |21.45 
0.9833 |10.06 |12.39 0.9779 |13.74 |16.91 0.9725 |17.63 |21.54 
0.9832 |10.12 |12.47 0.9778 |13.82 |16.99 0.9724 |17.70 |21.62 
0.9831 |10.19 |12.55 0.9777 |13.89 |17.08 0.9723 |17.77 |21.71 
0.9830 |10.26 |12.63 0.9776 {13.96 {17.16 0.9722 117.84 |21.79 
0.9829 |10.33 |12.71 0.9775 |14.03 |17.25 0.9721 |17.91 |21.88 
0.9828 |10.40 {12.79 0.9774 |14.11 117.33 0.9720 |17.98 |21.96 
0.9827 |10.46 |12.87 0.9773 |14.18 |17.42 0.9719 |18.05 |22.05 
0.9826 |10.53 |12.95 0.9772 |14.25 |17.50 0.9718 }18.12 |22.13 
0.9825 |10.60 |13.04 0.9771 |14.32 |17.59 0.9717 {18.19 |22.22 
0.9824 |10.67 |13.12 0.9770 |14.40 |17.68 0.9716 |18.26 |22.30 
0.9823 |10.74 |13.20 0.9769 |14.47 |17.76 0.9715 |18.33 |22.39 
0.9822 |10.80 |13.28 0.9768 |14.54 }17.85 0.9714 |18.40 |22.47 
0.9821 |10.87 |13.36 0.9767 |14.61 |17.93 0.9713 |18.47 |22.56 
0.9820 |10.94 |13.44 0.9766 |14.69 |18.02 0.9712 |18.54 |22.64 
0.9819 }11.01 |13.52 0.9765 |14.76 |18.10 0.9711 |18.61 |22.73 
0.9818 |11.07 |13.61 0.9764 |14.83 |18.19 0.9710 |18.68 {22.82 
0.9817 |11.14 |13.69 0.9763 |14.90 |18.27 0.9709 |18.75 |22.90 
0.9816 }11.21 |13.78 0.9762 |14.98 |18.36 0.9708 }18.82 |22.99 
0.9815 |11.27 |13.86 0.9761 {15.05 |18.44 0.9707 |18.89 |23.07 
0.9814 11.34 |13.94 0.9760 {15.12 |18.53 0.9706 |18.96 |23.16 
0.9813 |11.41 |14.03 0.9759 |15.19 118.62 0.9705 |19.03 |23.24 
0.9812 |11.47 |14.11 0.9758 |15.27 |18 70 0.9704 |19.10 |23.33 
0.9811 |11.54 |14.20 0.9757 |15.34 |18.79 0.9703 |19.17 |23.41 
0.9810 |11.61 |14.28 0.9756 {15.41 |18.88 0.9702 |19.24 |23.50 
0.9809 |11.67 |14.36 0.9755 |15.49 |18.96 0.9701 |19.31 |23.58 
0.9808 |11.74 {14.45 0.9754 |15.56 {19.05 0.9700 19.38 |23.67 
0.9807 }11.80 |14.53 0.9753 115.63 |19.14 0.9699 |19.45 |23.75 
0.9806 |11.87 |14.62 0.9752 |15.70 |19.22 0.9698 |19.52 |23.84 
0.9805 |11.94 }14.70 0.9751 {15.78 |19.31 0.9697 |19.59 |23.92 
0.9804 |12.00 |14.78 0.9750 |15.95 |19.40 0.9696 [19.66 |24.00 
0.9803 112.07 |14.87 0.9749 |15.92 |19.48 0.9695 |19.73 |24.09 
0.9802 |12.14 |14.95 0.9748 |16.00 |19.56 0.9694 |19.80 |24.17 
0.9801 {12.20 |15.04 0.9747 |16.07 |19.65 0.9693 |19.87 |24.25 
0.9800 |12.27 |15.12 0.9746 |16.14 |19.74 0.9692 |19.94 |24.34 
0.9799 |12.34 |15.21 0.9745 |16.22 |19.83 0.9691 |20.01 |24.42 
0.9798 |12.41 |15.29 0.9744 |16.29 |19.91 0.9690 |20.09 |24.51 
0.9797 }12.48 |15.38 0.9743 |16.36 |20.00 0.9689 |20.16 |24.59 








METHYL ALCOHOL (Continued) 


Sprciric Gravity or Mixtures or Mreruyt ALcoHoL AND 
WateR BY VOLUME AND BY WEIGHT 

















Per Per Per 

Spe- cent | cent cent 
cific alco- | alco- i é i alco- | alco- 
gtavity |hol by jhol by i hol by |hol by i hol by |hol by 
wt. vol. wt. wt. vol. 

0.9688 0. 27.99 
0.9687 0. 28.07 
0.9686 O;, 28.18 
0.9685 0. 28.24 
0.9684 0. 28.32 
0.9683 0. 28.40 
0.9682 0. 28.48 
0.9681 0. 28.56 
0.9680 0. 28.64 
0.9679 0. 28.72 
0.9678 0. 28.80 
0.9677 0. 28.88 
0.9676 0. 28.96 
0.9675 0. 29.04 
0.9674 0. 29.11 
0.9673 0. 29.19 
0.9672 0% 29.27 
0.9671 0. 29.36 
0.9670 0. 29.43 
0.9669 0. 29.51 
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IMMERSION REFRACTOMETER READINGS OF METHYL 
AND ETHYL ALCOHOLS AT 20°C 


By Leach and Lythgoe. Jour. Am, Chem. Soc. 27, 964 (1905) 
a 


























% % %, 
Alcohol| Methyl} Ethyl |] Alcohol] Methyl] Ethyl |} Alcohol Methyl] Ethyl 
by Alcohol | Alcohol by Alcohol} Alcohol by Alcohol | Alcohol 
Weight Weight Weight 
0 14.5 14.5 35 35.8 75.8 70 33.0 100.0 
1 14.8 16.0 36 36.3 76.9 Cel 32.3 100.2 
2 15.4 LS) 37 36.8 78.0 72 Bikey) 100.4 
3 16.0 19.1 38 37.3 79.1 73 Gils! 100.6 
4 16.6 20.7 39 37.7 80.2 74 30.4 100.8 
5 1722 22.3 40 38.1 Sis 75 29.7 101.0 
6 L778 24.1 41 38.4 82.3 76 29.0 101.0 
7 18.4 25.9 42 38.8 83.3 id 28.3 100.9 
8 19.0 21.8 43 39.2 $4.2 78 27.6 100.9 
9 19.6 29.6 44 39.3 85.2 79 26.8 100.8 
10 20.2 31.4 45 39.4 86.2 80 26.0 100.7 
11 20.8 33.2 46 39.5 87.0 81 25% 100.6 
12 21.4 35.0 47 35.6 87.8 82 24.3 100.5 
13 22.0 36.9 48 39.7 88.7 83 23.6 100.4 
14 22.6 38.7 49 39.8 69.5 84 22.8 100.3 
15 23.2 40.5 50 39.8 90.3 85 21.8 100.1 
16 23.9 42.5 51 39.7 91.1 85 20.8 99.8 
17 24.5 44.5 52 39.6 91.8 87 19.7 99.5 
18 25.2 46.5 53 39.6 92.4 88 18.6 99.2 
19 25.8 48.5 54 39.5 93.0 89 17.3 98.9 
20 26.5 50.5 55 39.4 93.6 90 16.1 98.6 
21 eed: 52.4 56 39.2 94.1 91 14.9 98.3 
22 27.8 54.3 57 39.0 94.7 92 BEY / 97.8 
23 28.4 56.3 58 38.6 95.2 93 12.4 97.2 
24 29.1 58.2 59 38.3 95.7 94 11.0 96.4 
25 29.7 60.1 60 37.9 96.2 95 9.6 95.7 
26 30.3 61.9 61 3/1.) 96.7 96 8.2 94.9 
27 30.9 63.7 62 37.0 97.1 97 (tay/ 94.0 
28 31.6 65.5 63 36.5 97.5 98 ‘sp 93 0 
29 32.2 67.2 64 36.0 98.0 99 3.5 92.9 
30 32.8 69.0 65 35.5 98.3 100 2.0 91.0 
31 33.5 70.4 66 35.0 98.7 
32 34.1 alent 67 34.5 99.1 
33 34.7 73.1 68 34.0 99.4 
34 35.2 74.4 69 33.5 99.7 








a ee ee | ee ee ee 
Calculation of the percentage of ethyl and methyl alcohols in a mixture with 

2 Aen 5.56 
water, assuming a distillate to have a sp. gr. of 0.97917 ae and a refraction 


of 30.0 at 20° on the immersion refractometer. — From the tables of sp. gr. for 
these alcohols the density is found to correspond to 13.70% and 12.83% by 
weight of ethyl and methyl alcohol respectively; from the table above, the 
refractometer readings corresponding to 13.70% ethyl and methyl alcohol are 
38.16 and 22.42 respectively. Then (38.16 — 30.0) / (38.16 — 22.42) x 
100 = 51.8%, or 51.8% of the alcohol in the distillate is methyl alcohol. 


(12.83 X 0.518) + 13.70 X (1 — 0.518) = 13.25 which is the % by 
weight of the mixed alcohols in the distillate, of which 13.25 X 0.518 or 
6.86 % is methyl alcohol and 13.25 X (1 — 0.518) or 6.39 % is ethyl aleohol 
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DENSITY AND SPECIFIC GRAVITY OF GASES AND 





























* Temperature not stated, probably 20°C. 
7 Both butane and air at 710 mm. 
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VAPORS 
Density ho Specific} Specific 
Name Formula | g/1 0°C 300R. gravity] gravity 
760 mm | { Vien Acre — ||) anes 
atm. 

‘Acetylene .208..0:.-.. fn: 1.173 |0.07323 |0.9073 |0.8208 
ATER OL odes Ses, 3's Oa See 1.2929 | _.08071 |1.0000 |0.9047 
AAI ONI SLE Sikercus Meletak 0.7710 04813 |0.5963 |0.5395 
PAT OOM Ga sctsbe. «iaaiene 6 Sou .11135 1.3796 |1.2482 
Arsenic fluoride......... tha ele 3 .481* |5.96* |5.40* 
Arsenic hydride......... 3.484* 2175* |12.695* |2.438* 
Boron fluoride........... 2.99% 187* |2.31* |2.09* 
Butane, (70) Myers... bac. 2.51907! .15725+/2.08547/1.8868+ 
IBUtANE;| 180-98. 02-.. AS ao. 2.673 1669 {2.067 |1.870 
Carbon dioxide.......... 1.9769 12341 |1.5290 |1.3834 
Carbon monoxide.... 1.2504 | .07806 |0.9671 |0.8750 
Carbon oxysulfide. ad 2.72 .170 2.10 1.90 
@bhlorine:. A 5%. J)... Skee 3.214 2006 |2.486 |2.249 
Chlorine dioxide......... 3.091 -19312 12.3911 |2.1611 
Chlorine monoxide....... om 3.89 243 3.01 PIP} 
CY aMOZENy Pausch ahha 2.335* 1458* |1.806* |1.634* 
Dimethylamine.......... (CH 2NH | 1.966” 122717 |1.52117 |1.37617 
Hthanes.> aah bh)... iaeinss 1.3566 08469 |1.0493 |0.9493 
UGB LOMC sail take’) obese. oa aasueve Cay 1.2604 07868 |0.9749 |0.8820 
IBornetie, Leics meee Fe 1.696 1059 |12312)— |1.187 
Germanium hydride (di- 

PERMANE)! sas cs, cae mers GeoHe 6.7420 .42120 15.2120 |4,7220 
Germanium tetrahydride | GeHs 3.420 2135 |2.645 |2.393 
Pte lavainyy pier sinaake: « cnésev ates Re 0.17847) .01114 |0.13804|0.12489 

MLV NOLES wees cise vaccines He 0.08988} .005611/0.06952|0.062906 
Hydrogen bromide....... HBr 3.6445 | .2275 |2.8189 |2.5503 
Hydrogen chloride....... HC) 1.6392 | .10233 11.2678 |1.1471 
Aydrogen iodide......... HI 5.7891 .3614 |4.4776 [4.0516 
Hydrogen selenide....... HeSe 3.670 . 229 2.839 12.568 
Hydrogen sulfide........ Hes 1.539 09608 |1.190 |1.077 
Hydrogen telluride. ..... HoTe 5.81 .363 4.49 4.07 
Dy GOM RIS 3 sie steve: a) sus «2 3.708 .2315 |2.868 |2.595 
Methane sae .c1e sice oe hss 0.7168 04475 |0.5544 |0.5016 
Methylamine........... 1.396 08715 |1.080 |0.9769 
Methyl chloride......... 2.3076 1441 {1.7848 |1.6148 
Methyl ether............ 2.1098 1317 {1.6318 |1.4764 
Methyl fluoride......... 1.5452 09646 {1.1951 |1.0813 
ING OM hars crassa ye eivter cio 0.90035} .05621 |0.69638/0.63004 
INitrieroxide.-. 04. .+ ok 1.3402 08367 |1.0366 |0.9378 
Nitrogen... ..... 1.25055] .07807 |0.96724|0.87510 
Nitrogen (atm.)...... 1.2568 07846 |0.9721 |0.8795 
Nitrosyl chloride 2.992 1868 |2.314 |2.094 
Nitrosy! fluoride 2.176* 1358* |1.683* |1.523* 
INitrolis OXIdeS....506 11m 20 1.9778 1235 |1.5297 |1.3840 
Nitroxyl chloride........ NO:Cl 2.57* 160* |1.99* /|1.798* 
Nitroxyl fluoride........ NOoF 2.90 .181 2.24 2.03 

MMOD saci oes dS, 5, 2 1.42904) .08921 |1.10527/1.0000 
OZOMO Sie eae eieceuess O; 2,144 1338) 1.658 1.500 
IPhosphinemer ces ne nee PHs3 1.5294 09548 |1.1829 |1.0702 
Phosphorus fluoride...... PF; 3.907* | .2489* |3.022* |2.734* 
Phosphorus oxyfluoride. .| POF 4.8 .30 3.7 3.4 
Phosphorus pentafluoride | PFs 5.81 -363 4.494 |4.066 
IPrOpAnOnmerr ns «Gene oes Cs3Hs 2.020 1261 {1.562 {1.414 


DENSITY AND SPECIFIC GRAVITY OF GASES AND 
YAPORS (Continued) 














Density | = 
Density ~ 42-3 | Specific) Specific 
Name Formula | ¢/10°C | = ' gravity! gravity 
| 760 mm | Pata. |S z= 
: ' | 
: : - 
Ratoen?. ©. o) On. Sa.3.% Ra 9.7. -607 7.526 (6.809 
Silieane, chloro-___......! SHH;Cl 3.03 2189. (2.34 Jee 
Silieane, chloromethyl. . .| SiH=CICH; | 3.64 -227 }2.82 |2.55 
Silieane, dichloromethyl..| SIHCI-CH; | 5.3 sae }4.1 3-7 
Siieanc. dimethyl... __. SiH=(CH3)2| 2.7: | .170 rae i | 1.91 
Silicane, methyl__._____- SiH;>CH:; 2.08 | - 130 1.61 1.46 
Silicane, trifiuoro-.._.... SiHFs; | 3.86 241 [2.99 “Pao 
Silicon Anoride.... 1.1... SiF: 4.684 | 2924 (3.623 |3_278 
Silicon hezahydride__ Siz:Hs | 2.85 | 378 +>, 2 1.994 
Silicon tetrahydride._____ Sil: | 1.44 -0899 |1.114 [1.008 
Stibine (15°C, 754 mm)..| SbH; | 5.30 } .331 4.10 13.71 
Sulfur dioxide-......._.. SO: | 2.9269 | - 1827 |2.2638 {2.0482 
Sulfur fluoride........._. SPs + 6.50* | .406* (5.03* /|4_55* 
Sulfurie oxyfluoride.____. SO:F: 3.72* | .232* {2.88* {2.60 
Trimethylamine......__. (CH;):N | 2.580 | 11611 1.996 {1.805 
Trimeihyl boren.______.. (CH;)3B / 2.52 } .157 1.95 1.76 
Tungsten fluoride. ..._.. WF: 12.9 | -805 9.98 9.03 
een. eee. Xe 5.351 | - 3653 (4.525 |4.094 








* Temperature noi siated, probably 20°C. 
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DENSITY OF ELEMENTS 


The density {s given in grams per cubic centimeter and pounds per cubic foot at the 
poo nae Where no temperature is given ordinary atmospheric temperature 
understood. 


























Temp. | Density Lbs. per 
Element °C. gm./e.0. earth Observer 
Aluminum, hard drawn....... 20 | 2.699 168.5 Edwards, 1925 
GWE sachmadosie Lo <ss anes 659 | 2.382 148.7 Moorman, 1921 
Perens vacuo-distilled..... 20 6.618 413.1 Kahlbaum, 1902 
COMpressed s./.tjeu's sees ses ¢ 20 | 6.691 417.7 Kahlbaum, 1902 
GIAONDNOUBS ale -sefese foie seaistensh |l=fa t= 6 6.22 388.3 Herard 
Argon, diquid’.sy.-06 +1 sv svete —183 | 1.3845 86.4 Baly-Donnan 
—189 | 1.4233 88.9 Baly-Donnan 
Arsenic, metallic............. 157 || Oxz3, 857-7 Lashchenko, 1922 
amorphous, brown—black... | ..... 3.70 231.0 Guenther [1908 
VOll Owais nciasield ole sercccte 18 | 2.0 124.9 Eramann & Reppert, 
las! aE geees DAES Beeceaaedl aca 3.78 236.0 Guntz 
25 3.5 218.5 Biltz & Hiittig, 1920 
Bismuth, electrolytic.......... | ..... 9.747 608.5 Classen, 1890 [1912 
20 | 9.80 611.8 Johnston & Adams, 
vacuo-distilled............. 20 | 9.781 610.6 Kahlbaum, 1902 
NGUId ete since tos See eee 271 |10.00 624.3 Vincentini-Omodei 
271 |10.24 639.25 Pliiss, 1915 
BOM aistty avay a) eseWii0)s1 10-10 si8 4 271 | 9.67 603.7 Vincentini-Omodei 
Boron crystal file casts a ee oes 2.535 158.3 Wigand 
amorphous aay eels « aeuersrae (Met «fe s 2.45 152.9 Moissan 
Bromine, liquids .c..1 <1. <3. «16 <<) |e mses lets 3.12 194.8 Richards-Stull 
Cadmium, cast... eos. 2 20 | 8.648 539.9 Egerton & Lee, 1922: 
wrought......... eal sce oe 8.67 541.2 
vacuo-distilled. 3 20 | 8.648 539.9 Kahlbaum, 1902 
lid 318 | 8.37 2205 Vincentini-Omodei 
318 | 7.99 498.8 Vincentini-Omodet 
349 7.94 495.7 Arpi, 1914 
20 | 1.873 116.9 Richards-Brink 
care dledeb4 96 .* Brink 
ans BEDE 219.7 Wigand 
graphite SO Ae Cea al ee 225, 140.5 Wigand 
Ss, electrolytic. . hl potiedkvs 6.79 423.9 Muthmann-Weiss 
Waters Saisie Oe eo aleee BE sobs 6.9 430.7 Muthmann-Weiss 
Glen, Hiquidiaeet bias. sa - —33.6| 1.507 94.1 Drugman-Ramsay 
Chromium yn coscucuishinca moadleeeake 6.52-73 | 407.0-420.1 
PULTE Loss eae atack erisiss.as 20 | 6.92 432.0 Moissan 
i.e toe 443.2 Richards, 1907 
Cobalt Bete ic tsctes lees =e 21 8.71 543.7 Tilden [1915 
ns Se 8.9 555.6 Kalmus & Harper. 
Cohmbitintsrecpin ¢.fs) 0s oi sy »\| thet 524.4 Muthmann-Weiss 
Copperscast tras aces <i /-etess. e | Cae 8.30-95 | 518.1-558.7 ; 
annealed ceaseatdsiei eee: 20 | 8.89 555.0 Dellinger, 1911 
WEOUSH DIA, iatsters titel ase’ os<)eqeie «1 [lee aces 8.85-95 | 552.5-558.7 
hard-drawll.caccces sees 4 OO ly tet 555.0 Dellinger, 1911 
vyacuo-distilled............. 20 | 8.9326 557.6 Kahlbaum, 1902 
compressed............6- 20 | 8.9376 | 558.0 Kahlbaum, 1902 
‘ 1 i | 


DENSITY OF ELEMENTS (Continued) 





Element 


, cast 


Wrolghts deter. be eee 


Helium, liqui 
Sites a Bias Ars 





Temp. 
aC: 





Density 
gm./c.c. 








Lbs. per 
cu. ft. 


4 
40. 1+491.9 
3.2 
438. 9445.1 
473 2-482 .6 
486 9-493 .2 


429.5 
474. 4-486.9 
134.8 


752.9 
480 .7-486.9 





Observer 


Roberts-Wrightson 
St. Meyer 
Moissan-Dewar 
Bur. of Stand., 1934 
Winkler [1913 
Fichter & Jablezynski, 


Rose, 1912 


{1 
Kahlbaum & Sturm, 
Kahlbaum, 1902 
Kahlbaum, 1902 
Onnes 
Dewar, 1904 
Richards 
Deville-Debray 
Richards-Stull 

(1924 
Tritton & Hanson, 


Roberts-Austen 


Ramsay-Travers 
Muthmann-Weiss 
Kahlbaum, 1902 
Kahlbaum, 1902 
Vincentini-Omodei 
Vincentini-Omodei 
Day, Sosman, 1914 
Day, Sosman, 1914 
Richards-Brink, 1907 
Voigt 

Prelinger 

Regnault, Volkmann 


Vincentini-Omodei 
Vincentini-Omodei 
Dewar, 1902 
Moissan 

Fink, 1910 
Muthmann-Weiss 


Baly-Donnan, 1902 
Baly-Donnan, 1902 
Deville-Debray 


Richards-Stull 


Hittorf 
Richards-Stull 
Richards-Brink, 1907 
Vincentini-Omodei 
Vincentini-Omodei 
Muthmann-Weiss 
Holborn-Henning 
Richards-Brink, 1907 


Toby 
Muthmann-Weiss 


DENSITY OF ELEMENTS (Continued) 
SSS Sy 

















Element het P. mega L es i | Observer 
(re GST ICh 5 Soe el UE 43-8 268 .4-299.6 
Silicon, erystal..............- 20 | 2.42 151.1 Richards-Stull-Brist 
ENOL DHOUS S sett taysaye civic otic Tom lpecso. 146.7 Vigoroux 
DiLvEDN CASLUR Dt. asa ctene cece h Races 10 .42-53 650 .5-657 .4 
MTOULIG See Fe oicis sre hots evoked [Pacis 10.6 661.7 
vacuo-distilled............. 20 110.492 655.0 Kahlbaum, 1902 
COMPLESSE G1.04./s,0c1ere ee 20 |10.503 655.7 Kahlbaum, 1902 
A ETGIE, 6 Nec ae ee eo | 9.51 593.7 Wrightson 
[SOT O59 5 Gee neers 20 0.9712 60.6 Richards-Brink, 1907 
COLI ee Bo i= Se een oo 97.6} 0.9519 59.4 Vincentini-Omodei 
Lite if ofa Wey. Brae berate A RE a 97.6] 0.9287 58.0 Vincentini-Omodei 
BONA TASER EM ccs sone —188 | 1.0066 62.8 Dewar 
PEPOMIUT Cee Posia..escekesh, |) «eeren 2.50-58 | 156.1-161.1 | Matthiessen 
Sulfur 124.9-131.1 
112.1 Vincentini-Omodei 
1036.3 
390.2 
375.8 Beljankin 
740.4 Richards-Stull [1925 
705.4-730.4 | Rentschler, Marden, 
455.1 Matthiessen 
455.7 
435. 1-448 .2 
448.5 Vincentini-Omodei 
436.4 Vincentini-Omodei 
362.1 
4.5 280.9 Mixter 
BLEnesbone hae. 46/0 he cise lh socio 18.6-19.1 |1161.1-1192.4 
lranwnm §H9.8...46. sn ceuen 13 18.7 1167.4 Zimmermann 
Wanaciuin iss 024. aie. close os |eene ak 5.69 355.3 Ruff-Martin 
20 5.96 372.1 Hull, 1922 
Xenon, liquid: <..4...00 0-0 —109 3.52 219.7 Ramsay-Travers 
PYtoriam SSRN. ccainewcs | «cs ef 3.80 237.2 St. Meyer 
PinGN Caste gaa, Ye de o.s ces eccee hl foie eck 7.04-16 439.5-447.0 
WROUL NG ee tee efecto || a anier 7.19 448.9 
vacuo-distilled............. 20 | 6.92 432.0 Kahlbaum, 1902 
compressed............-. 20 | 7.13 445.1 Kahlbaum, 1902 
Migaid ey Mt eho tee sai, cla.oee We eer 6.48 404.5 Roberts-Wrightson 











ZICOMIUIT eter eniie fetnverdo osistees || Mec cke 6.44 402.0 





DENSITY OF ALLOYS 


The density is given in grams per cubic centimeter at ordinary atmospheric 
temperatures. 














Alloy. Composition. Meade ig 
Aluminum and copper | 10 Al, 90 Cu 480.06 
5 Al, 95 Cu §22.51 

3 Al, 97 Cu 542.49 

Aluminum and zinc.. | 91 Al, 9 Zn | 174.80 
Bellimetal ¥ .'. 03... 78 Cu, 22 Sn 543.11 
Bismuth, lead and tin | 53 Bi, 40 Pb, 7 Sn 659.23 
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DENSITY OF ALLOYS (Continued) 
Pounda’ 
per cu. ft, 








Alloy. Composition, | g/cm.’ 









8.44] 526.88 


70 Cu, 30 Zn cast 
8.56 | 534.38 


Brass, yellow.... 
rolled 


8.70} 548.11 

OG cos fae ROO Us LOMLEAL, Ome: secre 8.60] 536.87 
wihitel, ccm ee 0) Ci GOVAN 5S o6000000u0C 8.20] 511.01 
Bronzenerrerte 90 Cu, 10 Sn(gun metal) 8.78] 548.11 


85 Cu, 15 Sn 8.89] 554.98 
80 Cu, 20 Sn 8.74] 545.61 
75 Cu, 25 Sn 8.83) 551.23 
32 Cd, 68 Sn 7.70| 480.69 
60 Cu, 40 Ni 8.88| 554.35 
26.3 Cu, 36.6 Zn, 36.8 Ni 8.30] 518.14 


Cadmium and tin 
Constantan...... 
German silver.... 


52 Cu, 26 Zn, 22 Ni 8.45 | 527.51 
59 Cu, 30 Zn, 11 Ni 8.34} 520.64 
63 Cu, 30 Zn, 6 Ni 8.380} 518.14 
Gold and copper | 98 Au, 2 Cu 18.84 | 1176.12 
96 Au, 4 Cu 18.36 | 1146.16 
94 Au, 6 Cu 17.95 | 1120.56 
92 Au, 8 Cu 17.52 | 1093.72 
90 Au, 10 Cu 17.16 | 1071.25 
88 Au, 12 Cu 16.81 | 1049.40 
86 Au, 14 Cu 16.47 | 1028.17 
Invassersece..... 63.8 Fe, 36 Ni, 0.2 C 8.00 | 499.42 
Lead and tin..... 87.5 Pb, 12.5 Sn 10.60 | 661.73 
84 Pb, 16 Sn 10.383 | 644.87 
10.8 Pb.22:2' Sn 10.05} 627.39 
63.7 Pb, 36.3 Sn 9.43] 588.69 
46.7 Pb, 53.3 Sn 8.73 | 544.99 
30.5 Pb, 69.5 Sn 8.24} 514.40 
Magnalium...... 90 Al, 10 Mg 2.50] 156.07 
70 Al, 30 Mg 2.00} 124.85 
Manganese bronze | 95 Cu, 5 Mn 8.80 | 549.36 
Manganin....... 84 Cu, 12 Mn, 4 Ni 8.50 | 530.63 
Monel metal..... 71 Ni, 27 Cu, 2 Fe 8.90} 555.60 
Nickelin tase. coer eee eee 8.77| 547.48 


Phosphor bronze |79.7 Cu, 10 Sn, 9.5 Sb, 0.8 P 8.80 | 549.36 
Platinum and 


archi eeeere 90 Pt, 10 Ir 21.62 | 1349.67 

SO pnt elon LT, 21.62 | 1349.67 

66.67 Pt, 33.33 Ir 21.87 | 1365.28 

5 Pt, 95 Ir 22.38 | 1397.12 

Speculum metal. . | 67 Cu, 33 Sn 8.60} 536.87 
Steelt: Fi C5. et 99 Fe, 1 C 7.83 | 488.80 
manganese..... 86 Fe, 13 Mn, 1 C 7.81 | 487.55 
Wood’s metal.... | 50 Bi, 25 Pb, Yo. 5 Cd, 12.5Sn}| 9.70} 659.23 


—— 
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DENSITY OF VARIOUS SOLIDS 


The approximate density of various solids at ordinary atmospheric 


temperature. 


In the case of substances with voids such as paper or leather the bulk 
density is indicated rather than the density of the solid portion. 


(Selected principally from the Smithsonian Tables.) 
























Grams | Pounds Grams | Pounds 
Substance per per Substance per per 
Cu emmy |.cu, tb. CUCM NCU it. 
PA UG OK iret hs cis sbreeys 2.5-2.7 |156-168iGarnet.......... 3.15-4.3 |197-268 
Alabaster, carbon- Gas carbon...... 1.88 117 
ate........../2.69-2.78)168-173]|Gelatin.......... 1.27 79 
sulfates <5. <1 + 2.26-2.32)141-145/iGlass, common...|2.4-2.8 |150-175 
Albited i: ovie< 2.62—2.65)/163-165] flint.........../2.9-5.9 {180-370 
Amber. fjadtiie 1.06-1.11| 66-69 yGlue a A eR 1.27, 79 
Amphiboles...... 2.9-3.2 |180-200/iGranite.......... 2.64-2.76)165-172 
Anorthite........ 2.74-2.76|171-172|Graphite. .. .|2.30-2.72)144-170 
Asbestos.....)..... 2.0-2.8 |125-175/iGum arabic...... 1.3-1.4 81-87 
Asbestos slate... ./1.8 LD Gypsum Oe. 2.31-2.33)144-145 
Asphalt u5.4.. U... 1.1-1.5 69-94 ||Hematite........ 4.9-5.3 |306-330 
Basalt.........../2.4-8.1 |150-190]Hornblende...... 3.0 187 
Bees waxes itc'sies (096-0297 CO=61 cele ANE 0.917 57.2 
TB Ory AS shee y's) Reese 2.69-2.7 |168-169]Ivory........... 1.83-1.92/114-120 
Brotite 32 nea 2.7-3.1 |170—190)Leather, dry..... 0.86 54 
Boneres!. o......400 1.7-2.0 |106—125]Lime, slaked..... 1.3-1.4 81-87 
Bricks. YS: n220eh « 1.42.2 87-137|Limestone....... 2.68-2.76/167-171 
IB (rbtere ge te eee 0.86-0.87| 53-54 |/Linoleum........ 1.18 74 
Calamine .|4.1-4.5 |255-280]Magnetite....... 4.9-5.2 |306-324 
WalGs alte. sienzu.e <1 2.6-2.8 |162-175|Malachite....... 3.7-4.1 |231-256 
Camphoris ot: » 0.99 62 Miarbletsn; sp-y0 1-03 2,.6-2.84 |160-177 
Caoutchouc...... 0.92-0.99| 57-62 |Meerschaum..... 0.99-1.28) 62-80 
Cardboard....... 0.69 43 NEGA ES. ont tat ek 2.6-3.2 |165-200 
Celluloid......... 1.4 87 Muscovite....... 2.76-3 .00}172-187 
Cement, set...... 2.7-3.0 |170-190/Ochre..........; 3.5 218 
GUI Biri cevsnacen Oat Ou RESTS Opals ies cwencususmensun ie 2.2, 137 
Charcoal, oak... .|0.57 35 Papers. ee aeons 0.7 -1.15] 44-72 
‘DINER f4. e321 ¢ 0.28-0.44) 18-28 |/Paraffin......... 0.87-0.91| 54-57 
Cinnabate. 66 ...-t4 8.12 507 Peat blocks...... 0.84 52 
Clay fence wre cin eyes 28-276 | tbe -Voa|Pitehe css ce. oc 1.07 67 
Coal, anthracite. .}1.4-1.8 87-112|Porcelain........ 2.38-2.5 |1438-156 
bituminous. .../1.2-1.5 75-94 ||Porphyry.. 2.6-2.9 162-181 
¥ 56-57 [Pressed wood pulp 
: 62-105 bOanderans oom 0.19 12 
A 65-71 ||Pyrite.... ‘ 309-318 
‘ 14-16 ||Quartz ; 165 
Cork linoleum... ./0.54 34 RESIN ase oteterstene <1 : 67 
Corundum....... 3.9-4.0 |245-250)Rock salt........ 2.18 136 
Diamonds. ....... 3.01—3 .52)188-220] Rubber, hard... .}1.19 74 
Dolomite....-...|2.84 177 Rubber, soft 
Hbonitess xhvy eios 1.15 72 commercial... .|1.1 69 
WOMery. oot nea ca 4.0 250 pure gum...... 0.91-0.93) 57-58 
Epidote........,. 3.25-3 .50/203-218]Sandstone....... 2.14-2.36)134-147 
Feldspar, ....i0tt).. 2.55-2.75|159-172|\Serpentine....... 2.50-2.65/156-165 
A Hiroe, ete eS 2.63 164 Silica, fused trans- 
BOLIC ene oe ie 3.18 198 parent. +... . 2.21 138 
GICIOX. cis aeagerncps = 7.3-7.6 |460-470) translucent... .|2.07 129 
Gamboge........ i ep 75 age Tee eee 2.0-3.9 |125-240 
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DENSITY OF VARIOUS SOLIDS (Continued) 











Grams | Pounds Grams | Pounds 
Substance per per Substance per per 
cu..cm, |\cu. ft. cu.cm | cu. ft. 
Slatesm.0s:.eeerte 12.6-3.3 |162-205] elm........... 0.54-0.60) 34-37 
Soapstone....... |2.6—2.8 |162-175) hickory....... 0.60—-0.93) 37-58 
Spermaceti...... 0.95 59 holly eee sa 0.76 47 
Sharebneensrmerey 1.53 95 JunIpET Eek 0.56 35 
Sutariae cow si 1.59 99 larch. foencscae 0.50-0.56} 31-35 
Talel fs SMS. |2.7-2.8 |168-174| lignum vitae. ../1.17-1.33| 73-83 
Tallow, beef..... 10.94 59 locusti..< so. + - 0.67-0.71| 42-44 
mutton, 22 429; |0.94 59 logwood....... 0.91 57 
fe ek Re are 5 11.02 66 mahogany 
"LODaAB teh te cee 3.5-3.6 |219-223 Honduras... . 41 
Tourmaline...... 3.0-3.2 {190-200 Spanish..... 2 53 
Wax, sealing..... 1.8 112 maplenee Maa: 4 .75| 39-47 
Wood (seasoned) Gaksiuee Gare: : .90} 37-56 
: 0.42-0.68) 26-42 DCAD sek .car 0. .73| 38-45 
.66-0.84) 41-52 pine, pitch : .85| 52-53 
.65-0.85) 40-53 whites . brett y .50} 22-31 
.11-0.14| 7-9 yellow...... kK .60} 23-37 
.31-0.40)} 19-25 plume .7 E10. .78| 41-49 
.32-0.59| 20-37 poplars. 2 22. 10. -6 | 22-31 
.70-0.90| 43-56 satinwood..... ; 59 
.51-0.77| 32-48 Spruce. ..2 .f<%. - .70| 30-44 
00 62 sycamore...... 60] 24-37 
95-1.16} 59-72 teak, Indian 88] 41-55 
38 24 African’. 6 < 61 
}0.49-0.57| 30-35 walnut: .f 8.2. 70| 40-43 
.70-0.90, 43-56 water gum i 62 
.76 47 willow. 32 .f.k. 0. .60| 24-37 
.11-1.33] 69-83 























For the specific gravity of other substances the reader is 
referred to the following tables: 

Physical Constants of Inorganic and Metal-Organic Com- 
pounds 

Physical Constants of Organie Compounds 

Constants of Vegetable and Animal Oils, Fats and Waxes 

Physical and Chemical Constants of Resins, Oleo-Resins and 
Gum-Resins 

Physical Constants of Minerals 

Composition and Physical Properties of Alloys 

Properties of Commercial Plastics 

Physical Properties of Common Woods 


DENSITY OF WATER 


The temperature of maximum density for pure water, free 
from air = 3.98°C. 

The density at this temperature = 9.999973 g¢/cm?. 

The density of water at 3.98° C is 1.000000 g/ml. 


(International Bureau of Weights and Measures, 1910.) 
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DENSITY OF VARIOUS LIQUIDS 


(Selected from Smithsonian Tables.) 











oaths Grams per 
Liquid cu. cm 
| 
ACGEONE oh. sete eae eae ar, 0.792 
Alcohol cthy)7% 2% &. A SMV 2 0.791 
methyl Fk Shen Oe. Be 0.810 
Ben ZENG eer Mots. creases Oe the ee 0.899 
Car bolichaciad. Meee ees oes eee) O8F950=0:29065 
Warbonraisulfide sR ce eee ail) L293 
GeLTA Chlorides. stew s «enw | 1.595 
(Chlorolorim qm. 4. cee 1.489 
thers fo ses. Ores oan fA Plele 0.736 
Gasoline: Yom oa, tees oe eer ee 0. 66-0.69 
Gilivicerine coir: oa. eeeere ec EA ee 1.260 
HRET OBC Cc ate Mt. see Cees, ee eres tee 0.82 
IWEELOURV Steet ee he oe ee te 13.6 
INO cee ESSERE GENERA SGRS © Scuice Gere 4 © ieeecteae 1.028-1.035 
Naphtha, petroleum ether........... 0.665 
wood, 22. ay PER EL STE WL 848-0 (810 
Oils: 
CHSvOr es eee Ae 28 | 0.969 
GOCOSTU tit... Mstege: stare Wee eee t 0.925 
Couton seed) 2 se cee eee A ee 0.926 
BV COROLE A iheis stot Nees Gee pene MIMD aid tye 1.040—-1.100 
Tinseed boiledseser. a: Seen. bees 0.942 
OLIVGL ee ore lr en eee, RL) i, 0.918 
Semewatertet 0) Oe! Wels PaR USS ee OF. o 1.025 
Turpentine’ (spirits) ees | PP Sees S087: 
Winters prck.ds. Lek) cites ch See Seen 1.00 








DENSITY OF ALCOHOL 





Pounds 
per cu. ft. 


Or 
oO 
iw pics an 
(oz) 
oOo 
bt 


> 
me 
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(es) 
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! 
for) 
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ou 
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Hee cease ea 
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Density oF Erayi Auconou iy Grams Per Cusic CENTIMETER, 
CoMPUTED FROM MENDELEEFF’s FoRMULA 
(Selected from Smithsonian Tables.) 





Temp. °C 0 1 





2 




















1717 














HYDROMETERS AND DENSITY UNITS 


Alccholometer. — For testing alcoholic solutions; the scale shows the per 
cent of alcohol by volume; 0°100° is the per cent. 

Ammoniameter. — For testing ammonia solutions; scale 0°-40°; to convert 
to sp. gr. multiply by 3 and deduct from 1000. 

Barktrometer or Barkometer. — For testing tanning liquor; scale 0°-80° 
Bk; the number to the right of the decimal point of the sp. gr. is the degree Bk; 
thus, 1.025 sp. gr. is 25° Bk. 

Baumé. — There are two kinds in use; heavy Bé, for liquids heavier than 
water and light Bé for liquids lighter than water. In the former, 0° corresponds 
to a sp. gr. 1.000 (water at 4°C.) and 66° corresponds to a sp. gr. 1.842; in the 
lighter than water scale, 0° Bé is equivalent to fhe gravity of a 10% solution of 
sodium chloride and 60° Bé corresponds to a sp. gr. of 0.745. For Baumé de- 
grees on the scale of densities greater than unity, the following equation gives 
the means of conversion: 


where m = 145 (in the United States) 

d m = 144 (old scale used in Holland) 
m = 146.78 (New scale or Gerlach scale) 
d = Baumé reading 

Beck’s Hydrometer has 0° corresponding to sp. gr. 1.000 and 30° to sp. gr. 
0.850; equal divisions on the scale are continued as far as required in both 
directions. 

Brix Saccharometer or Balling Saccharometer shows directly the per cent 
of sugar (sucrose) by weight at the temperature indicated on the instrument, 
usually 17.5°C.; i.e., degrees Brix is the per cent sugar. 

Cartier’s Hydrometer floats in water at the 10° scale division and at 30° 
corresponds to 32° Bé. 

Oleometer.—For vegetable and sperm oils; scale 50°-0° corresponds to 
sp. gr. 0.870-0.970. 

Soxhlet’s Lactometer, for determining the density of milk, has a scale from 
25° (sp. gr. 1.025) to 35° (sp. gr. 1.035) divided into suitable scale divisions. 

Twaddell Hydrometers have the scale so arranged that the reading multi- 
plied by 5 and added to 1000 gives the sp. gr. with reference to water as 1000; 
it is always used for densities greater than water. 


HYDROMETER CONVERSION’ TABLES 
SHOWING THE RELATION BETWEEN Density (C. G. 8.) anp 
Dearers BAuM® FoR DENSITIES LESS THAN UNrty. 





m 
Sp. gr. = = 


Degrees Baumé. 





Density. 
00 .O1 .02 .03 .04 

0.60 103.33 99.51 95.81 92.22 88.75 
.70 70.00 67.18 64.44 61.78 59.19 
.80 45.00 42.84 40.73 38.68 36.67 
.90 25.56 23.85 22,17 20.54 18 -94 
1.00 10.06 Naito e 4 | Peete teas < ea |) ee 

















Density. 
.05 .06 .07 .08 .09 





0.60 85.38 82.12 78.95 75.88 72.90 
.70 56.67 54.21 51.82 49.49 47.22 
.80 34.71 32.79 30.92 29.09 27.30 
.90 17.37 15.83 14.33 12.86 11.41 

1.00 sooood sc eeee Steud |) aence 516 06 
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Density. 


a a ie a a NN NY MN mae aM er A a reagan yr grey rg 


HYDROMETER CONVERSION TABLES 


(Continued) 


SHOWING THE RELATION BETWEEN Density (C. G. S.) AND THE 
Baum& AND TWADDELL SCALES FOR DENSITIES ABOVE UNITY. 




















Degrees 


Twaddell. 


eerees | Deerees || Density. | Degree 

0.00 0 1.41 42.16 

1.44 2, 142 42.89 

2.84 4 1.43 43.60 

qa 6 1.44 44.31 

; 5.58 8 ey 45.00 

6.91 10 1.46 45.68 

i 8.21 12 iNet Ve 46.36 

9.49 14 1.48 47.03 

L 10.74 16 1.49 47.68 

11.97 18 1.50 48.33 

§ 13.18 20 1 5i 48 .97 

LU 14°37 22 1.52 49.60 

} 15.54 24 1.53 50.23 

5 16.68 26 i) tye 50.84 

: 17.81 28 155 51.45 

18.91 30 1.56 52.05 

5 20.00 32 Tlas7é 52.64 

ZIP OZ 34 1:58 53.23 

222 36 1.59 53.80 

i 23.15 38 1.60 54.38 

g ONL ILA 40 Th sul 54.94 

¢ PAT pal KO) 42 1.62 55.49 

5 26.15 44 1.63 56.04 

S DHE h ol Nal 46 1.64 56.58 

f 25.06 48 1.65 LIS Ge 

29.00 50 1.66 57.65 

j 29.92 52 1.67 eye 7A 

; 30.83 54 1.68 58.69 

q 31,72 56 j 1.69 59.20 

J 32.60 58 1 F@) 59.71 

; 33.46 60 Te fil 60.20 

A 34.31 62 I We 60.70 

P 35.15 64 1.73 61.18 

35.98 66 Le 74 61.67 

3 36.79 68 Hen 62.14 

37.59 70 acy 62.61 

2 38.38 123 Tha 63.08 

; 39.16 74. 76h 63.54 

39.93 76 170) 63.99 

40.68 $ 78 1.80 64.44 
: ANA eeu 80 Amare in, iets ac 

pvaopdeataet WW en0 ell Sato aes 


ABSOLUTE DENSITY OF WATER 


Dewnsiry in GRAMS PER CuBic CENTIMETER, COMPUTED FROM 
THE RELATIVE VALUES BY THIESEN, SCHEEL AND DISSEL- 
HORST (1900), AND THE ABSOLUTE VALUE AT 3.98° C. By 
THE INTERNATIONAL BUREAU OF WEIGHTS AND MEASURES 





(1910). 
Degrees 0 

0 |0.999841 
1 900 
2 941 
3 965 
4 973 
5 965 
6 941 
7 902 
8 849 
9 781 
10 700 
11 605 
12 498 
13 377 
14 244 
15 099 
16 |0.998943 
17 774 
18 595 
19 405 
20 203 
21 |0.997992 
22 770 
23 538 
24 296 
25 044 
26 |0.996783 
27, HS) 
28 222 
29 = |0.995944 
30 646 


——_——_— 


1 


2 


3 


847 
905 
944 
967 
973 


963 


898 
843 
774 


691 
595 
486 
364 
230 


084 
926 
757 
576 
385 


183 
970 
747 
514 
271 


018 
756 
485 
204 
914 
616 


854 
909 
947 
968 
973 


961 
935 
893 
837 
766 


682 
585 
475 
352 
216 


069 
910 
739 
558 
365 


162 
948 
724 
490 
246 


*992 
729 
457 
175 
885 
586 


860 
914 
950 
969 
972 


959 
931 
888 
830 
758 


673 
574 
463 
339 
202 


054 
893 
722 
539 
345 


141 
926 
701 
466 
221 





= 


866 
918 
953 
970 
972 


957 
927 


824 
751 


664 
564 
451 
326 
188 


038 
877 
704 
520 
325 


120 
904 
678 
442 
196 


872 
923 
955 
971 
972 


955 
924 
877 
817 
742 


654 
553 
439 
312 
173 


023 
860 
686 
501 
305 


099 
882 
655 
418 
171 


*967|*941|*914 
703) 676} 649 
429) 401) 373 
147} 118) 089 
826] 796 
555] 525] 494 


855 
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878] 884 889} 895 
927| 930) 934} 938 
958| 960) 962] 964 
972| 972) 973} 973 
970} 969) 968) 966 


952| 950} 947) 944 
920] 916) 911] 907 
872| 866) 861} 855 





810} 803) 796} 789 
734) 726) 717) 709 


645) 635} 625) 615 
542} 531} 520} 509 
427| 415} 402} 390 
299) 285} 272) 258 
159} 144} 129) 114 


007 |*991|*975|*959 
843] 826] 809] 792 
668] 650} 632) 613 
482| 463] 444] 424 
285) 265) 244) 224 


078] 056) 035} 013 
860} 837} 815; 792 
632| 608} 585) 561 
394} 369] 345) 320 
146] 120) 095] 069 


*888 |*862)*836 |*809 
621) 594) 567} 540 
345] 317) 289) 261 
060} 031} 002!*973 
766} 736) 706| 676 





464| 433] 402] 37% 


RELATIVE DENSITY AND VOLUME OF WATER 


The mass of one cubic centimeter of water at 4° C is taken as unity. 
The values given are numerically equal to the absolute density in grams 
per milliliter. 


(Smithsonian Tahles, compiled from Various Authors.) 























pape. Density. Volume. meges Density. Volume 
—10 0.99815 1.00186 +35 | 0.99406 1.00598 
—9 843 157 36 371 633 
—8 869 131 37 336 669 
—7 892 108 38 299 706 
—6 912 088 39 262 743 
—5 0.99930 1.00070 4 0.99224 1.00782 
—4 945 055 41 8 821 
—3 958 042 42 147 861 
—2 970 031 43 107 901 
-1 979 021 44 066 943 
+0 0.99987 1.00013 45 | 0.99025 1.00985 
1 99 007 46 | 0.98982 1.01028 
2 997 003 47 940 072 
3 999 001 48 896 116 
4 1.00000 1.00000 49 852 162 
5 0.99999 1.00001 50 | 0.98807 1.01207 
6 997 003 51 762 254 
7 993 007 52 715 301 
8 988 012 53 669 349 
9 981 019 54 621 398 
10 0.99973 1.00027 55 | 0.98573 1.01448 
11 963 037 60 324 705 
12 952 048 65 059 979 
13 940 060 70 | 0.97781 1.02270 
14 Beat 073 75 489 576 
15 0.99913 1.00087 80 | 0.97183 1.02899 
16 897 103 85 | 0.96865 1.03237 
17 880 120 90 534 590 
18 862 138 95 192 959 
19 843 157 100 | 0.95838 1.04343 
20 0.99823 1.00177 110 | 0.9510 1.0515 
21 802 198 120 | 0.9434 1.0601 
22 780 221 130 | 0.9352 1.0693 
23 756 244 140 | 0.9264 1.0794 
24 732 268 150 | 0.9173 1.0902 
25 0.99707 1.00294 160 | 0.9075 1.1019 
26 681 320 170 | 0.8973 1.1145 
27 654 347 180 | 0.8866 1.1279 
28 626 375 190 | 0.8750 1.1429 
29 597 405 200 | 0.8628 1.1590 
30 0.99567 1.00435 210 | 0.850 Ls Hache 
31 537 466 220 | 0.837 1.195 
32 505 497 230 | 0.823 1.215 
33 473 530 240 | 0.809 1.236 
34 440 563 250 | 0.794 1.259 


DENSITY AND VOLUME OF MERCURY 


BasED ON THE Density oF Mercury at 0° C. By TuHrmsEN AND ScHEEL 
(1898) 


Temp. 
a OF 


—5 





(Selected from Smithsonian Tables.) 




















Mass in gr. | Vol. of 1 gr. |) Temp. | Mass in gr. | Vol. in 1 gr. 
per cu.em. in cu.cms. °C per cu.cm, in cu.ems. 
13.6202 |0.0734205 30° | 13.5217 0.0739552 
6177 4338 31 5193 9686 
6152 4472 32 5168 9820 
6128 4606 33 5144 9953 
6103 4739 34 5119 40087 
13.6078 |0.0734873 35 13.5095 0.0740221 
6053 5006 36 5070 0354 
6029 5140 37 5046 0488 
6004 5273 38 5021 0622 
5979 5407 39 4997 0756 
13.5955 |0.0735540 40 13.4973 0.6740891 
5930 5674 50 4729 2229 
5906 5808 60 4486 3569 
5881 5941 70 4244 4910 
5856 6075 80 4003 6252 
13.5832 |0.0736209 90 13.3762 0.0747594 
5807 6342 || 100 3522 8939 
5782 6476 |} 110 3283 50285 
5758 6610 || 120 3044 1633 
5733 6744 || 180 2805 2982 
13.5708 |0.0736877 || 140 13.2567 0.0754334 
5684 7011 150 2330 5688 
5659 714& || 160 2093 7044 
5634 7278 || 170 1856 8402 
5610 7412 || 180 1620 9764 
13.5585 |0.0737546 || 190 13.1384 0.0761128 
5561 7680 |} 200 1148 2495 
5536 7813 || 210 0913 3865 
5512 7947 || 220 0678 5239 
5487 8081 || 230 0448 6616 
13.5462 |0.0738215 || 240 13. 0209 0.0767996 
5438 8348 |} 250 12.9975 9381 
5413 8482 || 260 9741 70769 
5389 8616 || 270 9507 2161 
5364 8750 || 280 9273 3558 
13.5340 |0.0738883 || 290 | 12.9039 | 0.0774958 
5315 9017 |} 300 8806 6364 
5291 9151 |} 310 8572 7774 
5266 9285 || 320 8339 9189 
§242 9419 |) 33 8105 80609 
13.5217 |0.0739552 || 340 12.7872 0.9782033 
350 7638 3464 
360 7405 4900 
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DENSITY OF MOIST AIR 


The density of dry air may be determined by computation from the gen- 
eral relation D = Do(T0/T)(P/Po) where Do represents a known density 
at absolute temperature 7’o and pressure Po and D, the density at absolute 
temperature 7' and pressure P. 

The density of moist air may be determined by a similar relation: 

D = 1.2929 (273.13/T) [(B — 0.3783e)/760] where T is the absolute 
temperature; B, the barometric pressure in mm, and e the vapor pressure 
of the moisture in the airin mm. The density will then be the product of 
two terms, each of which may be found by use of the tables which follow. 

The first factor, 1.2929 (273.13/T), may be found directly in Table I for 
various temperatures. For convenience, temperatures are given in the table 
in °C although the values of the factor have been computed with absolute 
temperatures. The tabular values actually represent the density of dry air 
at various temperatures and 760 mm pressure. 

The second factor, [(B — 0.3783e)/760], must be obtained in two steps: 
First—the numerator of the expression is obtained by subtracting 0.3783¢ 
from the barometric pressure. ‘The quantity 0.3783¢ may be found directly 
from the dew point in Table II. If the wet and dry bulb thermometer read- 
ings are known e may be found in the table Reduction of Psychrometric 
Observations given in the section Hygrometric and Barometric Tables. 
0.3783e may then be found by calculation or read from the table. Second— 
the value of the whole factor for any value of B — 0.3783¢ may be obtained 
from Table III. 

The product of the above two factors will give the required density in g/1. 

To facilitate obtaining approximate values of the density for ordinary 
pressures and temperatures, a table of products is given which may be entered 
with the temperature in °C and the corrected (for moisture) value of the 
barometric pressure in mm to cbtain density. 

As an illustration of the use of the tables, let it be desired to find the den- 
sity of air for a barometric pressure of 750 mm, a dew point of 10° C, and air 
temperature of 20° C. 

From the dew point, the value of 0.3783e is found in Table II to be 
3.48 mm. 750 — 3.48 = 746.52, the corrected pressure. The pressure factor 
for this value found in Table III by interpolation is 0.98226, 

The temperature factor from Table I is 1.2047. 


1.2047 X 0.98224 = 1.1833 g/l. 
To obtain the value directly from Table IV, enter it for 20° C and 746.5 mm 
which gives by interpolation 1.183 g/l. 
TABLE I 


(1.2929 X 273.13/T) 
(Besides being a necessary part of the determination of the density of 
moist air, the values in this table are actually the density of dry air in g/l at 
760 mm pressure for various temperatures.) 


2 ELAR AD Gow aa bs 4,1 5 6 hae se Sie 9 





826 897 969 *042 *115/*189 *264 *339 *415 ¥*491 
147 213 278 345 412] 479 547 616 686 756 
524 584 645 706 767] 829 892 955 *019 *083 
951 *006 *062 *118 *175/*232 *289 *347 *406 *465 


929 977 *024 *073 *121/*170 *219 *269 +*319 +370 
697 651 606 561 517 
472 428 385 342 299] 256 214 171 130 088 
047 006 *965 *925 *885/*845 *805 *766 *727 *688 
649 611 573 535 498] 460 423 387 350 314 
277 242 206 170 135] 100 065 031 *996 *962 
928 895 861 828 795] 762 729 697 664 632 
600 569 537 506 475/444 413 382 352 322 
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DENSIVY OF MOIST AIR (Continued) 
TABLE Ii 


Vapor Pressure—Value of 0.3783e 


De Ee =e 
































Vap. Vap. Vap. 
Dew Dew Dew 
Poe Ls 0.3783¢e point St 0.3783¢ | Pee ne 0.3783¢e 
(ice) (water) (water) 
_ | | 
—50 0.029 0.01 0 4.58 RY 83 30 31.86 | 12.05 
—45 .054 .02 1 4.92 1.86 31 33.74 | 12°76 
—40 .096 .04 2 5.29 2.00 32 35.70 | 13.51 
—35 .169 .06 3 5.68 2.15 33 37.78 | 14.29 
—30 . 288 tt 4 6.10 Deal 34 39.95 | 15.11 
—25 0.480 0.18 5 6.54 DAT 35 42.23 | 15.98 
—24 . 530 .20 6 7.01 2.65 36 44.62 | 16.88 
—23 .585 .22 7 7.51 2.84 37 47.13 | 17.83 
—22 . 646 24 8 8.04 3.04 38 49.76 | 18.82 
—21 .712 .27 9 8.61 3.26 39 52.51 | 19.86 
—20 0.783 0.30 10 9.21 3.48 40 55.40 | 20.96 
—19 . 862 .33 ila 9.85 3.73 41 58.42 | 22.10 
—18 .947 .36 12 10.52 3.98 42 61.58 | 23.30 
—17 1.041 .39 13 11.24 4.25 43 64.89 | 24.55 
—16 1.142 .43 14 11.99 4.54 44 68.35 | 25.86 
—15 1.252 0.47 15 12.79 4.84 45 71.97 | 27.23 
—14 1.373 .52 16 13.64 5.16 46 75.75 | 28.66 
—13 1.503 57 iW 14.54 5.50 47 79.70 | 30.15 
—12 1.644 .62 18 15.49 5.86 48 83.83 | 31.71 
-1l 1.798 .68 19 16.49 6.24 49 88.14 | 33.34 
—10 1.964 0.74 20 17.55 6.64 50 92.6 35.03 
- 9 2.144 -81 21 18.66 7.06 51 97.3 36.81 
—-8 2.340 .89 22 19.84 7.51 52 102.2 38.66 
—7 2.550 .96 23 21.09 7.98 53 107.3 40.59 
— 6 2.778 1.05 24 22.40 8.47 54 LE ef 42.63 
— 5 3.025 1.14 25 23.78 9.00 55 118.2 44.72 
—4 3.291 1.24 26 25.24 9.55 56 124.0 46.91 
— 3 3.578 1.35 27 26.77 | 10.13 57 139.0 49.18 
— 2 3.887 1.47 28 28.38 | 10.74 58 136.3 51.56 
-—1 4.220 1.60 29 30.08 | 11.38 59 142.8 54.02 
e 4.580 1.73 30 31.86 | 12.05 60 149.6 56.59 
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DENSITY OF MOIST ALR 


TABLE Wil 
Pressure Factor.—|(B — 0.3783e)/760] 

The figures in the body of the table give values of the whole term 
(B — 0.3783e)/760] for various values of the numerator (B — 0.3783e) 
expressed at the left and top. 


o | a | 2 





(Continued) 





80 
90 


100 
110 





-10526 
-11842 


-13158 
-14474 
-15789 
-17105 
-18421 


-19737 
-21053 
-22368 
-23684 
-25000 


-26316 
-27632 
-28947 
-30263 
-31579 


-32895 
-34211 
-35526 
-36842 
-38158 


-39474 
-40789 
-42105 
-43421 
-44737 


-46053 
-47368 
-48684 
-50000 
-51316 


-52632 
-53947 
-55263 
-56579 
-57895 


-59211 
-60526 
-61842 
-63158 
-64474 


-65799 
-67105 
-68421 
-69737 
-71053 











-10658 
-11974 


-13289 
-14605 
-15921 
.17237 
-18553 


-19868 
.21184 
-22500 
-23816 
-25132 


-26447 
-27763 
-29079 
-30395 
-31711 


-33026 
-34342 
-35658 
-36974 
-38289 


-39605 
-40921 
42237 
-43553 
-44868 


-46184 
-47590 
48816 
-59132 
-51447 


-52763 
-54)79 
-55395 
-56711 
-58926 


-59342 
-606538 
-61974 
-63289 
-64605 


-65921 
67237 
-68553 
-69868 
-71184 





-10789 
-12105 


-13421 
-14737 
-16053 
-17368 
-18684 


-20000 
-21316 
-22632 
-23947 
-25263 


-26579 
-27895 
-29211 
-30526 
-31842 


-33158 
-34474 
35789 
-37105 
-38421 


39737 
-41053 
-42368 
-43684 
-45000 


-46316 
-47632 
-48947 
-50263 
.51579 


-52895 
-54211 
-565526 
-56842 
-58158 


59474 
-60789 
-62105 
-63421 
-64737 


-66053 
.67368 
-68684 
-70000 
oe 





-10921 
.12237 


-13553 
-14868 
-16184 
-17500 
-18816 


-20132 
-21447 
.22763 
-24079 
-25395 


-26711 
-28026 
-29342 
-30658 
.31974 


-33289 
-34605 
-35921 
37237 
38553 


.39868 
-41184 
42509 
-43816 
-45132 


-46447 
47763 
-49979 
-50395 
-61711 


-53026 
-54342 
-565658 
-56974 
-58289 


-59605 
-60921 
-62237 
-63553 
-64868 


-66184 
-67500 
-68816 
*70132 
-71447 





-11053 
-12368 


-13684 
-15000 
-16316 
-17632 
-18947 


-20263 
.21579 
-22395 
-24211 
-25526 


-26842 
.28158 
29474 
-39789 


-32105).3 


33421 
34737 
-36053 
-37368 
-38684 


-40000 
-41316 
42632 
-43947 


45263 


.46579 
47895 
49211 
-50526 
-51842 


-563158 
-54474 
-55789 
-567105 
-58421 


-59737 
-61053 
-62368 
-63684 
-65000 


-66316 
-67632 
-68947 


-70263 
-71579 





-11184 
-12500 


-13816 
-15132 
-16447 
-17763 
-19079 


-20395 
21711 
-23026 
-24342 
-25658 


-26974 
-28289 
-29605 
30921 
2237).3 


33553 | 
-34868 
-36184 
37500 
-38816 


40132 
41447 
42763 
44079 
45395 





46711 
-48026 
49342 
-560658 
-51974 


-53289 
-54605 
-55921 
57237 
-58553 


-59868 
-61184 
-62500 
-63816 
-65132 


-66447 
.67763 
-69079 
-70395}|"70526 
haat 


-11316 
-12632 


-13947 
“15263 
-16579 
-17895 
19211 


.20526 
.21842 
-23158 
-24474 
.25789 


-27105 
.28421 
29737 
-31053 


2368 


-33684 
-35000 





-36316 
-37632 
-38947 


-40263 
-41579 
-42895 
44211 
45525 


46842 
48158 
49474 
-50789 
-52105 


-53421 
54737 
-56053 
-57368 
-58684 


-60000 
-61316 
-62632 
-63947 
-65263 


-66579 
-67895 
-69211 





.11447 
12763 


.14079 
-15395 
-16711 
-18026 
*19342 


.20658 
.21974 
.23289 
-24605 
.25921 


.27237 
.28553 
.29868 
.31184 
-32500 


.33816) 
-35132 
-38447 
.37763 
.39079 


.40395 
41711 
-43026 
44342 
45658 


46974 
48289 
.49605].4 
-50921 
.52237 


.53553 
-54868 
-56184 
-57500 
-58816 


-60132 
-61447 
.62763 
.64079 
-65395 


-66711 
-68026 
-69342 
-70658 
-71842).71974 


-11579 
-12895 


-14211 
-15526 
.16842 
-18158 
-19474 


-20789 
-22105 
-23421 
24737 
-26053 


-27368 
-28684 
-30000 
-31316 
32632 


-33947 
-35263 
-36579 
-37895 
.39211 


-40526 
-41842). 
43158}. 
-44474| . 
-45789}. 


47105}. 
48421). 
9737]. 
-51053}. 
-52368).52 


-53684!. 
-55000'. 
56316 . 
57632). 
-58947 


60263, 
61579 
62895; 
.64211| 
.65526 


-66842 
-68158) 
-69474) 
-70790 
-72105 








11711 
.13026 


-14342 
-15658 
-16974 
-18289 
-19605 


.20921 
22237 
-23553 
-24868 
-26184 


.27500 
-28816, 
-30132 
-31447 
-32763 
-34079 
35395 
.36711 
-38026 
-39342 


40658 


-59079 
-60395 


-61711 
-63026 


-64342 
-65658 


-66974 
-68290 
-69605 
-70921 
72237 
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DENSITY OF MOIST AIR (Continued) 
TABLE Iii (Continued) 





mayo [apa [a | a | ste | reais 





550 |.72368].72500].72632|.72763).72895!.73026).73158].73290].73421|.73553 
560 |.73684|.73816|.73947|.74079).74211|.74342|.74474|.74605|.74737|.74868 
570 |.75000|.75132).75263|.75395).75526|.75658|.75790|.75921).76053).76184 
580 |.76316|.76447|.76579|.76711|.76842).76974|.77105].77237|.77368|.77500 
590 |.77632|.77763].77895|.78026].78158].78290|.78421|.78553/.78684).783816 


‘600 |.78947|.79079|.79211|.79342|.79474|.79605|.79737|.79868].80000).80132 
610 |.80263].80395|.80526].80658).80790).80921|.81053].81184/.81316/.81447 
620 |.81579|.81711].81842|.81974|.82105].82237|.82368|.82500|.82632).82763 
630 |.82895].83026].83158].83290].83421].83553].83684].83816).83947|.84079 
640 |.84211|.84342|.84474|.84605|.84737|.84868).85000|.85132|.85263).85395 


650 |.85526].85658].85790|.85921|.86053|.86184|.86316).86447|.86579|.86711 
660 |.86842|.86974|.87105|.87237|.87368]|.87500|.87632|.87763|.87895|.88026 
670 |.88158|.88290|.88421|.88553|.88684|.88816|.88947|.89079|.89211).89342 
680 |.89474|.89605|.89737|.89868|.90000|.90132|.90263].90395|.90526).90658 
690 |.90790|.90921).91053].91184].91316].91447|.91579|.91711|.91842).91974 


700 |.92105].92237|.92368].92500}.92632].92763].92895|.93026}.93158}.93290 
710 |.93421|.93553]|.93684|.93816].93947|.94079|.94211|.94342|.94474|.94605 
720 |.94737|.94868].95000|.95132|.95263].95395|.95526|.95658).95790).95921 
730 |.96053|.96184|.96316|.96447]|.96579|.96711|.96842|.96974|.97105|.97237 
740 |.97368].97500|.97632|.97763|.97895|.98026].98158].98290).98421).98553 


50 |.98684|.98816].98947|.99079].99211!.99342|.99474|.99605).99737|.99868 
760 |1.0000] 1.0013] 1.0026]1.0039] 1.0053] 1.0066}1.0079|1.0092|1.0105)1.0118 
770 |1.0132/1.0145|1.0158]1.0171|1.0184|1.0197|1.0211)1.0224|1.0237|1.0250 
780 |1.0263] 1.0276] 1.0289] 1.0303) 1.0316) 1.0329) 1.0342] 1.0355) 1.0368] 1.0382 
790 |1.0395|1.0408]1.0421|1.0434|1.0447|1.0461|1.0474|1.0487|1.0500)1.0513 


a 


TABLE IV 


Density of Moist Air 
Values in the body of the table give the density of moist air in g/l for a 
limited range of temperatures and corrected pressure values (B — 0.3783e) 
The latter may be obtained by use of Table II. 
Pom 6) )< ee ee ee eee eee 


°C 600 | 610 | 620 | 630 | 640 | 650 | 660 | 670 | 680 | 690 






































& |1.0024/1.0191/1.0358]1.0525/ 1.0692) 1.0859/1.1026) 1.1193) 1.1361)1.1528 
6 |.99876|1.0154|1.0321|1.0487|1.0654|1.0820]1.0986)1.1153]1.1319)1.1486 
7 |'99521/1.0118]1.0284]1.0450|1.0616|1.0781)|1.0947)1.1113)1.1279)1.1445 
8 |.99165] 1.0082] 1.0247] 1.0412] 1.0578] 1.0743] 1.0908/1.1074) 1.1239) 1.1404 
9 |.98818]1.0047|1.0211|1.0376]1.0541/1.0705/1.0870}1 1035/1.1199/1.1364 


40 |.98463]1.0010]1.0175|1.0339]1.0503) 1.0667) 1.0831) 1.0995)1.1159}1.1323 
11. |.98115|.99751| 1.0139] 1.0302| 1.0466] 1.0629]1.0793 | 1.0956/1.1120)1.1283 
12 |.97776|.99406/1.0104|1.0267|1.0430]1.0592|1.0755|1.0918)1.1081/1.1244 
13 |.97436|.99061|1.0068]1.0231|1-0393/1.0556/1.0718/1.0880/1.1043/1.1205 
14 |.97097|.98715] 1.0033] 1.0195|1.0357|1.0519/1.0681/1.0843/1.1004)1.1166 


45 |.96757|.98370|.99983|1.0160) 1.0321) 1.0482) 1.0643) 1.0805) 1.0966 1.1127 
16 |.96426|.98033|.99641|1.0125] 1.0286] 1.0446|1.0607|1.0768/1.0928 1.1089 
17 |.96086]|.97688|.99290]|1.0089]1.0249}1.0409|1.0570)1.0730/1.0890 1.1050 
18 |.95763!.97359].98955|1.0055|1.0215|1.0374/1.0534/1.0694/1.0853 1.1013 
19 |.95431|.97022|.98613]1.0020|1.0179| 1.0338] 1.0497|1.0656/1,0816 1.0975 


_ tt 
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DENSITY OF MOIST AIR (Continued) 
TABLE IV (Continued) 








600 ; 610 | 620 





.96693|.98278 
-95364|.97944 
-96035).97609 
-95714).97283 
-95393}.96957 


.95072|.96630 
-94750|.96304 
-94437).95986 
-94124/.95668 
-93811}.95350 


-93498).95031 
-93193].94721 
-92888)}.94411 
-91065}.92583).94101 
-90773).92286|.93800 


-90473!.91981!.93490 


-95107 
-94784 
.94460 
.94144 
-93829 


-93513 
-93197 
-92889 
-92581 
.92273 


-91965 
-91665 
-91365 


630 


-99864 
-99524 
-99184 
-98852 
-98521 


.98189 
97858 
97534 
97211 
-96888 


-96564 
-96249 
-95934 
-95619 
-95313 


-94998 





640 


1.0145 
1.0110 
1.0076 
1.0042 
1.0008 


“99748 
-99411 
-99083 
-98754 
-98426 


-98097 
97777 
-97457 
-97137 
-96826 


-96506 


660 


670 | 680 | 690 





1.0462 
1.0426 
1.0391 
1.0356 
1.0321 


1.0286 
1.0252 
1.0218 
1.0184 
1.0150 


1.0116 
1.0083 
1.0050 


1.0131 
1.0096 
1.0063 
1.0030 
-99963 


-99629 
-99304 
-98979 
-98654/1.0017 
-98338).99851 


-98013).99521 


1.0937 
1.0900 
1.0863 
1.0827 
1.0790 


1.0754 
1.0718 
1.0682 
1.0647 
1.0612 


1.0576 
1.0542 
1.0507 
1.0473 
1.0439 


1.0405 


1.0620 
1.0584 
1.0548 
1.0513 
1.0478 


1.0779 
1.0742 
1.0706 
1.0670 
1.0634 


1.0598 
1.0562 
1.0528 
1.0493 
1.0458 


1.0423 
1.0389 
1.0355 
1.0321 
1.0288 


1.0442 
1.0407 
1.0373 
1.0338 
1.0304 


1.0270 
1.0236 
1.0203 
1.0169 
1.0136 


1.0103|1.0254 





a 


°C 





710 | 720 


700 


730 


740 


750 | 760 


770 | 780 | 790 





1.1862 
1.1819 
1.1777 
1.1735 
1.1694 


1.1651/1.1816 
1.1610|1.1774 
1.1570)1.1733 
1.1530)1.1692 
1.1490}1.1652 


1.1288)1.1450}1.1611 
1.1250/1.1410}1.1571 
1.1210}1.1370}1.1530 
1.1172}1.1332}1.1492 
1.1134]1.1293]1.1452 


1.1096}1.1254/1.1413 
1.1058]1.1216]1.1374 
1.1020) 1.1178}1.1335 
1.0984/1.1140|1.1297 
1.0947)1.1103]1.1259 


1.0910}1.1066)1.1222 
1.0873) 1.1028}1.1184 
1.0837|1.0992]1.1147 
1.0801)1.0955]1.1110 
1.0765/1.0919]1.1073 


1.0729]1.0883}1.1036 
1.0694)1.0847|1.1000 
1.0659}1.0812|1.0964 
1.0624/1.0776)1.0928 
1.0590)1.0742|1.0893 


1.0555 


1.2029 
1.1985 
1.1943 
1.1900 
1.1858 


1.1695 
1.1652 
1.1611 
1.1569 
1.1529 


1.1487 
1.1447 
1.1407 
1.1368 
1.1328 

















1.2196 
1.2152 
1.2108 
1.2065 
1.2023 


1.1980 
1.1937 
1.1896 
1.1855 
1.1814 


1.1772 
1.1732 
1.1691 
1.1651 
1.1611 


1.1572 
1.1532 
1.1493 
1.1454 
1.1416 


1.1377 
1.1339 
1.1302 
1.1264 
1.1227 


1.1189 
1.1153 
1.1116 
1.1080 
1.1044 


1.0706 1.0857/1.1008 
ee 





1.2363 
1.2318 
1.2274 
1.2230 
1.2188 


1.2144 
1.2101 
1.2059 
1.2017 
1.1975 


1.1933 
1.1893 
1.1851 
1.1811 
1.1770 


1.1730 
1.1690 
1.1650 
1.1611 
1.1572 


1.1533 
1.1494 
1.1456 
1.1418 
1.1380 


1.1342 
1.1305 
1.1268 
1.1231 
1.1195 


1.1158 
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1.2697 
1.2651 
1.2606 
1.2561 
1.2517 


1.2530 
1.2485 
1.2440 
1.2396 
1.2352 


1.2308 
1.2264 
1.2222 
1.2180 
1.2137 


1.2472 
1.2428 
1.2385 
1.2342 
1.2299 





1.3198 
1.3150 
1.3104 
1.3057 
1.3011 


1.2964 
1.2919 
1.2874 
1.2829 
1.2784 


1.2740 


1.2864 
1.2817 
1.2772 
1.2726 
1.2682 


1.2636 
1.2592 
1.2548 
1.2504 
1.2461 


1.3031 
1.2984 
1.2938 
1.2892 
1.2846 


1.2800 
1.2755 
1.2711 
1.2667 
1.2623 


1.2579 


1.2095 
1.2053 
1.2011 


1.2256]1.2417 
1.2214|1.2375 
1.2171)1.2331 


1.2535 
1.2491 








1.2696 
1.2651 





1.1970 
1.1929 


1.1888 
1.1848 
1.1808 
1.1768 
1.1729 


1.1689 


1.2130 
1.2088 


1.2047 
1.2006 
1.1965 
1.1925 
1.1885 


1.1845 
1.1650|1.1805 
1.1611|1.1766 
1.1573]1.1727 
1.1534)1.1688 


1.1496)1.1649 
1.1458)1.1611 
1.1421/1.1573 
1.1383]1.1535 
1.1347/1.1498 


1.1309)}1.1460 








1.2290)1.2449]1.2609 
1.2247|1.2406)1.2565 


1.2206]1.2364/1.2522 
1.2164]1.2322|/1.2480 
1,.2122]1.2280]1.2437 
1.2082)1.2239)1.2396 
1.2041)1.2198)1.2354 


1.2001/1.2157/1.2313 
1.1960)1.2116)1.2271 
1.1921|1.2076)1.2230 
1.1881]1.2036)1.2190 
1.1842/}1.1996/1.2149 


1.1802}1.1956)1.2109 
1.1764/1.1917/1.2069 
1.1725]1.1878}1.2030 
1.1687|1.1839/1.1990 
1.1649]1.1801}1.1952 


1.1611]1.1762}1.1912 








DENSITY OF DRY AIR 


AT THE TEMPERATURE t, AND UNDER THE PressuRE H cm or MERCURY 
THE Density or AIR 


_ 0.001293 
~ 1+0.00367 t 76 
(From Miller’s Laboratory Physics, Ginn & Co, publishers, by permission.) 






































Pressure H in Centimeters 
Proportional 
t Parts 
72.0 73.0 74.0 75.0 76.0 Verh) 
: ily 
10 0.001182/0.001198/0.001215/0.001231|0.001247/0.001264| cm 
11 178 193 210 227 243 259] O.1 Zz 
12 173 190 206 222 239 255] 0.2 3 
13 169 186 202 218 234 251) 0.3 5 
14 165 181 198 214 230 246) 0.4 "f 
0.5 8 
0.6 10 
0.7 12 
15,0.001161/0.001177/0.001193/0.001210)0.001226/0.001242} 0.8 14 
16 157 173 189 205 221 238) 0.9 15 
17 153 169 185 201 217 233 16 
18 149 165 181 197 213 229] cm 
19 145 161 177 193 209 225) 0.1 2 
0.2 3 
(0583 5 
0.4. 6 
20/0.001141/0.001157)0.001173/0.001189 0.001205)0.001221] 0.5 8 
ail 137 153 169 185 201 216} 0.6 10 
22 134 149 165 181 197 212} 0.7 BI 
23 130 145 161 177 193 208} 0.8 13 
24 126 142 157 173 189 204; 0.9 k 14 
st 
cm 
25/0.001122'0.001138/0.001153/0.001169'0.001185'0.001200} 0.1 1 
26 118 134 149 165 181 196} 0.2 3 
27 115 130 146 161 177 192) 0.3 4 
28 111 126 142 157 173 188} 0.4 6 
29 107 123 138 153 169 184) 0.5 7 
0.6 9 
0.7 10 
| 0.8 | 12 
30/0.001104 0,001119,0.001134/0.001150,0.001165/0. 001180 0.9 13 





DENSITY OF SATURATED VAPORS AT THE TEMPERA- 
TURE OF NORMAL EBULLITION 











Vapor Temp. ° C Density 
IACetICEACIO Naat staat tet 118.5 0.00315 
Benzene. iA haehet Saeko 80.2 0.00275 
Chiorotormss eee Gie 2 0.00443 
ther ike, (40s. Sedae aoe 34.6 0.00311 
Hithylalcoholi ts fate: 78.3 0.00164 
Methyl alcohol......... 64.7 0.00121 
Waters cratieraacitceeeierre 100.0 0.000596 
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DENSITY OF GASES IN LIQUID AND SOLID FORM 


Temperatures marked * are the temperatures of normal ebullition 















































Liquid Solid 
Gas Temp. D Temp. | D Observer 
&¢ g/cm ee g/cm 
Acetylene.......... men Seto OLD iloseperster ees ah ane Mathias, 1909 
SO. Se FOZAOL 2 te Hapoel = eereil mats xeKeitaye: sKevon= ata Me 
Air (20.9 % oxygen) | —147 (Dye WF wee KARR ERS 2.7 | Ate BRS pantie ome A 
AMMONIA. . 2h -/ei2.018:2 = LOM | On Oomllracres i (eecere tetas Andreeff, 1859 
tPA Gis: || OUGIE He oho Seem shoes sok iene Andreetf, 1859 
AT TOUR tone ho aa — 187* 1.41 —233 1.65 |Baly & Donnan, 
1902 
Carbon dioxide....]/— 60 1.19 | — 79 | 1.53. |Behn, 1910 
+ 20 OUR || vckias |....-.-./Amagat 
Carbon monoxide. .| —190* ORZS | 2b se a bee | cae coher aes 
— 68 OF SE) 35.5. jeder as seers Baly & Donnan 
Chlorine. Meek. «3 SUG Ta LeOO | ayers 1-9 Knietsch, 1890 
Chierine as... cs. i. + 20 pee gl eee SO a eee See Knietsch, 1890 
thane, asvese. 32 — 88 OR SAG iene Vee nera ctetees [lelorsaet exe epee CS 
Ghwaene saeco eue.. f —102 Q.:566) oct... |lesaus oe Miele) See 
Ethylene.......... — 21 ODA L ales Renece Wes ork eta Cailletet & Math- 
ias, 1886 
Etbylene..2o.605:. 10 D2 Ui Merere werd erates ude | wes eisrsun.ts RMR ME- AEE ere 
Plworine: seen acts. —187* ee Ea gl See LP sStag | cha a ee 
HMeliamrp fede o 3: —269* One 2h odie collec s ade Kamerling-Onnes & 
Perrier, 1910 
Hydrogen os. 5. 5; — 253* 0.07 | —260 0.076 |Dewar, 1904 
Hydrogen chloride.|— 85.8 ,| 1.194) ..... |...--20.| sseece esses ens 
Hydrogen fluoride..|/-+ 13.6 | 0.988) ..... |.....6+.].--s..seeee- eee 
Hydrogen phos- 
phide (phosphine)|— 90 ORZ46! 3S ABI cyl), dette dawcide . Siete 
Hydrogen sulfide...|— 61 OG SG wk EE aoe Wie SRO cl aca chor o Ae eS 
Krypton. s.225) a. 65 — 146 DiiGis et eabyapetie EA GY es, See Sere ete 
Methane is 2h.) 3.0: 2 — 164 OL4TSI lowest ee |) career me ee 
Methyl chloride....}+ 18 OPO2ZO PaRe te o||s ces ctietelll vara] Seren ae 
NG@Ors Se shee ite esc —245.9*/ 1.204) ..... LOM pu). < dense HER AS 
Nitrogen iit. sei a.0-0 —196* 0.804) —253 1.03 |Dewar, 1904 
Nitrous oxide...... — 20 TAO We as reres eolieerers here Cailletet & Mathias 
Nitrous oxide...... + 17 OU SO Aes oct |-cot eter Villard, 1897 
OXVEON A. esos he ei, « —123 OR SOT Wee = SG tea rare Cailletet & Haute- 
feuille, 1881 
—182.7*| 1.14 | —253 |—1.41 |Kamerling-Onnes & 
Perrier, 1910 
— 205 PD Ba es ees, il ferstas.<) nets. Baly & Donnan 
O7onesOzeen ss cs —183 DET Ags ie ciety LG LORTO Geto (Ro, Cerro Ores cocaine 
Sulfur dioxide...... — 10* URAC Mea erovee oils tokexaveterene Pierre 
20 138 Ali aerad wadlacwen apes Cailletet & Mathias 
Nenon wee tee ssh —109.1*! 3.06 DT G2) dlccuhes as eee eee 





ELASTIC CONSTANTS FOR SOLIDS 


The following table gives values for the yield point (or elastic limit, indicated by e.), 


ultimate tensile strength Young’s modulus and the modulus of rigidity in kg/mm?. 


The 


Brinell hardness number is also given, representing the ratio of load in kilograms on a sphere 
used to indent material to the spherical area of the indentation in equare millimeters. 


Yrevp Point, TEenstLe STRENGTH, BRINELL HARDNESS 


. 














. . Ultimate tensile Brinell ° 

Yield point sirenatl saat 

Material ness 

Kg/mm? Lbs. /in.? Kg/mm? | Lbs./in? aa 

r 

X10 103 

Aluminum 99.97, annealed..|............)..-.-2-000- 5.96 8.48 16 
QOD URSES. rea re ree I Poss Sora are oe eee ea Treas 7.95 PSS ees 
Hotsrolled sy-eseera- 10.2 14.51 11.34 AGSTS:  Wesnece 
COE Toe acters 13.2 18.77 14.71 ZO BIT Werwcress an 

OOS rolled steer tee erie een yare ici oteratste er aretete 19. 7-24.6'28 02-34.99! 39 





ELASTIC CONSTANTS FOR SOLIDS (Continued) 


YIELD Point, TENSILE STRENGTH, BRINELL Harpnuss 
(Continued)’ 
TT ME es ae ee S| a ee 


Ultimate tensile 


Material 


Aluminum-copper 
Cu .93, cold rolled...... 
Cu 1.9  drawieeren 
Cu 497 feast, sae 

cold drawn..... 
Cu 8.08, cast... hy 
cold drawn. 

Aluminum-iron Fe 11, rolled 

Aluminum-magnesium 
Mg 6, rolled... wk 

Aluminum- -Manganese 
Mnié, rollediais ia es... 

Aluminum-nickel 
INi10 rolled. eee eee 

Aluminum-zine 
Zn 11%, hard drawn... 

20.15% “ a ae 
26.05% “ 

Aluminum-zine-copper 
Zn 23.48, Cu 2:67... 2... 

Ambrac Ni 20, Zn 5....... 
“30%” Ni 30, Zn 5...... 

Antimony (wire). . 


PATSOMNIG Se eee yy cyst ce eee 


Brass, see Cu-Zn 

Bronze, see Cu-Sn 
Cadmium, cast 
cicum, cast 


Chromel A, rolled hot Ni 
82.5, Cr 15, Hollies: 2. 
Chromel B, rolled hot Ni 
U5) Cr 205 Pela ens... 


electrolytic............. 
Constantan, Ni 55, Cu 43.9, 
Mn 1, C .1, annealed, . 

cold rolled ee eee 
Copper, rolled ............ 
99.5 sheet “hard” 


s* vannealed: 50525 cons 
Copper-aluminum 
(aluminum bronze) 


Al 1.06, hard rolled escer 
AL-A05 © yt ES e jis 
Alas. Ori eee to ena 


Al 11.73, re Pa 





Yield point 


























strength 
Kg/mm? | Lbs. /in.2 Kg/mm? | Lbs./in.2 
X 108 x 103 
18.1 25.74 20.4 29.01 
22.1 31.43 23.62 33.59 
8.2 11.66 10.6 15.08 
25 35.6 27.9 39.68 
10.2 14.51 11.65 16.57 
24.3 34.56 25.9 36.84 
eos eeta tote ora: apo Mate cee 12.6 17.92 
PSS Gi eee oe so Eos oats 28.4 40.39 
TC raeapeitueaeheaei ates eet erat 15 21.33 
Re Fey re LOS eS Seon 16.5 23.47 
14.3 20.34 15.4 21.90 
24.8 35.27 40.4 57.46 
34.7 49.35 42.2 60.02 
31.7 45.09 46.6 66.28 
53 e. 75.4e 60 85.3 
67 e 95.3 e. 74 105.3 
SRE tio fs es Py iat 1.56 
8.5 12.09 
6 8.5 
42-56 59.7= 79.7 74-88 |105.3-125.2 
49-63 \69.7- 89.6 77-91 |109.5-129.4 
28-42 39.8- 59.7 35-49 49. 8- 69.7 
35-49 49.8—- 69.7 63-77 89.6-109.5 
iced cote £e. 811 6. Ont oe Sysaee 
Bele i381 Nga gerd a a 24 34.1 
wate Age TERT T e ate ce Sere 68 96.7 
14-21e 19.9- 29.9e. 42-49 59.7- 69.7 
21-88 e 29.9-125. 2e. 49-99 69.7-140.8 
2277 32.39 
28.1 39.97 
34.5-47.1 49-67 
22.5-24.6 32-35 
10.9 15.50 25 35.6 
17.8 25.32 37.5 53.34 
23.3 33.14 50.0 85.34 
65.9 93.73 85.4 121.46 
19.9 28.30 §3.3 75.81 


ness 


ber 











175-210 
180-220 


130-180 
180-200 


270-311 


100-120 
120-300 


ELASTIC CONSTANTS FOR SOLIDS (Continued) 
YirevD Point, Tensite STRENGTH, BrinELL Harpness 






































(Continued) 
- , Brinell 
Vieldpoint Ultimate tensile ryeee 
x strength 
Material ne 
Kg/mm? | Lbs./in2 | Kg/mm? | Lbs /in2 | “Yor 
Copper-aluminum-nickel 
Al 5.34, Ni 7.34, cold x 108 103 
TOlled Sieeynietcke oe 81.1 115.35 84.1 119.62 180 
Al 6.98, Ni 5.62, cold 
rolledscRenni: se 23. 87.2 124.02 89.0 LI Shaheed | le a 
Copper-nickel (nickel-silver) 
NEE On 26 shard eye 8 least satire 2c [cin csrshenerct-r 2 63 OO) Ome dieses dezece 
Ni 15; Zn 28“ obi ae pcs entaees | acto Reo Reser 67 QO.t8' & oliesayes,o< 
INT 25F Zin 20 ieee 5 es het Aen. Le Sets ges 77 109.5 208 
ar 
. cast and annealed . BE sh TEE Ie oso RR: 22.9 32.00 
3 30.4 43.24 
= rH “ox 3 38.7 55.04 
fonypy ao t? ta7: 20k Wewmetee, = 
Copper-zine (brass) 
Zn 10, rolled hard Bt Sook als DER R ane eea Metros cerca 39 DD), O 120 
VASA Te ee a 1 ee Oe ee Ree 47 66.8 145 
Zn 300) “ Ce ee 47 66.8 47 66.8 145 
TolA0 an Be WE) odes 2 39 55.5 47 66.8 150 
ZL OO WS Mek RN: <c-atnenere «Noles: Skearec ws asl lia ee ete aaa 16 22.8 95 
Cupro-nickelNi15, Ward). lise. . go cceac calles c0 donner: 49 GOT Bless acter 
OSE AEE patie ome | Senn See aes 32 Gyalay el tel al Be, 
INT) Denmaays 13 e. 18 5e 37 52.6 
Delta metal: t.6-..02.. 2. 14.1le 20 e 36.6 DLP & gle ocets « 
Duralumin, cold rolled 
Al + Cu 3.5-5.5, Mn .5- 
SSE MotB cercpomebia ae. 54 76.8 62.0 88.18 125 
Gold? Caste aes Ree ee hs Anew aeellseciaacn arenes 17.6 DO BalBerne verse 
Mure shard drape wkosee. Noy cis eeieec cl tssccet tele aie tere 25 CHAO) Galle choca 
AUNOO; 1 Cirtll OMAR, Te hr craks, ccortears Wis «cocrabortrssersvoce 45.8 (oF ee lice Paes an 
Gungnetal’s: Sree Oe SOE do hee eae 17. 6-35.2 25-50) | ie ee 
Ibi ies SESS Seray Gene Geeta: co Ree | Mace oes eel ies Gates cha bes ahs 1 
Mrthib wh Cast tanh MEG IC, aes icee oil ute Ainceove caelll eso Mevdcvesrellioce totes ustorenets 172 
eronecast. ue hey. on he Le 3.5- 4. 2e. 5- 66. 10.5-12.7 LST S y ikettersuexe 
electrolytic, annealed. 143 203.4 re ‘i 41.96 77 
é i 0. 7 
5-36. 
: ila 
: 3.0 
i 6.4 
: 7.67 
iene SOeE EO) Choe on okie alls eee nite aoe laCoes Sia nS 7.63 LORS ee estes 
S150) (SOLE SOLGEL) S.A coe) ill oiess.e Mey sores cll sie eee 7.1 10.1 18 
Magnesium qeastitss 2838 2). cadhelRE. o daa oo: 10. 7-14 | 15.22-19.9)....... 
drawn, annealed......... 8-13 11.4-18.5 18-22 25.6 -31.3} 29.4 
Magnesium-aluminum 
Al’SiDowmetallt, castis. |e deeccamiae alitetdeadle aie 21.8 31.01 60 
Magnesium-Al-Cu-Cd 
Al 8.3, Cu 2, Cd 1, Zn .5, 
MaeosDowmetaluD ee |ae ei. cact. alters dayne. 1525 22.05 58 
Al 8, Cu 1, Cd 1, Dow- 
etal MRM Mba sore sia Pass. cigars leasieeaeees 16.5 23.47 54 
Magnesium-cadmium 
Cd:b:5ydrawn®. 44.2 9.% 12.4 17.64 20.6 29.30 51.9 
Magnesium-copper 
Cur drawns...cte ete 





ELASTIC CONSTANTS FOR SOLIDS (Continued) 
YrELD Point, TENSILE STRENGTH, BRINELL HARDNESS 



































(Continued) 
* . Brinell 
Yield point yippee Aa hard- 
Material ess 
Kg/mm? | Lbs./in2 | Kg/mm? | Lbs./in? | "bor 
Magnesium-silicon x 168 X 108 
Bint 2idrawire 2 hier 22,2 31.58 29 4Uis foe. ine 
Magnesium-zine-Al 
Zny3,cAle bo acoldtdra wr san | Merenceene tec ees nl rater 32 45:5: " VRS. eeere 
Manganese-bronze......... 21. le 30e 45.7-59.8 65-8500 si eentecrr 
Molybdenum “drawalerc carlleerse tice ol ere Merete: 180-222 |256.0-315.8| 147 
Monel! metal, Ni 68.4, Cu 
29, Fe 2, Mn.3. C2, Si 
: 29.9- 39.8e.| 46- 56 | 65.4- 79.6}110-130 
39.8-149.3e. | 53-120 75.4-170.7|130-300 
19.9- 29.9 35-49 49.8- 69.7| 90-110 
35. 6-149.3 53-120 75.4-170.7|110-300 
DAA RES AROS 42.1 69°88 || feeders 
hope wcities 51 72.5 POM at 
Apa Oe Bie 62.8 89/320 Fb ae 
cP Re Men 127.7 181.63) || heehee 
5 a, one 73.3 104525. ||)eeeere 
seit Sy tage 76.3 108;52) 2) Sananer 
See Co Oe §2.1 74.10) || ee 
Sak Pete: 58.9 S327 en | eee 
Paltadsre rawilneieet cient lapse rts loa eee ere 38 54.0 49 
Phosphor-bronze 
Cu-+Sn 3.77, P.16, drawn 41.7 59.31 56 79,6: |e eee 
PlatinumMannealedserec |S. enc ote ne ane oe. 24.6 85: 1 SE 
ure drawnede cette aces dence cc lacs carte 34 48.4 64 
Platinum-iridium, hard- 

worked 
| Cel (hs Sone aia ee 
Ir DO earace cee Sates Soe 
Te SO een ae se 

Platinum-rhodium Rh 10.. 
OUASSIUI Ee petann eka 
Praseodymium............ 
Rhodium; cast... 55.2... 
Ruthenium, cast 
Silver, cast. ..... ° 
hard drawite. eat eecs ..s 
Silver-copper 
Cu 7.5 (sterling silver) 

CAST a), eaten teiee cones 12.8 18,21 22,2 31.58 60 
hard‘drawnli ec cmaperets| > sicatee ones e Ae sees 43 61.2) +. EaRe 
Ag 75, Cir 25; hard drawn |... 0.0.0.0 slip ec. scone oo 91.4 1804+ | Rie 

Bodiam ink tk Genwi as oes cl GR ees mera ltctn Beatle at Cae eT 07 
Steel, castings............. 25.3- 27.4e. 36— 39e. |50.6- 54.8) 72-78 |....... 
forgings Series Sato/6 26.0- 31.6e. 37— 45e. |52.7= 63.3} 75-90 J....0.. 
hard eee oes kee 24.6- 28. le. 85- 40e. |49 2- 56.2} 70-80 |....... 
medium en oe ot. sae 21.1- 24.6e 30- 35e. |42.2- 49.2} 60-70 |...... 

ild AS eECroIE oka ci 17.6- 21. le. 25- 30e. |35.2- 42.2 50- 60 16.0 

spring, venipered ene sae 77.3-119.5e. | 110-170e. |91.4-140.6] 130-200 |....... 
tempered...... 35.2- 47. le, 50- 67e. |71.0- 94 9) 101-185 |....... 
Steel-C ; 
GHOS<onnealed s5 okt ASMP miter 8 4 A ee eae 32.5 46,22 120 
duenched)., citcssslen cometh acs le reece 49.0 69:69 nt |Reoreaer: 

-38, annealed......... 28.1 39.97 50.6 TASO TAT ES AE Re 

49 Be daria sda An eres BBE Ainoo.nae 49 69. 7m a 

71 POG sschusesths Or eaeeexaeta tesca tacos ; . 

auenched wenn ce meas eee ee ce ee 
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ELASTIC CONSTANTS FOR SOLIDS (Continued) 
YrevD Point, Tensite Strenctu, BrinELt HarpNess 





























(Continued) 
: . brinell 
Yield point Pitts te hands 
Material ZY © ness 
Kg/mm2 | Lbs. /in.2 Kg/mm? | Lbs./in.? nae 
Steel-C (Continued) «108 x 103 
C 1.00 quen hod....... ee Sa EES Nh, 2 3 AO 150 213.3 402 
T-40 annealed Wh rcjoe. cai eettuattauahe es ccssiloyesere Ore as 68.6 97.57 202 
quenchedityeses | asabissces cee het ces apne 131.9 187.60 460 
ted Cr, quenched 
Sy: 6 avin 2402 sae Ail ae ee eee ct ts eo ay eS 176.6 251.18 454 
Bted-Cr-U, quenched, “Cr 
.78, U 17. C .386, Mn .53, 
Si 25 SO ne OOO RIO Gs) 143.4 203.96 170 ae lias Aageyers 
sey é quenched Cr 1.45, 
ve 9, C .46, Mn .45, Si 
SOG CHED oo Sa See eee 140.9 200.40 169 240.4 444 
_¢ ecld drawn, Cu .3, C 
YP Pvp eri BH eccaalt ante ree Uedol to mnamee reer 207.6 205, 20 amleeetatoe 
—Mn, forged MinaS-6 855i” pian oll ec cei emer 123.4 Ue Aayalett herent 
1.27, Si .19 
——NLUNII1I76, C26, loastnec| sen. tae ead eee. dere. spanner 67.5 OSS OL hem ree 
Ni 2.73, C .37, cast and 
for, ged ea: ibe tae Fee, ite Beye | ARI as er Sr 66.3 YEO dl ese, sect 
Ni 3 59, C'.20, acne es MARSA cate sxsyecetio mas Rakes 138 196.2 354 
—N1-Cr, quenched, Ni3 
4.1, Cr .9, C .38, Mn i" 
(Sra iaiael eeeeatee eae Se 106.5 151.47 194 Hitech walleooodas 
—Ni-Cr-U, quenched, Ni 
1.63, Cr -61, U .20, C 
°36, Mn .78, Sivas 150 213.3 175 28879 Sl aeterare ste 
—Ni-Cu, quenched, Ni 2.55, 
geese Ms Ee 
Nees Soe ito Sota ae 196 278.8 230.5 327.84 555 
NEU, quenched, Ni 3.15, 
v4 40, C .57, Mn .62, Si 
A orcs Gott os eee 183 260.3 209 PR aE Pet (enter 
NEW. nee Ni 3.15, 
Vv 32, C > .6, Mn.79, Si 1. 3 194.2 276.21 241.3 343.20 627 
—Ti, low carbon, quenched, 
Ti 2:57; C.-135, Mn <31, 
P .01, S 017, Si .14...... 45.2 64,29 66.2 94.16 143 
—TIi, high carbon, quenched, 
Ti 8.71, C .65, Mn 45, P 
3016,/9 (O11) Si.163- see. 80.3 114,21 132.5 188.45 477 
=U, quenched, U 2.20, C 
25, Mn .65, Si .30....... 145 206.2 160.6 De Scho lesa oe 
=U. quenched, tempered, U | 
29, C 54, Mn.61....... H 181 257.4 197 280.208 © | cere aS 
—U, quenched, OL EERE 
MnRSARSE TOE decraeh - | 197 280.2 233 BB) loose ote 
—V, relled, V .8,C 1.04, Mn 
05, Sil dae aela Oe 92.6 131.70 132.2 188.03) 0s | eenrer . 
TIEN EATS oe ode anon 525008]|2008 > 2035000) oeUpoG edbdc 93 132 Sian cee ve sts 
56.3 SONOS ees. ise 
7.0 iM) galeeemenae 
2.5 CLE senaec A 
AND) 16.36 |37 
46.4-56.2| 66-80 |...... J 
Tungsten, drawn.......... 420 HO chee ete crore ae 
9 12.8 12=S0 balled 42 Teal aatetarets A 


ANON rollea essen ' 








ELASTIC CONSTANTS FOR SOLIDS (Continued) 
Youna’s Mopuuus anp Mopuuus oF Ricipiry (TorsIoNAL) 
































Young’s modulus Modulus of rigidity 
Material 
Dynes/cm? Lbs./in.2 | Dynes/em? | Lbs. /in.2 
< 104 X 106 x 10" xX 106 
Aluminum, cast 5.6 -7.7 Sait | hs 27 POS eG See ees 
rolledreneeeene 6.82-7.0 O.7e10!* (<9!) 4.5.5 SORT Rae ee 
99. 3, rolled 6.96 10.10 2.37 3.44 
Aluminum-bronze, forged 
CuSO PALO aa Eee 11.81 16280" «) Say Bea eee 
Aluminum-iron Fe 11, rolled... . 6.67 9.67 | a ee 
Aluminum-magnesium 
MeiGrolled= es ccc ee eee 6.18 S206 H (Ae Fils St 0 ee es 
Aluminum- saengenees 
Mnies rolled e cactacctcnine 6 6.47 CCS ee al eee peeertecisl tao daerscaicc 
Aluminum-nickel Ni 10, rolled. ..| 6.47 O39) PV oc eS ee 
Amabrach (NiG20) meer iecieveeate ons 13.14 19:06 | wey Of Aen eee 
‘Antimony (wire)... 40020 «.« 7.80 13st 1.98 2.87 
Brass; cold'rolled’ 37... j2n00...4 9.02 13.09 3.53 5.12 
Cadmium) (castin.cseh.seaesio.- 0) 6.98 10.06 2.40 3.48 
Constantansnnirrcractbisenmectcc co 14.51-15.89 24 20552304). ee he ieee 
Copper rolled: scene grace sad 12.06-12.85 17.49-18.63] 4.24 6.14 
wire, hard drawn............. 10.19-12.0 eae Fl React Gonoad dic 
Cupro-niekeliie tenn teases oe vce 8.24 11:95) #2 9 MIE eS Se eee 
Deltasmetal ees. sccbs sees onse 7.73 1 PL ees Se ee 
Duralumin, cold rolled 
Al + Cu 3 5-5.5, Mn .5-.8, Mg 
Bat Ata ern aon eee 6.89 10.00 
Gold, pure, hard drawn......... 7.85 11.38 
TRUSTE was Oe eee mad 10 
Aridiumscastaas... ceert eas 5.17 (d) 7.50 (d) 
ON NCASL Hee ee teieet aXO Mere 4 8.4- 9.8 12-14 
electrolytic... -f.c0---.+.s 20.6 29.9 
wrought.......... .|18.3-20.4 26-29 
Tron-cobalt Fe 70, Co 30 21.33 30.94 
ead rolled mr nceee cents tec. 1.47- 1.67 2.13- 2.42) 0.54 0.78 
Magnesium, drawn, annealed. . 4.18 6.06 1.67 2.42 
Magnesium-aluminum 
Al 8 Dowmetal A, cast........ 4.18 6.06: «4. PERRO SPR ee 
Monelimetal pore ccm ee sok 16.48-17.95 23.89-26.03] 6.18-6.86) 8.96- 9.96 
Nickel bee ecrtchcteon eet se 20.01-21.38 29.01-31.01} 7.06-7.55/10.24-10.95 
Nice o8 C<.01 
INGORE pee ict eho aiaspe4 21.28 30586 fy GR EE oe: | SR eee 
Ni 8 bre ACCC aesiers obs 17 36%19'% Ni) 25507 1) Ee ae 
Nit jcten BORE iene sae 18514 (26.70) 26551. 4) eee, oe eee eee 
Palladium, drawn..:........... ei 17.07 4.41 6.40 
Platinum, pure, drawn.......... 16.67 24.18 6.42 9.32 
PlatinumerhGdiumuRbrlONy me alleen stem aeck alll eee neste 6.47 9.39 
Rhodimmcastpanscseee ean oe. 29.42 (d) 42) 67) (d)) Ale veer aa ee es eee 
Silver, hard drawn............. ahs 24 2.60 Sorte 
Steel-C 
CNOSiannealednn. tarroeemeuis-ltne aot tee estos lscemear re ae 7.79 11.31 
AP aWilean < saree « 19.22 27.88) 088-2. ke Al ee 
a annealed ad qe eRe 20.01 29.01 -8.11 11.76 
NM Ascent 19.61 28.45 8.04 11.66 
Tantalum Sraitkcts terete iamerere eee TAT 18.6 BT. Oo 4+ + alt Cade cede ais eee 
Tint rolled QA. cccdan camenein Ae 92-5.39 5.69-7.82 | 1.67 2.42 
Tobins bronzerye ses sceneries Las PPO LARA Aesth oonnac 
Tungsten, drawn............... 35 15 51.49 14.81 21.48 
AincuroWed: 5 .vye nee eee pe ee 7.8-10.20 11.4-14.79 | 2.9-3.73 | 4.3-5.40 
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COMPRESSIBILITY OF LIQUIDS 


Contraction in unit volume per atmosphere. 


Liquid. 


Acetone....... 


Amy] alcohol. . 
Benzene C.He. 


Butyl alcohol. . 
Carbon disul- 
phide...... 


Carbon _tetra- 


chloride..... 
Chlorobenzene 


Chloroform.... 


| Ethyl acetate. . 
Ethyl alcohol.. 





Temp.| Pressures in 


°G: atmospheres. 
0. 1-500 
0. 500-1000 
0. | 1000-1500 
99.5] 8.94-36.5 
lied 8 
12.9 0.4-18 
34.9 2-18 
99.9 4.5-19 
17.4 8 
0. 1-500 
49.2} 1000-1500 
20. 100-200 
3 0.4-18 
35. 0.4-18 
100. 0.4-18 
Oe eve 
20). | Soa. 28 
AD 0 | Bch oe 
GOS oRee ene 
100. 8-9 
100 19-34 
20 1-98 


20. | 98.7-197.4 
20. |197.4-296.1 


12.2) 0.4-17.5 
34.8 2-19 
63. 8.6-34.3 
78.5} 8.6-34.3 
OF 8.6-36.5 
13.3| 8.1-37.4 
28. 150-400 
65. 150—400 


100. 150-400 
185. 150-400 


150-400 
28. 150-200 


100. 150-200 


150-200 
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Coefficient. 


59 
47, 


Observer. 


82x10 Amagat, 1893 


6c 
(a3 


Réntgen, 1891 
Suchodski, 1910 


“ 


Réntgen 
Amagat, 1893 


Richards, 1907 
Suchodski, 1910 


(3 
Grimaldi , 1887 
(73 


Aiagat 
Richards&Stall, 
1904 
Richards&Stall, 
1904 
Richards&Stall, 
1904 
Suchodski, 1910 
Amagat, 1893 


¢¢ 
ce 


Barus, 1890 





COMPRESSIBILITY OF LIQUIDS (Continued) 


Contraction in unit volume per atmosphere. 


eC: 
Ethyl alcohol: 2 
20. 
40. 
0. 
0. 
0. 
0. 
Ethyl bromide.| 10.1 
10.1 
13.7 
30. 
Ethyl chloride.} 0. 
0. 
Ve 
62. 
99. 
Ethyl iodide. ..| 10.6 
Fluor-benzene .| 13.9 
Sn 
99.7 
Glycerine. ....} 14.9 
Mercuryeanen: 0. 
15. 
Methyl acetate} 14.3 
99. 
Methyl alcohol} 0. 
0. 
14.7 
100. 
Nitric acid. ...} 20.3 
Palmitic acid..| 65. 
100. 
Paraffine...... 64. 
100. 
Oil, almond...| 17. 
Olives rele 20s 
turpentine... 
Toluene..... HL: 
100. 
Xylene....... 10. 
100. 





Temp. 
i 





Pressures in 
atmospheres. 


1-50 
1-50 
1-50 
100-200 
300-400 
500-600 
900--1000 
1-500 
500-1000 
0.4-18.5 
2-19 
1-500 
500-1000 
8.5-34.2 
12.7-32.8 
12.8-34.5 
1-500 
500-1000 
0.4-18 
0.4-18 
4.3-18.5 
1-10 
100-200 
8.1-37.5 
8.3-37 
1-500 
500-1000 
8.5-371 
8.7-37.3 
1-32 
20-100 


eer rere eens 
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Coefficient. | 


Observer. 


96.x10* ;Amagat, 1893 


112. 


iz3 


Amagat 
Suchodski, 1910 
Amagat, 1893 


“ce 
“ 


“ce 


|Amagat 
oe 


Suchodski, 1910 


De Metz, 1890 
Amagat 
Richards, 1907 
Amagat 


tc 

| “ 

\Quincke 
“cc 


“cc 


DeHeen, 1885 





COMPRESSIBILITY OF LIQUIDS (Continued) 


Contraction in unit volume per atmosphere. 





Liquid. Temp. Bue Coefficient. Observes 
Wacer........1..0. 1-25 52.5x10-> |Amagat, 1893 

10 1-25 50.0 “ 

20 1-25 49.1 “ 

0 25-50 51.6 “ 

10 25-50 49.2 “ 

20 25-50 47.6 “ 

0 100-200 | 49.2 “ 

10. | 100-200 | 46.1 «“ 

20. | 100-200 | 44.2 “ 

50 100-200 | 42.5 “ 

100 100-200 | 46.8 “ 

0 500-1000 | 41.6 “ 

0. | 1000-1500 | 35.8 «“ 

0. | 1500-2000 | 32.4 “ 

0. | 2000-2500 | 29.2 “ 

0. | 2500-3000 | 26.1 “ 
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ELASTIC CONSTANTS FOR GASES 


For short ranges of pressure, at a constant temperature, the volume of 


& gas is inversely proportional to the pressure or pressure Xvolume =a 
constant. (Boyle’s Law.) 

For high pressures, the table below shows the relative volumes at various 
temperatures. The volume at 0° C. and 76 cm. pressure (1 atmosphere} 
being taken as 1,000,000. 


(From Smithsonian Tables.) 
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Oxygen. Air. 
Atm 
o° 99°.5 199°.5 Of 1 99°.4 200°.4 
100 O2605 at b.:.4e55. eee 4 9730 
200 4570 7000 9095 5050 7360 9430 
300 3208 4843 6283 3658 5170 6622 
400 2629 3830 4900 3036 4170 5240 
500 2312 3244 4100 2680 3565 4422 
600 2115 2867 3570 2450 3180 3883 
700 1979 2610 3202 2288 2904 3502 
800 1879 2417 2929 2168 2699 3219 
900 1800 2268 2718 2070 2544 3000 
1000 1735 205 ah eee 1992 2415 2828 
Nitrogen. Hydrogen. 
Atm 
0° 99°.5 199°.6 o° 99°.3 200°.5 
100 9910 
200 5195 7445 9532 5690 7567 9420 
300 3786 5301 6715 4030 5286 6520 
400 3142 4265 5331 3207 4147 5075 
500 2780 38655 4515 2713 3462 4210 
600 2543 3258 3973 2387 3006 3627 
700 2374 2980 3589 2149 2680 3212 
800 2240 2775 3300 1972 2444 2900 
900 2149 2616 3085 1832 2244 2657 
1000 2068 Sorpcies Soni meted tr 1720 2093 











COEFFICIENT OF FRICTION 
(From Rankine’s Compilation, 1858; Smithsonian Tables.) 





Materials. Coefficient of | Angle of repose 




















friction. in degrees. 

Wiooel @m noel Chay w5.6oc0boouuno eae .25-.50 14.0-26.5 
Wood on wood, soapy .............. .20 5 
Metalstonoakerdr yar ret e een .00-.60 | 26.5-31.0 
Metals onioak, wet. + |. s8.ch se bina .24—.26 13.5-14.5 
Metalstonioak, soapy... oni. ese .20 1155 
Mietalsionnelm’ dry. ..45 1-1. .20-.25 11.5-14.0 
Hemplonvoak, dry: 05... 00k te sm eroee 53 28.0 
lemmpronyoak webu. ances mortar .33 18.5 
(Reathersonroak Saree kirk ct tee .27—.38 15.0-19.8 
Leather on metals, dry.............. .56 29.5 
Leather on metals, wet.............. 36 20.0 
Leather on metals, greasy..-........ ae 13.0 
Leather on metals, oily.............. 15 8.5 
Metals on metals, dry............... .15-.20 8.5-11.5 
Metals on metals, wet.............. 3 16.5 
Smooth surfaces occasionally greased..| .07—.08 4.0-4.5 
Smooth surfaces continually greased. .| .05 3.0 
Smooth surfaces, best results......... .03-.036 1.75-2.0 
Steeluontagate, Ory nk. chisel .20 1155 
Steel on agate, oiled................ .107 6.1 
EMOMLOO.SUONC) 99. ce. Ary os, che Chota .30-.70 16.7-35.0 
WVOOGHOIISCONE: fsee nes cg oh cic ae about .40 | 22.0 
Masonry and brick work, dry........ .60-.70 33.0-35.0 
Masonry and brick work, damp mortar| .74 36.5 
Masonnryzonidryaclayancee ak rn areaa Bi 27.0 
Masonry on moist clay.............. .33 18.25 
LDEDii el dle} e a SE at € aepmeseraencacmrmopoyaicen, omic o Greene .25-1.00 | 14.0-45.0 
Earth on earth, dry sand, clay and 

MILK CCLCAT Game pay tae sche cance eee: .88-.75 21.0-37.0 
Karth on earth, damp clay........... 1.00 45.0 
Earth on earth, wet clay............ -oL 17.0 
Earth on earth, shingle and gravel... .| .81-1.11 | 39.0-48.0 








RESISTANCE TO CRUSHING FOR VARIOUS MATERIALS 


Approximate values in pounds per square inch. 














Resistance to Resistance to 
Material. crushing in Material. crushing in 

lbs. per sq. in. lbs. per sq.in. 

Brick: Granite.....| 9700-34000 

soft burned. .} 3000-6000 Limestone ..| 6000-25000 

hard burned.| 4500-6500 Marble..... 7600-20700 

vitrified. .... 8500-25000 Sandstone. .| 2400-29300 

Brownstone....| 7300-23600 tia Se ccc 7700-11600 
Concrete...... 800-3800 | 
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TENSILE STRENGTH OF METALS 
(Selected from Smithsonian Tables.) 


Given in pounds per square inch. The values can be considered only as 































approximations. 
Tensile Strength 
Metal. in Ibs. per sq. in. 
Aluminume wite’..xts es ites sabe «rs lee ses clots eee Cette 30000-40000 
Brass. wire. 20 4 poner ene icone eee ee 50000-—150000 
Bronze wire, phosphor, hard drawn................. 110000-—140000 
Bronze wire, silicon, hard drawn 95000-—115000 
Bronze 2. ages Gsert see hcnousten eR aeere eters <ousinve (ares et ere tele ome tertte «caret ak 60000-75000 
Cobaltcasttet et rcateceore ere orn een. Pag 33000 
Copper' wire, harddrawn. 6. 4...00 00.24; 60000-70000 
Georman}silvertasa ees seen. 6 Loner 40000-50000 
Gold wire 20000 
Tron, cast 13000-33000 
80000-120000 
es wire, annealed 50000-60000 
2600-3300 
Moe hard*drawnsr te... ee ee 33000 
Monel metal, cold ees Salatenc soi ctehotateysist ote Orcietotete s A 80000—100000 
Nickel, hard ‘drawn....... ale a: 6 foe TCR Ie eearote ko aaNet alee 155000 
Palladium Reins srcvajs'els.c ols operon ierecebevalstorverdierciiearricrtetirevcsc 39000 
Blatinum "iwirebanee. oh se suerte eee etc ee 50000 
Silver Bwire:....5 cerns vest ish tate bch OLR ae. 42000 
Steel peed ecshetes ABE heron CASO E CAE OU TOE o 40000—-330000 
Steellwarew maximurn 2s Boh sss cso b csuscoere denn omen 460000 
Steel, specially treated nickel steel.................. 250000 
Steel, piano wire, 0.033 in. diam...:.............025 357000-—390000 
Steel, piano, wire.) 0; Ob) cing diam... . 2.0) ooo owe ne 325000-337000 
Rantelum Mesh ees eee. ke ba ee 130000 
(Die CAS COLEATA WD eters cei trun ee ee 4000-5000 
Tungsten, shard, Crawl *.).«.5 tea. ae ee 590000 
ZANOPEOASE Meta cies store ain tia Rios © Sieg Aeerc espe see eS 7000-13000 


Roo eS Cor Won) o: So Bei on BORIS oie oto beet 22000-30000 






HARDNESS 


Mous’ ScaLte or HarpNEss 
1 Tale 4 Fluorite 8 Topaz 
2 Rock salt or gypsum 5 Apatite 9 Corundum 





3 Calcite 6 Feldspar 10 Diamond 
7 Quartz 
HARDNESS OF MATERIALS 
MEA UO wreteresetey ae jalenctesuernr 6-7; Tic drs one ee eer 
PAIR DASLOL PASS <.ccyaler oss ete Tridtuml’.# S655 ere 
JNU Heole ches eee: tee 2=2.5 iridosminimy: see 
AGMA UMA sce eee 2-2.9 TOMS SS <a ihe seem 
allwueve lia, oy Genoa auc ere 9+ Kaolinitesre. sy ees 
ASTIN DOPE i PRY SS Sie cca chas.5% 2-2..5 OA ices ada ss 
Andalusitererre een 7.5 ihithiunale sees e pea 
PAMCAEACLLG le a. ane: 2.2 Loess (02) irotyants tee ee 
Antimony. ee. . sen. 3.0-3.3 Magnesium?) ....... 02. 
AT ADIEC SN ene «came 5 Magnetitersssf ote. 
Ae © ONUGO mites «:si0.ceaeees 3.5 Manganese........... 
i 2.5 IMarbleviys aon. 
5 Meerschaum.......... 
1-2 IMG Gat ae ok 
6 Opals 8- Piss ees 
3.3 | Orthoclase............ 
4 Epanarbi A ahead aobe 
(ets) Palladium eens 
2.0 Phosphorus........... 
3 ee See ea SAS 
9.5 Platinum. et 3 
3-4 Plat-iridium. . 
2.0 Potassium. . 

5 PUM Cee e 
3 Pyritereet eee aerate 
1.5 Quantzaa-ataconcere 
10.0 Rock salt (halite)..... 
9-10 Rossy metal eer eerie ee 
Cesiumis sar. 2s onions 0.2 RUbicliunieee se ee 
@hrouuume san: see: 9.0 EUUBenLUme se eee oe 
Woppers—y nee tases 220-0|| selenium oe ccee es ae 
Corandumy 5.0 eckte 9 Serpentine............ 
Diamond yar 10 Silicon’ =F. SIFHe. .. 
Diatomaceous earth 1-1.5 Silver sre nc eee eee 
Dolomites +... soe 3.5—4]] Silver chloride........ 
iD ale, ane oe BROMO ene 7-9 Oditimi—sea. aoe ene 

Heldsparta eee ett eer 6 Steel 
PIN ees cs oe yh ee 7 Stibmaitegeasess shes.ccc.: 
ULWTOrIbO A kewwctorger acre wet 4 Shoxoretahineree ayo gis | 
Galena mien ces lee 2.5 Sulfurs gee eee 
Galli ey yokes vac I%-5-@ || Dalen eee tees eee 
Garnebuer ssn cite ane 6.5-7 gieliwr: uma eee 
Glasser ae eee 4.5-6.5 ADU peers ere ts eee ee 
Gold eaten on tee 2.5-3 Opa. ewe eee 
Graphite ns. cn. «ces 0.5-1 Dourmalineie oss. 
Gipson ees 1.6-2 Wie (OSS arene re See 
Flematites nc a2. shee 6 Wood's metal......... 
Hornblende............ 5.5 ZANC See Pca een ea 
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SURFACE TENSION 
Compiled by T. Fraser Young and William D. Harkins 


MBANING oF SYMBOLS 


y =the surface tension in dynes per centimeter. 


Ay =the surface tension of a solution minus the surface tension 
of the pure solvent. 


-- air, means that the liquid was in contact with air (saturated 
with its own vapor). 


--vapor. means that the liquid was in contact with its own 
vapor. 


-- N» and -- H» have corresponding meanings. 


-- also designates the surface between a pair of liquids at which 
the interfacial tension was determined. 


% =weight % of the solute (i. e. the organic substance). 
f =gram formula weights per 1000 grams of solvent (i. e. water). 
°C =degrees Centigrade. 


°K =degrees Kelvin or Absolute. Temperature in °C =Tem- 
perature in °K —273.1. 


M.P., at the melting point. 
kz =the Eétvés Constant, in erg mole ~ ? degree — 
Glir _d (M /d)3 ¥ 
-| 
sooo ate dt 
where Pr =y (M /d)s 


M=mass of one gram formula weight of the 
substance 


d=density of the substance. 
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SURFACE TENSION (Continued) 
LIQUIDS AGAINST AIR 









































Surface Surface 
°C tension, | °C tension, | kp 
Substance Y ¥ 
INCELIC ACIOe ...cee cone 20 27.6 50 APE ieee cess 
Acetone Mem. oe 99. 20 PAR. A 60 18.6 1.9 
BenZeNes: 5 ...danea5e 20 28.88 | 50 25.0 2222 
Benzophenone......... 20 45.1 50 41.8 2.9 
n-Butyric acid. . 20 26.8 50 Za WSs. od 
Carbon tetrachloride... | 20 26.8 50 Zam 2. OA 
Chlorobenzene......... 20 Bo) 4 50 29.6 PD. 
Chioroform: .. .. see 20 Hip. Al 60 PAT 2.1 
Cyclohexane.......... 20 Daye Gi Crees a eee 
Ethyl acetate.......... 20 23.9 50 20.2 223 
Ethyl alcohol.......... 20 22.3 50 OB Bl cece 
Hitiyicether..,. 8. see 20 17.0 58 ine 2e20 
nels Galen eee Bee ee 20 18.4 40 O53. Slee 
Methyl alcohol........ 20 22.6 50 20:21. | ee 
m=Octalics ka. ere ae 20 21.8 60 Nee® De 
n-Octyl aleohol........ 20 PL 5) ea 7 8 S| oe 
iPAAYETON)! . See RRE ee ero cka tee 20 40.9 50 BW» 1.85 
n-Propylamine......... 20 Dee 45 19.4 1.9 
olen ees py” anew trae 20 28.43 | 50 25.0 DD 
Triphenyl-phosphine. .. | 45.7 42.0 95.9 36.9 Sao 
Tristearin............. 60° 29'6 [130 Be 24071, ses 
Water.—See special table below. 
‘LIQUIDS AGAINST THEIR VAPORS 
Formula ANG y °C Y kp 
Oe ee - -vapor 20. 18. 50. LSS P| cosas 
COs aa --vapor j-25. 9.1 20. TEED) Slee ee 
INE OF eas - -vapor WG ole 19.8 28. 2.2 
Seo eee - -vapor Ik.1 (28. 09.0 13. 1.3 
PC; - -vapor PAD on Bell Hon be, 202) 
Substance °K Y °K y kp 
Hydrogen..- -vapor 14.68 2.882] 20.40 1.912) 1.36 
Neon...... - -vapor 24 5.90 | 28 4.45 | 2.0 
Nitrogen...- -vapor HOROMMLORO 90.0 6.2 220 
Oxygen. ...- -yvapor 40 OF B18n8 90.0 13.2 1.9 
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SURFACE TENSION (Continued) 
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SURFACE TENSION (Continued) 
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SURFACE TENSION (Continued) 
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SURFACE TENSION (Continued) 
WATER AGAINST AIR 





Tempera- Surface Tempera- Surface Tempera- Surface 
ture tension ture tension ture tension 
(8; dynes/cm. 2c dynes/cm. || dynes/em.| dynes/em. 

—8 77.0 15 73.49 40 69.56 
—5 76.4 18 73.05 50 67.91 
0 75.6 20 72.75 60 66.18 

5 74.9 25 71.97 70 64.4 

10 74.22 30 (files 80 62.6 

100 58.9 




















INTERFACIAL TENSION 


Surface Tension at the Interface Between Two Liquids 
(Each liquid saturated with the other) 




















Tem- Tem- 
et pera- ee pera- 
Liquids tune OY Liquids eure Y 
2G 10) 
Benzene- -Mercury...| 20 |357 Water- -Heptylic acid 20 7.0 
Ethyl ether--Mercury| 20 [379 Water- -n-Hexane....| 20 51.1 
Water- -Benzene...... 20 35.00] Water--Mercury..... 20 375. 
Water- -Carbon tetra- 20 45. Water-n-Octane...... 20 50.8 
chloride Water-n-Octyl alcohol! 20 8.5 
Water- -Ethyl ether..| 20 10.7 
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SURFACE TENSION OF METALS 

















Substance Gas Eom Dere- Surface Refer- 

Nate Symbol Ye) tension ences 

ALUMI UT ee ont ae Ate - -air 700 =840 CR(2) 
AitIMONY > .2,064-066 ee Shia. --H2 750 368 ZA (4) 
SO Ee eaetcnen So a Shree --He 640 350 PM (4) 
Bismuth...... Bixee --H2 300 388 PM(4) 
$ 7 Bile. --He 583 354 ZA(A) 

Sou” <2 ae aie Reap ehet seb IBIS ee; --CO 700-800 346 AdP(2) 
Cadmiunipect icc tee Cd --H» 320 630 AC(1) 
Coltmbium:, .4. 02.6 Cbie --H2 ST 1103 ZA (4) 
Gallittm eon ce et Gate. --CO2 30 358 AC(4 
COTA eae eS FAS dS ec - -air 1070 580-1000 | AdP(1) 
oad ere eters: eae ee Pov er. - -H2 350 454 PM(A) 
22 Sy A as Oe ee aes Ppa: --H2 750 423 ZA(4) 
Mercury ite. stone ch Hye. --vac 0 480.3 AC(2) 
FET ee, saa ne eae 13 IF ete - -air 15 487 AC(8) 

oe Bienes eg Se: --H2 19 470 PM(4) 

Ho BSS ee mee ares 1S ee - -vac 60 467.1 AC(2) 
Platinupacemts oo. neck pie: - -air 2000 1819 AdP(3) 
(OUHSBIUIIS teehee ek Kee --CO2 62 1411 AdP(4) 
PUOr Pe Uk, ae ek BNE ro --air 970 800 AdP(5) 
Sodium snes 5 ke Na --CO2 90 294 AdP(4) 
Oe eee ECS Nance: - -vac. 100 206.4 PR(A) 

oe 5 a nei eee Naas --vac 250 199.5 PR(1) 
tes ole Ain 6 coh Rca ed iS ilirucrmuclie - -He 253 526 PM(A) 
SER te es, 3 eee ok Site. --H2 878 508 ZA (4) 
VATS Ee Ee Sea Pnet --H2 477 753 AC(4) 
OPPS Le eae cine ok AAD --air 590 708 Jim 











SURFACE TENSION OF FUSED SALTS 




















Tem- 
Substance Surface 
Gas hte tension| Refer- 
Name Formula Te) Y SE 
Barium chloride.......... BaCle. . . .| - -air M.P.0171 ZA (2) 
Bismuth tribromide...... BiBbrs..o4. --nitrogen| 442 46.2 | ZA(4) 
a ne ior Os BiBra. . 4. --nitrogen | 250 66.5 | ZA(A) 
* trichloride....... BiCls..... --nitrogen | 382 52.0 | ZA(A) 
+ Oo” gabe tae BiCls.....$. --nitrogen | 271 66.2 | ZA(4) 
Calcium chloride......... CaCls. .. .| --air M.P. | 152 ZA(2 
Cesium bromide.......... CaBri... +t. --nitrogen| 658 81.8 | ZA 
‘p pebloride.joce< <3- =| CsCl. - -nitrogen | 664 89.2 | ZA(4) 
pee NUOKICGs vasa Cab et - -nitrogen | 723 104.5 | ZA 
nig, BAOOIOC sca ome ee tans Csilanern.: --nitrogen| 654 73.1 | ZA 
nitrates.) -=etete CsNO....|--nitrogen| 426 91.8 | ZA 
oe) (sulfates. 2S... o- Cs280s. . .| - -nitrogen |1036 111.3 | ZA 
Lead chloride. Ge 22 PbCle. . . .| - -air 490 138 BD(4) 
< “St 9k. SS. 98 PbClhe. . . .| - -air 539 131 BD(4) 
Lithium chloride......... BiGlhess:.. --nitrogen| 614 137.8 | ZA(A) 
“ ers tare eG eee. - -nitrogen |1075 104.8 | ZA 
fluoride 222 sh, 245) Lahey. --nitrogen| 868.5) 249.5 | ZA(4) 
“s feces imine Saeee - -nitrogen |1270 200.1 | ZA(A 
ih HUTAtE To... eS = LiNOs....|--nitrogen| 359 111.5 | ZA(4) 
aa swicrtginirsepterana LiNOs....|--nitrogen | 609 96.2 | ZA(A) 
eg sulfate «5 as 25.074 LiSOs..... --nitrogen | 860 223.8 | ZA(L) 
“ 1 9) senate LisO.))... --nitrogen |1214 | 200/3 | ZA(A) 
Potassium metaborate..... KBr.... |--nitrogen| 992 123.5 | ZA(A) 
ne bromide....... CBE, 2) --nitrogen | 775 85.7 | ZA(1) 
Z So). = «SSE I Bree? --air M.P.| 83.5 | ZA(1 
oe A Syl KBrit >. --nitrogen | 887 77.8 | ZA 
st ehloride....... KCh --nitrogen | 909 88.0 | ZA 
ee Ser ss ee 1 (0) ey - -nitrogen |1054 77.2 | ZA 
x cpt eaters ron ane Oe eee - -nitrogen |1167 69.6 | ZA(L 
S ete cs KCL S58 --air M.P. 98.4 | ZA(1) 
oe Cyanide... 5. r: HON. .5 - -air M.P.| 96.1 | ZA(2) 
dichromate. ...} KeCr207. .|--nitrogen| 420 140.1 | ZA(1) 
a a ....| KeCreO7..| --nitrogen| 535 135.0 | ZA(4) 
ty fluoride........ CHE cies - -nitrogen | 913 138.4 | ZA(1) 
= ee eet JOR ees Ie - -nitrogen |1310 104.9 | ZA(1) 
* molybdate..... K2Mo0Os. .| --nitrogen | 931 150.5 | ZA(A) 
‘ pe ery te K2Mo0O.g. .} - -nitrogen |1522 112.5 | ZA(A 
s nitrate... 2.5. KNO3....|--nitrogen| 380 110.4 | ZA(L 
a ry eet KNOs... .| --air 414 100.7 | ZA(1) 
metaphosphate.} KPO3....|--nitrogen| 897 155.5 | ZA(1) 
~ “ “| KPOs....|--nitrogen |1205 | 133.5 | ZA(4) 
* % , -| KPOs.. . .| - -nitrogen |/1536 100.3 | ZA(A) 
7 sulfate .. J. se K2SOsz... .| - -nitrogen |1070 143.7 | ZA(L) 
"s Pha fon ee ee K2S8Ox... .| - -nitrogen |1306 128.8 | ZA(1) 
- eee K2S8O,....| - -nitrogen |1656 106.8 | ZA(1) 
. tungstate...... K:WOs...|--nitrogen | 925 161.0 | ZA(4) 
re e .--|7-nitrogen |1520 105.6 | ZA(4) 
Rubidium bromide --nitrogen | 729 87.7 | ZA(4) 
¥ chloride --nitrogen | 750 95.7 | ZA(L 
¥ 5 .|--nitrogen | 933 79.9 | ZA 
vi “ .| - nitrogen |1150 61.4 | ZA(1) 
4 fluoride ao --nitrogen | 803 127.2 | ZA(A) 
* iodide + 2.4.< 3-1: -.....|--nitrogen | 673 79.4 | ZA(A) 
es nitrate: tty. ...|--nitrogen| 327 107.5 | ZA) 
rs sulfate: 5.2) soe 2 .| - nitrogen |1086 132.5 | ZA(1) 
Silver bromide....... ‘ Re Mel ice tg M.P. | 121.4 |AdP(5) 
“ ehloride.... : - -air 452 125.5 | ZA(3) 
A > wey 0 --air 494 121.6 | ZA(3) 
Sodium bromide. . --nitrogen | 985 90.0 | ZA(M) 
5 sy - -air M.P. | 102.8 | ZA(A) 
7 .|>-nitrogen |1016 | 193.7 | ZA(1) 
: --nitrogen | 803 113.8 | ZA(A) 
: --nitrogen | 908 106.4 | ZA(A) 














SURFACE TENSION OF FUSED SALTS (Continued) 


























Substance Tem- Surface 

Gas es tension Refer- 

Name Formula pew Y SES 

Sodium chloride.......... --nitrogen | 996 99.7 | ZA(A) 
e BA A eee - -nitrogen |1080 94.0 | ZA(A) 

“ e - -nitrogen |1172 88.0 | ZA(A 

¢ Muende. £8.) .. <22": - -nitrogen |/1010 199.5 | ZA 

os Se Oe Ae ot - -nitrogen |1263 173.1 | ZA(A) 

ss St ad es es See - -nitrogen |1546 143.5 | ZA(A) 

Rane HOGIGG 1: Heiress: - -air M.P. 93.9 | ZA(A) 

FF tie As ee ees --nitrogen | 861 77.6 | ZA(A) 

wim anolybdater . 225: .|--nitrogen | 699 214.0 | ZA(4) 

Rae witrate: . 2hsse 3. ..|- nitrogen | 322 119.7 | ZA(A) 

Os ES ..|- -nitrogen | 602 103.4 | ZA(4) 

ie ..|--nitrogen} 738 93.7 | ZA(A) 

EC ..-|--nitrogen} 513 108.9 | ZA(A) 

a .-|--nitrogen |] 827 197.5 | ZA(A) 

es . .|- nitrogen |1517 147.5 | ZA(A4) 

es ..|--nitrogen | 900 194.8 | ZA(A 

et ...| - nitrogen |1077 184.7 | ZA(4) 

es .|--nitrogen | 710 203.3 | ZA(M) 
Sulfur - -air 445 38.97) JS(1) 
Tin chloride nitrogen 307 97.0 | ZA(A) 
H + nitrogen 405 89.0 | ZA(4) 
ue nitrogen 480 81.6 | ZA(A) 











SURFACE TENSION OF VARIOUS LIQUIDS 














Tem- | Surface 
Pabgsence In contact | pera- | tension] Refer- 
Name Rormula with ety ihe / | ences 
Acetaldehyde............ CHO ee --vapor 20 | 21.2 | AC(5) 
Acetaldoxime............ CoHsNO.......-- - -vapor 35 | 30.1 | JP(A) 
Acetamide........5..2:..- GB NG ase --vapor 8 | 39.3 | JS(3) 
Acetanilide ss. 25.45.25. CsHoNO. 3.420... - -vapor 120 | 35.6 | JS(3) 
Acetic acid. ............. (071 5 7 0a Ses - -vapor 10 | 28.8 | ZC(a) 
re ee ae eee GeBOes eect. 3 --vapor 20 | 27.8 | ZC(A) 
4 A Err, Beene CoH Oer ent cs - -vapor 50 | 24.8 | AC(M) 
“* anhydride. :.....-.. O15 10) eee are --vapor 20. | 32:7 gen 
1) 
INCOPONOs Aosiccies chang ieseis ¢ Cae O reese --air or vapor 0 | 26.21 
7 Re meee ee (ORE Oe ee --air or vapor 20 | 23.70 
Cs * 7h Ree Bel palit (CARH UP coe Set --air or vapor 40 | 21.16 
Acetonitrile.......... oeee| CoH3N.. 2... --vapor 20 | 29.30 | BF(4) 
Acetophenone........+- --| CsHs0.... .| --vapor 20 | 39.8 
Acetyl chloride........... CoH3Cl0. ...| --vapor 14.8] 26.7 | JS(4) 
Acetylene........... das Cob area necty ee er - -yapor —70.5| 16.4 | JS(2) 
Acetylsalicylic acid....... CaHeOe, oircenibraas --vapor 25.9) 60.06 | GC(2) 
Allvltalcohol -o< -. docice CeHe Oe ciatced «os --air or vapor 20 | 25.8 
“isothiocyanate... ... CaHsNS..... -+.+|--air or vapor 20 | 34.5 Gorn? 
JATMNONIAE See tes dopa. IMs Os SARS eRe --vapor 11.1] 23.4 | JP(6a) 
Shas ca chee ee ee NES Notte - -vapor 34.1] 18.1 | JP(6a) 
Aniliney qos es. dco Cell Niveee eee --vapor 20 | 42.9 
Se ee. Boise's Cela Nine cee --air 10 44.10 
Wee Soe ae ee GeHON ES Senuckee: --air 50 | 39.4 
ATZON TL eae shone. INE ok Sere, eee --vapor —188 | 13.2 | JS(2) 
Azoxybenzene............ CizHipN2O...... - -vapor 51 | 43.34 | JS(5) 
Benzaldehyde............ CyHsO a eccate 3 --air 20 | 40.04 TNs 
Bengoner sty. secre ope ar sis CoH crsjsniainuts. -\|'= B00) 10 | 30.22 
Fe Ade re ee ae cece Coble ocene ten. --air 20 | 28.88 
pia, Sie So ie Cole en cent). --air satu- 20 | 28.89 | PM(2) 
rated with 














vapor 




















































SURFACE TENSION OF VARIOUS LIQUIDS (Continued) 
Tem- | Surface 
Substance In contact pera- | tension} Refer- 
Spats Formals with rae Saye! ences 
Benzenes One t:. « Ae --vapor 30 | 27.56 
Benzonitrile: 2223..2. 0824 --air or vapor 20 | 39.05 
Benzophenone........... - -air or vapor 20 45.1 
Benzylamine............. - -vapor 20 | 39.5 | JS(3) 
Benzyl alcohol........... .| - -air or vapor 20 39.0 
Bromine? &,.iiles ste - -vapor 20 | 41.5 
Bromoform’ Wyae0-.. shoe .| = -vapor 20 | 41.53 | JP(2); 
AC(10) 
v-Bromophenol........... - -vapor 74.4! 42.36 | JS(6) 
d-sec-Butyl alcohol. ...... - -vapor 10 | 23.5 | JS(7%) 
n-Butyl alcohol. ......... --air or vapor 0 26.2 
Says oes 4. BEX - -air or vapor 20 | 24.6 
Ceres Le eee - -air or vapor 50 | 22.1 
tert-Butyl alcohol. ....... - -air or vapor 20 | 20.7 | JS(8); 
AC(44) 
n-Butylamine............ - -nitrogen 41 | 19.7 | ZA(A) 
n-Butyric acid. .......... --air 20 | 26.8 
Carbon bisulfide.......... CS: - -vapor 20 | 32.33 | AC(7) 

‘ST, dioxides: 9.2... aak --vapor 20 eG) onal 

“ - -vapor —25 9.18 oo 3 

‘a tetrachloride... ER. --vapor 20 | 26.95 | PRS(4) 

SS are --vapor 100 | 17.26 | PRS(4) 

ss 5 Pah. Oe - -vapor 200 6.53 | PRS(1) 

**— monoxide)... sf. - -vapor —193 9.8 S(2) 

“ RGR ee co: .| - -vapor —203 12.1 | JS(2) 
Chloroacetic acid......... - -nitrogen 80.2} 33.3 | ZA(A 
Chlloral 54.0 eee 2 eer ~-vapor 19.4) 25.34 | JS(4) 
Chlorines hyena t secon res: --vapor 20 18.4 | JP(3) 

es OER eee ie ~-vapor 30 | 25.4 | ZE(L) 

BaP BW etn eS: --vapor —40 | 27.3 | ZE(4) 

fete te GB. both: --vapor —50 | 29.2 | ZE(1) 

SHEN. I... oO es. - -vapor —60 | 31.2 | ZE(1) 
Chloroform.) 25. ...25-.- --air 20 | 27.14'| AC(8) 
Dichloroacetic-acid...... - ~-nitrogen 25.7| 35.4 | ZA(A) 

“Diethylamine............ - -air 56°] 16.4 | GC(4) 
Diethylaniline........... --vapor 20) «| 34.2 
Diethyl carbonate........ --air 20 | 26.31 ped 3 
(5) 
 oxalateeit se... --vapor 20 | 32.0 aoe 5 
(A 

=) tphthalate ts 2s... --vapor 20° || 37.5 , 

“f _Sulfatey eo. 2... --air 13 | 34.61 | JS(5) 
Dimethylamine. . - -nitrogen 0 | 18.1 | JR(4) 

ae - -nitrogen 5 | 17.7 | ZA) 
Dimethylaniline.......... --air or vapor 20 | 36.6 
1,5-Dimethyl-2-phenyl-3- 
pyrazolone fee. o ean ‘11 Hie --vapor 25.9} 63.63 | GC(2) 
Dimethyl sulfate......... CoktsOuS. -5- 0. --air 18 | 40.12 | JS(5) 
Diphenylamine, . Perel Cio LLitN Gene eee --air or vapor SOMel ated 
Ethyl acetate............ CARS Os ee eee > -air 0 | 26.5 
‘ - --air 20 | 23.9 
‘e 4 --air 50 | 20.2 
“acetoacetate --air or vapor 20 32.51 
“alcohol --air 0 | 24.05 
: se - -vapor 10 | 23.61 
. : .| - -vapor 20 | 22.%5 
“ = --vapor 30 | 21.89 
Ethylamine. . - -nitrogen 0 | 21.3 | JP(4) 
- -nitrogen 9.9} 20.4 | ZA(A) 
Ethylbenzene. .| --vapor 





SURFACE TENSION OF VARIOUS LIQUIDS (Continued) 





Substance 


























Tn contact 
Name Formula with 
Ethyl bromide............ (071213) eee --vapor 
eS emnamatesss.;. ee: CuHi202-.....-.. --air 
Ethylene bromide......... CiHaBranete. ee - -vapor 
chloride. . -.-| CoHuCle..........| --air 
Oxidemice. seco CaHOM ee 2: --vapor 
a Broce ceees | Col OR ae - -vapor 
Ethyl ether.............. LOFTS NO) 2 5 Bera - -vapor, 
st oP ee canneries Mig) stroe tee ess --vapor 
SsMformate tosses cele: CHeOewiten st. --air or vapor 
SPLOCICG seth 2\.0/cteve'cid OER Pee ss --vapor...... 
Se nitrate. Ps. ..e gs CoHsNOsztee. os --air or vapor 
dl-Ethyl lactate........... CeHOs ee ee --air 
Ethyl mercaptan......... Cole Syme nee ~-air or vapor 
Ethyl salicylate........... CoHi903.......... - -vapor 
Formamide x. .\.2e2% CHsNOSR Es. 2% - -vapor 
Formic acid.............. CHeO2 5: Wet ee --air 
Marfitrall tan ceerl-\<'+ «/eterele CoH Ose see == air or vapor 
Gelatimsolution (1%) 5 ..ehsecce0.. cee eens - -water 
Glycerol ssl. <1a tol saielore CaHsOaha. 2 cea --air 
Se RIE Ir-ja1at=)3\s)3/cloreie'e CrHsOgeen. ee --air 
Siete Sty Sate. a <\c etmyarele CsHs03.......--- --air 
Glycoltardenes sts: sc ticioas CoHeOai sek. 5222 - -air or vapor 
Beliam Ai. d.izte is sae cera Hest ee --vapor 
Meshes Sefatcls cere eters 3) Het eee nse" |= vapor 
Pie i.. Lae sem aeettasi © He. Ee - -vapor 
SHLeXANC Ie sees = hee Collate sik - -air 
Hydrazine..........-.... NoHsSeeitt iis - -vapor 
Hiydrogen:.. 5. sats -4 esi Hos, sgaaees ae ee --vapor 
f cyanide ....... HON: As. eee: - -vapor 
és peroxide........ HeOo Sees see - -vapor 
Isobutyl alcohol eRe eee CaO eee --vapor 
amine ed sede GiB NRE eee se --air 
SSames chloride is 24 esters Cac ClL eee = -air 
Isobutyric acid.......... CsHeO2.....23.:- --air or vapor 
Isopropyl alcohol......... CaHsO! Seas: --air or vapor 
Mercuiryis soc. sehen sbiecs = - -yapor 
ro” Sateen age. sop aac --air 
Sad Maes = Metathelatatele crataie --in vacuo 
Methyl acetatescec. sess: - -air or vapor 
alcohol Npeia iia thayaiete --air 
--air 
“ “c --yapor 
Methylamine --nitrogen 
s --vapor 
2 Abo - -nitrogen 
N-Methylaniline. . ee - -air or vapor 
Methyl benzoate.......... - -air or vapor 
Ss - -vapor 
a Bascss --vapor 
Methylene chloride....... --air 
Methyl ethyl ketone...... - -air or vapor 
Methyl] formate. . - -vapor 
“iodide... - -air 
“« propionate - -air or vapor 
“ ~ salicylate. .. = - -nitrogen 
sulfide We. 52.06: .| --vapor 








24.15 
38.37 
38. a 














Refer- 
ences 


AC(8) 


JP(2) 
AC(7a) 


PRS(1) 
AC(14)5 
GC(4) 


IS(6) 
AC(14) 
;WN(1) 
AC(14)3 


AC(15)5 
JS(4) 


PM(3) 


AC(17) 
AC(17) 
AC(17) 
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‘ACE TENSION OF VARIOUS LIQUIDS (Continued) 












































Substance Tem- | Surface 
In goatee pera- tension Refer- 
wit. ture nes ences 
Name Formula 6: a f 
aycOn vapor La 5.50 | JP(2) 
Nitrobenzene air or vapor 20 | 43.9 
Nitroethane..:-/.2.......| CaHeNOa......2.| 2 -air or vapor 20 | 32.2 | JS(4) 
Sag MeO enon eta RSE vapor —183 6.16 | JS(2) 
Os SRE L eee reir [SES vapor —193 8.27 | JS(2) 

ss Ch Shs ER 4 aah RSE vapor —203 | 10.53 | JS(2) 

Ly tetra oxide: Seo emetuNe()in, ee enn ome vapor 19.8] 27.5 | JS(4) 
Nitromethane............ CHSNOs sree oe oe vapor 20 | 36.82 | AC(8) 
Nott cusvoxidl arenes aeeastiNta() een nei | 8 vapor 20 1.75 | VK(4) 
n-Oclanes Sey) 4. Pees Osklis eee keke oe vapor 20 | 21.80 
1-Octyl alcohol. 42223 ee CsHisO. ao bee air 20 | 27.53 | AC(12) 
Oleic acid} ee 4 ose --air 20 | 32.50 | PRS(1): 

AC(12) 
Oxyeen 4. Se ee --yapor —183 13.2 | JS(2) 
pean (GDI) See oe. Men - -air —190.5} 12.2 | BF(4) 
gk: Beer ee Petts dee --vapor —193.0) 15.7 | JS(2) 
ste eee Me Pes - -vapor —203 18.3 | JS(2) 
Paraldehydey, o.. 4559055. --air 20 25.9 | AC(15)3 
AdP(6) 
Phenetoled.. 5255 4.20. - -vyapor 20 | 32.74 
Phenol 4 ose ieee =: - -alr or vapor 20 | 40.9 
BRC ai as ret Sag ie C - -air or vapor 3 39.88 
Phenylhydrazine.......... C - -yapor 20 | 46.1 | JS(3) 
Phosphorus tribromide....| PBr3.............. --air 24 45.8 | JS(5) 
trichloride... P.POls..-- © 2-6. 5. --vapor 20 | 29.1 
e triiodide...... IgE ohne ae - -yapor 75.3} 56.5 | ZA(A) 
Propionic acid............ CoHiOere ki 8 - -vapor 20 | 26.7 
n-Propyl alcohol.......... CotsOWe= ask --vapor 20 | 23.78 | PM(2) 
n-Propylamine..... Sislsine sf CghigNn ks ne --air 20 | 22.4 o ‘ 1); 
) 
n-Propyl bromide......... (0-15 (33; eee --vapor 71 19.65 | GC(1) 
n-Propyl chloride....... ae fOsH7Gl sees --air 47 | 18.3 | AdC(6) 
n-Propyl formate......... CsHsO2 --vapor 20 | 24.5 
Punidiiawe ee 4) See asf i 20 | 38.0 
Quinoline 20 | 45.0 
Ricinoleic acid 16 | 35.81 | PRS(4) 
Selenium 217 | 92.4 | AdP(4) 
Styrencie eee | 19 | 32.14 | PRS(4) 
Tetrabromoethanel,1,2,2- 20 | 49.67 cia 
Tetrachloroethanel,1 ae CoBoCle nec t aes --air 22.5] 36.03 | ZC(2) 
Tetrachloroethy lene. Solna eee - -vapor 20 | 31.74 | AC(10) 
Tol luene Ponce sge ae ee (Cyd aoa - -vapor TOA eeded 
oe ena C7 gs teas 1) ee SyADOr 20 | 28.5 
ceo O71 2 Hesenaly ete --vapor 30 | 27.4 
m=Lolndines See. ee. S. C7HsN .| - -vapor 20 | 36.9 | AC(#0) 
o-Toluidine.............. C7HONe ss, - -air or vapor 20 | 40.0 
Trichloroacetic acid....... CoHClsO2........ - -nitrogen 80.2| 27.8 
Trichlorethanel,1,2-....... CeHsCls.......... - -air 114 | 22.0 | GC(4) 
Triethyl phosphate besa CEH Olea eee --air 15.5} 30.61 | JS(5) 
Trimethylamine.......... CoHisNut ss eee - -nitrogen —4 17.3 | ZA(A) 
Triphenyl carbinol........ CioHicO. yn ake - -vapor 165.8} 30.38 | JS(6) 
Vinyl acetate............. CHsCHOCO-CH;_| - -vapor 20 | 23.95 
‘ apemydaee Lees CH»CHOCO-CH;.| - -yapor 25 | 23.16 
“ se pal SMe Brae GHeCHOCO. CHs3.| - -yapor 30 | 22.54 

Waitereet scented --air 18 | 74.31 | AdP(%) 
hy bend arts sas eee - -air 18 73.9 | AdP(%) 
Be Go ees ee --air 25.9) 71.6 | GC(2) 
-Xylene ..| --vapor 20 | 28.9 

o-Xylene. . ae .| - -air 20° | 30.10 

Da Gene ne Senge a CsHio. - -vapor 20 | 28.37 
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VISCOSITY 


The viscosity of a substance is defined as the tangential force per unit 
area of either of two horizontal planes at unit distance apart, one of which is 
fixed, while the other moves with unit velocity, the space being filled with 
the substance. 

In the case of a liquid flowing slowly through a long tube of small diameter, 
the volume V of liquid which escapes in a time t is given by the equation, 


a prt 


Es ar 





where p is the difference in pressure between the two ends of the tube; r, its 
radius; /, its length, and n, the viscosity. (Law of Poiseuille.) 
A more complete equation is now generally used: 


= adgrt , — me? 
2 B00 NG 


where 7 is the viscosity; d, the density in g/cm}; r, the radius, and /, the 
length, of the tube in cm; Q, the volume in cm? discharged in t sec.; \, a 
correction to the length of the tube; h, the average head in em; m, the coeffi- 
cient of the kinetic energy correction, mv2/g; g, the acceleration due to gravity 
in em/sec.?; », the mean velocity in cm/sec. See Technologic Papers of the 
Bureau of Standards 100 and 112, 1917 and 1918, for a full discussion. 

Viscosity is expressed in dyne-seconds per cm? or poises. he centipoise 
(ep) is 0.01 poise. 

Specific viscosity is the ratio of the viscosity of any substance to that of 
water at 0° C or other specified temperature. Since the viscosity of water 
at 20° C is 1.0050 centipoises, the viscosity of any substance expressed in 
corals is approximately equal to its specific viscosity referred to water 
at 20° C. 

Kinematic viscosity is the ratio of the viscosity to the density. 

Fluidity is the reciprocal of viscosity. 


VISCOSITY OF WATER BELOW 0° GC 
White-Twining, 1914 









Temperature or ‘ Temperature ees 
o°c 1.798 —7.23 2.341 
—2.10 1.930 —8.48 2.458 
—4.70 2.121 —9.30 2.549 
—=6:20 2.250 
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VISCOSITY AND FLUIDITY OF WATER 
































0-100° C 
Bingham and Jackson, Bull. Bur. Stds. 14, 75 (1918) 
-3:,__|Viseosity| Specific + ae Viscosity| Specific 
Temp. | Fluidity * ¢ -,.,./ Temp. | Fluidity A Z 5 
° . centi- | viscosity ° ot ae centi- | viscosity 
Cc 1/poises poises (0° C) Cc 1/poises DOises (0° C) 
0 55.80 | 1.7921 | 1.0000 50 182.00 | 0.5494 | 0.3066 
1 57-76 |) 17313 . 9661 51 185.05 5404 3015 
2 59.78 | 1.6728 9334 52 188.14 5315 2966 
3 61.76 | 1.6191 9035 53 191.23 5229 2918 
4 63.80 | 1.5674 . 8746 54 194.34 5146 .2871 
5 65.84 | 1.5188 8475 55 197.45 . 5064 . 2826 
6 67.90_|_ 1.4728 .8218 56 200.62 .4985 . 2782 
7 70.01 | 1.4284 7971 57 203.78 .4907 .2738 
8 72.15. | 1.3860 7734 58 206.95 4832 . 2696 
9 74.28 |-1.3462 7512 59 210.13 4759 . 2656 
10 Whoa Ce La Xie 7297 60 213.33 4688 . 2616 
11 78. 66°|_ 1.2713 . 7094 61 216.54 .4618 2577 
12 80.89 | 1.2363 6899 62 219.80 4550 2539 
13 83.14 |.1.2028 .6712 63 223 .07 -4483 . 2502 
14 85.40 | 1.1709 6534 64 226.34 .4418 . 2465 
15 87.69 | 1.1404 6363 65 229.64 4355 2430 
16 90.00 | 1.1111 6200 66 232.94 4293 . 2396 
We 92.35 | 1.0828 6042 67 236.25 4233 . 2362 
18 94.71 | 1.0559 5892 68 239.57 4174 2329 
19 97.10 | 1.0299 5747 69 242.91 4117 2297 
20* 99.50 | 1.0050 5608 70 246.26 .4061 2266 
21 101.94 .9810 5474 71 249.63 .4006 2235 
22 104.40 9579 5345 72 253 .02 3952 2205 
23 106.86 9358 5222 73 256.42 3900 2176 
24 109.38 9142 5101 74 259. 82 . 3849 2148 
25 111.91 . 8937 .4987 75 263.25 3799 2120 
26 114.45 8737 .4875 76 266.67 . 3750 . 2093 
27 117.03 8545 .4768 77 270.12 3702 2066 
28 119.62 8360 -4665 78 273.57 . 3655 2040 
29 122.25 8180 ~4564 79 277.04 .3610 .2014 
30 124.89 . 8007 -4468 80 280.53 3565 1989 
31 127.54 -7840 .4375 81 284.03 .3521 .1965 
32 130.22 7679 4285 82 287.53 3478 1941 
33 132.93 . 7523 4198 83 291.03 . 3436 1917 
34 135.66 Ba! 4113 84 294.54 .3395 1894 
35 138.40 . 7225 .4032 85 298.06 .3355 1872 
36 141.15 .7085 .3953 86 301.63 .3315 . 1850 
37 143.95 .6947 . 3876 87 305.21 3276 1828 
38 146.76 .6814 . 3802 88 308.78 3239 1807 
39 149.60 . 6685 . 3730 89 312.35 3202 1787 
40 152.45 6560 . 3661 90 315.92 3165 1766 
41 155.30 6439 3593 91 319.53 .3130 1747 
42 158.20 .6321 3527 92 323.13 .3095 1727 
43 161.11 6207 . 3464 93 326.74 . 3060 1707 
44 164.02 6097 . 3402 94 330.38 . 3027 1689 
45 167.00 - 5988 £3341 95 334.01 . 2994 .1671 
46 169.97 .5883 | _ .3283 96 337 .65 . 2962 .1653 
47 172.95 5182 | '-.3226 97 341.30 . 2930 . 1635 
48 175.95 . 5683 .3171 98 344.96 . 2899 .1618 
49 | 178.95 | ~.5588 .3118 99 |-348.63 . 2868 . 1600 
50 =|, : 182.00 |): .5494 -3066 100 352.30 . 2838 . 1584 
a eee 





* The viscosity of water at 20.20° C is 1.0000 centipoise. 
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VISCOSITY OF WATER 
Above 100° C 


Pressure is that of the saturated vapor at the temperature indicated. 











ae Viscosity ° Viscosity ° Viscosity 
ae ep T°C ep T°C cp 
101 0.282 106 . 267 120 . 232 
102 .279 107 . 264 130 «212 5 
103 .276 108 . 262 140 .196 
104 a2ks 109 . 259 150 .184 
105 .270 110 . 256 160 .174 























VISCOSITY OF LIQUIDS 


Viscosity of liquids in centipoises (cp) including elements, inorganic and organic com- 
pounds and mixtures. 



































Saas Temp. | Viscosity rate Temp. | Viscosity 

Liquid °C cp Ref. Liquid °C oo Ref. 
Acetaldehyde. . . 0 .2797| 16 ||Allyl alcohol... 0 2.145 | 11 
10 -2557| 16 15 49 99 
20 .22 26 20 1.363 | 11 
Acetanilide..... 120 2.22 2 30 1.07 | 99 
: 130 1.90 11 40 -914 | 11 
Acetic acid..... 15 1.31 79 70 .553 | 11 
18 1.30 22 |Allylamine ae 130 -506 | 26 
25.2 1.155 | 63 {Allyl chloride... 15 .347 | 99 
30 1.04 | 79 |) 30 .300 | 99 
41 1.00 | 22 |Ammonia....... —69 475 | 76 
59 .70 22 | —50 .317 | 85 
70 .60 22 —40 .276 | 85 
: 100 -43 | 22 —33.5 .255 | 85 
anhydride... . 0 1.24 | 22 |n-Amy]l acetate. 11 1.58 | 385 
15 .971 | 79 45 .805 | 27 
18 -90 | 22} alcohol....... 15 4.65 | 99 
30 .783 | 79 30 2.99 | 99 
100 49 22 ether......5.: 15 1.188 | 72 
Acetone.......- —92.5 2.148 | 62 ||Aniline......... —6 13.8 55 
—80.0 1.487 | 62 0 10.2 55 
—59.6 .932 | 62 5 8.06 ©} 55 
—42.5 .695 | 62 10 6,50 | 58 
—30.0 .575 | 62 15 5:Bl 55 
—20.9 .510 | 62 20 4.40 | 55 
—13.0 .470 | 22 25 3.71 | 55 
—10.0 .450 | 22 30 3.16 | 55 
0 .3899 | 62 35 2.71 65 
15 .3837 | 72 40 2337 \eod 
25 .316 | 60 50 1.85 55 
30 .295 | 72 60 1.51 55 
41 .280 | 22 70 1.27 | 55 
Acetonitrile. ..,. 0 -442 | 16 80 109 | 55 
15 .375 | 79 90 -935 | 55 
25 .845 | 31 100 -825 | 55 
Acetophenone.. . 11.9 2.28 | 39 j|Anisol ......... 0 178 | 86 
23.5 1.59 96 20 1.32 86 
25.0 1.617 | 48 40 1.12 86 
50.0 1.246 | 48 ||Antimony, liq...| 645 155 |105 
80.0 .734 | 19 700 1.26 |105 
ATB; ROR Secb - —192.3 .172 | 40 800 1.08 {105 
Alcohol. See 850 1.05 |105 
Ethyl, Methyl, Benzaldehyde. . . 25 1:39 | 89 
etc. [Benzene. Re 0 9912 | 45 
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VISCOSITY OF LIQUIDS (Continued) 
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Liquid | TERP- | Viscosity. Ret} Liquid | TEQP | VGH [Ret 
Benzene ....... 10 .758 | 45 ||Butyric acid.... 20 1.540 | 11 
20 .652 | 45 40 1.120) 11 
30 .564 | 45 50 .975 } 11 
40 .503 | 45 70 .760 | 11 
50 -442 | 45 " 100 ~551, |, 11 
60 .392 | 45 |\Cadmium, liq...| 349 1.44 | 32 
70 .358 | 45 506 1.18 32 
: 80 .329 | 45 603 1.10 32 
Benzonitrile....| 25 1.24 | 69 |Carbolic acid 
Benzophenone. . 55 4.79 | 77 ||_ See Phenol. 
120 1.38 | 77 |\Carbon dioxide, 0 .099 | 8 
Benzyl alcohol..| 20 5.8 53 liq., pres- 10 .085 | 8 
Benzylamine.... 25 1.59 | 26 sure that of 20 O71 | 8 
Benzylaniline. . . 33 2.18 | 14 saturated 30 .053 | 8 
130 1.20 26 vapor 
Benzyl ether.... 0 10.5 91 disulfide sare. —13 .514 | 22 
20 5.33 91 —10 -495 | 22 
40 3.21 91 0 .436 | 72 
Bismuth........ 285 1.61 38 5 .380 | 72 
304 1.662 | 57 20 .363 | 72 
365 1.46 38 40 .3a0 | 11 
451 1.280 | 57 |\Carbon tetra- 0 1.329 | 59 
co 600 "998 | 57 || chloride 15 1.038 | 59 
Bromine, liq....| —4.3 ie 52 20 -969 | 65 
0 1,241 } 52 30 .843 | 65 
12.6 1.07 52 40 .739 | 65 
16 1.0 11 50 .651 | 65 
19.5 -995 | 52 60 -585 | 65 
28.9 -911 | 52 70 -524 | 65 
o-Bromoaniline. . 40 3.19 |102 80 -468 | 65 
m-Bromoaniline. 20 6.81 |102 90 -426 | 65 
40 3.70 |102 100 .384 | 65 
80 1.70 |102 Coty Slee: 50 13.4 82 
p-Bromoaniline . 80 1.81 |102 ||Chlorine, liq. . —76.5 . 729 | 52 
Bromobenzene. . 15 1.196 | 59 —70:5 .680 | 52 
30 .985 | 59 —60.2 616 | 52 
Bromoform..... 15 2.152 | 72 —52 4 .566 | 52 
25 1 89 94 —35.4 -494 | 52 
30 1.741 | 72 0 385 | 52 
Butyl acetate... 0 1.004 | 90 ||Chlorobenzene. . 15 .900 | 95 
20 .732 | 90 20 .799 | 65 
40 .563 | 90 40 631 | 65 
n-Butyl alcohol.| —50.9 36.1 88 80 .431 | 65 
—30.1 14.7 88 100 367 | 65 
—22.4 Tea 88 |\Chloroform..... —13 .855 | 22 
—141 8.38 88 0 .700 | 36 
0 5.186 | 11 8.1 643 | 49 
15 3.379 | 72 15 596 | 59 
20 2.948 | 11 20 58 50 
30 2.30 80 25 042 | 51 
40 1782) 11 30 .514 | 59 
50 Tee GE |) ail 39 500 | 22 
70 .930 | 11 |lo-Chlorophenol.. 25 4.11 | 30 
100 .540 | 11 50 2 015 | 30 
sec-Butyl alcohol} 15 4.21 | 72 |m-Chlorophenol.| 25 11555 1),/30 
n-Butyl bromide 15 -626 | 54 penne pe: 50 499 | 30 
n-Butyl chloride 15 .469 | 79 ||\Copper, liq . 1,085 3.36 |105 
Butyl chloride, 1,100 3.383 |105 
tertiary... .. 15 .543 |108 1,150 3.22 |105 
n-Butyl formate 0 -940 | 90 1,200 3.12 |105 
20 689 | 90 |\o-Cresol........ 40 4.49 | 86 
Butyric acid.... 0 2.286 | 11 |lm-Cresol....... 10 43.9 86 
15 1.81 99 20 20.8 86 
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VISCOSITY OF LIQUIDS (Continued) 





Viscosity 


Viscosity 








Liquid a costtya Ref maeLiguid’.” |) 7Saps }\ Viseostbiatmet 
m-Cresol....... 40 6.18 | 86 |Ethyl alcohol... 10 1.466 1 
p-Cresol........ 40 7.00 86 20 1.200 1 
Creosote...... 20 12.0 aR 30 1,003 1 
Cycloheptane. . . 13.5 1.64 84 40 834 1 
Cyclohexane.... 17 1.02 95 50 . 702 1 
Cyclohexanol. . . 2 68 83 60 592 1 
Cyclchexene... . 1305 .696 | 84 70 504 1 

20 .66 | 53 || alcohol, anh. .|—148 8,470 58 

Cyclooctane... . ilejeda) 2.35 84 —146 5,990 58 

Cyclopentane.. . 13.5 -493 | 84 —130 467 58 

n-Decane....... 20 -92 75 || aniline.....>. 25 2.04 | 26 

Diethylamine. . . 25 .346 | 24 |Ethylbenzene. . . 17 .691 | 95 

25 .367 | 26 || benzoate..... 20 2.24 | 43 

Diethylaniline.. . 5 3.84 | 42 | bromide......}—120 5.6 56 

20.0 2.18 42 —100 2.89 56 

25.0 Ds05eeeze: —80 1.81 | 56 

Diethylcarbinol . 15.0 7.34 | 99 0 -A87 | 11 

Diethylketone.. . 15 .493 | 99 10 441 | 11 

Dimethylaniline. 10 1.69 | 42 15 418 | 59 

29 1.41 42 20 -402 | 11 

25 1.285 | 26 30 .848 | 59 

30 ei 74 |\n-Ethyl butyrate 15 -711 | 99 

40 1.04 | 42 | Ethyl carbonate 15 .868 | 79 

50 .91 | 42 Ethylene bro- 0 2.488 | 11 

Dimethyl-a- mide 17 1.95 | 95 

naphthylamine| 130 .868 | 26 20 L721 

Dime thyl-B- 40 1.286 | 11 

naphthylamine| 130 .952 | 26 67.3 .922 | 17 

Diphenyl....... 70 1.49 75 70 .903 | 11 

100 -97 75 82.2 150) 17 

Diphenylamine..| 130 1.04 | 26 99.0 .648 | 17 

Dodecane...... 25 1.35 | 87} chloride...... 0 1.077 | 22 

Ether (diethyl-).| —100 1.69 1 15 .887 | 72 

—80 - 958 1 19.4 .800 | 22 

—60 . 637 1 40 .652 | 11 

—40 -461 1 50 .565 | 22 

—20 .362 il 70 .479 | 11 

0 - 2842) 1 glycol, aeeiee 20 19.9 75 

iy .240 | 95 40 9.13 75 

20 82332) 60 4.95 | 75 

25 222. 1 bE 80 3.02 75 

40 -197 1 100 1.99 75 

60 DUGG sl sale emOxIGe.ealee srs —49.8 .577 | 46 

80 . 140 il —38.2 -488 | 46 

100 .118 1 =2150 .394 | 46 

Ethyl acetate... 0 582 || 11 0 .320 | 46 
8.96 .516 | 49 |/Ethyl formate... 20 402 

10 .512 | 11 iodide........ 0 woe We 

15 .473 | 79 15 .617 | 72 

20 -455 | 11 20 .592 | 11 

25 .441 | 48 40 495 | 11 

30 -400 | 79 70 .o91 | Il 

50 .345 | 48 || malate. ..... 24.7 3.016 | 27 

75 .283 | 48 oxalate: ...... 15 2.31 79 

alcohol. . ...) —98.11 44.0 73 || propionate... . 15 .564 | 79 

—89.8 28.4 73 |\Eugenol.. 0 29 9 91 

—71.5 13.2 73 20 9.22 91 

—59 42 8.41 73 40 422 | 91 

—52 58 6.87 73 |Fluorobenzene . 20 -598 | 65 

—32 01 3 84 te 40 -478 | 65 

—17.59 2.68 73 60 -389 | 65 

— .30 1.80 73 80 -829 | 65 

0 Wey || th 100 .275 | 65 


























VISCOSITY OF LIQUIDS (Continued) 


eo es BS a ae 


Viscosity 


Viscosity 






































Liquid be a Ref. Liquid es ca Ref. 
Formamide..... 0 7.55 | 39 \\Isobutyric acid.. 15 1.44 |108 
25 3.30 | 33 30 1.18 |108 

Formic acid... . 7.59 9 3868] 5 |Isoeugenol...... 25 26.72 21 
10 9.262 | 5 \Isoheptane..... 0 .481 | 11 

20 1.804 | 5 20 .384 | 11 

30 1.465 | 5 40 05a} oil 

40 1.219 | 11 |\Isohexane...... 0 .376 | 11 

70 .780 | 11 + 20 .306 | 11 

100 .549 | 11 40 1254 | 11 

Furfurol........ 0 2.48 16 |\Isopentane..... 0 ARN ali 
25 1.49 | 31 20 e223) eet 

Glucose.....-..- 22 9.1 X 101/107 |\Isopropylalechol| 15 2.86 |108 
30 6.6 > 10!3)107 30 1.77 {108 

40 2.8 > 10%|107 |Isoquinoline.... 25 OBO 20 

60 9.3 > 107 |107 |Isosafrol....... 25 3.981 | 21 

80 6.6 > 105 |107 |Lead, liq....... 350 2.58: |105 

100 2.5 > 104 |107 400 2.33 |105 

Glycerin....... —42 6.71 X 108 | 58 441 2.116 | 61 
—36 2.05 X 108 | 58 500 1.84 |105 

—25 2.62 X 105} 58 551 1.70 61 

—20 1.34 X 105 | 58 600 1.38 |105 

—15.4 | 6.65 X 104} 58 703 1.349 | 61 

—10.8 | 3.55 X 104 | 58 844 1.185 | 61 

—4.2 | 1.49 X 104| 58 |Menthol, liq.... 55.6 6.29 | 17 

0 12,110 68 74.6 24 Wy, 

6 6,260 68 99.0 1.04 | 17 

15 2,330 68 |Mercury.....-.. —20 1.855 | 66 

20 1,490 68 —10 1.764 | 66 

25 954 68 0 1.685 | 66 

30 629 68 10 1.615 | 66 

Glycerin tri- 10 69.2 78 19.02 1.56 | 98 
nitrate 20 36.0 78 20 1.554 | 66 
30 21.0 78 20.2 1.55 | 98 

40 13.6 78 30 1.499 | 66 

60 6.8 78 40 1.450 | 66 

Heptane.......- 0 .524 | 11 40.8 1.45 | 98 
AW -461 | 95 41.86 1.44 98 

20 409 | 71 50 1.407 | 66 

25 .3886 | 87 60 1.367 | 66 

40 .841 | 11 70 1.331 | 66 

70 262 | 11 80 1.298 | 66 

n-Heptyl alcohol! 15 8.53. | 81 90 1.268 | 66 
Hexadecane.... 20 3.34 | 28 100 1.240 | 66 
Hexaneni. i .2++ 0 -401 | 11 150 1.130 | 66 
17 .874-| 95 200 1.052 | 66 

20 .326 | 11 250 -995 | 66 

25 .294 | 87 300 .950 | 66 

40 20 Latent 340 -921 | 66 

50 .248 | 11 ||Methyl acetate... 0 484 | 11 

Hydrazin..-.... 1 1.29 {101 20 .381 | 65 
10 1,12) \\101 40 ,320 | 11 

\ 20 .97 {101 ||Methylalcohol..| —98.30 13.9 |100 
Hydrogen, liq...]........ O11 | 40 (Methanol) | —84.23 6.8 100 
Iodine, liq..... 116 ODP Iay) —72.55 4.36 |100 
Iodobenzene... . 15 1.74 | 99 —44.53 1.98 |100 
Tron, 2.5% car- —22.29 1.22 |100 
bon, li@w....: 1,400 OOS Ne 0 .82 |100 
Isoamy] acetate. 8.97 1.030 | 49 15 .623 | 79 
19.91 .872 | 49 20 .597 | 18 

alcohol....... 10 6.20 19 25 547 1 
a@minelz. 2... 25 .724 | 26 30 .510 | 79 
{sobutyl alcohol 15 4.703 | 72 40 -456 | 11 
amines... --- 25 .553 | 26 50 -403 | 11 








VISCOSITY OF LIQUIDS (Continued) 











wit | 5cosi c : iscosi 
Liquid Hee ey Ref. Liquid rome Veco 
Methyl] amine .. 0 .236 | 23 }Oil, rape....... 10 385 
aniline? 2s... 25 2.02 | 26 20 163 
30 1.55 |) 74 30 96 
chloride...... 20 - 1834} 10 || soya bean.... 20 69.3 
Methylene bro- 15 -109 | 99 30 40.6 
mide 30 .092 | 99 50 20.6 
chloride...... 15 .449 | 99 90 7.8 
30 .393 | 99 SPELT elses ce 15.6 42.0 
Methyl iodide... 0 -606 | 11 37.8 18.5 
15 .518 |108 100.0 4.6 
20 -500 | 11 Oleic acid...... 30 25.6 
3 -460 |108 ||Pentadecane.... 22 2.81 
40 .424 | 11 |Pentane........ 0 289 
Naphthalene... 80 -967 | 77 20 240 
100 -776 | 77 |o-Phenetidine. . . 0 16.5 
Nitric acid. .... 0 2.275 20 6.08 
10 lg) 30 4.22 
Nitrobenzene. . . 2.95 2.91 |103 |m-Phenetidine. . 30 12.9 
5.69 2.71 | 93 |lp-Phenetidine...| 20 12.9 
5.94 2.71 |103 30 8.3 
9.92 2.48 {103 |Phenol......... 18.3 12.7 
14.94 2.24 {103 50 3.49 
20.00 2.03 |103 60 2.61 
Nitromethane.. . 0 .853 | 97 70 2.03 
25 .620 | 97 90 1.26 
o-Nitrotoluene, . 0 3.83 |102 ||Phenylcyanide. . .28 1.96 
20 2.37 {102 20.0 1.33 
40 1.63 |102 Phosphorus, liq. 2185 2.34 
60 1.21 /102 31.2 2.01 
m-Nitrotoluene, . 20 2.33 |102 43.2 1.73 
40 1.60 {102 50.5 1.60 
60 1.18 {102 60.2 1.45 
p-Nitrotoluene. . 60 1.20 {102 69.7 1.32 
n-Nonane...... 20 CA A 7B 79.9 1.21 
n-Octane....... 0 -706 | 11 Potassium bro-| 745 1.48 
16 574 | 95 mide, liq. 775 1.34 
20 .542 | 11 805 1.19 
40 -433 | 11 | nitrate, liq....] 334 2.1 
Octodecane..... 40 2.86 28 358 thes 
n-Octylalcohol..| 15 10.6 81 333 2.97 
Oil, castor...... 10 2,420 41 418 2.00 
20 986 41 ||Propionic acid. . 10 1.289 
30 451 41 15 1.18 
40 231 41 20 1.102 
100 16.9 41 40 845 
cottonseed....{ 20 70.4 53 |/Propyl acetate. . 10 . 66 
cylinder, fil- 37.8 240.6 20 20 59 
tered 100 18.7 20 40 44 
cylinder, dark 37.8 422.4 20 |in-Propyl alcohol 0 3.883 
100 24.0 20 15 2.52 
linseed....... 30 33.1 29 20 2,256 
50 17.6 29 30 1.72 
90 Gad 29 40 1,405 
machine, light 15.6 113.8 20 50 1.180 
37.8 34.2 20 70 -760 
' 100 4.9 20 |/Propyl aldehyde 10 47 
machine, ..... 15.6 660.6 20 20 Al 
heavy 37.8 127.4 20 40 33 
OLVEMME eos 10 138.0 34 || bromide...... 0 - 651 
20 84.0 34 20 524 
40 36.3 34 40 433 
70 12.4 34 | chloride... ... 0 -436 
Baperite cect 0 . 2,580 3 20 852 
ee ee eee 
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Liquid Ces peg Ref Liquid Pome, Ween Ref. 
Propy! chloride. . 40 .291 | 11 |Tetradecane. . 20 2.18 | 28 
n-Propyl ether. . 15 .448 | 70 Tin, liq......... 240 2.12 |105 
Pyridine. ...... 20 .974 | 47 280 1.678 | 4 
Salicylic acid... 10 3.20 6 300 1.73 |105 
20 2.71 6 301 “1.680 | 57 
40 1.81 6 400 1.43 |105 
Balol i .6 orate 45 746 | 77 450 1.270 | 57 
Sodium bromide | 762 1.42 | 25 500 1.20 {105 
780 1,28 25 600 1.08 {105 
chloride, liq...} 841 1.30 | 25 604 1.045 | 57 
896 1.01 | 25 750 .905 | 57 
924 .97 25 |Toluene........ 0 vane |p At 
nitrate, liq....| 308 2.919 | 25 17 161) ja85 
348 2.489 | 25 20 .590 | 11 
398 1.977 | 25 30 526 | 74 
418 1.828 | 25 40 471 | 11 
Stearic acid..... 70 11.6 75 70 354 | 11 
Sucrose (cane| 109 2.8 X 106 | 12 jlo-Toluidine..... 20 4.39 | 42 
sugar) 124.6 | 1.9 X 105 | 12 |m-Toluidine.... 20 3.81 91 
Sulfur (gas free) | 123.0 10.94 | 44 |\p-Toluidine..... 50 1.80 } 30 
135.5 8.66 | 44 |Triacetin....... 17 28.0 95 
149.5 7.09 | 44 |lTributyrin...... 20 11.6 53 
156.3 7.19 | 44 |Trichlorethane. . 20 1,2 70 
158.2 7.59 | 44 |lTridecane...... 23.3 1255) 9 
159.2 9.48 | 44 |Triethylcarbinol 20 6.75 | 90 
159.5 14.45 | 44 |Tripalmitin..... 70 16.8 67 
160.0 22.83 | 44 |Tristearin...... 75 18.5 67 
160.3 77.32 | 44 |'Turpentine..... 0 2.248 | 11 
165.0 500.0 44 10 1.783 | 11 
171.0 | 4,500.0 44 20 1.487 | 11 
184.0 | 16,000.00 44 30 1.272 | il 
190.5 19,700.0 44 40 LOM |e ut 
197.5 | 21,300.0 44 70 2728 |e id 
200.0 | 21,500.0 44 ||Turpentine, 
210.0 | 20,500.0 44 Venice....... 1753) 13. XK 105 (15. 
217.0 | 19,100.0 44 |n-Undecane..... 20 110 75 
220.0 | 18,600.0 44 |o-Xylene (xylol) 0 1.105 |) 11 
Sulfur dioxide, | —33.5 .5508) 23 16 .876 | 95 
liq. —10.5 4285) 23 20 .810 | il 
0.1 3936) 23 40 627 | 11 
Sulfuric acid.... 0 48.4 1 |m-Xylene (xylol) 0 .806 | 11 
15 32.8  |106 15 -650 | 79 
20 25.4 106 20 .620 | 11 
30 15.7  |106 40 .497 | 11 
40 TS 106 |p-Xylene (xylol) 16 .696 | 95 
50 8.82 |106 20 .648 | 11 
60 7.22 |106 40 OLS Le 
1" 70 6.09 |106 |Zine, liq........ 280 1.68 38 
| 80 5.19 |106 357 1.42 | 38 
Tetrachloro- 389 1.31 | 38 
ethane....;.. 15 1,844 | 59 ! 
ya ees ee ee ee ee 
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Vis- Vis- 
Gas or vapor doe. ie Ref. Gas or vapor eee Recety Ref. 
poises poises 
Acetic acid, vap..... 119.1] 107.0 3a Aine yn, eee 18 | 182.7 | 32 
Acetone, vap........ 100 93.1 8 40 195.8 | 32 
119.0) 99.1 34 54 195.8 32 
190.4) 118.6 34 74 210.2 32 
247.7) 133.4 34 229 263.8 32 
306.4) 148.1 34 334 312.3 32 
Acetylene......:.... 0 93.5 12 357 7) 817.5 32 
ints AS eee ene —194.2) - 55.1 30 409 341.3 32 
—183.1] ~62.7 30. 466 350.1 32 
—104.0} 113.0 30 481 °| 358.3 32 
—69.4] 133.3 30 537 368.6 32 
—31.6] 153.9 30 565 375.0 32 
0 170.8 30 620 391.6 32 
=A tt 620 
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Gas or vapor 


AID deal. es ie. Beh. 


Alcohol. See Ethyl, 
Methyl, etc. 
Ammonia.......... 


Argon... 


Arsenic Sag Ce 
sine) ... . 


Benzene, vap 


Bromine, vap.. ... 


Bromoform, vap... 
Bucy] alcohol, n, yap 


chloride, n, vap. 
iodide, vap . . .. 
B-Butylene ... 


Butyric acid, vap... 
Carbon dioxide...... 


Temp. 
°C 


Vis- 
cosity 


micro- 


polses 


Ref. 





Gas or vapor 












750 
810 
923 
1034 
1134 





COON WAIN AINI OOOO 


401 4 


forest aoc) 
BO 4 SD 
meocec 





426.3 
441 
464. 
490 
520. 


DMOws 


oOo 
e-<} 


et et 
PONS 

. « . . . . a . . . . ° . . Caco eS) 

WOOHOO NWIMNPRAMWNIBUROWooNNo~DND 


164 


NnNoee 
wNnownw 
OOO 


269. 


w 
i 
i) 





\Chlorines.2..:2..3.4 






Carbon dioxide... 


disulfide, vap 


monoxide 


tetrachloride, vap.. 





Chloroform, vap.... 





Ether (diethyl), vap. 








Temp. 
°C 











227.6 


135.7 


177.6 
194.7 
92.8 
98.7 
127.1 
63.4 
84.8 
90.1 
100.1 
114.3 
140.9 
67.8 
71.6 
95.5 
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VISCOSITY OF GASES (Continued) 
a 





Vis- Vis- 
Gas or vapor Be 5 sey, Ref. Gas or vapor aoe 5 bey 
poises poises 
Ether (diethyl), vap.| 121.8] 98.3 | 34 Hydrogen.......... 129.4} 108.6 
159.4! 107.9 34 229.1) 126.0 
189.9} 115.2 34 299 138.1 
251.0} 130.0 34 412 155.4 
277.8} 135.8 34 490 167.2 
Ethyl acetate, vap. .. 0 68.4 1 601 182.9 
100 94.3 1 713 198.2 
128.1} 101.8 34 . 825 213.7 
158.6] 109.8 34 bromides, acre 18.7} 181.9 
192.9] 119.5 34 4 100.2} 234.4 
212.5] 126 Uiiehloridems. se. 12.5} 138.5 
alcohol, vap...... 100 108 8 16.5} 140.7 
130.2! 117.3 34 18 142.6 
170.7} 129.3 34 Rot 100.3} 182.2 
191.8] 135.5 | 34 | iodide............ 20 | 165.5 
212.5) 140 8 50 201.8 
251.7) 151.9 34 100 231.6 
4 308.7] 167.0 | 34 150 | 262.7 
bromide, vap..... 38.4) 186.5 | 4 200 | 292.4 
butyrate, vap..... 119.8) 160.0] 3 j 250 | 318.9 
chloride, yap....., 0 93.7 12 | phosphide........ 0 106.1 
Ethylene...) .. 22... —75.7| 69.9] 11 15 | 112.0 
—44.1) 76.9 11 100 143.8 
—38.6] 78.5 11 sulfides pera. eer: 0 116.6 
0 90.7 11 17 124.1 
13.8) 95.4 ll , 100 158.7 
20 | 100.8 | 27 |Iodine, vap......... 124.0] 184 
50 110.3 27 170.0) 204 
100 125.7 27 205.4) 220 
150 140.3 27 247.1) 240 
200 | 154.1 | 27 |Isobutyl acetate, vap.| 16.1] 76.4 
b 250 166.6 27 116.4! 155.0 
bromide, vap..... 131.6} 221.0 4 || alcohol, vap...... 108.4} 144.5 
chloride, vap...... 83.5] 168.0 4 | bromide, vap..... 92.3} 179.5 
Ethyl formate, vap..| 99.8] 99 15 || butyrate, vap..... 156.9} 167.0 
iodide, vap.... .3} 216.0 4 chloride, vap...... 68.5} 150.0 
Helmy fe se) 4] 27.0 | 19 || iodide, vap....... 120 | 204.7 
6} 35.0 | 19 |[sopentane, vap..... 25 69.5 
SOlmrSvicll 19 100 86.0 
186.0 | 19 |Isopropyl alcohol, 
194.1 | 21 VAD. vie de Sie: 99.8} 109 
228.1 21 120.3} 103.1 
267.2 21 198.4} 124.8 
285.3 21 293.1] 148.8 
299.2 | 23 || bromide, vap..... 60 | 176.0 
343.6 | 23 || chloride, vap...... 37.0} 148.5 
370.6 23 iodide, vap....... 89.3] 201.5 
408.7 23 |Krypton........... 0 232.7 
430.3 23 15 246 
471.3 | 23 ||Mercury, vap....... 273 | 494 
Hydrogen.......... —257.7 5.7 19 313 551 
—252.5 8.5 19 369 641 
—198.4) 33.6 30 380 654 
—183.4} 38.8 | 30 |Methane........... —181.6) 34.8 
IS coe ore2) |) 30 —78.5| 76.0 
—97.5) 61.5 30 0 102.6 
—31.6| 76.7] 30 20 108.7 
0 83.5 | 30 100.0) 133.1 
20.7| 87.6 30 200.5) 160.5 
28.1) 89.2 | 24 284 181.3 
= EOD camer ce ed te I 





















































VISCOSITY OF GASES (Continued) 


Gas or vapor 


Methane assreanecs 
Methyl acetate, vap. 


alcohol, vap...... 7 


chloride.......... 


Nitric oxide (NO)... 


Nitrogen s. c.cceci05s 


Nitrosyl chloride... . 


Nitrous oxide (N20). 























Vis- 

Temp. | cosity | Ref. | Gas or vapor 

poises 

S80 20276) lee 2sull Oxy eg enacrntw sierra 
499 226.4 23 
99.8) 98 8, 13 
100 100 
143.3] 113.9 34 
218.5} 134.8 34 
66.8] 135.0 4 
111.3] 125.9 | 34 |In-Pentane, vap...... 
217.5) 162.0 34 
Ste bl eLO2) bal to 4 a EkOpalle sem iieerets 

—15.3} 92 7, 12 
0 96.9 
15.0} 104 n-Propyl alcohol, vap. 
99.1] 137 
182.4} 168 
302.0} 211 / 

44 | 232 4 || bromide, vap..... 
0 | 297.3 9 ||Propylene.......... 
20 311.1 21 

100 364.6 21 
200 | 424.8] 21 Ay 
250 | 453.2 | 21 |/Propyl iodide, vap... 
285 | 470.8 | 23 |Sulfur dioxide....... 
429 545.4 23 
502 580.2 23 
594 623.0 23 
686 662.6 23 
827 721.0 23 
0 178 12 
20 187.6 36 
100 227.2 36 
200 | 268.2| 36]. 

—21.5) 156.3 2 |\Trimethylbutane. 
10.9} 170.7 2 || (2,2,3-), vap...... 
27.4) 178.1 22 
127.2) 219.1 22 F 
226.7| 255.9 | 22 |'Trimethylethylene, 
299 279.7 23 VADGs thos cromcrned 
490 337.4 23 
825 | 419.2 | 23 Water, vap......... 
15 113.9 36 
100 150.4 36 
200 192.0 36 
0 135 12 
26.9) 148.8 24 
126.9} 194.3 24 
10023) 163.35), 28 ||Xenoni ne. cers eco 
202.1} 78.1 28 
100.4) 67.5 28 
202.2) 84.8 28 
0 189 14 
19.1} 201.8 22 
127.7| 256.8 22 
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Temp. 
°C 
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400 


277 
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VISCOSITY OF GASES (Continued) 





REFERENCES 
1. Mean of several observers. 20. Jung, Schmick—1930. 
2. Obermayer—1875-1876. 21. Trautz, Binkele—1930. 
3. Meyer, Schumann—1881. 22. Trautz, Melster—1930. 
4. Steudel—1882. 23. Trautz, Zink—1930. 
5. Koch—1883. 24. Trautz, Kurz—1931. 
6. Schumann—1884. 25. Trautz, Sorg—1981. 
7. Breitenbach—1899-1901. 26. Trautz, Winterkorn—1931. 
8. Rappenecker—1910. 27. Trautz, Heberling—1931-1934 
9. Rankine—1910-1915. 28. Melaven, Mack—1932. 
10. Phillips—1912. 29. Stewart, Maass—1932. 
11. Zimmer—1912. 30. Sutherland, Maass—1982. 
12. Vogel—1914. 31. Bleakney—1932-1933. 
13. Pochettino—1916. 32. Brémond—1933. 
14. Jeans, assumed mean—1916. 33. Everhart, Hare, Mack—1933. 
15. Harle—1921. 34. Titani—1933. 
16. Rankine, Smith—1921. 35. Schugajew—1934. 
17. Smith—1922-1924. 36. Trautz, Freytag—1934. 
18. Suhrmann—1923. 37. Trautz, Husseini—1934. 
19. Gunther—1924. 38. Trautz, Ruf—1934. 
VISCOSITY OF SOLIDS 
emp. | Viscosity 

Substance Tene poles | Observer 
Glass; soda aacen..nre cs 575 11 X10! | Trouton and Andrews, 1904 
Toe: glacier acmenrore ce -. .- | 12 1013 | Deelev, 1908 
Mentholite 4. fiesiewe <= 14.9 2 X10!2 | Heydweiller, 1897 
Pitch Feta cterfeia eine 0 51 101° | Trouton and Andrews, 1904 

15 1.31010 | Trouton and Andrews, 1904 

Wax, shoe makers’... .. 8 4.7X108 | Trouton and Andrews, 1904 
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VISCOSITY OF ALCOHOL-WATER MIXTURES 


Bingham and Jackson, Bull. Bur. Stds. 14, 59 (1918-1919) 


Giving the viscosity in centipoises of mixtures of ethyl alcohol and water. 
For densities see table Ethyl Aleohol—Density of aqueous solutions at 20° C. 









































% by wt. 10 20 30 40 50 60 70 80 90 100 

% by vol. |12.36)24.09/35. 23/45. 83/55 93/65. 56/74. 80/83 .59)92.01); 100 

Temp. °C 
0 3.311/5.319|6.94 |7.14 16.58 |5.75 |4.762/3.690/2.732/1.773 
5 2.577/4 065/5.29 15.59 15.26 |4.63 |3.906/3.125)2.309)1 .623 
10 2.179/3.165/4.05 |4.39 [4.18 |3.77 |3.268/2.710)2.101)/1.466 
15 1.792|2.618/3.26 |3.53 |3.44 |3.14 |2.770/2.309}1.802/1.332 
20 1.538/2.183/2.71 |2.91 |2.87 |2.67 |2.370/2.008)1.610)1.200 
25 1.323/1.815/2.18 |2.35 |2.40 |2.24 |2.037/1.748/1.424/1.096 
30 1.160]1.553/1.87 |2.02 |2.02 |1.93 |1 767/1.531/1.279)1.003 
35 1.006]1.332]1 58 |/1.72 |1.72 |1.66 |1 529/1.355)/1.147) .914 
40 .907|1. 160}1. 368)1.482/1.499}1.447/1.344/1.203/1.035) .834 
45 .812/1.015)1. 189]1. 289/1.294])1.271/1.189]1.081) .939) .764 
50 .734| .907]}1.050)1.132)/1.155)1.127/1.062} .968) .848) .702 
55 .663] .814] .929] .998)1.020} .997| .943]) .867) .764) 644 
60 .609| .736] .834] .893] .913] .902| .856| .789) .704) 592 
65 .554) .666] .752] .802] .818} .806] .766) .711] .641) .551 
70 .514| .608] .683] .727] .740| .729| .695) .650) .589) 504 
75 .476| .559| .624] .663] .672| .663] .636] .600) .546) .471 
80 .430| .505) .567| .601) .612) .604 

VISCOSITY OF AQUEOUS SUCROSE SOLUTIONS 





Bingham and Jackson, Bull. Bur Stds. 14, 59 (1918-19) 
Giving the viscosity in centipoises for 20, 40 and 60% by weight sucrose 
solutions for each 5° C from 0 to 100° C. For densities see table Sucrose— 
Specific gravity of aqueous sugar solutions. 





Viscosity, ep Viscosity, ep 
40 % %o 40 % 60 % 
3° 14.77 2.219 11.67 
3. 11.56 . 808 1.982 9.83 
2. 9.794 5 1.778 8.34 
2), (hs ‘ . 685 1.608 Geno: 
ig 6.200 ‘ .635 1.462 6.20 
i te 5.187 ‘ . 690 1.334 5.40 
ie 4. ‘ . 550 1.221 4.73 
al 3. 1.123 4.15 
ind 3. : 1.037 3.72 
ul eet ‘ .960 3.34 




















1767 


VISCOSITY OF AQUEOUS GLYCEROL SOLUTIONS 
FOR CALIBRATION 
From the data of M. L. Sheely, Indust. and Eng. Chem., 24, 1060, (1932) 





Sp. er. 
25°/25°C 


1 
1 
1 
1 
ul 
1 
1 
1 
1 
at 
1 
ih 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 








(12450 
.12720 


% 
Glyc- 
erol 


OCONAM PWDHHO 
























Viscosity 
Sp. er. 
25°/25°C 
20° | 25° | 30° 
1.005/0.893/0.800] 1.12720 
1,029|0.912/0.817] 1.12995 
1.05510. 935/0. 836] 1.13265 
1.083|0.959}0.856} 1.13540 
1.112/0.984|0.877] 1.13815) 
1.143]1.010)0.900} 1.14090 
1.175]1.037|0.924]| 1.14365 
1.207|1.06410.948] 1.14640 
1.239]1.092/0.972] 1.14915 
1.274]1.121|0.997]|. 1.15185 
1.311}1.153/1.024| 1.15460 
1.350]1.186/1.052|| 1.15735 
1.390|1.221/1.082]| 1.16010 
1.431]1.256/1.112] 1.16285 
1.473]1.292]1.143] 1.16560 
1.517/1.331/1.174] 1.16835 
1.565]1.370/1.207] 1.17110 
1.614]1.411/1.244] 1.17385 
1.664|1,453/1.281]| 1.17660 
1.715]1.495]1.320] 1.17935 
1.769'1,542)1.360] 1.18210 
1.829]1.592/1.403] 1.18480 
1.892)1.644/1.447]| 1.18755 
1.957/1.699]1.494l| 1.19025 
2.025/1.754|1.541] 1.19295 
2.095,1.810/1.590) 1.19565 
2.167|1.870'1.641] 1.19840 
2,242/1.934|1.695] 1.20110 
2.3242 .008|1.752|| 1.20380 
2.410|2.082|1.812] 1.20655 
2.501/2.157|/1.876] 1.20925 
2.597|2.235/1.942] 1.21190 
2.700|2.318)2.012/ 1.21455 
2.8092. 407|/2.088] 1.21720 
2.921/2.502|2.167] 1.21990 
3.040/2.600|2.249] 1.22255 
3.169/2.706/2.335] 1.22520 
|3.300|/2.817/2.427] 1.22790 
3.440|2.932/2 523] 1.23055 
3.593/3.052/2.624|| 1.23320 
3.750/3.181/2.731] 1.23585 
3.917/3.319/2.845] 1.23350 
4.106/3. 4662. 966] 1.24115 
4.307|3.624|3.094 1.24380 
4.509|3 -787|3.231] 1.24645 
4.715]3.967|3.380] 1.24910 
4.952/4 165:3.540] 1.25165 
5.206/4.367/3.706) 1.25425 
5.465/4,571|3.873] 1.25635 
5. 7877/4. il. 
6. 4, Ds 























Viscosity 

% 

Glyc- } 

erol | 29° | o5° | 30° 
50 6.050) 5.041} 4.247 
51 6.396] 5.319} 4.467 
52 6.764! 5.597) 4.709 
53 7.158} 5.910; 4.957 
54 7.562] 6.230] 5.216 
55 7.997] 6.582] 5.494 
56 8.482) 6.963} 5.816 
57 9.018, 7.394) 6.148 
-58 9.586] 7.830) 6.495 
59 {10.25 | 8.312] 6.870 
60 {10.96 | 8.823] 7.312 
61 |11.71 | 9.428] 7.746 
62 |12.52 |10.11 | 8.260 
63 |13.43 |10.83 | 8.812 
64 |14.42 |11.57 | 9.386 
65 |15.54 /12.36 |10.02 
66 |16.73 {13.22 |10.68 
67 |17.96 |14.18 |11.45 
68 |19.40 |15.33 |12.33 
69 |21 07 |16.62 |13.27 
70 |22.94 |17.96 |14.32 
71 = |25.17 {19.53 115.56 
72 127.56 |21.29 116.38 
73 130.21 |23.28 |16.34 
74 133.04 |25.46 |19.93 
75 {36.46 |27.73 |21 68 
76 |40.19 |30.56 {23.60 
77 + |44.53 |33.58° |25.90 
78 |49.57 |37.18 28.68 
79 |55.47 |41.16 131.62 
80 |62.0 |45.86 |34.92 
81 |69.3 [51.02 |38 56 
82 |77.9 |56.90 |42.92 
83 |87.9 |64.2 |47.90 
84 |99.6 |72.2 |53.63 
85 {112.9 |81.5 |60.05 
86 {129.6 192 6 |68.1 
87 |150.4 1106.1 177.5 
88 |174.5 |122.6 |88 8 
89 |201.4 /141 8 |101.1 
90 234.6 |163.6 1115.3 
91 |278.4 |189.3 |134.4 
92 |328.4 |221.8 1156.5 
93 |387.7 |262.9 1182.3 
94 |457 7 {308.7 |212.0 
95 545 |366.0 |248.8 
96 661 [435.0 |296.7 
97 805 |522.9 |354.0 
98 974 |629 424.6 

775 511.0 





DIFFUSION 


GAsEs INTO AIR 



































Coefficient of 
Gas or vapor isi diffusion, Observer 
sq. cm/sec 
Alcohnolh ViapOl, isis): saicteee a 40.4 0.137, Winkelmann 
Garbon dioxide?....025. s+." - 0.0 0.139 Mean of various 
Garbonidisuliidess-eme ss «ae 19.9 0.102 Winkelmann 
(BOERS AV ADOT see sieneteper ts crs fone tens 19.9 0.089 Winkelmann 
Gy ATOREUE sree ces fia eas sre hete 0.0 0. 634 Obermayer 
Oxy Lene ss se es suas 0.0 0.178 Obermayer 
IWiaiheriny BD OLA emt. mistatseie +) «cis. « 8.0 0.239 Guglielmo 
Aqurous SoLuTions Into PuRE WATER 
Concentration in gram-molecules per liter. 
‘ Concen- | Temp. | Diffusion 
Substance ration oC sq. em/day Observer 
COULCRACIC + trum eee eh aas 0.2 13.5 Oo es Scheffer 
1.0 12 0.74 Arrhenius 
250 12 0.69 Arrhenius 
3.0 12 0.68 
4.0 12 0.66 Arrhenius 
ATMO eerersisie en ora oe 1.0 15.23 1.54 Abegg 
Barium chloride............ 0.2 8 0.66 Scheffer 
PSLOKOINE aja. b9-/ofael nel ereveee le 0.1 12 0.8 Euler 
Cadmium sulfate........... 2.0 19.04 0.246 Seitz 
Calcium chloride. . 2.0 10 0.68 Schuhmeister 
C@hioriniess.. 35.70% < (Weal 12 1722 uler 
Copper sulfate....... OL Wee 0.39 Thovert 
Mormicracids: <i cise - 2 ciel: 1.0 12 0.97 Abegg 
Glycerine... thre cusiers. Boise « 0.1 10.14 0.357 Heimbrodt 
0.2 10.1 3.55 Heimbrodt 
1.0 10.14 0.339 Heimbrodt 
Hydrochloric acid.......... 0.1 19.2 221 Thovert 
1.0 12 2.09 Arrhenius 
2.0 12 2.21 Arrhenius 
Wodine Vedae ein: dee ci eieneis« Onn 12 (0.5) Euler 
Magnesium sulfate......... 0 U 0.30 Scheffer 
(NGG: ACIC Stee ve meeac a nucas Ont 19.5 2.07 Thovert 
Potassium bromide......... 10 10 ill aig Schuhmeister 
ecarbonabesn a. cia se 320 10 0.60 Schuhmeister 
EHIOTIGCS My aitateks taco cee ene 0.1 17.5 1.38 Thovert 
ChlOriGernccacr ts ae bees 4.0 10 1.27 Schuhmeister 
hydrate nso. scse es ses 0.1 13.5 172 Thovert 
1.0 12 Lov2 Arrhenius 
3.0 12 1.89 Arrhenius 
Silver Mibrate eee. «fies slain e,- 0.1 12 0.985 Thovert 
Sodium acetate............ 0.2 12 0.67 Kawalki 
iGhloride teenies. nets 0.1 15 0.94 Thovert 
0.2 15 0.94 Thovert 
1.0 15 0.94 Thovert 
il (0) 14.3 0.964 Heimbrodt 
INYOrates sci. 2 cles ee sos ace 200) 12 eat Thovert 
TOCA Merck aege wus oiert se Bieler 1.0 10 0.80 Schuhmeister 
2.0 10 0.90 Schuhmeister 
SURAT ee oscar ita lite ote a ate es 1.0 12 0.254 Arrhenius 
Sulfiniejacid\je. ceric esr 1.0 12 1.12 Arrhenius 
2.0 12 1216 Arrhenius 
Ulreaityys meters. ce ccc ss cle teusts Om 14.8 0.97 Heimbrodt 
0.2 14.8 0.969 Heimbrodt 
Zine) ACCtALE eters hetero oe 2.0 18.05 0.210 Seitz 
2.0 0.04 0.120 Seitz 
SUliatomen se es oe re ane ers 120) 14.8 0.236 Seitz 
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OSMOTIC PRESSURE OF AQUEOUS SOLUTIONS 


For 4 MEMBRANE OF FERROCYANIDE or CoprER 


a 


Dissolved Substance. |G™S.substance Temp. 


in 1 em. sol. 





Clycerme sane 00199 
Guim) arabice eee 0.0099 
Gumbarabicas eee 164 








Observer. 
——___« 
Pfeffer 


Pfeffer 
Naccari 





0. 
Phenol (carbolic acid)| .00127 





Gm.-mol. sub- 
stance pe> gm. 








sol. 
Glucose% 2 3c eee .0001 
.0005 
.0010 
Saccharose (cane 
Sugar) sae ee .0001 
. 0005 
010 





Gm.-mol. sub- 
stance in 1 








ecm. sol. 

Potassium carbonate | . 00005 
ferrocyanide...... | .00005 
MIGrAteH ie} cc ka | . 00005 
Sodium citrate (acid) .00005 
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Morse, 1911 
Morse, 1911 
Morse, 1911 


Morse, 1911 
Morse, 1911 
Morse, 1911 


—_—_—— 


1.17 | Adie, 1891 
3.44 Adie, 1891 
1.56 Adie, 1891 
4.32 | Adie, 1891 
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Specific Inductive Capacity and Dielectric Strength ea 
Electromotive Force of Cells....................... 196 
Contact Potentials.........................0..005. i971 
Electrochemical Equivalents....................... 1972 
Ionization Potentials......................2020 ce eee 1975 
Resistivity of Metals, Electrolytes, and Dielectrics. . 1978 
Calibration: Tables: ) . 20.6 5 20 Fob ne is bs en a oe 2002 
MHErMOelOCEPICIEY 620 occ ie cine bob sues foes te ee uaee eyeloex 2014 
Magnetic Constants...... 0.0... ccc ccc cc ccc cece ees 2015 
ROMER Ys AGA Ake ceinlon s aye atea stan ceo Hot Dain ne 2031 
LIGHT 
Photometric Data... )...\ch). esic ee sic aye. ctececsevele ois oe o's 2095 
Spectroscopy, Emission Spectra.................... 2098 
Index of Refraction. ..... 0.0666. cs ccc ce cc cesses 2273 
Optical Constants of Metals....................... 2283 
Meflecting: Power... oo sis su tae ch ele cae scwe sue ee 2288 
Emissivity and Absorption......................... 2297 
Properties of Tungsten..................... eee eens 2300 
Pigments and Dyes, Selective Transmission or 
Reflection {snc keoc ee anes oe Ue em oop 2302 
Transmission of Colored Glasses and Other Sub- 
SERTACES ais tis eee eee Ne LR oars fakepe eee eee 2308 
Transmission of Wratten Filters................... 2322 
Phosphorescence and Fluorescence................. 2334 
Colorimetrys coe fa nico oes natal rasa eee tes 2348 


Optical: Rota thom. 5 5.006 Git ns oe 6 5 I el aheyone crsperel em 2353 
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CCEFFICIENT OF THERMAL EXPANSION 
LINEAR 
The coefficient given is the increase in length per unit length (measured at 0° C.) per 


degree Centigrade. 

















Substance Temp. °C. | Coefficient Observer 
«107-6 
Aluraintminss: sys cere saitete se sere —191 to +16)18.35 Henning, 1907 
20}25.5 Voigt, 1893 
40)}23.13 Fizeau, 1869 
600/31.50 Chatelier 
DOOD oe ceca seine con eioe ee bok 20-100)23.8 Hidnert, 1925 
20--300/25.7 My 
20-600/28.7 os 
commercial ya.aereumearti secant 20-100]24.0 ss 
20-300!26.7 LY 
20-600/28.7 e 
Aluminum-bronze................ 20/17.0 National Physical Labora- 
tory 
Aluminum-beryllium alloy 
OC Ai SYShestiura rations acne 20-100/21.4 Hidnert & Sweeney. 1927 
20-300 23.3 = ie 
20-500 25.4 2 “ 
Be To, SG st-raieseicie cistteetitets stated 20-100,17.9 = hed 
20-300/20.6 “ be! 
20-500)22.3 ¥ he} 
Aluminum-copper alloy 
i CML Varn CEs besscenaus ates aie. cianece 2 20-100}22 .4 
20-300/28 .3 
20-500)27.7 
Aluminum-silicon alloy 10% Si.... 20-100)21.1 
20-300|22.9 Hidnert, 1925 
Aluminum-zine alloy 12% Zn..... 20-100)24.9 
20-300)28.1 
CAA: apreess Bn dade: Ga REG ae 20-100|27.5 
20-200/29.6 
PANUIMONY: et Seis sees ha ren —180 to +13/10.23 runeisen, 1910 
20/12. Fizeau, 1869 
15-101/10.88 Gruneisen, 1910 
parallel /toraxis...a.cmieno ce vee 10-90/17 .30 Fizeau, 1869 
perpendicular to axis. 10-90} 8.28 packs 
BOLIC Ie yao a teietstorw:cr cise) oe 10-90) 3.86 se 
*Bakelite-dilecto........c.00. +00 20-60/22. Souder & Hidnert, 1919 
HEN CWAPO. C1, ee MEE. Sanco ne 25-50/33. o 3 
Beryllium 98729:9%., ii.astij.noc0- 4: 20-100}12.3 Hidnert, 1925 
20-300|14.0 w 
20-700)16.8 ce 
Binmuth*s, . > acetate nsec —180 to +15/12.98 
19-101)13 .45 
parallel to axis. . c.ecj.clse.ss- 0s 10-90)15.37 
perpendicular to axis........... 10-90/10.84 
Brass 
CAS Tr Menthe ae orehet Nace en ere sacs 0-100)18.75 Smeaton 
WIC Ure hie ects oe mere ea aa 0-100)19.30 ‘S 
(UG ie” VATS chen oe ere ABeo one 20|18.9 National Physical Labora. 
tory 











* See Scientific Paper of Bureau of Standards No. 352. 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 



































LINEAR 
Substance Temp. °C. Coefficient | Observer 
Paps | | X 107» 
Primer gilding 97Cu, 2.97Zn.... 25-100} 16.9 
.01Pb, .02Fe, cold rolled 25-300] 17.7 
CASE ocerseres merous acaba 25-100} 17.2 
commercial bronze 90.26Cu..... 25-100] 17.5 
9.7Zn, .01Pb, .03Fe 25-300) 18.1 
cold rolled 
CASE cuca ste seae eee oats 25-100! 17.4 
Low brass 80.02Cu............. 25-100} 18.0 
19.89Z%n, .05Pb, .03Fe 25-300] 19.1 
gold cnet 
RNAS A ai geit ye SOARS 25-100| 17.9 
rent ibrasss 12-0200 -- eas ere 25-100) 18.5 
27.95Zn, .01Pb, .02Fe 25-300) 19.8 Hidnert, 1921 
cold rolled Scientific Paper No. +10 
Gast i in5 0 eteiaahicie a Senne 25-100) 18.3 Bureau of Standards 
Commercial brass, 64. 81Cu 25-100) 19.0 
34.92Zn, .24Pb, .03Fe 25-300) 20.2 
ool rolled 
oeeabe ce eee aeeeeehe 25-100) 18.9 
Teaded bronze 88.3Cu.........- 25-100} 17.5 
10.Zn, 1.68Pb, .02Fe 25-300} 18.3 
cold rolled 
CASES? Sy. aan aeeWor sietemcarees 25-100) 17.6 
Free turning rod 62.33Cu....... 25-100) 19.1 
35.04Zn, 2.57Pb, .06Fe 25-300| 20.4 
cold rolled 
(Ren ocntne ORS ron Seon 25-100) 19.0 
Brickiw acne nian aoe eats seco Nl eee 9.5 National Physical Labora- 
tory 
Bronze 
SCu, TSn ose ceacieeeeceeee 16.6-100) 18.44 Daniell 
16.6-350| 21.16 
16.6-957| 17.37 ie 
93: 5Cux6-bouacten eae eee 16-100) 17.5 Bein, 1912 
90Cu, 10Sn...... 0-900) 22.0 Le Chatelier, 1889 
80Cu, 20Sn...... 0-800) 27.0 2 i 
70Cu; 308i ec: one tasceee 0-700) 29.5 a = 
phosphor 
O7A6Cueecona Otek: ees. eee 0-85} 16.8 Mean 
Cadmium) 2 tec. Sees secs setae —183 to +14] 44.6 Gruneisen, 1901 
20| 28.8 Matthiessen, 1866 
0-100) 31.59 ss 
19-90} 29.39 Fizeau 
315) 31.6 Vicentini & Omodie 
Calcite, parallel to axis........... 0-85) 25.14 Benoit, 1888 
perpendicular to axis........... 0-85) - 5.58 = 
Caoutchoue eae sen see macece call aearerere 65.7-68.6 |Various 
17-25] 77.0 Kohlrausch 
Carbon 
diamond ¥. 52-2 oe epee eee 40) 1.18 Fizeau, 1869 
40) 5.40 a 
40| 7.86 : 
20-70)109. _|Souder & Hidnert, 1919 
Cementiand concretes seer aes... = | sc eeren ss 10.-14 Fizeau 
Chromiuni Feces 20-100) 6.8 Hidnert, 1931 
Cobalt ig sscces eet eee eee 40) 12.36 Fizeau 
*Condesite (No. 100)............- 16-79) 44.0 Souder & Hidnert, 1919 
CN, 128) icsackscanoceereeen ce 18-56 20.0 id oa 
Gonstantan! 45. )cace sae e eee PON AS 23° || cp sos a en eee ee 
60Cu.40Ni se eee so-eeeeeece 20) 17.0 National Physical Labora- 
tory 





* See Scientific Paper Bureau of Standards No. 352. 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 
































LINEAR 
Substance Temp. °C. | Coefficient Observer 
«10-6 
\—191 to +16} 12.02 Henning, 1907 
0-38) 14.48 Guillaume, 1896 
H 0-500) 14.81 Holborn & Day, 1900 
—191 to +16) 14.09 Henning, 1907 
25-100) 16.8 Hidnert, 1921 
25-300) 17.8 et 
0-625) 16.07 Dittenberger, 1902 
Diamond, see Carbon 
alumin, ARGS, oc 2 20-100} 23.6 Hidnert, 1925 
20-300} 26.0 oy 
20-500) 27.3 oe 
Polderolledc ret coe ne cies. 20-100) 23.7 eS 
20-300} 26.4 a 
20-500} 27.3 s 
PONG settee ones s 25-35} 84.2 Kohlrausch 
oa parallel to axis.......... 0-85) 1.35 Benoit 
perpendicular OEY. Wire 0 decoagar 0585/0500, | cso tsesan eee eee 
Hinor'sparsiCalis eee... 5. 0-100} 19.5 Pfaff 
HOTTAIGH sis cvee << eR nes ceo 20-60 a8 Souder & Hidnert, 1919 
0-100; 18.36 Pfaff 
0-100} 8.33 Fizeau 
|lsehevteene eee 8.5 Schott 
gett es eto 9.7 < 
0-100) 8.91 Lavoisier & Laplace 
| 0-100! 8.97 3 xf 
50-60; 7.88 Pulfrich 
0-i00) 8.1 Schott 
0-100} 5.8 e 
}—191 to +16) 4.24 Henning, 1907 
—183 to +16) 13.2 Gruneisen, 1910 
16-100) 14.3 Me 
Gold-copperree nee ete 0-100} 15.52 Matthiessen 
2Au, 1Cu 
Gold-platinum'...)...3.0.5 ce - 0-100) 15.23 a 
2Au, 1Pt. 
Granites. cht. ee eee = sel oe eee 8.3: hres” HBeame deme 28 nce kanes 
Grr Mets a Me cos cr at ee ees 18.3 National Physical Labora- 
tory 
Gubiarperchawe teen. een Se 198.3 Russner, 1882 
Hardpedopertes.m Sees, a... 20-60} 80. Souder & Hidnert, 1919 
CREP GSR RE ees, See, —=J0rtoi 0). 1 Ose ill sete eos. e eee 
—10 to 0} 50.7 Vincent, 1902 
Tndiam.¢. St Os teh | 40| 41.7 Fizeau, 1869 
—188 to 16] 83.7 Dewar, 1902 
—183 to +19) 5.71 Gruneisen, 1910 
—190 to+17| 9.07 Henning, 1907 
40| 12.10 Fizeau, 1869 
40} 10.61 Ke 
—190 to +16} 8.50 Henning, 1907 
~|—18 to tae 11.40 Andrews 
stee 1322 Fizeau, 1869 
steel annealed - IPPs. oe 40 10.95 
steel, TED OC en ee ee, 0:8 |Le Chatelier, 1899 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 
LINEAR 





Substance 








arble 
* Rutland blue en 
heated in air. 


coole 





commerciales ao scsrasesrs.cs:scntt 


Nickel steel 


Phosphoruss.weeenee eee eee 





Temp. °C. 


Coefficient 


Observer 





300-400) 15 


400-500 
500-660 
600-700 
above 900 
—183 to +14 
18-100 

0-100 


—188 to +15 
18-100 
20-100 
20-200 
20-500 
20-100 
20-100 

0-13 


12-39 
15-100 


25-100 
100-200 
200-300 
300-200 
200-100 

100-25 


25-0 

0 to —60 
20-65 

65-20 

—183 to —39 
—78 to —38 
25-100 
25-500 
25-100 
25-300 
25-600 

—191 to +16 
40 

16-250 
375-1000 
25-100 








Bi Se SS IS eee 
Cogs CII) 


rer 
“109 
NS 
moo 


124. 








Gruneisen, 1910 

Smeaton 

Gruneisen, 1910 

Hidnert «& Sweeney, 1928 


“ “ 


C. D. H., 1917 
Guillaume, 1902 


Stadhagen, 1901 
Frohlich 


Souder & Hidnert, 1919 


Dewar, 1902 
Grunmach, 1901 
Hidnert & Gero, 1924 


Souder & Hidnert 


“c ““ 


Henning, 1907 

Fizeau 

Holborn & Day, 1901 
Holborn & Day, 1901 
Souder & Hidnert, 1921 


Nat. Phys. Lab. 


Fizeau 
a 


Matthiessen 
Rodwell 


“ 


Ladue, 1891 





“For full details and data on other samples see Scientific Paper 352 Bureau of Standards, 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 




















LINEAR 
Substance Temp. °C. | Coefficient Observer 
petors 
Phosphor bronze, see Bronze 
Pla bine wes, she eae oe alee wee aia 40} 8.99 Fizeau 
Platinum, indiumec.2 2524 ...0....4; 40} 8.84 6 
10 Pt. 1Iir 
Platinumisilvers.<;.,.4chict-1- <--> 0-100} 15.23 Matthiessen 
83Pt, 67Ag 
Ror cel sulin 5. cporctctas tee: a io:sveccyepeaien aioe es 20-790} 4.13 Braun 
ODL Stace rs ooyswistaios cies 0-100} 3.1 Holborn & Gruneisen 
Bay eumste. dyna sci cctawsce 0} 2.5 Tutton, 1902 
1000-1400) 5.53 Deville & Troost 
Clay .50, flint .15 
DOEVweOO eyacts. cent erevarose 8 20-200} 1.6 Souder & Hidnert, 1919 
400-540} 3.6 ur ip ee ss 
clay S0;feldspar’ ..))8s 0 «re «te 20-200] 2.9 a a 
.85, whiting .015 200-400} 4.0 i et 
Clay;.70, feldspar=encnacccs.s: ve 20-200} 3.3 y 
.19, flint .095, whiting 1.5 200-400 
40 “ “ 
Clays o0nteldspariwc.ssesceeec » 20-200} 4.7 w e 
.16, flint .34 200-400} 4.6 ee se 
Quantzi(crystal)/sc.,sehinsies: >. ode —190 to +16) 5.21 Scheel 
parallel tovaxiss ... cic csecvesc ce te 0-80| 7.97 Benoit, 1888 
perpendicular to axis............ 0-80] 13.37 s 
RUECG: Pat er cent: Sey —191 to +16 256 Henning, 1907 
0-30 42 Chappius, 1903 
0-100 .50 Scheel, 1907 
0-800 546 Randall, 1910 
0-1200 .585 a 
Hi Ocitarn yy er. cine ceisler sts orale 40} 3.5 Fizeau 
Rockisalt Gaye: scsimecreeaer. Noes 40| 40.40 ee 
IOLOUNIL .anieacedoo ob6 bos eUb aS 2-17} 86.2 Elsa Deuss, 1911 
Riithenium s4. san-.seilac cle ose ilies 40) 9.63 Fizeau 
Sandstone ss... cmon secre sis aly Ss 20 ig (eel eee een SECRET 0:0 
Selenium co teccmer acc eae —180 to 0| 37.2 Dorsey, 190 
40| 36.80 Fizeau 
Silicon eareeet ce nosed ase 40| 7.63 a 
Sil vere sere eto vic once ee ciate —191 to+16) 17.04 Henning, 1907 
20} 18.8 Voigt, 1893 
Slated, .cfacstosen ae miattetele ais ak ors 20 eG tO eee Mec dey teaveveretersiataystets = (ater 
Solder, see Lead-tin 
Speculum metal.................- 20] 19.3 Smeaton 
68Cu, 32Sn 
Soci tne er te nts ho ets en lays —188 to +17] 62.2 Dewar, 1902 
Stainless steel 
ARASH! s2stojetelaiero See Te pais ieiets 20-100) 9.6 Souder & Hidnert, 1921 
20-200) 9.8 cs ee 
20-600} 11.2 ks rs 
armenled Meth, Ave Mae sce 20-100| 10.3 e 
20-200| 10.7 ca & 
20-600] 12.1 : nil 
Steliiteasoltee rns ac irietmecorins 20-100] 14.1 Souder & Hidnert, 1921 
80Co, 20Cr 20-300] 15.2 us 2 
20-600} 16.1 ~ ss 
hard, 5800, 740Cr a5. sie clove o's)! 20-100} 13.4 ef ge 
3W, 2G 20-300) 15.0 ss Ing 
20-600! 16.5 cs “ 
ONG OL? BA CHY COIs 5 oaeosenee - 20-100} 11.0 s a 
10W 20-300] 12.4 an ss 
Sulphur; crystal... ceca: 40] 64.13 Fizeau, 1869 
Tantalum, annealed............. 20-100) 0.7 Hidnert, 1927 
Tellurramceee eee arene ‘ 40| 16.75 Fizeau, 1869 





om 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 


LINEAR 


eer 


Substance 


“ 


Tourmaline 
parallel to axis..... i 
perpendicular to axis 

Tungsten 99.978%............... 





Corinda he Wee seek. coc 
Fire clay brick... 
Flint (SiOee eens aoe noc 
Limestone, Oolitic, (Ind.)......... 
Magnesium oxide................ 
Rubber, ‘‘Red Antimony”’ tubing... 


—_——-- ee 














Temp. °C. 


40 


0-100 
— 183 to +16 


18-100 
0-100 
0-100 
0-100 


0-100 
0-100 
—100-0 
0-100 
0-300 
0-500 
1000-2600 
17-254 
0-18 


0-100 
2-34 
2-34 
2-34 
2-34 
2-34 
2-34 
2-34 
2-34 


2-34 

2-34 

2-34 

2-34 

2-34 

2-34 

2-34 

2-34 
—186 to 0 
10-100 
25-900 
25-100 
16.7-25.3 
25-100 


100-900° C. 
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Observer 
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Fizeau, 1869 
Rentschler, Marden, 1925 
Gruneisen, 1910 


Pisa 


“ 


“ 


Hidnert & Sweeney, 1925 


“ “ 


Worthen, 1916 
Daniell 
Mayer 


Glatzel 
Villani 


Dorsey, 1908 
Thiesen, 1895 
Boeck, 1912 
Wilkes 
Kohlrausch 
Boeck, 1912 


Pfaff 


Houldsworth & Cobb, 1924 
Souder & Hidnert, 1919 


Napier & Prettyman, 1932 





Standards. 


More complete data, 


THERMAL EXPANSION OF GLASSES 


The following table gives the mean coefficient of linear expansion for 
various types of glass as determined by Peters and Cragoe of the Bureau of 


1920 


Glass sample 


Barium flint 
Plate sAmericanueeenet bu tee fale 
German 
Mreneh Grsny.a ween oe cused Nees 
Light crown 
Borosilicate crown............... 
Barium crown 
Medium, finteeien nc. os ohh ae 
Light flint... ri evicven a. eae Re 
Commercial glass. Wace regalo, anh ome 
McBeth-Evans flask 
Pyrex.. 
Schott-Genossen flask. 
Soda tubing 
Lead tubing.......... 
Fluorite tubing 
Fusing i in glass, German......... 
Fusing in glass, Corning 
Chemical glassware*............. 
Glasbalkes st R a. s cia, bareteee a] 
UcGhesll al (oy nancies + 6 eee Pee Sa 








including the 


Temp. 
interval 


22-494 
20-508 
21-496 
21-513 
24-422 
22-498 
23-499 
23-402 
22-451 
23-445 
22-449 
21-471 
19-414 
21-372 
21-338 
22-364 


22-376 


20-300 
20-300 
20-300 
20-300 


Coeffi- 
cient 


x10-4 
0.088 
. 108 
.099 
094 
. 104 
.090 
.090 
.097 
. 088 


(033 
-008 











Temp. | Coefh- 
interval | cient 
x10-4 
519-550 | 0.331 
540-560 .401 
564-589 A477 
597-613 424 
494-507 . 548 
539-562 . 393 
589-610 .649 
452-478 .396 
494-512 347 
510-534 . 309 
567-586 .454 
552-571 151 
540-562 404 
506-525 . 234 
464-483 . 236 
510-551 . 284 
456-481 283 


460-485 | .258 


composition of the samples named 
above, will be found in Scientific Paper No. 393, Bureau of Standards. 
* Wichers, Finn, Clabaugh, Jour. Res. N.B.S, 26, 539, 1941. 


EQUATION FOR THE LINEAR EXPANSION OF SOLIDS 


If lo is the length at 0° C the length at t° C is 1:=lo (1+at+t?). 
The table gives the values of these coefficients. 





Temp. 
Substance limits a 
Aluminum Seeias.o cee. 10-90 2221 X 1074 
Brass . 10-90 .1781 
Copper eee 10-90 . 1596 
Ol yes eens erat senso 10-90 . 1410 
Iron, pure 0-38 .1145 
CAGAA ier setic ncnnee 10-90 . 2829 
Nickell noosa 0-38 71255 
iatinund seer on 0-1000| .0868 
Silveriecc ose. 5-5. (10-90 . 1862 
IDA poeconesssonecoe| IRD) . 2094 
ZAR ve ees sieie,o ess |LO=90 . 2969 
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B Observer 
.114X107 | Fizeau 
.098 Fizeau 
. 102 Fizeau 
. 042 Fizeau 
071 Guillaume 
120 Fizeau 
057 Guillaume 
013 Holborn and 
Valentine 
074 Fizeau 
else) Fizeau 
— .0635 Fizeau 





CUBICAL EXPANSION OF SOLIDS 


The coefficient of cubical expansion for a solid is approximately three 
times the linear coefficient. / ; P ; . 
The experimental values for various solids are given in the following 











table. The coefficient is the increase in volume per unit volume per degree 
Centigrade. 

Substance Temp. ° C Coefficient Observer 
Antimony....... 0-100 (0.3167 <10~*|Matthiessen 
Asphaltiise S86. panes stetminte: ey fe enn ROE Fetes eo.n. 0 
Beryl t.seerracreecs: 0-100 (0.3167 Pfaff 
Bismuthes a0 tale eee 0.4000 Kopp 
Dramoncieewee se 40 0.0354 Fizeau 
[deel gg ese oe 40 0.0168 Fizeau 
Fiber, vuleanized.}.......... O827 SO ocean 
Fluor spar.......| 14-47 0.6235 Kopp 
Galenaeeeate sae 0-100 (0.558 Pfaff 
Glass, white tube. 0-100 (0.2648 Regnault 

green tube..... 0-100 /|0.2299 Regnault 
Cha toe eae 0-100 (0.2533 Reichsanstalt 
Ice..............|/—20 to —1/1.1250 Brunner 
Iceland spar..... 50-60 {0.1447 Pulfrich 
TODOS ee oree 0-100 0.3550 Dulong and Petit 
Marbles. soar of it bee aaecnr Q;3=Or6° | || os Ree 
Parattiineee 20 5.88 Russner 
lagi ae ie O=100 OL 265). \iniectc, sane 
Porcelain’. 2.44. 0-100 /0.1080 Deville and Troost 
QOwartzaeeesee sei 50-60 0.3530 Pulfrich 
Rock eater. cae 50-60 1.2120 Pulfrich 
Sil viereneiotcncpar 0-100 (0.5831 Matthiessen 
SIGtG: s+ > aie ine satotapane cas O0T5= 0.35 elec > cee eee 
Sulfur essesewesne 13.2--50.3 |2.23 Kopp 
DR aa, Mee ina eps out pen taes bead aaron ae GtHB8ik oe [Noe oo hehe eee 
TTR 3. aie ee 0-100 |0.6889 Matthiessen 
YANN 5, 15 Oe rare 0-100 |0.8928 Matthiessen 
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CUBICAL EXPANSION OF LIQUIDS 


(From Smithsonian Tables) 


The table gives the values of the coefficients a, 8 and y in the equation 
Vi = Vo(1 + at + Bt? + yt3) and also the true coefficient at 20°C. 


Temp. Hae 
Liqui Range | a X 103| B X 108 Goel. 


iquid 


°C 


y X 108 





ACGIERCIO Sate cee ntae nash: 








16-107} 1.0630 | 0.12636] 1.0876 |1.071 











IN CeLODGA eG enter orc 0-54 | 1.3240 | 3.8090 | —0.87983}1.487 
Alcohol: 
Amyl: Seetet coin Sytem «+ - —15-80 | 0.9001 | 0.6573 1.18458}0.902 
Ethyl, 30% by vol. st 18-39 | 0.2928 | 10.790 j—11.87 |......- 
50% 0-39 | 0.7450 | 1.85 0. 730).| . ae 
“ 99.3% MY 27-46 1.012 2.20 
“500 atmos. press........... 0-40 |, 0.866, }..-...... 
SP SO00T Seba CGRis. ches 0540) P OC8245 |e wae nce 

Methy Ibias... ahaet a> deters 0-61 | 1.1342 | 1.3635 
Bensenes7.OP: 1.5 foes doen = «ek 11-81 | 1.17626) 1.27776 
Brominets s-ctiseisaaee Gee ees 0-59 1.06218} 1.87714 
Calcium chloride: 

a B% solution ST Cera ee oe 18-25 | 0.07878} 4.2742 
ep lle FOE Ser: eee RTE Re 17-24 | 0.42383) 0.8571 
Carbon disulphide 4!) on-eh: +--+) —34-60 1.13980} 1.37065 
a atmos. pressure.......-.----- 0-50 OnO20F [ oo.8s2 
Rares Oe 0550 |b. OFb8Ey Meo. - <2] Setemeeels eet 
Carbon tetrachloride........::...-.- 0-76 1.18384} 0.89881} 1.35135 |1.236 
GChloroforms: 252 ats th 44k ene th 0-63 | 1.10715) 4.66473] —1.74328/1.273 
then nine Bt aeeaate Sasi ke —15-38 1.51324) 2.35918 4.00512}1.656 
Glycerines Wik on bias bo: Chey cites | te Se ee as 0.4853 04805) lee 5.0 ok 0.505 
Hydrochloric acid: 

83.294 BOLUGIOL, A.c-8 23 gehen -f-s 0533) |) 0.4460: 1002215. foc ae es 0.455 
Mercury Beeb. sccbuae a> CEs idee 0-100) 0.18182) 0.0078 |.......... 0.18186 
Olive’cl "Bros. crake teehee: bt... Bea- 0.6821 | 1.1405 | —0.539 |0.721 
Pentane, SE osha 4 RE: 0-33 | 1.4646 | 3.09319} 1.6084 |1.608 
Potassium chloride: 

DAN SO; ROLUGOD othe gee Khe + oor 16-25 | 0.2695 | 2.080 |.......... 0.353 
Phenolntet ten ito ds: eels 36-157| 0.8340 | 0.10732} 0.4446 |1.090 
Petroleum: 

Densityse: 8461p cc sae eRe sce clae 24-120} 0.8994 | 1.396 |.......... 0.955 
Sodium chloride: 

20 686 cSOlUtION. ton ew - foeisa: «ter 0-29 0.3640 TS 0 ie cores eee 0.414 
Sodium sulphate: 

QAOe BOL UO es as Rods Ae ae a-Si 11-40) || (023599) |/5 1525892 ne eee 0.410 
Sulphuric acid: 

10.99% solution.60).< apa. .--1 0530,)|) s082839" | 822080 eillere- obras 0.387 

TU Aarpeae, RE EME He Bne 0 oe Be 0-30 | 0.5758 |—0.432 |.......... 558 
TURDEHUMG Sot secede SERRE, - <1 te —9-106|} 0.9003 | 1.9595 —0.44998|0.973 
(Wabeders nee are igs tebe ERE $s tap 0-33 |—0.06427| 8.5053 —6.7900 |0.207 








eee ee EE 
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COEFFICIENTS OF EXPANSION OF GASES AT 


CONSTANT PRESSURE 


Change in volume per unit volume per degree Centigrade. 


(From Smithsonian Tables.) 


—————— Eee 














Pressure 
Temp. | - Coeffi- 
Gas 5 in cm. of 5 Observer. 
C. mercury cient. 

Acetylene; :....5...34 0 76% .003772 | Leduc, 1912 
Acetylenes®. ie oi.. sah 0-100 76. 3739 | Leduc, 1912 
ALE Th SOs he che. aes 0-100 76. 3670 | Regnault, 1842 
ATT Seon ats peek eee 0-100 | 100.1 36728] Chappuis, 1903 
AMIMONIG 005 Aen het ant 76. 3860 | Leduc, 1912 
AMOMIA vanes ies. 0-100 76. 3800 | Leduc, 1912 
Carbon dioxide........ 76. 3751 | Leduc, 1912 
Carbon dioxide........ 0-100 76. 3723 | Leduc, 1912 
Carbon dioxide........ 0-20 51.8 37128] Chappuis, 1903 
Carbon dioxide........ 0-40 51.8 37100] Chappuis, 1903 
Carbon dioxide........ 0-100 51.8 37073} Chappuis, 1903 
Carbon dioxide........ 0-20 99.8 37602} Chappuis, 1903 
Carbon dioxide........ 0-100 99.8 37410} Chappuis, 1903 
Carbon dioxide........ 0-20 1747 37972) Chappuis, 1903 
Carbon dioxide........ 0-100 | 137.7 37703] Chappuis, 1903 
Carbon dioxide........ 0-7.5 |2621. 1097 | Baly-Ramsay, 1894 
Carbon dioxide........ 64-100 |2621. 6574 | Baly-Ramsay, 1894 
Carbon monoxide...... 0-100 76. 3669 | Regnault, 1842 
Chilorne.ins:. 1) see 76. 3900 | Leduc, 1912 
ChlOIane Tne etre ee 0-100 76. 3830 | Ledue, 1912 
CYANOGEN 53:27.) he et a 76. 396 Ledue, 1912 
Cvyanorents 22 iri we 0-100 76. 387 Ledue, 1912 
Hydrochloric acid...... 76. 3770 | Leduc, 1912 
Hydrochloric acid...... 0-100 76. 3734 | Leduc, 1912 
le Kiqeh Xoyey- ees ge ep ee 0-100 | 100.0 36600} Chappuis, 1903 
ELV Gr OS Gr sc cnt) Meee ae 0-100 | 200. atm 332 Amagat, 1890 
Eivdrogent) 2 e048 0-100 | 400. atm 295 Amagat, 1890 
EV drogen o. 8 ei. ae 0-100 | 600. atm 261 Amagat, 1890 
Hydrogen 0-100 | 800. atm 242 Amagat, 1890 
Nitrogen 76. 3673 | Leduc, 1912 
Nitrogen 0-100 76. 3671 | Leduc, 1912 
Nitrous oxide 0-100 76. 3719 | Regnault, 1842 

VEN os 5 crete eh 0-100 | 100. atm 486 magat 
OXVPEN os oc 0-100 | 200. atm 534 Amagat 
Oxygen..... 0-100 | 400. atm 459 Amagat 
Oxygen 0-100 | 600. atm 357 Amagat 
Oxyoonmemee 1) | feae. 0-100 | 800. atm 288 | Amagat 
Oxygen wee. 1. nee 0-100 |1000. atm 241 Amagat 
Sulphur dioxide........ 0-100 76. 3903 | Regnault, 1842 
Sulphurjcdioxide.. + ..4i) ca... 98. 3980 | Regnault, 1842 
Watersvanore gs) le 0-119 76. 4187 | Hirn, 1862 
Water vaporsssy coo... 0-141 76. 4189 | Hirn, 1862 
Water vapors: oe 0-162 76. 4071 | Hirn, 1862 
Water vapor........... 0-200 76. 3938 | Hirn, 1862 
Waterlvaporsopeeee... 0-247 76. 3799 | Hirn, 1862 











——— ee 
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COEFFICIENT OF EXPANSION OF GASES AT 
CONSTANT VOLUME 


Change in pressure per unit pressure per degree Centigrade. 


(From Smithsonian Tables.) 





























Temp. | Pressure Coeffi- 

Gas. Cy “Vem. of Hg. cient. Observer. 
Acetylene.........-- 0 76. .003741 Leduc, 1912 
Neetylenes. «ae es ce 0-100 ve oy 3726 Leduc, 1912 
TOT eh os cote CEIO ar ees a3} 37666 |Meleander, 1890-92 
Ape. Lee. rea. 3: 37127 |Meleander, 1890-92 
AD ae, 2 occas ness 10.0 36630 |Meleander, 1890-92 
ya ees SS a (eee eee 25.4 36580 |Meleander, 1890-92 
Aan Geis 23, Sle eueyas oe — 75.2 36660 Meleander, 1890-92 
UNS ES Ag fC ROE Oe 6 0-100 100.1. 36744 |Chappuis, 1903 
Nias Vets Oe Chon vs 76.0 36650 |Regnault, 1842 
(ArEIe Diabre. 5. feats ase 200.0 36903 |Regnault, 1842 
1 Sits Aas COPED OS ote 2000. 38866 |Regnault, 1842 
ATED Nees, «: toistens tied 10000 4100 Regnault, 1842 
JA Ona « fayeee eke = 76. 3800 Leduc, 1912 
IAIN ONIB: <-toeiess ss) es = 0-100 (Ade 3770 Ledue, 1912 
ING Gos PSEos SHS Oc ONO ps in ey 4 3668 Keunen-Randall, 

1896 
Carbon dioxide. 0-20 51.8 36985 |Chappius, 1903 
Carbon dioxide ..... 0-40 51.8 36972 |Chappuis, 1903 
Carbon dioxide .....| 0-100 Bh ee) 36981 |Chappuis, 1903 
Carbon dioxide..... 0-20 99.8 87335 |Chappuis, 1903 
Carbon dioxide...... 0-100 99.8 37262 |Chappuis, 1903 
Carbon dioxide...... 0-100 100.0 37248 |Chappuis, 1892 
Carbon dioxide ..... 76 3724 Leduc, 1912 
Carbon dioxide ..... 0-100 76 3714 Leduc, 1912 
Carbon monoxide...-.| ..... 76. 36667 |Regnault, 1842 
Cyanogen. . ...... 76. 3870 Leduc, 1912 
Gyanogens Peres. 0-100 76. 3830 Leduc, 1912 
Withane ss. ass: =. 76 3780 Leduc, 1912 
Behance. saee 0-100 76. 3750 Ledue, 1912 
Helium. tyes =: se cee 56.7 3665 Bennen- Rape 
Hydrochloric acid. ..| ..... 76. 3740 Leduc, 1912 
Hydrochloric acid ...} 0-100 76 3721 Leduc, 1912 
Hydrogen: .\ so -. ac 76. 3663 Ledue, 1912 
Hydrogen}. s6)- 2 0-100 76. 3664 Leduc, 1912 
Hydrogen® (cs. eo. vas 16-132 0077 3328 Baly-Ramsay, 1894 
Hydrogen.......... .|15-132 .025 3623 Baly-Ramsay, 1894 
Hydrogen.........-- 12-105 47 3656 Baly-Ramsay, 1894 
Hydrogen......- ...| 0-100 100.0 36626 |Chappuis, 1903 
Methane. . 5, «« ~- 12: 0 76. 3680 Leduc, 1912 
Methaness tame... Gee 0-100 76. 3678 Ledue, 1912 
Nitrogen: . fui «tans 0 76. 3672 Ledue, 1912 
INitrOgenn se «alain. |: ase 0-100 76. 3672 Ledue, 1912 
INitrogencn - lose. au 13-132 .06 3021 Baly-Ramsay, 1894 
Nitrogen: .. cca... : 9-133 ti) 3290 Baly-Ramsay, 1894 
INabrogener: shsusole seat 0-20 100.2 36754 |Chappuis, 1903 
INifrogenc: .!cgss. = -\4es 0-100 100.2 36744 |Chappuis, 1903 
Oxygenven: to2a.+ soul O 76. 3673 Ledue, 1912 
Oxygen == qn es .| 0-100 76. 3672 Leduc, 1912 
Oxygent-smene- peaehlit32 007 4161 Baly-Ramsay, 1894 
Oxyeeneen. ise = See 9-132 22D 3984 Baly-Ramsay, 1894 
Oxygeners. seses sae itial32 pispl 3831 Baly-Ramsay, 1894 
Oxyrennys. Gaysae. Sate tdbenis 1.9 36683 |Meleander, 1891 
Oxyrensa. dasa = tebe aie 18.5 36690 |Meleander, 1891 
Nitrous oxide ......-| ..--. 76. 3676 Regnault, 1842 
Sulphur dioxide, SO2.| ..... 76. 3845 Regnault, 1842 
jcc nnn nnn EE 


REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS 


Factors and their logarithms for reducing a gas volume to normal 
conditions, 0° C., 760 mm pressure. 

The volume of dry gas measured at any temperature 10-35° CG. inclusive and pressure 
690-784 mm of Hg may be reduced to the volume at 0° C. (273.18° K.) and 760 mm of Hg 
pressure by multiplying by the factor found in the table. 

In case the volume of gas is measured in the presence of water vapor the pressure of the 
aqueous vapor must be subtracted from the value of the total or barometric pressure before 
entering the table. In the case of atmospheric air the vapor pressure may be found by 
determining the dew point or temperature of saturation. The pressure of water vapor may 
then be read from the small table below. If gas velumes are measured over water, the vapor 
pressure will be that of saturated aqueous vapor at the temperature used. A table giving 
the pressure of saturated aqueous vapor over water is given below. 


Pressure of Saturated Water Vapor 























5c. mm oC mm coy | mm 

9 8.6 18 15.5 27 26.7 
10 9.2 19 16.5 28 28.3 
11 9.8 20 17/85) 29 30.0 
12 10.5 21 ied 30 31.8 
13 11.2 22 19.8 31 33.7 
14 12.0 23 21.1 32 35.7 
15 12.8 24 22.4 33 37.7 
16 13.6 25 23.8 34 | 39.9 
17 14.5 26 25.2 35 | 42.2 


Factors and Logarithms 
SS 


TC 690 692 694 696 697 698 
‘|Value Log |Value Log /Value Log |Value Log |Value Log |Value Log 





10 | .8758 .9424).8783 .9437|.8809 .9449].8834 .9462/.8847 .9468].8860 9474 
11 |.8727 .9409|.8752 .9421).8778 .9434].8803 .9446/.8816 .9453].8828 .9459 
12 |.8696 .9393).8722 .9406|.8747 .9419|.8772 .9431|.8785 .9437].8797 .9443 
13 |.8666 .9378).8691 .9391|.8716 .9403|.8741 .9416].8754 .9422/.8767 .9428 
14 |.8636 .9363].8661 .9376].8686 .9388].8711 .9401|.8723 .9407|.8736 .9413 
15 |.8606 .9348/.8631 .9361/.8656 .9373].8681 .9386].8693 .9392].8706 .9398 
-8576 .9333].8601 .9345/.8626 .9358/.8651 .9370].8663 .9377].8675 9383 
17 |.8546 .9318).8571 .9330).8596 .9343].8621 .9355|.8633 .9362|.8646 .9368 
18 |.8517 .9303].8542 .9315].8566 .9328].8591 .9341].8603 .9347|.8616 .9353 
19 |.8488 .9288/,8512 .9301}.8537 .9313].8562 .9326/.8574 .9332].8586 .9338 


20 |.8459 .9273].8483 .9236].8508 .9298].8532 .9311].8545 .9317].8557 .9323 
21 |.8430 .9258}.8455 .9271].8479 .9283].8503 .9296].8516 .9302|.8528 .9308 
22 |.8402 .9244].8426 .9256).8450 .9269].8475 .9281/.8487 .9287|.8499 9294 
23 |.8373 .9229).8397 .9241].8422 .9254].8446 .9266].8458 .9273].8470 .9279 
24 |.8345 .9214).8369 .9227|.8393 .9239).8417 .9252).8430 .9258/.8442 9264 
25 | 8317 .9200).8341 .9212).8365 .9225].8389 .9237].8401 .9243].8413 9250 
26 |.8289 .9185].8313 .9198].8337 .9210].8361 .9223].8373 .9229].8385 .9235 
27 |.8261 .9171/.8285 .9183}.8309 .9196].8333 .9208].8345 .9214/.8357 .9221 
28 |.8234 .9156).8258 .9169/.8282 .9181|.8306 .9194/.8318 .9200].8329 9206 
29 |.8207 .9142).8230 .9154].8254 .9167].8278 .9179].8290 .9186|.8302 9192 


30 |.8180 .9127|.8203 .9140).8227 .9152].8251 .9165].8263 .9171|.8274 .9177 
31 |.8153  .9113].8176 .9126).8200 .9138].8224 .9151).8235 .9157/.8247 .9163 
32 ;.8126 .9099}.8149 .9111).8173 .9124).8197 .9136].8208 .9143].8220 .9149 
33 }.8099 .9085}.8123 .9097|.8146 .9110).8170 .9122].8182 .9128].8193 .9135 
34 | 8073 .9070].8096 .9083/.8120 .9095).8143 .9108}.8155 .9114].8167 .9120 
35 |.8047 .9056/.8070 .9069).8093 .9081|.8117 .9094/.8128 .9100/.8140 .9106 


me 
i->) 























REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 









































TC 699 700 701 702 703 704 
*\Value Log |Value Log |Value Log |Value Log |Value Log |Value Log 
10 |.8872 .9480].8885 .9487].8898 .9493].8910 .9499).8923 .9505}.8936 .9511 
11 |.8841 .9465|.8854 .9471].8866 .9477|.8879 .9484|/.8892 .9490/.8904 .9496 
12 |.8810 .9450/.8823 .9456].8835 .9462).8848 .9468).8860 .9474| 8873 9481 
13 |.8779 .9434].8792 .9441].8804 .9447].8817 .9453].8829 .9459].8842 9465 
14 |.8748 .9419].8761 .9426].8774 .9432].8786 .9488].8799 .9444|.8811 .9450 
15 |.8718 .9404|.8731 .9410].8743 .9417|.8756 .9423).8768 .9429|.8780 .9435 
16 |.8688 .9389].8700 .9395).8713 .9402|.8725 .9408].8738 .9414|.8750 .9420 
17 |.8658 .9374|.8670 .9380| 8683 .93887|.8695 .9393].8707 .9399] 8720 ,9405 
18 |.8628 .9359].8641 .9365].8653 .9372|.8665 .9378|.8678 .9384].8690 .9390 
19 |.8599 .9344].8611 .9350].8623 .9357/.8636 .9363).8648 .9369).8660 .9375 
20 |.8569 .9329}.8582 .9336].8594 .9342).8606 .9348).8618 .9354).8631 9360 
21 |.8540 .9315|}.8552 .9321].8565 .9327|.8577 .93383].8589 .9339) 8601 .9346 
22 |.8511 ,9300).8523 .9306).8535 .9312).8548 .9318).8560 .9325).8572 .9331 
23 |.8482 .9285|.8494 .9291|.8507 .9298].8519 .9304).8531 .9310).8543 .9316 
24 |.8454 .9271|.8466 .9277|.8478 .9283].8490 .9289].8502 .9295).8514 .9301 
25 |.8425 .9256|.8437 .9262).8449 .9268].8462 .9275).8474 .9281).8486 .9287 
26 | 8397 .9241|.8409 .9248!.8421 .9254).8433 .9260).8445 .9266].8457 .9272 
27 |.8369 .9227).8381 .9233].8393 .9239].8405 .9245).8417 .9252).8429 9258 
28 |.8341 .9212/.8353 .9219|.8365 .9225).8377 .9231].8389 .9237|.8401 .9243 
29 |.8314 .9198].8326 .9204].8338 .9210).8349 .9217).8361 .9223).8373 .9229 
30 |.8286 .9184!.8298 .9190]}.8310 .9196].8322 .9202|.8334 .9208).8346 _9215 
31 |.8259 .9169|.8271 .9175|.8283 .9182|}.8294 .9188}.8306 .9194}.8318 .9200 
32 |.8232 .9155|.8244 .9161/.8255 .9167|.8267 .9174|.8279 .9180].8291 .9186 
33 |.8205 .9141|.8217 .9147|.8228 .9153].8240 .9159}.8252 .9165).8264 .9172 
34 |.8178 .9127|.8190 .9133].8202 .9139|.8213 .9145).8225 .9151).8237 .9158 
35 |.8152 .9112),8163 .9119].8175 .9125|.8187 .9131).8198 °.9137|.8210 .9143 

T° 705 706 707 708 709 710 
‘\Value Log |Value Log |Value Log |Value Log |Value og |Value Log 
10 |.8948 .9517).8961 .9524|.8974 .9530).8986 .9536).8999 .9542).9012 .9548 
11 |.8917 .9502|.8929 .9508).8942 .9514!.8955 .9521|.8967 .9527).8980 .9533 
12 |.8886 .9487].8898 .9493]}.8911 .9499].8923 .9505|.8936 .9511|.8949 .9518 
13 |.8854 .9472|.8867 .9478] 8880 .9484|.8892 .9490).8905 .9496).8917 .9502 
14 |.8824 .9456|.8836 .9463).8849 .9469|.8861 .9475|.8874 .9481|.8886 .9487 
15 |.8793 .9441|.8805 .9447].8818 .9454).8830 .9460|.8843 .9466).8855 .9472 
16 |.8762 .9426].8775 .9432).8787 .9439].8800 .9445).8812 .9451).8825 .9457 
17 |.8732 .9411].8745 .9417|.8757 .9424|.8769 .9430).8782 .9436|.8794 .9442 
18 |.8702 .9396].8715 .9402).8727 .9409|.8739 .9415).8752 .9421).8764 .9427 
19 |.8672 .9381].8685 .9388].8697 .9394!.8709 .9400).8722 .9406|.8734 .9412 
20 |.8643 .9367|.8655 .9373|.8667 .9379].8680 .9385|.8692 .9391].8704 .9397 
21 |.8613 .9352|.8626 .9358}.8638 .9364|.8650 .9370).8662 .9376].8674 .9382 
22 |.8584 .9337).8596 .9343).8609 .9349|.8621 .9355).8633 .9362).8645 .9368 
23 |.8555 .9322).8567 .9328].8579 .9335).8592 .9341|.8604 .9347|.8616 .9353 
24 1.8526 .9308].8538 .9314!.8551 .9320|}.8563 .9326|.8575 .9332).8587 .9338 
25 |.8498 .9293]).8510 .9299].8522 .9305).8534 .9311].8546 .9318).8558 .9324 
26 |.8469 .9278].8481 .9285].8493 .9291].8505 .9297|.8517 .9303).8529 .9309 
27 |.8441 .9264|.8453 .9270].8465 .9276].8477 .9282).8489 .9289).8501 .9295 
28 |.8413 .9249|.8425 .9256|.8437 .9262).8449 .9268].8461 .9274].8473 .9280 
29 |.8385 .9235|.8397 .9241).8409 .9247|.8421 .9254).8433 .9260).8445 .9266 
30 |.8357 .9221].8369 .9227].8381 .9233].8393 .9239].8405 .9245|.8417 .9251 
31 |.8330 .9206|.8342 .9213].8354 .9219|.8365 .9225|.8377 .9281|.8389 .9237 
32 |.8303 .9192}.8314 .9198].8326 .9204).8338 .9211|.8350 .9217).8361 .9223 
33 |.8275 .9178}.8287 .9184].8299 .9190|.8311 .9196).8322 .9202).8334 .9209 
34 |.8248 .9164|.8260 .9170]}.8272 .9176].8284 .9182).8295 .9188}.8307 .9194 
35 |.8222 .9150|.8233 .9156].8245 .9162|.8257 .9168).8268 .9174).8280 .9180 
—_—_——— = i me en a nn 





REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


711 712 713 714 715 716 


re. Value Log |Value Log |Value Log Value Log |Value Log |Value Log 





10 |.9025 .9554).9037 .9560].9050 .9566|.9063 .9573].9075 .9579].9088 .9585 
11 |.8993 .9539).9005 .9545/.9018 .9551].9031 .9557|.9043 .9563|.9056 9569 
12 |.8961 .9524) 8974 .9530|.8986 .9536] 8999 .9542|.9012 .9548|.9094 9554 
13 |.8930 .9508).8942 .9515].8955 .9521|.8967 .9527|.8980 .9533] 8993 9539 
14 |.8899 .9493/.8911 .9499].8924 .9505/.8936 .9512|_8949 .9518|.8961 -9524 
15 |.8868 .9478) 8880 .9484].8893 .9490|.8905 .9496|.8918 .9503] 8930 -9509 
16 | 8837 .9463} 8849 .9469/.8862 .9475].8874 _9481|.8887 .9487|.8899 9494 
17 |.8807 .9448/.8819 .9454].8831 .9460| 8844 9466|_8856 9472 8869 .9479 
18 |.8776 .9433}.8789 .9439].8801 .9445].8813 .9451|.8826 _9457|.8838 9464 
19 |.8746 .9418).8759 .9424|.8771 .9430].8783 .9436|.8795 9443/8808 9449 


20 |.8716 .9403/.8729 .9409].8741 .9416].8753 .9422].8765 9428 8778 9434 
21 |.8687 .9389].8699 .9395].8711 .9401].8723 |9407].8736 19413 8748 9419 
22 |.8657 .9374].8669 .9380|.8682 .9386].8694 .9392|.8706 9398 8718 9404 
23 |.8628 9359) 8640 .9365].8652 .9371|.8664 .9377|_8677 9383] 8689 .9390 
24 |.8599 .9344) 8611 .9351].8623 .9357].8635 .9363|_8647 _9369 .8659 .9375 
25 |.8570 .9330) 8582 .9336].8594 9342] 8606 .9348].8618 9354 .8630 .9360 
26 |.8541 9315) .8553 .9321| 8565 .9327|.8577 .9334|_8589 9340 .8601 9346 
27 |.8513  .9301).8525 .9307/.8537 .9313] 8549 .9319].8561 .9325|.8573 9331 
28 |.8485 .9286].8497 .9292].8508 .9299].8520 .9305|_8532 9311 8544 9317 
29 | 8456 .9272).8468 .9278|.8480 .9284].8492 9290] 8504 - 9296} .8516 .9302 


30 |.8429 9258/8440 .9264].8452 .9270|.8464 .9276|.8476 9282 8488 .9288 
31 |.8401 .9243) 8413 9249) 8424 .9955].8436 .9261|.8448 9268 .8460 .9274 
32 |.8373 .9229| 8385 .9235].8397 .9241].8409 .9247/.8420 9953 8432 9259 
33 |.8346 9215] .8358 .9221].8369 .9227|.8381 .9233|.8393 9939/8405 9245 
34 |.8319 9201] 8330 .9207|.8342 .9213! 8354 .9219|.8365 9295 .8377  .9231 
35 | 8292 .9186].8303 .9193].8315 9199] .8327 .9205].8338 9211 -8350 .9217 


eS Ss 
7 718 719 720 721 722 


9, hl 
T°C. Value Log |Value Log |Value Log |Value Log {Value Log |Value Log 

















10 |.9101 .9591/.9113 .9597/.9126 .9603].9139 .9609].9151 9615 -9164 .9621 
11 |.9069 .9575).9081 .9581].9094 .9588].9107 .9594].9119 9600 9132 9606 
12 |.9037 .9560}.9049 .9566/.9062 .9572/.9075 .9578|.9087 9584 -9100 .9590 
13 ).9005 .9545).9018 .9551].9030 .9557].9043 .95631.9055 9569 9068 .9575 
14 |.8974 .9530).8986 .9536/.8999 .9542|.9011 .9548|.9024 19554 9036 .9560 
15 |.8943 .9515|.8955 .9521].8968 .9527].8980 .9533|.8992 9539 -9005 .9545 
16 |.8912 .9500).8924 .9506].8936 .9512).8949 9518] 8961 -9524| 8974 9530 
17 |.8881 .9485}.8893 .9491].8906 .9497|.8918 .9503].8930 -9509).8943  .9515 
18 |.8850 .9470).8863 .9476|.8875 .9482].8887 .9488] 8900 -9494}.8912 9500 
19 |.8820 .9455/.8832 .9461] 8845 .9467].8857 .9473| 3869 -9479] 8882 9485 


20 |.8790 .9440}.8802 .9446].8814 .9452].8827 9458] 8839 -9464).8851 .9470 
21 |.8760 .9425|.8772 .9431].8784 .9437|.8797 .9443].8809 9449 8821 9455 
22 |.8730 .9410].8742 .9416).8755 9422) 8767 .9428]/8779 9434 8791 .9440 
23 |.8701 .9396] 8713 .9402].8725 .9408].8737 .9414||8749 9490 8761 .9426 
24 |.8671 .9381].8684 .9387].8696 .9393].8708 .9399].8720 9405 8732 9411 
25 |.8642 .9366].8654 .9372|.8666 .9378].8679 9384|_3691 -9390|.8703  .9397 
26 |.8613 .9352|.8625 .9358].8637 .9364|.8649 9370]. 8661 -9376|.8674 9382 
27 |.8585 .9337].8597 .9343].8609 9349] 8621 _9355| 8633 -9361).8645 .9367 
28 |.8556 .9323].8568 .9329].8580 .9335].8592 9341| 8604 .9847).8616 .9353 
29 |.8528 .9308].8540 .9314).8552 .9320/.8564 9327/8575 - 9333] .8587 9339 


30 |.8500 .9294}.8512 .9300].8523 .9306].8535 .9312 8547 .9318].8559 .9324 
31 |.8472 .9280].8484 .9286].8495 9292] 8507 9998] 8519 9304] 8531 .9310 
32 | 8444 .9265|.8456 .9271].8467 9278] 8479 _go84!_g491 -9290} 8503 .9296 
33 |.8416 .9251].8428 9257) 8440 .9263].8452 _9969| 8463 -9275).8475 .9281 
34 |.8389 .9237).8401 .9243].8412 9249] 8424 9955] 8436 -9261| 8447 .9267 
35 |.8362 .9223].8373 .9229],8385 .9235|.8397 .9241|_ S408 -9247| 8420 .9253 




















REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 









































T° 723 724 725 726 7 728 
‘Value Log |Value Log |Value Log /Value Log |Value Log |Value Log 
10 |.9177 .9627|.9190 .9633|.9202 .9639].9215 .9645|.9228 ..9651|.9240 .9657 
11 |.9144 .9612).9157 .9618].9170 .9624|.9182 .9630}.9195 .9636).9208 .9642 
12 |.9112 .9596}.9125 .9602).9188 .9608|.9150 .9614|.9163 .9620) 9175 .9626 
13 |.9081 .9581}.9093 .9587|.9106 .9593].9118 .9599].9131 .9605) 9143 .9611 
14 |.9049 .9566|.9061 .9572).9074 .9578).9086 .9584}.9099 .9590}.9111 .9596 
15 |.9017 .9551}.9080 .9557|.9042 .9563|.9055 .9569].9067 .9575).9080 .9581 
16 |.8986 .9536}.8999 .9542).9011 .9548).9023 .9554}.9036 .9560).9048 .9566 
17 | 8955 .9521|.8968 .9527|.8980 .9533].8992 .9539).9005 .9545).9017 .9551 
18 |.8924 .9506|.8937 .9512/.8949 .9518].8961 .9524|.8974 .9530).8986 .9536 
19 |.8894 .9491}.8906 .9497|.8918 .9503].8931 .9509}.8943 .9515).8955 .9521 
20 |.8863 .9476).8876 .9482].8888 .9488}.8900 .9494).8913 .9500|.8925 .9506 
21 |.8833 .9461|.8846 .9467).8858 .9473].8870 .9479|.8882 .9485).8894 .9491 
22 |.8803 .9446).8816 .9452|.8828 .9458].8840 .9464].8852 .9470}.8864 .9476 
23 |.8774 .9482]).8786 .9438].8798 .9444].8810 .9450|.8822 .9456).8834 .9462 
24 |.8744 .9417|.8756 .9423|.8768 .9429).8780 .9435).8792 .9441].8805 .9447 
25 |.8715 .9403).8727 .9409}.8739 .9415].8751 .9420).8763 .9426|.8775 .9482 
26 |.8686 .9388].8698 .9394].8710 .9400|.8722 .9406).8734 .9412|.8746 .9418 
27 |.8657 .9373}.8669 .9379|.8680 .9385).8692 .9391|.8704 .9397|.8716 .9403 
28 |.8628 .9359].8640 .9365|.8652 .9371|.8664 .9377|.8676 .9383].8687 .9389 
29 |.8599 .9345).8611 .9351].8623 .9357/.8635 .9363).8647 .9369].8659 .9375 
30 |.8571 .9330].8583 .9336].8595 .9342).8606 .9348).8618 .9354).8630 .9360 
31 |.8543 .9316).8554 .9322).8566 .9328).8578 .9334].8590 .9340}.8602 .9346 
32 |.8515 .9302!.8526 .9308].8538 .9314].8550 .9320).8562 .9326].8573 .9332 
33 |.8487 .9287].8498 .9293].8510 .9299).8522 .9305).8534 .9311|.8545 .9317 
34 |.8459 .9273).8471 .9279|.8482 .9285).8494 .9291}.8506 .9297].8518 .9303 
35 |.8432 .9259]).8443 .9265|.8455 .9271).8467 .9277|.8478 .9283].8490 9289 
TC 729 730 1 732 733 734 
‘\Value Log |Value Log |Value Log |Value Log |Value Log |Value Log 
10 |.9253 .9663).9266 .9669).9278 .9675].9291 .9681].9304 .9687|.9316 .9693 
11 |.9220 .9647).9233 .9653].9246 .9659].9258 .9665).9271 .9671|.9284 .9677 
12 |.9188 .9632).9201 .9638).9213 .9644|.9226 .9650}.9238 .9656).9251 .9662 
13 |.9156 .9617|.9168 .9623].9181 .9629].9194 .9635].9206 .9641).9219 .9647 
14 |.9124 .9602].9136 .9608).9149 .9614].9162 .9620).9174 .9626].9187 .9632 
15 |.9092 .9587}.9105 .9593].9117 .9599).9130 .9605].9142 .9610} 9155 9616 
16 |.9061 .9572].9073 .9578|.9086 .9584|.9098 .9589].9110 .9595}.9123 9601 
17 |.9030 .9557).9042 .9563}.9054 .9569).9067 .9574|.9079 .9580/.9091 .9586 
18 |.8998 .9542}.9011 .9548].9023 .9554|.9036 .9560).9048 .9565).9060 9571 
19 |.8968 .9527].8980 .9533}.8992 .9539]).9005 .9545).9017 .9551).9029 .9556 
20 |.8937 .9512).8949 .9518].8962 .9524].8974 .9530).8986 .9536/.8998 .9542 
21 |.8907 .9497}.8919 .9503/.8931 .9509}.8943 .9515].8955 .9521).8968 .9527 
22 |.8876 .9482|.8889 .9488/.8901 .9494}.8913 .9500}.8925 .9506}.8937 .9512 
23 |.8846 .9468|.8859 .9474].8871 .9480].8883 .9486).8895 .9491|.8907 .9497 
24 |.8817 .9453].8829 .9459].8841 .9465|.8853 .9471!.8865 .9477).8877 .9483 
25 |.8787 .9438].8799 .9444).8811 .9450|}.8823 .9456|.8835 .9462).8847 .9468 
26 |.8758 .9424].8770 .9430|.8782 .9436].8794 .9442).8806 .9448).8818 .9454 
27 |.8728 .9409|.8740 .9415|.8752 .9421|.8764 .9427).8776 .9433/.8788 .9439 
28 |.8699 .9395|.8711 .9401|.8723 .9407|.8735 .9413).8747 .9419].8759 9425 
29 |.8671 .9380].8682 .9386].8694 .9392].8706 .9398).8718 .9404/.8730 .9410 
30 |.8642 .9366].8654 .9372|.8666 .9378|.8677 .9384|.8689 .9390).8701 .9396 
31 |.8613 .9352).8625 .9358|.8637 .9364|.8649 .9370].8661 .9376).8673 .9381 
32 |.8585 .9338].8597 .9343|.8609 .9349].8621 .9355|.8632 .9361/.8644 .9367 
33 |.8557 .9323).8569 .9329].8581 .9335).8592 .9341|.8604 .9347/.8616 .9353 
34 |.8529 .9309].8541 .9315].8553 .9321).8564 .9327).8576 .9333).8588 . 9339 
35 |.8502 .9295|.8513 .9301|.8525 .9307|.8537 .9313|.8548 .9319).8560 .9325 
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REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


TC 735 736 737 738 739 740 
‘|Value Log |Value Log |Value Log |Value Log |Value Log |Value Log 











10 |.9329 .9698).9342 .9704/.9355 .9710/.9367 .9716].9380 .9722].9393 .9728 
11 |.9296 .9683).9309 .9689].9322 .9695|.9334 .9701].9347 .9707].9360 .9713 
12 |.9264 .9668/.9276 .9674|.9289 .9680].9301 .9686).9314 .9691|.9327 .9697 
13 |.9231 .9653).9244 .9659|.9256 .9664].9269 .9670|.9281 .9676].9294 9682 
14 |.9199 .9637).9212 .9643].9224 .9649].9237 .9655|.9249 .9661].9262 .9667 
15 |.9167 .9622).9180 .9628}.9192 .9634).9205 .9640).9217 .9646|.9229 .9652 
16 |.91385 .9607).9148 .9613|.9160 .9619].9173 .9625}.9185 .9631].9198 .9637 
17 |.9104 .9592).9116 .9598/.9129 .9604].9141 .9610].9153 .9616].9166 .9622 
18 |.9073 .9577).9085 .9583}.9097 .9589|.9110 .9595|.9122 .9601|.9134 .9607 
19 |.9041 .9562).9054 .9568|.9066 .9574).9078 .9580|.9091 .9586].9103 .9592 


20 |.9011 .9548).9023 .9553).9035 .9559|.9047 .9565).9060 .9571].9072 .9577 
21 |.8980 .9533/.8992 .9539/.9004 .9545).9017 .9550].9029 .9556|.9041 .9562 
22 |.8949 .9518].8962 .9524/.8974 .9530}.8986 .9536/.8998 .9542|.9010 9547 
23 |.8919 .9503|.8931 .9509/.8943 .9515].8956 .9521].8968 .9527|.8980 .9533 
24 |.8889 .9489/.8901 .9495).8913 .9500/.8925 .9506|.8938 .9512].8950 .9518 
25 |.8859 .9474|.8871 .9480].8883 .9486).8895 .9492].8908 .9498].8920 .9503 
26 |.8830 .9459).8842 .9465).8854 .9471|.8866 .9477|.8878 .9483].8890 .9489 
27 |.8800 .9445|.8812 .9451).8824 .9457|.8836 .9463].8848 .9469].8860 .9474 
28 |.8771 .9430/.8783 .9436].8795 .9442/.8807 .9448].8819 .9454].8831 .9460 
29 |.8742 .9416).8754 .9422|.8766 .9428/.8778 .9434).8789 .9440].8801 .9446 


30 |.8713 .9402].8725 .9408).8737 .9414|.8749 .9419].8760 .9425].8772 .9431 
31 |.8684 .9387|.8696 .9393).8708 .9399].8720 .9405|.8732 .9411].8743 .9417 
32 |.8656 .9373/.8668 .9379|.8679 .9385].8691 .9391|.8703 .9397].8715 .9403 
33 |.8628 .9359).8639 .9365].8651 .9371|.8663 .9377|.8675 .9382].8686 .9388 
34 |.8599 .9345).8611 .9351).8623 .9357|.8635 .9362/.8646 .9368].8658 .9374 


35 |.8572 .9331!.8583 .9336/.8595 .9342}.8607 .9348].8618 .9354].8630 .9360 
Sel SE ee ee eee eee 





TC 741 742 743 744 745 746 
‘Value Log |Value Log /Value Log |Value Log |Value Log |Value Log 





10 |.9405 .9734).9418 .9740|.9431 .9745).9443 .9751].9456 .9757|.9469 .9763 
11 |.9372 .9718/.9385 .9724|.9397 .9730|.9410 .9736|.9423 .9742|.9435 .9748 
12 |.9339 .9703).9352 .9709].9364 .9715|.9377 .9721].9390 .9727!.9402 .9732 
13 |.9307 .9688}.9319 .9694/.9332 .9700].9344 .9705].9357 .9711|.9369 .9717 
14 |.9274 .9673|.9287 .9679].9299 .9684|.9312 .9690).9324 .9696|.9337 .9702 
15 |.9242 .9658).9254 .9663/.9267 .9669|.9279 .9675/.9292 .9681|.9304 .9687 
16 |.9210 .9643/.9222 .9648/.9235 .9654|.9247 .9660|.9260 .9666|.9272 .9672 
17 |.9178 .9628).9191 .9633).9203 .9639).9215 .9645].9228 .9651|.9240 .9657 
18 |.9147 .9613).9159 .9618|.9171 .9624|.9184 .9630/.9196 .9636|.9208 .9642 
19 |.9115 .9598).9128 .9604/.9140 .9609|.9152 .9615].9164 .9621|.9177 .9627 


20 |.9084 .9583].9096 .9589/.9109 .9595}.9121 .9600].9133 .9606|.9145 .9612 
21 |.9053 .9568|.9065 .9574].9078 .9580/.9090 .9586}.9102 .9591|.9114 .9597 
22 |.9023 .9553).9035 .9559].9047 .9565}.9059 .9571|.9071 .9577|.9083 9582 
23 |.8992 .9539).9004 .9544].9016 .9550}.9028 .9556|.9041 .9562|.9053 .9568 
24 |.8962 .9524).8974 .9530/.8986 .9536].8998 .9541}.9010 .9547|.9022 .9553 
25 |.8932 .9509/.8944 .9515).8956 .9521|.8968 .9527).8980 .9533/.8992 .9539 
26 |.8902 .9495).8914 .9501/.8926 .9506).8938 .9512].8950 .9518/.8962 .9524 
27 |.8872 .9480).8884 .9486].8896 .9492/.8908 .9498!.8920 .9504|.8932 .9509 
28 |.8843 .9466).8855 .9472).8866 .9477|.8878 .9483]).8890 .9489/.8902 .9495 
29 |.8813 .9451|.8825 .9457).8837 .9463/.8849 .9469].8861 .9475].8873 .9481 


30 |.8784 .9437|.8796 .9443]).8808 .9449).8820 .9455].8832 .9460].8843 .9466 
31 |.8755 .9423).8767 .9429].8779 .9434|.8791 .9440].8803 .9446].8814 .9452 
32 |.8727 .9408).8738 .9414).8750 .9420|.8762 .9426].8774 .94321.8785 .9438 
33 |.8698 .9394/.8710 .9400).8721 .9406/.8733 .9412| 8745 .9418].8757 .9423 
34 |.8670 .9380|.8681 .9386|.8693 .9392|.8705 .9398] 8716 .9403).8728 .9409 
35 |.8642 .9366).8653 .9372|.8665 .9378|.8676 .9383| 8688 .9389].8700 .9395 
————— a eee 
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REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


TS 
TC 747 748 749 750 751 752 
‘lvalue Log [Value Log |Value Log |Value Log |Value Log |Value Log 








9481 .9769].9494 .9775].9507 .9780].9520 .9786].9532 .9792).9545 9798 
"9448 .9753|.9461 .9759|.9473 .9765|.9486 .9771|.9499 .9777|.9511 .9782 
9415 .9738|.9427 .9744].9440 .9750].9453 .9756].9465 .9761].9478 .9767 
“9382 _9723|.9395 .9729|.9407 .9735].9420 .9740).9432 .9746).9445 © .9752 
"9349 .9708|.9362 .9714|.9374 .9719].9387 .9725].9399 .9731).9412 .9737 
9317 .9693|.9329 .9698|.9342 .9704|.9354 .9710|.9367 .9716|.9379 .9722 
"9285 .9678|.9297 .9683].9309 .9689}.9322 .9695].9334 .9701).9347 .9707 
"9252 _9663|.9265 .9668].9277 .9674|.9290 .9680).9302 9686) .9314 . 9692 
"9221 .9648|.9233 .9653}.9245 .9659}.9258 .9665}.9270 .9671).9282 9677 
9189 .9633].9201 .9639].9214 .9644|.9226 .9650).9238 .9656).9251 9662 


9158 .9618].9170 .9624].9182 .9629].9194 .9635].9207 .9641).9219 -9647 
9127 .9603|.9139 .9609|.9151 .9615].9163 .9620}.9175 .9626/.9188 -9632 
"9096 .9588|.9108 .9594|.9120 .9600].9132 .9606).9144 .9611 9156 .9617 
“9065 .9574|.9077 .9579].9089 .9585].9101 .9591}.9113 .9597 9126 .9603 
"9034 .9559|.9046 .9565].9058 .9571|.9071 .9576/.9083  .9582 9095 .9588 
"9004 .9544|.9016 .9550/.9028 .9556/.9040 .9562).9052 9568 9064 .9578 
"3974 _9530|.8986 .9536|.8998 .9541].9010 .9547|.9022 9553 9034 .9559 
"3944 .9515|.8956 .9521|.8968 .9527|.8980 9533/8992 .9538].9004 .9544 
"8914 .9501|.8926 .9507}.8938 .9512}.8950 .9518}.8962 .9524 .8974 .9530 
"8885 .9486|.8897 .9492/.8908 .9498].8920 .9504}.8932 .9510 8944 9515 


8855 .9472|.8867 .9478].8879 .9484|.8891 .9489).8903 9495 .8915 .9501 
"8826 .9458].8838 .9464].8850 .9469].8862 .9475}.8873 9481 8885 .9487 
"8797 .9443].8809 .9449].8821 .9455].8833 .9461|.8844 9467 .8856 .9472 
"8768 .9429|.8780 .9435].8792 .9441|.8804 .9447/.8815 .9452 .8827 .9458 
"8740 .9415|.8752 .9421].8763 .9427|.8775 .9432|.8787 .9438 .8798 .9444 
"8711 .9401|.8723 .9407}.8735 .9413].8746 .9418/.8758 -9424|.8770 .9430 





TC 753 754 755 756 757 758 
‘lValue Log |Value Log |Value Log |Value Log |Value Log |Value Log 








9558 .9803|.9570 .9809].9583 .9815}.9596 .9821}.9608 .9827|.9621 .9832 
“9524 .9788|.9537 .9794|.9549 .9800}.9562 .9805|.9575 .9811).9587 .9817 
"9491 .9773|.9503 .9779].9516 .9784|.9528 .9790).9541 -9796|.9554  .9802 
“9457 .9758|.9470 .9763].9482 .9769].9495 .9775].9508 -9781].9520 .9786 
"9424 .9743|.9437 .9748].9449 .9754|.9462 .9760).9474 9766] .9487 .9771 
“9392 .9727|.9404 .9733].9417 .9739).9429 .9745).9441 .9750|.9454 .9756 
"9359 .9712|.9372 .9718].9384 .9724|.9396 .9730).9409 .9735|.9421 .9741 
“9327 .9697|.9339 .9703].9352 .9709).9364 .9715).9376 9720] .9389 .9726 
"9295 .9682|.9307 .9688].9319 .9694].9332 .9700).9344 -9705) 9356 .9711 
“9263 .9667|.9275 .9673|.9287 .9679).9300 .9685).9312 .9690|.9324 .9696 


9231 .9653].9244 .9658].9256 .9664].9268 .9670).9280 .9676].9293 .9681 
"9200 .9638].9212 .9644].9224 .9649].9236 .9655|.9249 .9661|.9261 .9667 
“9167 .9623|.9181 .9629).9193 .9635).9205 .9640).9217 9646} .9230 .9652 
"9138 .9608|.9150 .9614].9162 .9620).9174 .9626).9186 .9631|.9198 .9637 
“9107 .9594|.9119 .9599).9131 .9605).9143  .9611).9155 -9617|.9167 .9622 
"9076 .9579|.9088 .9585/.9100 .9591).9112 9596). 9124 -9602|.91387 .9608 
"9046 .9565|.9058 .9570}.9070 .9576|.9082 .9582} .9094 .9588].9106 9593 
"9016 .9550|.9028 .9556).9040 .9562).9052 .9567).9064 .9573].9076 .9579 
"8986 _9536|.8998 .9541].9010 .9547/.9022 9553). 9034 9559) .9045  .9564 
"8956 .9521|.8968 .9527|.8980 .9533/.8992 .9538}.9004 9544) .9015 .9550 


8926 .9507|.8938 .9513].8950 .9518/.8962 .9524 8974 .9530|.8986 .9536 
"9897 .9492|.8909 .9498].8921 .9504).8933 9510 8944 .9515|.8956 .9521 
"8868 .9478|.8880 .9484)/.8891 .9490).8803 .9495 8915 .9501|.8927 .9507 
"8839 .9464|.8851 .9470|.8862 .9475|.8874 .9481 .8886 .9487|.8898 .9493 
"8810 .9450|.8822 .9456/.8833 .9461/.8845 9467 8857 .9473].8869 .9479 
"8781 .9436|.8793 .9441].8805 .9447|.8816 9453] .8828 .9459).8840 .9464 
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REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 





TC 759 760 761 762 763 764 
“|Value Log |Value Log |Value Log |Value Log |Value Log [Value Log 











-9838).9646 .9844|.9659 .9849].9672 .9855|.9685 -9861].9697 .9866 
-9823).9612 .9828].9625 .9834].9638 9840|_9650 - 9845] .9663 9851 
-9807|.9579 .9813/.9591 .9819].9604 .9824|_9617 -9830).9629 .9836 
-9792).9545 .9798].9558 .9804|.9570 .9809|.9583 -9815].9595 9821 
-9777).9512 .9783|.9524 .9788].9537 .9794| 9549 -9800).9562 .9805 
-9762|.9479 .9768/.9491 .9773].9504 .9779|.9516 -9785].9529 .9790 
-9747).9446 .9753].9459 .9758].9471 .9764|.9483 -9770|.9496 .9775 
-9732).9413 .9738].9426 .9743].9438 .9749|_9451 -9755}.9463 . 9760 
-9717|.9381 .9723].9393 .9728].9406 .9734| 9418 -9740}.9431  .9745 
-9702].9349 .9708].9361 .9713|.9374 .9719|.9386 -9725].9398 .9730 


-9687).9317 .9693].9329 .9698].9342 .9704|.9354 -9710}.9366 .9716 
-9672|.9285 .9678|.9298 9684/9310 .9689] 9392 -9695].9334 .9701 
-9658).9254 .9663].9266 .9669].9278 _9675|. 9290 -9680).9303 .9686 
-9643).9223 .9649|.9235 .9654|.9247 . 9660/9959 -9666].9271 .9671 
-9628).9192 .9634].9204 .9640]/.9216 9645) 9998 -9651].9240 .9657 
-9614).9161 .9619].9173 .9625].9185 .9631|.9197 _9636 -9209 .9642 
-9599].9130 .9605|.9142 .9610|.9154 .9616].9166 9622 -9178 9628 
-9584|.9100 .9590].9112 .9596].9123 .9602|.9135 9607 -9147  .9613 
-9570).9069 .9576).9081 .9581|.9093 .9587/.9105 9593 9117 .9599 
-9556}.9039 .9561}.9051 .9567|.9063 .9573|.9075 9578 -9087 .9584 


-9541).9009 .9547).9021 .9553].9033 .9558].9045 .9564 -9057  .9570 
-9527|.8980 .9533).8992 .9538].9003 .9544|.9015 9550 -9027 .9555 
-9513).8950 .9518).8962 .9524|.8974 .9530].8986 9535 .8997 .9541 
9498) .8921 .9504).8933 .9510].8945 .9516|.8956 _9521 -8968 .9527 
9484] 8892 .9490|.8904 .9496].8915 .9501|.8927 9507 -8939 .9513 
9470) 8863 .9476).8875 .9482|.8886 9487/8898 9493 -8910 .9499 

















































TC 770 
g |Value Log 
10 9773 .9900 
11 9739 .9885 
12 9705 .9870 
13 9671 .9855 
14 9637 .9839 
15 9604 .9824 
16 9570 .9809 
17 9537 .9794 
18 9505 .9779 
19 9472 .9764 
20 9440 .9750 
21 9408 .9735 
22 9376 .9720 
23 9344 .9705 
24 |. - 3 : - . 9679) .9300 9312 .9691 
25 |.9221 .9648! 9233 .9653].9245 9659 -9257 .9665) .9269 9281 .9676 
26 |.9190 .9633].9202 .9639].9214 (9645 -9226 .9650/. 9228 9250 .9661 
27 |.9159 .9619].9171 .9624/.9183 9630 9195 .9636] .9207 9219 .9647 
28 | 9129 .9604].9141 .9610/.9153 .9616 -9165 .9621].9177 9189 .9633 
29 |.9099 .9590/.9111 .9595).9123 _9601 -9134 .9607|.9146 9158 .9618 
30 |.9069 .9575].9081 .9581|.9092 .9587 -9104 .9592).9116 9128 .9604 
31 |.9039 .9561].9051 .9567|.9062 9572 -9074 .9578) .9086 9098 .9589 
32 |.9009 .9547/.9021 .9553/.9033 9558 -9045 9564) 9056 9068 .9575 
33 |.8980 .9533/.8991 .9538].9003 .9544 -9015 .9550} 9027 9038 .9561 
34 |.8950 9518) 8962 9524/8974 9530). , 9009 .9547 









-8921 .9504!. - 9510} .8945 






REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 





11 |.9752 .9891].9764 .9896].9777 .9902}.9790 .9908).9802 .9913).9815 .9919 
12 |.9717 .9875].9730 .9881|.9743 .9887|.9755 .9892].9768 .9898).9780 .9904 
13 |.9683 .9860].9696 .9866].9708 .9872).9721 .9877].9784 .9883/.9746 .9888 
14 |.9650 .9845].9662 .9851).9675 .9856).9687 .9862].9700 .9868).9712 .9873 
15 |.9616 .9830}.9629 .9836].9641 .9841).9654 .9847).9666 .9852).9678 .9858 
16 |.9583 .9815].9595 .9821].9608 .9826].9620 .9832].9633 .9837).9645 .9843 
17 |.9550 .9800).9562 .9806].9575 .9811).9587 .9817).9599 .9822).9612 .9828 
18 |.9517 .9785].9529 .9791).9542 .9796).9554 .9802).9566 .9807).9579 .9813 
19 |.9484 .9770|.9497 .9776].9509 .9781|.9521 .9787|.9534 .9793).9546 .9798 


20 |.9452 .9755).9464 .9761).9476 .9766).9489 .9772).9501 .9778).9513 .9783 
21 |.9420 .9740].9432 .9746].9444 .9752|.9456 .9757|.9469 .9763).9481 .9768 
92 |.9388 .9726].9400 .9731).9412 .9737|.9424 .9742).9437 .9748).9449 .9754 
23 |.9356 -.9711|.9368 .9717].9380 .9722].9392 .9728].9405 .9783).9417 .9739 
24 1.9325 .9696|.9337 .9702}.9349 .9708].9361 .9713).9373 .9719).9385 .9724 
25 |.9293 .9682].9305 .9687].9317 .9693).9329 .9699).9341 .9704/.9354 .9710 
26 |.9262 .9667|.9274 .9673].9286 .9678].9298 .9684].9310 .9690).9322 .9695 
27 |.9231 .9653).9243 .9658].9255 .9664|.9267 .9669).9279 .9675).9291 .9681 
28 |.9201 .9638].9213 .9644|.9224 .9649].9236 .9955).9248 .9661).9260 .9666 
99 |.9170 .9624|.9182 .9629).9194 .9635).9206 .9641).9218 .9646/.9230 .9652 


30 |.9140 .9609}.9152 .9615}.9164 .9621].9175 .9626).9187 .9632).9199 .9637 
31 1.9110 .9595|.9122 .9601].9133 .9606].9145 .9612).9157 .9618).9169 .9623 
32 |.9080 .9581/.9092 .9586].9103 .9592).9115 .9598).9127 .9603).9139 .9609 
33 |.9050 .9567|.9062 .9572|.9074 .9578).9085 .9583]).9097 .9589).9109 .9595 
34 |.9021 .9552).9032 .9558!.9044 .9564).9056 .9569).9067 .9575).9079 . 9580 
35 |.8991 .9528|.9003 .9544}.9015 .9550/.9026 .9555).9038 .9561}.9050 .9566 








T°C 777 778 779 780 782 78 


4. 
‘lValue Log |Value Log |Value Log |Value Log |Value Log |Value Log 


10 |.9862 .9940].9875 .9945].9888 .9951}.9900 .9956/.9926 .9968}.9951 .9979 
11 |.9827 .9924].9840 .9930).9853 .9936].9865 .9941/.9891 .9952|.9916 .9963 
12 |.9793- .9909].9806 .9915}.9818 .9920}.9831 .9926).9856 .9937}.9881 .9948 
13 |.9759 .9894].9771 .9900|).9784 .9905].9796 .9911/.9822 .9922).9847 .9933 
14 |.9725 .9879].9737 .9884|.9750 .9890).9762 .9896|.9787 .9907).9812 .9918 
15 |.9691 .9864].9703 .9869|.9716 .9875].9728 .9880).9753 .9892).9778 .9908 
16 |.9657 .9849].9670 .9854]).9682 .9860).9695 .9865/.9720 .9876/.9744 .9888 
17 |.9624 .9834|.9636 .9839].9649  .9845).9661 .9850).9686 .9861).9711 .9873 
18 |.9591 .9819}.9603 .9824].9616 .9830).9628 .9835].9653 .9846/.9677 .9858 
19 |.9558 .9804|.9570 .9809].9583 .9815).9595 .9820).9620 .9832).9644 .9843 


20 |.9525 .9789].9538 .9794).9550 .9800).9562 .9806).9587 .9817|.9611 .9828 
21 |.9493 .97741.9505 .9780).9517 .9785).9530 .9791}.9554 .9802).9579 . 9813 
92 |.9461 .9759|.9473 .9765|.9485 .9770|.9497 .9776).9522 .9787|.9546 .9798 
93 |.9429 .9745].9441 .9750|.9453 .9756].9465 .9761).9490 .9772).9514 .9784 
94 |.9397 .9730|.9409 .9736].9421 .9741|.9433 .9747|.9458 .9758).9482 .9769 
25 |.9366 .9715|.9378 .9721|.9390 .9727}.9402 .9732].9426 .9743).9450 .9754 
26 |.9334 .9701|.9346 .9706].9358 .9712).9370 .9718].9394 .9729).9418 .9740 
97 |.9303 .9686).9315 .9692|.9327 .9697).9339 .9703].9363 .9714).9387 .972 

98 |.9272 .9672|.9284 .9677].9296 .9683].9308 .9639].9332 .9700).9356 .9711 
29 |.9241 .9657|.9253 .9663|.9265 .9669|.9277 .9674|.9301 .9685).9325 .9696 


30 |.9211 .9643].9223 .9649|.9235 .9654|.9247 .9660).9270 .9671).9294 .9682 
31 |.9181 .9629).9192 .9634].9204 .9640).9216 .9645].9240 .9657).9263 .9668 
32 |.9151 .9614!.9162 .9620].9174 .9626].9186 .9631].9209 .9642).9233 .9653 
33 |.9121 .9600}.9132 .9606).9144 .9611}.9156 .9617).9179 .9628).9203 .9639 
34 |.9091 .9586).9103 .9592}.9114 .9597].9126 .9603].9149 .9614).9173 .9625 
35 |.9061 .9572].9073 .9578].9085 .9583].9096 .9589).9120 .9600].9143 .9611 
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REDUCTION OF GAS VOLUME 


VALUES OF (1 + at) FoR TEMPERATURES FROM 0 TO 120° C. 








Ak 0 1 2 3 4 5 6 7 8 9 
00| 1.0000) 1.0037) 1.0073] 1.0110] 1.0147) 1.0183) 1.0220 1.0257| 1.0294] 1.0330 
10 | 1.0367} 1.0404) 1.0440] 1.0477] 1.0514] 1.0550] 1.0587 1.0624) 1.0661) 1.0697 
20) 1.0734) 1.0771] 1.0807) 1.0344] 1.0881] 1.0917] 1.0954 1.0991) 1.1028) 1.1064 
30} 1.1101) 1.1138) 1.1174) 1.1211] 1.1248] 1.1984] 1.1391] 1.1358 1.1395) 1.1431 
40] 1.1468} 1.1505} 1.1541] 1.1578] 1.1615] 1.1651] 1.1688 1.1725} 1.1762] 1.1798 
50 | 1.1835) 1.1872} 1.1908} 1.1945] 1.1982] 1.2018] 1.2055 1.2092) 1.2129) 1.2165 
60 | 1.2202) 1.2239] 1.2275] 1.2312] 1.2349] 1.2385] 1.2499 1.2459} 1.2496] 1.2532 
70 | 1.2569) 1.2606] 1.2642) 1.2679] 1.2716] 1.2752! 1.2789 1.2826] 1.2863] 1.2899 
80} 1.2936) 1.2973] 1.3009] 1.3046] 1.3083] 1.3119] 1.3156 1.3193) 1.3230] 1.3266 
90] 1.3303) 1.3340) 1.3376] 1.3413] 1.3450! 1.3486] 1.3523 1.3560) 1.3597] 1.3633 
100 | 1.3670} 1.3707] 1.3743) 1.3780] 1.3817] 1.3353! 1.3890 1.3927] 1.3964] 1.4000 
110 | 1.4037) 1.4074] 1.4110) 1.4147] 1.4184] 1.4290] 1.4257 1.4294] 1.4331] 1.4367 
120 | 1.4404 


VaLuEs or H/760 ror Pressurrs rrom 700 To 780 mm or MeErcury 





H 0 1 2 3 4 5 6 7 8 9 


700 | 0.9211] 0.9224) 0.9237] 0.9250) 0.9263) 0.9276) 0.9289 0.9303] 0.9316] 0.9329 
“10 | 0.9342) 0.9355] 0.9368) 0.9382] 0.9395] 0.9408 0.94211 0.9434 0.9447} 0.9461 
720 | 0.9474] 0.9487] 0.9500] 0.9513] 0.9526] 0.9539] 0.9553 0.9566) 0.9579; 0.9592 
730 | 0.9605] 0.9618] 0.9632] 0.9645] 0.9658] 0.9671] 0.9684 0.9697; 0.9711) 0.9724 
740 | 0.9737] 0.9750] 0.9763] 0.9776] 0.9789] 0.9803! 0.9816] 0.9829 0.9842) 0.9855 
750 | 0.9863] 0.9882) 0.9895] 0.9908] 0.9921] 0.9934) 0.9947! 0.9961) 0.8974) 0.9987 
760 | 1.0000} 1.0013) 1.0026] 1.0039] 1.0053] 1.0066] 1.0079) 1.0092} 1.0105} 1.0118 
770) 1.0132) 1.0145) 1.0158] 1.0171] 1.0184] 1.0197] 1.0211 1.0224! 1.0237] 1.0250 


780 |_ 1.0263 
a ee Se Le END, 
MECHANICAL EQUIVALENT OF HEAT 
a eee 






































Ergs per Ergs per 

Observer. calorie (15°). Observer. ealorie (15°). 

Joule, 1878.......... 4.177 X 107 Callondas and Barnes,| 4.186 X 107 
9 
Rowland, 1879....... 4.188 Dieterici, 1905..... 4.1879 
Griffiths, 1893....... 4.196 Blousfield, LOU Deere 4.1791 
oeees and Gannon, | 4.196 dacuer: and Steinwehr, | 4.184 
898 92 


| 
GE 8 a eT Je | rt 
AccEPTED VALUES 
1 gram calorie (20°C) = 4.181 joules 
1 gram calorie (15°C) = 4.185 joules 
1 gram calorie (mean) = 4.186 joules 
1 British thermal unit (39°F) = 1060.4 joules 
1 British thermal unit (60°F) = 1054.6 joules 
1 British thermal unit (mean) = 1054.8 Joules 


1790 





Spe- 
acne cific Observer eee 
heat _ 
—252 to —188 | .146 | Dieterici, 1903 —31.8 
—250 -0361 —23.7 
—200 .162 | Mean —24.5 
—188 to —78 .285 | Dieterici, 1903 —20.8 
—180 .199 | Nernst, 1910 —14.8 
—1i60 230 | Nernst, 1910 —14.6 
—150 . 246 —11.0 
—140 .262 | Nernst, 1910 — 8.1 
—100 .829 | Mean — 4.3 
— 78to —18 | .463 | Dieterici, 1903 — 4.5 
— 60 -392 — 4.9 
— 38.3 .4346| Dickinson-Osborne, 1915|i— 2.6 
— 34.3 .4411| Dickinson-Osborne, 1915)|— 2.2 
— 30.6 .4488] Dickinson-Osborne, 1915] 
Water Below 0°C 

— 6 1.0119] Martinetti, 1890 |": 
—- 6 1.0155} Barnes, 1902 \— 2 
— 6 1.0113] Martinetii, 1890 -—i1 
— 4 1.0105} Martinetti, 1890 


SPECIFIC pee OF WATER 
ce 


A 




















Spe- 
cific 
heat 





4454 
-4599 
-4605 
-4668 
4782 
4779 
4861 
-4896 
4989 
-4984 
4932 
.5003 
5018 


1.0102 
1.0097 
1.0092 








Observer 


Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915, 
Dickinson-Osborne, 1915, 
Dickinson-Osborne, 1915: 
Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915 
Dickinson-Osborne, 1915 


Martinetti, 1890 
Martinetti, 1890 
Martinetti, 1890 


Se UEEEEEEESEaEEEUEEEERESRRSS ERR 


Heat Capacity of Air-free Water 0°-100°C at 1 Atmosphere Pressure 


The heat capacity of air-free water is given in international steam table 
calories per gram and in absolute joules per gram. 
0.238846 I.T. Cal.). 

The enthalpy or heat content is given for air-free water in I.T. Cal. per 
gram and in absolute joules per gram. 


From Osborne, Stimson and Ginnings; B. of S. Jo 


(1 absolute joule— 


ur. Res. 23. 238, 1939. 


$$$ 

















Thermal Capacity Enthalpy 
Temp. °C 
Cal./g/°C Joules/g/°C Cal./g Joules/g 
0 1.00738 A 2177 0.0245 0.1026 
i 1.00652 4.2141 1.0314 4.3184 
Zz 1.00571 4.2107 2.0376 8.5308 
3 1.00499 4.2077 3.0429 12.7400 
4 1.00430 4.2048 4.0475 16.9462 
5 1.00368 4.2022 5.0515 21.1498 
6 1.00313 4.1999 6.0549 25 .3508 
Gl 1.00260 4.1977 7.0578 29 . 5496 
8 1.00213 4.1957 8.0602 33.7463 
9 1.00170 4.1939 9.0621 37.9410 
10 1.00129 4.1922 10.0636 42.1341 
wil 1.00093 4.1907 11.0647 46.3255 
12 1.00060 4.1893 12.0654, 50.5155 
13 1.00029 4.1880 13.0659 54.7041 
14 1.00002 4.1869 14.0660 58.8916 





SPECIFIC HEAT OF WATER (Continued) 
Heat Capacity of Air-free Water 0°-100°C ati Atmosphere Pressure 















































(Continued) 
Thermal Capacity Enthalpy 
Temp. °C 
Cal./g/°C Joules/g/°C Cal./g Joules/g 

15 . 99976 4.1858 15.0659 63.0779 
16 - 99955 4.1849 16.0655 67.2632 
alee - 99933 4.1840 17.0650 71.4476 
18 99914 4.1832 18.0642 75.6312 
19 - 99897 4.1825 19.0633 79.8141 
‘20 - 99883 4.1819 20.0622 83.9963 
21 . 99869 4.1813 21.0609 88.1778 
22, 99857 4.1808 22.0596 92.3589 
23 . 99847 4.1804 23.0581 96.5395 
24 . 99838 4.1800 24.0565 100.7196 
25 . 99828 4.1796 25.0548 104.8994 
26 - 99821 4.1793 26.0530 109.0788 
27 - 99814. 4.1790 27.0512 113.2580 
28 . 99809 4.1788 28.0493 117.4369 
29 . 99804 4.1786 29.0474 121.6157 
30 . 99802 4.1785 30.0455 125.7943 
31 99799 4.1784 31.0435 129.9727 
32 99797 4.1783 32.0414 134.1510 
33 99797 4.1783 33.0394 138.3293 
34 99795 4.1782 34.0374 142.5076 
35 - 99795 4.1782 35.0353 146.6858 
36 . 99797 4.1783 36.0333 150.8641 
37 .99797 4.1783 37.0312 155.0423 
38 .99799 4.1784 38 .0292 159.2207 
39 . 99802 4.1785 39.0272 163.3991 
40 - 99804. 4.1786 40 .0253 LOM Onan 
41 - 99807 4.1787 41.9233 171.7563 
A2 99811 4.1789 42.0214 175.9351 
43 . 99816 4.1791 43.0195 180.1141 
44 .99819 4.1792 44.0177 184.2933 
45 - 99826 4.1795 45.0159 188.4726 
46 . 99830 4.1797 46.0142 192.6522 
AT 99835 4.1799 47.0125 196.8320 
48 99842 4.1802 48.0109 201.0120 
AQ - 99847 4.1804 49.0094 205.1923 
50 . 99854. 4.1807 50.0079 209 .3729 
51 . 99862 4.1810 51.0065 213.5538 
52 . 99871 4.1814 52.0051 217.7350 
53 . 99878 4.1817 53.0039 221.9166 

. 99885 4.1820 54.0027 226.0984 





SPECIFIC HEAT OF WATER (Continued) 


Heat Capacity of Air-free Water 0°-100°C at 1 Atmosphere Pressure 
(Continued) 














Thermal Capacity Enthalpy 
Temp. °C 
Cal/g/°C Joules/g/°C Cal/g Joules/g 
55 . 99895 4.1824 55.0016 230.2806 
56 . 99905 4.1828 56.0006 234.4632 
57 .99914 4.1832 56.9997 238 . 6462 
58 . 99924 4.1836 57.9989 242 .8296 
59 . 99933 4.1840 58.9982 247 .0134 
60 .99943 4.1844 59.9975 251.1976 
61 .99955 4.1849 60.9970 255.3822 
62 .99964 4.1853 61.9966 259.5673 
63 . 99976 4.1858 62.9963 263.7529 
64 . 99988 4.1863 63.9962 267 .9390 
65 1.00000 4.1868 64.9961 272.1256 
66 1.00014 4.1874 65.9962 276327 
67 1.00026 4.1879 66.9964 280.5003 
68 1.00041 4.1885 67.9967 284.6885 
69 1.00053 4.1890 68.9972 288.8772 
70 1.00067 4.1896 69.9977 293 .0665 
71 1.00081 4.1902 70.9985 297 . 2564 
72 1.00096 4.1908 71.9994 301.4469 
73 1.00112 4.1915 73.0004 305.6381 
74. 1.00127 4.1921 74.0016 309.8299 
75 1.00143 4.1928 75.0030 314.0224 
76 1.00160 4.19385 76.0045 318.2155 
77 1.00177 4.1942 77.0062 322.4094 
78 1.00194 4.1949 78.0080 326.6039 
79 1.00213 4..1957 79.0101 330.7992 
80 1.00229 4.1964 80.0123 334 .9952 
81 1.00248 4.1972 81.0147 339.1920 
82 1.00268 4.1980 82.0172 343 . 3897 
83 1.00287 4.1988 83.0200 347.5881 
84 1.00308 4.1997 84.0230 351.7873 
85 1.00327 4.2005 85.0262 355 . 9874 
86 1.00349 4.2014 86.0295 360.1883 
87 1.00370 4.2023 87.0331 364.3902 
88 1.00392 4.2032 88.0369 368 .5929 
89 1.00416 4.2042 89.0410 372.7966 
90 1.00437 4.2051 90.0452 377 .0012 
91 1.00461 4.2061 91.0497 381.2068 
92 1.00485 4.2071 92.0545 385.4135 
93 1.00509 4.2081 93.0594 389.6211 
94 1.00535 4.2092 94.0647 393 .8297 
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SPECIFIC HEAT OF WATER (Continued) 


Heat Capacity of Air-free Water 0°-100°C at 1 Atmosphere Pressure 
(Continued) 











Thermal Capacity Enthalpy 
Temp. °C 
Cal/zg/°C Joules/g/°C Cal/g Joules/g 
95 1.00561 4.2103 95.0701 398 .0395 
96 1.00588 4.2114 96.0759 402.2503 
97 1.00614 4.2125 97.0819 406 .4622 
98 1.00640 4.2136 98.0882 410.6753 
99 1.00669 4.2148 99.0947 414.8895 
100 1.00697 4.2160 100.1015 419.1049 














_—_--eeor—————————— 


Enthalpy of Air-saturated Water 
1 Atmosphere Pressure 0-100°C 


Oo 








Enthalpy Temp. Enthalpy 
boa ; 
Cal/g Joules/g °e Cal/g Joules/g 
0 0 0 75 74.9907 | 313.9712 
5 5.0276 21.0496 80 80.0019 | 334.9519 


10 10.0402 42.0363 85 85.0180 | 355.9532 
15 15.0431 62.9826 90 90.0395 | 376.9773 
20 20.0400 | 83.9034 95 95.0671 | 398.0270 


25 25.0332 | 104.8089 100 | 100.1016 | 419.1053 
30 30.0244 | 125.7063 
35 35.0149 | 146.6003 
40 40.0055 | 167.4949 
45 44.9968 | 188.3928 


50 49.9896 | 209.2964 
55 54.9842 | 230.2077 
60 59.9811 | 251.1289 
65 64.9808 | 272.0619 
70 69.9839 | 293.0087 




















1794 


Heat content (Enthalpy 


SPECIFIC HEAT OF WATER (Continued) 
Specific Heat of Water Above 100°C 


* Mean specific heat of water in 15°C calories between 0°C and the tem- 
perature stated. 


perature stated. 


) in joules per gram between 0°C and the tem- 





From data by Osborne, Stimson and Fiock, B of S Jour. Res. 5, 411, 1930. 
peertembea err pe ee 
Temp. Rearing Beas Heat content Temp. Paetitio heat Heat conten’ 
0-t°C joules/g 0-t°C joules/g 
| 
100 1.0008 418.75 190 1.0153 807.15 
110 1.0015 460 .97 200 1.0181 852.02 
120 1.0025 503.36 210 1.0212 897.35 
130 1.0037 545 .93 220 1.0247 943 . 24 
140 1.0050 588.71 230 1.0285 989.75 
150 1.0067 63s 240 1.0326 1036.97 
160 1.0083 675.06 250 1.0376 1084.97 
170 1.0103 718.66 260 1.0423 1133.87 
180 1.0127 762.72 270 1.0483 1184.32 


nn 


i 

















Specific Heat of Super-heated Steam 


Specific heat of steam under constant pressure given in atmospheres 
and at temperatures above saturation. 


Pressure in atmospheres 














Temp. 

°C 
1 2 4 6 8 10 12 

110 0.481 
120 0.477 0.498 
130 0.475 0.494 
140 0.473 0.489 
150 0.472 0.486 0.519 
160 0.471 0.483 0.512 0.549 
170 0.470 0.481 0.507 0.538 
180 0.469 0.479 0.502 0.528 0.561 0.602 
190 0.469 0.478 0.498 0.522 0.549 0.583 0.625 
200 0.469 0.478 0.495 0.515 0.539 0.567 0.601 
210 0.470 0.477 0.493 0.510 0.531 0.555 0.584 
220 0.470 0.477 0.491 0.506 0.524 0.545 0.569 
230 0.471 0.477 0.489 0.504 0.519 0.537 0.557 
240 0.472 0.477 0.488 0.501 0.515 0.530 0.548 
250 0.473 0.477 0.488 0.499 0.512 0.525 0.540 
260 0.474 0.478 0.487 0.498 0.509 0.521 0.534 
270 0.474 0.478 0.487 0.497 0.507 0.518 0.529 
280 0.475 0.479 0.487 0.496 0.505 0.515 0.525 
290 0.476 0.480 0.487 0.495 0.504 0.513 0.523 
300 0.477 0.481 0.488 0.495 0.503 0.511 0.519 
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SPECIFIC HEAT OF WATER (Continued) 
Specific Heat of Super-heated Steam (Continued) 








Temp 
< 1 2 4 6 8 10 12 
310 | 0.478 | 0.482| 0.488] 0.495] 0.502 | 0.510| 0.518 
320 | 0.480 | 0.483 | 0.489 | 0.496 | 0.502 | 0.509 | 0.516 
330 | 0.482 | 0.484 | 0.490] 0.496 | 0.502 | 0.508 | 0.515 
340 | 0.483 | 0.485 | 0.491 | 0.496 | 0.502 | 0.507 | 0.513 
350 | 0.484 | 0.486 | 0.492 | 0.497] 0.502 | 0.507 | 0.512 
360 | 0.485 | 0.487 | 0.492 | 0.497] 0.502 | 0.507] 0.511 
370 | 0.486 | 0.488 | 0.493 | 0.498 | 0.503 | 0.507] 0/511 
380 | 0.488 | 0.490| 0.494] 0.498 | 0.503 | 015071 0.511 
390 | 0.489 | 0.491 | 0.495 | 0.499 | 0.503 
400 | 0.490 | 0.492 | 0.496] 0.500 | 0.504 
410 | 0.492 | 0.494] 0.497 | 0.501 | 0.505 
420 | 0.494 | 0.496 | 0.498| 0.502 | 0.506 
430 | 0.495 | 0.497 | 0.500| 0.504 | 0.507 
440 | 0.497 | 0.499 | 0.501] 0.505 | 0.508 
450 | 0.498 | 0.500 | 0.503 | 0.506 | 0.509 
460 | 0.500 | 0.501 | 0.505 | 0.507| 0.510 
470 | 0.502 | 0.503] 0.506} 0.508 | 0.512 
480 | 0.504 | 0.505| 0.507 | 0.509 | 0.513 
400 10.505 | 0.506 |" 0/509" | 0 'B11 | 0 514 
500 | 0,506 | 0.508 | 0.510| 0.512 | 0.515 








Pressure in atmospheres 




















SPECIFIC HEAT AND ATOMIC HEAT OF MERCURY 


The specific heat is given in relation to water at 15°C. The atomic heat 
is the thermal capacity of one gram atom. 
Values between —75.6° and —36.7°C. are from Carpenter and Stoodley, 
Phil. Mag. 10, 249. 1930; from 0-80°C., Barnes-Cooke; from 90-140°C., 
mean of Winklemann, Naccari and Milthaler; above 140°C., lean of 
Naccari and Milthaler. 



























Specific Specific 
eat heat Xe} eat eat 

Solid Liquid 
—75.6 .0319 6.3995 30 .03316 6.6522 
—72.9 .0324 6.4998 35 .03312 6.6442 
—65.4 .0324 6.4998 40 .03308 6.6362 
—59.5 .0324 6.4998 50 .03300 6.6201 
—44.9 .0336 6.7405 60 .03294 6.6081 
—42.2 .0336 6.7405 70 .03289 6.5981 
—40.0 03837 6.7606 80 03284 6.5880 
90 038277 6.5740 
Liquid 100 .03269 6.5579 
—36.7 .0339 6.8007 110 . 03262 6.5439 
120 .038255 6.5299 
Liquid 130 .03248 6.5158 
0 .03346 6.7124 140 .03241 6.5018 
5 .038340 6.7004 150 .03240 6.4998 
10 . 03335 6.6903 170 .03220 6.4596 
15 . 03330 6.6803 190 .03200 6.4195 
20 .03325 6.6703 210 .03190 6.3995 

25 03320 6.6603 
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SPECIFIC HEAT OF ELEMENTS 
































Element Temp. °C ee Element Temp. °C ae 
Aluminum........ —250| 0.0039 ||Calcium (con- 
—240.6| 0.0092 || tinued)........ 100} 0.1625 
—233} 0.0165 300} 0.1832 
—200| 0.076 600) 0.188 
—150| 0.1367 ||Carbon, charcoal. . 0-24] 0.165 
—100) 0.1676 diamond....... —233] 0.0005 
—50) 0.1914 —185} 0.0025 
0| 0.2079 —188 to —78| 0.019 
20| 0.214 —78 to +18) 0.079 
100} 0.225 0| 0.1044 
300} 0.248 20) 0.12 
600} 0.277 140| 0.222 
ise htG Una. ageeaa 660} 0.25 223) 0.264 
Antimony........ —207.1) 0.0322 247) 0.303 
—150) 0.0412 606} 0.441 
—100) 0.0448 823); 0.428 
—50| 0.0476 || carbon, amor.... 26-76; 0.168 
0| 0.0494 || graphite........ —243| 0.005 
20-100) 0.0504 —203} 0.0175 
100} 0.0513 —191 to —79} 0.057 
200} 0.0520 —66, 0.053 
300} 0.0537 20| 0.17 
500} 0.054 85| 0.177 
Argon, solid...... —223) 0.155 138} 0.254 
HiGuIde. eee —100) 0.134 642) 0.445 
Arsenic. .......... —216| 0.032 896] 0.454 
—117.6] 0.0666 |\Cerium.......... —253 to —196| 0.033 
18| 0.078 0-100! 0.0423 
gray, crystal... . 0-100) 0.0822 20-10 0.0511 
0-100) 0.0861 ||Cesium, solid..... 20| 0.052 
—185 to +20} 0.068 0-26; 0.0482 
—202| 0.017 liquid). 2 Aaa 50| 0.058 
0-46} 0.397 ||Chlorine......... —113| 0.19 
0-100} 0.425 Niquid’....... 2.0 0-24! 0.226 
0-300} 0.505 ||Chromium........ —150} 0.0599 
Bismuth......... —150| 0.0264 —100)| 0.0797 
—100) 0.0273 —50} 0.0941 
—50} 0.0282 O| 0.1044 
0} 0.0291 20) 0.11 
20; 0.0294 18-100} 0.111 
100} 0.0304 100} 0.112 
liquid. 297] 0.0292 400} 0.133 
400} 0.035 500| 0.150 
Boron’ <.tesras se —191 to —78} 0.071 600} 0.187 
—76 to0} 0.168 |Cobalt........... —150| 0.0672 
0-100} 0.307 —100) 0.0809 
100| 0.287 —50| 0.0914 
500) 0.472 0} 0.1028 
900; 0.510 20} 0.1001 
Bromine, solid... . —253.1) 0.0205 100| 0.1067 
—173.1} 0.0659 200| 0.1134 
—73.1) 0.080 300} 0.121 
—13.1) 0.088 #508 Neen 
Bromine, liquid... 13-45} 0.107 0.125 
Cadmium........ —263) 0.0019 800} 0.160 
—203.1) 0.0415 1000| 0.184 
—103.1} 0.0518 *1112 {O10 
27.9) 0.0552 0.170 
107.9} 0.0569 ||Copper........... —253) 0.0031 
277| 0.060 —189) 0.0506 
Uiquider meee 321) 0.077 —150| 0.0674 
Calewm. seccis. s. —185 to +20) 0.157 —100! 0.0783 
0-20; 0.145 —50, 0.0862 
24 0.168 0 0.0910 


* Temperatures of transformation, 


SPECIFIC HEAT OF ELEMENTS (Continued) 


Element Temp. °C 


Sp. ht., 
eal./g 


Element 





Copper (con- 
tinued) 20 
15-160 
100 

200 

900 
18-100 
1084 
—258.1 


liquid.......... 





—260.6 

—252 

—186 to —79 

—79 to +18 

0-100 

—263 .2 

—255.9 
—221.1 

—90 to +-17 
2 


0 

107-180 
—186 to +18 
18-100 

0-900 

20-100 
15-100 
20-100 





wrought........ 





0.0921 
0.09305 
0.0939 
0.0963 
0.1259 
0.0928 
0.101 
0.0049 
0.044 
0.084 
0.079 
0.080 


Lead (con- 














liquid=. geeitez 
Manganese....... 


Mercury, solid... . 





Sp. ht., 
eal. /g 


0.0356 
0.0375 
0.0370 
0.3 

0.600 
0| 0.079 
0.96 


| Temp. °C 





300 





650-775 
—188 to —79 
—100 








SPECIFIC HEAT OF ELEMENTS (Continued) 


























Element Temp. °C BD ae Element Temp. °C Pose 
QOsmium......... 19-98) 0.0311 || Silver (con- 
Oxygen, solid... —221:8] 0.336 tinued)........- 500} 0.0581 
iqnids.. -2 Serr —200) 0.394 800) 0.076 
Palladium........| —180 to +18] 0.0528 || liquid..........].. 900) 0.C685 
0| 0.0538 |Sodium.......... —256.1) 0.026 
100} 0.0564 —238.5) 0.108 
500} 0.0653 —155.5| 0.245 
900) 0.0717 —40| 0.279 
1500} 0.0766 20) 0.295 
Phosphorus, yel- 100} 0.32 
Owes dGelss —136) 0.124 —188 to +18] 0.137 
—40} 0.165 15-96) 0.176 
9} 0.189 0-52) 0.181 
ri ey ee —136| 0.107 liquid-tys-t. = « 115-160} 0.220 
—40| 0.182 |Tantalum........ —201.7| 0.0205 
9} 0.190 20| 0.036 
Platinum. ..3,......4 —255.6| 0.00123 380} 0.0385 
—237.7| 0.0073 900) 0.036 
—191.7| 0.0211 1100}, 0.043 
—152.1) 0.0261 1400} 0.044 
—64.8| 0.0307 |Tellurium........ —188 to +18) 0.047 
0} 0.03162] cryst:........ 15-100} 0.0483 
20| 0.0324 15-200) 0.0487 
500} 0.0349 |Thallium..... —185 to +20] 0.038 
750) 0.0365 28) 0.0311 
1000} 0.0381 20-100} 0.0326 
1300} 0.0400 Thorium ......... —253 to —196| 0.0197 
Potassium........ —258.4| 0.032 0-100} 0.0276 
—255.8) 0.045 |Tim...........-.: —186 to —79| 0.0486 
—201.3| 0.140 —186.7) 0.0422 
—53.1) 0.172 —150} 0.0450 
14] 0.18 —100| 0.0483 
22-56) 0.192 —50| 0.0512 
Requid 32 ..35.<, 010% 63} 0.18 0) 0.0536 
78-100} 0.217 18) 0.0542 
90| 0.200 100} 0.0577 
181) 0.196 liquidisscug< =) 1100) 0.0758 
Praseodymium. . . 0-100) 0.046 GRAY AIA eh am orn 20| 0.515 
Rhenium..... - 0-20] 0.035 |lTitanium......... —185 to +20} 0.082 
Rhodium...)..: 01.3 10-97} 0.058 0-100) 0.1125 
Rubidium, solid... 0} 0.0802 Tungsten......... —247.1} 0.0012 
init eee 50| 0.0908 —218.4| 0.0098 
Ruthenium....... 0-100} 0.0611 —173.1) 0.0205 
Selenium.........| —188 to +18} 0.068 —73.1| 0.0288 
3| 0.072 20-100) 0.034 
20.5} 0.077 100} 0.0320 
29.5) 0.085 500} 0.0344 
32) 0.127 1000} 0.0367 
38} 0.131 1500} 0.0390 
Silicon s...3:-=204 —212) 0.029. ./Uranium, @....... 0| 0.0275 
—143.3) 0.087 100} 0.02919 
—86.2) 0.126 200} 0.03185 
13.9} 0.168 400} 0.03681 
18.2-99.1} 0.181 600} 0.04521 
18.0-900.6) 0.210 700} 0.04262 
Bllverai.c.cacs a! —238) 0.0146 800) 0.03843 
—150) 0.0461 0-100) 0.1158 
—100} 0.0505 —201.3] 0.0573 
—50| 0.0537 —100} 0.0814 
0| 0.0557 0} 0.C913 
20| 0.0558 20} 0.0925 
100) 0.0564 100} 0.0957 
Zirconium....... 0-100! 0.068 


SSS 
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SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 
To 


Specific heat is given in calories (15°) per gram per degree Centigrade. 
change to joules per gram per degree Centigrade multiply by 4.185. 





























Beate 
ea 
Name Formula Temperature, Cal. 
15°/g/ 
4 OF 
Aluminum chloride. . .| AICls (a) 93 468 
ehloride...... $ .| AICl3 (8) 0 196 
chloride... .| AlC]136H20 35 .313 
fluoride. . 4 Al Wises j 35 229 
fluoride... a SAI: (OEE ak 35 342 
hydroxid + AL(OED sone. ae 2s 0 UE 
50 202 
OXI GT ee wis ccs ave shoe AlsO gig eye eee Ab cle. s 0 174 
50 .198 
BULLALC ot dccccc tore Als(SQ4)s5eeaeee 50 184 
sulfate. . Ent RS 18H20 ] 34 354 
Ammonia.. .| NH. .|—103 to —188 502 
Ammonium bromide :| NHaBr.. aa 20 .210 
CRIOTIGO ME REhe otehc ae ie DER s CLE eee oak — 200 121 
—100 263 
0 357 
50 . 389 
ROGIGG Heike ovate ce cnasere NEL. opt ee 0 111 
50 ae la 
Mitratewe Wess sae geet INHUNO 32 86. .fee.ce eee —100 - 306 
0 3897 
100 . 428 
BULLAte Me se ce eas —100 283 
4) ABE Y/ 
50 345 
Antimony trisulfide 0 0829 
Arsenous oxide...... 0 Baily / 
Barium carbonate... 0 .0999 
100 ae ke) 
Ora tess ieee ties Peon ae Be 32 .158 
chloride... ..| BaClo-2 0 .140 
nitrate.. ; BaNODe 47 .148 
sulfate. . aSOz.... 0 .111 
thiosulfate. BaS203 58 . 162 
Beryllium oxide. ecO.. 50 .260 
sulfate! hos: BeSO. 50 .198 
Bismuth sulfide. . BieSs.. 50 0600 
trioxide..... Le | BisOgeeen falta 50 .0569 
Cadmium nitrate .| Cd(NOsz)0-4H20..-.... 40 . 260 
SULLAtE MMe: 6 Seis oisi<b a .0 3CdSO48H20......... 0 .195 
20 . 200 
BULAGSA Se 2 teers crys CdSsecee§.. aces. ot 0 0882 
50 0922 
Calcium carbonate....... CaCOs..1.8- taste. see 0 - 203 
100 214 
chloridewy 22s ek. « 2\( CaCl... 2-=Eer. 61 .164 
chloride CaCl: -6H20.. 0 -320 
findride®). .i£.c0558b 2 | Cals. e..8. EO ole 0 204 
40 212 
formate Mem . 2. obra Ca iC Os)2 Sas .e. cent. 0 .238 
Wy droxide=..1.....< cnn TD) 20) SENG dete 0 . 260 
50 . 288 
amoly bdate.j.4 20). eee CaMoOg. 3 2a. ee. 15 165 
oxide J93% ...355<. somes CaO. eie:5 taeeee 3 ceet. 0 .177 
100 .197 






























SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 




















(Continued) 
Sr 
eat 
Name Formula Temperature, Cal. 
15°/g/ 
°e. 
Calcium 
BUILALCE ois.citoe sys see slaps CaSO1-2H2O 2a eo 36 . 265 
GUM StALC . Aes. rencverene «a « CaWOs scotty. 15 . 104 
Carbon dioxide, solid..... COpniierastee reas —225 .124 
monoxide, solid........ COFiinaxsaskek tie: — 220 .417 
— 206 457 
Gertetoxid.e i. S8ae:crn<%ersesh CeOatteitdsatsicnnrestae 0 .0870 
50 0946 
UTLEY GG Foe erie ta toweretevetonstel « Ce(SOD anerere iets 50 LT 
BULLALC cee chettos. e655 so aicke CeSOs5HeO.. . 6.2 ane 50 .201 
Chromic oxide........... CrOseaas- Betegaerneeeeets 0 .168 
50 .189 
BU AGCS «os howe ois: ostoh: C@rs(SO4)i3.. area ate 50 172 
BIT ALCA Oe. Wea. 2: <I Cro(SO4)3°5H20....... 50. . 200 
Cobaltous nitrate........ Co(NOs3)2°6H20....... 32 aoe 
BOMALCN .io.s.ctePescssr< o syehe CoSOe7HeO gas 1-1 48 .342 
Columbium pentoxide. . CheOck. Sean. kG eter 50 .101 
Copper ammonium sul- Os (NHa4)2S04.- 
Es See. 2 cE CROIG: C (GENO eR eer a5 Uc tin oC 0 . 256 
Copper sulfate.......... CuSO« EL) a jehereitetcats 0 £172 
50 .191 
BUNGE EG Sobral eetheis: ovale clare CuSOn3eOx ae cee at 9 . 228 
BULA S . wisse wens coe oe CuSO15H2O. Aone 0 .253 
50 . 287 
Cupric carbonate........ 2Cu0-CO2'H20. . 57 othe 
OGrid@ws. 2-0. 6s sce si0s CuCleticsewseses 58 .139 
GEIGER ES cE ce cis 5 sie 0 O 0 51%) 
100 144 
SULA ere eee. a0 3) sos-2 0 .129 
100 .151 
Cuprous iodide.......... 0 0658 
50 .0671 
@XIAG Maerasscitate sé see ae 0 .110 
100 .116 
Belemideny eerie «)< eisia 60 .104 
BUGGY. c2 Reciee oto a.or 0 .148 
50 . 166 
Erbiumioxide, i... .... 50 .0650 
Ferricvoxide:... fice. nvae oe 0 .148 
100 182 
Ferrosoferric oxide (mag- 
TreCiuC) Mise 3) oe cis ene 0 -151 
100 .179 
Ferrous carbonate....... 54 .194 
BITEACE A. oc setts ois cisiniete 45 . 167 
BREA EC tha, 512 ePe oy snecerenenete 9 . 284 
BUEACC Saye eeiers «orc ers ah 0 3250 
10 337 
RUUEO Yee. 0:0 8A eve.0r oi geese 0 +135 
Gallium sesqui-oxide..... 50 .105 
Goldtiodide. {O85 ..502i06 Aul 0 .0404 
50 0432 
ay ea peroxide....... —25 -471 
Indium sesquioxide...... 50 . 0808 
Iron diarsenide.......... 50 0860 
GisMlGdes,...erg occa 0 .118 
50 .128 
Lanthanum sesquioxide. . 50 .0750 











SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 











(Continued) 
Spectic 
eat 
Name Formula. Temperature, Cal. 
5 15°/g/ 
2 * 
Lead ammonium chloride. 10 .0865 
Lead) boratesteer. + s.5. a6 57 0903 
Lead bromide........... 0 .0502 
50 .0530 
CATDONALE. .\loeis> s «ss 32 . 0800 
Chloride... Aertel «l= «ise 0 . 0649 
100 .0681 
CHTOMALE. «ates 10) <6 =< sh 35 0908 
GiOxide 6.66.4 ss essed 0 .0619 
50 .0650 
BOCICG Hore vie eacane cise arate 0 0417 
100 .0437 
molybdate.:%......+..) 15 . 100 
MMONOXIGE ss eevee: -2 eck 0 .0483 
50 . 0509 
TALELATCS «vin chelersie ena sists 45 -115 
pyrophosphate........ 55 .0820 
silicates ce cctceeeseik PbSiO 60 .0779 
BULALE Hee Ania cet 45 0839 
Sulide §...v nchelnns oe 0 . 0502 
100 .0511 
thiosulfate. 3... ...... <\ 58 .0918 
GungsEtatvenceeis.s 7s / -.sh 15 .0769 
Lithium chloride......... 55 . 282 
Huoride eae. sre ssh 10 .373 
Hydrides. 2.06 «ssa 0 . 980 
50 1.07 
hydroxide... tiie. 6 le 0 .327 
50 . 356 
Nitrates. aceele saree 210 . 387 
thiosulfate. . Bel 4 58 0920 
Magnesium carbonate... 25 . 200 
chloride...... oes aye 44 .3878 
chloride...... 48 .194 
UOT AGE Mew 0.15 Wehsrexchalierenoe 55 . 887 
OXIA SS Pe ihis, solacisyorde 0 . 209 
50 . 232 
BULL ALS Raversrefererevers vera sinte IMicS O47 sO scaaencteete + 12 .361 
BULabe Sic 2. is c5ecveve alee MezS01:6H20.... 52550 t 9 . 849 
sulfateseen ges... sok MerSOHeOu se occmse 9 . 239 
sulfate:......... gage Ago MipS Oasys a Sos cievenecte 61 .222 
Manganese dioxide....... NOB screw o:01spsedetetes 0 152 
50 .163 
Nitrate dow ocho ews Oe Mn(NOs3)2°6H20...... 47 .3873 
Manganic oxide......... IMS O ait preee eens 58 . 162 
oxide. . malice MnzOs- RVERO) een les 38 Riteare 
Manganous ‘oxide. . TiO). ose ee et aa chee, 58 .158 
BUlLAbS de, crareteeeRomet one oe MuSOwSELLO ot averavahevep ae 32 .323 
HULLAC S so caseMAenorensiceven- NS © accrctatelox-ses nome let 61 . 182 
Mercuric chloride........ Big Glad siracsase sees 0 .0640 
100 . 0669 
Cyanide s..:0 ANG. cisraletevae ET COIN) 2. srcinrancrereratorcvos 29 .100 
TORIGG <% <<< oMte sto ciclo Highs (red) )j.00 eiteeton 0 .0404 
f 50 .0413 
OXACE Watece 1c oldlevers svafstovatel| MELE O):aierserorsteantaree evVertats 0 .0485 
50 0521 
Bulfide 3... ic... eipeeketel ELL csccelereueresecetetene ai oiecte 0 0506 
50 . 0520 
spe a rs 
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(Continued) 
pe ee EE 
press 
eat 
Name Formula Temperature, Cal. 
15°/g/ 
eC 
Mercurous chloride...... MgGlivcweentanseteeeh 0 .0499 
50 0512 
BULLS a ete ete <1e (elo clef HigeSOdic.cs. ater te 0 .0616 
50 .0680 
Molybdenum trioxide....} MoOs.........---+--- 54 134 
Nickel nitrate........... Ni(NOs)26H20....... 80 473 
TCC SR oe Orc 6 NiSO4-6H20.......... 35 313 
BiliBbeh. «<< thls + 2 ee ote INTIS Oasis ae bees t- 58 225 
sulfide..... Sos ss Rrcrensket NiSieacaseaor se eibie ts 0 116 
; 100 .128 
Nitrogen pentoxide......| N2Os........+.-++4+- —80 to —5 . 239 
Potassium acetate.......| KC2HsO2..........--- 20 272 
KES O Goaeeee tom cisteien 35 244 
aluminum sulfate, 
(alum)..........---- KeSO4Ale(SO4) 3°24H20 0 324 
E 50 :360 
Potassium arsenate, acid | KH2AsOu.........--- 31 174 
Potassium bromide...... KBr Akos eee 0 .104 
100 . 108 
Kis@ Ox ieisente saterstelot~ 47 .210 
whlorate... ck «<2. so ROO sisec sce eee 0 .191 
50 205 
ebloride sete erie KCli ates oetearie 0 . 162 
100 168 
chloroplatinate.......- WoPtClen. ccs. s stoner 30 .112 
chromate...2%....-../- KeCrOs... ahs 46 .186 
dichromate.........-. KeCreO7.....- 0 .178 
ferricyanide..........- KsFe(CN)c...-.. Ae 26 232 
ferrocyanide.......-.- ieaBe (@N)) 65:.;.4fed edt 0 .210 
50 1225 
ferrocyanide.......-.. KaFe(CN)63H20...... 0 526% 
50 . 285 
Muorides: ees er {kG SABO DO Cee O 0 .199 
50 . 204 
metaborate........--. eS OVE Aroade nt bes o i 57 2225 
Mitrates... cisiae s+ = oe LINKO Son oO Oro 6 0 .214 
100 240 
perchlorate.........-. KOlOs cco onle ete 30 .189 
phosphate, dihydrogen | KH2POs........--.-- 33 -208 
pvrophosphate........ KaPiOrieeheee eee t 58 191 
ENIOSIUEALE.Jafeoicieie «:slcreys 60 .196 
Silicon carbide.......... 0 . 143 
100 .194 
Silver bromide.......... 0 .0695 
| 100 0734 
GHLOTIGe nis fees olere (ores 0 .0848 
: 50 0906 
Dyanate. ook. «<6 \ 40 .124 
(ove We tshs aia, b Hh Agteicoicto.o 0) 0548 
100 -0593 
BALUL ELC vovencrsha dnetelioveherettene 0 .146 
Belenide. o.- Ahh ers «creche 37 to 187 0693 
Gilet Gneen te socio 6 0 .0719 
50 .0748 
Sodium acetate.......... NaCeoH302........+--- 38 .339 
Mcetatescccch «sr. ost NaC2H302°3H20...... an ‘ ee 
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(Continued) 
| 2. 
eat 
Name Formula Temperaiy Cal. 
y 15°/2/ 
OE 
Sodium bromide....... INaBes ce kee a 0 | .118 
100 | 124 
CATBON AEC Ms oscil NazCOgaccindhestire os 45 } .256 
ehlondes.. 966 oc oc sco NaClieiaSn casgnesote 0 . 204 
100 217 
MUOTICGE «555 Se a tenasapes mak Na Btak ce scjessteodetods 0 -258 
100 .279 
formated). 5/0. sajecis oh NehCOe.....anceeese 46 .306 
ieee £03 ok ee | See © NOEs wn tcnk/aisietioe Meets 0 .0829 
50 .0848 
metaborate........... IN a2 Bs Oath cin ce a5 57 2253) 
MIGEates «a5 Se os-6 asi Ee NaNOsi22ee eet 0 247 
50 .270 
phosphate, di-......... Na2HPO+i2H:0...... 0 .404 
50 464 
phosphate, di-........ NazHPOs7H:20....... 0 235% 
50 . 406 
pyrophosphate........ MNaigP Oren cnet t tel 50 S227 
BUBAECS 5 5. brain cork NaS Odio na adeaacaacls 0 . 202 
100 220 
tetraborate.2.........; Na2BiO tex x crrd te AAe ue 45 - 234 
tetraborate (borax)....| Na2B:O7-10H2O....... 35 .385 
thiosulfate 96... =... 4.2.4 Na2S203°5H2O........ 21 346 
: thiosulfate............ NSS S30) go oi oe 9 220 
Stannsc oxide Oe. ..4:,.1. SNOs: 200.2 saklaeeaty ae 45 0898 
sulfide..... Se oe Saisie de NSS serra em aot te ds 54 -119 
Stannous chloride........ Sale. asco eA SS 60 -102 
sulfide ss. FE 2 3A DHS1.52¢ 7 thee eR Le 56 .0839 
Strontium molybdate. ... srMoO~g. 26:40 15 .148 
REGED oe u, SS =e urincrcintchs St CINO 3s aS pe ee 32 182 
UE VSS Se, eens & SSOP ear eee As 48 -143 
Sulfuric acid.......5.... HFSS OR 5 ccheccoerecer ns —30 . 239 
0 270 
Sulfur dioxide........... OLE se eet —185 to —103 229 
Thallium monocbloride...| TIC]................. 0 0520 
100 .0542 
Thorium chloride........ PhO eon 30 -406 
Gig Sa |, eee © EhOs: 2 241,..30 ee. 0 .0571 
50 0589 
SEREEREOE 6 mS IE cate conc set Th(SOO 24). S204 3. 50 0980 
Tin see under Stannous 
and Stannic 
Titanium dioxide........ VIO Se Sania cee weet 0 .168 
Tungsten trioxide........ Wels ciel AREAL. 0 0743 
50 .0832 
Uranium oxide (ous-ic)...| UsOs...........-.0--- 0 .0671 
50 -0750 
Uranium trichloride...... UC asssee se EES. 100 -07167 
Uranium tetrachloride ...| UCls..........-.005-- 100 .07923 
Water; solid:<293... 252.) Hise cae seks —250 .0361 
—200 - 156 
—150 . 246 
—100 .332 
—40 .435 
0 -492 
Ytisium oxide?......: - 3: VeO se ieaes ae I. 57 2112 
Zine chloride............ iO] RR eo he ee 60 .136 
ee ee Oe eee 
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(Continued) 
i yer. eee ss SS ee 
ee 
eat 
Name Formula OO eauael Cal. 
? 15°/g/ 
Aes 
Zine nitrate..... Te | A OTS 6HsO) 2-5. -% 30 318 
Guo ee eee) ZnO... eee ney 0 .114 
100 "129 
sulfates... 52: nee ZnSO HsO aa cee ~ 0 .322 
sulfates... .02! hee) 2nSOcbHsO- esac 9 .299 
Rulfate?. ess. - AE ZnSO ESO aon 9 194 
giiateses. ooo s2 cee YANO) eens (Aa aS 50 .174 
TT Ok Gee, See Alls Raunt eres or 67 COR 0 .116 
100 .118 
Zirconium dioxide......-| ZrO2z....-.---.+--++-- 0 . 103 
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Specific 
Name Formula Pompe Hy 
(15°) /g 
AIEMOTIS etee wt) oe NL eoaeer eee eh e —60 1.047 
| | 0 1.098 
20 1.125 
100 1.48 
Calcium chloride......-. 33-99 . 552 
Hydrogen peroxide....... H20 0 578 
Lead bromide........--.- 550 .0779 
eiloride)..m sae - 540 .121 
Lithium nitrate.......... 280 .390 
Potassium dichromate ... 397 0335 
RIT EAEC esas seis oso 380 .0332 
Silver bromide.........- 500 .0760 
Gntoride: § . 5c eeoas «14.0 he 490 .129 
THEA Le pero et- aiakris eae 250 .187 
Sodium acctate.......--- 61.8 . 846 
Ghldratess cy gus <> <= -.- te 280 $325 
REE POR «ares «1s 350 .430 
LHosultate secs - >< <1 13-98 .570 
Stannic chloride......--. 14-98 .148 
Sulfur dioxide.......-.-. —20 apis: 
0 318 
20 Ont 
| 100 "418 
Sulfuric acid...........- PSOne as 19 .339 
acid pyro-......-.---- 1S S10 petite ctaen Re 8 35 334 
Water. meses =. -- 41 H:0 Sce special table | | 
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Specific heat is given in calories (15°) per gram per degree Centigrade. To 
change to joules per gram per degree Centigrade multiply by 4.185. 
1 
pumice 
eat 
Name Formula Temperature, Cal. 
Or 15°/g/ 
oC 
Acetic acid. jsde..2- en OH sCOsHe once ; 0 .487 
Acetone: ...5. 00h acne (CH3)2CO...... 3 —210 . 540 
o-Aminobenzoic acid..... HeNCeHsCOoH....... 85 . 254 
m-Aminobenzore acid .....2) Bsa. .0ccee teen 120 . 253 
p-Aminobenzoic acid. | Wivetonsia aca eee ete ae S 128 . 287 
Aniline x03... soon fesse CsHsNie. 2. saeeeee = ? ie 
Anthracene. ..00..0.054208 iWeb eee 50 . 308 
100 .350 
Anthraquinone.......... (CeH4)2(CO)2......... 0 . 258 
Azobenzene........-.-.2. (O72 END Bese bobo Sees 28 . 330 
Benzene «ii. oaese cence Ceklesa.. nicer — 250 .0399 
— 200 124 
—100 227 
—50 .299 
Benzo Acid soe. s s ociesiccl CcHrCOsH tayo. ae ns 20 . 287 
Benzophenone........... (Cekis)sCO se 25.n. sneak —150 115 
—50 .220 
0 275 
20 .303 
Betols seein ois ccccewce HOCsH41CO2CioH7.... —150 .129 
—100 nLGG 
o-Bromochlorobenzene...| CesH4BrCl............ — 34 .192 
m-Bromochlorobenzene.. | ........00ccese00ee- —52 .150 
p-Bromochlorobenzene...|] ..........0..00c000 — 40 .150 
0 .170 
o-Bromoiodobenzene..... CebaBrl .. coe weenie — 50 . 143 
m-Bromoiodobenzene... .. |) .sc.c0ss cascee ve ukes —75 to —15 .143 
p-Bromoiodobenzene..... —40 SIG 
8-Bromonaphthalene..... 41 . 260 
Bromophenol............ { 32 . 263 
(Wamphene® .ccsegusiers aie ce CioHi Sa4 35 . 380 
Caprig acid ......caeeecuse 8 .695 
Caprylic acid........ of —2 . 628 
Carbon tetrachloride..... CClaikitieetes be anita ast — 200 .0812 
—80 .182 
—40 -201 
Catechol 4S. <)..500,05%,-56.508 CcHia(OH ease eee 163 .278 
Chloral aleoholate....... CCl;CHO-C2HsOH.... a . 509 
ibydrate--2....2ce. oe CClsCHO-H20........ 32 .213 
Chloroacetic acid........ CH: ClCOsH sien -h 60 . 363 
p-Chlorobenzoic acid..... CIC6H.COsH 2 ek 80 . 228 
m-Chlorapbenzoic.acid.. eo eh. 94 . 232 
'p-Chiorobenxoie acid :~. qe oe ce een Conk: 180 . 242 
Crotonic acid........... CH3sCHCHCOeH...... 38 .520 
Cyamelidete teenees «ce Cs sOaNgecnicn aici oh 40 . 263 
Cyanuric acid.......-... GIN CO) 3h 6). eee 40 .318 
Dextrose? ote. acs. CellisO ss 32 epee — 250 0155 
0 277 
20 ~275 
Dextrinw.-s seesrrer ress (CsH100s) Beer eewrrr rots 0 to 90 . 292 
o-Dibromobenzene....... CeHa Brey meena. —36 . 249 
m-Dibromobeizeneae |... 0 ace eee —25 . 134 
p-Dibromobenzenes) sae) oan soe meee oe: —50 .139 
Dichloroacetic acid. ..... CHCICOsH. fas oa. solid . 406 
o-Dichlorobenzene....... (G75 U6! PRE eee —48.5 .185 
—————— eee ee ee eee 
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(Continued) 
Bee ce 
eat 
Name Formula Seas Cal. 
; 15°/g/ 

°C: 

m-Dichlorobenzeness. so2 |e ss ose lee ea aie ee —52 . 186 
p-Dichlorobenzene.......| ..esseee--seeeeeeee — 50 219 
Dieyencdramicde te, cert orca cera ceisler = 0 to 204 .456 
ID KU lshefol ves Gens tei Oe Cobis(OH iene nlaabtaatks 20 . 282 
m-Diiodobenzene........| CeHale..............- — 52 .100 
p-DiodobenzeneMeyt ese. 5| ae ween ocuasieh tte niael = —50 .101 
Dibenzyle cx silos stiles s (CsHsCHe)e2..... eevee 28 . 363 
Dimethyl oxalate........ (COsC@Hs) 2.7. sete eta = 10 212 
Dimethylpyrone......... (CH3)2CsH2O2........ 50 . 368 
o-Dinitrobenzene........ Gcbla(NOs)ocntacepiaek + —160 . 252 
Hi) WMLOTOW EM ZENE es 2c) ols icici eneisreeus sitelacs sTenel='« —160 . 248 
P= DimMitLFODEM ZENE see iare e |! se create osve pialersyche = = c= 119 . 259 
Diphenyl ie tiles = ost (Collis) eatcetse an ees 40 . 3885 
Diphenylamine.......... (CeHs) INGER Ree Sr 26 SBBY/ 
Ethyl aleohol.........-. oEteQHh ocaegkintirek + —190 . 232 

(crystalline) 

UAE COUS) coe nart ator alleles ne tie tenors ac eraee —190 . 260 
UPVEREIUOL se. tleraieterensns <> (CHOHCH: OES OV sae ais 60 .351 
HOEMIG SCG. shee ere: SWHGOsE see >, toe er - — 22 . 387 

0 . 430 
Glutaric acid............| (CH2)3(COsH)e2....... 20 . 299 
Glvcersl oo Tees wusdacet Cekts (OH) snnt aeaturer — 250 0471 
— 200 mp is) 
—100 Rad 
0 .330 
Glyicoliserccsse desea sce os (CEL ORD2 eee tteoe 40 . 528 
Hexadecane. .. dian.) --. Cidisaeen eee ee ees 19 .495 
Iodobenzené............ (OAS bates 3 ces Stuns Hed oa 40 .191 
aebosetene ns Meise CEOs nee 20 . 287 
Ci2H22011- Boss safes ee 20 . 299 
Laurictacia’.. tise. == 6 Gat Ce cw —30 .430 
Leyuloset? 0.) SS.Ge A6..3- Cc6Hi20 Sores cep ohs 20 275 
Malone acids.ac02. 2... CH» (COo)s., Votetine tht 20 ads) 
IMaltosev tee cea lc, occas Cre Oi set. Sess td oe 20 .320 
Meammibolnatn a Sage oc: tcc ee Carat eee 0 ~313 
Melsmine... cstiis- ss sce GIN Ghats ecvsipeaeteereres 40 .351 
Miypisticiacids de. . la... sc CisHo;COsHt 5S Ce 0 .381 
INapmbnalenes sees 2 cea roel peeictysats mie ereicle oe —130 . 281 
a-Naphthol?. th... nce Ci0H;0H AYA S EES) 50 . 240 
DINE HA Nelo h Shokan o.c| | ocomamonanac nou podond 61 252 
a-Naphthylamine........ Gr@elaNps tssancmoomso 0 .270 
m-Nitroaniline;......... HeaNCcHaNOz........- — 160 1275 
O-Nitroanilinesss.5 fo $4. - Ol) toetere tie enefelstepe elena « — 160 . 269 
DaINIGL ORNATE Soci cersrecaesteretel erereraverert ate por ere ire eteram eats —160 . 276 
Nitrobenzene...........- CaltvNiOoescennmet 20 .349 
100 356 
o-Nitrobenzoic acid......| NOzCsHsCO2H....... —163 . 256 
m-Nitrobenzoic acid.....] ....seseeee errr eens — 160 247 
Nitronapnthalene........ CighigiN Oona ein 0 . 236 
@xaligsAcldeer see eee (CO2H)2*2H2O........ 0 . 338 
50 .385 
Palmitic acid. .....eee CisHsiCO2H FG .e. - =< —180 .167 
—100 251 
— 50 . 306 
0 382 
20 .430 
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(Continued) 
Spesifig 
eat 
Name Formula Tempe tt: Cal. 
‘ 15°/g/ 
°Gs 
| 
WicriGiaGide eee occ, HOCcHe(NO2z)s....-... — 100 165 
0 . 240 
50 . 263 
Phthalic acid.j.5.<..-..- CoHa(COoH)s......... 20 #239 
Propionic acid.......... CaligCOsHinn saaetire = —33 .726 
n-Propyl alcohol......... Gi OH ier ceca niece ~— 200 .170 
—130 497 
iso-Propyl alcohol........ C3H OH. .pse eee: — 200 .0507 
Pyrotartaric acid........ GsEisOutennebonton tiene 20 .301 
Quinhydrone..22:/...... CreHt0O4.0 se 2 tore tian: — 250 .0165 
200 .0980 
0 . 256 
CUNO feta ccrot es eset ae Colia(OB) a... Macnee — 250 . 0246 
— 150 . 268 
QuiNone sete sie egeasie ae Onis OP a Amrsoiciasoidtd — 250 .0311 
— 200 113 
— 150 . 282 
Resorcinol sce OHsb((OMD Es cogs — 160 . 269 
Baloles ce Accson ewe as HOCcHszCO2CeHs..... 32 . 289 
Stearic Acid a. weve Cieliss COs ei.) 15 .399 
Succinic acid............ (CH2CO2H)e........ ; 0 . 248 
WUGTORG We ie erate ata. s.£ Cia Ore eet keaete 20 . 299 
Tartaric acidaceweess «0. JBI CASON 5, Sie b oe zi 36 . 287 
0 . 308 
| 50 . 366 
Dphyarol syepsyeyetetens etalk oe) <= Cr uOs sche ee 0 .315 
<Trahloroscetic acid. + | ‘CClsCOsE ....1te ad ode solid -459 
‘Trimethyl el me sell (CH s3)sC OBie ye antrten. —4 .559 
‘Trinitrotoluene. . .| CHsCoH2(NOz2)s....... _ 1 .170 
oad 
100 . 385 
Drinitroxylene.........-+ (CH3)2CeH(NOz2)3..... 20 to 50 . 423 
‘Triphenylmethane....... (Coklis) s@His Site thee s 0 . 189 
o-Noluic acid. 2s. .25,- GHs Cell sCOakinaee) | 54 W2TT 
m-Toluie Acid. 25. 665 6 3 Ni Soe sashes ed eres 54 . 239 
P= Police acid 28 a5..s ws eos oe Mee 130 $274 
p-Toluidine.. 8... .. 5 ot CHsCeHaNHe. i535... 0 ABBY 
20 387 
Ureasyeeebs «<2 2eeceans 2 = (NH2)2COn. He eta, 5 20 .320 





SPECIFIC HEAT OF HEAVY WATER 





Specific Molar 
% D2O0 Temp. °C. Heat Heat Observer 
eal./g eal./mol, 








99.7 |—20.5- 0 (solid) 0.408 8.18 Bartholomé and Clusius 
97.7 0 (solid) 0.51 10.2 Jacobs 

98 4 —26 (liquid) 1.018 20.4 Brown, Barnes, & Maass 
98 26 —45 (liquid) 1.003 20.1 a4 = i aaa 
98 26 —-65 (liquid) 1.008 20e2 . 4 wae? 
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SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 


Specific heat is given in calories (15°) per gram per degree Centigrade. To 
change to joules per gram per degree Centigrade multiply by 4.185. 


























epcac 
eat 
Name Formula ee ea Cal. 

15°/g/ 
BA'GELIGIACIG=(c.5 fowtie nso s =) CEs COOE veers 0 .468 
AGebON Esse ste eee os (GHis)ia©Obeerantace ite 0 .506 
20 wae) 
Acetvgnitrile. -...ofto « si6.« -is CH GIN Wee terenmciastecte 21-76 .541 
Acetophenone. . .| CsoHsCOCHs. BA) 3 20-193 474 
Acetyl chloride CH;:COCl..... .339 
Allyilacetate..... i... 0.8 CHsCO:CsHs. 0 431 
Bleohol ia. ya: «ets especie (Os ONS tara alae a naa 4 21-96 . 665 
benzoates es a sel CollsCOr@sklshaehisem- 20 . 388 
DUGCYTALC «dele eke as onsite C3sH7CO2C3Hs... .... 20 .451 
CHIOTIGE ssc = Ceres oe CH:CHCHO?Cl........ 0 .313 
isobutyrate........... CsH7CO2Cs3Hs..,..... 20 448 
propionate............] C2HsCOeCs3Hs........ 20 .451 
WELOrabe..ckeneiee see CaHsCOe2Cs3Hs........ 20 .451 
o-Aminobenzoic acid..... HeNCcH4zCOoH....... 145 .435 
m=AminobenZOIG ACIG. . .5,|\" scenes coves cesses 174 .435 
P-AMINODENZOIGLACIC ... a) |p core oracle seeds Slew chal edo le 186 444 
iso-Amyl acetate......... Bat eS RAM ae * 20 .459 
CNG (0) sel Waco oitaerereet 4 CsHiu0H.. ae 0 . 502 
20 ~535, 
75,5 - 688 
d-prim.-Amy]l alcohol ....| CsHi0H.......... b 22-125 wae) 
terteAimy) alcohol,.jr- co: ili wepegret te ci siete eadeciaey «12% 20-99 . 753 
iso-Amyl butyrate....... CsH7COeCsH11........ 20 459 
FONMALE couse. ohevs oe ees HiCO:CsHitnwase dees 20 459 
isobutyrate........... CsH7CO2CsHi1........ 20 459 
Proplonate....e. «25s CoHsCO2CsHiu.......- 20 459 
saccinate,. smock: .-- 6 (CHeCO2CsHi1)2.....- 0 449 
WALCTALC ccrtiencte ore c eyo CaHoCO2CsHu........ 20 .459 
iso-Amylamine.......... (OfFls keine s hy 745 oot ris 22-91 614 
IATA VINO ftacta toes = reel OBL doe artebeta tater ahtn <lierers 0 .282 
Anethol.. + | CoklsO@Elgie iiss cite h § 22.48 pail 
PA TIM y Setctcsael see ousivelocete CeHs*INH2c itis clas) 3 0 ‘478 
50 521 
100 547 
BAGS OLigey eva) sets sr nctcus GeHsOCHgs fants bitch 20-152 -483 
Benzaldechyde........... CoHsCHO.7..crastiechs 22-172 | .428 
HBS OMACNE.(c sicce-c oo ther crorciche (CAEN Sand scot casa 5 . 389 
20 -406 
60 444 
90 473 
BENZOIC, ACIG ap50hs 5-6 @cHisCOsHis. ae aac 0 424 
IBeEMZONIHUC o.. <td «ee lenera CelisC Newttretetieon.: 22-186 441 
8-Benzophenone......... (CeHs)2CO.e 22). Siam 3-40 383 
Benzyl alcohol.......... CcHsCH OU wane & 20-100 -OLL 
Ghloridesey ac. the cortnee CollsCHo@line. seaae!? 0 . 323 
PB GtOlws Ars cas etree HOCc6H4CO2Ci0H7. .. . 19-63 356 
Bromobenzene... ...... CeHisBr...,. Wstnia tee ES 20 .231 
o-Bromochlorobenzene...| CeHsaBrCl..........-- 0 2215 
m-Bromochlorobenzene.. | ........s22s-eeseees 0 212 
o-Bromoiodobenzenc..... CebuPriveeclshet the 5-100 . 160 
M-BromoidobenzeDe.. = = +) | sieve sie sin eine dale ele 5-100 .158 
Bromophenol............| HOCsH4Br...... rae 18-77 .316 
N=-BUtaHe ss oe civic sister so eye CaEi0 ac = thi emceteten tl 0 .550 
IsO-ButANE......0hhe sa =2 Pl ys oclodabtcoheeeeboniog 0 .550 
iso-Butyl acetate........ CH;G02CiHo. ade Broke § 20 .459 


ned 
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(Continued) 
Specie 
eat 
Name Formula Temperature, Cal. 
15°/g/ 
°Cr 
n-Butyl alcohol.......... (OVIE ONS howis ou tas ont. 3 2.3 .526 
19.2 563 
iso-Butylalcoholiaas «scar el oc idee eae ren reir 21-109 .716 
Butyl butyrate.......... G3sH;©OsCalls. 22. cise 20 .459 
iso-BubyliputyEAbere cc bil es cert etet so ebnertiieie tie 20 459 
n-Butyl chloride......... CaHoCh at tce roe: 20 .451 
LOTIMALE os ad saa oc eos HCO2CiHo.7..Griee 20 .459 
Butyl propionate........ CoHsCO2CsHo......-.- 20 .459 
iso-Butyl succinate....... (CH2CO2C4Ho)2....... 0 .442 
Butyl valerate. .i........ CaHisCO2C.Bio, facia * 20 .459 
n-Butyric acid........... G@3Ei7C Os mer eae 20-100 .515 
iso-Butyric acid......... ORSING aan oath orate 20 .450 
n-Butyronitrile C3H;CN : 21-113 547 
Caproic acid.. ah 29-105 .533 
Capronitrile........ Peak CN A: 18-156 542 
Carbon tetrachloride..... CClacdaustickiee st Saket 0 .198 
20 .201 
Caryactol.)....0ceenen - © : 24-233 OLE 
CaERGHO! facies tes es ace 4 0 .462 
GCllorall i6 siyeas te caus = =e CHO 17-53 . 250 
By Grate cctuwctieersinccst CCICHO-H20........ 55-88 .470 
Chlorobenzene... ...... Cobir Cla ee chee sce 20 . 309 
o-Chlorobenzoic azid..... Cl@cHsC Osha ek. ras-* - 0 . 392 
pO NS NOMO Cnn | acucSenour oeGceres- 10) . 266 
p-Chlorobenzoic acid.....) ....2626--sse-+--.-- 226 547 
Chloroform............. CHE]3 sachets eee 0 . 232 
15 . 226 
20 . 234 
o-Chlorophenol.......... HOCsHaGliyte aoe - 0-20 .401 
Chlorotoluene........... CHsCsHuCiin esa © 0 .316 
O-C@EES8Ol Slaw See oes 8 a CHs3CeHiOHe retaciat Q-20 .499 
THeGTesOlia ecole oe Se i oeia yee ets este von 0-20 -479 
p-Cresyl methyl ether....| CHsCsHsOCHs....... 0 .405 
Crotonic acid........... CsHsCOsHiais a setae © 71.4 . 500 
Cyclohexanol............ eee. Stuart 15-18 417 
Cyclohexanone.......... Call toOse tie sca 15-18 .433 
o-Cymeneé... aves cite os oe C3H;CsHsCHs es Fie S 0 .400 
Decylenes2) .d.bscces. ss (OPT ST Nera tee eae oe 0-50 .469 
Diallyl oxalate.......... (COcC3Es) 2... eee 20 426 
SUCCINALE ee electra o> ele (CH2CO2C3Hs)2....... 20 452 
Diamylene scene soe cle (Ohi s Pipe cin peer ciel 20-130 545 
o-Dibromobenzene.......| CeHsBre...........--- 0 .180 
m-Dibromobenzene a ea avewen elit out tata SER Sod 0 .175 
Dibutyl oxalate..... tl (COs@1Hs) 2. fsseetae-6 20 441 
Dichloroaccetic acid......| CleCHCOe2H.......... 21-106 . 350 
o-Dichlorobenzene....... CeH4Clz..).... idfat st 0 .270 
m=Dichlorobenzeves..<. ss «sete real aetert eran tied 0 .270 
p-Dichlorobenzene.......| .--2.seeeese ee eeee> 53-99 .298 
Diethylamine......-.... (Geils) a NEio eae kara 22.5 .518 
Diethylaniline........... CoHsN (CoETs)2. Sabiatd 20 .452 
Diethyl carbonate....... COKOCRER) aan ere 4 20-100 .464 
ketone... ee eeloreee (CoHis)\oCOn sta smhaee * 20-98 .5 O57, 
malate s. cance atertal HOC2H3(CO2C2Hs)e... 24-186 475 
malonate... 6.2 cs bo «sr | CH2(CO2C2Hs)2....... 20 .433 
OxaIRtON occ esis s Oat (COsC2Hs)2.. flseede 20 .433 
succinate jesawacoc ace (CH2 ROWOHCHE IDSs. peers 20 .452 
o-Diiodobenzene......... Coklala. cc sewnnetetete ot 0 . 1386 
men ee Nets ol ee 
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SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 




































(Continued) 
Ppeane 
eat 
Name Formula Temperainays Cal. 
* 15°/g/ 
°C: 
m-Diiodobenzene.....--.] ...eseeeee eee eee ees 34.2-99.6 .140 
Diisoamyl....... 21.5-155 .590 
oxalate........ 20 .449 
Diisobutylamine. 22-130 571 
Dimethylaniline 0-20 .418 
Dimethyl carbonate...... 19.8-88 452 
o-Dinitrobenzene.......- 0 .349 
m-Dinitrebenzene........ 90 .405 
p-Dinitrobenzene........ 0 3279: 
Diphenylamine........-. 53 .464 
Diphenyl oxide.......... 30 .399 
Dipropylamine.........- 22-100 597 
Dipropyl ketone........- 20-140 -552 
malonate........+++-- 20. .433 
succinate .......-+-++ (CH2C Ce aeAitaee 20 .452 
Di-n-propyl oxalate...... (COsCsElz)e te. tate o-t-1- 20 433 
Dodecane........-..-.+.- (OPA NSsueo oUdoU dm S 0-50 . 500 
Dodecylene...........-- (OMA aLY SoeoecodaD Gone © 0-50 457 
GREP ss 2 sistas se eteie eat (C2oHs5)20.. — 50 517 
0 ~52 

30 547 
120 . 803 
180 1.041 
Ethyl acetate........--- CHsCOsC2Hs.4:..-.-- 20 .459 
acetoacetate. ..... ..--| CH3COCH2CO2C2Hs. . 20-100 AT7 
ANG) aise Sosoos Pol ens Gisk-< Snicten age —100 .456 
0 .535 
25 .581 
100 . 824 
benzene..... «| CokisC2Hs.....% 0.2% 30 .409 
benzoate..... .| CoHsCO2C2H»......-- 20 . 389 
bromide..... GsE Br eceeertet-l 5-10 216 
15-20 215 
butyrate...........---| CsH7CO2C2Hs.. 20 .459 
Chloride... sere ets ial sh (Chl shi Ol lis aa arsio 6 0 . 368 
chloroacetate.......--- CICH2CO2C2Hs 9-138 .418 
dichloroacctate........ CleCHCO2C2Hs.......- 20 .329 
POrmater eres ee Bee ae te ae An hres 14-49 .510 
HOGIOC SE nie talcheicis eierecke CoHs1 Sae4 0 162 
isobutyrate.. 2.2. .-.-. C3H7COsCoHs .. . 20 459 
propionate........-.-- CrbisCO2Cobine: anc 20 459 
BULGE Fe. ete htelene «cs ale (Cres) aSs-setres eter -1- 0 .470 
15-20 AT7 
trichloroacetate......-- GCliCO2CeHs ss ..2200 or 10-81 .295 
RIOrALe oe cee ie a= CiHyCO2C2Hs:....-'-- 20 .459 
Ethylene bromide........ (CH Bregaateeetiaerinr 20 .174 
Chloride sce ce heweils|o os) she (COMO icsscoopoos.o0 20 .301 
60 .319 
Formamide........---++ HGONHetseeecucrnc = 19 .5a1 
Formic acid.........---- HCOsHa, cecete ert 0 .437 
15.5 5il 
20-100 .526 
Wurtural... + dees ot (Citiz©) CHO Reet 20-100 .418 

Glycerol, (glycerine)....- HOCH2 gC One - 
CHO Me ec.. sat 0 .540 
50 . 600 
100 . 669 
Glycollceccic setleeies ose ss (CHsOH)ascge eee 0 544 
14.9 orl 
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SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 




























(Continued) 

Specie 
eat 
Name Formula Temperature, Cal. 

1 
Heptaldchydeiin&, ke... 4. CrbisCHOFnee pero nt 0 365 
n-Heptane (BPs 982). 25i\'C7Hagicmmiss.che eine. 20 490 
iso-Heptane:.... 240.2 5. ods lh deere eats 0-50 501 
Heptylene (B. P., 98°)...| C7His.. 0-50 488 
Heptyliciacid se)... CsHisCOlH. Rides tanadets 9 558 
n-Hexadecane (B.P., 275°)| CisH34........0...-5- 0-50 496 
1, 5-Hexadiene.......... CHa nn cwrdrlWronaelsts 0 407 
o-Hexahydrocresol....... CH:CsHiOH.. 15-18 418 
m-Heéexahydrocresol ...-chilmene eae + eo siecle 15-18 ~422 
Pe ee amen 15-18 .423 
n-Hexane.. eee © 20-100 600 
Hexylenesat.e ot. nck 0-50 . 506 
Lauriciacid tetera 57 515 
Mésitylene:ii...048. 4... nC, 0 393 
Mesityl oxide. 21-121 521 
Methyl acetate. 15 .468 
alcoholic s'3 OM ccd 0 . 566 
20 .600 
Methyl aniline.......... CsHsNHCH3e- .4).:.%)-- 20-197 .513 
benzoate, ...08teep. + 42| CoklsCOsOH ss. sci ats 0 . 363 
butyl ketone.......... CH3COC Howes oseiate 21-127 1553 
n-butyrate............ C3H7CO2CH3......... 20 459 
chloroacetate.......... ClCH2CO2CHs3........ 20 382 
dichloroacetate........ Speke) = ioe Devel. 20 311 
ethyl ketone:is....... CH3€OC2Hs i 4234/0). 20-78 549 
ethyl ketoxime........ Woe (CoHs) CNOH 22-152 . 650 
POLINA coveisiorekdrs: svete any EL 3s s elsieictsisteletate 13-29 516 
hexyl ketone.......... on COCs Aono 2 22-168 - 552 
isobutyl ketone........ Cis CO CaHion ence 20 .459 
isopropyl ketone....... CH3sCOC3H7.......... 20-91 525 
propionate............ CsH7CO2CH3......... 20 .459 
trichloroacetate........ ClsCCO2CHs..... patel 20 . 267 
valerate... Week iewc as CsH»oCO2CHs.......... 20 459 
o-Methylcyclohexanone../ C7Hi2O0.......... Bets 15-18 .436 
m-Methycyclohexanone..| ...........0.e000055 15-18 441 
p-Methylcyclohexanone..| ..............0.002. 15-18 441 
Methylene chloride...... CH Clatuce.(0RR cee ied 15-40 . 288 
Mpyristic acid............ CisHia7CO2th.3.0rkia 56-100 . 539 
Naphthalene....:....... OED Bevcshcteln's oto t. 0 313 
a-Naphthol............. CroH 7OEIN WAN sibesutt. 0 389 
6=Naphthol.<.. 48... elie a ye ee 0 -403 
a-Naphthylamine. .-| CioH7NHe.. 53), 2 475 
o-Nitraniline. . HoNCcHiNOs.....-... 0 -400 
m-Nitraniline. ob oil MMeite Sonsrovlaute tates Ro Oreats eta t 0 . 392 
P=Nitraniliney 7,40... selmi tian etree oc 0 427 
Nitrobenzene............] CoHsNOz...... 30 339 
120 394 
o-Nitrobenzoic acid...... OxNCeHsCOoH....... 0 314 
m-Nitrobenzoic acid.....| ......20s0sscldellc. 0 405 
p-Nitrobenzoic acid......| ........ Sate hes 238 449 
Nitromethane........... CHsNO2.. IPOS ADOAD 6 Wey 412 
a-Nitronaphthalene...... GigEtyNOseacccae ce ct 58.6 365 
Nonane...... SSR 6.2 3. CokLoon sells tecrtaeteh. 0-50 503 
Nonylene...5..5.+8 20" 4 | Colasemone Boma seu, Sticao & 0-50 485 
n-Octane).s 3. tb. 6 2c oc Callie. cos scvetteeie a ds 20-123 578 
Octylene.,. CsHie ‘ 0-50 486 
Olive‘oil M.255 SE eae ee ey, 6.6 471 
Palmitic acid... CisHis1CO2Hiah. 3)... 65-104 653 








SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 






















(Continued) 
ee 
Speeiie 
eat 
Name Forroula Temperature, Cal. 
15°/g/ 
eC 
ee eee 2 es ee 
| 
Paraldehyde.........--- (CHsCHO)ar « 3.4. ste05. 0 .436 
Pentadecane......+.-+-- (OF ABET: BS oSiowaciddiae ae 0-50 A497 
Pentadecylene........--- Cis Es0 fatevels fous oc) halo kaye 0-50 471 
iso-Pentane. ..%. ..+ «1 (OflehAsnCsonococanueae 8 ~520 
Petroleum sc.cc Pere 6 eM S|, oS ose ove Eae eh 6 6 dole eyaleile 21-58 oll 
Phenetole.....'..+¢-s0s1 CéHsO@eHs.....-.---- 20 446 
Phenol sens - sary? Sects CéeHs Oar ac eee) i 14-26 .561 
pinencine coe sagebaghes GSC (OFS SINE oar Goo ae 20-98 523 
Propane.......0ss-:e2= OFS dane ont aoe as 0 .576 
Propionaldeliyde. stl at 5 CiHsGH Oren. dele 0 noaes 
Propionic acid..........+| CzHsCOsH.........-. 20-137 . 560 
Propionitrile..........-- (OL SIONS va or acaode 19-95 .538 
u-Propyl acetate........- CH3:CO:C3H7.2t...... 20 .459 
Propyl alcohol........--- (OFS CHOSE oormonocc —100 .435 
0 526 
25 586 
benzene: «<= 0-2 «miele CéHic@sHiag. see > os 0 .400 
Propyl benzoate.......-- CeHsCO2C3H7......-- 20 .398 
utyratescst.cciets «ites C3H7CO2C3H7......-- 20 .459 
chloroacetate........-- CHe2ClCO2Cs3H7....... 20 .414 
n-Propyl formste......-. HCOcGsH72.- 2.5 bs 20. .459 
Propyl! isobutyrate....... C3H7CO2C3H7........ 20 .459 
phenyl ethetie, beryl BOGE (OEIROICAS onoondcacoc 9 .429 
propionate.........-- | C3HsCOeCsH7........ 20 .459 
valerate. cis). t -tsite CiHsCO2GsH7. 12.2... 20 .459 
Pseudocumene........-- CéHs(@Has)g. .. 4. .- =. 20 .414 
Pyridine.............-+-+| CoHsN......-. see ees 21-108 .431 
@winol eee clears = ep acawietgte. scaptaels 0 492 
Quinoline::j. 2.0856. -2: CoH7 altee esse auskexe 0-20 1302 
Quinone...... 3.6. h- shins COs, PPD sacs dhawensvlobeis 0 .324 
Resorein ol rogesatt Gert | CéHa(OH ek... oo abot 0 452 
Salicylaldehyde.......--- HOCcH4CHO......... 18 . 382 
Salle: orto cae: HOCcsH4CO2CeHs..... 44.1 .391 
Stearic acid...........-- Ciz7HssCO2H........- 74-137 | . 550 
Tetrachloroethylene...... Ge saes sopacwaeson 20 (PA 
Tetradecane.......----- CisH30 0-50 497 
Tetradecylene. 0-50 453 
m-Thymol.... 50 .567 
POIUENIOS... cleus, svayshole ¢ ete inten CH3 0 . 386 
50 421 
100 .470 
o-Toluic acid... 0 422 
m-Toluic acid. 0 . 503 
p-Toluic poids .316 
o-Toluidine.. 22-195 524 
p-Toluidine...... +t 43 .598 
Trichlorocthylene. a HKG; 18 10) Reto ins do. aio 20 223 
Tridecane...... me | Cigkbotpere etiekde oye ot \nne,- 0-50 .499 
Tridecylene......--.- be | CA gk aeeeted ite eitvejeneryels 0-50 og 
Trinitrotoluene (2, 4, Chet CH Celia(N Os)srotecce % +300) 
Turpentine, oil... Dr 0 .411 
Undecane...... . 5 
Undecylene... . 
Valeronitrile..... 
iso-Valerie acid.. 
Oa VOM Cer aus onesein 
m-Aylene.........- 
p-Xylene.......+-+-ee-: 











SPECIFIC HEAT OF ALLOYS AND VARIOUS SOLIDS 


Values given in calories per gram. 


Substance. 


Alloys 

aluminum bronze, 88.7 Cu, 
.3 Al 

antimony bismuth tin, 21.6Sb, 
36.7Bi, 41.7Sn 

antimony lead, 37.1Sb, 62.9Pb 

bell metal, 80Cu, 20Sn....... 

Bismuth tin, 63.8Bi, 36.2Sn... 
46. 9Bij os 1Sns..o eae cone 
56-9 Bi 431900 oe ds cee 


20s 28Zile.cscrersnoheiereens 
bronze, 80Cu, 20Sn.......... 

88Cu, 12Sn, 0.94P 
Constantanis a. «nc ciscrescieiemiee 


German silver............... 


invar, 64Fe, 36Ni 


lead bismuth, 39.9Pb, 60.1Bi. . 
lead bismuth tin, 
32.5Pb, 49.0Bi, 18.5Sn...... 
31.8Pb, 32.0Bi, 36.2Sn..... 
lead tin, 63.7Pb, 36.3Sn...... 
46.7Pb, 53. 3Sn wach ace etar ie ea 
Lipowitz ‘alloy, 24:07 Pb eee 
10.18Cd, 50.66Bi, 14.24Sn 
manganin.. 


latinum iridium, 90Pt, 10Ir. . 
ose alloy, 27. 5Pb, 48. OBi,. ie 
23.6 Sn 


solder, see lead tin 
steel, ordinary (.004C).. 


Wood's alloy, 25.85Pb, 6.99Cd, 
52.43Bi, 14.73Sn 
Amalgams 
50.8Pb, 49.2Hg............4- 
78.3Pb, 37.1Sn, 62.9Hg....... 
DAN SNV4D OU... «0. ae ic tet 
Asbestosis chet oneisjeis (cies sishelehenn wits 
Basalt . 
Calcspar. . 
Carborundum. 





Cee rere rere reese eene 





Temp. ° C. | Sp. heat. 
20-100 0.104 
22-99 .046 
10-98 .0388 
14-98 ‘0862 
20-99 . 0400 
20-99 0450 
17-99 0450 

—186-—79 .0743 

—79-+18 .0873 
20-100 .0917 

14-98 .094 
15-98 . 086 
20-100 . 0874 

0 .098 
100 . 102 
0 .094 
100 095 

—182-+15 095 
15-100 .120 
15-600 .126 
16-99 .0317 
14-80 .0600n 
11-98 0448 
12-99 .0407 
10-99 0451 

5-50 0345 
0 .097 
100 095 
20-100 0323 
20-89 0552 
20 0.107 
100 $117 
5-50 0352 
23-99 . 0383 
22-99 .0729 
25-99 .0659 
20-98 195 
20-109 .20 
0-100 . 2005 
3-44 .162 
outta Site <ot 

200-10 .20 
20-99 .214 

10 .16 
20-100 722 
20-100 -40 
19-100 . 1988 
10-50 .161 
10-50 .117 


Observer. 





Louguinine 


Regnault 


Person 
Behn 
rhs 


Voigt 
Regnault 


Voigt 
Jaeger, Diesselhorst 


Tomlinson 


Person 


Person 
Regnault 


Mazotto 

Ji aeger, Diesselhorst 
Pionchon 

Schiiz 

Regnault 

Mazotto 


Regnault 
Schiiz 
Ulrich 


Mean 
Lindner 


Mean 


Regnault 
Weber, 1875 


Mean 
Louguinine, 1882 
Wachsmuth 


H. Meyer 
H. Meyer 


SPECIFIC HEAT OF ALLOYS AND VARIOUS SOLIDS 
(Continued) 


Values given in calories per gram 





Substance. Temp. ° C. | Sp. heat. Observer. 
Garboloyaecouiesites emits merlot face ieee teeteneys 052 
Granites ce criciie rok omeencneie 12-100 .192 | Joly 
Cesare cy es 7806\ 859 dMorfens Sa etersys —200 .168 |Nernst, 1910 
—180 .199 a, at 
—160 . 230 i ¢ 
—140 . 262 ie a 
—100 .325 s 
— 60 . 392 ~ Ba 
— 20 .480 a e 
-— 10 . 530 a > 
India rubber (Para)............ ?-100 .481 |Gee and Terry 
eathersdry ane ies oe eee . 36 
Niarble any setatous ahs onc tateeeis eke) Seay nay 0-100 Seal 
Micah (Mig)ieee= aaovcte) lep-kersicue cet nen 20-98 .2061 |Ulrich 
LURES Big con OODO GOIOL ID bee 0-20 .6939 |R. W. Weber 
PPOLCE LAM er fancier eleisiscenciereisicialchels 15-950 -26 Harker, 1905 
OE Mes Sosa cononoocoGne eoge 12-100 188 [J ave 
Mockenalbrstesletalsetere chaleisfeusiessiecel 13-45 .219 |Kop 
Rubber, Synthetic (Govefnment — 253 02692 Rance Ferguson, 
rubber—Styrene Type) = 223 08075 Prather, 1944 
—173 . 1462 ‘ 
— 73 . 2685 
— 53 . 4009 
— 33 -4123 
—- 38 .4319 
7 .4391 
17 4465 
27 4539 
47 4697 
SUG AEE ae talerre atetc tore oho cael hel sete oye 20 .274 |Hess, 1888 
WiiGaitiGeeseocnnoSocuodoToode 20-100 .3312 |A. M. Mayer 
NiGXere a weuks ae ip hone os ovddo dan ieavibeicgans 42 

















COLOR SCALE OF TEMPERATURE 


This table is the result of ‘ an effort to interpret in terms of thermometrie 
readings, the common expressions used in describing temperatures. It is obvi- 
ous that. the values are only approximations. 








Temperature, 
Color. ete 

Incipient red heats ss 2s. Ars ore 500-550 
Dark*redheat's. ease cm on oe enone 650-750 
Brighteredehea teemier ivi nee eak ey: 850-950 
Wellowish' red! heatiens oe on. ctersr enter 1050-1150 
Incipient white heat................ 1250-1350 
Whitetheati) 2.) Sistecar st oe oe Seren 1450-1550 





SPECIFIC HEAT 


ae! GLPL'O | TOST’ 
886¢°0 | SLPT'O | ZhIZ 
VvV6G 0 | GIST O | 6FFT 
006¢'0 | €8hI'O | 6FFT’ 
99860 | PSPT'O | 8FFT’ 
GI8G 0 | PEPL'O | SFP 
SOLC IOS |e aes SrVL 
VoLE'0 | 6E9T O | GEST” 
08960 | 89ST°O | c6ST 
96960 | LLVT'O | OS8T” 
c6S¢ 0 | 96ET 0 | LELT- 
Spe 0 | OTST 0 | Sc9T” 
OSG 0 | S8ZI'O | 60ST” 
09FG' 0 | PSIT'O | 96ET" 
91vG 0 | SLOL'O | Z8er° 
GLEG 0 | &660'0 | 89IT 
ae ee 61600 | SOT” 
Zy1ENyy 0— 


0 


ooocoocococcoooeoooeo 





Ssoeeseseoossosesoss 











Yee tl ccc odet bed ae fae fese |: [akan eee foo: OOF 
16Z1'0 | F9€0'0 | 2080°0 Lee | el a f OOkT 
Geit-01| oreo daOCrOronle ae Tees Pete. mht 
SZOTO -|-6220°0 1 F690 Ol at oe ee OOTT 
69010 | €FE0°0 | 2E90°0 | 299%°0 ‘0 | 92z0°0 | OO00T 
€90L'0 | TPZ0'°O | 1290°0 | 619z'0 ‘0 | g€z0°0 | 006 
2S01'0 | sggo°O | 0290°0 | Tz¢2'0 ‘0 | 6&z0°0 | 008 
TSOL'O | SEggo'o | 6F90'0 | ezSz°0 ‘0 | 9Fz0°0 | 002 
GFOL'0 | Sg80'0 | 8890°0 | 89z'0 ‘0 | z¢zo'0 | 009 
Se0T'O | O€80°0 | 2z90°0 | 9092 0 ‘0 | 6Sz0°0 | OOS 
ZEOL'0 | 8zg0'O | 9190°0 | 6zgz'0 ‘0 | 9920°0 | 00% 
9Z0T'0 | SzE0'0 | S090°0 |. TSFZ 0 ‘0 | 06z0°0 | 008 
0Z0T'O | ZZ0'0 | F6G0'0 | ¥F2Ez°0 [0-1 S160: 08! 00 
PLOL'O | OZE0'0 | €8G0'O | 26zz°0 ‘0 | 9gg0°0 | OCT 
S001'0 | 2Tg0'0 | €2S0°0 | 02zz°0 ‘0 | 6¢g0°0 | 0.0 

no ny BY IV dd Oe 

SIGE 


‘IoLIng pue ‘ueyyNepy “SNA JO VJep WO “poureU soinjesodure, oy} 4% yvoy OYloeds ond} OY} SEATS o[qQB} OU], 


oIMjyeIodusey, YM UONVIBA 
LV3H O1WW10ddS 
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SPECIFIC HEAT FOR AQUEOUS SOLUTIONS 


Giving the specific heat referred to that of water at the same temperatures, 
Concentration of the solutions is stated as the number of molecules of water to 
each molecule of the solutes (anhydrcus.) 


Values from Marignac, Thomsen and others. 








Concentration 


Substance Ce 














INCELIGEAICIC Siena tiene er Ste ae ee 
Aluminum sulphate......... 


ia hon Gentes bees SUS SS 
Barium chloride............ 
Cadmium sulphate.......... 
Calcium acetate............ 
CHIGTIC Grae a te iG aoe 
MUTALe et Me ee tees 
@hromc acid’ tee 
Copper chloride............ 
BUILT ALC) ee ee dene toa 
Gullo) sth Shea SBraaee- Ge ce 
Ferric chloride.............| 
Hydrochloric acid........... 
AcCuiCrAclGs armenia: steer. ‘ 
seacdtacetatectocsds oct cess 
MLETALE esis ee rosin cere: 
eithiumachloridew erties 
lagrahyersales Gand conan seas 
Magnesium chloride......... 
TIGEALES Creo nuckete culeretea> sks = 
Sulphsteseartrieereyetrtetssr slr. = 
Manganese chloride......... 
MMLTALE Oo teoe cieveis ste sue cere 






GUI ER, o oc coc cooboGUaHS 
INGETICHACIG een ratoeiecierae: ene o.- 
Oxalicuaci derricieeieiererlae ai 
Potassium bromide 

CATOONALO tse ieleleiiesel icicles 

Mitel, .os0n0cabo ns0ued 


SPECIFIC HEAT OF AQUEOUS SOLUTIONS 
(Continued) 

Giving the specific heat referred to that of water at the same temperatures, 
Concentration of the solutions is stated as the number of molecules of water to 
each molecule of the solutes (anhydrous). 

Values from Marignac, Thomsen and others. 














Penip Concentration. 
Substance. 2G. 
25 | 50 | 100 

Potassium oxalate.......... 21-52 | ..... | 0.839 | 0.908 

sulphate: ./.:.f «1's citer WE oogoe Mae ee Eas 
Silversnitrate jf... eee 25-52 0.849 | 0.913 
Sodium acetate: | j-2 «p20. +c 18 0.938 | 0.965 

bromideAacg .b.ssesaeee oe 20-52 0.886 | 0.939 

carbonates wee eee es ce 21-52 0.907 | 0.943 

chloridetea: 4.1. acepietae eee 0.931 | 0.962 

chromates. A-pecccicctehae 21-52 0.856 | 0.913 

hydroxide. 7 <t- teieice a - e 18 0.942 | 0.968 

iodide 2 Brass sc sias «ee: 20-51 0.850 | 0.917 

Pitine les etree eS. Sees 18 0.918 | 0.950 

rwulyltate . o .f.h ess 0's 282 21-52 0.878 -| 0.960 
Strontium chloride.......... 21-26 | # s,s 0.814 | 0.894 

MILTAte fegee. toh clasts 20s 19-51 | ..... | 0.817 | 0.890 
Sulphuriciecide-...-..- 4-2 - 21 : 0.915 é 
Zing chloride.e-f oe eee neko } 19-51 

nitrate verr.. ci < | decals o> oe Rial 20-52 

Bulphaterys ec sleiers s2 < terehgs 20-52 | ..2.. 
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SPECIFIC HEAT OF GASES 


The following table gives values of the specific heat at constant pressure in 
calories per gram and the value of y, the ratio of the specific heat at constant 
pressure to that at constant volume. Values are given for pressures of one 
atmosphere except where otherwise stated. 






































Sp. ht., const. press. Value of y 
Gas or vapor 3 
ee ee OR | | sar y | Obs. 
Acetaldehyde, C2H.0.....|..428 0%. ¥occ [ieee ee [se eee. ] 30 1.14 39 
Acetic acid, CoHsO2...... 118-140 1.50 1 136 1.15 30 
140-180 1.27 LI ees Cees an rodeo talteoaeg 
Acetone, C3H60.......... 26-110 OD. SE7O B28 LM c.. chloe, «tie eure fetaste « 
130-230 OCATIO)| “23 iad... WRB. Sasi ap apebteaiisets « 
Acetylene, CoH2.......... —71 0.3509) 26 —71 1.31 26 
! : +15 23832) eters +15 URAC ilaolog 
1 an and Concer SpE ohne —120 (10 atm.) |0.2719)...... —118 1.415 3 
(20 atm.) |0.3221)...... —78 1.408 3 
(40 atm.) |0.4791]...... +17 1.403 3 
(TAD AAN Get woullllbosbhoes 6 ocealFanoss als ona. 
—50 (10 atm.) |0.2440]...... |). 6.2... ee ee fee ee epee eee 
(20 atm.) 0.2521)... ...|]..... 0. ee eee epee ee eee eee es 
(40 fate) O52 741 | eerste ater teases ll |apeienaesons|lte cetera = 
070 afar IO S191 | Meas Nl iBoccae ee lee teats 
(Data for air compiled| +50 (20 atm.) |0.2480].....||...-..---0+ [eee ees ae 
from various observers: (OO Mia) OCA Se Geultscocnes cas ocn|lecace A teeer 
2, 6, 10, 19, 21) » 13(220 atin. )ui0. 2901 rape. « =illies eran <peetaretsl| net eyes 4 lesetato~ 
100 (1 atm.) |0.2404]...... 100 1.401 
(20 atm.) |0.2471). 00... |]... . 0. eee eee [ ere eens lee eee 
(100 atm:)10 22600) jenk ole eee seine mie mere aeicte)ifin= aes 
(220 atim:)|O 22341) corte |e c. oe see ee cer ree miinn = n 
400 O24 50 eee 400 1.393 
1000 0.2570)...... 
1400 0.2699]...... 
1800 0.2850)...... 
Ammonia, NH3.......... 15 OPS232 eee | 
Amylene, CsHo.......--- ca. 210 0.631 9 | 
ATZON AGT sock a —180 0.133 26 | 
+15 0.1253)... .. | 
Benzene, CeHe..........- 80 0.260 | 14 | 
34-115 0.301 37 | 
120-220 0.370 23. | 
Bromingg Bret rece rice. 19-388 . |0.055 31, ji 20-350 1.32 31 
j (0.3-1.5 atm.) 
Carbon dioxide, COz...... —75 0.184 26 | —75 1.37 26 
+15 OAL 989) ere | +15 15304 Nance. 
Carbon disulfide, CS2.... . 80-190 (Day NCR. WS baness eb aellepasesalleiags 
Carbon monoxide, CO... - —180° 0:259 | 26 || ; —180 1.41 26 
+15 0.2478|...... | PSrI5 | 1.408 ae 
Carbon tetrachloride, CCl4 0 0.140 | 16 20 (0.latm.) | 1.13 | 4,34 
30 0.132 LG: MUGS OME Coos Grae foil cro sisvavatellt aurea 
70 0.115 NG, Slee careers testete tillam.sie ele <iiiesvetars 
Chlorine Cle sai ieee. 15 0.1149]. .... 15 1SS55 ine 
Chloroform, CHCls....... 27-118 0.145 37 100 1.15 30 
120-230 0.157 DS a All Rpts ate eave acoiall 's.a7<)overayel|terevelens 
Cyanogen, CN.........-- 15 0.4095]...... 15 1.256 ules 
Ethane, CoHe..........-- —82 0.3475) 26 —82 1.28 26 
+15 0): 3861) ee 00c +15 Viigow MNeresers 
50 1-21 ie 
Ethyl acetate, CaHsQ2... . 35-189 (ESPAMIIE SY PUNE Sen caeaan coo llnnecooc|\50006 
Ethyl alcohol, C2H<O..... 90 0.406 |8, 18 90 1.13 | 8,18 
100-223 0.454 DSM. heave es, = accip oreo te deere etelat sl « 
Ethyl bromide, C2HsBr.. . 28-116 0.161 | 37 14 (0.3 atm.) | 1 19 4 
Ethyl chloride, ©z2HsCl. . . 10-170 0.2750} 23 16 1.19 4 
ond (0.3-0.5 atm.) 
Ethyl cyanide, CsH:N.... 114-223 1 4260) iSS Wieiiec ceetere te vsaisiars wl|ave-010)6 
Ethyl ether, CaHwO...... 27-189 O:4619 Soi eeamre TOTEM epeticli secre 
35 0.4449] 14 35 | 1.08 14 


SPECIFIC HEAT OF GASES (Continued) 



































Sp. ht., const. press. Value of + 
Gas or vapor Tem anh 
p. p. ht. Temp. 
°C eal. /g Obs. °C Y Obs. 
Ethylene, C2Ha.......... —91 0.3086) 26 —91 lege 26 
+15 0.3592)..... +15 fe een oe 
15-100 0.399 ise 
25-200 0.430 
Ethylene chloride, C2H4Clo 111-221 0.23 
Helium, "Hehe. p eae —180 1.25 
Hy driodic'acids Hie sacnag|iteercene eaters 
Hydrobromic acid, HBr... +11-100 0.082 
Hydrochloric acid, HCl... 10-190 0.185 
15 0.1939 
Hydrocyanic acid, HCN. .|...............|...:-- 
Hydrogen} Hasan 23 9 a. cvcllleat set oe pee eee 
—181 2.64 
—76 3.15 
+15 3.389 
100 3.429 
200 3.463 
(Data for hydrogen com- 400 3.533 
piled from various 600 3.602 
observers: 5, 21, 29) 800 3.672 
1000 3.741 
2000 4.088: 
Hydrogen sulfide, H2S.... —57 0.292 
—45 0.279 
+10-190 0.248 
15 0.2533 
Todines DT. oc p.tnige nite 206-377 0.024 
Krypton Kr yy lose cee Tete a ee ee pee 
(Mercuiyy big se 2 tet tere sill vteteh me ef rice cet. 
Methane, CHy..... ..... —115 0.4502 
—80 0.5038 
—74 0.4979 
+ 10-200 0.5931 
15 0.5284 
Methyl alcohol, CH.O.... 77 0.390 
100-223 0.4581 
Methyliether; CoHsOh 72. |. 2 eee at oemen lee es 0 
Neon; Nase trace t st syns. aal ec aprteste erseel eves elas 
Nitric oxide, NO......... —80 0.2445 
—45 0.2389 
+10-180 0.232 
15 0.2329 
Nitrogen, Ne............. —181 0.256 
, +15 0.2477 
Nitrogen peroxide, NOz... 27-67 1.620 
Nitrous oxide N20........ —70 0.1900 
—30 9.1998 
+15 0.2004 
_ 25-100 0.212 
Oxygen, O2.............. —181 ; 








SPECIFIC HEAT OF GASES (Continued) 



































Sp. ht., const. press. Value of 7 
Gas or vapor Tem g = 
p. p. ht. Temp. 
°C; ele Obs. 2G) Y Obs. 
Oxygen, O2 (Con’l)...... 400 0.2213) 20 400 1.391 20 
600 0.2241} 20 600 1.383 20 
800 0.2278) 20 800 1.375 20 
1000 0.2325) 20 1000 1.365 20 
2000 0.2669} 2 2000 1.303 20 
Bnosetoniiy Deen aan |S be oe@er aon corral ered Here S, 300 17. 28 
Phosphorus __ trichloride, 
CAN eek seeing: 110-250 0.135 23 
Teast bane il SO cee Bee Senn gee menos | [Dies a) Iieime Ot 
Bropanen Cglia=e arises cll Meant telat also cetefallls =icc areas 
Silicon tetrachloride, SiCls 90-230 0.182] 23 
Gia iitick ONtpg eaeee bree elle coean ay bene cea eens 3 Jl boee or 
Stannic chloride, SnCls. .. 149-273 0.094 | 23 
Sulfur dioxide, SO2....... 10-190 0.134 | 23 
15 OQ eLOLG| aerate: 
WatermetsO) Wiser sepa ee: 100 0.4820)...... 
120 0.4769). . - 
140 O: 744i). oy 
160 O) S719) 1. ee 
(Data for water compiled 180 OS 471012 ons 
from various observers: 200 0471013 <5. 200 MEST sere 
11, 12, 20) 300 Q. 4769) 2 E> 300 LOA Phere 
400 0.4901)...... 400 Weed Wee ee 
500 (1 atm.) |0.5071]...... 500 1206.7 Shs. 
(AO) atrae)! (0; 5159) & on eccll|| ae seas etree gets = 41s] aye 
(20 atm.) [0.5259]... ..-|]... 0-2-2 2-22 ]e eee ee [eee 
5. Cori SO ja eee A rae le id ee Pe entree eerere al eer 19 1.66 22 
ede ee ee ee ee 
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BOILING POINT OF WATER* 
(Hydrogen Scale) 








Tenths of millimeters 















































Pressur 
mn 0 Lyne elie 4 HS pe eer esha) ak 
700 97.714 | 718 | 722 | 725 | 729 733 | 737 | 741 | 745 | 749 
701 753 | 757 | 761 | 765 | 769 773 | 777 | 781 | 785 | 789 
702 792 | 796 | 800 | 804 | 808 812 | 815 | 820 | 824 | 828 
703 832 | 836 | 840 | 844 | 847 851 | 855 | 859 | 863 | 867 
704 871 | 875 | 879 | 883 | 887 891 | 895 | 899 | 902 | 906 
705 97.910 | 914 | 918 | 922 | 926 930 | 934 | 938 | 942 | 946 
706 949 | 953 | 957 | 961 | 965 969 | 973 | 977 | 981 | 985 
707 989 | 993 | 996 |*000 |*004  |*008 |*012 |*016 |*020 |*024 
708 98.028 | 032 | 036 | 040 | 043 047 | 051 | 055 | 059 | 063 
709 067 | 071 | 075 | 079 | 082 086 | 090 | 094 | 098 | 102 
710 98.106 | 110 | 114 ] 118 | 121 125 | 129 | 1383 | 137 | 143 
711 145 | 149 | 153 | 157 | 160 164 | 168 | 172 | 176 | 180 
712 184 | 188 | 192 | 195 | 199 203 | 207 | 211 | 215 | 219 
713 223 | 227 | 230 | 234 | 238 242 | 2416 | 250 | 254 | 258 
714 261 | 265 | 269 | 273 | 277 281 | 285 | 289 | 292 | 296 
715 98.300 | 304 | 308 | 312 | 316 320 | 323 | 327 | 331 | 335 
716 339 | 343 | 347 | 351 | 355 358 | 362 | 366 | 370 | 374 
717 378 | 382 | 385 | 389 | 393 397 | 401.| 405 | 409:| 412 
718 416 | 420 | 424 | 428 | 432 436 | 440 | 443 | 447 | 451 
719 455 | 459 | 463 | 467 | 470 474 | 478 | 482 | 486} 490 
720 98.493 | 497 | 501 | 505 | 509 513 | 517 | 520 | 524 | 528 
721 532 | 536 | 540 | 544 | 547 551 | 555 | 559 | 563 | 567 
722 570 | 574 | 578 | 582 | 586 590 | 593 | 597 | 601 | 605 
723 609 | 613 | 617 | 620 | 624 628 | 632 | 636 | 640 | 643 
724 647 | 651 | 655 | 659 | 662 666 | 670 | 674 | 678 | 682 
725 98.686 | 689 | 693 | 697 | 701 705 | 709 | 712 | 716 | 720 
726 724 | 728 | 732 | 735 | 739 743 | 747 | 751 | 755 | 758 
727 762 | 766 | 770 | 774 | 777 781 | 785 | 789 | 793 | 797 
728 800 | 804 | 808 | 812 | 816 819 | 823 | 827 | 831 | 835 
729 838 | 842 | 846 | 850 | 854 858 | 861 | 865 | 869 | 873 
730 98.877 | 880 | 884 | 888 | 892 896 | 899 | 903 | 907 | 911 
731 915 | 918 | 922 | 926 | 930 934 | 937 | 941 | 945 | 949 
732 953 | 956 | 960 | 964 | 968 972 | 975 |. 979 | 983 | 987 
733 .|- - 991 | 994 | 998 |*002 |*006.. |*010-|*013 |*017: |*021 |+025 
734 | * 99.029 | 032 | 036 |:040 | 044 | 048 | 051 | 055 | 059 | 063 
735 99.067 | 070 | 074 | 078 | 082 085 | 089 | 093 | 097 | 101 
736 104 | 108 | 112 | 116 | 119 123 | 127 | 131 | 135 | 138 
737 142 | 146 | 150 | 153 | 157 161 | 165 | 169 | 172 | 176 
738 180 | 184 | 187 | 191 | 195 199 | 203 | 206 | 210 | 214 
739 218 | 221 | 225 | 229 | 233 236 | 240 | 244 | 248 | 252 
740 99.255 | 259 | 263 | 267 | 270 274 | 278 | 282 | 285 | 289 
741 293 | 297 | 300 | 304 | 308 312 | 316 | 319 | 323 | 327 
742 331 | 334 | 338 | 342 | 346 349 | 353 | 357 | 361 | 364 
743 368 | 372 | 376 | 379 | 383 387 | 391 | 394 | 398 | 402 
744 406 | 409 | 413 | 417 | 421 424 | 428 | 432 | 436 | 439 
745 99.443 | 447 | 451 | 454 | 458 462 | 466 | 469 | 473 | 477 








518 | 522 | 525 | 529 | 533 537 | 540 | 544 | 548 | 551 
555 | 559 | 563 | 566 | 570 574 | 578 | 581 | 585 | 589 


746 | 481 | 484 | 488 | 492 | 495 | 499 | 503 | 507 | 510 | 514 
592 | 596 | 600 ! 604 | 607__| 611! 615 | 619 | 622 | 626 





For lower pressures see under Vapor Tension of Water 
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BOILING POINT OF WATER (Continued) 
(Hydrogen Scale) 




































































Tenths of millimeters 
Pressure 
a8 0 Holo asSa ae Sent ieucllAcOndiecla ) Ble 
750 99.630 | 633 | 637 | 641 | 645 648 | 652 | 656 | 659 | 663 
751 667 | 671 | 674 | 678 | 682 686 | 689 | 693 | 697 | 700 
752 704 | 708 | 712 | 715 | 719 423) || 726 | 730" | 8734.) 738 
753 741 | 745 | 749 | 752 | 756 760 | 764 | 767 | 771 | 775 
754 778 | 782 | 786 | 790 | 793 797 | 801 | 804 | 808 | 812 
755 99.815 | 819 | 823 | 827 | 830 834 | 838 | 841 | 845 | 849 
756 852 | 856 | 860 | 863 | 867 871 | 875 | 878 | 882 | 886 
757 889 | 893 | 897 | 900 | 904 908 | 911 | 915 | 919 | 923 
758 926 | 930 | 934 | 937 | 941 945 | 948 | 952 | 956 | 959 
759 963 | 967 | 970 | 974 | 978 982 | 985 | 989 | 993 |.996 
760 100.000 | 004 | 007 |} O11 | 015 018 | 022 | 026 | 029 | 033 
761 037 | 040 | 044 | 048 | 052 055 | 059 | 063 | 066 | 070 
762 074 | 077 | 081 | 085 | 088 092 | 096 | 099 | 103 | 107 
763 110.) 114 | 118 | 121 |-125 129 | 132 | 136 | 140 | 143 
764 147 | 151 | 154 | 158 | 162 165 | 169 | 173 | 176 | 180 
765 100.184 | 187 | 191 | 195 | 198 202 | 206 | 209 | 213 | 216 
766 220 | 224 |. 227 | 231 | 235 238 | 242 | 246 | 249 | 253 
767 257 | 260 | 264 | 268 | 271 275 | 279 | 283 | 286 } 290 
768 293 | 297 | 300 | 304 | 308 311 } 315 | 319 | 322 | 326 
769 330 | 333 | 337 | 341 | 344 348 | 352 | 355 | 359 | 363 
770 100.366 | 370 | 373 | 377 | 381 384 | 388 | 392 | 395 | 399 
771 403 | 406 | 410 | 414 | 417 421 | 424 | 428 | 432 | 435 
772 439 | 442 | 446 | 450 | 453 457 | 461 | 464 | 468 | 472 
773 475 | 479 | 483 | 486 | 490 493 | 497 | 501 | 504 | 508 
774 511 | 515 | 519 | 522 | 526 530 | 533 | 537 | 540 | 544 
775 100.548 | 551 | 555 | 559 | 562 566 | 569 | 573 | 577 | 580 
776 584 | 588 | 591 | 595 | 598 602 | 606 | 609 | 613 | 616 
777 620 | 624 | 627 | 631 | 634 638 | 642 | 645 | 649 | 653 
778 656 | 660 | 663 | 667 | 671 674 | 678 | 681 | 685 | 689 
779 692 | 696 | 689 | 703 | 707 710 | 714 | 718 | 721 | 725 
780 100.728 | 732 | 735 | 739 | 743 746 | 750 | 753 | 757 | 761 
781 764 | 768 | 772 | 775 | 779 782 | 786 | 789 | 793 | 797 
782 800 | 804 | 807 | 811 | 815 818 | 822 | 825 | 829 | 833 
783 836 | 840 | 843 | 847 | 851 854 | 858 | 861 | 865 | 809 
784 872 | 876 | 879 | 883 | 886 890 | 894 | 897 | 901 | 904 
785 100.908 | 912 | 915 | 919 | 922 926 | 929 | 933 | 937 | 940 
786 944 | 947 | 951 | 954 | 958 962 | 965.| 969 | 972 | 976 
787 979 | 983 | 987 | 990 | 994 997 |*001 |*005 |*008 |*012 
788 _| 101.015 | 019 | 022 | 026 | 029 033 | 037 | 040 | 044 | 047 
789 051 | 054 | 058 | 062 | 065 069 | 072 | 076 | 079 | 083 
790 101.087 | 090 | 094 | 097 | 101 104 | 108 | 112 | 115 | 119 
791 122 | 126 | 129 | 133 | 136 140 | 144 | 147 | 151 | 154 
792 158 | 161 | 165 | 168 | 172 176 | 179 | 183 | 186 } 190 
793 193 | 197 | 200 | 204 | 207 211 | 215 | 218 | 222 |, 225 
794 229 | 232 | 236 | 239 | 243 246 | 250 | 254 | 257 | 261 
_795....| 101.264 | 268 | 271 | 275 | 278 282 | 286 | 289=| 293 | 296 
796 300 | 303 | 307 | 310 | 314 317 | 321 | 324 | 328 | 332 
797 335 | 339 | 342 | 346 | 349 353 | 356 | 360 | 363 | 367 
798 370 | 374 | 377 | 381 | 385 388 | 392 | 395 | 399 | 402 
799 406 | 409 | 413 | 416 | 420 423 | 427 | 430 | 434 | 437 
800 101.441 | ... ite Serie ee ord a ee ae eishe 
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MELTING POINTS OF MIXTURES OF METALS 
(Smithsonian Physical Tables) 
Melting-points, °C. 





Percentage of metal in second column. 





0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 





Metals 
x 
Pb. Sn. 326 
Bi. 322 
Te. 322 
Ag. 328 
Na. aes 
Cu. 326 
Sb. 326 
Al. Sb. 650 
Cu. 650 
Au 655 
Ag. 650 
Zn 654 
Fe 653 
Sn. 650 
8b. Bi. 632 
Ag. 630 
Sn. 622 
Zn. 632 
Ni. Sn. 1455 
Na. Bi. 96 
Cd. 96 
Cd. Ag. 322 
48k 321 
Zn. 322 
Au. Cu. 1063 
Ag. 1064 
Pt. 1075 
K. Na. 62 
Hg. a 
Ti. 62.5 
Cu. Ni. 1080 
Ag. 1082 
Sn. 1084 
Zn. 1084 
Ag. Zn. 959 
Sn. 959 


Na. Hg. 96.5 


295 
290 


850 
870 
90 


262 240 


220 
145 
760 


190 
126 
600 


185 
168 
480 
775 


200 
205 
410 
840 
200 
1005 
560 
1040 
930 


216 232 
... 268 
425 446 





*The data in this table are compiled from various Renae hence the 
variations in the melting point of the metals as shown in this column. 
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MELTING AND BOILING TEMPERATURES 


Temperature of Fusion for Various Substances for Atmospheric 
Pressure 
For the melting- and boiling-points of the chemical elements and of 


inorganic compounds see under Physical Constants of the Elements, and 
Physical Constants of Inorganic Compounds. 





Substance. 


Acetylene..... 


Alcohol, ethyl. . 
Brassqepecsee te 


Camphor? a... 
Caoutchouc, 
pure gum.... 
Chloroform... . 
Etheraaey aenbe 


Temp. of fusion 
cs 


—81 
—130. 
900. 
31-31.5 
177.7 


120. 
— 63.2 








—117.6 


Substance. 


German silver. . 
Glassive. a5. 2 
Glycerine...... 
Oliveruil........ 


Sea water..... 
Sugar (cane)... 








Temp. % fusion 


1000. 
1100. 
17. 
2-6 
55. 
135. 
2.5 
160. 


Boiling-point for Various Substances 


Giving the boiling-point at atmospheric pressure and the variation per 
cm. pressure near 76 cm. 





Substance 


Acetone........ 
Acetylene...... 
Alcohol, ethyl... 


methyl 


Amyl acetate... 
Benzene........ 
Camphor....... 
Chloroform..... 
Hitherser cnet te 
Gasoline........ 
Glycerine....... 
Turpentine..... 


oie eieliwis © loiee ul @ 


Variation. 


0.39 


0.34 
0.35 


0.43 
0.56 
0.41 
0.40 


MELTING POINT OF JCE—VARIATION WITH PRESSURE 


(From Tamann, 1900, by permission.) 





Pressure in kg. 
per sq.cm. 


i} 
336 
615 
890 

1155 


Temp. ° C. 


i 
Pressure in kg. 
per sq.cm. 





(let 
—_ 
SNON OS 
oOnoune 


1410 
1625 
1835 
2042 
2200 


Temp. ° C. 
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BOILING POINTS OF WATER-ALCOHOL MIXTURES 


(P. N. Evans, Journal cf Industrial and Engineering Chemistry.) 























Wiais ht nenorns isteht pes cent 

< int, alcohol in Bolltig point! alcohol in 

rd a ' fo) Bg ce t 

Liquid. Vapor. Liquid. Vapor. 
18.2 91 92 86.5 18 71 
78.4 85 89 87.0 17 70 
78.6 82 88 87.5 16 69 
78.8 80 87 88.0 15 68 
79.0 78 86 88.5 13 67 
79.2 76 85 89.0 12 65 
79.4 74 85 89.5 11 63 
79.6 72 84 90.0 10 61 
79.8 69 84 90.5 10 59 
80.0 67 83 91.0 9 57 
80 2 64 83 91.5 3 55 
80.4 62 82 92.0 8 53 
80.6 59 82 92.5 7 51 
80.8 56 81 93.0 6 49 
81.0 53 81 93.5 6 46 
81.2 50 80 94.0 5 44 
81.4 47 80 94.5 5 42 
81.6 45 80 95.0 4 39 
81.8 43 79 95.5 4 36 
82.0 41 79 96.0 3 33 
82 5 36 78 96.5 3 30 
83.0 33 78> 97.0 2 27 
83.5 30 77 97.5 2 23 
84.0 27 76 98.0 1 19 
84.5 25 75 98.5 1 15 
85.0 23 74 99.0 0 10 
85.5 21 73 99.5 0 5 
36.0 20 72 100.0 0 0 
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MOLECULAR ELEVATION OF THE BOILING POINT 


(Most values from Hoyt, C.S. and Fink, C.K., Journal of Physical Chemis- 
try, Vol. 41, No. 3., March, 1937.) 

Molecular elevation of the boiling point showing the elevation of the 
boiling point in degrees C due to the addition of one gram molecular weight 
of the dissolved substance to 1000 grams of any one of the solvents below. 
The correction in the last column gives the number of degrees to be sub- 
tracted for each mm. of difference between the barometric reading and 
760 mm, 

















K Barometric Correction 

Solvent B per mm. 
Acetic acid ata ps Steep cee oe 3.07 0.0008 
ACetOne vente. scp ato eeneienin came Law 0.0004 
Aniline, 7.0%: ©) Sethe ote othe mens 3.52 0.0009 
Bengene.....8: 5.2 Sikes. oes sae oe 2.53 0.0007 
Bromobenzene.:2....-4+++0«sie+- 6.26 0.0016 
Carbonsbisulfide sneer. seen 2.34 0.0006 
Carbon tetrachloride............. 5.03 0.0013 
Chioroformhs Sie.) eee eee 3.63 0.0009 
Gyctohexane. 2 a0... soe eh 2.79 0.0007 
Ethanol (ethyl aleohol)........... tno? 0.0003 
Ht hy ltacetate Levers ieis wet etrons 2.77 0.0007 
Bthyd ethers, Be. 5... cbccke See 2.02 0.0005 
n-Hexane $2). iy ehisaak aectec Bly 2.75 0.0007 
Methanol (methyl alcohol)........ 0.83 0.0002 
Methyl acetate QS: 0.0005 
Nitrobenzene.... 5.24 0.0013 
n-Octane..... 4.02 0.0010 
Phenol Weeder. dees sere oe 3.56 0.0009 
Toluenes serie a ee ee 3.33 0.0008 
Wiatercn eos Fel cache ce oe. 0.512 0.0001 








MOLECULAR DEPRESSION OF THE FREEZING POINT 


Showing the depression of the freezing point due to the addition of one 
gram molecular weight of dissolved substance, for various solvents. 





Depression for one gram 
molecular weight dissolved 








Solvent in 100 gms. 
26 

Aceticiacid Memeo. oe eee cee cs 39.0 
Benzene seer petie. fs oa te ee gee 49.0 
Benzophenone ea... ss. wee ee beet 98.0 
Diphenyl ee eee eee at 80.0 
Diphenylamine.... 86.0 
Ethylene dibromide....................... 118.0 
Formieacid j4.4 see os ok eee 27.7 
Naphthalene ea ae ac eenn. 2 ae eee 68-69 
Nitrobenzenes... a. ernie. oc ieee 70.0 
Phenol ere eee ee ees 74.0 
Steariciacidtsu.. sk een See 45.0 
‘Eriphenyl methane; Soria ous oo one: 124.5 
Urethane yey ic snc eee ee ee 51.4 
Water. Sh tisc vice octets sone 18.5-18.7 


Se 
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LOWERING OF FREEZING POINT FOR AQUEOUS 
SOLUTIONS 


The concentration of the solutions is expressed as the number of gram 
formula weights per 1,000 grams of water. The table gives the molal lower- 
ing of freezing point in °C for the concentration stated. 







Concentration 





0.2 03 | 1.0 ee 5.0 


















































AgNOs...].. 3.20 |2.96 || 2.63 12.16 }.... 
oe) Sa ae a | 5.76 17.06. 119540 Eo cst iee ls 
ATCN Os) 8% toiea. ul costae |[s Ssces Lote Gs NTO. LOLG foe yoke 
BCC agate de oh Naan a tilners Gatetete eel bases ae ein © SiGe Halo [t-e8-28.. - » hs 
AGA TK soc HBOv ih. s 55 3 BEBE 
Nahe DEO BA AROM osc 2 By A | eee, (RS Pe 5 TE 
Cala bialeasctilsiciasns| Oct Lo aacrets 2|4.78 oe 
COP (GS. 0)) 5 Se as eels corllorsee 4.50 ae 
ABracchislecast [40200 [4:47 11... 213-60 (3.229. 0.0. aa 
Eee 3.57 Baek 
Gdisk, 2. she .8. + 14-06 1S: 86 ie. oo 23 re 
Cd(NOsz)..}..-../9-28 |5.20 |5.15 |..... 5.08 EeBe 
O 1.93 Vif 
2)4.94 oe 
4.5 ae 
2.02 Seu 
5.0 aoe 
1.91 eae 
6.02 2 
6.48 Ria 
DMO BU eects eae asserts *s ops 
3.54 13.68 || 3.94 }4.43 ].... 
TAS IRD | ee ae 1.93 |2.03, |.... 
Sas | ee 4.09 |4.75 |7.70 
2.71 |2.21 |) 1.72 ]1.16 |10.75 
RM. MILER 3.58 [3:79 al aes 
1.84 |1.86 || 1.88 |1.91 1.96 
EE oa PE td 124s 
eGR co oat. BSbal vee 
SU ACA RODRS 4.04 5.07 
D4 - ewes ll etre 
3.400/3.330) 3.290)3.275 
heres 3.78 || 3.92 }4.22 ]}.... 
3.34 |3.27 || 3.25 3.27 113.44 
BRT laceae lnpetexe leone 4 , eae 
aay ASU 22). ee fos 
4,42 14.89 | 4.51 ]5.01 |... 
3.394/3.314] 3.250]3.220].... 
Cau HAGA b Beir ie 3.6 
8.35 |3.36 | (3.39 ]....° 
5 OOS. BD Re s.o: Bb jcce Baeees 
Beers 3.09 || 2.91 }2.68 
2A)? Min eet & Pe! ices, i Myewend 
Z 3.44 |3.38 || 3.37 ]3.40 }3.50 
oS A 3.590/3.537/3.431/3.31413.154/2.882] 2.56 }.....}.... 
ROW le. es 4 3°66 |3.65 |3.62 13.50 |3.42 |3.39 |3.44 } 3.60 }3.96 15 77 
K2SO4....|5.280/5.150]5.010]..... 4,55914.319)4.044).....9......9. 22.29... 
LiCl......|..... /3-61213.598]3.582/3.553]3.52 |3.50 3.58 || 3.80 14.41 
Mel sre es elisa liscais ,|5,144)... .. 4,974]4.938]4.977|5.38 || 6.35 118.8 








* Concentration stated as gram formula weights per liter. 
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LOWERING OF FREEZING POINT (Continued) 



















Concentration 
Solute 
0.001/0.005}0.01 {0.02 |0.05 | 0.1 OF5> {1.0 2.0 |5.0 





MgsO...... 3.38 13.02 |2.85 ]..... 2.420/2. 

JO heGy (O55 ener ieerenaces | creceeenl raipsceos lRecraacadl liao sone | boven 7 
NAGCL.....].....]3.617/3.582/3.544/3.489)3 . .392/3.34 | 3 

.....{3.572)3.535/3. 470/38. 396]3.296)3.11 | 2.92 

...-{3.611/3. 552 )3_ 3.468]3 456] 3 


NaClO3..../3.682)..... 
Nao@rOaisenieecis t| iter] 2 bene aed 
Na BGO sing pura hs cpt. beat. <p esd ern 
Nash POGs sh: PE Nalienn er F : 
Nad rire Site's | tere tated (eer arene | Mn erate 
NaNHg. 





e 
or 


4 
3 
3. : 
6. 
Fi 
5 


NiSOssaces cites 3.036) 2. 832/2. 
Pb(ColfsO2)ol fa sale ee ells eee iaae 
Pb(NOs)2.. . |5.368/5.090}4. 898} 4. e 
SrClestecsec|s eccsh, want {Or8 OclO |... 
SrUNiOgceren | se alin oe eee Onaen Oso be eae 
DONO 'so.5 1 och che son eh ink ell 


5.28 15.15 |5.04|.....|4.94 14.96 |..... 


312,80 12765 1, 1:12.20 1249 1, 1:87 5 5 8S 








Solute |0.005/0.01 |0.02 |0.05 j0.1 |0.2 |0.5 |1.0 





Acetiqmeld..hisccss| fs ceeeabiorasee 
Acetoner i loe. scl eats. 
Aniline.....].....]1.85 


as. 

lg 

Te79y i 
Citrie acid. .j:.... 2 2.03 1.93 |1.94 
Dextrose jst, [arteries | accects LoSGp ily 8 ellis ave 1.92 
Bthylacetatel veal Sande clee Looe 1 Sar lt Soap sent | eoee ee | eee eee 
Ethylaleohol}...:.)..... toss Yl (Aen Al Capea 1.83 
Ethyl ether.}.....]1. 72 LOU RSet sta 
Glycerol biel || aie 87 {1.89 |1.92 


= 
@O 
_ 
Rh eee 
ie) 
- 


Phenolhliagelean cl Lcaeale ex) eee irst 
Picric acid. .|3.82 |3. 


n-Propyl 
alcoholnca|soar ah. USSSA eter a= | hore ee [led O 
Sucrose..... 1.86 1.88 !1.90 |1.96 |2.06 
d-Tartaric 


EXT I arene | reacts OR 2.057] 398 11294) een Sere 
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CORRECTION OF BOILING POINTS TO 
STANDARD PRESSURE 


By H. B. Hass AND R. F. Newron 
This correction may be made by using the equation: 
£ (273.1 + t) (2.8808 — log p) (1) 


af ¢ + .15(2.8808 — log p) 


where At = degrees C to be added to the observed boiling point. 
t = the observed boiling point. 
log p = the logarithm of the observed pressure in millimeters of mercury. 


| 


¢? the entropy of vaporization at 760 mm. 

The value of ¢ may be estimated from the graph and the table. Sub- 
stances not included in the. table may be classified by grouping them with 
compounds which bear a close physical or structural resemblance to them. 

Example 1. Benzene boils at 20°C. at 75 mm pressure. What is its 
normal boiling point? We do not find benzene in the table but we find 
hydrocarbons in group 2, and a group 2 compound with a boiling point of 
20° has a ¢ of 4.6. 

Substituting in the equation: 

(273.1 + 20) (2.8808 — 1.8751) 
4.60 + .15(2.8808 — 1.8751) 


Adding this to 20° gives 82° as a first approximation. 
The graph shows that the ¢ for a compound of group 2 boiling at 82° is 
4,72 instead of 4.60 which we originally used. Since ¢ is in the denominator, 





At = = 62° 


this increase will lower our At by the ratio, £72" or the corrected At is 62 X 


is = 60.4. Adding At to t, gives 80.4° as a second approximation. 


The formula can best be used in a slightly different form when the reverse 
calculation is desired, 7.e., when one calculates the vapor pressure at a given 
temperature, lower than the normal boiling point. 


f ot 
cry a o7adit pe ete At 2 


Example2. Alcohol boils at 78.4°C. What is its vapor pressure at 20°C.? 
Substituting in equation 2: 
if 6.06 X 58.4 f 
g.2008 NOE PE so3 1) C15 X88.) 90 
log p = 2.8808 — 1.245 = 1.6358 
p = 43.2 mm. 


Here no second approximation is: necessary, since the- correct: value of ¢ 
was taken immediately, the normal boiling point having been known. 

















Compound «= | <-Group _ || Compound |. Group 
Acetaldehyde.......... B} Carbon sulfoselenide.... 2 
Aceticiacid:ss <<. ..n90 4 m.p. Chloroanilines..... 

Acetic anhydride....... 6 Chlorinated derivatives.| Same group 
Acétone eee. 3 as though 
Acetophenone......... 4 Cl was H 
Aminestieeren occas 3 o.m.p. Cresols......... 4 
n-Amyl alcohol.....-... 8 Cyanogen..........-.- 4 
Anthracene.........<.. 1 Cyanogen chloride..... 3 
Anthraquinone....... 1 Dibenzy] ketone....... 2 
Benzaldehyde......... 2 Dimethyl amine....... 4 
Benzoic acid........... 5 Dimethy] oxalate...... 4 
Benzonitrile........... 2 Dimethyl silicane...... 2 
Benzophenone......... 2 ISCErB seecpspteine cheer crivens 3 
Benzyl alcohol......... 5 Bthanol, ee ei eesicnse 8 
Butylethylene......... 1 Etherst een talents teetine 2 
Butyric acid...:..:6.-.- 7 Ethylamine.... <2...) 4 
Camphor we: fs wae 2 Ethylene glycol........ i 
Carbon monoxide...... 1 Ethylene oxide........ 3 
Carbon oxysulfide...... 2 Formic acid. ...-5...... 33 
Carbon suboxide....... 2 Glycol diacetate....... 4 
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CORRECTION OF BOILING POINTS (Continued) 











Compound | Group + Compound | Group 
Halogen derivatives....| Same group || Methyl formate........ 4 
as though || Methyl salicylate...... 2 
halogen] Methyl silicane........ i 
were hy-||a,@ Naphthols. ..... 3 
drogen. Nitrobenzene.......... 3 
Heptylic acid.......... 7 Nitromethane......... 3 
Hydrocarbons......... 2 o.m.p. Nitrotoluenes.... 2 
Hydrogen cyanide...... 3 o.m.p. Nitrotoluidines. . 2 
Tsoamyl alcohol........ 7 Phenanthrene......... 1 
Isobutyl aleohol....... 8 Phenolijas 268..h0. 128 5 
Jsobutyric acid........ 6 PhHOSEENe Ailes Let. ee bet ees 2 
Isocaproic acid........ 7 Phthalic ite 2 
Methane! 2. . .atrheid: 1 Propionic acid......... 5 
Miethanolint aittae ee - 7 n-Propy] alcohol. dard 8 
Methyl amine......... 5 Quinolines esc 2 
Methyl benzoate....... 3 Sulfidesine access 5. ies 2. 
Methyl ether.......... 3 Tetranitromethane..... 3 
Methyl ethyl ether..... 3 Trichloroethylene...... 1 
Methyl ethyl ketone.... 2 Valeric acid.......35:. 7 
Methyl fluoride. . 3 Water. 6 
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CRITICAL CONSTANTS FOR GASES 


























Density 
Name Formula app) Pressure: gms. per 
; : em.3 
Acetaldehyde............ CH;CHO SS wi uj wrerateieen Siell Setanta take: 
Aceticlacid? Ate ......% tentoe CH3COsH 321.6 “76102 0.351 
Acetic anhydride......... (CHsCO)20 296 AGUR Ieee. 
INS SGSSGY Cogan Soomc sien ene CHs3)2C 235.0 47 0.268 
Acetonitrile (3; . .....% 2+ Son H3CN 274.7 47.7 | 0.240 
Aigebylemes 4% osag ae cpesetele CoHe 36 62 0.231 
AER eh rae sR a aie sipisbayteeve | cVeccib «ee susie svanade —140.7 B%o2' || ONBS;* 
0.31f 
Allyl alcohol.............| CsHs0H DTD. « » dle wwrorsretcialel lamiadtieoks 
Allyl sulfides... 6h. Set (C3H5) 2S S80) « « sf\sinctelesctdl crelllam toteleloke 
ATI VICIO) .ta.clele:e sic 1 corres CH3CCH LDS, we dle: copecvere Seetel leReer stators 
ATHTNODIG <o.2 0. ersielersie oore H3 132.4 111.5:| 0.235 
zso-Amyl acetate......... Bee ES BAB sh a iliac so SEPIA totale 
zso-Amyl alcohol......... oe BOT. « «il saarer Pree bal ators 
tert.-Amyl alcohol........ CH OH QT Di wa oie eh EIR dele lett 
iso-Amyl butyrate........ C3H7CO2CsHi11 846... sormtozalas. feasts. 
iso-Amyl formate........ HCO:2CsHiu1 303 34 0.282 
iso-Amyl mercaptan...... CsHiuSH SQM, <0 dt dores SEE A Stele 
2so-Amyl propionate...:.. C2HsCO2CsHi11 BEBi aw i swschetont mae aerate: 
tso-Amyl sulfide.......... (CsHi1)2 BOA, S «ec SOFIE Ltt. 
Amtline), 45-5. 'iie. «sh 0% dee CcHsNHe 426 HQS4 depth ok 
VAMESOLOW A aot aay ee elesays Soh CsHsOCHa 369 AVS Yieipetsbts 
AREOR bo bse alee, Eder A —122 48 0.531 
IBORZENO Asics ot ware eons CeHe 288.5 47.7 | 0.304 
Benzonitrile.£8. 0.4 skint CcHsCN 426 Adm Oiilae tachi 
Bromifie! 5. f%.. 6 0.3. bho T2 SOQ, cs i ROAR Tare Atahrat 
Bromobenzene........... CeHsBr 397 44.6 | 0.486 
P= Butane x5 crete aie ob, 0,50 CsHi0 153 SO RIB TF tkstel ere 
tso-Butane... 56... ele ee 410 134 37. 2. (analyte. 
n-Butyl acetate.......... CHsCO2CsH9 BOBy as lpocca doe IAL Sho 
iso-Butyl acetate......... CHsCO2CsH9 288 31 0.281 
n-Butyl alcohol.......... CsH 9O 287 48) AUER. 
tso-Butwl alcohol......... CsH,»OH 265 48).) lh Sele SE 
sec.-Butyl alcohol ........ CxsH9OH DB Briss a ta sist scares. | tieredeba eres 
tert.-Butyl afcohol........ CsH»OH 235i.« « len stertrean |beterge ore 
iso-Butyl butyrate....... C3H7zCO2CsHo BBB. beac cid ors, vce ora ers 
zso-Butyl formate........ HCO2C:Hs 278 38 0.288 
iso-Butyl isobutyrate..... C3H7CO2C4Hs O2Ds whe Wa satere ths es ANM tee ele 
iso-Butyl isovalerate...... CsHsCO2CsH BAB. «we HSONS AiaHerea"e ote 
iso-Butyl propionate...... C2HsCO2CsHe 819... |), GREASE alesearsing ‘ 
n-Butyric acid........... C3;H;CO2H B55. a2 +n PEARS 3 0.302 
iso-Butyric acid.......... C3:H7;CO2H B36. ve laces J 0.304 
Butyronitriles: .... 5... 406 C3:H;CN 309 S754 soerlss. ck 
Gapronitrile.i; . «225 Merde CsHuCN 849 S22 see 
Carbon dioxide.......... Oz Bal al 73.0 | 0.460 
Carbon disulfide......... CS2 273 A BiOts| reise 
Carbon monoxide........ CO —139 35 0.311 
Carbon oxysulfide........ COS 105, 61... | yee 
Carbon tetrachloride..... CCl 283.1 45.0 | 0.558 
@HlOrinte: hes le oo, 0.0 b otoreeeve Cle 144.0 76.1 | 0.573 
Chlorobenzene........... CsH;Cl 359. 44.6 | 0.365 
Ghloroform’s fae... orden CHCls 263 ve pwns Oe 0.516 
an-Cresoln es 5% e.cs bao oe C;H;0H 432 AS OG Becieres. 
O=CWresOl Pits. obi be eerchen C;H:;0H 422 49 saa) Dee ti. 
D=COPOBOL LTC 5c oni erat C;H;0H 426 SORSE. CoRts. 
Cyanogen Fk foe o< 6 ae stertere C2Ne2 128 BO utah. Neihels. 
Cyelohexane............. CeHie 281.0 40.4 | 0.270 
Diethyl amine......... ...| (C2H5)2NH 223.5 36.2 | 0.246 





a  EEEnEE IESE EE IRnIEE penne ate 


* Plait point. 


+ Critical point of contact. 
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CRITICAL CONSTANTS FOR GASES (Continued) 


























Density 
Name Formula Tees Present) ems. per 
cm. 
Diisobutyl save els « + lelcie cote CsHis 277 24.5 | 0.237 
Diisopropylste .:..< okies CeHus 227.4 30.6 | 0.241 
Dimethyl amine......... (CH3)2NH 164.6 51:7) hake as 
Dimethyl aniline......... CeHsN(CHs)2 415 35:..8: ||| gervokererete 
Dimetbyl-o-toluidine..... CzHzN(CHs3)2 395 30). 8ii|(Siaeistetate 
Dipropyl amine.......... (C3H7)2NH 277 31, . | cae 
ChHAMe ee etal ele ee [o/ehos eee 2He 32.1 48.8 | 0.21 
Ethyl acetate............ CH3CO2C2Hs 250.1 37.8 | 0.308 
Eithylilal cohol acce eee ol here C2H;0H 243.1 63.1 | 0.2755 
Ethyl] allyl ether......... C2HsOCsHs DAS — | secs «cotta Mies 
Ethyl amine............. C2HsNH2 183.2 55,.5:, | pees 
Ethyl bromide........... CeHsBr 231, 1 Je ceca coi 0.513 
Ethyl butyrate.......... C3H7CO2C2Hs 293 30 0.276 
Ethyl caprylate.......... C7HisCO2C2Hs B86. 9 | sie slsvctecavets |lovarcidereiers 
Ethyl chloride........... C2HsCl 187.2 52 0.33 
Ethyl chloroformate...... ClCO2C2Hs <235 o|..2e6Selose leeeeee fs 
Ethyl crotonate.......... C3HsCO2C2Hs S26 ..o «\|iacavaieteietcieal aes Rebtoneiane 
Ethyl] disulfide........... (C2Hs) Se 369° Mavs acs rarte epee 
Ethyl ether ssaces cies ste > (C2Hs)20 193.8 35.5 | 0.2625 
BE\thyliformater erie ier HCO2C2Hs 235.3 46.65) 0.323 
Ethyl isobutyrate........ C3H7CO2C2Hs 280 30 0.276 
Ethyl isovalerate......... CsHsCO2C2Hs SLBA Silerets wavs ie stall eevee nemens 
Ethyl mercaptan......... C2H3S 225.5 b4.2 | 0.301 
Ethyl nonylate.......... CsHi7CO2C2Hs 400. |..% She lei 
Ethyl] propionate......... C2HsCO2C2Hs 272.9 33.0 | 0.2965 
Ethy] propyl! ether....... C2HsOC3H7 227.4 32.1 | 0.258 
Ethyl sulfide............ (C2Hs)2S 283.8 39.1 | 0.279 
Ethyl. valerate........... CsH9CO2C2Hs At) MN Oo ic SG een 
Ethylene is cease sc cele C2Ha : 9.7 50.9 | 0.22 
Ethylene oxide........... (CH2)20 192.0) || sciavcut Sees eeteneeoae 
Fluorobenzene..........- CeHsF 286 44.6 | 0.354 
Germanium tetrachloride | GeCl 277 38.4 Seales 
Heliumsassnr dete eae cierto He — 267.9 2.26] 0.0693 
n-Heptane.............- C7Hie 266.8 26.8 | 0.234 
n-Heptyl alcohol......... C;H1;0H B65. __ | sisidverattenye ieee eee 
R=TLEXANE Pe cictsiele ol susie tere CeHu 234.8 29.5 | 0.234 
Hydrazines. ain cc scc tee N2Ha 380 LAB WSF | Se Gee 
Hydrogen............... He — 239.9 12.8 | 0.0310 
Hydrogen bromide....... HBr 90 84 =: Nevagtheevae 
Hydrogen chloride....... HCl 51.4 81.6 | 0.42 
Hydrogen. cyanide........ HCN 183.5 50 0.20 
Hydrogen iodide......... HI 151 B20 beret terme 
Hydrogen selenide........ H2Se 138 8B=70i|\ tesererdtrete 
Hydrogen sulfide......... H2S 100.4 88.9) Sisrecearsiers 
TLodime thy) waters srvelatercier tele Ie 55S. _~ | s:se-0wtotedera| leppetastere 
Iodobenzené............. CeHsl 448 44.6 | 0.581 
Keryptomarcccreceleleieier tele Kr —63 54 0.78 
Mercurysnccnighescline chetoe Hg >1550 >200 4-5 
Methane! 2-eaneceectites CHs —82.5 45.8 | 0.162 
Methyl acetate.......... CH;:CO2CHs3 233.7 46.3 | 0.325 
Methyl alcohol.......... CH30H 240.0 78.7 | 0.272 
Methyl amine........... CH3:NH2 156.9 73: Gi| atest 5 
Methyl aniline........... CseHsNHCHs3 429 Ol Salers ois) 
Methyl butyrate......... C3HiCO2CH3 281.3 84.2 | 0.300 
Methyl chloride.......... CH3Cl 143.1 65.8 | 0.37 
Methyl ethyl ether..:.... C2HsOCH3 164.7 43.4 | 0.270 
Methyl ethyl sulfide...... CH;SC2Hs 260 4 ry wordt rcteke 
Methyl fluoride.......... CH3F 44.9 G2AOU eerste . 
Methyl formate.......... HCO:2CHs 214.0 59.15} 0.349 
Methyl isobutyrate....... C3H:CO2CHs 267.55) 33.7 | 0.301 
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CRITICAL CONSTANTS FOR GASES (Continued) 
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Name Formula 

Methyl mercaptan....... CH3SH 
Methyl oxalate.......... (CO2CHs)2 
Methyl propionate....... C2HsCO2CHs 
Methy] sulfide........... (CH3)28 
Methyl valerate.......... CsHoCO2CHs3 
Methylal................| HzC(OCHs)2 

COMIN to vctatt ts, stere! se n.6, 6 0's Ne 
Nitric oxide.....:....... NO 
INIGEOREN . Foie eects wocue ees Nz 
Nitrogen tetroxide....... N204 
Nitrous oxide............ N20 
M=OCHANE sj cinses de sees CsHis 
n-Octyl alcohol.......... CsHi170H 
sec.-Octyl alcohol......... CsHi170H 

KV OM Nasr ale atoie aetonatats 2 
Paraldehyde....... ...| CeH1203 
Wz LOOtANG ey acleie. os ere| Ookla 
iso-Pentane .| CsHi2 
Phenetole <.sieas ciecs.s 62. CcocHsOC2Hs 
PHEMOL i socteters sie lopays. = = fe CsHsOH 
PPROBRENO ss sicrqcitistere ce a.0 oss COCl.2 
IPhosphine sarees sieieie «= PH; 
Phosphonium chloride... .| PHsCl 
PROPADEa aloes ss csie 0:6 sie C3Hs 
Propionic acid........... C2HsCO2:H 
Propionitrilesi..0.....-.. C2HsCN 
Propyl acetate. ..| CHsCO2C3sH7 
n-Propy] alcohol. ..| CsH70H 
zso-Propy] alcohol. .| CsH70H 



























Propyl amine..... 
Propyl butyrate. 
n-Propy] chloride 
Propyl! formate.... 








C3H7N He 


..| CsH7CO2C3H7 
3 7 
HCO.C3H7 


Propyl isobutyrate . .| CsH7CO2C3H7 

Propyl isovalerate........| CsHsCO2CsH7 

Propyl propionate. .| C2HsCO2C3sH7 
Propylene... C3He 

Pyridine. :. CsHsN 
.Quinoline. . .| CoH7N 

Radon se nitro esis ors .| Rn 

Silicon tetrafluoride......| Sik 

Silicon tetrahydride. Bille) | 

Stannic chloride. SnCl 

Sulfur) oo Ss 

Sulfur dioxide. SO2 

Sulfur trioxide. ..| SOs 

Thiophene... ..| CaHaS 

Thymol.... ..| CroHi130H 

Toluene..... ..| CeHsCHs 

Tolunitrile...... .| CrH:;CN 

Triethyl amine.. .| (C2Hs)3N 

Trimethyl amine ..| (CH3)3N 

n-Valeric acid... ..| CsHsCO2H 

iso-Valeric acid .| CsHsCO2H 

BLOM ere cs oars H20 
EERO tee: ctovereieye toveloie) seiei= i Xe 





Density 
mp., ; 
Te oF core gms. per 
s ‘ cm.3 
196.8 71.4 | 0.323 
260 OAS ignese Ks 
257.4 39.3 | 0.312 
229.9 54.6 | 0.306 
294d 32 0.279 
PPLE Win conotedra6\/o.oteotks G 
— 228.7 25.9 | 0.484 
—94 65 0.52 
—147. 33.5 | 0.3110 
158 990s . |a eee 
36.5 71.7 | 0.45 
296 24.6 | 0.234 
iy eal cece soreria aicoavo.c cin 
SO4L 5 w | declare aioe 
—118.8 49.7 | 0.430 
290, . . | cn da. || Sree 
197.2 3320 |05232 
187.8 32.8 | 0.234 
374 S358 Nester « 
419 GOs5iythewietee 
182 56 0.52 
51 64 0.30 
49 T3te cl Ieentias 
95.6 Aimer llrstisistaats 
339.5 53.0 | 0.315 
291.2 41.3 | 0.241 
276.2 32.9 | 0.296 
263.7 49.95] 0.273 
235 538i, oe eae 
223.8 46.23 Thee te 
BY iee A cil lorie. ocate 
230 4522 leaned 
264.85 40.1 | 0.309 
SIGH, 5.2.66 ee eG See 
SSG. 5. | /eraterere an nes 
305. . 2. J. See eee. 
92.3 4550 i sitwawiess 
344: 60.0 Ice oe 
520). | SEGA «|| eteteere ee 
104 G2reezeges2 
—1.5 SOG Geer aes 
—3.5 HAS Tk “|e ae 
318.7 37.0 | 0.742 
O40. . «| skys teeth Gieieeteue 
6 tas .62 
218.3 83.6 | 0.630 
317 483qqeles'. 1604s 
AQ, a Veloveeeoettens | tate eletelenere 
320.6 41.6 | 0.292 
ABO. « « | Sknede els sles Grates 
262 30 0.251 
161 Alo wvinciemtres 
379: ~ «|: caveciete Sire eters ee 
B61. «| tei eeeea ee eee 
374.0 217.72) 0.4 
16.6 58.2 | 1.155 





VAN DER WAALS’ CONSTANTS FOR GASES + 
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Name Formula a b 
ING HUME anqaooneon oud Gd b05 000008 CH;:COsH 0.03505 |0.004767 
Acetie anhydride. .2.. 0.05. -) «rere (CH3CO)20 0.03967 |0.005639 
Acetone da PN. ceils ee atte hel «are opel (CH3)2CO 0.02774 |0.004437 
INGA ovath pull SAegm ome aoooad so oon oe CH3CN 0.03503 |0.005216 
Weefydene eee...) fee eteterei-legeniceekenets CoHe 0.00875 |0.002293 
Atimonia fos os Pus bre ors ore NHs3 : 0.00831 |0.001655 
Amyl formate... !. ehh «<-f..- eer HCO2CsAi1 0.05496 |0.007724 
Amiylene...22 -fe' aes ss ele one > - oJ aiid = CsHi0 0.03169 |0.005390 
qsozAmyleme)..2.... cael ee ee eee ee CsHio 0.03604 |0.006274 
Aniline. f ¢ 5 Geri cigs. dee eee pepe ete eo CcHsNH2 0.05282 |0.006113 
INYO) 1 Bet Piso COND Wo OES J Gro.Gis © pic ONONOS 0.00268 |0.001437 
Benzener. ss tthe iets = eke eden ret lee CoHe 0.03588 |0.005150 
Benzonitrilest «4.210 ie ete i-1 CsHsCN 0.06655 |0.007697 
Bromobenzene). 1.0. . aiinereyes sa sHsBr 0.05692 |0.006872 
mM=Butane: oe ooo alte « Remini s ahere tomers sob CsHi0 0.02884 |0.005472 
Ga Shiichss5 geeneun 00 0000 od cumGe DIO” 4H10 0.02564 |0.005098 
iso-Butyl acetate......:-.0+-++++----> CH:CO2CsHs |0.05680 |0.008185 
iso-Butyl alcohol.........----++-++++: CsH»OH 0.03394 |0.005103 
tso-Butyl benzene........------+++++- CeHsCsHy 0.07692 |0.009572 
iso-Butyl formiate. .)./)..2%.--...+..-- HCO2C4H9 0.04492 |0.006591 
Butyronitrilews s.0-4- este vet seot~ C3H7;CN 0.05125 |0.007126 
@apronitrilefA.... 3.2 eb e-ea: CsHiCN 0.06898 |0.008858 
Carbon dioxide........... ae COz 0.00716 |0.001905 
Carbo disulfide.......fG.-0-....: .-| CS2 0.02316 |0.003431 
Carbonumonoxides p.m cache cele CO 0.00296 |0.001779 
Carbon. oxysulfide. :....5..........-. COS 0.00784 |0.002597 
Carbon tetrachloride...........-..+-- CCla 0.04064 |0.006173 
(Ol Nara tiV=) ae deca Pra oe te: oi 8. niche becuse acsee Cle 0.01294 |0.002510 
Chiorébenzene. -..-n-Giciietes scp battle CeHsCl 0.05068 |0.006485 
@hloroforit. Moe oes a wcbe sein mares HCls3 0.03023 |0.004562 
meCresola..., Ges oe che CMB hee oer a C7Hs:0 0.06254 |0.007175 
Cyanogen: s.52 ulin, sch: ne C2Na 0.01528 |0.003081 
Gyclohexane....<.0.---heis-} > Tee CeHiz 0.04347 |0.006359 
(OxplanGy pneu ogoaoHeon t ota woo oon CioHs 0.08403 |0.010430 
Decanes! 2 AEs 24. SR Bs foe ogee 10H 22 0.09675 |0.012970 
Dicisobutyl: asc ccc octets}. aameutee CsHis 0.06970 |0.010250 
Diethylamine: ©...).0-Gbe ep oaks (C2H5)2NH 0.03816 |0.006216 
Dimethylamine.........- 0 ---++ss+08- 3)2NH 0.02069 |0.003826 
Dimethyl aniline: -).B.G).-4.......... CceHsN(CHs)2 |0.07473 |0.008793 
Dipheny] 8.00... 225. c0hlee - --j.- se we oe 6Hs5)2 0.10520 |0.011070 
Diphenyl methane...............-..- (Ce6Hs)2CH2 0.07616 |0.010000 
Dipropylamime....)..-feb..-\2..5-..- (C3H7)2 0.05524 |0.008124 
Diasopropyles- «-- + te eke) ri] ae) CoHu4 0.04610 |0.007453 
IB ss ta.0n o SOOO Oe Oacens Ob orae CiwHu 0.09032 |0.010820 
PRN ATG te wees oie Foo bE erst No rasanecexers CoH. 0.01074 |0.002848 
Ethyl acetate........0000 2 eee eee eee CH;CO2C2Hs |0.04076 |0.006303 
Hthy alcohols, os eis afar + 2Hs0H 0.02395 |0.003753 
Bibb ylamine-2. . 2.4 te ilele oe -fee ees CoHsNHe 0.02113 |0.003754 
Tithyl hen zenoeeerti) «tert e oct oe crs c= CcHsCo2Hs 0.05701 |0.007443 
Highylbutyratesesar cl. iebtiectclt 1 re CsH7CO2Ce2Hs |0.05993 |0.008567 
Ethyl isobutyrate..... ..| CsH7CO2Ce2Hs |0.05754 |0.008410 
Ethylchloridésseer bes -cler « cieeiees. - 4| C@aklp@l 0.02174 |0.003862 
MENy ethers Oh ne sspieebiee otra ieae (C2H5)20 0.03464 |0.006002 
Pighyll formatey.)- see ebekl) aes = HCO2C2Hs 0.02949 |0.004714 
Bihyl mercaphaws oteestetr e+ ts -an ee C2HsSsH 0.02240 |0.003615 
Ethyl propionate): ta.-men 1+ oie ae C2HsCO2C2Hs |0.04861 |0.007209 
Bthylisulitdertiasss0 termite year (C2H5) 2S 0.03737 |0.005421 
Ethylene, Sat. ..-ectaeeaees teen... =|) Cable 0.00891 |0.002551 
Ethylene bromide. 3...-.-2. 100. .-').|)(C HBr)» 0.02787 |0.003868 
Ethylene ehlorides.-- meme cr acres (CH2Cl)2 0.03370 |0.004850 
Ethylidene chloride.................- CH3:CHClz 0.03090 |0.004790 
Hluorpbenzeneesc s+: ae emai oles eee CcHsF 0.03972 |0.005742 
Germanium tetrachloride. ........... GeCh 0.04504 |0.00663C 
Helium’, .)..ceso cree siete isla He 0.000068/0.001058 
n-Heptane 3 0.011850 





*For pressure in atom. 
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VAN DER WAALS’ CONSTANTS FOR GASES (Continued) 





















Name Formula a b 
MATLOKAMC Hytiote cc co) ele pe we TO eer ieusccr CoHus 0.04861 |0.007747 
Alydrogen.. eee rah eee 0.000487|0.001188 
Hydrogen bond HBr 0.00887 |0.001978 
piyvdrosenschloridea.. .es-lsr aeteetee 1-7 HCl 0.00731 |0.001822 
Hydrogen selenide..................- HoSe 0.01050 |0.002070 
Hydrogen suliidesmek eb a. chicane 2 = = 2S 0.00883 |0.001914 
Homdoperzene: ote. tack cok teehee oo CeHsl 0.06592 |0.007395 
SN CAND] KODA chee SN ONG Glia, MOLES: Sib oso LF MeNanal Kr 0.00462 |0.001776 
Nierburysrtack tlh. ccchirs Aaah ~ ¢ Hg 0.01613 |0,000757 
Mresitylenel Ae: 2.0). 6b Resp. bE - CoHie 0.06840 |0.008835 
NIREDANS RATE, wo gicis ics: «<p ee ie eR * 3 Ha 0.00449 |0.001910 
Miothylacetate Se. 2b se alent CH;3CO2CH; = |0:03047 |0.004870 
Methyl-alcohol4ii tf .. AAAs site ee =. CH;0H 0.01898 |0.002992 
Methylamine? .{55... i. t96lts0f 9.5% +: CH3NH2 0.01421 |0.002675 
Methyl butyrates. +. 1 - -jnageciad- er « C3H:CO2CH; |0.04771 '|0.007004 
Methyl isobutyrate...).....23..2.0-:.-- C3sH7;CO2CH; |0.04883 |0.007308 
Meethyl-ehloridess. ...). WG. c82net . : CH:;Cl 0.01489 |0.002894 
Methyl ether. .:f...c- -- s- Begone (CH3)20 0.01609 |0.003235 
Methyl ethyl ether. = 4... gy gen ane = CH3;0C2Hs {0.02381 |0.004364 
Methyl ethyl sulfide..... CH;SCeHs 0.03833 |0.005821 
Methyl fluoride.......... CH3F 0.00923 |0.002350 
Methyl formater. sa. -/ - -fiit: gees - HCO:2CHs3 0.02160 |0.003602 
Methyl prcpicr Pa CHEE 3 Ba SOR a CoHsCO2CH; |0.03968 |0.006070 
Methy! sulfide. BRC eee. | (GELS) 28: 0.02564 |0.004113 
Methyl valerates «mr ct etal dl teeleben..: CsHsCO2CH:; |0.05771 |0.008237 
Naphthalene . 2.9 suas: bt a apres CioHs 0.07923 |0.008648 
INGORE ON els. deairalens EO aauepe fe ucnevatatekay sc Ne 0.00042 |0.000763 
IN Fed, O00 (0m one OIE oi wBbo ceunee-tincicieIol NO 0.00267 |0.001245 
Nitrogen, .|.. 2) hob mle. 1. eter. Ne 0.00277 |0.001747 
Nitrogen dioxide. - 0. Wy. bif- apreyyees NOz 0.01053 |0.001975 
INiprousroxide sige «be bicige ci auel ors «° N2O 0.00754 |0.001971 
M=AOCbATION ok. 5 Sle sub begets wee ee as CsHis 0.07440 |0.010570 
Oby Foner s. hee = beth © TREC! 2 0.00271 |0.001421 
Mee COPANO Ao. | Fc aint EER els occu acebd «+ CsHiz 0.03788 |0.006516 
Goyal vatteha ley, otk eg Grey oS S Uns Ome Seo sHiz 0.03598 |0.006328 
Phenbtdle. 4). bene «-G eR heettee ere ss CceHsOCe2Hs 0.07009 |0.008764 
PRosphine.). ... 10... ..:< tebe VERE « PH3 0.00923 |0.002302 
Phosphonium chloride............+.- PH:Cl 0.00808 |0.002029 
IPHOSD HORUS te cassie tibiened tate ue-t-core le 0.10550 |0.006990 
Izy Aavarshols\y se Ruremesmig CIDE at tcc owia hs been C3Hs 0.001727/0.003770 
PED PIOUIC acid] EF. obo wap WS EMECD C2HsCO2H 0.04008 |0.005297 
Eropionitriless. 5... t -< bebras: af of = CoHsCN 0.03277 |0.004750 
IPLODYWaCebAbe el Sotiaeia paciptene oetepiie CH;:CO2CsH7 |0.04908 |0.007227 
Propylalcoholys..+ 2b SR see C3;H70H 0.02974 |0.004548 
ts0-Propyl alcohol.) : tp-..sets pitt ae ek C3H70H 0.02747 |0.004377 
Prpopylamine et iset i but evips 3 e etek = > C3H:NHe 0.02988 |0.004865 
Propyl benzene;............... -| CsH7CeHs 0.07146 |0.009064 
iso-Propyl benzene.............- .| CeHsCsH7z 0.07105 |0.009041 
Propylehioridet-... tr... renee C3H7Cl 0.03170 |0.005098 
‘Propyl formate se. . = 5 fay. 4 > SRE HCO2C3H7 0.03777 |0.005724 
Propylene. are cht cpeitiae dss hy «il Cable 0.01670 |0.003693 
Pseudo-cumenes....... :eee. de ew ee CoHi2 0.07298 |0.009023 
Silicou-Auoride ti4>.50- besa. “Aeee es Siks 0.00836 |0.002487 
Silicon tetrahydride..............-... SiH4 0.00861 |0.002583 
ShirthavabiCeicel al Coes Cele 6 Alpe wie alee lnericie SnCl: 0.05363 |0.007332 
Ler GIOXIGE.,. sas ate « ~ «cape Peer etanry SOs 0.01338 |0.002516 
Thiophene...... SEE mG ae Seeeene Rae CaHasS 0.04130 |0.005670 
MOL MOTE eae ta iernhe sie lavenn gla seein ana on CcoHsCHs3 0.04795 |0.006533 
ER PIOtH VI AMINE =u o/<cieietes cies sgn = 081+ (C2H5)3N 0.05415 |0.008176 
Mrimethylamine. 4. ee tls es ctsus toe (CH3)3N 0.02594 |0.004841 
EXON OL eee cere hoe alia aot s eperan on oho! ae By Xe 0.00816 |0.002279 
OD CS I Fe Pe Reve ic ret ROR CsHs(CHs)2 0.06051 |0.007912 
RC AOTIES, seca naar dkvuonne ious vsmedsucxanan Geactale CeHs(CHs3)2 0.05974 |0.007836 
Tap Bhan oreo ein OO eo me EOS oo CcoHa(CHs)2 0.06165 |0. 008077 
IU eins siberian ond Gublo me nIoIGOR LOO avait H20 0.01089 |0.001362 











FREEZING MIXTURES 


A is the proportion of the substance named in the first column to be 
added to the proportion of the substance given in column B. The table 
gives the temperature of the separate ingredients and the temperature 


attained by the mixture. 


(From Smithsonian Tables.) 

















Substance. A B 
NaC.2H;Oz (cryst.).... 85 | H.O 100 
INFGC te eee errs 30 | H.O 100 
NaNO; DEO. Yor ALD Oars. ons The H.0 100 
Bee: (Cryst) eee 110 | H.O 100 

5 itt Backers OREO REIS Bic 140 | H.O 100 
Cac (crysts) joer. 4etee 250 | HO 100 
NHUNO,Seeheea) eee 60 | HeO 100 
CaCl yin oe 30 |* Snow 100 
NEUGCIS hres 25 | Snow 100 
INHUNO teen eee oe 45 | Snow 100 
INSIN Ossie ents 50 | Snow 100 
NaCleviimditictle.s.5.- 33 | Snow 100 

1 sul ad 

if now 2.52 

H.SO,+H.O ee 1 Snow 4 32 

(66.1%H2SO,)..... 1| Snow 7.92 

1 | Snow 13.08 

1 | Snow .49 

1] Snow .61 

1 | Snow .70 

CaCh+6H20........ 1 | Snow .81 

1 Snow 1.23 

1 | Snow 2.46 

if amie 
° 7 now 73. 
Alcohol at 4°........ es CO: solid 
Chloroform.......... NS CO, solid 
Bther eee a Has COs: solid 
DBiquidsS Osea cc oe .... | COs solid 

1} HO  .94 

i Bp dale 

2 1.20 

NHINOS Hes... } Lt Show 1220 

| 1) HO 1.31 

1 Snow 1.31 


* Or finely pulverized ice 
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Initial 


Temp. ° C. 


LORF 
13.3 
13.2 
10.7 
10.8 
10.8 
6 


Hoe ea ape 


COCCCCCOB HEHE HHH EES 


see eee 


io, ©) 6 eke 


| 
Temp. °C. 


attained 
by mixt. 


nae 
=> tie 
Or 
cents 
2p 


OBPYISWHA 


pce kill | 
he ee 
NID OO eo 


| 
SS 
—_ 
CORN C ES 
oun 


al 
woes 
ae 
oo 


PERCENTAGE COMPOSITION OF ANTI-FREEZE 
SOLUTIONS 


ALCOHOL AND WATER SOLUTIONS 


Point of crystallization 





% alcohol by Sp. gr. 20°/4° C. 
(68° F.) 








weight : Deg. C. Deg. F. 
2.5 0.99363 —1.0 30.2 
4.8 0.98971 —2.0 28.4 
6.8 0.98658 —3.0 26.6 
11.3 0.98006 —5.0 23.0 
13.8 0.97670 -—6.1 21.0 
16.4 0.97336 —7.5 18.5 
17.5 0.97194 —8.7 16.3 
18.8 0.97024 —9.4 15.1 
20.3 0.96823 —10.6 12.9 
22.1 0.96578 —12.2 10.0 

24.2 0.96283 —14.0 6.8 
26.7 0.95914 —16.0 3.2 

29.9 0.95400 —18.9 —2.0 

33.8 0.94715 —23.6 —10.5 
39.0 0.93720 —28.7 —19.7 

46.3 0.92193 —33.9 — 29.0 

56.1 0.90008 —41.0 —41.8 

TALLY) 0.86311 —51.3 — 60.3 


nn ee aaa UE EEE ESSENSE 


GuycrroLt (GLYCERINE) AND WATER SOLUTIONS* 





Freezing point 


% glycerol | Sp. gr. 15°/15° C. 





Sp. gr. 20°/20° C. 
(68° F. 











by weight (59° F-.) ) Deg. C. Deg. F. 
10 1.02415 1.02395 -—1.6 29.1 
20 1.04935 | 1.04880 —4.8 23.4 
30 1.07560 © 1.07470 —9.5 14.9 
40 1.10255 1.10135 —15.4 4.3 
50 1.12985 1.12845 — 23.0 —9.4 
60 1.15770 1.15605 —34.7 —30.5 
70 1.18540 1.18355 —38.9 —38.0 
80 1.21290 1.21090 — 20.3 —5.5 
90 1.23950 1.23755 —1.6 29.1 

100 1.26557 1, 26362 17.0 62.6 


ee Ee 

* Bosart and Snoddy, Jour. Ind. Eng. Chem. 19, 506 (1927); Lane, ibid. 
17, 924 (1925). The Chemical Division of the Proctor and Gamble Co. 
suggest that a correction of +2° F. be added to all temperatures below 
zero degree Fahrenheit. 


Eraytenrt Guycot (PRESTONE) AND WATER.SOLUTIONS 


Freezing point 


% glycol by Sp. gr. 15.6° C. 

















Oo 
volume (60° F.) Deg. C. Deg. F. 
12.5 1.019 —3.9 25 
17.0 1.026 —6.7 20 
25.0 1.038 —12.2 10 
32.5 1.048 —17.8 0 
38.5 1.056 —23.3 —10 
44.0 1.063 —28.9 — 20 
49.0 1.069 — 34.4 —30 
52.5 1.073 —40.0 —40 
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HEAT OF FUSION 


ELEMENTS AND INORGANIC CoMPOUNDS 























Heat of 
Name Formula Tgmperaean, Huse mm 
(15°) /g* 
Alwminura cc. ct are i A... scccoss easiness mI. 658 76.8 
Ammontal: see. s eee + «03 EN Els: —75 108.1 
—77.6 83.9 
Antimony bromide....... SbBrs..ccge.s cor atee 94 9.76 
trichloride, Jaedan oon SbCls. ac ccs cmeagise spiel 73.2 I13gs 
trisulfide..<.cccds soe DIsseesietts oil pate TES 540 17.6 
Argont atest ccd sce wep N ZA cc oweveteneiettheceney« BG enss —190 6.71 
Arsenous bromide........ ‘AsBrs. 31 8.94 
Barium chloride........- BaCle. 958.9 27.5 
Bismuthy cs os eeew.c e024 0f9) Dlacteecel. ro. Satara 268 12.64 
Bromines see sees of —71.32 16.2 
Cadmiumts $2002 3.5<0 5G] Gd pees. ae kae 6 320.7 13.66 
Nitrate wverk totes sae CaiNOa! AH2O- ep sel 59.5 2523 
Caesium hydroxide ...... OBS. ih. caper omas 21208 10.8 
Calcium chloride........ Gon Gears Sarees 773.9 54.3 
Chl orid@ acca erences c 29 40.7 
MItMAtOA oe cic /o6, ge os y 42.1 34.0 
Carbon dioxide —56.2 45.3 
MOMWOXIGe se ee TO — 206 8.00 
Chlorines eee: sr CL —103.5 23.0 
Cobaliinitratese nuns Co(NOs)2-GHsO maar sega oceans 3082 
Copper... «+. 1083 42. 
Cupric nitrate. . 24.4 29.4 
Goldaggen. th ine tates | 1064 15.8 
Hydriodie acid —53 5.68 
Hydrobromic acid....... HBr dec cee eee —86 7.67 
Hydrochloric acid........ (Ole eck e cts sis eal —114 13.9 
BOG olocssele wade aus) safes HCl-2H20 —18.5 34.6 
Hadsaten <4 @ Bees}: 13 ete eer core ns WStvis Bosca: sabe 14.0 
pporide,t Pie @ioig gs < foes ateca cans s-ohaiatl —1.7 9 
Iodi Fr eS ical GLUE Pee cy ea Saeed oe | QL ar eee, “ib ay fi | 
rae ae Caath tn guu actos PO eR Ro Bes cect ovis aWRHIEY Plc, Bsc onde 5.50 
WHIGELCASH. chistes al) SE RORS a> oerdepiahn St aMaleet hb centers 7.89 
BAe nes cots fb iene.s abe so||, SOPRORG Steve etal ae harem Ie hoe nines 11.9 
1 Of) Ve, ROR, COR MS) RD Os PRATES fies cick 3 a | 327 5.86 
bromide.+ ..6 bh «.« «bl. PbBr2 490 12.3 
Ghlorid@ henge ose ootor PbCle.. } 485 20.9 
TOUR re etree Phlorrrvievecrrsrsers 375 11.5 
Lithium nitrate.......... TANOs cated Sek Swed. 250 88.5 
silicatewa) onda. wets. Lia atten dS tere SHER. 5 oder 80.2 
pilicateiaonets.. 4a. 0: THGSi@ ski sO ee AN ole 62.1 
Magnesium chloride.... .| MgClo6H20.......... 116. 41.2 
Titra tet e POV: cesta Te Mg(NOs3)2°6H2O.... .. 90 38.2 
Manganese nitrate....... Mn(NOs3)2°6H20...... 25.8 "28.8 
Mercuric bromide........ MEETS » SPI cack Rena O 235 12.8 
lodid6:...eecktee eee 250 9.80 
Mercuryrnnoccest- soe —39 2.82 
Nickel. 1435 73.8 
~nitrate:sscoresesrr es ei 56.7 36.4 
Nitric acid | —47 9.55 
Nitrogen. . — 210 6.09 
dioxide —163 18.4 
Penboxidereecto gece INSOSon cg ek a ee Oe 2055 76.7 
tetroxiden..-iiter erie INO dics aro Meters eats tiene —10.14 32.3 to 
BY ay) 
Oxy Renee. eter siere teeetortoye Oy srectare siete rarsisicm eaten: —219 3.30 
Palladinina cornet NERS RG TES fas tot rote 1544 36.3 





* Gram calories (15° C, 





) per gram. 
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HEAT OF FUSION (Continued) 
ELEMENTS AND INORGANIC COMPOUNDS 























Heat of 
Name Formula Temperature ee 
(15°) /g 
(IPIAtmum .. esses s 45- Pts ite Fok 2. 1755 27.2 
Petassium «1s gids. 5505s Korraiatass dca ssteus cists ered > 62 15.7 
chloride tra atacase «5. 1 <4 @) Doreen dst seks Me a 772.3 74.1 
dichromate........... Keo@rsO7 ere ciinsicias 397 29.7 
MUOTIGe in). sce s ele se Bis 859.9 108. 
hYGroxide.). .hei. a <c0<.4 KOR see estes 1, 360.4 28.6 
PGP ALE fra. SMe: <jeps sr ae FENOs4265c8 d3r oi dt s. 308 25.4 
Phosphorous acid, hypo..| HsPOz............... 17.4 35.0 
Phosphorus). 2b « «22 Pere m ara cpu rovtllconcoucteu stoned 44.2 5.03 
oxychloride........... POC@\s..25.5biadee as 2 19.8 
Rubidium chloride....... Rib CLM ac Btokreiste ell) ¢ fecsjssecucters 6 38.0 
IBVOr OX1G Ets. Semice «3, 0216 RbOH Seat ie ee 4: 301 15.8 
Silicon tetrachloride...... SiCl... 70.3 10.9 
Silver kbd Aeon 3a. 3s Ag. nnsetoeediceds ss 961 21.07 
IDFOMIde .y.f=/Aeie ess cies dss AgBr vecisuxi fatto ss 430 12.5 
CHIOTICS.. 6scctleh scs5 4% Ag Clidbcs acsras: teeraie ts 451 30.7 
455 21.3 
MIbEAGCt sc. teedeys occa 34s AgNOs 208 Lhd 
Souditwmn..f. 226 delens th .3.2« || Nativids 2. 97 31.7 
chlorate stci2ei.t 200s 5 NaClOs 255 49.0 
Chloride .cbe toes <3 is aC incendie a 4: 804.3 124, 
ehromsate qt tee ess - NazCrO4710H20.....- - 23 39.2 
MWOFIGe ee aeeie ai- 35 «2° OL Siandileted toes 992.2 186. 
YATOXIGE sc :e/eies a2 =- = NaOH asicctwiatine 3; 318.4 40.0 
PINTER GCL s:.,5,6 ahs 2.0 are 50 NaNOs. tke mashed 4. 333 45.3 
phosphate, dibasic..... Na2zHPO4'12H20...... 36.1 66.8 
BILAN ca Se Mslsrers © siccee Na2SO4710H20........ 31 51.3 
thiosulfate:.Jc.6...4-- NasS8:0375H20...,.:..-.-14. | Grose 47.8 
Stannic bromide......... SPAR ed occu ve ssusceususle ts 25.5 6.26 
Obloridesd 2 la s.s.cis.<183 SaGlacdat satay 4. —33 8.40 
Strontium chloride....... SOU ees sac vousceusyensge oe 872. 25.4 
POLL ERY A Cees Bek Oenero Si oh 119 13.2 
ETLOXIGE «.c:.c5:Seh «.6:0/0.s. 40] | DOA sterae eaten hed aber —30 24.0 
Sulfuric acid............ HoSOa HO 2 22.hseb ed 4s 8.56 39.1 
BOUL. /dro)s. «Sie Ate Ss 5 08s as HsSO as «caste retin ts 10.352 24.0 
acid, pyro-. ...--| H2S207 35 17.9 
Thallium bromide....... TIBET Aadise somos seis 460 12.7 
-monochloride...... 2 oda DL Cle acide tenes 4 427 we 
.8 
ays 
.0 
malt 





TR41 


HEAT OF FUSION (Continued) 
OrGANic COMPOUNDS 














p-Chlorobenzoic acid..... 


























Heat of 

Nae eis Temperegiy as 

(15°)/g 
Acetic acid 2552 seo 2.%. os 16.58 44.7 
| 16.7 43.2 
AGetone fs... s Hargett <0 0185 | —95.5 23.4 
—94.6 19.6 
Acrylic acid............. 13 37.0 
Allocinnamie acid........ 58 27.4 
o-Aminobenzoic acid. 145 35.5 
“m-Aminobenzoic acid 180 38.0 
p-Aminobenzoie acid..... 188.5 3625 
fert-Amy! alcohol... 2. ]2\CsHnOB: panes ee he ohes > oe et aoe 1255 
Anetholeb 2. i)Gthe see 21.5 25.8 
Aniline’ 4s 2.25 anes 3 8 —7.03 21.0 
Anthracene............. 216.55 38.7 
Anthraquinone.......... 282 37.5 
Azobenzene............. 69.1 28.9 
66 28.0 
68 32.4 
Azoxybenzene........... 34.6 21.6 
Benzene 3... sens oes 5.42 30.3 
5.40 30.2 
Beng fo... PRO i oe a shekepstn eRe us | 94.94 222, 
Benzoic acid............ CeH Fis iS AAD Eee 121.8 33.9 
Benzophenone... ....... (CsHs) 2VOoe: Sao ss 48.25 23.5 
Benzylaniline........... GsHiNHCyHrk) lal). 36 21.9 
Bromal hydrate......... CBr3CHO-H30O........ 46 16.9 
Bromocamphor.......... Cre Bro ee senee Sa) ~~. ee ans 41.6 
o-Bromochlorobenzenc...| CsHsBrCl............ —12.6 15.4 
m-Bromochlorobenzcne..| ........--..-+-+-++25 } —21.2 15.3 
p-Bromochlorobenzcne...| .........0..000-5005 64.6 23.4 
o-Bromoiodobenzene..... CeHuBrk.... nese as 21 12,2 
M-Bromolodobebsene, s Ja'} sen wee Woods ees —9.3 10.3 
D=DromolodobenZene:. «..ca)) cheese. eae eye ee 90.1 16.6 
p-Bromophenol.......... HOG:HiBE. 2 2. ll): 64 ° 20.5 
~ p-Bromotoluene......... CGH; CcH1Brie eee 27.6 20.9 
n-Butyl alcohol...... o (CasO Hs cee ae —89.2 29.9 
tert.-Butyl alcohol CiHoOH.7, 28 25.45 21.0 
25.4 21.9 
n-Butyric acid........... CaH7COs stone 4c 5.7 30.1 
n-Capric acid........... CoHip COs. .s..< 008 45 33) 33.9 
n-Caprylic acid......... C7HisCOsH nx... tice 2. 16.34 35.4 
Garbazole. anche. 2 sos CrsH Nie sirrtete as 236 42.1 

Carbon tetrachloride..... CCl eyrcateeee —24 4.16 
Carvoxime (d)./.2...... CuHuNOH Beta Sitysid 76s 23.3 
Carvoxime ()Saeen. . os 20 |) acter ete ae ees 71 23.4 
Carvoxime (dle Shs ol ee eee ae 91 24.6 
Catechol eenciaen ceo GcH (OB) yice2ee ek 104.3 49.4 
Cetylalcoholit.2 25... (Oris By ,O)s ee oe Pee 47 33.8 
Cimpamic acid’. ee CeHsC2H2COoH....... 133 36.5 
anhydride... jac o ee (CeHsC2HsCO)20..... 48 28.1 
Chloral alcoholate....... CClsCHO-C2Hs0H.... 9 24.0 
hydrates soso ee eee CCCHO-HsO2 sassef asses oat 33.2 
Chloroacetic acid (a@).....| ClCH2COe2H.......... 61.2 31/1 
BCID’ (BY 3 2. ene erates 2s Se eee See 56 35.1 
p-Ckloroaniline.......... TeV CeHaCh. Foe Fes es 69. Shae 
o-Chlorobenzoic acid..... ClCsHsCOse 5 jaca t 140.2 39.3 
m-Chlorobenzoic acid... . : Pas 


HEAT OF FUSION (Continued) 


OrGANIC CoMPOUNDS 


a 


Name 


i 


Formula 





i ! 


m-Chloronitrobenzene ... 


p-Chloronitrobenzene.... 
p-Cresol 
Cyanamide 
Cyclohexanol 
Dibenzyl 
o-Dibromobenzene 
m-Dibromobenzene 
p-Dibromobenzene 
Dibromophenol (2, 4)..-. 
Dichloroacetic acid 
o-Dichlorobenzene 
m-Dichlorobenzene 
p-Dichlorobenzene.....-. 
o-Diiodobenzene 
m-Diiodobenzene 
p-Diiodobenzene 
Dimethyl tartrate (d).... 
Dimethyl tartrate (dl)... 





..| CHsCeHsOH 
53) HaNGN. 2... 
.| CeH11(OH). 


CiCcHiNO232.ciwiast : - 
















o-Dinitrobenzene........ CeHa(NOz)2......---- 
m-Dinitrobenzene......--| ..-...+-+- 
p-Dinitrobenzene....---.| -..-.+----..0-> -| 
Dinitrotoluene (2, 4)..-..- CH3CeH3(NOz2)3- | 
Diphenyl......----+---- (CeHs)2....- | 
Diphenylamine.......--- (CeHs)2NH.. 
Diphenylmethane......-. (CsHs)2CHe. 
Ethyl alcohol...-..----- C2oH;OH.... 
Ethylene dibromide...... (CH2Br)2.... 
Elaidic acid........-.---| Ci7HssCO2H. 
Formic acid........----- Ar eee 
Glutaric acid........---- (CH2)3(CO2H)2 
Glycerol......--+--++--+- C3Hs(OH)s 
Glycol........ 020262 +--+ (CH20H):..... 
Hydrazobenzene....-.---- (CoH Ni) ena d.tc-ee-- 
Hydrocinnamic acid. .... CeHsC2HsCO2H......- 
p-lodotoluene.....------ FC. CON sa ccraree 
n-Lauric acid......-.---- GisHs;CO2H o. 2.4-1-12- | 
Levulinic acid.......-.-. CH;3CO(CH2)2CO2H.. . 
a-Menthol (1)......----- C@ipH1OF 5. 3 23-Ret 
Methane... 2.55. --. «== - 4 ee ee es 
Methyl alcohol.......--- CHOPS: 2 j 
cinnamate.....-.----- CeHsC2H2CO:2:CHs. ... 
fumarate...:.....---- (CHCO2CHs)2....---- 
OxmlAte. ..d= 206 <. 1 = ss (CO2GH3) 2.525 -Fa:>-- 
phenylpropiolate...... CeHsC2CO2CHs......- 
MIGCINIALE Les Site oe oie cae (CH2CO2CHs)2.....-.- 
Myristic acid.......----- CisH27CO:H...-..-..-. 
Naphthalene......--.--- Onn s CREA coat 
a-Naphthol........ GAP Si 6) S bee eer Sore 
B-Naphthol oles 2 se. 2 Bi wwia oo sn arses winnie 
a-Naphthylamine........ CioH7NHsz.....-- 
o-Nitroaniline...........| HsNCeH«NOs......... 








| Heat of 
Temperature, | Fusion 
°C: Cal. 
(15°) /g 
43.8 29.4 
44.16 31.5 
82 21.4 
34 26.3 
42.9 49.8 
23.2 4.19 
51 31.0 
18 12.8 
—6.9 13.4 
86 20.5 
12 14.0 
10.8 14.2 
—17.5 21.0 
— 24.4 20.5 
52.7 29.7 
23.4 10.2 
34.2 11.6 
129 16.2 
49 21.5 
87 35.1 
116.93 32.3 
90.08 24.7 
173.5 40.0 
70 26.4 
71 26.1 
53.4 25.2 
26.3 25.2 
—114.4 24.9 
9.55 13.5 
47 52.1 
8.0 58.9 
99.3 37.4 
18 47.5 
—11.5 43.3 
—12.3 41.6 ~ 
134 22.9 
48 28.1 
34 18.8 
43.85 43.7 
33 19.0 
42 18.6 
—182.6 14.5 
—97 16.4 
—97.8 22.0 
34.5 26.5 
102 57.9 
49.5 42.7 
18 22.9 
18 35.7 
6 aes se 47.5 
79.9 35.6 
95 38.9 
120.6 31.3 
47.5 22.3 
48.9 22.0 
50.1 24.9 
69.3 27.2 


EE 


HEAT OF FUSION (Continued) 
ORGANIC COMPOUNDS 














Heat of 

Name Formula Temperature, at ine 

(15°) /g 
m-Nitroaniline.......... H2NCcH4NOz......... 111.8 41.0 
DANitroaniline 23. isc. 5 enell) tereteeeeacesese eve le iovlenea. ate vane 147.5 36.5 
Nitrobenzene.. ..--| CeoHsNOsz.. euadanes 5 5.72 2205 
o-Nitrobenzoic acid...... OsNCcHuCOsH........ 145.8 40.1 
M=NIérobenzZole acid -\.4.).1s1|) mopeleteters sete awe al «= 141.1 27.6 
p-Nitrobenzoie acid 5.5.5.5 s| saceiero eee malta a 239.2 52.8 
a-Nitronaphthalene...... CroHvINiOasneoe ieee Oo. 56 25.4 
o-Nitrophenol........... HOCGHaINO sree a. 42.8 26.8 
44.51 30.9 
iPalmitic acids ere.) Cisilis1@ Os jee as 55 39.2 

Parafind, .ovcc aes fee oroelll Roney AAO en aaa ss 52.40 35.10 
Paraldehyde............ (CH;:CHO) 32 ta -2 2 12.6 25.0 
Phenanthrene.:...---.-- uae Aad inst attae oi 98.2 24.3 
Phetiol finan. seas OAS OIEI Ee senso ace 25.37 29.0 
Phenylacetic acid........ CsHsCH:COnH sagen bweraes 74.9 25.4 
76.58 30.0 
77 32.0 
Phenylhydrazine......... (OGiSTAN ISI, Gesedoonuc 22.1 36.3 
iso-Propyl alcohol........ CyB OH Ai erected cic — 88.5 21.0 
Quinol sty. See eaters asses CoH (OU) 2s7 aerrnce = | 172.3 58.8 
Quinones verte ne atsis Cokls@as acres enctattiue oe | 112.85 40.9 
Resoreinol ees... 325 Goklis(OM) ec acerscivcces 109.65 46.2 

Spermacetie weet veo 2-0 o0:55\|t SaceeReeeteretohoretavensusuarener gs 43.9 36.98 
Steariolacid ecco «3 + scr Ci7H3sCOoH.......... 64 47.6 
Stilbene Mee ek aac. cee (CoHisCH) eu ea detustias 124 39.9 
Succinic anhydride....... (CH2CO)20. fata Uh aes oc 119 48.7 
Succinonitrile........... (CHeGN)akceeiaeetoaas 54.5 1157 
EW chigii(a) ly yoettyodh con oeerACeD CioHigOH 72 o2 eiecetewe ts 48.5 27.5 
(Bo Ei, coogi ous LOCO OU Cekls©) sane cree eine ela 60 28.7 
o-Toluic acid. 25..5 6.006: HisCeHzCOz:H....... 103.7 35.4 
T= LOUTGACI sera eriere * abl) \ voters evontenacettee eatin o> 108.75 27.6 
Da Woluio incl Gee wee ces overs! sereisiang seem emyA aa etrvese ae 179.6 39.9 
D=POLUIGING seiclejelsseielev-.s0e' CH3CeHsNHe...- ie 40.01 39.9 
Tribromoaniline (2, 4, 6).| H2NCeH2Br3 ....... 122 16.8 
Tribromophenol (2, 4) 6) HO CéeéHeBrss- cee ane. 93 13.4 
Trichloroacetic acid...... CCis COs Foes emcee 59.1 8.6 
Trinitroglycerol......... CoEts(N@s)igeewta citer 2 12.3 23.0 
metastable: torn... <1) Nrevortenctta weer coat aieaus le oi 13 332 

stable! forint 74. i..cecaicielll LoxsventR svanetererera etceebo 4) il “avere, «feleltoxtht 5.21 

Trinitrotoluene (T. N. T.) 

DANG) ic sereatteiens 35.05 CH3CeéH2(NOz)s...... 79 22.3 
Triphenylmethane See (Cckks)sCH.oaschtran a. 92.3 17.8 
Tristearin.. wee aera ear Ses 56 45.6 
n-Undecylic ‘acid (@.. Sere Ci10H21CO2H “ey es 28.25 3252 
N=Utdecylic! Aevdv(B) css) srertonMa eed ee etae fail avr cotaa ee 42.9 
Urethane... Sy secre 46 HeNCO2C2Hs......... 48.7 40.9 
Veratrol (i 2)eee cesses. CeHis(OCHis)2). 05.555: 22.7 27.5 
"Wiasti( Bees?) ia iiawecceorscds)|| «a: viereteedie can ol eele attract dos 61.8 42.3 
p= yleneniit.c:\ Fane asc os CeHial(CHig\a 2 oak b. 16 39.3 


rd 
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HEAT OF VAPORIZATION 
ELEMENTS AND INORGANIC COMPOUNDS 


SEE EE EET [EUEEEEEESSSSSS SESS Senn 
























peat of 
apori- 
Name Formula Tempore oar zation 
Cal. 
(15°) /e* 
IX Ge Lg SO 8 Oe rovers oltonagete = ste sereie Premed | csueiscsuste ars 50.97 
Agia stteh galego ude b 006 INDE tee bokd aren Syeorome 6 —33.4 327.1 
—20 317.6 
—10 309.7 
0 301.6 
Ammonium chloride..... 350 78.9 
/ 8 Bee Ge tS San —186 37.6 
Boron chloride........-- 10 38.2 
Bromimes..s.. cece o += + 63 43.7 
Carbon dioxide........-. — 60 87.2 
—50 83.4 
—40 79.6 
—30 71.4 
— 20 66.9 
—10 61.4 
0 55.0 
10 46.6 
20 35.1 
30 11.9 
Carbon monoxide........ COREA Risener arte —192 50.4 
Chlorosulfonic acid...... (ROARS yecanannconnac 151 110.2 
IE JagoneGoconuDA08 13 Ccecalmtun coun cate cca — 268.6 6. 
Hydriodic acid.......... ELLE Ree See aie ocotiers — 37.2 33.9 
Hydrobromic acid....... EB eer eee creceise —69.9 48.7 
Hydrochloric acid........ te Oll, Ap epre a acidrncigtoiaan — 84.3 98.7 
Hydrofluoric acid........ ET Eater eee one ierene eres 17 360.8 
Hydrogen. —252.8 108. 
sulfide. . —61.4 131.9 
Todine's sc. <-1.< S80 Ric 184 23.95 
IMIS Te aiunaees sein Sueo ond Som 65. 
Nitric acid 86.0 114.9 
INI EREP EO as ot Aero Gowe uc N —195.55 47.6 
tetroxide ive 18 93.4 
Oxygen.. Lei eeeerenere 5 —182.9 50.9 
Phosphorus. . SA Hee ORAS eC iOS os nee OG RTcR Ueno 287 130. 
Phosphorus trichloride. ..| PCls............----- 78 51.4 
Silicon tetrachloride..... SIC Cee eee 57 36.1 
Stannic chloride......... Sn Clive me poets 112 30.3 
Sulfur chloride.......... Se Clreethge certo 138 49.5 
Olias oC elanmege aban cocdn POs ae See a hietstel teeters —10.08 94.9 
0 91.3 
10 87.7 
20 84.1 
30 80.8 
40 71.2 
50 73.8 
60 70.3 
Perron cca ores Pai SOs Clotentee rarer tet 140 61.2 
tnosides* Rte Skea hisiGs pai oo ona 53 118.5 
Gulfariclacid ec nee PH oSOira tema seerse 326 122.1 
oxychloride.........-. SOsClatecere eam ctettern cue 69.1 49.4 
Sulfurous oxychloride....} SOClz.............--. 82 54.5 
Waterers nieimaciatr THoO eae eitecteteceetstede 0 595.9 
10 590.4 
20 584.9 
30 579.5 





* Gram calories (15°C) per gram. 
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HEAT OF VAPORIZATION (Continued) 
ELEMENTS AND INoRGANIC COMPOUNDS 


Name 


Formula 


Temperature, 
°€ 





Water 
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HEAT OF VAPORIZATION (Continued) 








Name Formula 
peecbyde- pees sere CHsCHO.....caa.ee eee 
ACEC. AGIG: 1. fee ante, woes a |e CEL SCORELs Aaa ekeren tach 

anhydride. . SRR Bea (CHsCO) Ohana: 
AGEBODE bo. Benckokete aks wie 3)2 
Acetonitrile. ............ gO Ne et antaaeests 
Acetyl chloride.......... CH: COC eee 
AliyWalcohol# Sh. 45 54: GsH; ORS. .268 tees 
n-Amyl alcohol.......... CsHnOH jase ees 
IEO=AM Yl aI COLON... sarsteiens| |i. ous susseual = asascaroenessic cobs 
n-Amyl bromide......... CrbbuBrocssseeese eo. 
n-Amyl ether............ (CrHi11)2O cast aos ae 
n-Amy]l iodide........... Pls 6h Weery eee te eee 
iso-Amy] isobutyrate..... C;:H;CO2GiHi weet 
iso-Amyl n-valerate...... a ekeeaae td Sate 
PATNIVIEN Ciscoe Aeteoe canis = |b COB EL IO srererarsce sRRAE Rte suse 
p-Anethole............ CsH.OCH: Rint we bias 
Benzene ge srcecehe so. see ARE on sp SocemeoKiadood 
IButaneon.. ss Seicte ace aces CiHiesenc cease eos. | 
iso-Butane ss estee ce oss | hosciee scien esred ses 


n-Butyl aleohol.......... 


iso-Butyl alcohol... 
sec.-Butyl alcohol. . 
tert-Butyl alcohol.. 
n-Butyl formate... 
iso-Butyl formate 
n-Butyl iodide..... 
iso-Butyl n-valerate 


iso-Buty] isovalerate. 


n-Butyric acid 
iso-Butyric acid. . 
n-Butyronitrile... 
Carbon disulfide. 

tetrachloride... 
Carvacrol 
Chloral... 

hydrate. . 
Chloroform. 
Cyanogen.. 

ehloride......... 


aE hae peel. oma a 
chloroacetic acid 


fil Bor 4 ce ee eee 
Diethyl carbonate..... 
Ketones one 2 wesc 
Diethylamine........- 
Dee ong BT er sas 


Ethane.. 


caprylate.-.-.....-- 











-.| CO(OCHa)2.. - 


. «| CeHsCl 


OrGANIC COMPOUNDS 





C4Hol.. 








CrHegtccian Seed: 


s'CHsCOzCeHs etree ace 
B2 een is fe rayre kara ctete 





i 





Temperature, 
°C. 


COON RWO 





oa 





Heat of 
Vapori- 
zation 


Cal. 
(15°) /g 


rs 
. oh 
CROW PON ADUWaON © WN 
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So NOSCNOCORHNND WO CHR ORDOCMOOIMO 


HEAT OF VAPORIZATION (Continued) 
OrGANnic COMPOUNDS 


























he: of 
é apori- 
Name Formula 1 ay fr) zation 
: Cal. 
(15°) /g 
Ethyl 
ether.....< (C2Hs5)20 34.6 83.9 
formate CO2C2Hs 53.3 97.2 
iodide a ears <a, alae, 45.6 
nonylate. . CsH17CO2C2H 227 58.1 
propionate...... .| CoHsCO2CoHs 97.6 80.1 
Ethylene bromide........| (CH2Br)2 Abe 130.8 46.2 
chiliots de 2.0. feeseten <reichs (CHz Glos be cides 0.0 85.3 
82.3 17.3 
OXTAE SF cise, oro Meheee (CH2)sOe. ee 13 139. 
Ethylamine CoHsNH2... 15 14.6 
Ethylidene chloride...... CH3sCHCle an rege 
Formic acid... HCOoH..... 101 120.0 
Furane...... 4. AICHE ZOl eva 31 95.3 
urfaral ene. ae .| CsaH30CHO. 160.5 107.5 
Glycol. $50.28. aa ACE). 197 191. 
Hydrocyanic acid. an 20 210. 
Methane......... —159 138. 
Methyl acetate.......... 0.0 114.0 
56.3 98.1 
BIGOHONs.. chaste teeve!'ss «: st CHO reer 64.7 262.8 
n-butyrate....-.......| CsH7CO2CHs... 102.6 79.8 
ehllonide... ashlee. <3 CHsCl are oeni — 23.8 102.3 
20.0 95.3 
ethyl ketone.......... COC 78.2 106.0 
ethyl ketoxime........ CsaHsN ‘, 182 115.9 
FORMAL ere Meie te = = 22101 HCO:CHs.. 31.3 112.4 
BOGIES Aevctevaie ae Ber ates sche CHa eoereee 42 45.9 
isobutyrate..iss..-- > C3H7CO2CHs3. 91.1 78.1 
isopropyl ketone....... AEioC One 92 89.8 
propionate:..)...i..... «4. C2H;CO2CHs. 79.0 87.6 
Methylene chloride...... CH2 Clonee: 40.5 78.6 
Napbthalene............ CioHs... 218 . 75.5 
Nitromethane........... CH3NOz....... 99.9 135. 
iso-Pentane............. Crbie cSt ices 13 88.7 
Piperidines.. ste eee «+ «)s CsHiiNinticssk sckites 106 89.4 
Propane hi. sae okies c:- s01 GELB’. ysis ose ysie, ocd ee ashe 20 83.4 
0 89.6 
—20 95.3 
— 30 98.0 
Propionic acid.... ....... CsHMisCOskl favoscmc o - 139.3 98.8 
Propronitrile: . tvees.-- « CsHrcGNipnc 13s biasider 97 134. 
n-Propyl acetate......... CHsCO2CsH7......... 100.4 80.3 
n-Propyl alcohol......... (EMsHONsiasiaspesesaoe 97.2 164. 
iso=Prop yl alcool pie thy we ic cuore MB eba ota. cte 82.3 159. 
n-Propyl formate........ HiCO2@3Hqer cbrieas der 80.0 88.1 
Pyridines..-2 nee eee COMET oo oooaantmoe ns 114.1 107.4 
Tetrachl oroethane-l, 1, 
sfeiets os albbetMele stencte (CHG Ts anprercteleceiel sietehete 145.0 55.1 
Tetrachloroethylene as § (COCs) oe eerie ord 120.7 Ore 
Trichloroethylene........ CoH Cls Rese neteel 85.7 ates 
Turpentine..e ke wae (OMMebGpeann 6 coccdoEDe 156 68.6 
a= Velericiacidiame ss «ace (CHEMO Oost tobe 184.6 103.2 
tso=Valeric. acid SG, «sca etal unels os tate ete eisioee a'r 176.3 LOU 
n-Valeronitrile........... Ce oCNiice eee cal 129 96.3 











































CHANGE IN VOLUME DUE TO FUSION 


The table gives the variation in volume expressed in c.cm. for one gram: 
of the substance. 














Substance. Variation, cm. Observer. 
Aluminum..... +0.019 Toepler, 1894 
Bismuth eae —0.0034 Toepler, 1894 
Cadmium..... +0.0064 Toepler, 1894 
Poth, 28,2 emtnar —0.0085 Wrightson, Roberts, 1881 
heads 08.0 AeA +0.0034 Toepler, 1894 
ATG LG. O Sot +0.0039 Toepler, 1894 
Waterecy reas: —0.083* Toepler, 1894 
VINO M, . | +0.0105 Toepler, 1894 


*For one cubic centimeter. 


FIXED TEMPERATURE FOR THERMOMETER 
CALIBRATION 


Corrections for pressure are indicated by equations in which p indicates pres-: 
sure in millimeters of mercury. and ¢ the boiling point at normal pressure. 

Points designated by an asterisk (*) are suggested by EH. F. Mueller as base 
points to be used in defining a Standard Working Scale. 











Temperature 
thermo- 
Substance Point dynamic Condition or correction 
scale °C 
Hydrogen..f) jth. os ss! Boiling —252.75 |+0.0044 (p—760) 
Nitrogen. so tenes teks Vapor —195.80 |+0.0109 (p—760) 
pressure 
WIquidlOs*s aciee ae «cl Vapor —183.00 |+0.0126 (p—760) 
pressure —0.0000065 (p—760)? 
Isopentane............ Freezing| —159.6 
Methyleyclohexane....| Freezing} —126.3 
Bitherocees stsatodssiat Rapid —116.3 
freezing 
or slow 
melting 
Carbon disulfide....... Freezing| —111.6 
Tol@ene fy. 5. chats > sic ok Freezing] — 95.1 
Ethyl acetate......... Freezing| — 83.6 
Solidi Ost Secu a eek Vapor — 78.51 |+0.01595 (p—760) 
pressure —0.000011 (p —760)2 
Chloroform. .......... Freezing| — 63.5 
Chlorobenzene........ Freezing| — 45.2 
Mercury titcccatt ssc Freezing] — 38.87 
Carbon tetrachloride...| Freezing] — 22.9 
COR My terre tinesnesy ets oe Melting 0.000 
Sodium sulfate........ Transi- 32.384 
tion 
Ethyl alecohol......... Boiling 78.26 {76 cm. variation 0.34° per em. 
BONZENG see sccauscanccsads Boiling 80.0 76 em. variation 0.43° per em. 


en 
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FIXED TEMPERATURE FOR THERMOMETER 
CALIBRATION (Continued) 





Substance Point 
Water® cc. onckiene Boiling 
Chlorobenzene........ Boiling 
Xylene (m-)< settee: Boiling 
Aniline’, 99 0.25 /SRErRe Boiling 
Toluidine’(o.)...\c...04 Boiling 
Naphthalene.......... Con- 

densing 
Tiere Freezing 
Diphenylamine........ Boiling 
Benzophenone......... Con- 
densing 
Cadmiumry.e sass ee Freezing 
LCBO Sapac neh ee eee Freezing 
Mereury2i see Boiling 
Potassium dichromate. .} Melting 
ZINC Semaine oe Freezing 
Sulfur cr oleae oe Con- 
densing 
Potassium sulfate...... Inver- 
sion 
Antimony *)-—s-cre eee: Freezing 
30.5 NaCl+69.5...... Melting 
Na2SO4 
Aluminum (99.85%). ..| Freezing 
Potassium chloride... .] Melting 
Sodium chloride....... Melting 
Sodium sulfate........ Melting 
Silver* #5 S2o8 Bes Freezing 
Gold* eRe. Be ec Freezing 
Potassium sulfate...... Melting 
Copvers eae eee .| Freezing! 
Lithium metasilicate. ..| Melting 
Diopsides. eee iene: Melting 
Nickel Sei tee cine Melting 
or 
freezing 
Palladium@ne eee ee Freezing 
Anorthitey pepe eee Melting 
Blatinuma eee Melting 
Alumina eee Melting 
Tungsten). 3). Melting 


Temperature 


thermo- 
dynamic 


seale 


100. 


132. 
138. 
184. 


°C 


000 


8 
51 


199) 7. 


217 


231. 
302. 
305. 


320. 
327. 
356. 
397. 
419. 
444. 


583. 
630. 


1555. 
1555. 
1755. 
2000. 
3370. 


“ ANRWOo oO 


.96 


oO 
on 


a FO APUNORD O 
on 


=E2 
6 
+30 


Condition or correction 





+0.0367 (p—760) —0.000023 
(p—760)? 

76 cm. variation 0.50° per em. 

76 cm. variation 0.50° per em. 

76 cm. variation 0.51° per em. 

76 cm. variation 0.58° per em. 

+0.2075 (t+ 273.1) logio 
(p/760) 


+0.194 (t+273.1) logio 
(p/760) 


+0.0909 (p—760) —0.000048 
(p—760)? 


Approx. To be determined 
with resistance thermom- 
eter. 


(reducing atmosphere) 


(reducing armosphere) 


— 
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Pressur 


PRESSURE OF AQUEOUS VAPOR 


VAPOR PRESSURE OF IcE 
e of aqueous vapor over ice in mm of Hg for temperatures from 



































—98 to 0°C 

Cod 0 2 4 6 8 
—90 | .000070| .000048| .000033|  .000022| 000015 
—30 | [00040 | 00029 | 00020 | 00014 | 00010 
—70 | ‘00194 | .00143 | .00105 | .00077 | 00056 
—60 | ‘00808 | 00614 | 00464 | 00349 | 00261 
—50 | ‘02955 | .0230 | 10178 | 10138 | :0106 
—40 | ‘0966 | 0768 | 10609 | 0481 | 0378 
—30 | (9859 | .2318 | 11873 | 11507 | 11209 
Teer || 0.0. || 0-2 0.4 0.6 0.8 
=99 | 0.317. | 0.311 | 0.304 | 0.298 | 0.292 
—98 | 0.351 | 0.344 | 0.337 | 0.330 | 0.324 
—97 | 0.389 | 0.381 | 0.374 | 0.366 | 0.359 
—96 |.0.430 | 0.422 | 0.414 | 0.405 | 0.397 
_25 | 0.476 | 0.467 | 0.457 | 0.448 | 0.439 
—24 |0.526 | 0.515 | 0.505 | 0.495 | 0.486 
—53 | 0.580. |.0.569 | 0.558. | 0.547. | 0.536 
—22 | 0.640 | 0.627 | 0.615 | 0.603 | 0.592 
—21 | 0.705 |.0.691 | 0.678 | 0.665. | 0.652 
~20 | 0.776. | 0.761 | 0.747 | 0.733 | 0.719 
—i9 | 0.854 | 0.838 | 0.822 | 0.806 | 0.791 
—ig | 0.939 | 0.921 | 0.904 | 0.887 | 0.870 
17 | 1.031. | 1.012 | 0.993 | 0.975 | 0.956 
16 | 1.132 | 1.111 | 1.091 | 1.070 | 1.051 
ag hit oi. |lv.219 , 11.196. | it.175 . |1.158 
14 | 1.361. | 1.3836 °| 1.312 | 1.288 | 1.264 
“13 | 1.490: | 1.464 °.|:1.437-¢ | 11.411. | 1.386 
372 | 1.632: | 1.602 | 1.574 | 1.546 | 1.518 
—11 | 1.785 | 1.753. | 1.722. | 1.691 | 1.661 
=40 -|!1'950" \tigotem [1/883 Hi fs4o" fea /817 
—9 | 2131 | 2.093 | 2.057. | 2.021 | 1.985 
— g | 2.396 | 2.285 | 2.246 | 2.207 | 2.168 
— 7 | 2537 | 2.493 | 2.450 | 2.408 | 2.367 
—6 | 2.765 |2.718 | 2.672 | 2.626 | 2.581 
5 |3.013 | 2.962 | 2.912 | 2.862 | 2.813 
4 (3 980 (13.225 |3.171 8.117 | 3.065 
— 3 | 3.568 | 3.509 | 3.451 | 3.393 | 3.336 
— 2 | 3.880 | 3.816 |3.753 | 3.691 | 3.630 
— 1 | 4.217 | 4.147 | 4.079 | 4.012 | 3.946 
—o | 4.579. | 4.504 | 4.431 | 4.350 | 4.287 





a nnn aEEEEEEEE EEE 
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VAPOR PRESSURE OF WATER BELOW 100°C 
Pressure of aqueous vapor over water in mm of Hg for temperatures from 
—15.8 to 100°C. Values for fractional degrees between 50 and 89 were 
obtained by interpolation. 




















THE ie 0:0 0.2 | 0.4 | 0.6 | 0.8 
—15 | 1.436 | 1.414 | 1.390 | 1.368 | 1,345 
—14 | 1.560 | 1.534 | 1.511 | 1.485 | 1.460 
—13 | 1.691 | 1.665 | 1.637 | 1.611 | 1.585 
HD. || 12884. |) 1es04. |) 10776}! (40948. |) 1g720 
—11 | 1.987 | 1.955 | 1.924 | 1.893 | 1.863 
—10 | 2.149 | 2.116 | 2.084 | 2.050 | 2.018 
sOuild. 2.326) mide, 280 pl) 2.254 || 2.219" 1) sees 
—wSer) | 2.514) Ves 27> 102 4870008 2509 ailenaee 
——7 1) 2.715 ala 2.674 92-683 11 2.093 <\a 2ates 
— 6 | 2.9381 | 2.887 | 2.848 | 2.800 9]! 2.757 
— 6 | 3.163 | 3.115 | 3.069 |, 3.022 | 2.976 
— 4 | 3.410} 3.359 | 3.309 |) 3.250.9)| 31211 
+8 | 3.673 | 3.620 ,| 3.567 41) 3.514 |! 32461 
— 2 | 3.956 | 3.898 | 3.841 | 3.785 |. 3.730 
—1 | 4.258 | 4.196 | 4.185 |. 4.075 | 4.016 
—0 | 4.579 | 4.513 | 4.448 | 4.385 | 4.320 
QO | 4.579 || 4.647 | 4.715 1, 4.788.0) | 40855 
1 | 4.926 | 4.998 | 5.070 | 5.144 | 5.219 
2) 5.294) 5.370 | 5.447-0]) 5.528.091, 58605 
3 | 5.685 | 5.766 | 5.848 ||) 5.982 ||! 6.015 
4 | 6.101 | 6.187 | 6.274 | 6.363 | 6.453 
Boh 65543 1G x635 | 6.728 4] | 6.822 11 Ceol 
BH U7.01S Whiz ALi) 7.209 111 7.209 si) Zea 
Zi) 7.543 i] | 7.647 31) 7.722 Gl} 7-828 #1) 7eQa6 
8 | 8.045 | 8.155 | 8.267 | 8.380 |: 8.494 
9 | 8.609 | 8.727 | 8.845 | 8.965 | 9.086 
10 | 9.209 | 9.333 | 9.458 | 9.585 | 9.714 
11 | 9.844 | 9.976 | 10.109 | 10.244 | 10.380 
12 | 10.518 | 10.658 | 10.799 | 10.941 | 11.085 
13-°| 11.23% 5] 11.379 “| 11.528 “| 11.680 © 116833 
14 | 11.987 | 12.144 | 12.302 | 12.462 | 12.624 
15 | 12.788 | 12.953 | 13.121 | 13.290 | 13.461 
16 | 13.634 | 13.809 | 13.987 | 14.166 | 14.347 
17 | 14.530 | 14.715 | 14.903 | 15.092 | 15.284 
18.1 15:477 (5.673 | 15.871 | 16.071 | es272 
19 | 16.477 | 16.685 | 16.894 | 17.105 | 17.319 
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VAPOR PRESSURE OF WATER BELOW 100°C (Continued) 


mecces 0.0 | 0.2 | 0.4 0.6 0.8 


20 17.535 17,753 17.974 18.197 18.422 
21 18.650 18.880 19.113 19.349 19.587 
22 19.827 | 20.070 | 20,316 20.565 20.815 
23 21.068 | 21,324 | 21,583 | 21.845 22.110 
24 22.377 | 22.648 | 22.922 | 23.198 23.476 


25 23.756 | 24.039 | 24.326 | 24.617 24.912 
26 25.209 |; 25.509 25.812 | 26.117 26.426 
27 26.739 | 27.055 | 27.3744 27.696 28.021 
28 28.349 | 28.680 | 29.015 | 29.354 29.697 
29 30.043 | 30.392 | 30.745 | 31.102} 31.461 


30 31.824 | 32.191 32.561 32.934 33.312 





50 92.51 93.5 94.4 95.3 96.3 
51 97.20 98.2 99.1 100.1 101.1 
52 102.09 103.1 104.1 105.1 106.2 
53 107.20 108.2 109.3 110.4 111.4 
54 112.51 113.6 114.7 115.8 116.9 
55 118.04 if hee 120.3 121.5 122.6 
56 123.80 125.0 126.2 127.4 128.6 
57 129.82 | 131.0 132.3 133.5 134.7 
58 136.08 | 137.3 138.5 139.9 141.2 
59 142.60 | 143.9 145.2 146.6 148.0 
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VAPOR PRESSURE OF WATER BELOW 100°C (Continued) 























0 


155. 
162. 
169. 
(iis 
185. 


194. 
203. 
212. 
221. 
231. 


241. 
252. 
263. 
274. 
286. 


298. 
311. 
324. 
338. 
352. 


366. 
381. 
397. 
413. 
430. 


447. 
465. 


502. 
521. 


541. 
562. 
584. 
606. 
629. 


652. 
677. 
702. 
727. 


CON PNT NAL OTH NWNNOHEO DOOPRO NOWRW ONWDWO 


8 


ecu 0.0 0.2 0.4 0. : 
ei ee ee Oe 
60 | 149.38. | 150.7 | 152.1 |: 153 
61 | 156.43 | 157.8 | 159.3 | 160 
62 | 163.77 | 165.2 | 166.8 | 168 
6208 | 7eSS= | Pomerat aso ees) 16 
64 | 179.31 | 180.9 | 182.5 | 184 
65 | 187.54 | 189.2 | 190.9 | 192 
66 | 196.09 | 197.8 | 199.5 | 201 
67 | 204.96 | 206.8 | 208.6 | 210 
68ee'| 214/176 | 21G10~ | 218.0% |. 219 
60en) |. 2255730) 2h ivan 22767 eel 229 
TO | ossaue aieesoed | Covet al 2S 
71 | 243.9 | 246.0 | 248.2 | 250 
790" || OFA "6 n| 25658) | 259-001) 261 
Tou | 26597 aan] 2080055 | 2008 2a us| 22 
"4. | 277.2 | 279.4 | 281.8") 284 
75 | 289.1! | 291.5. | 2904/0 © | 296 
76 | 301.4 | 303.8 | 306.4 | 308 
77ee| BIA en | S16620)| 3191288) 322 
78 | 327.3 | 330.0 | 332.8 | 335 
79 | 341.0 | 343.8 | 346.6. | 349 
80 | 355.1 | 358.0 | 361.0 | 363 
81. +| 369.7 | 372.6 | 375.6) || 378 
g2 | 384.9 | 388.0 | 391.2 | 394 
83 | 400.6 | 403.8 | 407.0 | 410 
84 | 416.8 | 420.2 | 423.6 | 426 
85 | 433.6 | 437.0 | 440.4 | 444 
g6 | 450.9 | 454.4 | 458.0 | 461 
87 | 468.7 | 472.4 | 476.0 | 479 
88 | 487.1 | 491.0 | 494.7 | 498 
SOem 5063 Da.) S1Q,0 nt b1se9ee) 517, 
90 | 525.76 | 529.77 | 533.80 | 537 
91 | 546.05 | 550.18 | 554.35 | 558 
92 | 566.99 | 571.26 | 575.55 | 579 
93 | 588.60 | 593.00 | 597.43 | 601 
94 | 610.90 | 615.44 | 620.01 | 624. 
95 | 633.90 | 638.59 | 643.30 | 648. 
96 | 657.62 | 662.45 | 667.31 | 672. 
97 | 682.07 | 687.04 | 692.05 | 697. 
OSiny| WOT 27-0 1240. | 717,56, . | 1722) 
99 | 733.24 | 738.53 | 743.85. | 749. 
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VAPOR PRESSURE OF WATER ABOVE 100° C. 


Based on values given by Keyes in the International Critical Tables. 





139 


140 
141 
142 
143 
144 





Pressure 
Temp. |} Temp. 
Pounds oF . 
mm per 
sq. in. 

760. 14.696 | 212.0 145 

787.51 15.228 | 213.8 146 

815.86 15.776 | 215.6 147 

845.12 16.342 | 217.4 148 

875.06 16.921 | 219.2 149 

906 .07 TEVA |) CHE) 150 

937.92 18.136 | 222.8 151 

970.60 18.768 | 224.6 152 
1004. 42 19.422 | 226.4 153 
1038.92 20.089 | 228.2 154 
1074.56 20.779 | 230.0 155 
1111.20 21.487 | 231.8 156 
1148.74 22.213 | 233.6 157 
1187.42 22.961 | 235.4 158 
1227.25 23.731 | 237.2 159 
1267.98 24.519 | 239.0 160 
1309.94 25.330 | 240.8 161 
1352.95 26.162 | 242.6 162 
1397.18 27.017 | 244.4 163 
1442. 63 27.896 | 246.2 164 
1489.14 28.795 | 248.0 165 
1536.80 29.717 | 249.8 166 
1586 04 30.669 | 251.6 167 
1636.36 31.642 | 253.4 168 
1687 .81 32.637 | 255.2 169 
1740.93 33.664 | 257.0 170 
1795.12 34.712 | 258.8 171 
1850.83 35.789 | 260.6 172 
1907 . 83 36.891 | 262.4 173 
1966.35 38.023 | 264.2 174 
2026.16 39.180 | 266.0 175 
2087 . 42 40.364 | 267.8 176 
2150.42 41.582 | 269.6 177 
2214.64 42.824 | 271.4 178 
2280.76 44.103 | 273.2 179 
2347 . 26 45.389 | 275.0 180 
2416.34 46.724 | 276.8 181 
2488.16 48.113 | 278.6 182 
2560.67 49.515 | 280.4 183 
2634. 84 50.950 | 282.2 184 
2710.92 52.421 | 284.0 185 
2788.44 53.920 | 285.8 186 
2867 . 48 55.448 | 287.6 187 
2948.80 57.020 | 289.4 188 
3031.64 58.622 | 291.2 189 





Pressure 
Pounds 
mm per 

sq. in. 
3116.76 60.268 
3203.40 61.944 
3292 .32 63.663 
3382.76 65.412 
3476.24 67.220 
3570.48 69.042 
3667 .00 70.908 
3766.56 72.833 
3866.88 74.773 
3970.24 76.772 
4075.88 78.815 
4183.80 80.901 
4293 24 83.018 
4404 .96 85.178 
4519.72 87.397 
4636 .00 89.646 
4755.32 91.953 
4876 .92 94.304 
5000. 04 96.685 
5126.96 99.139 
5256.16 | 101.638 
5386.88 | 104.165 
5521.40 | 106.766 
5658.20 | 109.412 
5798.04 | 112.116 
5940.92 | 114.879 
6085.32 | 117.671 
6233.52 | 120.537 
6383.24 | 123.432 
6538.28 | 126.430 
6694.08 | 129.442 
6852.92 | 132.514 
7015.56 | 135.659 
7180.48 | 138.848 
7349.20 | 142.110 
7520.20 | 145.417 
7694.24 | 148.782 
7872.08 | 152.221 
8052.96 | 155.719 
8236.88 | 159.275 
8423.84 | 162.890 
8616.12 | 166.609 
8809.92 | 170.356 
9007.52 | 174.177 
9208.16 | 178.057 
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VAPOR PRESSURE OF WATER ABOVE 100° C. 


Pressure 


Pounds 
per 
sq. in. 


(Continued) 





9413. 
9620. 
9831. 
10047. 
10265. 


10488. 
10715. 
10944. 
11179. 
11417. 


11659. 
11905. 
12155. 
12408. 
12666. 


12929. 
13197. 
13467. 
13742. 
14022. 


14305. 
14595. 
14888. 
15184. 
15488. 


15792. 
16104. 
16420. 
16742. 
17067. 


17395. 
17731. 
18072. 
18417. 
18766. 


19123. 
19482. 
19848 . 
20219. 
20596. 


20978 
21365. 
21757. 
22154. 
22558 . 32 


-025 


Pressure 


Pounds 
per 
sq. in. 





0 
8 
6 
4 
.2 
0 
8 
6 
4 
2 
0 
8 
6 
4 
2 
0 
8 
6 
4 
.2 
0 
8 
6 
4 
12 
0 
8 
6 
4 
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VAPOR PRESSURE OF WATER ABOVE 100° C. 
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(Continued) 
Pressure Pressure 

Temp. Pounds | Temp. |} Temp. Pounds | Temp. 

°C mm per cb °C mm per ogo 
sq. in. sq. in. 

280 48104.20] 930.183] 536.0 330 96512.40| 1866.245| 626.0 
281 48833.80| 944.291] 537.8 331 97758.80| 1890.346| 627.8 
282 49570.24] 958.532| 539.6 332 99020.40] 1914.742| 629.6 
283 50316.56| 972.963] 541.4 333 |100297 .20] 1939.431] 631.4 
284 51072.76| 987.586) 543.2 334 |101581.60} 1964.267) 633.2 
285 51838.08] 1002.385) 545.0 335 |102881.20} 1989.398] 635.0 
286 52611.76| 1017.345} 546.8 336 |104196.00} 2014.822) 636.8 
287 53395.32] 1032.497} 548.6 337 }105526.00! 2040.540} 638.6 
288 54187 .24} 1047.810} 550.4 338 |106871.20} 2066.552) 640.4 
289 54989 .04| 1063.314} 552.2 339 |108224.00} 2092.710) 642.2 
290 55799. 20} 1078.980| 554.0 340 |109592.00] 2119.163] 644.0 
291 56612 .40} 1094.705) 555.8 341 |110967.60} 2145.763] 645.8 
292 57448.40] 1110.871| 557.6 842 |112358.40| 2172.657| 647.6 
293 58284 .40] 1127.036| 559.4 343 |113749.20] 2199.550| 649.4 
294 59135.60| 1143.496} 561.2 844 |115178.00| 2227.179| 651.2 
295 59994. 40} 1160.102| 563.0 845 |116614.40] 2254.954] 653.0 
296 60860 .80] 1176.856] 564.8 346 |118073.60} 2283.171| 654.8 
297 61742.40| 1193 .903] 566.6 347 |119532.80} 2311.387] 656.6 
298 62624.00| 1210.950| 568.4 848 |121014.80| 2340.044| 658.4 
299 63528.40} 1228.439| 570.2 349 |122504.40| 2368.848] 660.2 
300 64432 .80| 1245.927] 572.0 850 |124001.60| 2397.799| 662.0 
301 65352 .40] 1263.709] 573.8 851 |125521.60] 2427.191) 663.8 
302 66279 .60} 1281.638] 575.6 352 |127049.20| 2456.730| 665.6 
303 67214.40| 1299.714] 577.4 353 |128599.60| 2486.710| 667.4 
304 68156 .80| 1317.937] 579.2 354 |130157.60| 2516. 837] 669.2 
305 69114.40| 1336.454] 581.0 355 |131730.80] 2547.258] 671.0 
306 70072.00| 1354.971] 582.8 356 |133326 .80| 2578.119] 672.8 
307 71052 .40| 13873.929| 584.6 357 |134945.60] 2609.422| 674.6 
308 72048.00| 1393.181] 586.4 358 |136579.60| 2641.018| 676.4 
309 73028.40| 1412.139] 588.2 359 |138228.80] 2672.908] 678.2 
310 74024.00| 1431.390] 590.0 360 |139893.20] 2705.093] 680.0 
311 75042 .40| 1451.083] 591.8 361 |141572.80] 2737.571)| 681.8 
312 76076.00| 1471.070} 593.6 362 |143275.20] 2770.490| 683.6 
313 77117 .20| 1491.203) 595.4 363 |144992.80] 2803.703] 685.4 
314 78166.00| 1511.484| 597.2 364 |146733.20] 2837.357] 687.2 
315 79230.00] 1532.058]} 599.0 365 |148519.20] 2871.892] 689.0 
316 80294.00] 1552.632}] 600.8 366 |150320.40} 2906.722] 690.8 
317 81373.20| 1573.501] 602.6 367 |152129.20] 2941.698] 692.6 
318 82467 .60| 1594.663| 604.4 368 |153960.80] 2977.116] 694.4 
319 83569.60] 1615.972] 606.2 369 |155815.20} 3012.974] 696.2 
320 84686.80] 1637.575| 608.0 370 |157692.40] 3049.273| 698.0 
321 85819 .20] 1659.472] 609.8 371 |159584.80} 3085.866] 699.8 
322 86959. 20] 1681.516] 611.6 372 |161507.60] 3123.047| 701.6 
323 88114.40| 1703.854| 613.4 373 |163468.40] 3160.963] 703.4 
324 89277 .20| 1726.339] 615.2 374 |165467.20} 3199.613| 705.2 
325 90447 .60| 1748.971] 617.0 
326 91633 .20| 1771.897| 618.8 
327 92826.40| 1794.969] 620.6 
328 94042.40] 1818.483] 622.4 
329 95273.60! 1842.291! 624.2 


VAPOR PRESSURE OF MERCURY 


Vapor pressure of mercury in mm. of Hg for temperatures from —38 to 
400°C. Note that the values for the first four lines only, are to be multiplied 
by 1076, 






































Temp. 0 2 4 6 8 
ce 
1076 10-6 1076 10-6 10-6 
—30 4.78 3.59 2.66 1.97 1.45 
—20 18.1 14.0 10.8 8.28 6.30 
—10 60.6 48.1 38.0 29.8 23.2 
— 9 185. 149. 119. 95.4 76.2 
+ 0 000185 . 000228 .000276 .000335 . 000406 
+10 .000490 .000588 . 000706 . 000846 .001009 
20 .001201 001426 .001691 .002000 . 002359 
30 .002777 003261 . 003823 . 004471 .005219 
40 . 006079 . 007067 . 008200 009497 01098 
50 .01267 .01459 .01677 01925 . 02206 
60 02524 . 02883 . 03287 .03740 .04251 
70 04825 05469 .06189 . 06993 . 07889 
80 . 08880 . 1000 .1124 .1261 .1413 
90 . 1582 .1769 .1976 . 2202 . 2453 
100 . 2729 . 3032 . 3366 .3731 .4132 
110 4572 . 5052 .5576 .6150 .6776 
120 . 7457 .8198 . 9004 . 9882 1.084 
130 1.186 1.298 1.419 1.551 1.692 
140 1.845 2.010 2.188 2.379 2.585 
150 2.807 3.046 3.303 3.578 3.873 
160 4.189 4.528 4.890 5.277 5.689 
170 6.128 6.596 7.095 7.626 8.193 
180 8.796 9.436 10.116 10.839 11.607 
190 12.423 13.287 14.203 15.173 16.200 
200 17.287 18.437 19.652 20.936 22.292 
210 23.723 25.233 26.826 28.504 30.271 
220 32.133 34.092 36.153 38.318 40.595 
230 42.989 45.503 48.141 50.909 53.812 
240 56.855 60.044 63.384 66. 882 70.543 
250 74.375 78.381 82.568 86.944 91.518 
260 96.296 101.2 106.48 111.91 ily fe 7/ 
270 123.47 129.62 136.02 142.69 149.64 
280 156.87 164.39 172.21 180.34 188.79 
290 197.57 206.70 216.17 226.00 236.21 
300 246.80 257.78 269.17 280.98 293.21 
310 | 305.89 319.02 332 .62 346.70 361.26 
320 376.33 391.92 408 .04 424.71 441.94 
330 459.74 478.13 497.12 516.74 537.00 
340 557.90 579.45 601.69 624.64 648.30 
350 | 672.69 697.83 723.73 750.43 777.92 
360 806.23 835.38 865.36 896.23 928.02 
370 | 960.66 994.34 1028.9 1064.4 1100.9 
380 {1138.4 1177.0 1216.6 1257.3 1299.1 
390 {1341.9 1386.1 1431.3 1477.7 1525.2 
400 P)L574505 ON teetess ace «| SL areas GS RL eee 9| eee be ee 
ee ee | et ee 
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VAPOR PRESSURE OF CARBON DIOXIDE 


Soup 


From Bureau of Standards Journal of Research 
(Mercury column, density = 13.5951 g/cm3, g = 980.665) 


Pressure in microns of mercury 













































































°C 0 1 2 3 4 5 | 6 7 | 8 | 9 
—180 0.013, 0.008; 0.006) 0.004) 0.003)0.0017|0.0011) 0. ee 0. 0005, 0.0003 
—170 .37 Spay .20 14 .10 | .074 | .052 .037 .026 | .018 
—160 5.9 4.6 3.6 ant g Zt ep) oft 19 .90 67 50 
—150 {60.5 /|48.8 {39.2 |31.4 '25.1 {19.9 {15.8 12.4 9.8 7.6 
—140 {481 359 298 247 204 = 168 | 138 113 92 75 

Pressure in mm of mercury 

| ' | 
—130 2.31] 1.97; 1.68] 1.43) 1.22 1.03) 0.87; 0.73 0.61} 0.51 
—120 9.81] 8.57) 7.46) 6.49} 5.63} 4.88! 4.22) 3.64 3. 13) 2.69 
—110 34.63] 30.76! 27.27| 24.14] 21.34] 18.83] 16.58) 14.58) 12. 80; 11.22 
—100 104.81] 94.40, 84.91) 76.27) 68.43) 61.30 54.84) 48.99) 43.71} 38.94 
— 90 |279.5 |254.7 |231.8 )210.8 |191.4 |173.6 |157.3 | 142.4 | 128.7 | 116.2 
— 80 672.2) 618.3} 568.2) 521.7| 478.5] 438.6) 401.6) 367.4 | 335.7 | 306.5 
— 70 1486.1/1377.3 1275.6 1180.5 1091.7/1008.9] 931.7) 859.7 | 792.7 | 730.3 
— 60 |3073.1,2865.1 2669.7 2486.3 2314.2 2152.8/2001.5)1859.7 |1726.9 |1602.5 
CUT |e ole Bet Betetcio hic che teal Inieremnen tera catas Hafele a ciall) sels wine 3780.9 |3530.2 |3294.6 

| | 

Liquip 
°C. 0 1 2 teeth | | Fae, 5 6 7 8 9 

| 

—50 | 5127.8|4922.7)4723.9)4531. 1/4344. 3/108. 2/3987 .9/3818.2*|3653 .9*|3495.0* 
—40 7545 | 7271 | 7005 | 6746 | 6404 250 | 6012 | 5781 5557 5339 
—30 10718 |10363 |10017 | 9679 | 9350 9029 8716 | 8412 8115 7826 
—20 14781 |14331 |13891 |13461 |13040 |12630 |12229 |11838 |11455 /|11082 
—10 19872 |19312 |18764 |18228-|17703 |17189 |16686 |16194 {15712 |15241 
— 0 | 26142 |25457 |24786 |24127 |23482 |22849 |22229 |21622 |21026 {20443 

0 26142 |26840 |27552 |28277 |29017 |29771 {30539 |31323 |32121 [32934 

10 33763 134607 |35467 |36343 |37236 |38146 |39073 |40017 |40980 |41960 

20 42959 |43977 |45014 |46072 |47150 |48250 |49370 |50514 (51680 (52871 

30 Py ST GGY pe EE EN Ea galletas aaee perme bearded] fase, tol ioe tape (aoe ee cig 
* Undercooled liquid. 


Critical temperature = 31.0°C. Triple point, —56.602 + 
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0.005°C; 3885.2 + 0.4 mm. 


VAPOR PRESSURE 


Pressure and Density (or Specific Volume) of Saturated Vapor 


Pressure of the saturated vapor is given in millimeters of mercury or in 
atmospheres as indicated; the density of the liquid and saturated vapor in 
g/cm3, and the specific ‘volume in em%/g. The temperatures are stated 
in degrees Centigrade. The normal boiling point is the temperature for 
which the pressure is 1 atm, or 760mm. Data refers to the liquid state unless 
otherwise indicated. 

The following abbreviations are used: bp., boiling point; c¢.p., critical 
point; liq., liquid; m.p., melting point: sol., solid; t.p , triple point. 


Elements and Inorganic Compounds 



























































Density Sp. Vol. 
g/cm’ em3/g 
AC) Pressure °C Pressure 
lig. vap. liq. vap. 
Neeniravea sl Ammonia NH3 (Continued) 
liq. —14 2.4328 atm.| 1.5215| 488.88 
1800 b.p. | 760 mm | —12 2.6443 1.5276] 452.02 
—10 2.8703 1.5338 418.46 
j =i} 3.1112 1.5400] 387.8 
Ammonia NHs = 3.3677 1.5464] 359.95 
i 3.6405 1.5528] 334.42 
Sp. Vol. -—2 3.9303 1.5594] 311.04 
em/g 0 4.2380 1.5660) 289.62 
cro Pressure | ——$— + 2 4.5640 1.5727] 269.95 
: : 4 4.9090 1.5796] 251.88 
Mgt Ven) 6 5.2750 1.5866) 235.25 
8 5.6610 1.5936] 219.92 
10 6.0685 1.6008] 205.79 
—78 liq. | 0.0582 atm. | 1.3618}........ 12 6.4985 1.6081] 192.73 
—76 0.0683 1.3660] 13752. 14 6.9520 1.6156] 180.66 
—74 0.0797 1.3702] 11889. 16 7.4290 1.6231] 169.49 
=72 0.0929 1.3745] 10314. 18 7.9310 
—70 0.1078 13788] 8976.2 20 8.4585 
—68 0.1246 1.3832] 7837.0 22 9.0125 
—66 0.1437 1.3876] 6863.3 24 9.5940 
—64 0.1651 1.3920] 6028.3 26 10.2040 
—62 0.1891 1.3965] 5310.0 28 10.8430 
—60 0.2161 1.4010] 4690.3 30 11.512 
—58 0.2461 1.4056] 4154.0 32 12.212 
—56 0.2796 1.4103] 3688.5 34 12.943 
—54 0 3167 1.4150] 3283.4 36 13.708 
—52 0.3578 1.4197] 2929.9 38 14.507 
—50 0.4034 14245] 2620.7 40 15.339 
—48 0.4536 1.4293] 2349.4 49 16.209 
—46 0.5087 1.4342] 2110.8 44 17.113 
—44 0.5693 1.4392] 1900.5 46 18.056 
—42 0.6357 1.4442] 1714.7 48 19.038 
—40 0.7083 1.4493] 1550.2 50 | 20.059 
=38 0.7875 1.4545) 1404.2 52 | 21.121 
—36 0.8738 1.4597| 1274.4 54 | 99.294 
= HH 0.9676 1.4649] 1158.7 56 22.372 
=32 1.0695 1.4703] 1055.3 58 | 24.562 
—30 1.1799 1.4757| 962.82 60 | 25.797 
—28 1.2992 7 
—26 1.4281 
—24 1.5671 
—29 1.7166 
~20 1.8774 
18 2.0499 
—16 2.2349 




















VAPOR PRESSURE (Continued) 
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Sp. Vol. 
em3/g 
°C Pressure 
liq. vap. 
Ammonia NH; (Continued) 

76 37.453 atm. | 1.9448)........ 

78 39.149 $.9608) .... 22. 

80 40.902 1.9774| 29.3 

82 42.712 1.9946}........ 

84 44.582 2.0124)... Sas 

86 46.511 20811)... aac: 

88 48.503 2.0505)... 2... - 

90 50.558 2.0708} 22.8 

92 52.677 2.0920). 02200. 

94 54.860 A ALAS: Se bear 

96 57.111 Bleed de oe tere 

98 59.429 21623). 5. pace 
100 61.816 2.1885| 17.6 
102 64.274 pV 4 ee ee 
104 66.804 2.25101. seen 
106 69.406 Bales. ects 
108 72.084 ASAD! sceiies ss 
110 74.837 DAT SI niet pacts 
112 77.668 Z38CU| veo eee es 
114 80.578 24314|........ 
116 83.570 DAIIG). bcs 
118 86.644 25393)... Baas 
120 89.802 2.5948 
122 93.045 2.6656). . 
124 96.376 2.7495 
126 99.796 28523), 2585.5. 
128 103.309 BBBSL) 2248 «<= 
130 106.913 SATO) coe. 
132 110.613 BOLD. o.eae 
132.9 ep. }112.3 42830|- che. - 

Ammonium chloride NHCl 
Density 
g/cm 
26. Pressure |— 
lia. vap. 

338.0 sol. 60; Tami eke, |e eens ee 
459 33002 awe ot. eons 
520 DOLL eee eeekcrrs | eetericcs: 





818 liq. 


1327 b.p. 760. 


Antimony bromide SbBrs 


180 liq. AD TOM), BP fies des aes fl. saeeeets 
200 82. ae 7 
220 148. 






































Density 
g/cm? 
°C Pressure 
liq. vap. 
Antimony trichloride SbCls 
120 lig. 20: ee. ae ee |Beeiees 
130 ASS Pe DS he | AOA eee 
140 64) 16S Oe eae eee 
150 02.18. eo 
160 1274 teas Del fi3 caer 
Antimony triiodide Sbl3 
250 liq. 232mm, @.)8.. 2..5.:|geose 
280 Cost RL Sil ee 
310 DES VP eae! swe eee io. ese 
Argon A 
—=189.19 $.p.|51217.mm Gee.) eee 
—185.66 b.p.| 1.0000atm.). 92 |) 
— 183.15 ilig:||y ao eres 1.37396) 0.00801 
—161.23 7.4332 1.22414) 0.03723 
e— 15027 00mm ese sacee 1.13851) 0.06785 
—150.57 13:70 7g Chet 3 lo eee: 
—140.80 De 1SOUd Do Migeet .cs |e Ree 
— 135151 OE |b. See 0.97385) 0.15994 
—129.83 Cpe Te Oo) pee. S| | as Sew 
——1 22.44 cp. A700 Gaia = pee. lee eyteise 
Arsine AsHz 
liq. 
—55 b.p. VELL en |) ee ae ae eee 
—40 PAL) sete it ee 5 eae |S Fah 
—20 A IAN 88. Nie Se 
0 SA BE Ee 
+20 153 HR PRS... 
Arsenic As 
604.3 sol. | 760.mm |!....... le aSte: 
Barium Ba 
887 liq. mm MU! 6... | caste 
1146 b.p. 605 ee eee 
Bismuth Bi 
606.8 liq. 0:00T aim a. [Pace 
904. ‘beso onlin levee, aie | iiepes 
1470 b.p. 760: Ae wet; otysse betes 
Boron chloride BCls 
—80 liq. 4.0) mam |e ee... | Been « 
—60 18.0 
—30 116.0 
-15 251.0 
0 477.0 
Bromine Br 
0.0052 mm 


—90 sol. 
0.0251 





VAPOR PRESSURE (Continued) 










































































Density Sp. Vol. 
g/cm3 cem3/g 
ne; Pressuret|>—> °C ~e Pressuneyiallicuny sae 
liq. vap. | liq. yap. 
Bromine Br (Continued) Carbon dioxide CO2 (Continued) 
—70 (0:102:mamn) || Sei |e —34 12.299 atm. | 0.9158)........ 
—60 We Ly seaman | ee em iStee no —32 13.176 0:9226|.... ee... 
—50 1.09: yew ee. See. gees —30 14.099 0.9302] 27.19 
—40 DDS Tice lh teseeheuelloxcnerriete —28 15.067 0.9381) 25.40 
—30 45. saesett eee eye —26 16.084 0.9452) 23.71 
—20 i Wy Ah epee || Pre A —24 17.150 0.9533} 22.11 
—10 3616 Maw wpeal' scot teed \\ ofthe torets. —22 18.267 ~ 0.9615] 20.62 
= Tome, | AEE Seen < eaclatgenots —20 19.437 0.9699} 19.22 
0 liq. 65.9 bd «cll olretetore —18 20.661 0.9794} 17.95 
+10 109. | NR. teas econ |; —16 21.940 0.9892} 16.78 
20 W3i" Ce ASE. oar _|| —14 23.277 0.9990) 15.70 
30 264. ren ae cee ol (ieee wd is: 24.673 1.0091; 14.73 
40 392. ere leet | —10 26.129 1.0194! 13.83 
50. 564. par 9 aorta 4 — 8 27.648 1.0309) 13.01 
53.78 b.p. | 760. sige apoio Seer See | — 6 29.231 1.0428) 12.25 
M : — 4 30.879 1.0548) 11.54 
Cadmium Cd —2 32.595 1.0683) 10.88 
219.1 sol. OOOLamm IF 5 see ee | 0 34.379 1.0811; 10.26 
392.2 liq 5 Le Pale aes jena Pal aie 36.235 1.0953) 9.68 
454 6 5. Shes sce | ae ecg 4 38.163 1.1099 9.13 
485.3 100g | rscereecili Ane eer : 6 40.166 1.1261; 8.59 
767 b.p. COOHIRRS DRI Siaecscltceeiee “il 8 42.247 1.1442 8.06 
a 4 | 10 44.406 1.1628 7.57 
Caesium Cs | 46.648 1.1834| 7.04 
112.3 liq. 0.001 mm 14 48.974 1.2063 6.58 
278.6 1. AS 16 51.388 1.2330 6.14 
669.3 b.p. | 760. | 18 53.895 1.2626 5.68 
‘ | 20 56.495 1.2953 5.26 
Calcium Ca 22 59.197 1.3351] 4.83 
529 sol. (OJ001 rail leery ile eee 24 62.006 1.3831 4.39 
917 liq. Die) > dglareiens. boot te 26 64.928 1.4430 3.97 
1474 Dip. | 760, >| ease | eee 28 67.971 1.5267 3.53 
| 30 71.143 1.6722 3.00 
Carbon C 31.1 cp. | 72.947 2.1547] 2.15 
liq. 
3927 b.p. 760, mm en pa ae 
Carbon disulfide CS2 
Carbon dioxide CO2* Density 
g/cm? 
Sp. Vol. °C Pressure 
okie tie. ee 
°C Pressure Ge mie 
liq. vap. 
_|| —70 lig. 1:.6:mms Sekar 
0 3.5 
—56 lia. 5.2485 atm. | 0.8496)........ Gil 
—54 5.7156 O8554|e ee. 4.0 
—52 6.2139 0.8606) 2055.6: 6.2 
—50 6.7446 O:S658|-eaeeen. 6.5 
—48 7.3089 OLS 7S eeseacrs 8.8 
—46 7.9078 0:8780) 53. Fe: of 
—44 8.5426 0.8834).... 25. 
—42 9.2147 0.8397) eee: 
—40 9.9251 0/3961 awe er 
—38 10.675 10.9025) «.cetienae 
—36 11.466 O:9091) Nereis 











* See special table preceding. 1862 


VAPOR PRESSURE (Continued) 





4G 


Pressure 


Density 
g/coms 


lig. 


vap. 


°C 





Carbon disulfide CS2 (Continued) 


270 
273 ¢.p. 


1.13 atm. 
1.54 
2.05 
2.69 
3.47 
4.42 
5.55 
6.90 


Co 
» 
nu 


PR REN biota ol Saeed rs ets 
POBIVGERSNBNS 
Or on > He CO COW HOO MD OP OD 


Subs» 





Carbon monoxide CO 


—220.6 sol. 
—209.1 

— 205.70 
—192.0 
—190 
—180 
—170 
—160 
—150 
—140 
—139 ep. 


liq. 





ae Veet. «c 
BOS Ne tcc. 
M1383 0 We tet 
1.0 atm. | 0.803 
1.2 0.794 
3.2 0.748 
6.7 0.697 
12.4 0.639 
20.9 0.560 
33.2 0.420 
35. 0.303 
Chlorine Cl 
S320) MMe Meee 
11:3; 0 ee ecae <i 
WS. Bb wes <> 
58272 SRR Blom 
TIDE «a Mk:. 22s 
pane Some Saceee 
363. Ai pike 
594 tue Serato aie 
700 @Pe ieee. -= 
1.23 atm. | 1.550 
1.84 1.524 
2.61 1.496 
3.65 1.468 
4.96 1.438 
6.57 1.408 
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Pressure 


Density 
g/cms 


liq. | vap. 


Chlorine Cl (Continued) 

















30 8.60 atm. 1.377 |0.0300 
40 MY bb 1.344 |0.0384 
50 14.1 1.310 |0.0486 
60 17.6 1.375 |0.0600 
70 21.6 1.240 |0.0740 
80 26.2 1.199 |0.0910 
90 31.5 1.156 |0.1125 
100 37.6 1.109 |0.136 
110 44.4 1.059 |0.164 
120 52.4 0.998 |0.206 
130 61.4 0.920 |0.258 
140 71.4 0.750 |0.405 
144 ep. 76.1 0.573 |0.573 
Chromium Cr 
liq. 
2200 b.p. WOON Bleak | eee 
Cobalt Co 
1254 liq. 0001 mm. g]s nelle 
1859 Lite RE sats | eee 
3168 b.p. OOS ange ORs. cciote heeeaiasrs 
Copper Cu 
1320 liq. O:001 mane Ol sce ee 
1707 LS a Mee | wescine 
2310 b.p. (OOlen a meal cers sil creroaite 
Cuprie chloride CuCle 
487.6 sol. 223.9 mars +) eae oss 
470.5 12: Sra lige ssasiiicicres' sl 
407.2 22.50 0 Wiehocs ace 
335.2 500 Dh. at Wea oi 
318.6 SSG [aan thee are 
Cupric oxide CuO 
G00isel Se a ikct OS LO |e ees |oesreieisis 
800 LSS: 510 Geen | oe cee 
950 Ore 0 meee Eile ye scalars 
Cyanogen chloride CNCl 
—32.69 sol. 68.6.rne | |adleeeee 
—24.7 OUTS © 8 | neers 
—11.41 PIAA ale Sere cl lometnod 
Ferric chloride FeCls 
245.0 sol. | 19.95 mm | Bhat | hes. 
292.3 316.2: Pe Blears oe 
Gold Au 
1292 liq. OOOL mma ease ewes 
1768 Rio. 4 ESA SSeeito 
2611 b-.p. AU a sy eters 





VAPOR PRESSURE (Continued) 











Density 
g/cm3 
°C Pressure 
liq. vap. 
Gold chloride AuCls 
100 sol. VO Upiicee tel eee seers) (ee eke 
138.5 be eT | Beetecciorc Sesec 
181 Ge ee eT BAN eek ol owiiesers 
202 164:5 peril. sk. e dae ps 
229 4242 hy BM aockis. cel. ewe 
251 808.7 pall bevel teenie 
Helium He 
= 271 Og: 1) cae sees ahah 0.1459 
—271.7 3. BOM), O22 elle se 
271 Ors yh | oocs. ob ER 0.1464 rare 
270.800 e bina. cecacke 0.1466 |0,001368 
—269.9 1070 earl a ibeee 
—3200;2 1 PN Ska ces cutters 0.1311 |0.01176 
—268.9 b.p. 1.000 atm.|....... deeeuae 
—268:9 8 a cetiaeten 0.1253 |0.01637 
=268.4 ) || oles 2 0.1139 |0.02699 
—268.2 1749: OAR AE. ae | Pee 
—267.9 e.p. 2.261 0.06930/0.06930 
Hydriodic acid HI 
lia. 
35.5 bp. 100 atm: 2.798 | ee... 
—20 1.86 vas ae 
0 Sv) eepeepelleateadae 
+20 6.65 2250) Alec 
40 1 een ee eee ees coe 
60 1 Wy age Te es al eer cece 
80 20: Oe meals semua. 
100 SiO eae | lesen ew cents 
120 SLA PY eee ae |e toren 
140 BO eae nh eerseva 
150:510:p. 0: 82am OMEN | cctole Bee << 
Hydrobromic acid HBr 
liq. 
—67.0 b.p. 1.00 atm. 
—60 LO ew anh (rrcecsracncl| emcee ache 
—40 ChE SR) Tah Ee a el een oe 
—20 Oe Memeal ecto etersrec 
0 12 Shem allt ater | tee 
+20 20.6 ye! Ta ep ae 
40 32.5 Ftd | Pee 
60 COD tal oo. 3N) 5S clases 
80 CO ie a NR a ee 
90 c.p. S5aG BAe)... eee 
Hydrochloric acid HCl 
—108 liq. 168:5 mma fie saeccea| =. Ss xe 
—104 226.2 
—100 829:8 28 OF [icc Feo: onan = 
— 96 D034. BAPE ee at. B. ees 
= BR GEO: FARM cs ss cna 
— 85.03 b.p. r 00 atm.}1.191 |0.0025 
— 80 1.32 1.17 0.0032 
— 60 8.45 1.122 |0.0083 
— 40 7.55 1.063 |0.017 
— 20 14.53 0.997 |0.032 














°C 


Pressure 


Density 
g/cm 


lig. vap. 





Hydrochloric acid HCl (Continued) 





























0 25.46 atm. | 0.924 | 0.054 
+20 41.58 0.831 | 0.097 
40 64.52 0.697 0.180 
51:5 c.p. | 81.6 0.424 0.424 
Hydrocyanic acid HCN 
25.65 liq. 1.00 atm. | 0.695 | 0.0011 
40 1.67 
60 
80 
100 
120 
140 
160 
180 
183.5 ¢.p. 
liq. 
—259.14 t.p. 
— 258.46 
—258.27 
— 256.61 
— 254.73 
—253.24 
— 252.74 b.p. 
— 248.50 
— 245.73 
— 245.68 
—240.49 
—239.91 cp. 12:80 0.03102| 0.03102 
Hydrogen sulfide H2S 
—82 liq. 172 mm 
—78 235. 
—74 339. 
—70 432. 
—66 535. 
—62 660. 
—59.5 b.p. 1.00 atm. 
—40 2.50 
—20 5.39 
0 10.2 
+20 17.7 
40 28.3 
60 43.0 
80 62.6 
100.4 e.p. 88.9 
Todine I 
—50 sol. |0.000037 mm|.........]...... 
—4) 0.00019 41>. 5 a ee 
—30 0.00030 © 4 )\5 Oi Se 5 ee 
—20 0.0030, FET ys Sa ee 
—10 0.0099) ~ 20 a5) S07 oe ee 
0 0:0299" Ose esa: | ee 
+10 0.08087 PPA ee cs. eee 
20 0.202 of 16-8). Faas |S 
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VAPOR PRESSURE (Continued) 























Density 
g/cm 
°C Pressure 
liq. vap. 
Todine I (Continued) 
30 O47 aim. 4... A st 
40 1.03 
50 2.16 eas, Sa 
60 4.31 eee 
70 8.22 
80 5. De de We, «cB ot 
90 26.81 BM DN) ccdeve & s\lleatee 328 
100 Wb5 AMA Fo. eRe 
110 EE tie Sarees ee | ae 2 
1g VOUS UN AE a ee 2 | A 
120 liq. 0 Re Bnet ae Seer | 
130 157. ae RSE | 
140 217. 1 GE RCO. it 
150 DASA Dt. 3 We ck 
160 S04 Ba Fs? Manco 
170 521. Se eee | 
180 CFO: AN: docs, Meehan oe 
SE; S5ib ps ye C00. h ween Bac gl Ree oo 
190 B69. WaIEN ee Mc cst 
Tron Fe 
1884 liq. 1G mm wai eere. eoaekuise 
3235 b.p. 760. Ne gene ot iy nee | 
Krypton Kr 
sol. 
—169 t.p. 132:5 MMe cee haseeee es 
16O0Silig: 380.4) f euell- 2 «o-a-sne=is3 
—151.8b-p:| 1.000\atm. |. .....)5-...-.- 
—130 C4 Ulead eee) WER tee enn 
— 90 py ly hs ee | (eee: 
= O2.010.). | 0474 | peli. ck. calkmarns 
Lead Pb 
686:2 liaes sf) O:00L mm Rees -eeieler-i4- 
985. Se COORG WI saenee ae 
Lead chloride PbCle 
400 sol. O:00174; mms]. 35. Ae Eee. od 
425 0058. ORR oe usa oe 
450 O-OT78" WN eo: acilissyeme, a 
475 C051 a Fe alsa ca sa 
Lead sulfide PbS 
850 sol. 2 Oommen. -: ails ae ae 
917 4:0 ow emAly hi 8 lne eae 
968 10:5: — gemmiltys tists Save cireese 
995 170” wamales nis a lheck macs 
Magnesium Mg 
772. liq. 1. mm | eb | tomes 
1070 b.p. TG0, ~~ Wileetresec ll ae ie ot 
Manganese Mn 
liq. 
1900 b.p. 760; mm’ eae. ic| ate sia-te 





























Density 
g/cm*® 
°C Pressure 
liq. | vap. 
Mercurous chloride HgCl 
100 sol. 0.0089 mm |....]....... 
120 0:016: Ce cee. |Z Reece oc 
140 0.038. OGRE Were ch Sees 
160 0.15 
180 O45 Re ee eel. Aeifcnceer 
310 103:0. BA sl ae... 
330 189;2) RM: SR ss, 
350 320/02 Me eet sar 
370 548.9 sis lceeeatey aie 
Mercury Hg (See special table.) 
—76.4 sol. 1059 mms | .3). |. fos 
—65.7 10-8 
—53.6 1077 
—40.4 10-8 o 
Molybdenum Mo 
2293 sol. @.001 mmy-t) } 2. |. Se. 
Neon Ne 
—257.62 sol. 0:55,mam) .-)., fe REE. 
—254.92 738i LOBE |. or Bee. 
—253.16 28:2. BLN...) Weeete,. 
—251.24 Ol, G6 L0R..4.. (Rees: 
—250.22 J463ett | aaNeeeee.. 
—249.09 BOs: gre d= w aftenctes [ooo Cres 
— 248.56 317. Wad? 5-2 eee 
1942 5i qh yha25:0,, ok o- ella cc--|eeeee ee 
—247.49 451.6: (VER® |. ou: eeee oe. 
—246.66 605.2, RUC AE | se WARE ee 
—245.92 b.p. IDR ERS Hoe cllegaaabon 
—236.82 A OTOMAEE | cctuliaatscace 
— 228.711 ¢:p.4||, 208Oele lo pelt aneen. « 
Nickel Ni 
1851 liq. 1. mm 
3147 b.p. 760. 
Nitric oxide NO 
liq. 
—151.0 b.p. LO:atase ||... cea... 
—140 8.0--DAR bie foc RE, 
—120 14:35 RE. oll: See 
—100 Cae eS A Ree ie 2 Se 
— 93 cp. 65. Se Pe 
Nitrogen Nz 
sol. 
—209/86 tpl) 964mm  }.....|sRk.<. 
198226 lighh|R561:3' | WP | oe See ee 
—195.78 b-.p. 1000! smi. |). SE ares: 
—173.58 7.3705 Tes. eee 
—152.11 25.889 | eee | eee 
—147.13 c.p. 33.490 BGs |e 5 ee 


Nitrogen peroxide Nez 


liq. 
21.3 b.p. 


1.00 atm. 





Ox 








VAPOR PRESSURE (Continued) 












































Density Densit; 
g/em3 g/cm3 
°C Pressure) |= 7 °C Pressure 
liq. vap. liq. vap. 
Nitrogen peroxide N2O4 (Continued) Phosphorus pentacnloride PCls 
40 : 156.i sol. 562.3 mm |)... aaa 
60 136.7 2661 Bees aa ; 
101.4 BT.588 | 0). ae. |. ae 
120 Phosphorus trioxide P203 
140 30 liq. Exp wee Seo ollecee  - : 
158 ¢.p. 50 9:0 “Del ee ee 
Nitrous oxide N20 a en ee 
liq. 80 150. MES: a 
—88.49 b.p. 1.000 atm. | 1.226] 0.0031 90 300. SREPRE Be i. 
73:18 0) 8 |) 2319 1.199| 0.0050 : : d 
—53.18 5.662 1.140} 0.0122 Pictet’s fluid 64502 + 44CO2 by weight 
—33.18 11.730 1.078 | 0.025 —30 585.2 
—20 18.1 1.001} 0.048 —95 676.4 4 
0 31.3 0.910] 0.087 90 744.8 
+20 50.3 0.784) ¥.161 —15 896.8 
36.5 71.7 0.451] 0.451 = 10 1018:4° alt. lee eae 
es 2 
Oxygen O2 du | Signs cee 
=210:4 liq. |Seeeeeeeee 1.2746] 0.0000865 +5 1672.92 0). ee 
— 204.52 36.11 mm 10 1938:0).--) 4/4252 .lb wee 
—195.50 162.15 15 2264.8) i: ean A oe 
—186.91 493.30 4 20 2584.0 7" |) eee 
—182.95 b.p.| 1.000 atm. 25 2979: 2 oa eee 
154.5 ae leat ae . 30 3382.0) 9 a2 ec le eee 
—149.25 12.506 35 3838.0 = elincs ho eee 
S129:9.0 ul aoe 40 4347 2 allege coolly ee 
—125.28 38.571 45 4788.0) em b\ oe TilGR eee 
—118.82 ¢.p.! 49.713 0.4299] 0.4299 50 S2136 a lke ee hee 
Ozone Os Potassium K 
—193.1 liq. | 0.015mm]......)......... L621 3iTiqas (a0. COU emmn lae ee eee 
—173.1 1.3 ae Pee esi pce 344.9 POA oe ee 
= 153.1 25.4 
— 133.1 182.8 
—112.4b.p. |760. 
— 5ep. 67. atm. 
Phosphine PH3 
—129 liq. 43.0 mm 
—1 85.7 
—113 158.3 
—101 354.2 eusgers-chegalhe eee d i 
— 89 GOOLSY i sed... Ae or 1O4:4 e-p., 62:44. Siew Sell hae ony. ieee 
— 87.5b.p. 1.00 atm. | 0.746 | 0.0023 5 e 
— 80 1.46 0.738 | 0.0032 Selenium Se 
— 60 3.47 0.712 | 0.0073 |} 200 sol. OWS per ie oodles: <ccse 
— 40 (pil 0.684 | 0.014 210 010032 lat ol 
— 20 12.9 0.651 | 0.025 2174s mp 200055 5 =| yesiealeenee 
0 21.6 0.613 | 0.042 220 liq. 0.006 2. Dealt, 35-15 
20 34.2. 0.566 | 0.067 230 O:0097 se aye heen 
40. ,|3-51.9" 0.50 0.11 390 Siu ae 4. |. 1a ae 
51 ¢.p. 64. 0.30 0.30 400 AQF A tl ee 
c) cb 420 TOR nwoiedlt esther 
Phosphonium chloride PH4Cl 440 HOGS tines samate| IN [Pee 
—63.0 sol. $9:8imm)| seen eases. - 460 7S is PR Se 
—26.8 TCO *| Seereeineeee . «2 480 liq. Zoe Sane RN |. ee 
0.9 5623/0) 0 see 500 te ay till ch 














VAPOR PRESSURE (Continued) 










































































Density Density 
g/cm g/ems 
HO; Pressure °C Pressure 
liq. vap. liq. vap. 
Selenium Se (Continued) Sulfur S (Continued) 
620 3i3-mm~ |e... : 
640 0! | id Cee ve eer bode ae 
660 5DGS elas eee | ree eee: 210 31 Wee) Rae 
6380 AGL) ei chest a es chewed 2 220 44 fear 8: is 
688 b.p. TOORE ~All. ates. 230 63 
Selenium dioxide SeO2 240 8.7 
72.0\s0lge|1) 1343.mam) |p ase eee ee 250 12. 
Teo Met: Ba00Ke | h2se| Waa 260 16. 
236.9 6607 Maat: Ste 270 72 ee (ooo (ae 
289.2 SUG) peuille Sees c Seas 280 72 a I a (ee 
317.0 700M alent: lk 290 Bia Aah ee oll Gameiee oe 
a : ; ad 300 AS ERS ae ea soe 
Silicon Si 310 GOL BIRR Wa All cae: 
719.2 sol OLOO Limam Fee axles se 320 Oo We fiche aie cere os 
1219 Tee ee eee isemerdnet 330 954 S208 | aces neecn: 
Silver Ag ee eS Sees ee 
837 liq. O.001,mm) le. 202 leaew wees: 360 179. ee ; eee 
1218 Lo eee eeefereseees 370 pita ts Sale gee, | ea 
1948) bp. (-c60le. game IEE. tel Meteo 330 638 Wa |e A ee 
Silver oxide Ag2O 390 325. RR Be lee PEs 
400 OL GM Wictisvessaie sre cree = 
me sol. | sae Tame pee ees eae te 410 Ueteen Eaeeee, 
rene aie Coeee 420 HY) en to eee Ae 
Sodium Na 430 e1sers | ose ae 
238.1 liq. @:001 mam fs <a oe es 440 711 ee | eee Ae ee 
441.2 | Neg oa lb es Sale DS nS 444.60 b.p. J6O:OMM) Pitcseselbi. qossese 
S82.Dipin |:g60/y Rane Lae eet 450 os 
; A 460 48. 
t Stannic chloride SnCls 470 1093, 
— 10 liq. 2:8 mmy o || set | ee ees 480 1257. 
10 10.3 490 TERR ors ep cere | eee 2 
30 31.3 500 647, Whee Eo arses: 
60 112.0 510 1876; WARM aes AB Ar 
90 3605 eee tee eae 520 2130; BRM t deals Gace 
114.1 b.p 1.00 atm. | 1.978 | 0.0085 530 2410. mae IN 
120 1.18 1.963 | 0.0099 540 9718. ter |= eee 
140 1.96 1.907 | 0.0162 || 550 3055. © Pee | ee 
Strontium Sr || 560 4285 Bie Ma stare Re sass 
713.4 liq. | 0.001 mm |......|........ 570 ioe! (re |e 
899 jy |e ce Rn Ae, Pl 
1154 b.p. TGOse a ge iepeuelll deep aeons Sulfur dioxide S02 
Sp. Vol. 
em3/g 
aC Pressure - 
liq. vap. 
—70 liq. TP Oromi yee 
—65 ti alma |e hee ee 
—60 42 Sim TU Sse eee: 
—55 GUS ‘RAIS Scar we... 
—50 86.7 OM 423 IE Ae ce. 
—45 119.6 O64 721. . fe... 
—40 162.3 Of6523) 24 He. Ss. 
—35 217.1 0165751... 2s 2: 
—30 286.0 0.6627) 





VAPOR PRESSURE (Continued) 






Density 7 
g/cem3 






Pressure 
liq. vap. 




















Organic Compounds 








Sulfur trioxide SO3 














liq. 
44.6 b.p 1.00 atm 1.807 | 0.003 
60 2.0 1.732 | 0.006 
80 4.3 1.639 | 0.013 
100 8.0 1.547 | 0.025 
120 13.3 1.465 | 0.037 
140 20.6 1.382 | 0.056 
160 30.3 1.296 | 0.086 
180 43.4 1.196 | 0.137 
200 61.1 1.058 | 0.233 
218.3 cp. 83.6 0.630 | 0.630 
Thallium Tl 
412.7 liq. 0.001 mm 
748 if: 
1650 b.p. | 760. 
Tin Sn 
1282 liq. 0/001 tmaray [ean eee 
1503 i PEE iciac 
2260 b.p. | 760. sfooy ates. ; 
Tungsten W 
3353 sol. 0:00 fmm |e ee ee 
Xenon Xe 
liq 
—109.1 b.p.} 1.000 atm. 
—100 1.629 
— 60 8.570 
— 20 26.73 
0.0 41.24 
16.6 c.p. | 58.22 
Zine Zn 
296.3 sol. 0001 tam ||\oF sane eee 
487.7 liq. 12 PME ASS bal ee 
558.9 Saritneye | -...45 5 al eae 
594.1 105, tb Fe a st oot eee 
632.3 207 Tiled oc eee 











SC, Pressure 





liq. vap. 





°C Pressure 
Sulfur dioxide SOz2 (Continued) 3 
—25 373.0 mm 0.6680|........ 
—20 478.0 0.6739)... Uae... 
—15 607.0 0.6798)" She - 
—10 761.0 0.6859]........ 
— 5 947.0 0.6916) eee. 
0 1.529 atm. | 0.6974).... ... 
+ 2 1.657 0.6998). .25.... 
4 1.793 57022) 0 eee 
6 1.938 (0:7047|| ere 
8 2.092 0.7072) 156.3 
10 2.256 0.7097) 147.1 
12 2.429 0.7123) 137.0 
14 2.613 0.7153} 128.2 
16 2.807 0.7179] 119.0 
18 3.012 0.7205; 111.1 
20 3.228 0.7231} 103.1 
22 3.456 0.7262} 97.09 
24 3.697 0.7289} 90.91 
26 3.951 0.7315} 86.21 
28 4.217 0.7348} 81.30 
30 4.498 0.7375} 75.76 
32 4.793 0.7407} 70.92 
34 5.102 0.7440} 66.67 
36 5.427 0.7474} 62.50 
38 5.768 0.7508) 58.14 
40 6.125 0.7536} 54.64 
42 6.499 0.7570) 51.02 
44 6.890 0.7610} 48.08 
46 7.300 0.7646} 45.25 
48 7.729 0.7680} 42.74 
50 8.176 0.7722} 40.65 
60 10.729 0.7918) 31.85 
70 13.867 0.8137} 25.77 
80 17.682 0.8382} 20.92 
90 22.268 0.8658} 16.39 
100 27.714 0.8977} 12.94 
110 34.091 0.9355} 10.31 
120 41.432 0.9823 8.078 
130 49.705 1.0449 6.146 
140 58.783 1.1363 4.554 
150 68.405 1.3038 3.256 
Density 
g/ems 
°C Pressure 
liq. vap. 
Acetic acid C2H402 
20 liq 17 I ee ee 
30 20:6) WFR eb 8 
40 84:8 5 «RE eae ae) Bes 
50 56.6 
60 88.9 
70 136.0 
80 202.3 

















Acetic acid C2H402 (Continued) 








90 293.7 mime th 211 eee 
100 417.1. BON. 452) | eee 
110 580:8°. BL dee 5 Ae 
118.5 b.p. 1.000 atm. | 0.9380) 0.003150 
120 1.058 0.9362) 0.003271 
140 1.884 0.9091) 0.005515 
160 3.149 0.8829] 0.00887 


VAPOR PRESSURE (Continued) 












































. Density Density 
g/cm? g/em3 
SG Pressure °C Pressure 
liq. vap. liq. vap. 
Acetic acid C2H4O2 (Continued) Acetylene \C2He 
180 5.014 atm. | 0.8555] 0.01370 || 940]; 
200 7.682 0.8265] 0.02082 || —sr'5 ne Seen gis abo 
220 11.39 0.7941| 0.03021|| —g9 | 3.48 0.5851 0.0056 
240 16.42 0.7571) 0.04327 || 49 77 05511 0.012 
260 23.07 0.7136] 0.06165 || _99 149 0.612 0.024 
280 31.67 0.6629] 0.0883 0 263 0.4641 0.045 
300 42.54 0.5950) 0.1331 |] 429 43.1 0.400 | 0.082 
320 56.01 0.4615] 0.2417 36.0 6L7 0-230! 0230 
321.6cp. | 57.21 0.3506] 0.3506 4 ; ‘ : 
Acetone CsH6O , Amy] alcohol C5Hi20 
—94.8 sol. DOL 7mm ee eee ee eters 0 lig. 0.6 mm 
—90 liq. A ice ene ts Se 10 3 
=70 03d ee PS oe 20 2.8 
—50 Sie Paes Re 40 10.6 
—30 ie epbebla lessened cared 60 34.1 
—10 ETA lca CSP (Lome 80 95.1 
5 ae Sy 100 233.3 
ool aaaeteey 110 350.3 
+10 11562) | REESE Cee, 
15 1471 «| S| aS 120 512.3 
20 TERS Le age 5) a ae 130 730.8 
25 229.2 : 
30 982.7 iso-Amy] alcohol 
3 34 10 liq. 1.0 mm 
5 6.4 l 
i 20 2.3 
40 4215 
40 9.7 
45 BI0.6 ew Mel) Ge eee 
50 ci26s (RRS eee 60 33.3 
56.1 b.p.| 1.000 atm.| 0.750 | 0.002 80 95.9 
60 1.14 0.746 | 0.003 100 238.6 
70 1.58 0.734 | 0.003 110 358.6 
80 2.12 0.719 | 0.004 120 523.3 
90 2.81 0.706 | 0.005 130 743.2 
100 3.67 0.693 | 0.007 140 1033. 
110 4.74 0.679 | 0.009 150 1400. 
120 01 0.665 | 0.011 a; 
130 7.53 0.650 | 0.013 ] Aniline GqHt:N 
140 9.33 0.634 | 0.016 50 lia 24mm |......[...--++- 
150 11.5 0.618 | 0.020 60 2 nn ooo (ee 
160 13.9 0.601 | 0.024 70 10.6 feveeeeferee sees 
170 16.6 0.588 | 0.030 80 18.0 Wife rere -foo esse 
180 20.0 0.568 | 0.039 90 20.20 feeseea[eee--ee 
190 23.8 0.540 | 0.050 |} 100 a GO ee 
200 28.0 0.514 | 0.065 110 a on 
210 32.7 0.482 | 0.085 || 120 ype eommmtnl sae [Pipi 
220 38.1 0.443 | 0.110 130 1443 BOG lead le eer 
230 44.1 0.393 | 0.152 Benzene. See end of table 
235 ¢.p. 47.0 0.268 | 0.268 Benzoie acid G7H.O2 
Acetonitrile CoHsN 100 liq. 1i7Qhmm, Tea eee 
80 liq. 0.717| 0.001 140 LAG Me TYRE cc 
100 0.694 0.002 150 23i6o Wd |. Ree os 
120 0.670| 0.004 160 263. She ooh 
140 0.646 | 0.007 170 BB'S: GER locate ee 
160 0.620! 0.011 180 S16. okt lo teem 6. 
180 0.590| 0.015 190 11951: Beatle ee 2 
200 F 0.0 O00 LIRLT1ES Gunn Medien oe cee 


VAPOR PRESSURE (Continued) 






























































Density E Density 
g/cem3 g/cm 
qo} Pressure AG Pressure 
liq. | vap. liq. vap. 
Benzoic acid C7H602 (Continued) n-Butyl! alcohol CsH100 (Continued) 
240 | OTT) lies Ales 65 Widely rae isp: ooeamepete 
250 780. aad) eee ee ny 1 Lae BA Siero ee oc 
Benzophenone C13Hi00 f J 1313" yi ree meee 
O'sols 4/2103) <10—oxnm 5 |e |e iso-Butyl alcohol CaHi00 
8 6:94 X10 SBA@ lie Ve 60 liq. 9M rams |e decree 
32 MAIS LOR 8k etal | eee 70 158.57) Fn eee 
Benzoyl chloride CeHsC10 a sary oe 2) Sale eam 
40 liq. Lemme 100 583.5 Sb oh eee 
50 24ND || Te BE... 110 845.320 pen ail. noel ewe 
60 4.8" Gem Val ee, ieee. 120 1197.” “gem ti: 300 | eee 
70 B.2:, ene al See lier, 130 @| 1668c\cae Mh. 3. eee 
a ae Pie iso-Butyl formate CsHi002 
100 83.9; Pare Ge... 40 liq. 840mm) “9 glib 82.05 | eee 
110 51.4. see's.) || GE. _. 60 200) sg ie ee 
120 (OA, Ate Tn. ORR... 80 417. o Silied Sesleeee 
130 1078), Seems | Ses: ..| Geer. 95 687. 7 Fale he eee 
140 152:0)7 es | Perce. | Spee - 97.9 b.p. 1,000;atmsi te te) eee 
Bromobenzene CeHsBr 120 tos Se ae 
30 liq. 5:67 mm ]...... 140 3.25 pled 8 | ee 
40 RUT TE ee mean | 3. “eee 160 5.19 the ee Le ae 
50 ee ee te 180 4.89 gem ee 3 noe 
60 20: Oe iar ee ee 200 11.5 ‘gale eee 
70 CERT ieee, eee 220 16: Sheet)... eich ae 
80. G6:.22288 6 | es) a. 240 22:3 gut. de | rr 
90 OT eZine «|| See yay rs Mares 260 29.86 Oo Whe Sach eee 
100 ae Be ve..< | WERE Zc 278 c.p. 38.0% Oro t. se ee 
LOSS7 Re ee a 4 
oe bore eet | aiees Butyric acid CsHaO2 
140 495.8. RLS cer | ek ee 20 liq. 0.75: mmys i, 4ase7 2. Seeeee 
156.15 b.p. (GTI ANNES ie, [EPP gE ee 30 V5.2 e) gy ih Ake eel 
160 846. 1.2994! 0.0052}! - 40 3.0) WP. OT || eee 
180 1350. 1.2697] 0.0081 50 5.25°00) pitu)...342- aa | eee 
200 2075. 1.2385) 0.0121 60. 9.35, 0 got ede. S| ee 
220 3055. 1.2037) 0.0174 
240 4360. 1.1689] 0.0248 Camphor CioHi60 
260 6080. 1.1310} 0.0343 180 liq 380; / mami hil 74. soc eee 
397 ¢.p. 33900. 0.48591 0.4859 190 490. © oo. 9.05 ee 
iso-Butane C4Hio 200 Oh OA ee 
—30 liq 463. mm Caproic acid CeHi202 
—25 544. 80 liq 2.5mm » ile 4. Rcleee 
—20 646. 90 5.3 Ale. ae 
—15 jeO seen tek 100 10.6 cee lectin alee 
n-Butyl aleohol C4Hi00 m9 (oat. |e aaa 
20 liq. 4.39 mme |)).....19ea... 130 3) ee | Panera IL 
be ie HAA bio biaehe 135 62:6 - OL. a eee 
Rivje <7 a aaa ae ‘ 
35 13:1" elle, a Carbon tetrachloride CCls 
40 18,6, AOR ees ie —20 liq. O: Simm, Bel)ya ee eee 
45 24.9 Hees el | co eee —15 18.5: SF aden 
50 SEY Me 2k eee fal eae —10 18.5:4) a weeeeeee ee 
55 44.9 Gta OR 8 —5 24.8) 0" > bag ore 
60. 59.2) RGR 0 32.Qigs 0G pee | eee 
aa eenenneeeeeeeeree |e 


© 


VAPOR PRESSURE (Continued) 


i 


Pressure 


Density 
g/cm 


liq. vap. 





Carbon tetrachloride CC 


+5 43.2 mm 
10 56.0 
15 rele 
20 91. 
25 114.5 
30 143.0 
35 176.2 
40 215.8 
45 262.5 
50 317.1 
55 379.3 
60 450.8 
65 530.9 
70 622.3 
76.75 b.p. 769. 
80 838. 
90 1112. 
100 1457. 
110 1880. 
120 2390. 
130 3000. 
140 3725. 
150 4555. 
160 §535. 
170 6640. 
180 7900. 
190 9315. 
200 10940. 
210 12760. 
220 14800. 
230 17060. 
240 19600. 
250 22410. 
o-Chloroaniline CeHeCIN 
80 liq 7.7 mm 
100 20.7 
120 48.4 
140 101.9 
160 199.1 
180 358.5 
200 608.2 
m-Chloroaniline CeH6CIN 
100 liq. 9.0 mm 
120 











1s (Continued) 





1.1227) 0.1040 
1.0857) 0.1232 
1.0444! 0.1464 
0.9980! 0.1754 





























Density 
g /cm$ 
£6 Pressure 
liq. vap. 
Chlorobenzene CeHsCl (Continued) 
50 41,08 yraml cA. EOE. 3 << 
60 65.54. A cee ccli RE.= : 
70 97:90" Sy BES face clliv oes. = 
80 144.75 seis Hcy ae 
90 208:35) ae weed ee 
100 292.75 SOs eee lene > Sc 
110 402-50 BIER t ec alles 
120 42.80) Nene cciniacs soya 
130 118,95 eS all erste or 
132 b.p. YQ) hee am | Sine oes | o> pee 
140 939.5. 0.9723} 0.0043 
160 1535. 0.9480} 0.0068 
180 | 2370. 0.9224) 0.0102 
200 3520. 0.8955) 0.0151 
220 5055. 0.8672] 0.0214 
240 7050. 0.8356| 0.0300 
260 9650. 0.8016) 0.0417 
359.2 c.p. 133900. 0.3654| 0.3654 


o-Chlorobenzoic acid C7HsClO2 

100 sol. | 0.1803 mm |...... escconcees 
m-Chlorobenzoic acid C7HsClO2 

100.63 sol. | 0.197 mm |...... legates 
p-Chlorobenzoic acid C7HsCl0O2 

100 sol. | 0.045 mm |...... oe coen 








Chloroform CHCls 
—60-liq. (entitle Noecco god 
—50 2.06. Ae AN R610, heteeeete vs 
—40 eh ee 2s eee? 
—30 10.0) oR ALAS lace: 
—20 19.6 
—10 34.75 
0 61.0 

+10 100.5 

20 159.6 

25 199.1 

30 246.0 Paves 

35 BOL eo ON: 3. eA PR: 

40 SOR4 SRS Pail’ Dee 

45 430.0) vagal tcl cae 

50 526.0 Ase: avs!) tee 

55 625.2 neliteelis. |. oeme- 








°C 


60 liq. 
80 


100 
120 
140 
160 
180 


60 liq. 
80 
100 
120 
140 


160 
180 


—265 liq. 
—21.17 b.p. 
—20 


128.3 ¢.p. 


liq. 
ones b.p. 


VAPOR PRESSURE (Continued) 


Density 
g/cm 


Pressure 
lig. 


o-Cresol C7H 0 
3.55 mm 





m-Cresol C7HsO0 


1.76 mm 
6.37 
19.05 
48.6 
106.9 
219.3 
411.2 


p-Cresol C7HsO 


1.7 mm 
6.17 
18.3 
47.4 
105.0 
216.8 
407.4 


Cyanogen C2N2 


629.8mm |..... 
1.000 atm. 
1.055 








Cyclohexane CeHi2 


0.7199 
0.6988 
0.6775 
0.6553 
0.6313 
0.6060 
0.5773 
0.5443 
0.5058 
0.4537 
0.2703 


760. mm 
1304. 
2140. 


3355. 
5040. 








vap. 











°C 


Pressure 





Density 
g/cm3 


liq. vap. 


Cymene C10H14 (Continued) 

















80 43.55 mm’ (©. 42... eee 
100 87:85: OMG | 03>, ole eee 
120 169.25: 14% )i 2422 eae 
140 304.65 20}... 40.7) eae 
160 $19.6° © 0e Soe oe 

p-Dibromobenzene CeHsBr2 
84.0 sol. 7.686:rom! 505.350 e eee 
52.8 0:6607 A209 1542..2 |e eee 
21.0 0:0158 8) 4h) 45,.,.\| tacos 
Diethylamine CsHiuiN 
S4i0) lig. 47245 mn ees | esl ee 
55.4 b.p. 1.000 atm. | 0.668] 0.003 
60 1.16 0.663 | 0.003 
80 2.13 0.640} 0.005 
100 3.67 0.616] 0.008 
120 5.92 0.591] 0.014 
140 9.10 0.562 | 0.022 
160 13.4 0.528} 0.035 
180 18.9 0.489} 0.053 
200 25.8 0.438} 0.080 
220 34.4 0.339} 0.150 
223.5 c.p. | 36.2 0.246 | 0.246 
Diethylaniline CioHisN 
60 liq. 207 TOT eee ee 
80 6:8 AINE 3... See 
100 16.2 PS 20...) See 
120 38.20 WRI...) ..5ewee 
140 80:6 ASAILE A. eee 
160 158.02) Ra ees ee 
180 291-7 mealaae 9. A: | eee 
200 504.0 he oes ary. (| sree 
220 S370 ee te eee 
Dimethylamine C2H7N 
6.05 liq. |724. mm 
7.2 b.p. 1.000 atm. 
20 1.66 
40 3:32) = 0K 2255../|,0 eee 
60 6.04. SAM..2 3. ee 
80 LOD: ies di ate | er 
100 16.00 ete eee 
120 23:95" I 3.5. a eee 
140 S443 UTR Sol eee 
160 48/0) & 1a de sl|l. eee 
164.6 ¢.p. SLT STO . ol eae 
Dinitrophenol-2, 4 CeHsN205 
100 sol. 0:228 moms th ts: il ees 
Diphenyl Ci2H10 
210 liq. 243 Sram") ...)..< Ee 
220 330.) ORB ac. 3.) eee 
225 376.5. BAO! 4.550 eee 
230 426.6 PEAR cles 
235 4820 URBAN Et 8) ae 












0; 


Diphenyl Ci2H10 (Continued) 





VAPOR PRESSURE (Continued) 


g /em$ 


Pressure 











240 42:9 mim! > |e... 
245 09:5. Sere es. 
250 681.6. FSR: 
Ethane C2He 
—140 liq. 14 1mm 9 lt ote 
—130 S00. OE te 
—120 5 BY Ge er ol os Se 
=110 BUS Pe... 
—100 305-00 Mien esa < 
— 90 OS: 2) TRS 
— 88.62b.p.| 1.000 atm. | 0.546 
— 80. 1.556 0.535 
— 60 3.743 0.509 
— 40 7.672 0.482 
=" 20 14.02 0.453 
0 23.56 0.416 
+ 20 37.28 0.363 
32.2 c.p. | 48.2 0.220 
Ethyl acetate CsHsQ2 
—20 liq. 6:5 mmyee hee 
—10 (Ek ee yl eae ae 
0 27 les aes ae 
+10 1 ee nh i, See 
20 42:3 apr ste 
30 118.7 oe ae 
40 {86.35 pebs-ch.. 
50 28273, alee de 
60 Ab53 bw ee 2 a 
70 DOGS. AON ot. 2 
77.15 b.p 1.000 atm. | 0.8283 
80 1.093 0.8245 
100 2.000 0.7972 
120 3.404 0.7683 
140 5.461 0.7378 
160 8.349 0.7033 
180 12.27 0.6653 
200 17.45 0.6210 
220 24.15 0.5648 
240 32.68 0.4778 
250.1 ¢.p. 37.80 0.3077 
Ethyl alcohol CoH6O 
—665 liq. 0.021 mm |...... 
—60 0.045 
—55 0.087 
—50 0.12 
—45 0.24 
—40 0.39 
—35 0.63 
—30 1.04 
—25 1.63 
—20 2.5 
—15 3.65 
—10 5.6 
— § 8.3 
0 12.2 

















0.00206 
0.00311 
0.00707 
0.0141 
0.0260 
0.0463 
0.085 
0.220 








0.003230 
0.003495 
0.006158 
0.01030 
0.01650 
0.02577 
0.03883 
0.05797 
0.08905 











Density 








g/cm 
°C Pressure 
liq. vap. 
Ethyl aleohol C2H6O (Continued) 
+5 17-3 ear le a cellist oc 
10 23.6.0 be Whe 2b J 
15 32.2. (GARE: 
20 CER eee ce aiiaer |, 
25 O90" * WEE eee. | aaa 
30 73.3 Sy Oh Vereen eee 
35 MOSS7 Whee. as es 
40 $35:3 7 Be cae 
45 B40 0 Gee 56) 
50 Cr i 2 Sane OER 2 
55 280.6 | ee ee NE, ten 
60 352.7 See ane rei 
65 CEE ee eee ee ee 
70 542:57 MOMS .e <5 
75 O66:Le, ~ Date A ee 
78.3 b.p. 1.000 atm. | 0.7365} 0.00165 
80 1.069 0.7348} 0.00174 
90 1.562 0.7251} 0.00250 
100 2.228 0.7157} 0.00351 
110 3.107 0.7057) 0.00486 
120 4.243 0.6925) 0.00658 
130 5.685 0.6789) 0.00877 
140 7.486 0.6631} 0.01152 
150 9.700 0.6489} 0.01488 
160 12.39 0.6329] 0.01916 
170 15.61 0.6165} 0.02446 
180 19.44 0.5984} 0.03115 
190 23.94 0.5782} 0.0397 
200 29.26 0.5568} 0.0508 
210 35.31 0.5291) 0.0655 
220 42.38 0.4958) 0.0854 
230 50.53 0.4550} 0.1185 
240 59.92 0.3825} 0.1715 
243.1 ¢.p. 63.11 0.2755] 0.2755 
Ethylamine CoH;N 

£5.45) Migs: |] 24am ee el ee ae 
16.6 b.p. O00 atmstee eS oll. Oo 
20 Ig Mae aeons 
40 PA Tali ae 
60 AES 5s eels eal en 
80 (AS. am Se career 
100 LDS pal sco ose lari 
120 185: cdl yo cre snl wocueense 
140 200) 9 dies vane h eee 
160 38.4 














VAPOR PRESSURE (Continued) 





























Density Density 
g/cm g /ems 
°C Pressure.) 0) Pressure 
liq. vap. liq. vap. 
Ethyl chloride C2HsCl Ethyl ether CsHi00 (Continued) 
liq. 60 9.275 atm. | 0.6658] 0.006771 
12.2b.p.} 1.00 atm. | 0.9060) 0.00285 || 7 3.021 0.6532| 0.00892 
20 1.33 0.8943] 0.06372 || 80 3.939 0.6402! 0.01155 
40 2.55 0.8633} 0.00692 || 90 5.054 0.6250 0.01477 
60 4.50 0.8306] 0.0120 || 100 6.394 0.6105] 0.01867 
80 741 0.7958} 0.0190 || 110 7.987 0.5942) 0.02349 
100 11.5 0.7575] 0.0294 120 9.861 0.5764} 0.02934 
120 17.2 0.715 | 0.043 130 12.05 0.5580) 0.03638 
140 24.7 0.665 | 0.064 140 14.58 0.5385] 0.04488 
160 34.3 0.602 | 0.099 150 17.48 0.5179! 0.05551 
180 46.6 0.494 | 0.178 160 20.80 0.4947| 0.06911 
187 cp. 51.6 0.331 | 0.331 170 24.57 0.4658} 0.08731 
180 28.81 0.4268 0.1135 
Ethylene CoHs 185 31.12 0.4018) 0.1320 
liq. 190 33.57 0.3663] 0.1620 
—103.8 b.p. 1.00 atm. | 0.569] 0.0022 || 193.8c.p. | 35.52 0.2625! 0.2625 
—100 1.24 0.564 | 0.0026 
— 80 3.35 0.534 | 0.0063 ; sep ia CilieDs 
— 60 7.38 0.500| 0.0133 {) 720 Had. |) 22-5 mma rere o ls eames 
— 40 14.2 0.461] 0.025 x LE |\Patamp|iormaocc 
~— 20 24.8 0.414 | 0.046 +20 19235 0) Tbe al sreeseeterede 
0 40.6 0.345 | 0.088 40 es Vy eel ese (Sin oo0 3} 
+ 9.6 cp. 50.6 0.210 | 0.210 54.35 b.p. 1.000 atm. 0.8767 0.002843 
, 60 1.208 0.8689} 0.003370 
Ethylene bromide C2H<Br2 80 9951 0.8409] 0.006098 
—28.21sol.| 151mm |...... cease 100 3.883 0.8112} 0.01032 
12.30 65 aie allie 2. ean 120 6.290 0.7796] 0.01657 
0. SAT aml Elis eh 140 9.674 0.7448] 0.02564 
6.54 66. ome steal: 5 eee: 160 14.26 0.7058] 0.03876 
—10 liq Oleg Mele be ales comea 180 20.28 0.6610] 0.05747 
9 S100. gem. helt: cee 20) ne 0.6086 0.08621 
: ; 0. 0. 
5 SO EES 230 43.39 0.4635) 0.1890 
Fe) liq. ae mm |....-.|..-...-- 235.3 c.p. | 46.65 0.3232] 0.3232 
—20 196.4 es el eee Ethyl iodide O2HsI 
—10 SIGS geasilieks: Ale ee ae 0 liq. 
0 409 dese geet let eee 10 68. 
+10 7390. BP ashe tes ees 20 : 
Ethyl ether CsH100 cs : 
==119'Stsol aie OL002¢ mamny| eerste 50 X 
—117.3 0:0065s. Tie aset- i Bees 60 i 
Srey  tbaen: » Ged lkase Ethyl propionate CeHl.oOs 
— 60 Adis Wi RE li pees Olig. | 
— 40 10:0ns 1 Reese eehete 20 
= 30 S716 oe lees (see 40 
= i 1123p ae ISLS: Neen 60 
0 28519) elma eel, | ccs 2.3 80 
5 239:9) wammemalae... |aaeieec 99.0 b.p. t 
10 Pu femme 7|| ere (eee oe 100 1.027 0.7951] 0.003580 
15 360% 9 GE chon ate ~ |} 120 1.828 0.7692] 0.00620 
20 4499 Waele A) eee 140 3.042 0.7413] 0 01024 
25 537.0 Be |. cage, ut) 160 4.788 0.7115] 0.01615 
30 G47 3) wee ae Ree Aol... Pa oe 180 7.206 0.6795] 0 02469 
34.6 b.p.| 1.000 atm. | 0.6962} 0.003162|| 200 10.45 0.6443) 0.03676 
40 1.212 0.6894] 0.003731)| 220 14.73 0.6027} 0.05435 
50 1.680 0.6764) 0.005079\| 240 20.28 0.5501} 0.08230 




















1874 


VAPOR PRESSURE (Continued) 


Se EEE ESET GaEEIESEREEERISISSISSEY San SnRRD 





















































Density Density 
g/cm g/em3 
°C Pressure °C Pressure 
liq. vap. liq. vap. 
Ethyl propionate CsH1002 (Continued) Heptane C7Hie (Continued) 
260 27.40 atm. | 0.4744) 0.1337 100 F95Qemm) it 2. cleats 
270 31.69 0.4018} 0.1957 110 1047: | 2 iis tetas 
272.9 c.p. 33.03 0.2965) 0.2965 120 AS36732. ZR ic eines 
Ethyl sulfide C4Hi0S Hydroquinol CeHsO2 
20 liq. (63:8 mmMesd|ee see 155.0 sol 5-9 mie Meee be. cl. eee sxe 
40 AS ZO, GRAN Poe ccnilrs: -is stents 164.3 (Mie © | Se ers co 
60 2BS:55 SOA eee. |2 cere. 150 liq 4.0) OVE ales 8 2 ||5< debe 
80 539.5 Sn a Ses oe 170 15:2" Wal be sell t Se ee 
90.3 b.p. 1.000 atm. | 0.765} 0.003 190 CYC Male |B eee IEAr eb 
100 1.32 0.755 | 0.003 200 ONY eke | 2 il a 
120 2.26 0.732 | 0.005 210 19:3, Aes. tt. 2 | See HOT. 
140 3.66 0.709 | 0.008 230 158;5\ SEs bore | anal PR form 
160 5.68 0.624! 0.011 250 PH Teall {> o)26) lasek aed 
180 8.36 0.656 | 0.017 270 509:3 BI BRERE S53 @2-c- 
2. 625 .02 ; 4 
ae ee ee caer o-Hydroxybenzoic acid C7H0a 
be 22:3 0.549} 0.061 100 sol. 0.397 mm |...... | Bee: bee 
29.3 49+ i F 3 
aa 376 pac ere m-Hydroxybenzoic acid C7H60 
283.8 c.p. 39.1 0.279 | 0.279 101.06 sol. | 0.00149 mm |...... [is sere 
Formic acid CH202 p-Hydroxybenzoic acid C7H603 
2 sol. Oram il. 2e sd noe; 100.91 sol. | 0.00030 mm |......]........ 
Aon OG 2 aioe 1S Iodobenzene CeHsl 
8 174 $ihe |i pee] 30 lia: 148mm|......|.......- 
10 liq. 19 “ge 1b: ee. 40 2.24 
20 S311) gaia eee. Sar: 50 4.85 
30 BOS. acai opel ken 60 8.30 
40 82.6 Sebrat: : 70 13.65 
50 125.9 Re iale Ghee, Hi pe80 21.78 
60 18917 Saree eee 90 33.50 
70 D7 oleronlis fi ieeehel |, Aes... 100 50.23 | ....-.|-+.-22-- 
80 398 1 BAe. eee 110 73.88 see opie <i> e's emis ion! 
90 552.1 Lekah caeret. |i 28 105.4 | --..--]- +0025. 
100 753 4 Tt) 130 1 CUR ie em [ery SA lire See 
a) ae 140 204.9 RTs |\2i0 eps. 
Glycol C2H60» 150 (ly i (a Ise 
120 liq. 39. mrt) ie bel: - Beer 160 BD 1sds seme Teg eal hdres 
130 62. Se Sa .". See 170 2194 ees Wee evel ace 
140 06:8° MAUNA dh: |.s eee: 180 G18 | Fn ae eee 
150 ATCO! Wee wet). Seacsra.- 188.45 b.p. OO MELE PALER ee 2e4l'=. 2 ce satata'> 
160 DAS 3; pees ak tl eens 200 991. 1.5470) 0.0073 
170 OTERO Fam |, Bis: See Nelbenvercy chet 220 1520. 1.5124| 0.0108 
180 AAG 2 ER Beg Vin eeoekols 240 2245. 1.4764} 0.0156 
190 615-0) . PIS. aA Sen. 260 3220. 1.4384} 0.0220 
ee 443 cp. — |33900. 0.5814] 0.5814 
0 liq. i145 amit f lath... Mesitylene CsHi2 
10 ZO ae Soba 0 lig. 1526 mame se ol ae eee 
20 BH Bi EB te. te - seertee 20 27.15 s 
30 O30: MANS chard isc oi ate 40 48.9 | 
40 09'05, BANn Boe Ihe ate 60 S730 al ee. 
50 YU email i scr chewed eee RCD NCI 80 150.8 | PONE. es 
60 208: TBs te ae ee 100 247.25 | aide! 
70 302.3 120 S81 Line oe) de Se clgette a: 
80 426.6 140 55003 we easeck re fers: 
90 588.8 160 T40.35' 9 eh osces hee - pa. 22 








VAPOR PRESSURE (Continued) 
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Density Density 
g/cm3 g/em3 
°C Pressure °C Pressure 
liq. vap. liq. vap, 
Methane CH4 Methyl n-butyrate CsH1002 (Continued) 
—182 liq. 94.0mm j|...... 60 © 167-5mm i PCP 4 
—178 152: lye aaa Sey. : 80 S64. G09 oe.5| eee 
—176 190:5 Ale. 4) 100 700.7 2b: ls ees 
—161.5 b.p. 1.00 atm. |0.4245| 0.0018 102.75 b.p. 1,000 atm. |0.8035|0.003595 
—160 1.13 0.4222} 0.0020 120 1.649 0.7816|0.005708 
—140 4.38 0.3916} 0.0068 140 2.756 0.7551|0.009294 
—120 11.84 0.3547} 0.0175 160 4.359 0.7270|0.01459 
—100 25.7 0.3050) 0.0413 180 6.587 0.6964|0.02215 
— 82.l¢p.| 45.8 0.1615] 0.1615 pe 9.593 0.6633 Wee 
2 13.55 0.6251)0. 1 
Methyl acetate CsH602 240 18.69 0.5773|0.07143 
—135 sol. 0.00354 mm |. 260 25.25 0.5166/0.1091 
— 20 liq. 19. : 280 33.58 0.3812|0.2201 
0 62.1 281.3.¢.p. 34.19 0.3002|0.3002 
20 169.8 A 
40 400.4 Methyl iso-butyrate CsH1002 
57.15b.p.| 1.000 atm. 0.8840/0.002830 0 12.1.20m hs. «eee 
60 1.104 0.8800]0.003076|| 20 38.9 ERY. -taetd eee 
80 2.092 0.8519|0.005618}| 40 102.7" «= DR.) 25/6. 2eBRee 
100 3.659 0.8221/0.009671 60 248.8 OL.0 03.) cee 
120 5.998 0.7893 |0.01570 80 505.0 CL .s sae Sees 
140 9.325 0.7532 |0.02454 92.3 b.p 1.000 atm. |0.8040/0.003617 
160 13,88 0.7133|0.03731 || 100 1.257 0.7945 |0.004472 
180 19.95 0.6671/0.05682 || 120 2.193 0.7680|0.007628 
200 27.84 0.6100|0.08658 || 140 3.588 0.7396 )|0.01224 
220 37.92 0.5281/0.1416 160 5.569 0.7095|0.01903 
233.7 ¢.p. | 46.31 0.3252|0.3252 pa fae ae ee 
200 11. 0.6411)0. 8 
ae alcohol CHsO 220 16. 59 ri 3961 0.06289 
- 2 22. I K 
64.7 b.p. 1.000 atm. |0.7510)0.001222 bed 30.32 oie Hecate 
80 1.764 0.7355|0.002084|| 967.55 c.p. | 33.72 0.301210.3012 
100 3.452 0.7140) 0.003984 3 
120 6.255 0.6900|0.007142 Methyl chloride CH3Cl 
140 me 0.6640)}0.01216 liq. 
160 5 0.6340) 0.01994 || — 
180 26.35 0.598010.03186 || — 24.0 b.p. 1.00 atm. 0.997 | 0.00255 
20 1.18 0.990 | 0.00297 
200 39.08 0.5530}0.05075 0 2.50 0.955 | 0.00599 
220 56.18 0.4900}0.08635 
+ 20 4.75 0.918 | 0.0110 
230 66.67 0.4410/0.1187 
40 8.33 0.878 | 0.0189 
240.0 c.p. 78.67 0.2722|0.2722 60 13.6 0.832 | 0.032 
Methylamine CHsN 80 21.2 0.783 | 0.049 
liq 100 31.4 oe one 
ee 5 120 45.0 ; 0. 
ia ee eae ei 140 62.6 0.497 | 0.238 
+ 20 2:99 cocotil 1482e0p.| 65.8 0.365 | 0.365 
40 C9 ope ; i 
60 itmaec ick ‘ Methylene bromide CH2Bre 
80 16.7 0 lig. 15mm! |). beeen 
100 25.9 10 20.4 LE HOSEN hati se 
120 38.5 20 80 RE eho ps B hei. = 19055 
140 Raul 30 00.4 TAA) SE. eet 
156.9 ep. 73.6 Methylene chloride CH2Cle 
Methyl n-butyrate CsH10O2 0 lig. 147° mom) Aen |) eae 
0 liq. 7:3! thre Se eee. | sere 10 229.7, CMe | emer 
20 245 Crepe. 348.9 (pe. ee. 
40 69.2 © COP eects a S114. BRA elses ae 
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VAPOR PRESSURE (Continued) 






























































Density Density 
g/cm g/cm? 
°C Pressure °C Pressure 
liq. vap. liq. yap. 
Methyl ether CoHsO Methyl formate C2H4O2 (Continued) 
liq. 140 17.83 atm. |0.7638| 0.04124 
— 23.7b.p.) 2. He atm. |0.7222| 0.0024 160 25.64 0.7136} 0.06231 
— 20 11 0.7174} 0.0027 180 35.76 0.6521) 0.09434 
— 10 1. i 0.7040) 0.0039 200 48.50 0.5658} 0.1524 
0 2. * oe. Reece 214.0 ¢.p. 59.15 0.3489} 0.3489 
10 3.5 0.675 .0076 A, 
+ 4.95 0.6610] 0.0104 Methyl iodide CHsl 
30 6.62 0.6455} 0.0142 0 liq. TAL 2mm © |) 4... afisk GE es 
40 8.69 0.6292} 0.0188 10 22024 bE |ek-.: eat eee 
50 11.25 0.6116} 0.0241 20 S814.) OPE lect as. |i ARRAS: 
60 ae pares Geer 30 CRY tds es ted Rc Bae 
70 17. 0.5735} 0.0385 é 
80 22.10 0.5517| 0.0484 Methyl propionate CsHsO2 
90 26.9 0.5257} 0.0623 || — 20 liq. 5.6. mmy PEP. .5 =. | 
100 32.6 0.4950} 0.0810 0 PO8D TBO. bc-1. ARs 
110 39.0 0.4575} 0.1060 |} + 20 66:20. 8 BMEH bo]. GER s 
115 42.5 0.4350} 0.1222 40 16953 F tie pe Sale ee siavelltaloncns ssie 
120 46.3 0.4040) 0.1465 60 YoU Mou giant Shades eae ere Oman 
125 50.3 0.3510) 0.1930 79.7 b.p. 1.000 atm. |0.8412/0.003173 
126.9 e.p.| 52.0 0.2714| 0.2714 ee ae rere 0.003199 
.851 0.8137|0.005714 
Methyl ethyl ether CsHsO 120 3.165 0.7852|0.009569 
liq. 140 5.096 0.7553/0.01529 
7.5 b.p. 1.000 atm, | 0.716] 0.008 160 7.812 0.7221/|0.02356 
10 1.10 6.713 | 0.004 180 11.50 0.6856} 0.03552 
20 1.61 0.700} 0.006 200. 16.38 0.6445} 0.05236 
30 2.29 0.687 | 0.008 220 22.68 0.5938) 0.07812 
40 a 0. oe oat 240 30.70 0.5220|0.1236 
2 0. 01 ' 
80 556 0.644 0.016 Methyl salicylate CsHsOq 
70 7.21 0.628} 0.619 216 liq. 645,.5-mm. |. ..56- 
80 9.16 0.612 | 0.023 218 OF iia: PEE locas cs 
90 11.4 0.596 | 0.029 220 710 TA. 1s. 2 
100 14,2 0.579 | 0.034 222 17 0 en heater 4 sy 
110 17.3 0.560 | 0.040 224 779.8 sited i a 
i sel Ween 0.050 225 798.1 a 
25. 0.5 0.064 
140 29.6 0.487| 0.082 Methyl sulfide O2H0S 
150 34.7 0.450} 0.109 liq. 
160 40.5 0.401) 0.153 35.8 b.p. 1.000 atm. | 0.831 | 0.002 
164.7 cp. 43.4 0.270! 0.270 40 1,15 0.826 | 0.003 
Methyl ethyl ketone CsHsO * ae ae ge 
20 liq. TES to all SA - 100 5.97 0.750 | 0.010 
30 NSE OMT A ches cid... S- 120 9.14 0.721 | 0.016 
40 $88.4 LPB die bess RS. 140 13.4 0.689 | 0.026 
50 300:0° BIG Mego. he. 2A. 160 a 0652 oo 
1 26.. i 0) 
Methyl formate C2H402 oe 35.6 ae 0.092 
— 20 liq. ST cTOINs Male Ya. els Wesabe: 220 47.0 0.486 | 0.146 
0 195.0 pee, 229.9 c.p. 54.6 0.306 | 0.306 
+ 20 476.4 4) flsat ie 
31.9 b.p.| 1.000 atm. |0.9569'0.002468 Naphthalene CioHs 
40 1.355 0.9447|0.003236 85 liq. 9,8 mm "eae snal-tone 
60 2.608 0.9133) 0.006039 90 12.5 
80 | 4.610 0.8803|0.01049 100 18.9 
100 7.614 0.8452)0.01723 110 28.3 
120 | 11.91 0.8070| 0.02688 225 887. An pied | RRA AS 
ee 
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VAPOR PRESSURE (Continued) 


Density 
g/cm 


Pressure 
liq. 


vap. 





Density 


2 Pressure 
liq. 





Naphthalene CioHs (Continued) 




















n-Octane CsHis (Continued) 

















230 988) many. fe. .hs ofc nae 
235 O98, Be occ. eters 
240 1218; Wait. dahiccdis. camber 
245 1 Ce ts ae eel (eee cot 
250 R487 OPP create 
a-Naphthol CioHsO 
120 liq 2.8irim 4} Es ers] eee 
140 a4. RAR Stel eeee. 
160 jn deh) ote Se eee. eee 
180 BYR lle 6 alee, ee 
200 EL Pee te ee eee 
220 130.006 ef See Once 
240 243.2 PA i. b,c cleeb omnes es 
260 408.7 =. Maeno che: esis. 
280 G30:6 « Sayece. in. seats 
8-Naphthol CioHsO 
140 lig. SiSmmpllige eee sete cas 
160 DB Siime 7) | eaeaes poke (ieee c aie 
180 PA ae eke eet eee +. 23 Bie 
200 ame IN Seve lengk 36 Bae 
220 10 sce 7 | ees sere ete «8 Os 
240 FOS: SERS t ol. etic: 
260 Soak: PGi es et eee 
280 maa 3. Peo ec. Saeee. 
300 S487 pe. Pt eee 
m-Nitroacetanilide CsHsN203 
100 sol. [0.0042 mm |......1....... 
p-Nitroacetanilide CsHsN203 
100'sol. || 0:0021:mmpilEs eal + see 
p-Nitroaniline CsHsN202 
100:sol. ||, 0:0136 mmpi|'ta.¢22l5-ceeee. 
Nitrobenzene CeHsNO>2 
80 liq. (PSE bo tonn cemee coe 
90 12 Olt OIE cen Ale Be: 
100 20:85 "Ba esceass dee: 
110 EVR | ee el RY 2 ae 
p-Nitrobenzoic acid C7 HsNOx 
100 sol. | 0.0096 mm |......|........ 
Nitroglycerol C3H;NOs 
20 liq. Q:00025)a0 mia be ae Poet 
30 O:0O083: 9. alsa. &-..<baies ager 
40 0.0024 0 ales. cals as apc. 
50 O00TS OP ales . -. eas gem. 
60 0:01.58) eee |e cll treme 
70 0.048 sepalgtiiigats . «||| 265.2... 
80 0.008 seis Me as <=) ae eee 
90 0.23 Neste vapitinistdls s aeenysi= 


n-Octane CsHis 
—20 lig. O164mmOaiir.ee.|/: sees 
0 2.94 


g/ems 


vap. 


0.003495 
0.005760 
0.009497 
0.01489 
0.02268 
0.03390 
0.05025 
0.07576 
0.1205 
0.2957 


+20 10.45 mm |...... 
40 30:85 “Se lasceer 
60 d:00 Bae lets sere 
80 174:87 ao eeee 

100 363.6" FOr 

120 646.45 SPS 

140 L145) Se leaker 

iso-Pentane CsHiz 
—20 liq 100.00 mm 
0 257.35 
+20 572.2 
40 1140.5 
Phosgene CCl:0 
liq. 

7.95 b.p. 1.00 atm. | 1.409 
20 1.55 1.381 
40 2.97 1.332 
60 §.25 1.280 
80 8.68 1.224 

100 13.6 1.165 
120 20.3 1.100 
140 29.1 1.017 
160 40.4 0.903 
180 54.4 0.685 
182 c.p. 56. 0.520 
Picric acid CsH3N 307 
100.4 sol. 1|0.00249 mm |...... | Portes = Fas 
Propane C3Hs 
—38.4 liq. | 1050.mm |...... 
—30.85 1368. aime. ba. 
Propyl acetate CsHi002 

0 “0mm 9a see 
20 25.055 deers Seek 
40 70:9;5 Ol ees Bere 
60 T7R9: = Wileery. BR 
80 StSiOy oe sil ott 

100 723.8 Sate 
101.55 b.p. 1.000 atm. | 0.7938 
120 1.703 0.7702 
140 2.851 0.7435 
160 4.518 0.7149 
180 6.832 0.6835 
200 9.947 0.6488 
220 14.05 0.6087 
240 19.36 0.5586. 
260 26.13 0.4908: 
276.2 c.p. 32.91 0.2957 
n-Propy! aleohol CsHs0 

0 lig. 344mm |...... 

5 5.04 » PEON OS 8.7 

10 26 — TENS as 











VAPOR PRESSURE (Continued) 





Density 
g/cm3 
°C Pressure 
| 


liq. vap. 





n-Propy! aleohol C3HsO (Continued) 





























15 10.3 Gem SAR... 1: OOS... 

2 14.5 OBR Oe: . ek; 7, ae 

25 20:00 BARE ee Re 

30 20.6, TARA ch. in REE... 

35 O04 FANE SE ,.) oO. Sa. 

40 UE TP or al Seeeetion. aawes 

45 Ce A ile tebe (eo Sa ts 

50 87.20as LO). 8 2 eee 

55 EES6 BR AEI ts cee. eee 

60 147.0" GAR. ecko. Pe. 

65 186/398. WA. ct. |\o2 Woe = 

70 239:0) Geta oe is ee 

75 301.0 

80 376.0 

85 466. 

90 574. 

95 697. , d 

97.4 b.p 1.000 atm. 0.00208 
100 1.100 5} 0.00226 
110 1.577 0.00320 
120 2.208 0.00443 
130 3.022 5} 0 00605 
140 4.055 378] 0.00805 
150 5.341 0.01060 
160 6.915 0.01380 
170 8.817 0.01770 
180 11.08 0.0225 
190 13.75 0.0282 
200 16.86 20} 0.0353 
210 20.46 5) 0.0442 
220 24.57 0.0556 
230 29.26 0.0704 
240 34.57 | 0.0904 
250 40.55 0.1180 
260 47.27 0.3905) 0.1610 
263.7 ¢.p. 49.95 0 2734| 0.2734 

Propylene C3Hs 
—127.4 lig. So Tae £5) ne 
—1104 5. r. 
— 344 1307. 
Propy! formate CsHs02 
0 23.4 mms doe.5 «.|-.- ae. = 

20 Sh ae ese. Seo lee ee 

40 163.6 

60 364.9 

80 734.5 ~ SR5\: 

80.9 b.p. 1.000 atm. 0.003136 
100 1.769 0.8080) 0.005432 
120 3.010 0.7811, 0.009033 
140 4.821 0.7523) 0.01422 
160 7.343 0.7209) 0.02179 
180 10.74 0.6873) 0.03235 
200 15.20 0.6487] 0.04717 
220 20.94 0.6024) 0.06897 
240 28.27 0.5438) 0.1045 
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Density 
g/em3 
°C Pressure 
liq. vap. 
Propyl formate CsHsO2 (Continued) 
260 37.54 atm. | 0.4404] 0.1848 
264.35 ¢.p. 40.13 0.3093} 0.3093 
Quinoline CsH7N 
80 lig. 3. mma ly... al ee. 
100 8.5 eee leet le rte. 2 
120 207) ™ Rane! = &. eH. 
140 45.39 Qos oct alec oe 
160 ike Ae pe ee al eon 
Turpentine CioHie 
0 lig. Pirie GEE PES ds Roe. 
10 VA Massoar o> ase 98 |= 8 aaa 
20 OE AN 2 ok cll crepes oS 
30 Se Te oo eae Se (Bie cat, 
40 10.5 Seaatlie ten. cl comeeas 2 
50 UW AUN «guile a ROR eds See 
60 26:5 nee ee eee rs 
70 40:6 = egline & oe lyon. .- 
80 VES BS Amel eo th al ae aaaee 
90 90.6 
100 131.1 
110 186.0 
120 257.0 
130 34910 © Bie. be] 2 ee 
140 464.0 IR Peo. 
155 605.0. OVBIE..54).. M3 
160 686.0. Bie. 2... Bed 
165 715.0" BRAS te |e 
Tetrachloroethylene C2Cls 
40 liq. PG ga er «| (Sees one] Kee 
60 14 een sheete cae 
80 4 oP lhe set na [fea = Aa 
100 ASR)” AMS TE Blpe eobe 34 
Toluene C7Hs 
30 liq * 36.7 mm 
40 59.1 
50 92.6 
60 139.5 
70 202.4 
80 289.7 
90 404 6 
100 | 557.2 
p-Toluic acid CsHsO2 
100 sol. | 0.216mm |...... eae oe 
o-Toluidine C7HsN 
40 liq. 1.1 mimes 810. gene 
60 3.7 @yiltcce: eee SER 
80 10.5. pastes-fe al. c& pee 
100 Cy i ae 8 Sy eet 
120 62.3 
140 129.9 
160 250.2 
180 450.2 
200 762.9 





~ VAPOR PRESSURE (Continued) 





















































Density Density 
g/em3 g/com3 
°C Pressure = KC, Pressure 
liq. vap. liq. vap 
m-Toluidine C7H9N Valerie acid CsH1002 (Continued) 
60 liq. Se tani Jah sc] pases 100 28.2,,.mm AeA Cc alerhe mete 
80 G.4% OFNG | Lae eee: 120 10:55 wae BARS ds ee eee 
100 28:0. wll alan alleen sonny 140 150.6'> a4 EWR2 et pee 
126 52 em raat ie cee os eee 160 336:ly y @VSE. et eee 
140 DESO 9 sb 2 Ai oe 180 660:7.04 . Bifscko lee 
i30-| | satog een aa iso-Valeric acid CsEiaO: 
200 106.7" ORE) Rake eae 10 liq 0.2: mom? Va. .....<||n ean 
p-Toluidine CrHoN 50 295, Bitte aaa 
. 70 9.4 TS NEEL 23 a) ae 
at ee |: ass: 90 o73" Otek ol loneee 
Me 105 hil ae 110 69.8. 0.10h)..<Lateeee 
100 26.6 a) CA cb oh 130 159:8" MSeh. Sse 
120 60.6 150 338.3 wee wccde ne wosce 
140 126.3 
160 244.0 ae a o-Xylene CsHio 
180 ALL 3 Eg | Aon ied A liq. aes aa oie bt adh Ue eee 
200 VOSOM gm re bree Mksrgie ts 40 93.7 SBD BPS pC C2 
Trichloroethylene C2HCl3 so one 
: 0 108.9 
25 liq. FosTAUN ONS! sg sec. ES ox 100 213.1 
re es tereefeee eens 120 393.85 
50 224. belt eee pees ee 
os ee Pohl k Rae m-Xylene CaHi0 
0 Fe a (eo 0 liq. 1.75 mm 
80 GIRO BATe hl. BBL. 20 6.43 
ini 40 19.4 
Trinitrotoluene C7HsN 306 60 50.59 
80 liq. O42 mm sins igs oils syage ns = 80 115.72 
85 OUGES! “Siti RecAlis. a cgegreees 100 238.22 
90 OOS). pial cet irallo= ace: 120 448.85 
95 Oe arc tet ae eu srere es 140 784.54 
100 OREOG PROS A aise ec xylene Crean 
Urethane CsH7NOz 0 lig. S29 mI. cell tne 
120 liq. 103; mm) Gh |. 20 1635... ge lack git-beteerdee 
140 208. oe BORE cb co. Ses.) 40 S400) ao hectares hie cee 
160 S020— | BG joe SRN. a eee Pr Ae 
Pras i US |: Sn IS ARN Oy 2 
Valeric acid CsH1002 i O7OUGtaarusl Tenth eee 
60 liq. 2.07 mm ye. -. ... cet) 120 481333 6) Pia) oo. eh eee 
80 9.3 1e.disiaies Bearehe Al 140 TOLS4IG Pils Beil 
Benzene||CeHs 3 
80.2 b.p. 760 mm Sep Can le 170 6385 0.7043} 0.0209 
90 1008 0.8041) 0.0036 180 7620 0.6906} 0.0249 
100 1335 0.7927; 0.0047 190 9040 0.6758} 0.0298 
110 1740 0.7809] 0.0060 200 10650 0.6605] 0.0355 
120 2230 0.7692) 0.0077 220 _ 14520 0.6255} 0.0502 
130 2820 0.7568] 0.0096 240 19350 0.5851} 0.0714 
140 3520 0.7440) 0.0118 260 25350 0.5328} 0.1038 
150 4335 0.7310} 0.0144 280 32800 0.4514] 0.1660 
160 5300 0.7185 0.0173 288.5 36400 0.3045 
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VAPOR PRESSURE 
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LOWERING OF VAPOR PRESSURE BY SALTS IN 
AQUEOUS SOLUTIONS 


The table gives the reduction of the vapor pressure in millimeters due to 
the presence of the number of grammolecules of salt per liter of water given 
at the head of the columns, at the temperature 100° C, at which temperature 
the vapor pressure of pure water is 760 millimeters. J 


(From Smithsonian Tables.) 












































Substance Jo-s 1.0] 2.0 | 3.0 | 4.0 5.0 | 6.0 8.0 |10.0 
Als(SO4) site secs ye = 12 .8/36.5 
ALONE ace Toone 3 22 .5/61.0/179 .0|318.0 
BaS20¢ 6.6|15.4| 34.4 
Ba(OH)e.22. 4 J... 12 3/22.5] 39.0 
BalNQ@3)s24 feos. 5% 13.5|27.0 
Ba (Cl1O3) a. ta-seee 15.8/33.3] 70.5)108.2 
BaCla hee ce Peas 16.4|36.7| 77.6 
Ba Brine se tosuues « 16 8/38.8] 91 4/150.0|204.7 
GaSeOs. -...19 seas 9.9/23.0) 56.0)106.0 
Ca(NOs)e2..... 16.4/34.8) 74.6]139.3|161.7/205.4 
Cals Sia: tyes; 17.0/39.8] 95.3/166.6/241 .5/319.5 
CaABrated es nee a 17.7|44.2/105.8/191.0/283.3/368.5 
CdSO4. (25-4 4.1) 8.9) 18.1 
Galo mundane aes 7.6|14.8} 33.5) 52.7 
CaBre ee teats 8.6)17 8] 36.7] 55.7] 80.0 
Cd Glave hs ono 9.6/18.8] 36.7] 57.0} 77.3) 99.0 
Ca GNOs) a pete ter 15 9/36.1) 78.0)122.2 
Cd(Cl103)2 if t3) 
CoSOe sete sae: 5.5|10.7| 22.9) 45.5 
CoCle... 15.0/34.8} 83.0)136.0|186.4 
©o(NO2)2: 2. <2. «2s 17.3)/39.2} 89.0)152.0/218 7/282.0/332.0 
OSOus Sosa REN; 5.8}10.7| 24.0] 42.4 
HsBOs oo ee teats: 6.0)12.3] 25.1] 38.0] 51.0 
THSPOwe.. VE ste Me Bio. 6.6|14.0] 28.6] 45.2) 62.0] 81.5)103.0)/146.9/189.5 
HsAsOs.. a. 7.3,:15.0] 30.2) 46.4) 64.9 
EES Ones e iss = 12.9'26.5] 62.8/104.0/148. 0/198. 4/247 .0/343.2 
LGSINOM aaseoone ne 10.2\19.5) 33.3] 47.8] 60.5] 73.1] 85.2 
IENOsf9i es ode 10.3/21.1| 40.1) 57.6] 74.5) 88.2/102.1)126 3/148.0 
KClOSS. 2 Scie. eis. 10.6/21.6] 42.8) 62.1] 80.0 
WBrOsse cee: 10.9)22.4| 45.0 
KSOU aoc. 10 .9/21.9}] 43.3] 65.3} 85.5)107.8/129.2)170.0 
KONO} ee be. 3s, foe 11.1]22.8] 44.8] 67.0] 90.0/110.5|130.7|167 .0)198-8 
KClOnS aa ee shits 11.5/22.3 
(Olle wp tesraree sent cays Aer 12.2/24.4] 48.8) 74.1/100.9/128.5)152.2 
KHCO; 11.6/23.6| 59.0| 77.6/104.2/132.0)160.0)210 0/255.0 
nth od bec cee ES Se 12.5/25.3} 52.2) 82.6/112.2)141.5)171.8)225.5/278.5 
KGC 20 ie eee 13 9/28.3) 59.8] 94.2)131.0 
OW Oui restate cues 13.9|33.0| 75.0)123.8)175.4|226.4 
K2CO3. 14.4/31.0] 68.3/105.5/152.0/209.0/258.5|350 O 
(OAR ae Bo tone 15.0/29.5| 64.0] 99.2/140.0/181.8/223.0|309 .5|387.8 
KieOrO semen 16.2/29.5}| 60.0 
TAINO GSe roe icc 12.2/25.9] 55.7] 88.9/122 .2|155 1/188.0/253.4/309 2 
3 Ce Preis ees 12.1/25.5) 57.1] 95.0)132.5)175.5/219 5/311 5/393.5 
TAB eer eae es as 12.2/26.2! 60.0] 97.0)140.0)186.3)241 5/341 .5/438.0 
iia O saeeesee vor acters 13.3/28.1| 56.8} 89.0 
WHS SOc ome eo 12.8/27.0| 57.0] 93.0)130.0/168.0 
TAT Re Pitan veces = 13.6/28.6| 64.7|105.2|154.5|/206.0/264.0/357 0/445.0 
EasSiBligeeey sf ceeeehen 15.4/34.0| 70.0|106.0 
iO Hie ae 15.9|37.4| 78.1 
LisCrO. 16.4|32.6| 74.0)120 0|171.0 
IMeSOcanencccctearres 6.5/12.0| 24.5) 47.5 
INE gC lionese cs eereret ace 16.8/39.0|100.5|183.3)/277.0/377 .0 
Mig (NiO s)igreneent ce 17.6/42.0)101.0)174.8 


LOWERING OF VAPOR PRESSURE BY SALTS IN 


AQUEOUS SOLUTIONS (Continued) 


Substance 0 1 2. 


10.0 


6.0 


8.0. 











-5| 1.0] 2.0 | 3.0 | 4.0 | 5.0 
-9/44.0/115. 8/205. 3/298.5 
-3/46.0/116.0 
-0/10.5} 21.0 
.0/34.0] 76.0/122.3/167.0/209 
-5/20.0] 36.5] 51.7] 66.8] 82 
-9/22.1) 47.3] 75.0/100.2/126 
INaINO gage rdiccieecd ee 10.6/22.5] 46.2} 68.1] 90.3/111 
Na ClO. 2. ceenonees 10.5/23.0} 48.4] 73.5) 98.5/123 
(NaPO>)6..8 1126 
BOER ay eRereet wees 11.8/22.8) 48.2} 77.3}107.5/139 
NalNOsi eee 11.6/24.4) 50.0] 75.0] 98.2|122 
INF WE OOv Ge oils ales 5 12.1/23.5] 43.0} 60.0] 78.7] 99 
NaHCO; 12.9/24.1] 48.2) 77.6}102.2/127 
INEIISOMIDS 55 oe oc we 12.6)25.0] 48.9] 74.2 
NaClisreerrn te 12.3/25.2] 52.1] 80.0/111.0]143 
NaBrOgitiek cos. 12.1/25.0] 54.1] 81.3/108.8/136 
Na Bre ijagestare exe 12.6/25.9] 57.0} 89.2/124. 2/159 
NSD Sas Stic ae 12.1/25.6] 60.2} 99.5/136.7/177 
NaiP2Ors: Loman 13.2/22.0 
NasCOs. ane ee 14.3/27.3] 53.5} 80.2/111.0 
INF OH OV, Goines o ac bee 14.5/30.0) 65.8/105.8|146.0 
Nas WiOie. enna 14.8/33.6] 71.6/115.7|162.6 
Nase @ ee eee 16.5/30.0} 52.5 
@NaPO3)'s: stron see 17,.1/36.5 
INCN Oi eee 12.8/22.0| 42.1] 62.7] 82.9]103 
(NHa4)sSiFls........ 11 5/25.0} 44.5 
NaCl. 2; 4 eee. 12.0/23.7| 45.1] 69.3] 94.2]/118 
NH«sHSO; 11.5/22.0) 46.8] 71.0} 94.5/118 
(NEAeSOn% Gene 11.0]24.0} 46.5} 69.5] 93.0/117 
NHuBr. AG sos Gb. 11.9/23.9] 48.8) 74.1} 99.4/121 
NHal..............]12.9]25.1| 49.8] 78.5/104.5/132 
NiSO4s. A26:n eens. 5.0/10.2) 21.5 
INICIeb 08 Re tos 16.1/37.0] 86.7|/147.0/212.8 
NiGNOSs) caked. Uk! &. 16.1/37.3] 91,3/156.2/235.0 
PDENOs) 2. Fos a 12.3/23.5|} 45.0] 63.0 
ISH ISIOANES opie bas kb Oe 7.2|20.3) 47.0 
Sr(NOg) ae eee ee 2 15.8/31.0| 64.0] 97.4/131.4 
Br@hsra. Sus tise bs oe 16.8/38.8] 91.4}156.8/223. 3/281. 
SEBrey dete ak she: 17.8}42.0)101.1|179.0/267.0 
VANSKOVE ES ney 0h oan 4.9)10.4) 21.5] 42.1) 66.2 
ZnGle Wy. Hes fn bh) 9.2)18.7| 46.2) 75,.0|107.0]153. : 
ZniGN Os) sea eels. 16.6)/39.0) 93.5)157, 5|223.8 
——— Et dd nt 
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HEAT CONDUCTIVITY 


Giving the quantity of heat in calories which is transmitted per second 
through a plate one centimeter thick across an area of one square centimeter 
when the temperature difference is one degree Centigrade. 


METALS 





Temp. |Conduc- 
Substance 7G. : 





tivity 
ANtprembaunin, 6656 eds o -160 (0.514 
18 {0.480 
| 18 |0.504 
| 100 Jo. 492 
| 100 |0.49 
+ 200 |0.55 
300 {0.64 
400 |0.76 
600 /|1.01 
AMtLMON Yay. eee eee 0 |0.0442 
100 |0.040 
0-30 |0.042 
Bismuth eee tases —186 |0.025 
0 {0.0177 
18 0.0194 
100 {0.0161 
Brass (70Cu+30Zn)..| —160 |0.181 
(70Cu+30Zn)..... 17 |0.260 
yellow.-.. sfeeee 0 |0.204 
REG lore Sorina wo ROOT 0 10.246 
Bronze, aluminum jj........ 0.18 


(90Cu, 10Al) 


Cadmium’. >:. 0. 222% —160 |0.239 
0 |0.220 

18 0.222 

100 {0.216 

Constantan......... i8 |0.054 
(60Cu, 40Ni)..... 100 0.064 
Copper, pure....... —160 /|1.097 
ree 13 {1.00 
18 |0.918 


Observer 





Lees, 1908 

Jaeger & Diesselhorst, 
1900 

Lees, 1908 

Jaeger & Diesselhorst, 
1900 

Angell, 1911 


Lorenz, 1881 


Berget, 1890 

Macchia, 1907 

Lorenz 

Jaeger & Diesselhorst, 
1900 

Jaeger & Diesselhorst, 
1900 

Lees, 1908 


Lorenz 
Van Aubel 


Lees, 1908 

Lorenz 

Jaeger & Diesselhorst, 
1900 

Jaeger & Diesselhorst, 
1900 

Jaeger & Diesselhorst, 
1900 


Jaeger & Diesselhorst, 
1900 

Lees, 1908 

Angstrém, 1863 

Jaeger & Diesselhorst, 
1900 
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HEAT CONDUCTIVITY (Continued) 
Merrats 


Substance Te rou 


100 


100-197 
100-268 
100-370 
100-541 
100-837 


Copper, pure 


German silver 


sees eee 





Conduc- 


tivity 








se ee reece 


(52Cu, 26Zn, 22Ni) 
Gold 


a ce 


MACHT. 56 s.0.n0008 


see ew eee oe 


100-727 
100-1245 
—160 

18 

100 


come ec erecens 


(84Cu, 4Ni, 12Mn) 
Mercury. ee 





Molybdenum 
Nickel 


ee eee see eeses 


So 
SosSssssr Ss 


908 


043 
969 
931 
902 
858 


114 





Observer 


Jaeger & Diesselhorst, 
1900 
Hering, 1910 


(79 
“6 
ba“ 


Lorenz, 1881 


Glage, 1905 

Barratt, 1914 

Jaeger & Diesselhorst, 
1900 


Jaeger & Diesselhorst, 
1900 

Barratt, 1914 

Jaeger & Diesselhorst 


Hering, 1910 


Lees, 1908 
Jaeger & Diesselhorst 


cc é“ 


6c (3 


Callendar 
Lees, 1908 
Jaeger & Diesselhorst 


Lees, 1908 
Jaeger & Diesselhorst 


Lorenz, 1881 


19 Jaeger & Diesselhorst 


Lees, 1908 
H. F. Weber, 1880 


R. Weher, 1902 
Barratt, 1914 
Lees, 1908 


HEAT CONDUCTIVITY (Continued) 
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METALS 
Substance Ts rove Conse Observer 
Nickel 18/0. 142 Heeger, & Diesselhorst, 
100|0.138 |Jaeger & Diesselhorst, 
1900 
300/0.126 |Angell, 1911 
600)0. 088 o 
800/0. 068 sf 
1200/0. 058 ae 
Palladrum® -... teers 18/0.1683 |Jaeger & Diesselhorst, 
1900 
100)0. 182 
Platine pe l-cxer 18/0. 1664 Yee & Diesselhorst, 
100/0.1733 |Jaeger & Diesselhorst, 
1900 
Platinum-iridium. 17|0.074 |Barratt, 1914 
10% Ir 
Platinum-rhodium. .. 17|0.072 |Barratt, 1914 
10% Rh 
> JUEWaV Cl oodoogooes. 18|0.060 |Lees, 1908 
Rhodes) 17|0.210 |Berratt, 1914 
Silver, pure......... -160|0.998 |Lees, 1908 
18/0. 974 
18/1.006 |Jaeger & Diesselhorst, 
1900 
100|0.992 |Jaeger & Diesselhorst, 
1900 
Pina seer tel. pide ie% —160|0.192 |Lees, 1908 
0/0. 1528 Lorenz, 1881 
18|0.155 |Jaeger & Diesselhorst, 
1900 
100/0.145 |Jaeger & Diesselhorst, 
1900 
100|0. 1423 |Lorenz, 1881 
DREN. Go Gooode- 17|0.130 |Barratt, 1914 
ANTE oc oo ORO€ 17/0. 476 rt 
18|0. 35 Tora 
Wood's alloy. ees) = ten 0.0319 |H. F. Weber 
TiNCs eos Blade konto —160)|0. 278 Lees, 1908 
18|0. 2653 |J aeger & Diesselhorst 
100|0. 2619 





HEAT CONDUCTIVITY (Continued) 
Various SOLS 


Approximate values at ordinary temperatures. 











Substance Conductivity Observer 
ARDS ae S00, Cae 0.00019 |Randolph, 1912 
paper. : Ate O70006, Sail beso. eee one 
0. 0004 Lees-Chorlton, 1896 
Basalticncat merce ererte: 0.0052 Hecht, 1903 
Brick, common red.... 0.0015 |Herschel-Lebour & 
Dunn, 1879 
Blotting paper........ 0.00015 jLees-Charlton, 1896 
Carbon <n rs se crac 0.01 
Carborundum. 73 oe 0.0005 Lorenz 
brick, 150° -1200°. 0.032-0.027 |Wologdine 
Cardboard........... 020005" 19 | erect eee 
ag Portland. . 0.00071 |Lees-Chorlton, 1896 
aE een a eae Oe 0.0020 Herschel-Lebour & 
Dunn, 1879 
Concrete, cinder...... | ONOOOST py iib ec. ser srae aac 
BLONG ere wee ee: | 0.0022 Norton 
Corktira. cee utes | 0.00072 |G. Forbes, 1875 
i 0.00013 |Lees, 1892-8 
Cotton wool......_... 0.000043 |G. Forbes 
eléedi vee pycerore cores 0.000033 rE 
Diatomic earth....... 0.00013 |Hutton-Blard 
Earth’s crust, ave..... OFO04- | P5255. ee 
Hhoniteve seas 0.00042 |Lees 
0.00014 |Barratt, 1914 
EHiderdown, d= .109 0. 000046 |Peclet, 1878 
Heltecer. teri eae CMOOOOS 70 rerccse sian ereiee 
Hibervred so -teaee 0.0011 Barratt, 1914 
Fire yprick acewyereaeiee 0.00028 |Hutton-Blard 
0.0011 Barratt, 1914 
‘Klannelic. cr. css eee 0.00023 
Gas carbon, 202 eee: 0.0085 |Barratt, 1914 
Beatie ato ae 0.0095 eS 
Glass 
crown (window) 0.0025 Lees, 1892-8 
ssepsilentousr ent el<nsize, 0s 0.002 a 
JON. cong peasy 0.001-0.002} “ 
soda,” (202 grae ows. E oe Barratt, 1914 
100 pa 
Granite, 100° Re SRO 0. 0045-0. 0050 Poole, 1912 
ae ae ee 0.0040 
Graphite. in... sce O12 Wp) sc aeroe oes sens 
Graphite brick, 300° to 
AUN preeremraeinies 2 cir, 5 0. 24 Wologdine, 1909 
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HEAT CONDUCTIVITY (Continued) 


Various Soums (Continued) 


Approximate values at ordinary temperatures. 














Substance Conductivity | Observer 
ee 
oe siete OD SON. 0.00048 {|Péclet, 1878 
Gypsum eer ete 0.0031 |R. Weber, 1878 
Ee eciothe felteehee ni 0.000042 |G. Forbes 
LGOBGis diane ccrliotradae OROOD a eet ee eter 
020080 Ser 
0.0022 Forbes, i875 
Infusorial earth, aa 0.00034 |Skinner 
: 0.00040 es 
pressed bricks, 100° 0.00030 ib 
Lamp black, ropes 0.00007 |Randolph, 1912 
Leather, cowhide...... 0.00042 |Lees-Chorlton, 1896 
GNGHNOI. 5 io cer oooe 0.00015 Y Y 
Dorm Oey ere se aevccermeuet 0.00029 |Hutton-Blard 
Lib eeleodina Eee Oma GORI 0.00021 |Lees-Chorlton, 1896 
Magnesia, MgO...... 0.00016—-0. 00045|Hutton-Blard 
brick, 50°-1130°. ...} 0.0027—0.0072)Wologdine, 1909 
Magnesium carbonate, 
10 nee en ee ea 0.00023 |Skinner 
SOO ie creoseeteke sccue's 0.00025 + 
Miarbletr, ya..+:+.cAAstaeusrs 0.0071 Lees, 1892-8 
Mica, perpendicular to 
cleavage plane... . 0.0018 _ |Lees 
Paper... <aaAaay ie < oe 0.0003 
Parafime: cas: bess 0.0006 ih 
OF asalte as 0.00023 |R. Weber, 1878 
Plaster of Paris....... 0.00070 |Lees-Chorlton, i896 
Porcel al lea eens eerte 0.0025 Lees, 1892-8 
LG65p— LOSS ie crseience 0. 0039-0. 0047 Wologdine, 1909 
Quartz, parallel to axis . 0.030 Lees, 1892-8 
perpendicular to axis. 0.016 H 
Rubber, parage:a.).0:- 0.00045 ye 
Sand, dry ascenr-ne 0.00093 [Herschel-Lebour & 
Dunn, 1879 
Sandstone...........- 0.0055 |Herschel-Lebour & 
Dunn, 1879 
Sawdust. ... Genetics 0.00012 |G. Forbes, 1875 
Silica, fused, 20°..... 0.00237 |Barratt, 1914 
1OO28413) 0.00255 i 
Silica brick, 100° to 
1OQ00? Corres acres 0.002-0.003/Wologdine, 1909 
DLL Kee keer etre «vs en 0.000095 |Lees-Chorlton, 1896 
Slatenmenstes «1. ols erersiets 0.004700 |Lees, 1892-8 





1893 


HEAT CONDUCTIVITY (Continued) 
Various Soxips (Continued) 
Approximate values at ordinary temperatures. 


Substance 


ce ee eee 
ee ea 


rd 


Wood, fir || to axis..... 
perpendicular to axis. 








Acetic acid.....4. 42.4 
Amyl alcohol......... 
Aniline, 12° 
Benzole, 5° 


Ce ry 


ed 


Chior cforms, 9°-15°.. 
Ether, 9°- Thoma 
Ethyl alcoholeepe aren 
Glycerine, 9°-15° 
Methyl alcohol....... 
Oils: olive 
petroleum, 13°...... 
turpentine 
Vaseline, 25° 
Water, a 


ee wee wee nae 





CC a er ry 
ec cee cei d 
ee rd 
er rd 
ry 


CC ry 


Argon, 0 
ena a (Oe ory 5 
Carbon dioxide, Ost... | 


eee eeee ewe 


er er ry 


aw tel ORe jel lal wieiele = 4 


eee ee eee 


Methane, 7°-8°...... | 
Nitric oxide, NO, Sie 
Nitrogen, 7°-8°....... 
Nitrous oxide, N.O... 
Oxygen, 7°-8° 





eee eee ee 


Conductivity Observer 





0.00051 
0.00033 
0. 00009 
0.00030 
0. 00009 


Hjeltstrém 
G. Forbes 


Ce © eee eles © lait 


Liquips 


0.00047 
0.000328 
00041 

000333 


000343 
000288 
000303 
000423 
000637 
000495 
090395 
000425 
000355 
000325 
00044 
00138 
00120 
00131 
00143 


GASES 


0. 0000568] Winklemann 
0. 0000389|Schwarze 

0. 0000458) Winklemann 
0. 0000307 us 

0. 0000499 
0.0000395 sf 
0.000339 |Schwarze 
0.000327 |Winklemann 
0.000369 |Graetz 

0. 0000647 Winklemann 
0. 0000460 
0. 0000524 
0. 0000350 
0. 0000563 


ey 


Graetz 
H. F. Weber 
Wachsmuth 
Graetz 

ce 


Lees 
18f. F.Weber 


R. Weber 


SoSsessossssso9 oS 


“ce 


“cc 


Se 
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Lees-Chorlton, 1896 







Milner & Chattock 


THERMAL CONDUCTIVITY OF MATERIALS 
(Bureau of Standards Letter Circular No. 227) 


D = Density in pounds per cubic foot. 


K = Thermal conductivity in B.T.U. per hour, square foot, 
and temperature gradient of 1 degree Fahrenheit per 


inch thickness. The lower the conductivity, the 
greater the insulating values. 
Sorr FLexrsLE MATERIALS IN SHEET ForRM 

D K 
Dry Zero Kapok between burlap or paper.. 1.0 0.24 
PAW (O25 
Cabots Quilt Eel grass between kraft paper.... 3.4 0.25 
4.6 0.26 
Hair Felt Reltedscaiile hains aes see TON 0226 
13.0 0:26 
Balsam Wool Chemically treated wood fibre.... 2.2 0.27 
Hairinsul EDGES -PISGE TIMES won doe oe oe GromnORe 
OG, laine + HOG, Uae see en 8 ith Ox 
Linofelt Flax fibres between paper........ 4.9 0.28 
Thermofelt Jute and asbestos fibres, felted... 10.0 0.37 
Hair and asbestos fibres. felted... 7.8 0.28 

Loose MATERIALS 
Rock Wool Fibrous material made from rock, 6.0 0.26 
also made in sheet form, felted and 10.0 0.27 
confined with wire netting....... 14.0 0.28 
18.0 0.29 
Glass Wool Pyrex glass. curleduaass weer 4.0 0.29 
10.0 0.29 
Sil-O-Cel Powdered diatomaceous earth.... 10.6 0.31 
Regranulated Fine particles.................. 9.4 0.30 
Cork about 34¢ inch particles......... Salen Opa 
Thermofill Gypsum in powdered form....... 26. 0.52 
34. 0.60 
Sawdust Various: 20 4. Behe ek Tn! eee. 12ROR ORT 
LEC WOOG gees tere woe etc 10.9 0.42 
Shavings Various, from planer............ 8.8 0.41 
Charcoal From maple, beech and_ birch, 
COATSEs cegeelsyasnke secre ie ok eae > 13.2 0.36 
Gymieshs pars. <b-cte, ae Secus chose Sie Us) Wesy/ 
QOhmes rere. Gene eerie aie he kite 19.2 0.39 
SEMI-FLEXIBLE MATERIALS IN SHEET FoRM 

Flaxlinum Hlaxiiibnes ttbeaena es keel, © creer ISO. Oey! 
Fibrofelt Hlaxandryesibre. sco dee On Orcs 
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THERMAL CONDUCTIVITY OF MATERIALS (Continued) 
SEMI-RIGID MaTeriats In Boarp Form 


Corkboard 
Corkboard 
Corkboard 
Corkboard 
Eureka 

Rock Cork 


Lith 


No added binder; very low density 
No added binder; low density... . 
No added binder; medium density 
No added binder; high density .. 
Corkboard with asphaltic binder . 
Rock wool block with binder... . 


Also called “Tucork”’ 


Board containing rock wool, flax 
and straw pulpwande. 6. o..<.. 


5.4 
7.0 
0.6 
4.0 
4.5 
4.5 


Stirr Frsrous Marertats in Surer Form 


Insulite 


Celotex 


*Maizewood.... 
*Cornstalk Pith 
=Miattexseemes 


Cy piesa: ne eee 
White pine..... 
Mahogany..... 
Virginia pine... 


ale. Weir. «cnt ak Aa. Neviae weer ds tet 
MaDe dion: «ccc stencs soko ae ET 
MIscELLANEOUS BurtpING MATERIALS 
(Data taken from various sources) 

Cinder concrete.... 2to3  Limestone...... 
Building gypsum.... About 3 Concrete....... 
Plasterte 2 a ae 2to5 Sandstone...... 
Building brick...... 3,10 Ou Marbles...) 
Glasses? one ee ato 0 10 OmaGrniter se eee 


Wood: pulpixgeeay.. a. Suse 


Board... isi) fae tba 


0.25 
0.27 
0.30 
0.34 
0.32 
0.326 


0.40 


16E2 MORS4 
16.9 0.34 
13.2 0F34 
14.8 0.34 
0.33 
0.33 
0.33 to 0.39 
0.24 to 2.30 
0.34 
8 0.35 
12 0.44 
18 0.59 
24 ORG 
30 1.00 
oes OSB 
8.8 0.38 
20 0.58 
29 0.67 
32 0.78 
34 0.90 
34 0.98 
38 £02, 
44 1,10 
K 
to 9 
to 9 
8 to 16 
14 to 20 
13 to 28 


*From various commercial laboratories and the work of 
O. R. Sweeney at Iowa State College. 
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TEMPERATURE OF SATURATED STEAM 


The following table gives the temperature of saturated water vapor in 
degrees Centigrade and degrees Fahrenheit corresponding to gauge pressure 
in pounds from 0 to 3184. Zero gauge pressure corresponds to an absolute 
pressure of 14.696 pounds per square inch. 





























Gauge | Gauge Gauge 

pressure ope emp pressure Pome ipau. pressure Temp. meee. 

Ibs. /in.2 | lbs./in.2 Ibs./in.2 
0 212.0} 100.0 55 302.5) 150.3 110 344.1) 173.4 
1 215.4] 101.9 56 303.6} 150.9 111 344.7) 173.7 
2 218.5) 103.6 57 304.5) 151.4 112 345.4) 174.1 
3 221.5) 105.3 58 305.4} 151.9 113 345.9) 174.4 
4 224.4) 106.9 59 306.3] 152.4 114 346.5) 174.7 
5 227.1) 108.4 60 307.4) 153.0 115 347.2] 175.1 
6 229.6] 109.8 61 308.3] 153.5 116 347.7) 175.4 
T 232.3] 111.3 62 309.2] 154.0 117 348.3) 175.7 
g 234.7| 112.6 63 309.9} 154.4 118 348.8] 176.0 
9 237.0] 113.9 64 310.8) 154.9 119 349.5] 176.4 
10 239.4!) 115.2 65 311.7] 155.4 120 350.1] 176.7 
11 241.5] 116.4 66 312.6} 155.9 121 350.6] 177.0 
12 243.7| 117.6 67 313.5) 156.4 122 351.1) 177.3 
13 245.8) 118.8 68 314.2) 156.8 123 351.7] 177.6 
14 247.8) 119.9 69 315.1] 157.3 124 352.2) 177.9 
15 249.8] 121.0 70 316.0] 157.8 125 352.9] 178.3 
16 251.6] 122.0 71 316.8} 158.2 126 353.5] 178.6 
17 253.4] 123.0 72 317.7) 158.7 127 354.0] 178.9 
18 255.4] 124.1 73 318.4} 159.1 128 354.6] 179.2 
19 257.0] 125.0 74 319.3] 159.6 129 355.1] 179.5 
20 258.8] 126.0 75 320.0] 160.0 130 355.6] 179.8 
21 260.4] 126.9 76 320.9] 160.5 131 356.2) 180.1 
22 262.0} 127.8 77 321.6} 160.9 132 356.7) 180.4 
23 263.7) 128.7 78 322.3} 161.3 133 357.3] 180.7 
24 265.3] 129.6 79 323.1! 161.7 134 357.8) 181.0 
25 266.7] 130.4 80 323.8] 162.1 135 358.3) 181.3 
26 268.3] 131.3 81 324.7) 162.6 136 358.9) 181.6 
27 269.8) 132.1 82 325.4] 163.0 137 359.2] 181.8 
28 271.2] 1382.9 83 326.1] 163.4 138 359.8] 182.1 
29 272.7) 133.7 84 326.8] 163.8 139 360.3] 182.4 
30 274.1) 134.5 85 327.6] 164.2 140 360.9} 182.7 
31 275.4) 135.2 86 328.3] 164.6 141 361.4] 183.0 
32 276.8] 136.0 87 329.0] 165.0 142 361.9) 183.3 
33 278.1) 136.7 88 329.7) 165.4 143 362.3} 183.5 
34 279.3) 137.4 89 330.4] 165.8 144 362.8] 183.8 
35 280.6] 138.1 90 331.2] 166.2 145 363.4} 184.1 
36 281.8) 138.8 91 331.9} 166.6 146 363.9] 184.4 
37 283.1} 139.5 92 332.6] 167.0 147 364.5) 184.7 
38 284.4!) 140.2 93 333.1] 167.3 148 364.8] 184.9 
39 285.6] 140.9 94 333.9] 167.7 149 365.4) 185.2 
40 286.7| 141.5 95 334.6] 168.1 150 365.9} 185.5 
41 288.0] 142.2 96 335.1] 168.4 151 366.4] 185.8 
42 289.0} 142.8 97 335.8] 168.8 152 366.8} 186.0 
43 290.1) 143.4 98 336.6] 169.2 153 367.3} 186.3 
44 291.2) 144.0 99 337.3] 169.6 154 367.9} 186.6 
45 292.3) 144.6 100 337.8] 169.9 155 368.2) 186.8 
46 293.5) 145.3 101 338.5] 170.3 156 368.8) 187.1 
47 294.4) 145.8 102 339.1] 170.6 157 369.3] 187.4 
48 295.5] 146.4 103 339.8] 171.0 158 369.7] 187.6 
49 296.6] 147.0 104 340.5) 171.4 159 370.2] 187.9 
50 297.7| 147.6 105 341.1] 171.7 160 370.6] 188.1 
51 298.6} 148.1 106 341.6] 172.0 161 371.1} 188.4 
52 299.7] 148.7 107 342.3) 172.4 162 371.7] 188.7 
53 300.7} 149.3 108 342.9] 172.7 163 372.0) 188.9 
54 301.6} 149.8 109 343.6) 173.1 164 372.6] 189.2 
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Gauge Gauge Gauge 

eb sed Te ope ee: beg: gee D: Bae Pp. pressure Temp. to 

bs. /in.? bs./in.? lbs./in.2 
165 372.9] 189.4 225 397.2} 202.9 285 417.2) 214.0 
166 373.5}| 189.7 226 397.6} 203.1 286 417.6) 214.2 
167 373.8} 189.9 227 397.9} 203.3 287 417.9) 214.4 
168 374.4} 190.2 228 398.3} 203.5 288 418.1) 214.5 
169 374.7) 190.4 229 398.7) 203.7 289 418.5) 214.7 
170 375.3] 190.7 230 399.0) 203.9 290 418.8] 214.9 
171 375.8} 191.0 231 399.4) 204.1 291 419.0) 215.0 
172 376.2} 191.2 232 399.7) 204.3 292 419.4) 215.2 
173 376.5} 191.4 233 400.1) 204.5 293 419.7| 215.4 
174 376.9} 191.6 234 400.3] 204.7 294 419.9) 215.5 
175 311.4) 191.9 235 400.8] 204.9 295 420.3) 215.7 
176 377 .8| 192.1 236 401.2} 205.1 296 420.6} 215.9 
177 378.3} 192.4 237 401.5) 205.3 297 420.8} 216.0 
178 378.7) 192.6 238 401.9} 205.5 298 421.2) 216.2 
179 379.2) 192.9 239 402.3] 205.7 299 421.3) 216.3 
180 379.6) 193.1 240 402.6} 205.9 300 421.7) 216.5 
181 379 .9| 193.3 241 403.0} 206.1 301 422.1) 216.7 
182 380.5} 193.6 242 403.3} 206.3 302 422.2) 216.8 
183 380.8} 193.8 243 403.7] 206.5 303 422.6) 217.0 
184 381.4} 194.1 244 404.1) 206.7 304 423.0) 217.2 
185 381.7) 194.3 245 404.4} 206.9 305 423.1) 217.3 
186 382.1) 194.5 246 404.8) 207.1 306 423 .5| 217.5 
187 382.6} 194.8 247 405.0] 207.2 307 423.9) 217.7 
188 383.0) 195.0 248 405.3) 207.4 308 424.0) 217.8 
189 383.4) 195.2 249 405.7| 207.6 309 424.4} 218.0 
190 383.7} 195.4 250 406.0} 207.8 310 424.6) 218.1 
191 384.1) 195.6 251 406.4} 208.0 311 424.9) 218.3 
192 384.6} 195.9 252 406.8) 208.2 312 425.3] 218.5 
193 385.0] 196.1 253 407.1} 208.4 313 425.5} 218.6 
194 385.3] 196.3 254 407.3] 208.5 314 425.8} 218.8 
195 385.9} 196.6 255 407.7| 208.7 315 426.2) 219.0 
196 386.2) 196.8 256 408.0) 208.9 316 426.4} 219.1 
197 386.6] 197.0 257 408.4} 209.1 317 426.7| 219.3 
198 387.0} 197.2 258 408.7) 209.3 318 426.9} 219.4 
199 387.5) 197.5 259 408.9} 209.4 319 427.3} 219.6 
200 387.9} 197.7 260 409 .3| 209.6 320 427.5) 219.7 
201 388.2} 197.9 261 409.6} 209.8 321 427.8} 219.9 
202 388.6] 198.1 262 410.0} 210.0 322 428.0) 220.0 
203 388.9} 198.3 263 410.4] 210.2 323 428.4) 220.2 
204 389.3} 198.5 264 410.7| 210.4 324 428.5] 220.3 
205 389.8} 198.8 265 410.9) 210.5 325 428.9} 220.5 
206 390.2} 199.0 266 411.3] 210.7 326 429.3) 220.7 
207 390.6} 199.2 267 411.6| 210.9 327 429.4) 220.8 
208 390.9} 199.4 268 412.0} 211.1 328 429.8) 221.0 
209 391.3} 199.6 269 412.2) 211.2 329 430.0} 221.1 
210 391.6} 199.8 270 412.5) 211.4 330 430.3} 221.3 
211 392.2) 200.1 271 412.9) 211.6 331 430.5) 221.4 
212 392.5}| 200.3 272 413.2] 211.8 332 430.9} 221.6 
213 392.9} 200.5 273 413.4) 211.9 333 431.1] 221.7 
214 393.3] 200.7 274 413.8] 212.1 334 431.4) 221.9 
215 393.6] 200.9 275 414.1] 212.3 335 431.6] 222.0 
216 394.0} 201.1 276 414.5) 212.5 336 432.0) 222.2 
217 394.3] 201.3 277 414.7) 212.6 337 432.1) 222.3 
218 394.7) 201.5 278 415.0} 212.8 338 432.5) 222.5 
219 395.1) 201.7 279 415.4} 213.0 339 432.7) 222.6 
220 395.4) 201.9 280 415.8] 213.2 340 433.0) 222.8 
221 395.8] 202.1 281 415.9] 213.3 341 433 .2| 222.9 
222 396.1} 202.3 282 416.3) 213.5 342 433.6) 223.1 
223 396.5} 202.5 283 416.7| 213.7 343 433.9] 223.3 
224 396.9} 202.7 284 “| 417.0} 213.9 344 434.1) 223.4 


TEMPERATURE OF SATURATED STEAM (Continued) 












































Gauge Gauge Gauge 

ressure Temp. ERP preseure. none TD ressure ieee, Tom: 

bs./in.? bs./in.? bs./in.? 
345 434 3] 223.5 585 486.1] 252.3 960 541.6) 283.1 
346 434.7) 223.7 590 487.0} 252.8 970 542.8] 283.8 
347 434.8] 223.8 595 487.9} 253.3 980 544.1) 284.5 
348 435.2| 224.0 600 488.8} 253.8 990 545.2) 285.1 
349 435.4) 224.1 605 489.7) 254.3 1000 546.4) 285.8 
350 435.7| 224.3 610 490.6] 254.8 1010 547.7) 286.5 
351 435.9] 224.4 615 491.5] 255.3 1020 548.8} 287.1 
352 436.3] 224.6 620 492.3] 255.7 1030 550.0} 287.8 
353 436 .5| 224.7 625 493.2] 256.2 1040 551.1) 288.4 
354 436.6] 224.8 630 494.1] 256.7 1050 552.4] 289.1 
355 437.0} 225.0 635 495.0} 257.2 1060 553.5] 289.7 
356 437.2) 225.1 640 495.7| 257.6 1070 554.7) 290.4 
357 437.5} 225.3 645 496.6} 258.1 1080 555.8} 291.0 
358 437.7) 225.4 650 497.5] 258.6 1090 556.9] 291.6 
359 438.1) 225.6 655 498.2] 259.0 1100 558.0} 292.2 
360 438.3] 225.7 660 499.1) 259.5 1110 559.0} 292.8 
365 439.5] 226.4 665 499.8) 259.9 1120 560.1) 293.4 
370 440.8) 227.1 670 500.7) 260.4 1130 561.2] 294.9 
375 442.0] 227.8 675 501.4] 260.8 1140 562.5) 294.7 
380 443 3} 228.5 680 502.3] 261.3 1150 563.5} 295.3 
385 444.6} 229.2 685 503.1) 261.7 1160 564.6] 295.9 
390 445.8] 229.9 690 504.0) 262.2 1170 565.5) 296.4 
395 447.1} 230.6 695 504.7) 262.6 1180 566.6) 297.0 
400 448.2) 231.2 700 505.6] 263.1 1190 567.7) 297.6 
405 449 4) 231.9 705 506.3) 263.5 1200 568.8} 298.2 
410 450.5] 232.5 710 507.0) 263.9 1210 569.8] 298.8 
415 451.8] 233.2 715 507.7) 264.3 1220 570.7) 299.3 
420 452.8] 233.8 720 508 .6| 264.8 1230 571.8} 299.9 
425 453.9) 234.4 725 509.4) 265.2 1240 572.9} 300.5 
430 455.2] 235.1 730 510.1] 265.6 1250 573.8) 301.0 
435 456.3] 235.7 735 510.8] 266.0 1260 574.9) 301.6 
440 457 .3] 236.3 740 511.7] 266.5 1270 576.0) 302.2 
445 458.4] 236.9 745 512.4] 266.9 1280 576.9] 302.7 
450 459.5) 237.5 750 513.1] 267.3 1290 578.0} 303.3 
455 460.6] 238.1 755 513.9] 267.7 1300 578.8] 303.8 
460 461.7| 238.7 760 514.6] 268.1 1310 579.7) 304.3 
465 462.7] 239.3 765 515.3] 268.5 1320 580.8] 304.9 
470 463.8] 239.9 770 516.0} 268.9 1330 581.7} 305.4 
475 464.9] 240.5 775 516.7| 269.3 1340 582.8] 306.0 
480 466.0} 241.1 780 517.5) 269.7 1350 583.7) 306.5 
485 467.1] 241.7 785 518.2] 270.1 1360 584.6) 307.0 
490 468.0] 242.2 790 518.9] 270.5 1370 585.5) 307.5 
495 469 .0| 242.8 795 519.6} 270.9 1380 586.6] 308.1 
500 470.1] 243.4 800 520.3] 271.3 1390 587.5} 308.6 
505 471.0) 243.9 805 sy} lee 7 Berg 1400 588.4} 309.1 
510 472.1] 244.5 810 521.8) 272.1 1410 589.3] 309.6 
515 473.0) 245.0 820 523.2) 272.9 1420 590.4} 310.2 
520 474.1) 245.6 830 524.7) 273.7 1430 591.3) 310.7 
525 475.0} 246.1 840 525.9] 274.4 1440 592.2] 311.2 
530 476.1| 246.7 850 527.4) 275.2 1450 593.1] 311.7 
535 477 .0| 247.2 860 528.6} 275.9 1460 594.0} 312.2 
540 477 .9| 247.7 870 530.1) 276.7 1470 594.9] 312.7 
545 478.8] 248.2 880 531.3] 277.4 1480 595.8} 313.2 
550 479.8} 248.8 890 532.6) 278.1 1490 596.7) 313.7 
555 480.7] 249.3 900 534.0} 278.9 1500 597.6) 314.2 
560 481.6] 249.8 910 535.3] 279.6 1510 598.5} 314.7 
565 482.5] 250.3 920 536.5} 280.3 1520 599.2) 315.1 
570 483.4] 250.8 930 537.8] 281.0 1530 600.1] 315.6 
575 484.3] 251.3 940 539.1] 281.7 1540 601.0) 316.1 
580 485.2] 251.8 950 540.3] 282.4 1550 601.9} 316.6 














TEMPERATURE OF SATURATED STEAM (Continued) 






































Gauge || Gauge Gauge | 

i ges rey, Typ j Ibn | ees t3mp. Boe in? Tyne: see . 

bs. /in.2 | Ibs /in.? | | bs./in.? 

] T 

1560 602.6} 317.0]; 2110 644.4) 340.2;) 2660 | 678.4) 359.1 
1570 603.5] 317.5)|| 2120 645.1) 340.6]| 2670 | 678.9) 359.4 
1580 604.4) 318.0)/ 2130 645.8) 341.0)} 2680 | 679.5] 359.7 
1590 605.3} 318.5]| 2140 646.3] 341.3]) 2690 680.0} 360.0 
1600 606.0} 318.9}) 2150 647.1) 341.7]! 2700 680.5) 360.3 
1610 606.9} 319.4)} 2160 647.8) 342.1 2710 681.1) 360.6 
1620 607.8} 319.9]; 2170 648.5) 342.5)| 2720 681.6) 360.9 
1630 608.5} 320.3]| 2180 649.0} 342.8]/ 2730 682.2) 361.2 
1640 609.4) 320.8]| 2190 649.8) 343.2|| 2740 682.7) 361.5 
1650 610.2) 321.2}| 2200 650.3) 343.5]| 2750 683.2) 361.8 
1660 611.1} 321.7}; 2210 651.0} 343.9}| 2760 684.0) 362.2 
1670 612.0] 322.2|| 2220 651.7) 344.3)| 2770 684.5) 362.5 
1680 612.7) 322.6/| 2230 652.3) 344.6|| 2780 685.0) 362.8 
1690 613.4) 323.0]| 2240 653.0) 345.0]| 2790 685.6) 363 1 
1700 614.3] 323.5}| 2250 653.5) 345.3)| 2800 686.1) 363.4 
1710 615.0) 323.9]| 2260 654.3) 345.7|| 2810 686 .5| 363.6 
1720 615.9] 324.4|| 2270 654.8} 346.0! 2820 687.0) 363.9 
1730 616.6) 324.8}| 2280 655.5) 346.4|| 2830 687 .6| 364.2 
1740 617.4] 325.2)| 2290 656.1) 346.7|| 2840 688.1) 364.5 
1750 618.3] 325.7)| 2300 656.8) 347.1)| 2850 688.6) 364.8 
1760 619.0) 326.1 2310 657 .3) 347.4|| 2860 689.2} 365.1 
1770 619.9) 326.6]| 2320 658 .0| 347.8]} 2870 689.7) 365.4 
1780 620.6] 327.0}; 2330 658.6} 348.1)} 2880 690.3] 365.7 
1790 621.3) 327.4/| 2340 659.3) 348.5)| 2890 690.8) 366.0 
1800 622.0) 327.8]| 2350 659.8) 348.8]} 2900 691.3] 366.3 
1810 622.8] 328.2); 2360 660.6! 349.2); 2910 691.7) 366.5 
1820 623.7] 328.7}| 2370 661.1) 349.5|| 2920 692.2] 366.8 
1830 624.4) 329.1 2380 661.8) 349.9|/ 2930 692.8] 367.1 
1840 625.1) 329.5}| 2390 662.4) 350.2|; 2940 693.3] 367.4 
1850 625.8] 329.9}| 2400 663.1) 350.6}| 2950 693.9] 367.7 
1860 626.5] 330.3}| 2410 663.6) 350.9]| 2960 694.2) 367.9 
1870 627.4] 330.8]| 2420 664.2} 351.2)) 2970 694.8) 368.2 
1880 628.2) 331.2}| 2430 664.9) 351.6)| 2980 695.3) 368.5 
1890 628.9] 331.6}| 2440 665.4) 351.9|| 2990 695.8) 368.8 
1900 629.6) 332.0]| 2450 666.0) 352.2}| 3000 696.4) 369.1 
1910 630.3) 332.4/| 2460 666.7) 352.6/| 3010 696.7| 369.3 
1920 631.0) 332.8]| 2470 667.2) 352.9]| 3020 697.3) 369.6 
1930 631.8] 333.2}| 2480 667.9] 353.3]| 3030 697.8) 369.9 
1940 632.5) 333.6!| 2490 668.5) 353.6}| 3040 698.4; 370.2 
1950 633.2) 334.0)| 2500 669.0) 353.9]} 3050 698.7) 370.4 
1960 633.9) 334.4|) 2510 669.7) 354.3]; 3060 699.3) 370.7 
1970 634.6] 334.8]| 2520 670.3) 354.6}]| 3070 699.8} 371.0 
1980 635.4) 335.2)| 2530 670.8} 354.9/| 3080 700.3) 371.3 
1990 636.1] 335.6|| 2540 671.5) 355.3}| 3090 700.7} 371.5 
2000 636.8] 336.0]| 2550 672.1) 355.6}| 3100 701.2) 371.8 
2010 637.5} 336.4|| 2560 672.6) 355.9}} 3110 701.8) 372.1 
2020 638.2] 336.8]| 2570 673.2) 356.2!| 3120 702.1) 372.3 
2030 639.0] 337.2]| 2580 673.7] 356.5]/ 3130 702.7) 372.6 
2040 639.5) 337.5}| 2590 674.4) 356.9}| 3140 703.2] 372.9 
2050 640.2) 337.9|| 2600 675.0) 357.2)| 3150 703.6} 373.1 
2060 640.9} 338.3]| 2610 675.5) 357.5/| 3160 704.1) 373.4 
2070 641.7] 338.7|| 2620 676.0) 357.8]| 3170 704.5) 373.6 
2080 642.4| 339.1/| 2630 676.6) 358.1 3180 705.0) 373.9 
2090 642.9) 339.4) 2640 677.3) 358.5)| 3184 705. 2|*374.0 
2100 643.6] 339.8]| 2650 677.8) 358.8 .0F, deee i eee 
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PROPERTIES OF 
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The heat units used are the large calorie, 15° to 16° C and the B.T.U., 62° 
to 63° F. The heat of the liquid, q, is the heat required to raise unit mass of 
water from 0° C (32° F) to the temperature indicated. The heat of vapor- 
ization, r, is the heat required to vaporize unit mass of water at the indicated 
temperature and pressure. Total heat involved, H =r + q. 

The heat of vaporization overcomes external pressure and changes the state 
from liquid to vapor at constant temperature and pressure. If wu is the 






































Total pressure, coe 
Gauge pressure | Heat of | Heat.of | Heat equiva 
plus atmospheric | the liquid. Hea ala Ole 
pressure) 5 q 
g o : by fe be s Bs} 
S28) eee le) | fel gl eae se) | Bia) see eee 
Seon loe B58 Bas mis |) ee | feat || Se | Sas Plc £29 
Pon ge £58 oH .| OH eS OH aac) Oh oe Goo 
ET He HerodleUeae etrel| Bis) |i) EER ey ee 2 be 
88 Bs 3/388 eos ag |o8 lad |/Selad} 4s Te 
Eve S08 igas fae!) Se ae SS] ae! SS a? ao 
t Pp p a q r r p p t 
0 4.579) 0.00623'0.0886| 0.00) 0.0 595.4/1071.7) 565.3) 1017.5 | 32 
a 4.924] 0.00670'0.0952) 1.01! 1.8 | 594.9'1070.8) 564.7) 1016.4 33.8 
2 5.290) 0.00719)0.1023| 2.02) 3.6 | 594.4/1069.9} 564.0! 1015.3 35.6 
3 5.681} 0.00772 0. 1099, 3.03} 5.5 593.9 1069.0 563.4! 1014.2 37.4 
4 6.097 0.00829 0.1179} 4.03) 7.3 | 593.3.1068.0) 562.8) 1013.1 39.2 
5 6.541) 0.00889)0.1265; 5.04/ 9.1 | 592.8,1067.1| 562.2] 1011.9 41 
6 7.011) 0.00953/0.1856| 6.04) 10.9 | 592.3)1066.1) 561.5} 1010.7 | 42.8 
7 7.511) 0.01021/0.1453| 7.05) 12.7 | 591.8/1065.2) 560.9} 1009.6 44.6 
8 8.042) 0.01093/0.1555} 8.05) 14.5 | 591.2)1064.2) 560.2] 1008.5 46.4 
9 8.606) 0.01170/0.1664; 9.05) 16.3 | 590.7'1063.3, 559.6] 1007.4 48.2 
10 9.205} 0.0125210.1780; 10.06: 18.1 | 590.2,1062.3) 559.0! 1006.2 50 
11 9.840) 0.01338/0.1903} 11.06] 19.9 | 589.6|1061.3) 558.3} 1005.0 | 51.8 
12 /10.513) 0.01429/0. 2033) 12.06) 21.7 | 589.1/1060.4| 557.7] 1003.9 53.6 
13 11.226; 0.01526/0.2171) 13.06! 23.5 | 588.6/1059.4} 557.1! 1002.7 55.4 
14 = |11.980| 0.01629/0.2317| 14.06) 25.3 | 588.1)1058.5) 556.5] 1001.6 57.2 
15 /12.779| 0.01737|0.2471 15.06) 27.1 | 587+6|1057.6] 555.9] 1000.5 59 
16 | 13.624) 0.01852/0.2635) 16 06) 28.9 | 587.0/1056.6) 555.2| 999.4 60.8 
17 ({14.517| 0.01974)0.2807]- 17.06] 30.7 | 586.5]1055.7| 554.6] 998.3 | 62.6 
18 {15.460} 0.02102/0.2990) 18.06) 32.5 | 585.9/1054.7] 553.9] 997.1 | 64.4 
19 16.456) 0.02237\0.3182] 19.06] 34.3 | 585.4/1053.8] 553.3} 996.0 66.2 
20 /17.51 | 0.02381,0.3386| 20.06) 36.1 | 584.9/1052.8] 552.7] 994.8] 68 
21 {18.62 | 0.02532/0.3601| 21.06] 37.9 | 584.4/1051.9) 552.1] 9937] 69.8 
22 = |19.79 | 0.02691/0.3827| 22.06| 39.7 | 583.9}1051.0] 551.5] 9926] 71.6 
23 = /21.02 | 0.02858/0.4065] 23.06; 41.5 | 583.3/1050.0) 550.8| 991.4 | 73.4 
24 /22.32 | 0.03035/0.4316) 24.06) 43.3 | 582.8/1049.1] 550.2} 990.3 | 75.2 
25 /23.69 | 0.03221]0 4581} 25.05) 45 1 | 582.3/1048.1] 549.5] 989.1 T7 
26 25.13 | 0.03417/0.4860| 26.05} 46 9 | 581.8)1047.2| 548.9! 988.0] 78.8 
27 (26.65 | 0.03623/0.5154) 27 05! 48 7 |.581 2)1046.2] 548.2] 986.9] 80.6 
28 = |28.25 | 0 03841/0.5463) 28.05! 50.5 580.7|1045.2) 547.6] 985 7 | 82.4 
29 29.94 | 0.04071/0.5790) 29.04, 52.3 | 580.2)1044.3/°547.0| 984 6 84.2 
30 {31.71 0.04311 0 6132, 30.04; 54 1 | 579.6 1043.3, 546 3 983.4 86 
1 1 i 





SATURATED STEAM 


Eneuisa Units 


change in volume the external work is pu and the corresponding amount of 
heat is Apu where A is the reciprocal of the mechanical equivalent of heat. 
The part of the heat of vaporization not used in external work is considered 
used in changing the state from liquid to vapor. 


work may be represented by p =r — A 
(From Peabody, Steam and Entropy 


publishers, by permission.) 

















The heat required for this 


pu. 
Tables, John Wiley and Sons, Inc., 

















Heat equiva- Snecific vol 
lent of external Lal a Ot Density. 
ee ume. 
2 = 
s Oo] & = 8 . : ¢ > 
seal eas| ise [Su hee | ok ies gs [23 
Sahl ag ae | >S o3 | § S | Sag 
BoM Ss ass) ag | aE z =e Ao 2 593 
acs) fe PH |los|os| os. | of os | Veo} £ee 
a ° “3 aS | ea} -meo }] cs yeh eee} ag 
go8| aq | H8 | #5| 82/885] 33 as2| 33 | Ess 
° : a= = = 
gee 6~ a? | S315" | 6FS Oo | me ce gue 
r 1 1 
t Apu Apu @ P s = = t 
‘0 30.1 54.2 |0.0000/2.1804; 206.3 3304 | 0.00485/0.000303| 32 
1 30.2 | 54.4 |0.0037|2.1706) 192.7 3087 0.00519 0.000324) 33.8 
2 30.4 54.6 /|0.0074/2.1609) 180.0 2884 | 0.00556/0.000347| 35.6 
3 30.5 54.8 /0.0110/2.1513) 168.2 2694 0.00595'0.000371} 37.4 
4 30.5 54.9 (0 .0146/2.1416] 157.2 2518 | 0.00636'0.000397| 39.2 
5 30.6 55.2 |0.0183)2.1320| 147.1 2356 0.00680/0.000424| 41 
6 30.8 55.4 |0.0219/2.1225} 137.7 2206 0.00726|0.000453} 42.8 
7 30.9 55.6 (0.0256)2.1130) 129.0 2067 0.00775|0.000484| 44.6 
8 31.0 55.7 |0.0290)2.1036) 120.9 1937 | 0.00827/0.000516| 46.4 
9 31.1 55.9 (0.0326/2.0943; 113.4 1816 | 0.00882/0.000551} 48.2 
10 31.2 56.1 (0.0361)2.0850} 106.3 1703 0.00941/0.000587) 50 
11 31.3 56.3 |0 sik Get 99.8 1599 | 0.01002/0.000625) 51.8 
12 31.4 56.5 |0.0433/2.0667; 93.7 1502 0.01067'0.000666} 53.6 
13 31.5 56.7 |0.0467\2.0576; 88.1 1411 0.01135/0.000709| 55.4 
14 31.6 56.9 |0.0502/2.0486} 82.9 1327 0.01206/0.000754; 57.2 
15 31.7 57.1 |0.0537|2.0396| 77.9 1248 | 0.012S3/0.000801) 59 
16 31.8 57.3 |0.0571|2.0308} 73.3 1174 | 0.01364;0.000852} 69.8 
17 31.9 57.4 |0.0607|2.0220) 69.1 1105 | 0.01447/0.000905; 62.6 
18 32.0 ‘57.6 |0.0641/2.0132| 65.1 1041 0.01536,0 0UU°61} 64.4 
19 32.1 57.8 |0.0675|2.0045} 61.3 982 | 0.01631/0.001013) 66.2 
20 32.2 58.0 |0.0709}1.9959} 57.8 926 | 0.01730/0.001080; 68 
21 32.3 58.2 |0.0743/1.9873 5 873 | 0.01835/0.001145| 69.8 
22 32.4 58.4 (0.0776)1.9788} 51.5 824 0.01942/0.001214; 71.6 
23 32.5 58.6 (0.0811)1.9703) 48.60 778 | 0.02058/0.001286) 73.4 
24 32.6 58.8 (0.0845|1.9620; 45.92 735 0.02178/0.001361| 75.2 
25 32.8 59.0 |0.0878}1.9536; 43.40 695 0.02304!0.001439| 77 
26 32.9 59.2 /0.0911)1.9453) 41.05 657 — | 0.02436)0.001522| 78.8 
27 33.0 59.3 |0.0945/1.9370| 38.83 622 0.02575|0.001608| 80.6 
28 33.1 59.5 (0.0978}1.9288| 36.74 589 | 0.02722}0.001698} 82.4 
29 33.2 59.7 (0.1011|1.9207} 34.78 557 | 0.02875}0.001795| 84.2 
30 33.3 59.9 [0.1044/1.9126} 32.95 528 | 0.03035}0.001894; 86 





PROPERTIES OF 





Heat of | Heat equiva- 








Heat of 5 i 
Total pressure. es vaporiza- | lent of inter- 
the liquid. tion. nal work. 
© o On be w od e a= 
2 3(8 aks |S Bal8 | Bei 8 | ag] 8 Big 
Snr |wPo g§350 a. a. a. Sa 
Rowlox | aoe [oo | 8S] -d | SS] -d] 8s -3o | BO§ 
Bee Sep Bee (ps4) 58 (25/53/25 /58| RE | bee 
oo? Hus 235 Bee a HS a5 HS at HOS fs 
picked So 8] Wao oes OM | ao Om | 4 aa a aoe 
t Pp Pp Dp q q a r p p t 
31 33.57] 0.04564/0.6492| 31.04) 55.9] 579.1|1042.4' 545.7) 982.2 87.8 
32 35.53} 0.04830/0.6871} 32.04) 57.7) 578.6)1041.4! 545.1) 981.0 89.6 
33 37.59] 0.05111/0.7269} 33.04) 59.5) 578.0/1040.4) 544.4) 979.9 91.4 
34 39.75] 0.05404/0.7687| 34.03} 61.3) 577.4/1039.4) 543.7) 978.7 93.2 
35 42.02) 0.05713;0.8126} 35.03} 63.1] 576.9/1038.5| 543.1) 977.6 95 
36 44.40! 0.06037|0.8586] 36.03} 64.9] 576.4/1037.5| 542.5) 976.4 96.8 
37 46 .90| 0.06376/0.9068) 37.02} 66.6] 575.8/1036.5| 541.8) 975.2 98.6 
38 49.51| 0.06731/0.9574| 38.02) 68.4] 575.3|1035.5| 541.2] 974.0 | 100.4 
39 52.26] 0.07105/1.0105| 39.02} 70.2) 574.7|1034.5) 540.5) 972.8 | 102.2 


539.9] 971.7 | 104 
539.2) 970.5 | 105.8 
538.6] 969.3 | 107.6 


537.9] 968.2 | 109.4 
537.2] 966.9 | 111.2 
113 


40 55.13] 0.07495/1.0661| 40.02) 72.0) 574.2)1033. 
41 58.14] 0.07905|1.1243} 41.01] 73.8] 573.6)1082. 
42 61.30] 0.08334/1.1854| 42.01) 75.6) 573.1/1031. 


43 64.59] 0.08782)1.2492} 43.01] 77.4) 572.5/1030. 
44 68.05] 0.09252/1.3159} 44.01] 79.2} 571.9/1029. 
45 71.66] 0.09743/1.3858| 45.00) 81.0} 571.3/1028. 


birt Pt Wh RRO Ka Tan 
on 
wo 
a 
on 
ay 
a 
KX 
N 


46 75.43) 0.10256/1.4587| 46.00] 82.8] 570.8/1027.4] 535.8} 964.5 | 114.8 
AT 79.38] 0.10792/1.5350) 47.00} $4.6] 570.2/1026.4] 535.1] 963.3 | 116.6 
48 83.50] 0.11353/1.6147| 48.00} 86.4] 569.6)1025.3] 534.4) 962.0 | 118.4 
49 87.80] 0.11937|1.6979| 48.99] 88.2) 569.0]/1024.3) 533.7) 960.8 | 120.2 
50 92.30] 0.12549/1.7849) 49.99} 90.0] 568.4/1023.2] 533.0) 959.6 | 122 
51 96.99| 0.13187|1.8756] 50.99} 91.8] 567.8)1022.2) 532.3) 958.4 | 123.8 
52 101.88] 0.13852/1.9701] 51.99} 93.6) 567.3)1021.2! 531.7) 957.2 | 125.6 
53 106.99] 0.14546/2.0689| 52.99} 95.4) 566.8/1020.2] 531.1} 956.0 | 127.4 
64 112.30] 0.15268|2.172 | 53.98} 97.2] 566.2/1019.1) 530.4) 954.7 | 129.2 
55 117.85] 0.16023/2.279 | 54.98} 99.0) 565.6/1018.1/ 529.7} 953.5 | 131 
56 123.61] 0.16806/2.390 | 55.98} 100.8} 565.1/1017.1) 529.1) 952.3 | 132.8 
57 129.63] 0.17624/2.506 | 56.98} 102.6] 564.5/1016.1) 528.4) 951.1 | 234.6 
58 135.89] 0.18475/2.627 | 57.98} 104.4] 563.9)1015.1]) 527.7} 949.9 | 136.4 
59 142.41] 0.19362/2.754 | 58.97} 106.2) 563.4/1014.1) 527.1| 948.7) 138.2 
1} 526.4) 947.5 | 140 


61 156.24] 0.21242/3.021 | 60.97) 109.8} 562.2)1012.0) 525.7/ 946.3) 141.8 
62 163.58] 0.2224 |3.163 | 61.97] 111.6] 561.7/1011.0] 525.1) 945.1 | 143.6 
63 |171.20] 0.2328 |3.310 | 62.97] 113.4] 561.1/1009.9) 524.4) 943.8 | 145.4 


64 |179.13] 0.2435 |3.464 | 63.98} 115.2} 560.5/1008.9] 523.7} 942.6 | 147.2 
65 |187.36| 0.2547 13.623 | 64.98) 117.0) 559.9|1007.8| 523.0) 941.3) 149 
66 195.92] 0.2664 |3.789 | 65.98] 118.8] 559.3/1006.8) 522.3} 940.1 | 150.8 


67 204.80] 0.2784 |3.960 | 66.98} 120.6] 558.8)1005.8) 521.7) 938.9 | 152.6 
68 |214.02| 0.2910 |4.139 | 67.98] 122.4] 558.2)1004.7| 521.0) 937.6 | 154.4 
69 223.58] 0.3040 |4.324 | 68.98] 124.2] 557.6/1003.6) 520.3} 936.3 | 156.2 


70 |233.53| 0.3175 [4.516 | 69.98] 126.01 556.911002.5) 519.5) 935.0 | 158 
1904 





2 
2 
2 
2 
2 
60 {149.19} 0.20284/2.885 | 59.97] 108.0) 562.8/i013. 
3. 
3. 
3. 
3. 



































SATURATED STEAM (Continued) 





Heat equiva- 



































lent of external pps vol- Density. 
work. é REDrGs 
= aq 4 - 
Seeice al see | 278s | a | Bea le 88 | Bad 
Ro to] OS oo Ses et 2 =e} ete ot BO a 
ROS) oh Ppa ee | SS) of om 5 bee) 28 
poeta © eS a) a5 | fa/-aeS] cz moma. WE) gi ibe ct 
ESS| ag | HS |ee|es| Seq] 38 SEE 35 | e's 
aie 5 co | 83) 8° | 584] 52 | Bek] So | SUR 
r a! 1 
t Apu Apu 0 = 8 s = 5 t 
31 33.4 60.2 |0.1077|1.9046| 31.24 501 0.03201|0.001996|, 87.8 
32 33.5 60.4 |0.1110)1.8966) 29.62 474.7 | 0.03376)/0.002107) 89.6 
33 33.6 60.5 |0.1142/1.8886) 28.08 449.7 | 0.03561/0.002224) 91.4 
34 33.7 60.7 |0.1175)1.8806) 26.62 426.5 | 0.03757|0.002345| 93.2 
35 33.8 60.9 |0.1207)1.8728) 25.25 404.7 | 0.03960)0.002471| 95 
36 33:9 61.1 |0.1289/1.8650) 23.98 384.2 | 0.04170/0.002603| 96.8 
37 34.0 61.3 |0.1272)1.8572| 22.78 364.9 | 0.04390/0.002740| 98.6 
33 34 1 61.5 |0.1304/1.8494) 21.65 346.8 | 0.04619/0.002884| 100.4 
39 34.2 61.7 |0.1336)1.8417) 20.58 829.7 | 0.04859/0.003033} 102.2 
49 34.3 61.8 |0.1368]1.8341| 19.57 313.5 | 0.0511 |0.003190} 104 
44 34.4 62.0 |0.1399)1.8265} 18.61 298.0 | 0.0537 |0.003356) 105.8 
42 34.5 62.2 |0.1431)1.8189} 17.69 283.3 | 0.0565 |0.003530| 107.6 
43 34.6 62.3 |0.1463/1.8113| 16.82 269.5 | 0.0595 |0.003711) 109.4 
44 34.7 62.5 |0.1494)1.8038} 16.01 256.5 | 0.0625 |0.003899| 111.2 
45 34.8 62.7 |0.1526/1.7963| 15.25 244.4 | 0.0656 |0.004092| 113 
46 35.0 62.9 |0.1557|1.7889| 14.54 233.0 | 0.0688 |0.004292} 114.8 
47 Sty! 63.1 |0.1588/1.7815| 13.86 222.1 | 0.0722 |0.004502| 116.6 
48 35.2 63.3 |0.1619)1.7742; 13.21 211.7 | 0.0757 |0.004724) 118.4 
49 35.3 63.5 |0.1650)1.7669| 12.60 201.9 | 0.0794 |0.00495 | 120.2 
50 35.4 63.6 |0.1682)1.7597} 12.02 192.6 | 0.0832 |0.00519 | 122 
51 35.5 63.8 |0.1713)1.7525| 11.47 183.8 | 0.0872 |0.00544 | 123.8 
§2 35.6 64.0 |0.1743)1.7454| 10.96 175.5 | 0.0912 |0.00570 | 125.6 
53 35.7 64.2 |0.1774|1.7383} 10.47 167.7 | 0.0955 |0.00596 | 127.4 
54 35.8 64.4 |0.1804)1.7312} 10.00 160.3 | 0.1000 |0.00624 | 129.2 
55 35.9 64.6 |0.1835)1.7242 9.56 153.2 | 0.1046 |0.00653 | 131 
56 36.0 64.8 |0.1865/1.7173 9.14 146.5 | 0.1094 |0.00683 | 132.8 
57 36.1 65.0 |0.1895|1.7104 8.74 140.1 | 0.1144 |0.00713 | 134.6 
538 36.2 65.2 |0.1925)1.7035 8.36 134.0 | 0.1196 |0.00746 | 136.4 
59 36.3 65.4 |0.1955|1.6967 8.00 128.3" 0.1250 |0.00779 | 138.2 
60 36.4 65.6 |0.1986/1.6899) 7.66 122.8 | 0.1305 |0.00814 | 140 
61 36.5 65.7 |0.2016]1.6831 7.34 117.6 | 0.1362 |0.00850 | 141.8 
62 36.6 65.9 |0.2046/1.6764 7.03 112.7 | 0.1422 |0.00887_| 143.6 
63 36.7 66.1 |0.2075/1.6696 6.74 108.0 | 0.1484 /0.00926 | 145.4 
64 36.8 66.3 |0.2105/1.6629 6.46 103.5 | 0.1548 |0.00966 | 147.2 
65 36.9 66.5 |0.2135)1.6563 6.19 99.2 | 0.1615 ]0.01008 | 149 
66 37.0 66.7 |0.2164/1.6497 5.94 95.1 | 0.1684 |0.01051 | 150.8 
67 37.1 66.9 |0.2194/1.6431 5.70 91.3 | 0.1754 |0.01095 | 152.6 
68 37.2 67.1 |0.2223/1.6366 5.47 87.6 | 0.1828 |0.01142 | 154.4 
69 37.3 67.3 |0.2253}1.6300 5.25 84.1 | 0.1905 |0.01189 | 156.2 
70 37.4 67.4 10.228211.6235 5.04 80.7 | 0.1984 10.01239 | 158 


PROPERTIES OF 











Temperature, 





























Heat of | Heat equiva- 
Heat of G 1 
Total pressure. At od vaporiza- | lent of inter- 
the liquid. tion. nal work. 
A D. as 
o 4 be ke wy » 
3 |2 OR |e Dae he Dir he ors B 5 oS 
oflg, | 222 |5, | #2/8,/ 22] 2,/ 28] &, | et 
oM/O% | aged |oo | BS] -cd] $8 ],-d] 8s od 5Bo6 
SSIERS) 8S Seal EP/ OS | eR/P S| eR] bs | oes 
OS SFE) Soe [ses So la2|/ 88 (a8 |s8| as | ahs 
Roh I “g 5 ad - ad = ) 
30 Sos) gae Lar 5" a1 54% 1am! 54 64 aoe 
t Pp P P q q r r p p t 
71 243.8] 0.3315 | 4.715) 70 98] 127.8] 556.4/1001.5) 518.8 
72 254.5) 0.3460 | 4.921) 71.99} 129.6} 555.8/1000.4) 518.1 
73 265.6] 6.3611 | 5.136] 72.99) 181.4] 555.2) 999.4) 517.4 
74 | 277.1) 0.3767 | 5.358) 73.99] 133.2] 554.6) 998.3) 516.7 
75 289.0] 0.3929 | 5.589) 74.99} 135.0} 554.0) 997.3) 516.0 
76 301.3] 0.4096 | 5.826] 76.00} 136.8] 553.4) 996.2} 515.3 
77 =| 314.0] 0.4269 | 6.072] 77.00) 188.6) 552.9) 995.2) 514.7 
78 327.2) 0.4449 | 6.327] 78.00} 140.4] 552.3) 994.1} 514.0 
79 | 340.9] 0.4635 | 6.592) 79.01) 142.2) 551.7) 993.0) 513.3 
80 355.1) 0.4828 | 6.867} 80.01} 144.0) 551.1) 991.9} 512.6 
81 369.7] 0.5026 | 7.150) $1.02} 145.8) 550.5) 990.8} 511.9 
82 384.9) 0.5233 | 7.443] 82.02) 147.6) 549.9] 989.8) 511.2 
83 | 400.5] 0.5445 | 7.745) 83.03] 149.4) 549.3) 988.7) 510.5 
84 416.7] 0.5665 | 8.058] 84.03) 151.2} 548.7] 987.6] 509.8 
85 | 433.5] 0.5894 | 8.383) 85.04) 153.1) 548.1) 986.5) 509.1 
86 | 450.8] 0.6129 | 8.717] 86.04) 154.9} 547.4) 985.4 508.3 
87 468.6] 0.6371 | 9.062] 87.05] 156.7] 546.8) 984.3) 507.6 
88 487.1) 0.6623 | 9.419) 88.06) 158.5} 546.2] 983.2) 506.9 
89 | 506.1) 0.6881 | 9.787) 89.06) 160.3) 545.6) 982.1) 506.2 
90 525.8) 0.7149 |10.167| 90.07} 162.1) 544.9} 980.9) 505.4 
91 | 546.1) 0.7425 |10.560} 91.08} 163.9} 544.3) 979.8) 504.7 
92 | 567.1) 0.7710 |10.966| 92.08) 165.7} 543.7) 978.7) 504.0 
93 588.7} 0.8004 |11.384] 93.09] 167.5} 543.1) 977.6) 503.3 
94 611.0} 0.8307 |11.815} 94.10) 169.3) 542.5) 976.5) 502.6 
95 634.0} 0.8620 |12.260) 95.11) 171.2} 541.9) 975.4) 501.9 
96 657.7) 0.8942 |12.718} 96.12) 173.0} 541.2) 974.2) 501.1 
97 | 682.1) 0.9274 }13.190} 97.12] 174.8] 540.6) 973.1) 500.4 
98 | 707.3} 0.9616 |13.678) 98.13} 176.6; 589.9) 971.9} 499.6 
99 | 733.3} 0.9970 |14.180| 99.14) 178.5] 539.3) 970.8) 498.9 
100 | 760.0) 1.0333 |14.697|100.2 | 180.3) 538.7} 969.7| 498.2 
101 | 787.5) 1.0707 |15.229/101.2 | 182.1] 538.1] 968.5] 497.5 
102 815.9} 1.1093 |15.778)102.2 | 183.9} 537.4) 967.3) 496.8 
103 845.1) 1.1490 |16.342/103.2 | 185.7} 536.8) 966.2) 496.1 
104 875.1) 1.1898 |16.923]104.2 | 187.6} 536.2) 965.1) 495.4 
105 906.1) 1.2319 |17.522/105.2 | 189.4) 535.6} 964.0) 494.7 
106 937.9} 1.2752 |18.137/106.2 | 191.2) 534.9} 962.8) 493.9 
107 970.6} 1.3196 |18.769/107.2 | 193.0) 534.2} 961.6) 493.1 
108 /1004.3) 1.3653 |19.420/108.2 | 194.8) 533.6) 960.5) 492.4 
109 /1038.8] 1.4123 |20.089)109.3 | 196.7} 532.9] 959.3) 491.6 
110 |1074.5] 1.4608 |20.777'110.3 | 198.5] 532.3) 958.1) 490.9 
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SATURATED STEAM (Continued) 
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Heat equiva- nea 
lent of external pecific vol- Density. 
work. # Weaakeh 
; a di ; 

2 oO ue ba 3° ch < es 2 ~ 
3 3] o. H oI “8 3 Z BS 3 oO 
Secu naa me |e Pes |) &) bee [Sy Ae ans oa 
Fe5| ge | oo |By/Be| 2 | “8 | 8.8] a5 | 588 
ges| fa | be | 83/58) e85/ 2% | ofS | BS | 288 
fees as HS 55 Se 225 23 O20 | 3a | A ac 
ge ae a= | G2 18°16 g 5 ig o8 ce gor 

t Apu Apu 0 ce, s 8 ae a t 

T 8 s 

Tip (37-6 67.6 |0.2311/1.6171] 4.838 | 77.5 | 0.2067 | 0.01290) 159.8 
72 Sled 67.8 10.2340 1.6107) 4.647 74.4 0.2152 | 0 01344) 161.6 
73 37.8 68.0 10.2369,1.6044| 4.466 | 71.5 | 0.2239 | 0.01398) 163.4 
74 | 37.9 68.2 |0.2398)/1 5981) 4.294 | 68.8 | 0.2329 | 0.01453; 165.2 

75 38.0 -| 68.5 0.2427/1.5918) 4.130 66.2 0.2421 | 0.01510) 167 
76 | 38.1 68.6 |0.2456/1.5856] 3.973 | 63.7 | 0.2517 | 0.01570) 168.8 
77 38.2 68.8 |0.2484/1.5793] 3.822 61.2 0.2616 | 0.01634) 170.6 
78 38.3 68.9 |0.2513)1.5731) 3.676 58.8 0.2720 | 0.01700) 172.4 
79 | 38.4 69.1 |0.2541/1.5670/ 3.537 | 56.6 | 0.2827 | 0.01767) 174.2 

80 | 38.5 69.3 |0.2570,1.5609} 3.404 | 54.5 | 0.2938 | 0 01835) 176 
81 38.6 69.5 |0.2598,1.5548] 3.277 52.5 0.3052 | 0.01905) 177.8 
82 | 38.7 69.7 |0.2626/1.5487/ 3.156 | 50.6 | 0.3168 | 0 01976, 179.6 
83 38.8 69 9 |0.2654|1.5426/ 3.040 | 48.71 | 0.3289 | 0.02053) 181.4 
84 38.9 70.0 |0.2682/1.5366} 2.929 46.92 | 0.3414 ; 0.02131) 183.2 

85 | 39.0 70.2 |0.2711|1.5307} 2.824 | 45.23 | 0.3541 | 0.02211; 185 
86 | 39.1 70.4 |0.2739|1.5247| 2.723 | 43.62 | 0.3672 | 0.02293) 186.8 
87 | 39.2 70.6 |0.2767|1.5187| 2.627 | 42.08 | 0.3807 ; 0.02376, 188.6 
88 | 39.3 70.7 |0.2795/1.5128| 2.534 | 40.59 | 0.3946 | 0.02463) 190.4 
89 39.4 70.9 |0.2823/1.5069| 2.444 | 39.15 | 0.4091 | 0.02554) 192.2 

90 39.5 71.0 |0.2851)1.5010) 2.358 37.77 | 0 4241 | 0.02648) 194 
91 39.6 71.3 |0.2879|1.4952| 2.275 | 36.45 | 0.4395 | 0.02743) 195.8 
92 | 39.7 71.5 |0.2906/1.4894) 2.197) 35.19 | 0.4552 | 0 02842) 197.6 
93 39.8 71.6 |0.2934)1 4836) 2.122 34.00 | 0.4713 | 0.02941) 199.4 
94 | 39.9 71.8 |0.2961/1.4779| 2.050 | 32.86 | 0.4878 | 0.03043) 201.2 

95 | 40.0 72.0 |0.2989/1.4723| 1.980 | 31.75 | 0 505 | 0.03149) 203 
96 | 40.1 72.1 |0.3016/1.4666] 1.913 | 30.67 | 0.523 | 0.03260; 204.8 
97 | 40.2 72.3 |0.3043/1.4609/ 1.849] 29.63 | 0.541 | 0.03375) 206.6 
98 | 40.3 72.5 \0.3070/1.4552| 1.787 | 28.64 | 0.560 | 0 03492; 208.4 
99 | 40.4 72.6 |0.3097/1.4496] 1.728 | 27.69] 0579 | 0.03611) 210.2 

100 | 40.5 72.8 |0.3125/1.4441| 1 671 | 26.78 | 0.598 | 0.03734, 212 
101 | 40.6 730 |0.3152/1.4386| 1.617 | 25.90] 0.618 | 0.03861) 213.8 
102 | 40.6 73.2 \0.3179/1.4330| 1 564 | 25.06 | 0.639 | 0.03990) 215.6 
103 40.7 73.3 |0.3205/1.4275| 1.514 | 24.25 | 0.661 | 0.04124 217.4 
104 | 408 73.5 |0.3232)1.4220] 1.465 | 23.47 | 0.683 0.04261) 219.2 

105 | 40.9 73.7 10.32591 4165} 1.419 | 22.73 | 0.705 | 0.04400) 221 
106 | 41.0 73.8 |0 3286/1.4111) 1.374 | 22.01 | 0.728 | 0.04543 222.8 
107 | 411 74.0 |0 3312/1 4057) 1331 | 21.31 | 0.751 | 0.04692 224.6 
108 | 41.2 74.2 |0.3339/1.4003/ 1.289 | 20.64 | 0.776 | 0.04845 226.4 
109 41.3 74.3 |0.3365/1.3949| 1.248 | 19.99 | 0.801 | 0.0500 228.2 

1.209 | 19.37 | 0.827 | 0.0516 | 230 


0..3392!1.3895 


iso | 41.4 | 74.5 
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Frentvor Heat of (ees 
Total pressure. ehece vaporiza- | lent of inter- 
the liquid. tion. nal work. 
oie ae om. 
we o ; be =I ia} ct SI 
3. Sele Os |e oO. oe it es @ = 50°35 
eis 2832 Feels. | Oe) Bo | oes eee 
ea Sog |ao of | ad bos) eal ios Ree) 525 
QRS iEep| 9S Sea) EP/OS [ee l/ Os l[ eh) bse | ase 
g98 2.8] 298 |Ses/ Se (us| 8 /e3/S2] a8 | see 
ATO |S 58) gas CaF] Se | ee] SS] ym] S% am | fom 
t Pp p Pp q qd r r p pe t 
111 {1111.1| 1.5106 |21.486] 111.3] 200.3] 531.6! 956.9) 490.2) 882.3 | 231.8 
112 |1148.7| 1.5617 |22.214] 112.3] 202.1} 530.9] 955.7] 489.4; 880.9 | 233.6 
113 |1187.4) 1.6144 |22.962} 113.3] 203.9) 530.3] 954.5) 488.7) 879.5 | 235.4 
114 |1227.1) 1.6684 |23.729] 114.3] 205.8) 529.6) 953.3) 487.9] 878.2 | 237.2 
115 1267.9) 1.7238 |24.518} 115.3] 207.6) 528.9] 952.1) 487.1] 876.8 | 239 
116 {1309.8} 1.7808 |25.328} 116.4} 209.4) 528.2} 950.8) 486.3} 875.4 | 240.8 
117 |1352.8) 1.8393 |26.160) 117.4) 211.2) 527.5] 949.5} 485.5} 873.9 | 242.6 
118 |1397.0} 1.8993 |27.015} 118.4] 213.0] 526.9] 948.4) 484.8] 872.6 | 244.4 
119 |1442.4) 1.9611 |27.893) 119.4] 214.9) 526.2] 947.2] 484.0] 871.3 | 246.2 
120 {1488.9} 2.0243 /28.792) 120.4) 216.7) 525.6] 946.0] 483.4! 870.0 | 248 
121 {1536.6} 2.0891 |29.715) 121.4) 218.5) 524.9] 944.8] 482.6] 868.6 | 249.8 
122 {1585.7} 2.1556 |30.664) 122.5) 220.4) 524.2) 943.5] 481.8] 867.1 | 251.6 
123 /1636.0) 2.2241 131.637] 123.5] 222.2] 523.5) 942.3) 481.0] 865.8 | 253.4 
124 /1687.5| 2.2943 |32.64 | 124.5] 224.1) 522.8) 941.0] 480.2] 864.3 | 255.2 
125 |1740.5} 2.3663 |33.66 | 125.5] 225.9) 522.1! 939.8] 479.4] 863.0 | 257 
126 |1794.7| 2.4401 |34.71 | 126.5) 227.7) 521.4] 938.6] 478.6] 861.6 | 258.8 
127 |1850.3) 2.5156 |35.78 | 127.5} 229.5) 520.7] 937.3] 477.8] 860.2 | 260.6 
128 /|1907.3) 2.5931 |36.°8 | 128.6} 231.4] 520.0) 936.1) 477.0) 858.8 | 262.4 
129 |1965.8) 2.6726 |38.01 | 129.6] 233.3) 519.3] 934.8] 476.3) 857.4 | 264.2 
130 |2025.6| 2.7540 |39.17 | 1380.6) 235.1) 518.6} 953.6] 475.5) &56.0 | 266 
131 |2086.9} 2.8373 |40.36 | 131.6] 286.9] 517.9} 932.3] 474.7] 854.6 | 267.8 
132 /2149.8} 2.9227 |41.57 | 132.6] 238.7) 517.3] 931.1] 474.0} 853.2 | 269.6 
133 |2214.0) 3.0101 |42.81 | 133.7) 240.6) 516.6] 929.8] 473.3} 851.8 | 271.4 
134 |2280.0} 3.0999 |44.09 | 134.7 ih 515.9] 928.5) 472.5] 850.4 | 273.2 
135 2347.5] 3.1916 |45.39 | 135.7] 244.2) 515.1] 927.2] 471.6] 848.9 | 275 
136 |2416.5) 3.2854 |46.73 | 136.7| 246.0] 514.4] 925.9) 470.8} 847.5 | 276.8 
137 |2487.3] 3.3816 |48.10 | 137.7| 247.9] 513.7) 924.6] 470.1] 846.1 | 278.6 
138 /2559.7) 3.4801 |49.50 | 138.8) 249.7) 513.0] 923.3] 469.3! 844.6 | 280.4 
139 |2633.8) 3.581 |50.93 | 139.8] 251.6} 512.3] 922.1] 468.5} 843.3 | 282.2 
140 2709.5) 3.684 52.39 | 140.8} 253.4] 511.5) 920.7] 467.6} 841.8 | 284 
141 |2787.1] 3.789 |53.89 | 141.8] 255.3] 510.7] 919.3] 466.8] 840.2 | 285.8 
142 /2866.4| 3.897 [55.43 | 142.8) 257.1) 510.1) 918.1) 466.1] 838.9 | 287.6 
143 /2947.7/ 4.008 |57.00 | 143.9) 259.0) 509.3) 916.7) 465.3] 837.4 | 289.4 
144 |3030.5} 4.121 [58.60 | 144.9) 260.8] 508.6] 915.4] 464.4; 835.9 | 291.2 
145 /3115.3] 4.236 |60.24 | 145.9] 262.7) 507.8] 914.1] 463.6] 834.5 | 293 
146 |3202.1] 4.354 |61.92 | 146.9] 264.5] 507.1) 912.8) 462.8] 833.1 | 294.8 
147 |3290.8) 4.474 |63.64 | 148.0) 266.4/ 506.4] 911.5) 462.0} 831.6 | 296.6 
148 [3381.3] 4.597 |65.39 | 149.0] 268.2} 505.6] 910.1) 461.2} 830.1 | 298.4 
149 |3474 0} 4.723 /67.18 | 150.0) 270.1) 504.9} 908.8] 460.4] 828.7 | 306.2 
150 (3568.7) 4.852 [69.01 | 151.0) 271.9| 504.1] 907.4) 459.5] 827.2 | 302 
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Heat equiva- a ns 
lent of external Specific vol Density. 
work. “ ‘ 
iy | by s g rs : A o + 
Sear imae ek | Sy fsa) gi Lee ly Bs |Z 3 
Smt ag a, Ss DN a oo oO ‘ 2 S ng 
SV.) of ao) ors] are ra eS Ae k a) o8o 
aes) ph | ba | ogi esi ess] eg? | asS| BS | 265 
gGe| S32 | us | fo) es) S83) Ss (Soe) Fs | sas 
See oma alas iae Or hota ee PE eres 
r 1 1 
t Apu Apu (7) a § & a s t 
111 41.4 74.6 |0.3418/1.3842] 1.172 18.77 0.853 | 0.0533 | 231.8 
112 41.5 74.8 |0.3445/1.3789) 1.136 18.20 0.880 | 0.0550 | 233.6 
113 41.6 75.0 |0.3471)1.3736) 1.101 17.64 0.908 | 0.0567 | 235.4 
114 41.7 75.1 |0.3498)1.3683} 1.068 17.10 0.936 | 0.0585 | 237.2 
115 41.8 75.3 |0.3524/1.3631) 1.036 16.59 0.965 | 0.0603 | 239 
116 41.9 75.4 |0.3550/1.3579) 1.005 16.09 0.995 | 0.0622 | 240.8 
117 42.0 75.6 |0.3576|1.3527| 0.9746 | 15.61 1.026 | 0.0641 | 242.6 
118 42.1 75.8 |0.3602)1.3475} 0.9460 | 15.16 1.057 | 0.0659 | 244.4 
119 42.2 75.9 |0.3628)1.3423} 0.9183 | 14.72 1.089 | 0.0679 | 246.2 
120 42.2 76.0 |0.3654]1.3372] 0.8914 | 14.28 1.122 | 0.0700 | 248 
121 42.3 76.2 |0.3680}1.3321| 0.8653 | 13.86 1.156 | 0.0721 | 249.8 
122 42.4 76.4 |0.3705|1.3269| 0.8401 | 13.46 1.190 | 0.0743 | 251.6 
123 42.5 76.5 |0.3731/1.3218} 0.8158 | 13.07 1.226 | 0.0765 | 253.4 
124 42.6 76.7 |0.3756/1.3167| 0.7924 | 12.69 1.262 | 0.0788 | 255.2 
125 42.7 76.8 |0.3782}1.3117} 0.7698 | 12.33 1.299 | 0.0811 | 257 
126 42.8 77.0 |0.3807/1.3067| 0.7479 | 11.98 1.337 | 0.0835 | 258.8 
127 42.9 77.1 |0.3833/1.3017| 0.7267 | 11.64 1.376 | 0.0859 | 260.6 
128 43.0 77.3 |0.3858/1.2967) 0.7068 | 11.32 1.416 | 0.0883 | 262.4 
129 43.0 77.4 |0.38884)1.2917] 0.6867 | 11.00 1.456 | 0.0909 | 264.2 
130 43.1 77.6 |0.3909}1.2868} 0.6677 | 10.70 1.498 | 0.0985 | 266 
131 43.2 77.7 |0.3934)1.2818] 0.6498 | 10.40 1.540 | 0.0961 | 267.8 
132 43.3 77.9 |0.3959)1.2769} 0.6315 | 10.12 1.583 | 0.0988 | 269.6 
133 43.3 78.0 |0.3985)1.2720) 0.6142 9.839 1.628 | 0.1016 | 271.4 
134 43.4 78.1 |0.4010)1.2672| 0.5974 9.569 1.674 | 0.1045 | 273.2 
135 43.5 78.3 |0.4035/1.2623] 0.5812 9.309 1.721 | 0.1074 | 275 
136 43.6 78.4 |0.4060)1.2574) 0.5656 9.060 1.768 | 0.1104 | 276.8 
137 43.6 78.5 |0.4085/1.2526) 0.5506 8.820 1.816 | 0.1134 | 278:6 
138 43.7 78.7 |0.4110|1.2479) 0.5361 8.587 1.865 | 0.1165 | 280.4 
139 43.8 78.8 |0.4135]1.24381) 0.5219 8.360 1.916 | 0.1196 | 282.2 
140 43.9 78.9 |0.4160)1.2383} 0.5081 8.140 1.968 | 0.1229 | 284 
141 43.9 79.1 |0.4185}1.2335) 0.4948 7.926 2.021 | 0.1262 | 285.8 
142 44.0 79.2 |0.4209)1.2288) 0.4819 7.719 2.075 | 0.1296 | 287.6 
143 44.0 79.3 |0.4234/1.2241) 0.4694 7.519 2.130 | 0.1330 | 289.4 
144 44.2 79.5 |0.4259)1.2194| 0.4574 7.326 2.186 | 0.1365 | 291.2 
145 44.2 79.6 |0.4283/1.2147| 0.4457 7.139 2.244 | 0.1401 | 293 
146 44.3 79.7 |0.4307/1.2100| 0.4343 6.957 2.303 | 0.1437 | 294.8 
147 44.4 79.9 |0.4332)1.2054| 0.4232 6.780 2.363 | 0.1475 | 296.6 
148 44.4 80.0 |0.4356/1.2008) 0.4125 6.609 2.424 | 0.1518 | 298.4 
149 44.5 80.1 |0.4880)1.1962} 0.4022 6.443 2.486 | 0.1552 | 300.2 
150 44.6 80.2 |0.4405|1.1916} 0.3921 6.282 2.550 | 0.1592 | 302 
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Heat of Heat equiva- 
Heat of 4 1 
Total pressure. ages vaporiza- | lent of inter- 
M the liquid. tion. nal work. 
on Ones 
H o 4 hy ray a Shei 
2.318 21 e8818 122) 2 185) 8") at) Boel eee 
Big |e 4 g5o ala. a, oe B m"q 
Oo | Ow aog\|ao Bs is) 23 so 8s od Ro & 
Sos lst) bad (OR | chl| oe |p| De |eh] Da | Bee 
Bees a) w?S jasc mo i= fa mo 2 | Roo ale Qe & 
G28 as 5/288 (Boel ae (48 las |Gs)ae| G2 | bs 
B80 ISS 5) Bae joan) GH] ea) Oe] Ge | OS om 1s 
t P Pp Pp q q r r p p t 
151 |3665.3| 4.984 | 70.88) 152.1| 273.8] 503.4] 906.1] 458.7| 825.7 | 303.8 
152 |3764.1) 5.118 | 72.79) 153.1) 275.6] 502.6) 904.7} 457.9) 824.2 | 305.6 
153 |3864.9| 5.255 | 74.74] 154.1) 277.4) 501.9! 903.3] 457.1) 822.7 | 307.4 
154 /3968 5.395 | 76.73} 155.1) 279.2] 501.1) 901.9} 456.3] 821.2 | 309.2 
155 =/4073 5.538 | 78.76) 156.2} 281.1} 500.3) 900.5) 455.4) 819.6 | 311 
156 (4181 5.684 | 80.84] 157.2) 283.0) 499.6) 899.2) 454.6] 818.2 | 312.8 
157 |4290 5.833 | 82.96] 158.2) 284.8] 498.8] 897.8) 453.8} 816.7 | 314.6 
158 /|4402 5.985 | 85.12) 159.3] 286.7] 498.1) 896.5} 453.0) 815.3 | 316.4 
159 |4517 6.141 | 87.33] 160.3) 288.5) 497.3) 895.1) 452.1) 813.7 | 318.2 
160 |4633 6.300 | 89.59} 161.3} 290.4) 496.5) 893.7) 451.2} 812.2 | 320 
161 (4752 6.462 | 91.89] 162.3) 292.2) 495.7] 892.3] 450.4] 810.7 | 321.8 
162 |4874 6.628 | 94.25] 163.4) 294.1] 494.9) 890.9) 449.5} 809.2 | 323.6 
163 |4998 6.796 | 96.65} 164.4) 295.9) 494.2) 889.5) 448.7} 807.7 | 325.4 
164 (5124 6.967 | 99.09] 165.4] 297.7] 493.4] 888.1] 447.9) 806.2 | 327.2 
165 {5253 7.142 |101.58| 166.5) 299.6] 492.6) 886.7| 447.0} 804.7 | 329 
166 [5384 7.320 |104.11] 167.5] 301.5] 491.9) 885.4! 446.3] 803.3 | 330.8 
167 (5518 7.502 |106.71) 168.5} 303.3] 491.1] 883.9] 445.4) 801.7 | 332.6 
168 |5655 7.688 |109.35} 169.5] 305.1) 490.3) 882.5} 444.6} 800.1 | 334.4 
169 |5794 7.877 |112.04| 170.6} 307.0) 489.5) 881.0} 443.7} 798.5 | 336.2 
170 (5937 8.071 |114.79] 171.6] 308.9} 488.7) 879.6) 442.8] 797.0 | 338 
171 |6081 8.268 |117.59) 172.6) 310.7) 487.9} 878.3 441.9] 795.6 | 339.8 
172 |6229 8.469 |120.45) 173.7} 312.6] 487.1] 876.9) 441.1) 794.1 | 341.6 
173 |6379 8.673 |123.36] 174.7] 314.5) 486.3] 875.4) 440.2} 792.5 | 343.4 
174 |6533 8.882 |126.33] 175.7) 316.3] 485.5) 873.9} 439.4] 790.9 | 345.2 
175 |6689 9.094 |129.35] 176.8] 318.2) 484.7) 872.4) 438.5] 789.3 | 347 
176 |6848 9.310 |132.43] 177.8] 320.0) 483.9] 871.0) 487.7| 757.8 | 348.8 
177 |7010 9.531 |135.56] 178.8) 321.8] 483.1] 869.5] 436.8) 786.2 | 350.6 
178 |7175 9.755 |188.75| 179.9] 323.7) 482.3] 868.1] 436.0} 784.7 | 352.4 
179 |7343 9.983 |142.00} 180.9} 325.6) 481.4) 866.6) 435.0) 783.1 | 354.2 
180 (7514 10.216 |145.30} 181.9) 327.5} 480.6) 865.1) 434.2} 781.5 | 356 
181 {7688 | 10.453 |148.67] 183.0) 329.3] 479.8] 863 6] 433.3) 779.9 | 357.8 
182 |7866 10.695 |152.11} 184.0) 331.2} 479.0) 862.2) 432.5] 778.4 | 359.6 
183 (8046 | 10.940 |155.60) 185.0) 333.0} 478.2} 860 7| 431.6} 776.9 | 361.4 
184 |8230 11.189 |159.15} 186.1) 384.9} 477.4) 859 2) 430.8) 775.3 | 363.2 
185 |8417 11.444 |162.77| 187.1] 336.8] 476.6) 857.7) 429.9] 773.7 | 365 
186 |§608 | 11.703 |166.46) 188.1) 338.6) 475.7) 856.3) 429.0} 772.2 | 366.8 
187 |8802 | 11.967 |170.21| 189.2) 340.5) 474.8] 854.7) 428.0} 770.5 | 368.6 
188 |8999 12.235 |174.02} 190.2) 342.4] 474.0) 853.2) 427.2) 768.9 | 370.4 
189 |9200 | 12.508 |177.90| 191.2) 344.2) 473.2) 851.7) 426.3) 767.4 | 372.2 
190 |9404 12.786 |181.85}) 192.4) 346.1) 472.3] 850.2) 425.4| 765.8 | 374 
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lent of external me Density. 
work. 6 eee 
: a d a 
ey be ae ° : A oe as 
Bo Fa |} we |) oj cel) 8) le ee ss |2 3 
Sn! ns a, > >N red 8 ALS Sag 
S92) of “oS Ag | ae = Gainey Qin es aa 8290 
a28| ‘ao Ppa Oo-nm | OF | o® . om SENS) mee Bok 
gus) So | (2 | 53) 82/5c2] By | S8e| 3S | gis 
OgO| @e eirere |) lets) tel So Fees Pa |gok | So | Som 
cal 0 ~Q R A 0 12) Ss AY H 
t Apu Apu 6 ae s 8 v 4 t 
oe 8 8 
151 44.6 80.4 |0.4429)1.1870| 0.3824 6.126 | 2.615 | 0.1632 | 303.8 
152 44.7 80.5 |0.4453/1.1824) 0.3729 5.97. 2.682 | 0.1674 | 305.6 
153 44.8 80.6 |0.4477)1.1778) 0.3637 5.826 | 2.750 | 0.1716 | 307.4 
154 44.8 80.7 |0.4501!1.1733) 0.3548 5.683 2.818 | 0.1759 | 309.2 
155 44.9 80.9 |0.4525'1.1688) 0.3463 5.546 | 2.888 | 0.1803 | 311 
156 45.0 81.0 |0.4549)1.1644| 0.3380 5.413 2.959 | 0.1847 | 312.8 
157 45.0 81.1 |0.4573/1.1599| 0.3298 5.282 2.032 | 0.1893 | 314.6 
158 45.1 81.2 |0.4596)1.1554) 0.3218 5.154 3.108 | 0.1940 | 316.4 
159 45.2 81.4 |0.4620/1.1509} 0.3140 5.029 3.185 | 0.1988 | 318.2 
160 45.3 81.5 |0.4644)1.1465} 0.3063 4.906 3.265 | 0.2088 | 320 
161 45.3 81.6 |0.4668)1.1421| 0.2989 4.789 3.345 | 0.2088 | 321.8 
162 45.4 81.7 |0.4692]1.1377| 0.2920 4.677 3.425 | 0.2138 | 323.6 
163 45.5 81.8 |0.4715)1.1333) 0.2855 4.571 3.503 | 0.2188 | 325.4 
164 45.5 81.9 |0.4739]1.1289) 0.2792 4.469 3.582 | 0.2238 | 327.2 
165 45.6 82.0 |0.4763/1.1245) 0.2729 | 4.368 3.664 | 0.2289 | 329 
166 45.6 82.1 |0.4786)1.1202) 0.2666 4.268 3.751 | 0.2343 | 330.8 
167 45.7 82.2 |0.4810)1.1159) 0.2603 4.168 | 3.842 | 0.2399 | 332.6 
168 45.7 82.4 |0.4833/1.1115] 0.2540 4.070 3.937 | 0.2457 | 334.4 
169 45.8 82.5 |0.4857/1.1072] 0.2480 | 3.975 | 4.032 | 0.2516 | 336.2 
170 45.9 82.6 |0.4880}1.1029) 0.2423 3.883 4.127 | 0.2575 | 338 
171 46.0 82.7 |0.4903/1.0987| 0.2368 | 3.794 4.223 | 0.2636 | 339.8 
172 46.0 82.8 |0.4926)1.0944| 0.2314 | 3.799 | 4.322 | 0.2696 | 341.6 
173 46.1 82.9 |0.4949)1.0901) 0.2262 3.626 4.421 | 0.2758 | 343.4 
174 46.1 83.0. |0.4972/1.0859] 0.2212 | 3.545 | 4.521 | 0.2821 | 345.2 
175 46.2 83.1 |0.4995]1.0817) 0.2164 | 3.467 | 4.621 | 0.2884 | 347 
176 46.2 83.2 |0.5018/1.0775| 0.2117 3.391 4.724 | 0.2949 | 348.8 
177 46.3 83.3 |0.5041)1.0733| 0.2072 3.318 | 4.826 | 0.3014 | 350.6 
178 46.3 83.4 |0.5064'1.0691] 0.2027 | 3.247 | 4.933 | 0.3080 | 352.4 
179 46.4 83.5 |0.5087/1.0649] 0.1983 3.177 | 5.04 0.3148 | 354.2 
180 46.4 83.6 |0.5110/1.0608) 0.1941 3.109 5.15 0.3217 | 356 
181 46.5 83.7 |0.5133)1.0567} 0.1899 | 3.041 5.27 | 0.3288 | 357.8 
182 46.5 83.8 |0.5156)1.0525} 0.1857 | 2.974 5.38 | 0.3362 | 359.6 
183 46.6 83.8 |0.5178)1.0484| 0.1817 2.911 5.50 0.3435 | 361.4 
184 46.6 83.9 |0.5201/1.0443| 0.1778 | 2.849 | 5.62 | 0.3510 | 363.2 
185 46.7 84.0 |0.5224!1.0403| 0.1740 | 2.787 5.75 0.3588 | 365 
186 46.7 84.1 |0.5246)1.0362) 0.1702 2.727 5.88 0.3667 | 366.8 
187 46.8 84.2 |0.5269/1.0321| 0.1666 2.669 6.00 0.3746 | 368.6 
188 46.8 84.3 |0.5291)1.0280} 0.1632 2.614 6.13 0.3826 | 370.4 
189 46.9 84.3 |0.5314/1.0240} 0.1598 2.560 6.26 0.3906 | 372.2 
190 46.9 84.4 |0.5336/1.0200! 0.1565 2.507 6.39 | 0.3989 | 374 
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nee Heatat Heat of Hess equines 
otal pressure. ee vaporiza- ent of inter- 
the liquid. tion. nal work. 

o . o 

& o I be we we i= »~ 

Ss oe 2o | @|. | te On, !| ty Oo. ke 3 3 

Sef ls,-| e231 [88/8 |Se/8 || eg) 2°) 2 8 

SeHi2s | sok lee | 32] -c | 88 |G] Bs “3S | BSS 

QafSjEes) hes (Sacl-eh|/pDalsel|pe Eh/ be | Bee 

BeS Bu 5/ S88 |252) 42/48) 3s )e3|Se) a3 | Bs 

O3O las s| aoe 5 PS tes BB 4 fe} : 

gee Sod) igae [oak On |G! 84 ae 6* ae aoe 
t p p Pp q q r r Pp p t 
191 9612} 13.068 |1&5.87) 193.3] 347.9] 471.5] 848.7| 424.5] 764.2 | 375.8 
192 9823) 13.355 |189.96] 194.4] 349.8] 470.6] 847.1] 423.6] 762.5 | 377.6 
193 10038) 13.647 |194.11) 195.4) 351.7) 469.8) 845.6] 422.8] 761.0 | 379.4 
194 10256) 13.944 /198.33] 196.4) 353.5) 468.9) 844.1) 421.9) 759.4] 381.2 
195 10479} 14.247 |202.64| 197.5] 355.4) 468.1] 842.5] 421.0] 757.7 | 383 
196 10705| 14.554 |207.01) 198.5) 357.3) 467.2) 841.0) 420.1] 756.1 | 384.8 
197 10934| 14.866 |211.45) 199.5) 359.2) 466.4] 839.5) 419.2) 754.6 | 386.6 
198 11168} 15.184 |215.96) 200.6) 361.1) 465.6] 838.0) 418.4! 753.0 | 388.4 
199 11406) 15.507 |220.56) 201.6) 362.9) 464.7| 836.4| 417.4! 751.3 | 390.2 
200 11647) 15.835 |225.23| 202.7) 364.8) 463.8] 834.8] 416.5| 749.7 | 392 
201 11893; 16.169 |229.98| 203.7) 366.7) 462.9) 833.3) 415.6] 748.1 | 393.8 
202 12142) 16.508 |234.80) 204.7) 368.5) 462.1] 831.8) 414.8) 746.6 | 395.6 
203 12395] 16.852 |239.71| 205.8) 370.4| 461.2] 830.2] 413.8] 744.9 [397.4 
204 12653) 17.202 |244.69| 206.8) 372.3) 460.3) 828.6) 412.9] 743.3 | 399.2 
205 12915] 17.558 |249.75) 207.9) 374.1] 459.4] 827.0! 412.0] 741.6 | 401 
206 | 13181) 17.921 |254.89) 208.9} 376.0] 458.6) 825.4! 411.1) 740.0 | 402.8 
207 13452} 18.289 |260.13) 210.0! 377.9| 457.7] 823.8! 410.2) 738.3 | 404.6 
208 13727; 18.663 |265.45) 211.0) 379.8} 456.8) 822.2) 409.3) 736.7 | 406.4 
209 14006) 19.042 |270.85| 212.0) 381.6) 455.9] 820.6) 408.4! 735.1 | 408.2 
210 14290) 19.428 276.34) 213.1) 383.5] 455.0] 819.1) 407.5) 733.6 | 410 
211 14578) 19.820 |281.91) 214.1] 385.4] 454.1] 817.4] 406.6 731.9 | 411.8 
212 14871] 20.218 |287.57| 215.2) 387.3] 453.2) 815.8) 405.7| 730.2 | 413.6 
213 15168} 20.622 |293.31| 216 2) 389.2| 452.4) 814.3) 404.9| 728.7 | 415.4 
214 15470} 21.033 |299.16) 217.3) 391.1) 451.5} 812.7| 404.0) 727.1] 417.2 
215 | 15778) 21.452 /305.10| 218.3) 392.9) 450.6) 811.0] 403.1] 725.4 | 419 
216 16090) 21.876 |311.14) 219.3] 394.8) 449.6] 809.3] 402.1] 723.7 | 420.8 
217 16406) 22.306 |317.26| 220.4) 396.7) 448.7) 807.7) 401.2| 722.1 | 422.6 
218 16728} 22.743 |323.48) 221.4) 398.5] 447.8] 806.1] 400.3) 720.5 | 424.4 
219 17055) 23.188 |329.81| 222.5) 400.4) 446.9) 804.5] 399.4] 718.9 | 426.2 
220 17387} 23.639 |336.24| 223.5 402.3) 446.0) 802.9) 398.5) 717.3 | 428 

| | 
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SATURATED STEAM (Concluded) 
































Heat equiva- eye 
lent of external Specific vol- Density. 
work. 3 wee 
See: 3 a os 
qe o be ° fy : : RK » 
3 9% Dies bl + 5 oO uo) be 43 31°39 
Se Giada be | a ee ly | es) a 
ov™| of sd Ad | ae a ane) Pes H 2 Bo 
Qn "E Oo PSs Ov oo 22. om and eu Be 
B36) ae | &3 | aS|/ 22/882 | 32 | S22) 22 | 8s 
D = 4 aS) S 2 CO) 

gee) S4 a? | 63 | G> 5 Fx om | igs alia thay 

t Apu Apu 0 ip 8 s de z t 

ae 8 8 

191 47.0 84.5 |0.5358]1.0160| 0.15383 2.456 6.52 | 0.4072 | 375.8 
192 47.0 84.6 |0.5381]1.0120) 0.1501 2.405 6.66 | 0.4158 | 377.6 
193 47.0 84.6 |0.5403/1.0080) 0.1470 2.355 6.80 | 0.4246 | 379.4 
194 47.0 84.7 |0.5426}1.0040|) 0.1440 2.306 6.94 | 0.4836 | 381.2 

195 47.1 84.8 |0.5448]1.0000} 0.1411 2,259 7.09 | 0.4426 | 383 
196 47.1 84.9 |0.5470/0.9961) 0.1382 2.214 7.23 | 0.4516 | 384.8 
197 | 47.2 84.9 |0.5492|0.9922) 0.1354 | 2.169 7.38 | 0.4610 | 386.6 
198 47.2 85.0 |0.5514/0.9882] 0.1327 2.126 7.53 | 0.4704 | 388.4 
199 47.3 85.1 |0.5536/0.9843] 0.1300 2.083 7.69 | 0.4801 | 390.2 

200 | 47.3 85.1 |0.5558}0.9804| 0.1274 | 2.041 7.84 | 0.4900 | 392 
201 47.3 85.2 |0.5580}0.9765) 0.1249 2.001 8.00 | 0.4998 | 393.8 
202 47.3 85.2 |0.5602/0.9727| 0.1225 1.962 8.16 | 0.510 395.6 
203 47.4 85.3 |0.5624/0.9688) 0.1201 | 1.923 8.33 | 0.520 | 397.4 
204 47.4 85.3 |0.5646)0.9650) 0.1177 1.885 8.50 | 0.531 399.2 

205 47.4 85.4 |0.5668/0.9611) 0.1153 | 1.847 8.67 | 0.541 | 401 
206 | 47.5 85.4 |0.5690|0.9572| 0.1130 | 1.810 8.85 | 0.552 | 402.8 
207 47.5 85.5 |0.5712/0.9534| 0.1108 1.774 9.03 | 0.564 404.6 
208 | 47.5 85.5 |0.5733/0.9496] 0.1086 | 1.739 9.21 | 0.575 | 406.4 
209 | 47.5 85.5 |0.5755|0.9458) 0.1065 | 1.705 9.39 | 0.587 | 408.2 

210 47.5 85.5 |0.5777/0.9420) 0.1044 1.673 9.58 | 0.598 410 
211 | 47.5 85.5 |0.5799/0.9382) 0.1024 | 1.640 9.77 | 0.610 | 411.8 
212 47.5 85.6 |0.5820|0.9344) 0.1004 | 1.608 9.96 | 0.622 | 413.6 
213 47.5 85.6 |0.5842/0.9307) 0.0984 1.577 10.16 | 0.634 415.4 
214 | 47.5 85.6 |0.5863/0.9269) 0.0965 | 1.546 | 10.386 | 0.647 | 417.2 

215 47.5 85.6 |0.5885/0.9232| 0.0947 | 1.516 | 10.56 | 0.660 | 419 
216 47.5 85.6 |0.5906/0.9195| 0.0928 1.486 10.78 | 0.673 420.8 
217 47.5 85.6 |0.5927/0.9157| 0.0910 | 1.458 | 10.99 | 0.686 | 422.6 
‘218 | 47.5 85.6 |0.5948/0.9120| 0.0893 | 1.480 | 11.20 | 0.699 | 424.4 
219 47.5 85.6 |0.5969/0.9084! 0.0876 1.403 11.41 | 0.713 426.2 

220 | 47.5 85.6 |0.5991/0.9047| 0.0860 | 1.376 | 11.62 | 0.727 | 428 
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Temp. 
Sh 


—42 


THERMODYNAMIC 


Ammonia, NH; 


Heat content 


Heat content 












































Abs. press. sat. aby = 40°F abv. —40°C 
vap. BTUMb. |yc,| — ecal/e | Htof | pan 
vaporiz.| ~SP- 

BLU/ etal /ehaee 

Ib./in.2 | kg/em?| Liq. Vap. Liq. Vap. 
5.55 | 0.390 |—21.2 |589.6 |610.8 |—11.8 [327.6 |339.3 |—51.11 
5.93 .417 |—19.1 |590.4 |609.5 |—10.6 [328.0 |838.6 |—50.00 
6.33 .445 |—17.0 |591.2 |608.2 |— 9.44 |328.4 |337.9 |—48.89 
6.75 -475 |—14.8 |592.1 |606.9 |— 8.22 |328.9 |337.2 |—47.78 
7.20 506 |—12.7 |592.9 |605.6 |— 7.06 |329.4 |336.4 |—46.67 
7.67 | 0.539 |—10.6 {593.7 |604.3 |— 5.89 |329.8 |335.7 |—45.56 
8.16 .574 |— 8.5 |594.4 1602.9 |— 4.7 |330.2 |334.9 |—44.44 
8.68 -610 |— 6.4 |595.2 |}601.6 |— 3.6 |330.7 |334.2 |—43.33 
9.23 -649 |— 4.3 |596.0 |}600.3 |— 2.4 331.1 |333.5 |—42.22 
9.81 -690 |— 2.1 |596.8 |598.9 |— 1.2 |331.6 |332.7 |—41.11 
10.41 | 0.7319 0.0 |597.6 |597.6 0.0 |332.0 |332.0 |—40.00 
11.04 -7762|-++ 2.1 1598.3 |596.2 |+ 1.2 |332.4 |331.2 |—38.89 
1a 7L 8233 4.3 |599.1 |594.8 2.4 |332.8 |830.4 |—87.78 
12.41 .8725 6.4 |599.9 |593.5 3.6 [333.3 |329.7 |—36.67 
13.14 - 9238 8.5 |600.6 |592.1 4.7 |333.7 |328.9 |—35.56 
13.90 | 0.9773} 10.7 |601.4 |590.7 5.94 |334.1 |3828.2 |—34.44 
14.71 | 1.034 12.8 |602.1 |589.3 7.11 |334.5 1327.4 |—33.33 
15.55 | 1.093 14.9 |602.8 |587.9 8.28 |334.9 |326.6 |—32.22 
16.42 | 1.154 17.1 |603.6 |586.5 9.50 |335.3 |325.8 |—31.11 
17.34 | 1.219 19.2 |604.3 |585.1 10.7 |335.7 |325.1 |—30.00 
18.30 | 1.287 | 21.4 |605.0 |583.6 11.9 |336.1 |324.2 |—28.89 
19.30 | 1.357 23.5 |605.7 |582.2 13.1 {336.5 |323.4 |—27.78 
20.34 | 1.430 25.6 |606.4 [580.8 14.2 |336.9 |322.7 |—26.67 
21.43 | 1.507 27.8 |607.1 [579.3 15.4 (337.3 |321.8 |—25.56 
22.56 | 1.586 30.0 |607.8 |577.8 16.7 |887.7 |321.0 |—24.44 
23.74 | 1.669 | 32.1 |608.5 |576.4 17.8 |338.1 |320.2 |—23.33 
24.97 | 1.756 34.3 |609.2 |574.9 19.1 |338.4 |319.4 |—22.22 
26.26 | 1.846 36.4 |609.8 [573.4 20.2 |338.8 |318.6 |—21.11 
27.59 | 1.940 38.6 |610.5 |571.9 21.4 |339.2 |317.7 |—20.00 
28.98 | 2.037 40.7 |611.1 |570.4 22.6 |339.5 |316.9 |—18.89 
30.42 | 2.139 42.9 |611.8 |568.9 23.8 |339.9 |316.1 |—17.78 
31.92 | 2.244 45.1 |612.4 |567.3 25.1 |340.2 |315.2 |—16.67 
33.47 | 2.353 47.2 |613.0 |565.8 26.2 |340.6 |314.3 |—15.56 
35.09 | 2.467 49.4 |613.6 |564.2 27.4 |340.9 |313.4 |—14.44 
36.77 | 2.585 51.6 |614.3 |562.7 28.7 {341.3 |312.6 |—13.33 
38.51 | 2.708 | 53.8 |614.9 |561.1 29.9 |341.6 |311.7 |—12.22 
40.31 | 2.834 56.0 |615.5 |559.5 31.1 {341.9 |310.8 |—11.11 
42.18 | 2.966 58.2 |616.1 [557.9 32.3 |342.3 |309.9 |—10.00 
44.12 | 3.102 60.3 |616.6 |556.3 33.5 |3842.6 |309.1 |— 8.89 
46.13 | 3.243 62.5 |617.2 [554.7 34.7 |342.9 |308.2 |— 7.78 
48.21 | 3.390 64.7 1617.8 |553.1 35.9 |343.2 (307.3 |— 6.67 
50.36 | 3.541 66.9 }618.3 |551.4 37.2 |343.5 |306.3 |— 5.56 
52.59 | 3.697 69.1 |618.9 |549.8 38.4 343.8 |305.4 |— 4.44 
54.90 | 3.860 is 3 |619.4 |548.1 39.6 344.1 1304.5 |— 3.33 

3.5 





28 57.28 | 4.027 5 |619.9 |546.4 | 40.8 |344.4 |303.6 |— 2.22 


PROPERTIES 


Ammonia, NH; 





Spec. vol. sat. vap. 


Density sat. vap. 


























Entropy from 





Dens. | —40°F BTU/lb./°F 
Temp liq. 

BP Ib./ft.3 

ft.3/lb. | m3/kg lb./ft.3 | kg/m3 Liq. Vap. 
fl 

—60 | 44.73 2.792 0.02235 0.3580) 43.91 | —0.0517 | 1.4769 
—58 | 42.05 2.625 .02378 . 3809 — .0464 | 1.4713 
—56 | 39.56 2.470 .02528 4049 — .0412 | 1.4658 
—54 | 37.24 2.325 -02685 4301 — .0360 | 1.4604 
—52 | 35.09 2.191 .02850 4565 — .0307 | 1.4551 
—50 | 33.08 2.065 0.03023 0.4842) 43.49 | —0.0256 | 1.4497 
—48 | 31.20 1.948 -03205 5134 — .0204 | 1.4445 
—46 | 29.45 1.839 03395 5438 — .0153 | 1.4393 
—44 | 27.82 1.737 03595 5758 — .0102 | 1.4342 
—42 | 26.29 1.641 .03804 6093 — .0051 | 1.4292 
—40 | 24.86 1.552 0.04022 0.6442) 43.08 0.0000 | 1.4242 
—38 | 23.53 1.469 -04251 . 6809 -0051 | 1.4193 
—36 | 22.27 1.390 - 04489 .7190 .0101 | 1.4144 
—34 | 21.10 1.317 .04739 1591 .0151 | 1.4096 
—32 | 20.00 1.249 04999 .8007 .0201 | 1.4048 
—30 | 18.97 1.184 0.05271 0.8443) 42.65 0.0250 | 1.4001 
—28 | 18.00 1.124 -05555 .8898 -0300.| 1.3955 
—26 | 17.09 1.067 .05850 . 9371 .0350 | 1.3909 
—24 | 16.24 1.014 -06158 . 9864 .03899 | 1.3863 
—22 | 15.43 0.9633 .06479 1.038 -0448 | 1.3818 
- 20 | 14.68 0.9164 0.06813 1.091 | 42.22 0.0497 | 1.3774 
—18 | 13.97 8721 07161 1.147 .0545 | 1.3729 
—16 | 13.29 .8297 .07522 1.205 .0594 | 1.3686 
—14 | 12.66 7903 07898 1.265 -0642 | 1.3643 
—12 | 12.06 . 7529 . 08289 1.328 0690 | 1.3600 
—10 | 11.50 0.7179 0.08695 1.393 | 41.78 0.0738 | 1.3558 
— 8 | 10.97 . 6848 .09117 1.460 .0786 | 1.3516 
— 6 | 10.47 6536 .09555 1.531 -0833 | 1.3474 
—4 9.991 6237 . 1001 1.603 -0880 | 1.3433 
—2 9.541 5956 . 1048 1.679 0928 | 1.3393 
0 9.116 | 0.5691 0.1097 1.757 | 41.34 0.0975 | 1.3352 
2 8.714 .5440 1148 1.839 .1022 | 1.3312 
4 8.333 .5202 .1200 1.922 1069 | 1.3273 
6 7.971 -4976 1254 2.009 1115 | 1.3234 
8 7.629 4763 1311 2.100 1162 | 1.3195 
10 7.304 | 0.4560 0.1369 2.193 | 40.89 0.1208 | 1.3157 
12 6.996 -4367 1429 2.289 1254 | 1.3118 
14 6.703 4185 1492 2.390 1300 | 1.3081 
16 6.425 A0LL 1556 2.492 1346 | 1.3043 
18 6.161 3846 1623 2.600 1392 | 1.3006 
20 5.910 | 0.3690 0.1692 2.710 | 40.43 0.1487 | 1.2969 
22 5.671 .3540 1763 2.824 . 1483 | 1.2933 
24 5.443 3398 1837 2.943 1528 | 1.2897 
26 5.227 3263 1913 3.064 1573 | 1.2861 
28 5.021 3135 1992 3.191 1618 | 1.2825 
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THERMODYNAMIC 
Ammonia, NH; (Continued) 





























Heat content Heat content 

Abs. press. sat. Ae 7 Ht. of abv. —40°C Ht. of 
Temp YED: BTU/lb vaporiz. g-cal./g vaporiz.| Temp. 

°F BTU/ g-cal./g 

; Ib. : ‘ 
Ib./in.2 | kg/em2) Liq Vap. i Liq. Vap. 

30 59.74 | 4.200 75.7 |620.5 |544.8 42.1 |344.7 |302-7° |— 1.11 
32 62.29 | 4.379 | 77.9 |621.0 |543.1 43.3 |345.0 |301.7 0.00 
34 64.91 | 4.564 80.1 621.5 |541.4 44.5 |345.3 |300.8 |+ 1.11 
36 67.63 | 4.755 82.3 |622.0 |539.7 45.7 |845.6 |299.8 2.22 
38 70.43 | 4.952 | 84.6 [622.5 |537.9 47.0 |345.8 |298.8 3.33 
40 73.32 | 5.155 | 86.8 |623.0 |536.2 48.2 |346.1 |297.9 4.44 
42 76.31 | 5.365 89.0 623.4 1534.4 49.4 |346.3 |296.9 5.56 
44 79.38 | 5.581 91.2 |623.9% |532.7 50.7 |346.6 |295.9 6.67 
46 82.55 | 5.804 93.5 |624.4 |530.9 51.9 |346.9 |294.9 7.78 
48 85.82 | 6.034 | 95.7 |624.8 |529.1 53.2 |347.1 |293.9 8.89 
50 89.19 | 6.271 | 97.9 1625.2 1527.3 54.4 1347.3 |292.9 10.00 
52 92.66 | 6.515} 100.2 (625.7 |525.5 55.67 |347.6 {291.9 MeL 
54 96.23 | 6.766 | 102.4 |626.1 |523.7 56.89 |347.8 |290.9 12.22 
56 99.91 | 7.024 | 104.7 |626.5 |521.8 58.17 |348.1 {289.9 13.33 
58 103.7 | 7.291 | 106.9 |626.9 )520.0 59.39 |348.3 |288.9 14.44 
60 | 107.6 | 7.565 | 109.2 627.3 |518.1 60.67 |348.5 |287.8 15.56 
62 111.6 7.846 | 111.5 |627.7 |516.2 61.94 |348.7 |286.8 16.67 
64 115.7 8.1385 | 113.7 |628.0 |514.3 63.17 |348.9 |285.7 17.78 
66 120.0 | 8.437 | 116.0 |628.4 |512.4 64.44 |349.1 |284.7 18.89 
68 124.3 | 8.739 | 118.3 |628.8 |510.5 65.72 |349.3 |283.6 20.00 
70 | 128.8 | 9.056 | 120.5 |629.1 |508.6 66.94 |349.5 [282.6 2114 
72 133.4 9.379 | 122.8 |629.4 |506.6 68.22 |349.7 |281.4 22,22 
74 138.1 | 9.709 | 125.1 |629.8 |504.7 69.50 1849.9 |280.4 23.33 
76 143.0 {10.05 127.4 |630.1 |502.7 70.78 |350.1 {279.3 24.44 
78 147.9 {10.40 129.7 |630.4 |500.7 72.06 |350.2 |278.2 25.56 
80 153.0 |10.76 | 132.0 |630.7 |498.7 73.33 {350.4 |277.1 26.67 
82 158.3 {11.13 | 134.3 |631.0 |496.7 74.61 |350.6 |275.9 27.78 
84 163.7 {11.51 136.6 |631.3 |494.7 75.89 |350.7 [274.8 28.89 
86 169.2 {11.90 | 138.9 |631.5 |492.6 77.17 |850.8 |273.7 30.00 
88 174.8 |12.29 | 141.2 |631.8 |490.6 78.44 |351.0 |272.6 Slee 
90 | 180.6 {12.70 | 143.5 |632.0 |488.5 79.72 1351.1 |271.4 32.22 
92 186.6 {13.12 | 145.8 |632.2 |486.4 81.00 |351.2 |270.2 33.33 
94 192.7 13.55 148.2 |632.5 |484.3 82.33 |851.4 |269.1 34.44 
96 198.9 13.98 150.5 |632.6 |482.1 83.61 |351.4 [267.8 35.56 
98 205.3 |14.43 | 152.9 |632.9 |480.0 84.94 |351.6 |266.7 36.67 
100 | 211.9 14.90 | 155.2 |633.0 |477.8 86.22 |351.7 '|265.4 37.78 
102 218.6 |15.37 | 157.6 |633.2 1475.6 87.56 |351.8 |264.2 38.89 
104 225.4 |15.85 | 159.9 |633.4 1473.5 88.83 |3851.9 |263.1 40.00 
106 232.5 16.85 | 162.8 |633.5 |471.2 90.17 |351.9 |261.8 41.11 
108 239.7 |16.85 | 164.6 |633.6 |469.0 91.44 |352.0 |260.6 42.22 
110 | 247.0 |17.37 | 167.0 |633.7 |466.7 92.78 |352.1 |259.3 43.33 
112 254.5 |17.89 169.4 |633.8 |464.4 94.11 |852.1 {258.0 44.44 
114 262.2 |18.43 171.8 |633.9 |462.1 95.44 1352.2 |256.7 45.56 
116 270.1 |18.99 174.2 |634.0 |459.8 96.78 |852.2 |255.4 46.67 
118 278.2 |19.56 | 176.6 |634.0 |457.4 98.11 |852.2 254.1 47.78 
120 286.4 |20.14 179.0 |634.0 |455.0 99.45 |352.2 |252.8 48.89 
122 294.8 |20.73 | 181.4 |634.0 |452.6 | 100.8 |352.2 |251.4 50.00 
124 303.4 [21.33 183.9 |634.0 |450.1 102.2 |352.2 |250.1 51.11 

















PROPERTIES (Continued) 
Ammonia, NH; (Continued) 
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Spec. vol. sat. vap. | Density sat. vap. Hee | = ae or 
Temp. lia. Temp. 
F Ib/its| 7. : Cc 
ft.3/lb. | m3/kg Ib./ft.3 kg/m’ Liq. Vap. 

30 4.825 | 0.3012 0.2073 3.321 | 39.96 0.1663 | 1.2790 | — 1.11 
32 4.637 . 2895 .2156 3.453 1708 | 1.2755 0.00 
34 4.459 . 2784 2243 3.593 1753 | 1.2721 | + 1.11 
36 4.289 . 2678 2332 3,735 1797 | 1.2686 2.22 
38 4.126 . 2576 2423 3.881 1841 | 1.2652 3.00 
40 3.971 | 0.2479 0.2518 4.033 | 39.49 0.1885 | 1.2618 4.44 
42 3.823 . 2387 .2616 4.190 .1930 | 1.2585 5.56 
44 3.682 2299 .2716 4.350 1974 | 1.2552 6.67 
46 3.547 2214 .2819 4.515 .2018 | 1.2519 7.78 
48 3.418 .2134 - . 2926 4.687 .2062 | 1.2486 8.89 
50 3.294 | 0.2056 0.3036 4.863 | 39.00 0.2105 | 1.2453 10.00 
52 3.176 .1983 .8149 5.044 .2149 | 1.2421 11.11 
54 3.063 .1912 .3265 5.230 2192 | 1.2389 12.22 
56 2.954 .1844 8385 5.422 2236 | 1.2357 13.33 
58 2.851 .1780 .3508 5.619 2279 | 1.2325 14,44 
60 LR (OantrAles 0.3635 5.823 | 38.50 0.2322 | 1.2294 15.56 
62 2.656 1658 .3765 6.031 .2365 | 1.2262 16.67 
64 2.565 .1601 . 3899 6.245 .2408 | 1.2231 17.78 
66 2.477 . 1546 -4037 6.466 .2451 | 1.2201 18.89 
68 2.393 1494 4179 6.694 2494 | 1.2170 20.00 
70 2.312 | 0.1443 0.4325 6.928 | 38.00 0.2537 | 1.2140 DAN 
72 2.235 1395 .4474 7.166 .2579.| 1.2110 22.22 
74 2.161 1349 4628 7.413 2622 | 1.2080 23.33 
76 2.089 13804 4786 7.666 2664 | 1.2050 24.44 
78 2,021 . 1262 4949 7.927 2706 | 1.2020 25.56 
80 1.955 | 0.1220 0.5115 8.193 | 37.48 0.2749 | 1.1991 26.67 
82 1.892 1181 .5287 8.469 .2791 | 1.1962 27.78 
84 1.831 .1143 -5462 8.749 .2833 | 1.1933 28.89 
86 1.772 .1106 5643 9.039 .2875 | 1.1904 30.06 
£8 1.716 1071 5828 9.335 .2917 | 1.1875 31.11 
90 1.661 | 0.1037 | 0.6019 9.641 | 36.95 0.2958 | 1.1846 32.22 
92 1.609 . 1004 .6214 9.954 .3000 | 1.1818 33.33 
94 1.559 09733 -6415 10.28 .3041 | 1.1789 34.44 
96 1.510 .09427 . 6620 10.60 .3083 | 1.1761 35.56 
98 1.464 .09140 . 6832 10.94 .3125 | 1.1733 36.67 
100 1.419 | 0.08859 0.7048 11.29 36.40 0.3166 | 1.1705 37.78 
102 1.375 | .08584 7270 11.65 .3207 | 1.1677 38.89 
104 1.334 .08328 7498 12.01 3248 | 1.1649 40.00 
106 1.293 .08072 .7732 12.39 3289 | 1.1621 41.11 
108 1.254 .07829 1972 12.77 3330 | 1.1593 42.22 
110 1.217 | 0.07598 0.8219 13.17 35.84 0.3372 | 1.1566 43.33 
112 1.180 07367 8471 13.57 .8413 |_1,1538 44.44 
114 1.145 .07148 8730 13.98 .3453 | 1.1510 45.56 
116 P12 -06942 .8996 14.41 .3495 | 1.1483 46.67 
118 1.079 .06736 - 9269 14.85 .3535 | 1.1455 47.78 
120 1.047 | 0.06536 0.9549 15.30 35.26 0.3576 | 1.1427 48.89 
1 06349 .3618 | 1.1400 50.00 
0616 ie 61.11 



































THERMODYNAMIC 



































Carbon Dioxide, CO: 
Heat content Heat content 
Abs. press. sat. | “shy. 32°F  |Heatof|  aby.0°C | Heatof 
Temp. Wed BTU/Ib. vaporiz. g-cal./g vaporiz.| Temp. 
a SEU) |e 
Ib./in.2 | kg/em2| Liq. Vap. e Liq. Vap. 
—20 220.6 15.51 |—23.96 |102.0 |126.0 |—13.31 56.67 | 70.00 |—28.89 
—18 228.4 |16.06 |—23.13 |102.1 |125.2 |—12.85 56.72 | 69.56 |—27.78 
—16 236.4 |16.62 |—22.30 |102.2 |124.5 |—12.39 56.78 | 69.17 |—26.67 
—14 244.6 |17.20 |—21.46 /102.2 |123.7 |—11.92 56.78 | 68.72 |—25.56 
—12 253.0 {17.79 |—20.61 |102.3 122.9 |—11.45 56.83 | 68.28 |—24.44 
—10 261.7 |18.40 |—19.76 |102.3 |122.0 |—10.98 56.83 | 67.78 |—23.33 
— 8 270.6 |19.03 |/—18.90 |102.3 |121.2 |!—10.50 56.83 | 67.33 |—22.22 
— 6 279.7 {19.66 |—18.04 |102.3 |120.3 |—10.02 56.83 | 66.83 |—21.11 
— 4 289.1 |20.33 |—17.17.]102.3 |119.5 |— 9.539 | 56.83 | 66.39 |—20.00 
— 2 298.7 21.00 |—16.29 /102.3 ]118.6 |— 9.050 | 56.83 | 65.89 |—18.89 
0 | 308.6 21.70 |—15.41 |102.2 ]117.7 |— 8.561 | 56.78 | 65.39 |—17.78 
2 318.7 |22.41 |—14.51 [102.2 /116.7 |— 8.061 | 56.78 | 64.83 |—16.67 
4 329.1 23,14 |{—13.61 |102.1 /115.8 |— 7.561 | 56.72 | 64.33 |—15.56 
6 339.8 23.89 |—12.71 |102.1 |114.8 |— 7.061 | 56.72 | 63.78 |—14.44 
8 350.7 |24.66 |—11.79 |102.0 }113.8 |— 6.550 | 56.67 | 63.22 |—13.33 
10 361.8 |25.44 |—10.87 |101.9 112.8 |— 6.039 | 56.61 | 62.67 |—12.22 
12 373.3 |26.25 |— 9.934]101.8 111.7 |— 5 519 | 56.56 | 62.06 |—11.11 
14 385.0 |27.07 |— 8.992/101.7 110.7 |— 4.996 | 56.50 | 61.50 |—10.00 
16 397.1 |27.92 |— 8.038/101.5 |109.6 |— 4.466 | 56.39 | 60.89 |— 8.89 
18 409.4 |28.78 |— 7.076/101.4 |108.5 |— 3.931 | 56.33 | 60.28 |— 7.78 
20 | 422.0 |29.67 |— 6.102/101.2 |107.3 |— 3.390 | 56.22 | 59.61 |— 6.67 
22 434.9 |30.58 |— 5.117/101.0 106.1 |— 2.843 | 56.11 | 58.94 |— 5.56 
24 448.1 |31.50 }— 4.121]100.8 |104.9 |— 2.289 | 56.00 | 58.28 |— 4.44 
25 454.8 31.98 |— 3.618/100.7 |104.3  |— 2.010 | 55.94 | 57.94 |— 3.89 
27 468.5 |32.94 |— 2.601/100.5 |103.1 |— 1.445 | 55.83 | 57.28 |— 2.78 
29 482.5 |33.92 |— 1.570/100.2 |101.8 |— 0.8722) 55.67 | 56.56 |— 1.67 
31 496.8 /34.93 |— 0.525} 99.98/100.5 |— 0.292 | 55.54 | 55.83 |— 0.56 
33 511.4 35.95 |-+ 0.531] 99.69} 99.16 0.295 | 55.38 | 55.09 |+ 0.56 
35 526.4 |37.01 1.604! 99.38] 97.77 0.8911] 55.21 | 54.32 1.67 
37 541.7 |38.09 2.697) 99.05} 96.35 1.498 | 55.03 | 53,53 2.78 
39 | 557.4 |39.19 3.806) 98.69} 94.88 2.114 | 54.83 | 52.71 3.89 
41 573.4 {40.31 4.932) 98.31] 93.37 2.740 | 54.62 | 51.87 5.00 
43 589.8 |41.47 6.080} 97.90) 91.82 3.373 | 54.39 | 51.01 6.11 
15 606.5 |42.64 7.251} 97.46] 90.21 4.028 |.54.14 | 50.12 7,22 
47 623.6 |43.84 8.443] 96.99] 88.55 4.691 | 53.88 | 49.19 8.33 
49 | 641.1 |45.07 9.664) 96.50} 86.83 5.369 | 53.61 | 48.24 9.44 
51 659.0 |46.33 10.91 | 95.97] 85.06 6.061 | 53.32 | 47.26 10.56 
53 677.3 |47.62 12.19 | 95.40] 83.21 6.772 | 53.00 | 46.23 11.67 
55 695.9 |48.93 13.49 | 94.78) 81.29 7.494 | 52.66 | 45.16 12.78 
57 714.9 |50.26 14.84 | 94.13) 79.30 8.244 | 52.29 | 44.06 13.89 
569 | 734.3 151.63 16.22 | 93.44) 77.22 9.011 | 51.91 | 42.90 | 15.00 
61 754.2 153.03 17.65 | 92.69) 75.04 9.806 | 51.49 | 41.69 16.11 
63 774.5 154.45 19.13 | 91.88] 72.75 10.63 51.04 | 40.42 17.22 
65 795.1 155.90 20.66 | 91.01] 70.35 11.48 50.56 | 39.08 18.33 
67 816 2 {57.38 22.25 | 90.07] 67.81 12.36 | 50.04 | 37.67 19.44 
69 | 837.8 |58.90 23.92 | 89.04! 65.12 13.29 49.47 | 36.18 20.56 
71 859.8 60.45 25.67 | 87.92) 62.25, 14.26 48.84 | 34.58 21.67 
73 882.2 |62.02 27 52 | 86.69) 59.17 15.29 48.16 | 32.87 | 22.78 
75 905.1 |63.63 29.50 | 85.33] 55.83 16.39 47.41 | 31.02 23.89 
77 928.4 165.27 31.62 | 83.80! 52.17 17.57 | 46.56 | 28.98 | 25.00 
7 | 952.2 166.95 33.95 | 82.06) 48.11 18.86 45.59 | 26.73 26.11 
81 976.5 |68. 65 36.54 | 80.03) 43.49 20.30 | 44.46 | 24.16 27.22 
83 |1001.0 |70.377 39.53 | 77.60) 38.07 21.96 | 43.11 } 21.15 | * 28.83 
85 1027.0 |72.205 43.18 | 74.47) 31.29 23.99 41.37 | 17.38 29.44 
86 |1039.0 |73.049 45.45 | 72.46) 27.00 25.25 40.26 | 15.00 30.00 
87 |1052.0 {73.963 48.32 | 69.84) 21.52 26.84 38.80 | 11.96 30.56 
88 11065.0 174.877 52.78 | 65.62] 12.84 29.32 36.46 V1ssl otal 
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‘PROPERTIES (Continued) 


Spec. vol. sat. vap. 


Carbon Dioxide, CO: 


Density sat. vap. 








Entropy from 



































Dens 32°F BTU /b./°F 
Temp. liq. |—_————_———_|_ temp 
F Ib./ft2 |. Cc 
ft.3/lb. | m3/kg Ib./ft.3 | kg/m3 Liq. Vap. 

—20 0.4166] 0.02601 2.401 38.46 64.34 } —0.0514 | 0.2353 | —28.89 
—18 .4018} .02508 2.489 39.87 64.15 | — .0495 .2342 | —27.78 
—16 .3876| .02420 | 2.580 41.33 63.94 | — .0476 .2331 | —26.67 
—14 .3739| .02334 2.674 42.83 63.73 | — .0458 .2319 | —25.56 
—12 .3608) .02252 2.772 44.40 63.49 | — .0439 .2307 | —24.44 
—10 0.3482) 0.02174 | 2.872 46.00 | 63.25 | —0.0420 | 0.2296 | —23.33 
— 8}  .3360| .02098 2.976 47.67 63.01 | — .0401 .2284 | —22.22 
— 6 .3243) .02025 3.083 49.38 62.76 | — .0382 .2273 | —21.11 
—)4 -3131)  .01955 3.194 51.16 62.50 | — .0362 .2261 | —20.00 
— 2 .3022| .01887 | 3.309 53.00 62.23 | — .0343 .2249 | —18.89 
0 0.2918} 0.01822 | 3.427 54.89 | 61.95 | —0.0324 | 0.2237 | —17.78 
2 .2817| .01759 3.550 56.86 61.65 | — .0304 .2225 | —16.67 
4 .2720| .01698 3.676 58.88 61.36.| — .0285 .2213 | —15.56 
6 .2627| .01640 3.807 60.98 61.07 | — .0266 .2201 | —14 44 
8 .2537| . C1584 3.942 63.14 60.77 | — .0246 .2189 | —13.33 
10 0.2450) 0.01529 | 4.082 65.39 60.48 | —0.0226 | 0.2176 | —12.22 
12 .2366| .01477 4,227 67.71 60.18 | — .0206 .2164 | —11.11 
14 -2285| .01426 | 4.377 70.11 59.88 | — .0186 .2151 | —10.00 
16 .2207| .01378 4.532 72.59 59.58 | — .0166 .2139 | — 8.89 
18 .2131) .01330 | 4.692 75.16 | 59.27 | — .0146 2126 | — 7.78 
20 | 0.2058) 0.01285 | 4.859 77.83 | 58.95 | —0.0126 | 0.2113 | — 6.67 
22 -1987)  .01240 | 5.031 80.59 58.64 | — .0105 .2100 | — 5.56 
24 .1919} .01198 5.211 83.47 58.31 | — .0085 .2087 | — 4.44 
25 1886] .01177 5.303 84.94 58.14 | — .0074 .2080 | — 3.89 
27 .1821} .01137 5.492 87.97 57.81 | — .0053 .2066 | — 2.78 
29 0.1758} 0.01097 ; 5.688 91.11 | 57.47 | —0.0032 | 0.2053 | — 1.67 
31 .1697| .01059 | 5.892 94:38 | 57.12 | — .0011 .2039 | — 0.56 
33 -1639 01023 6.103 97.76 | 56.77 |} + .0011 .2025 | + 0.56 
35 1581 009870) 6.323 101.3 56.41 0033 2010 1.67 
37 .1526) .009527) 6.553 | 105.0 56.03 0055 1996 2.78 
39 0.1472] 0.009189} 6.792 | 108.8 55.65 0.0077 | 0.1981 3.89 
41 1420} .008865} 7.040 | 112.8 55.25 .0099 1965 5.00 
43 -1370| .008553} 7.300 | 116.9 54.84 .0122 . 1950 6.11 
45 .1321} .008247| 7.571 | 121.3 54.41 0146 1934 7.22 
47 1273] .007947| 7.854 | 125.8 53.97 -0169 .1918 8.33 
49 0.1227| 0.007660} 8.151 | 130.6 53.51 0.0193 | 0.1901 9.44 
51 -1182} .007379) 8.461 135.5 53.04 .0218 . 1884 10.56 
53 -1138} .007104) 8.787 | 140.8 52.55 0243 1867 11.67 
55 .1095| .006836] 9.132 | 146.3 52.05 -0268 1849 12.78 
57 -1053] .006574| 9.497 | 152.1 51.53 0294 . 1830 13.89 
59 0.1012} 0.006318} 9.880 | 158.3 50.99 0.0321 | 0.1811 15.00 
61 .0972| .00607 ; c ‘ 0348 1790 16.11 
63 -0933} .00582 0377 1770 17.22 
65 -0894| .00558 0406 1748 18.33 
67 0856} 00534 0436 1725 19.44 
69 0.0819) 0.00511 0.0468 | 0.1701 20.56 
71 .0782| .00488 0501 1675 21.67 
73 -0745| .00465 0536 . 1647 22.78 
75 .0708) .00442 -0573 1618 23.89 
77 .0671) .00419 -0613 1585 25.00 
79 0.0633} 0.00395 0.0656 | 0.1550 26.11 
81 .0592| .00370 . 0704 . 1509 27.22 
83 .0548} .00342 0759 . 1461 28.33 
85 -0500) .00312 0826 .1401 29.44 
86 .0474) .00296 -0868 1363 30.00 
87 0.0446} 0.00278 0.0921 | 0.1314 30.56 
88 .040%| —.00250 -1002 .1237 31.11 





THERMODYNAMIC 
Sulfur Dioxide, SO. 





























Heat content Heat content 
Abs. press. sat. abv. —40°F | Ht. of] aby. —40°C Ht. of 

Temp. WEI e: BTU/\b. vaporiz. g-cal./g vaporiz.| Temp. 

°F ew ie esd | perl ol ne 

Ib./in.2 | kg/em2}] Liq. Vap. : Liq. Vap. 

—40 3.136] 0.2205 0.00 |178.61|178.61 0.00 | 99.228) 99.228]—40.00 
—30 4.331] .3045 2.93 |179.90|176.97 1.63 | 99.945) 98.317|—34.44 
—20 5.883) .4136 5.98 |181.07/175.09 3.32 |100.59 | 97.272/—28.89 
-10 7.863] .5528 9.16 |182.13]172.97 5.09 101.18 | 96.095|—23.33 
0 10.35 .7277| 12.44 |183.07/170.63 6.911/101.71 | 94.795|—17.78 
2 10.91 | 0.7670} 13.12 |183.25/170.13 7.289]101.81 | 94.517|/—16.67 
4 11.50 .8085} 13.78 |183.41/169.63 7.656/101.89 | 94.239/—15.56 
5 11.81 -8303] 14.11 |183.49/169.38 7 .839/101.94 | 94.100/—15.00 
6 12,12 -8521} 14.45 |183.57/169.12 8.028!101.98 | 983.956|—14.44 
8 12.75 .8964] 15.13 |183.73/168.60 8.406/102.07 | 93.667)/—13.33 
10 13.42 | 0.9435) 15.80 |183.87/168.07 8.778]102.15 | 93.372|—12.22 
12 14,12 -9927| 16.48 |184.01/167.53 9.156/102.23 | 93.072/—11.11 
14 14.84 | 1.043 17.15 |184.14]166.97 9.528]102.30 | 92.761/—10.00 
16 15.59 | 1.096 17.84 |184.28]166.44 9.911/102.38 | 92.467/— 8.89 
18 16.37 | 1.1509] 18.52 |184.40]165.88 10.29 |102.44 | 92.156/— 7.78 
20 17.18 | 1.208 19.20 |184.52/165.32 10.67 |102.51 | 91.845|/— 6.67 
22 18.03 | 1.268 19.90 |184.64)164.74 11.06 |102.58 | 91.522!— 5.56 
24 18.89 | 1.32. 20.58 |184.74/164.16 11.43 |102.63 | 91.200/— 4.44 
26 19.80 | 1.392 21.26 |184.84/163.58 11.81 |102.69 | 90.878/— 3.33 
28 20.73 | 1.457 21.96 |184.94/162.98 12.20 |102.74 | 90.545}/— 2.22 
30 21.70 | 1.526 22.64 |185.02)162.38 12.58 |102.79 | 90.211/— 1.11 
32 22.71 | 1.597 23.33 |185.10/161.77 12.96 |102.83 | 89.872 0.00 
34 23.75 | 1.670 24.03 /185.18/161.15 13.35 |102.88 | 89.528/+ 1.11 
36 24.82 | 1.745 24.72 |185.25/160.53 13.73 |102.92 | 89.183 Dae, 
38 25.95 | 1.824 25.42 |185.31/159.89 14.12 |102.95 | 88.828 3.33 
40 27.10 | 1.905 26.12 |185.37/159.25 14.51 |102.98 | 88.472 4.44 
42 28.29 | 1.989 26.81 |185.42/158.61 14.89 |103.01 | 88.117 5.56 
44 29.52) | 2.075 27.51 |185.46/157.95 15.28 |103.03 | 87.750 6.67 
46 30.79 | 2.165 28.21 |185.50/157.29 15.67 |103.06 | 87.383 7.78 
48 32.10 | 2.257 28.92 |185.54/156.62 16.07 |103.08 | 87.011 8.89 
50 33.45 | 2.352.] 29.61 |185.56]155.95 16.45 |103.09 | 86.639! 10.00 
52 34.86 | 2.451 30.31 |185.58)155.27 16.84 |103.10 | 86.261) 11.11 
54 36.31 | 2.553 31.00 |185.59/154.59 17.22 |103.11 | 85.883} 12.22 
56 37.80 | 2.658 31.72 |185.61/153.89 17.62 |103.12 | 85.495) 13.33 
58 39.33 | 2.765 32.42 |185.61/153.19 18.01 |103.12 | 85.106 a 44 
60 |) 40.93 | 2.878] 33.10 |185.59]152.49 | 18.30 {103.11 | s4¢717| 15.56 
62 42.58 | 2.994 33.79 |185.57|151.78 18.77 |103.09 | 84.322] 16.67 
64 4427 | 3.112 34.49 |185.55/151.06 19.16 |103.08 | 83.922! 17.78 
66 46.00 | 3.234 35.19 |185.53/150.34 19.55 |103.07 | 83.522) 18.89 
68 47.78 | 3.359 35.88 |185.50)149. 62 19.93 |103 06 | 83.122] 20.00 
70 49.62 | 3.489 36.58 |185.46/148.88 20.32 |103.03 | 82.711] 21.11 
72 51.54 | 3.624 37.28 |185.42/148.14 20.71 |103.01 | 82.300] 22.22 
74 53.48 | 3.760 37.97 |185.37|147.40 21.09 |102.98 | 81.889} 23.33 
76 55.48 | 3.901 38.67 |185.31/146.64 21.48 |102.95 | 81.467] 24.44 
78 57.56 | 4.047 39.36 |185.24/145.88 | 21.87 |102.91 | 81.045] 25. 56 
80 59.68 | 4.196 | 40.05 |185.17/145.12 22.25 1102.87 | 80.622} 26.67 
82 61.88 | 4.351 40.73 |185.09)144 36 22.63 |102.83 | 80.200) 27.78 
84 64.14 | 4.509 41.43 |185.01/143.58 23.02 1102.78 | 79.767) 28.89 
86 66.45 | 4.672 42.12 |184.92/142.80 23.40 |102.73 | 79.333] 30.00 
88 68.84 | 4.840 | 42.80 |184.82/142.02 23.78 |102.68 | 78.900} 31.11 
90 71.25 | 5.009 43.50 |184.72|141.22 24.17 {102.62 | 78.456] 32.22 
92 73.70 | 5.182 44.19 |184.61/140.42 24.55 |102.56 | 78.011] 33.33 
94 76.30 | 5.364 44.86 |184.49/139.62 24.92 |102.49 | 77.567] 34.44 
96 79.03 | 5.556 | 45.54 |184.37]138.83 25.30 |102.43 | 77.128] 35.56 
98 81.77 | 5.749 46.22 |184.25/138.03 25.68 |102.36 | 76.683! 36.67 
100 84.52 | 5.942 | 46.90 |184.10|137.20 26.06 |102.28 | 76.222} 37.78 
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PROPERTIES (Continued) 
Sulfur Dioxide, SO: 


Spec. vol. sat. vap. 


Density sat. vap. 


Dens. 





Entropy from 












































Temp. ens. | —40°F BTU/Ib./°F | Temp, 
f —_____—| Ib./fts C 
ft.3/b. | m3/kg | 1b./ft.3 | kg/m? | Lia. Vap. 
—40 | 22.42 1.400 0.04460 0.7144| 95.79 0.00000! 0.42562} —40.00 
—30 | 16.56 1.034 .06039 0.9673) 94.94 .00674| .41864) —34.44 
—20 | 12.42 0.7754 -08119' 1.301 | 94.10 -01366} .41192} —28.89 
—10 9.44 .5893 .1025 1.642 | 93.27 .02075| .40544) —23.33 
0 7.280 4545 .1374 2.201 | 92.42 .02795| .39917| —17.78 
2/1 6.923 | 0.4322 | 0.1444] 2.313 | 92.25 | 0.02941] 0.39794] —16.67 
4 6.584 -4110 .1501 2.404 | 92.08 .03084; .39670| —15.56 
5 6.421 .4009 . 1558 2.496 | 92.00 .03155} .39609| —15.00 
6 6.266 .3912 .1596 2.556 | 91.91 .03228| .39547| —14.44 
8 5.967 .3725 .1676 2.685 | 91.74 .03373) .39426) —13.33 
10 5.682 | 0.3547 0.1760 2.819 | 91.58 0.03519} 0.39306} —12.22 
12 5.417 .3082 .1846 2.957 | 91.41 .03664} .39185) —11.11 
14 5.164 .3224 .1936 3.101 | 91.24 .03808} .39065} —10.00 
16 4.926 .3075 - 2030 3.252 | 91.07 -03953| .38946| — 8.89 
18 4.701 . 2935 .2127 3.407 | 90.89 .04098| .38827) — 7.78 
20 | 4.487 | 0.2801 | 0.2228 | 3.569 | 90.71 | 0.04241] 0.38707] — 6.67 
92 | 4.287 | .2676 (2332 | 3.735 | 90.53 -04385| .38589| — 5.56 
24 4.096 .2557 -2441 3.910 | 90.33 .04528) .38471) — 4.44 
26 3.915 . 2444 . 2559 4.099 | 90.15 .04671) .38354| — 3.33 
28 3.744 . 2337 .2671 4.278 | 89.96 .04814| .38237)| — 2.22 
30 3.581 | 0.2236 0.2800 4.485 | 89.76 0.04956} 0.38119} — 1.11 
32 3.437 .2146 -2909 4.660 | 89.58 .05099|} .38003 0.00 
34 3.283 . 2050 .3046 4.879 | 89.39 .05242| .37887) + 1.11 
36 3.144 .1963 .3181 5.095 | 89.18 .05384| .37772 2.22 
3g | 3.013 | .1881 '3319 | 5.316 | 89.00 :05527| .37657| 3.33 
40 | 2.887 | 0.1802 | 0.3464] 5.549 | 88.81] 0.05668] 0.37541] 4.44 
42 | 2.769] .1729 ‘3611 | 5.784 | 88.62 :05809| .37425| 5.56 
44 | 2.656] .1658 '3765 | 6.031 | 88.43 -05949|  .37311| 6.67 
46 | 2.548] 1591 '3925 | 6.287 | 88.24 068090] .37197| 7.78 
48 | 2.446 | .1527 ‘4088 | 6.548 | 88.05 .06231| .37083/ 8.89 
50 | 2.348 | 0.1466 | 0.4259] 6.822 | 87.87} 0.06370] 0.36969] 10.00 
52 | 2.256 | .1408 (4433 | 7.101 | 87.67 -06509| .36857| 11.11 
54 2.167 .1353 .4615 7.392 | 87.51 .06646} .36743 12.22 
56 | 2.083 | .1300 4801 | 7.690 | 87.31 -06785| .36629| 13.33 
58 2.003 .1250 -4992 7.996 | 87.13 .06923| .36517 14.44 
60 | 1.923 | 0.1202 | 0.5194] 8.320} 86.95] 0.07060] 0.36405] 15.56 
62 1.853 .1157 .5396 8.643 | 86.77 .07196} .36293 16.67 
64 1.783 BLtt3 -5609 8.984 | 86.59 .07333) .36181 17.78 
66 1.716 -1071 .5827 9.334 | 86.41 .07469| .36070 18.89 
68 | 1.652 | .1031 “6054 | 9.697 | 86.22 -07502| .35958| 20.00 
70 | 1.590 | 0.09926 | 0.6290] 10.08 | 86.02 | 0.07736] 0.35846} 21.11 
72 | 1.532 | .09564 |] .6527| 10.45 | 85.82 :07871| .35736| 22.22 
74 | 1.476 | .09214 6777 | 10.86 | 85.62 :08003| .35624| 23.33 
76 1.422 . 08877 7030 11.26 85.42 -08135| .35512 24.44 
78 1.371 -08559 7295 11.69 85.23 .08268) .35401 25.56 
80 | 1.321 | 0.08247 | 0.7570 | 12.13 | 85.03 | 0.08399] 0.35291] 26.67 
82 1.274 .07953 7850 12.57 84.84 .08525| .35177 27.78 
84 1.229 .07672 8140 13.04 84.64 .08653} .35065 28.89 
86 1.185 .07398 8440 13.52 64.44 -08783} .34954 30.00 
88 1.144 .07142 8740 14.00 84.25 .08910) .34843 31.11 
90 | 1.104 | 0.08892 | 0.9058} 14.51 | 84.05 | 0.09038] 0.34731] 32.22 
92 | 1.065 | .06649|  .9390| 15.04 | 83.86 :09165| .34620] 33.33 
94 | 1.028) .06418|  .9730 | 15.59 | 83.67 -09389| .34508| 34.44 
96 | 0.9931] .06200} 1.007 | 16.13 | 83.47 (09411| 34397] 35.56 
98 | 0.9591/ .05987 | 1.043 | 16.71 | 83.27 -09532| 34285] 36.67 
100 | 0.9262! 0.05782 | 1.080 | 17.30 | 83.07] 0.09657] 0.34173] 37.78 


- THERMODYNAMIC 
Butane, CH3(CH2)2CH; 
























































Heat content Heat content 
Abs. press. sat. aby. 32°F Ht. of abv. 0°C Ht. of 
Temp. vap- BLU/b. vaporiz g-cal./g vaporiz. Tem 
oF BTU/ g-cal./g 
Ib./in.2 | kg/em?) Liq. | Vap Ib Liq. Vap. 

0 7.3.) 0.5L )—17.2 1153.3 |170.5 |— 9.56 | 85.17 | 94.72 |—17.78 
10 9.2 0.65 |—11.7 |156.8 |168.5 |— 6.50 | 87.11 | 93.61 |—12.22 
20 11.6 0.816 |— 6.7 {160.3 |167.0 |— 3.7 89.06 | 92.78 |— 6.67 
30 14.4 1.01 |— 1.2 /164.3 |165.5 |— 0.67 | 91.28 | 91.94 }|— 1.11 
40 17 ¢ 1.24 |+ 4.3 |167.8 163.5 |+ 2.4 93.22 | 90.83 |+ 4.44 
50 21.6 1.52 9.8 1171.3 |161.5 5.4 95.17 | 89.72 10.00 
60 26.3 1.85 15.8 {175.3 1159.5 8.78 | 97.39 | 88.61 15.56 
70 31.6 2.22 21.3 1178.8 |157.5 11.8 99.33 | 87.50 21.11 
80 37.6 2.64 27.3 1182.3 |155.0 15.2 {101.3 86.11 26.67 
90 44.5 3.13 33.8 |185.8 |152.0 18.8 |103.2 84.44 32.22 
100 52.2 3.67 39.8 |189.3 |149.5 22.1 4105.2 83.06 37.78 
110 60.8 4.27 46.3 |193.3 [147.0 25.7 |107.4 81.67 43.33 
120 70.8 4.98 52.8 }196.3 |143.5 29.3 1109.1 79.72 48.89 
130 81.4 5.72. 59.3 1199.8 [140.5 32.9 {111.0 78.06 54.44 
140 92.6 | 6.51 66.3 |203.8 1137.5 36.8 [113.2 | 76.39 | 60.00 

Isobutane, (CH;);CH 
—20 7.50 | 0.527 )—25.5 |140.0 }165.5 |—14.2 | 77.78 | 91.94 |—28.89 
—10 9.28 | 0.652 |—21.0 |142.0 )163.0 |—11.7 78.89 | 90.56 |—23.33 

0 11.6 0.816 |—16.5 [144.0 |160.5 |— 9.17 | 80.00 | 89.17 |—17.78 

+10 14.6 1.03 |—11.5 |147.0 |158.5 |— 6.39 | 81.67 | 88.06 |—12.22 

20 18.2 1.28 |— 6.5 {149.5 |156.0 |— 3.6 83.06 | 86.67 |— 6.67 
30 22.3 | 1.57 |— 1.0 [152.5 |153.5 |— 0.56 | 84.72 | 85.28 |— 1.11 
40 26.9 1.89 |+ 4.5 |155.5 |151.0 |+ 2.5 86.39 | 83.89 |+ 4.44 
50 32.5 2.28 10.5 {159.0 |148.5 5.83 | 88.33 | 82.50 10.00 
60 38.7 | 2.72 16.5 |162.5 |146.0 9.17 | 90.28 | 81.11 | 15.56 
70 45.8 3.22 23.0 |166.5 [143.5 12.8 92.50 | 79.72 21.11 
80 53.9 | 3.79 30.0 {170.5 |140.5 16.7 | 94.72 | 78.06 | 26.67 
90 63.3 4.45 37.0 |174.5 |187.5 20.6 96.94 | 76.39 32.22 
100 43.7 5.18 44.5 |179.0 |134.5 24.7 99.44 | 74.72 37.73 
110 85.1 5.98 62.5 |183.5 |131.0 29.2 |101.9 72.78 43.33 
120 98.0 6.89 60.5 |188.0 |127.5 33.6 |104.4 70.83 48.89 
130 112.0 7.87 69.5 |193.5 |124.0 38.6 {107.5 68.89 54.44 
140 126.8 8.915 78.5 |199.0 1120.5 43.6 1110.6 66.94 60.00 

Propane, C;Hs 
—70 7.87 | 0.518 |—55.2 {134.3 189.5 |—30.7 | 74.61 j105.3 |—56.67 
—60 9.72 | 0.6838 |—50.2 |136.8 |187.0 |—27.9 76.00 }103.9 |—51.11 
—50 12.6 | 0.886 |—44.7 |139.8 |184.5 |—24.8 | 77.67 |102.5 |—45.56 
—40 16.2 | 1.14 |—39 7 |141.8 181.5 |—22.1 | 78.78 |100.8 |—40.00 
—30 20.3 1.43 |—34.2 |144.8 |179.0 |—19.0 80.44 | 99.44 |—34.44 
—20 25.4 1.79 |—29.2 |146.8 |176.0 |—16.2 81.56 | 97.78 |—28.89 
—10 31.4 2.21 |—23.7  |149.8 {173.5 |—13.2 83.22 | 96.39 |—23.33 

0 38.2 | 2.69 |—18.2 |152.3 |170.5 |—10.1 | 84.61 | 94.72 |—17.78 

+10 46.0 3.238 |—12.7 |155.3 |168.0 |— 7.06 | 86.28 | 93.33 |—12.22 

20 55.5 | 3.90 |— 7.2 {107.8 |165.0 |— 4.0 | 87.67 | 91.67 |— 6.67 
30 66.3 | 4.66 |— 1.2 {160.8 |162.0 |— 0.67 | 89.33 | 90.00 |— 1.11 
40 78.0 | 5.48 |+ 4.8 |163.8 |159.0 |+ 2.7 | 21.00 | 88.33 |+ 4.44 
50 91.8 | 6.45 10.8 |166.8 |156.0 6.00 | 92.67 | 86.67 | 10.00 
60 107.1 | 7.530} 16.8 {169.8 |153.0 9.33 | 94.33 | 85.00 | 15.56 
70 124.0 | 8.718 | 22.8 |172.3 |149.5 12,7 1.95.72 | 88.06) ~21.11 
80 142.8 10.04 29.3 175.3 |146.0 16.3 | 97.39 | 81.11 | 26.67 
90 164.0 {11.53 35.8 {178.3 |142.5 19.9 99.06 | 79.17 32.22 
100 187.0 {13.15 42.3 |180.8 |138.5 23.5 {100.4 | 76.94 | 37.78 
110 213.0 |14.98 48.8 |182.8 |134.0 20s HLCLUG 74.44 43.33 
120 240.0 116.87 55.3 1184.3 |129.0 30.7 1102.4 | 71.67 | 48.89 


1922 


PROPERTIES (Continued) 
Butane, CH3(CH:):CH3 





Spec. vol. sat. vap. Density of sat. vap. Density of liq. 
Temp. Temp. 


EC. 
ft.3/Ib. m3/kg Ib. /ft.3 kg/m? Ib./ft.3 | kg/ms 












































0 eet 0.693 0.0901 1.44 38.59 618.1 —17.78 
10 8.95 55) .112 1.79 38.24 612.5 —12.22 
20 7.23 451 138 2.21 37.89 606.9 — 6.67 
30 5.90 368 .169 2.71 37.54 601.3 — 1.11 
40 4.88 305 205 3.28 37.19 595.7 + 4.44 
50 4.07 254 246 3.94 36.82 589.8 10.00 
60 3.40 212 294 4.71 36.45 583.9 15.56 
70 2.88 180 .847 5.56 36.06 577.6 21.11 
80 2.46 154 -407 6.52 35.65 571.0 26.67 
90 2.10 131 .476 7.62 35.24 564.5 32.22 
100 1.81 113 .552 8.84 34.84 558.1 37.78 
110 1.58 .0986 633 10.1 34.41 551.2 43.33 
120 1.38 .0867 125 11.6 33.96 544.0 48.89 
130 1.21 .075a .826 13.2 33.49 536.4 54.44 
140 d1:07 .0668 934 15.0 32.98 528.3 60.00 
Isobutane, (CH;);CH 
—20 10.5 0.655 0.0952 1.52 38.35 614.3 —28 .89 
—10 8.91 .556 .112 JO 37.95 607.9 —23 .33 
0 GANS .448 139 2.23 37.60 602.3 —17.78 
+10 5.75 .359 174 2.79 37.20 595.9 —12.22 
20 4.68 -292 214 3.43 36.80 589.5 — 6.67 
30 3.86 241 .259 4.15 36.40 583.1 — 1.11 
40 3.22 -201 311 4.98 36.00 576.6 + 4.44 
50 251k .169 .369 5.91 35.60 570.2 10.00 
68 2.28 .142 -439 7.03 35.20 563.8 15.56 
70 1.94 .121 -515 8.25 34.80 557.4 21.11 
80 1.66 104 . 602 9.64 34.35 550.2 26.67 
90 1.42 .0886 . 704 11.3 33.90 543.0 32.22 
100 1.23 .0768 813 13.0 33.45 535.8 37.78 
110 1.07 -0668 .935 15.0 33.00 528.6 43 .33 
120 0.926 .0578 1.08 17.3 32.50 520.6 48.89 
130 0.811 .0506 1.23 19.7 32.00 512.6 54.44 
140 0.716 0447 1.32 21.1 31.80 509.4 60.00 
Propane, C3:Hs3 
—70 12.9 0.805 0.0775 1.24 37.40 599.1 —56.67 
—60 9.93 .620 111 1.78 37.00 592.7 —51.11 
—50 7.74 -483 129 2.07 | 36.60 | 586.3 | —45.56 
—40 6.13 383 .163 2.61 36.19 579.7 —40.00 
—30 4.93 308 .203 3.25 35.78 573.1 —34.44 
—20 4.00 250 250 4.00 35.37 566.6 —28.89 
—10 3.26 204 307 4.92 34.96 560.0 —23.33 
0 Par fit 169 369 5.91 34.54 553.3 —17.78 
+10 2.27 .142 441 7.06 34.12 546.5 —12.22 
20 1.90 119 .526 8.43 33.67 539.3 — 6.67 
30 1.60 0999 625 10.0 33.20 531.8 — 1.11 
40 1.37 0855 .730 UR 32.73 524.3 + 4.44 
- 50 1.18 0737 847 13.6 32.24 516.4 10.00 
60 1.01 0631 .990 15.9 31.75 508.6 15.56 
70 0.883 -0551 1.13 18.1 31.24 500.4 21.11 
80 0.770 0481 1.30 20.8 30.70 491.8 26.67 
90 0.673 .0420 1.49 23.9 30.15 482.9 32.22 
100 0.591 -0369 1.69 27.1 29.58 473.8 37.78 
110 0.519 . 0324 1.96 31.4 28.85 462.1 43.33 
120 0.459 .0287 2.18 34.9 28.30 453.3 48.89 





1923 


THERMODYNAMIC 
Difluorodichloromethane, CCLF» (‘*F-12°’) 


Heat content Heat content 











Abs. press. sat. | “aby, —40°F | Ht.of | aby. —40°C | Ht of 
Temp. Vests BTU/Ib. __ |vaporiz. g-cal./g yaporiz,| Tem 
°F BEG)! ace ee 
Ibn | ke/em!| Lig. | Vap.} | | Lig | Vap. | 
--40 9.32 | 0.655 0 73.50) 73.50 0 40.83 | 40.83 ;—40.00 
—30 12.02 | 0.845 2.03 | 74.70! 72.67 1.13 | 41.50 | 40.37 |—34.44 
—20 15.28 | 1.074 4.07 | 75.87) 71.80 2.26 | 42.15 | 39.89 |—28.89 
—10 19.20 | 1.350 6.14 | 77.05} 70.91 3.41 2.81 | 39.39 |—23.33 
23.87 | 1.678 | 8.25 | 78.21| 69.96 | 4.58 | 43.45 | 38.87 |—17.78 
+10 | 29:35 | 21064 | 10.39 | 79.36] 68.97 | 5.772) 44.09 | 38.32 |—12 98 
20 | 35.75 | 2.513 | 12.55 | 80.49| 67.94 | 6.972| 44.72 | 37.74 |— 6.67 
30 43.16 | 3 14.76 | 81.61) 66.85 8.200) 45.34 (30.14) | sie aa 
40 51.68 | 3 17.00 | 82.71) 65.71 9.444) 45.95 | 36.51 + 4.44 
50 61.39 | 4 19.27 3.78) 64.51 10.71 | 46.54 | 35.84 10.00 


034 

633 

.316 : 

-091 | 21.57 | 84.82] 63.25 | 11.98 | 47.12 | 35.14 | 15.56 
963 | 3 

944 








80 98.76 26.28 | 86.80) 60.52 | 14.60 | 48.22 | 33.62 | 26.67 
100 | 131.6 | 9. 31.16 | 88.62) 57.46 | 17.31 | 49.23 | 31.92 | 37.78 
110 | 150.7 60 | 33.65 | 89.43] 55.78 | 18.69 | 49.68 | 30.99 | 43.33 











5 
5 
6. 

90 114.3 | 8.036 | 28.70 | 87.74) 59.04 | 15 94 | 48.74 | 32.80 | 32.22 
9.252 
0 
2 


2.08 36.16 | 90.15) 53.99 | 20.09 | 50.08 | 29.99 | 48.89 





Carbon Disulfide, CS: 








Heat content Heat content 















































Abs. press. eat | “shy. 30°F | Htof|  aby.0°C | He of 
Temp. et BTU/lb. _|vaporiz.) - g-cal./g | vaporiz.| Temp. 
°F BTUs |) ea fl Cc 
ib. g-cal./g 
Ib./in2 | kg/em?| Lig. | Vap. Lig. | Vap. Lia. | Vap. | 
aR 1.10 | 0.0773;— 8.60 |156.90|165.5 |— 4.78 | 87.167) 91.94 |—17.78 
10 1.46 | .103 |— 5.60 |158.90/164.5 |— 3.11 | 88.278] 91.39 |—12.22 
20 1.89 | .133 |— 3.00 |160.20/163.2 |— 1.67 | 89.000] 90.67 |— 6.67 
30 2.36 | .166 |— 0.50 |161.70/162.2 {|— 0.28 | 89.833] 90.11 |— 1.11 
40 3.03 | .213 |+ 2.05 |163.25/161.2 |+ 1.14 | 90.695] 89.56 |4+ 4.44 
50 3.90] 274] 4.24 |164.241160.0 2.36 | 91.245) 88.89 | 10.00 
60 4.95 | .348| 7.20 |166.40/159.2 4.00 | 92.445] 88.44 | 15.56 
70 5.85 | .411 | 9.80 |167.90|158.1 5.44 | 93.278) 87.83 | 21.11 
80 7.30 | .513 | 11.70 |168.60)156.9 6.500) 93.667] 87.17 | 26.67 
90 9.15 | .643 | 13.80 |169.40/155:6 7.667) 94.111] 86.44 | 32.99 
100 11.08 | .7790| 16.15 |170.55|154.4 8.972} 94.750] 85.78 | 37.78 
110 13.50 | .9491} 18.30 |171.50153.2 | 10.17 | 95.278) 85.11 | 43.33 
120 16.10 | 1.132 | 20.01 1172.01/152.0 | 11.12 | 95.561] 84.44] 48.89 
Carbon Tetrachloride, CCl; 
20 0.40 | 0.028 }— 2.00) 92.45, 94.45 )— 1.11 ) 51.36) 52.47 |— 6.67 
30 0.60 | .042 |— 0.25 | 93.45] 93.70 |— 0.14 | 51.92 | 52.06 |— 1.11 
40 0.84 | .059 |+ 1.60 | 94.80) 93.20 |+ 0.889] 52.67 | 51.78 |4+ 4.44 
60 1.42] .100] 5.95 | 98.15} 92.20] 3.31 | 54.53 | 51.22 | 15.56 
70 1.85 | .130] 8.20 | 99.53) 91.40] 4.56 | 55.29 | 50.78 | 21.11 
80 2.40 | .169) 9.80 | 99.87] 90.07] 5.44 | 55.48 | 50.04 | 26.67 
90 3.12 | .219 ) 11.60 {101.62} 90.02 | 6.444] 56.46 | 50.01 | 32.22 
100 4.00 | .281 | 13.40 |102.80! 89.40 | 7.444) 57.11 | 49.67 | 37.78 
110 4.89 | .344 | 15.80 |104.50' 88.70] 8.778) 58.06 | 49.28 | 43.33 
120 5.95 | .418 | 18.06 1105.90. 87.90 | 10.03 | 58.83 | 48.83 | 48.89 
Ethyl Ether, (C.H;)20 

0 1.3 | 0.091 }—18.00 )153.00)171.0 j—10.00 ; 85.000) 95.00 ;—17.78 
10 1.8 13 |—12.0 |158 43/170.4 |— 6.67 | 88.017] 94.67 |—12.22 
20 2.5 18 |— 6.50 |163.50/170.0 |— 3.61 | 90.833) 94.44 |— 6.67 
30 3.4 -24 |— 1.50 |167.90/169.4 |— 0.833] 93.278] 94.11 |— 1.11 
40 4.4 -381 |+ 4.00 |172.40/168.4 |+ 2.22 | 95.778] 93.56 |4+ 4.44 
50 5.5 .39 9.57 |177.17|167.6 5.32 | §8.428] 93.11 | 10.00 
70 8.8 -62 | 20.04 |185.44/165.4 | 11.13 |103.62 | 91.89 | 21.11 
80 10.9 -768 | 26.40 |190.60)164.2 | 14.67 |105.89 | 91.22 | 26.67 
90 13.4 942 | 31.50 |194°50/163.0 | 17.50 |108.06 | 99.56 | 32.22 
100 16.0 | 1.12 | 36.50 /197.501161.5 | 20.28 [109.72 | 99.72 | 237.78 
EEF 386.90 1197 .501161.5 | 20.28 1109.72 | 89.72 | 37.78 
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PROPERTIES (Continued) 
Difluorodichloromethane, CChF (‘‘F-12’) 


Spec. vol sat. vap. 


Density of vap. 














Entropy from 
























































Dens. | —40°F BTU/lb./°F 
Temp. igs | ee emp 
F Ib./ft.3 : Cc 
ft.3/lb. | m%/kg lb. /ft.3 kg/m’ Liq. Vap. 
—40 3.911 ) 0.2442 0.2557 4.096 | 94.58 0 0.17517, —40.00 
—30 3.088 | .1928 3238 5.187 | 93.59 0.00471} .17387| —34.44 
—20 2.474 .1544 -4042 6.474 | 92.58 .00940} .17275| —28.89 
—10 2.003 1250 4993 7.998 | 91.57 .01403] .17175| —23.33 
0 1.637 . 1022 .6109 9.785 | 90.52 -01869} .17091) —17.78 
+10 1.351 08434 .7402 | 11.86 | 89.45 02328] .17015| —12.22 
20 1.121 06998 .8921 | 14.29 | 88.37 .02783} .16949} — 6.67 
30 0.939 0586 1.065 17.06 87.24 .03233} .16887) — 1.11 
40 . 792 0494 1.263 20.23 86.10 .03680} .16833| + 4.44 
50 .673 .0420 1.485 23.79 84.94 -04126) .16785 10.00 
60 575 0359 1.740 27.87 83.78 .04568) .16741 15.56 
70 493 .0308 2.028 32.48 82.60 .05009| .16701 21.11 
80 425 0265 2.353 37.69 81.39 .05446} .16662 26.67 
90 368 0230 2.721 43.58 | 80.11 .05882) .16624/ 32.22 
100 .319 0199 3.135 50.22 78.80 .06316} .16584 37.78 
110 L27d Wi OlWs 3.610 57.82 7.46 .06749| .16542| 43.33 
120 . 240 0150 | 4.167 66.75 76.02 -07180| . 16495 48.89 
Carbon Disulfide, CS: 
Spec. vol. sat. vap. Density sat. vap. 
Temp. Temp. 
°F °C 
ft.3/Ib. m3/kg lb. /ft.3 kg/m3 
0 53.76 3.356 0.0186 0.2979 —17.78 
10 43.47 2.714 .0230 . 3684 —12.22 
20 34.84 Qeico 0287 4597 — 6.67 
30 29.49 1.841 0339 5430 -— 1.11 
40 23.52 1.468 0425 - 6808 + 4.44 
50 20.60 1.286 0482 7721 10.00 
60 18.00 1.124 0555 8890 15.56 
70 13.20 0.824 .0758 1.214 21.11 
80 10.40 0.649 0961 1.539 26.67 
90 8.30 0.518 . 1204 1.929 32.22 
100 7.03 0.439 1369 2.193 37.78 
110 5.80 0.362 1724 2.762 43.33 
120 5.10 0.318 .1960 3.140 48.89 
Carbon Tetrachloride, CCl; 
20 69.5 4.34 0.01438 0.2303 — 6.67 
30 53.0 3.31 01886 3021 = 1) 
40 40.0 2.50 02500 4005 + 4.44 
60 24.0 1.50 04166 .6673 15.56 
70 19.5 1.22 .05128 .8214 21.11 
80 16.0 0.999 06345 1.016 26.67 
90 13.0 0.812 .07692 1.232 32.22 
100 10.0 0.624 .1000 1.602 37.78 
110 8.5 0.53 1176 1.884 43.33 
120 7.5 0.47 .1333 2.185 48.89 
Ethyl Ether, (C:H;)20 
0 38.0 2.37 0.0263 0.4213. | + —17.78 
10 32.5 2.03 0332 5318 = 1202 
20 27.0 1.69 0372 5959 — 6.67 
30 21.4 1.34 0468 7496 — 1.11 
40 17.0 1.06 0588 9419 + 4.44 
50 13.2 0.824 0757 12213 10.00 
70 7.8 0.49 .1280 2.050 21.11 
80 6.2 0.39 .1620 2.595 26.67 
90 5.1 0.32 . 1960 3.140 32..22 
100 4.5 0.28 .2220 3.556 37.78 
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Heat content 





THERMODYNAMIC 
Methyl Chloride, CH;Cl 


Heat content 















































Abs. press. sat. aby. 32°F Ht. of aby. 0°C Ht. of 
Temp. Mab BTU/lb. |vaporiz.) — g-cal./g _| yaporiz.| Temp. 
F BTU g-cal./g C 
Ib./in.? | kg/em?} Liq. Vap. Liq. Vap. 
—20 11.75 | 0.8261)—19.0 | 167.36)186.36 |—10.6 92.978)103.53 |—28.89 
—10 15.0 1.055 |—15.38] 168.83/184.21 |— 8.544] 93.795|102.34 |—23.33 
-— 5 16.79 | 1.180 |—13.58) 169.54/183.12 |— 7.544] 94.189)101.73 |—20.56 
0 18.8 1.32 |—11.75) 170.23)181.98 |— 6.528] 94.572|101.10 |—17.78 
+5 21.0 1.48 |— 9.93) 170.96|180.84 |— 5.517] 94.978|100.47 |—15.00 
10 23.3 1.64 |— 8.06) 171.58/179.65 |— 4.478] 95.322] $9.806]—12.22 
15 25.9 1.82 |— 6.74) 172.24/178.47 |— 3.744) 95.689} 99.150/— 9.44 
20 28.8 2.02 |— 4.32} 172.95|/177.27 |— 2.400] 96.083] 98.483]— 6.67 
25 31.8 2.24 |— 2.48) 173.63)176.10 |— 1.378) 96.461] 97.833/— 3.89 
30 35.2 2.47 |— 0.62] 174.28/174.90 |— 0.344] 96.822] 97.167/— 1.11 
35 38.7 2.72 |+ 1.75} 174.92)173.77 |+ 0.972} 97.178] 96.539/+- 1.67 
40 42.6 3.00 8.15] 175.57/172.42 1.75 | 97.539} 95.789 4.44 
45 46.9 3.30 5.04! 176.20/171.16 2.80 | 97.889) 95.089 i er" 
50 51.5 3.62 6.88] 176.78)169.90 3 82 | 98.211] 94.389) 10.00 
55 56.4 3.97 8.80) 177.45/168.65 4.89 | 98.583) 93.695] 12.78 
60 61.6 4.33 10.70) 178.05)167.35 5.944) 98.917) 92.972) 15.56 
65 67.3 4273 12.62) 178.64|166 02 7.011} 99.245) 92.233] 18.33 
70 73.3 5.15 14.52) 179.17|164.65 8.067) 99.589} 91.472] 21.11 
75 79.2 5.57 16.46) 179.78)163.28 9.144) 99.878] 90.711] 23.89 
80 85.3 6.00 18.36} 180.24/161.88 10.20 |100.13 | 89.933] 26.67 
85 94.1 6.62 20.12 180. 74/160.48 11.18 {10041 | 89.156) 29.44 
90 102.1 7.178 22.13} 181.22'159.09 12.29 |100.68 | 88.383] 32.22 
95 110.3 7.755 24.07| 181.76|157.70 13.37 |100.98 | 87.611] 35.00 
190 118.8 8.352 26.06 182 .36/156.30 14.48 |101.31 | 86.833] 37.78 
Mercury, Hg 
Ab. t Heat content Heat content 
Boece aan aby Soc hunell ElicoF aby. 0°C Ht. of 
Temp. vap. BIU/b. _ |vaporiz. g-cal./g vaporiz.| Temp. 
°F A BTU/ g-cal./g °C 
: : Ib. F 3 
Ib./in.2 |kg/em2} Liq. Vap. Liq. Vap 
402 0.4 0.03 13.81 |141.96)128.15 7.672) 78.867) 71.195) 205.56 
444 0.8 0.06 15.36 |142.60|127.24 8.533] 79.222] 70.689} 228.89 
458 1.0 | 0.07 15.89 |142.81/126.92 8.828) 79.339) 70.511] 236.67 
485 1.5 0.11 16.90 |143,23/126.33 9.389} 79.572) 70.183} 251.67 
505 2.0 | 0.14 17.65 |143.54|125.89 9.806] 79.745) 69.939) 262.7 
558 4.0 | 0.28 19.62 |144.34/124.72 | 10.90 | 80.189} 69.289] 292.2 
591 6.0 0.42 20.87 |144.86)123.99 11.59 | 80.478) 68.883) 310.56 
617 8.0 0.56 21.81 |145.24/123.43 12.12 | 80.689} 68.572] 325.00 
637 10.0 | 0.703 | 22.58 |145.56/122.98 | 12.54 | 80.867] 68.322] 336.11 
676 15.0 1.05 24.04 |146.16/122, 12 13.36 | 81.200) 67.844] 357.78 
706 20.0 | 1.41 25.15 |146.61/121.46 | 13.97 | 81.450] 67.478] 374.44 
730 25.0 | 1.76 26.05 |146.98)120.93 | 14.47 | 81.656] 67.183] 387.78 
751 30.0 | 2:11 26.81 |147.29/120.48 | 14.89 | 81.828] 66.933] 399.44 
769 35.0 2.46 27.49 |147.57/120.08 15.27 | 81.983} 66.711) 409.44 
785 40.0 | 2.81 28.08 |147.81|119.73 | 15.60 | 82.117] 66.517) 418.33 
799 45.0 3.16 28.62 |148.04/119.42 15.90 | 82.245) 66.344] 426.11 
812 50 3.5 29.11 |148.24/119.13 16.17 | 82.356] 66.183) 433.33 
836 60 4.2 29.99 |148.60)118.61 | 16.66 | 82.556) 65.894] 446.67 
857 70 4.9 30.75 |148.90/118.15 | 17.08 | 82.722] 65.639] 458.33 
875 80 5.6 31.44 |149.19/117.75 | 17.47 | 82.883] 65.417] 468.33 
892 90 6.3 32.06 |149.44/117.38 | 17.81 | 83.022) 65.211) 477.78 
907 100 7.03 32.63 /149.68)117.05 | 18.13 | 83.156] 65.028) 486.11 
921 110 US 33.16 |149.90/116.74 | 18.42 | 83.278] 64.856] 493.89 
934 120 8.44 33.66 |150.10)116.44 | 18.70 | 83.389] 64.689] 501.11 
947 130 9.14 34.12 |150.29/116.17 | 18.96 | 83.495} 64.539] 508.33 
958 140 9.84 34.55 |150.47/115.92 | 19.19 | 83.595] 64.400] 514.44 
969 150 10.5 34.96 |150.63/115.67 | 19.42 | 83.683] 64.261] 520.56 
1000 180 12a 36.09 1151.10/115.01 | 20.05 | 83.945] 63.894] 537.78 











PROPERTIES (Concluded) 
Methyl Chloride, CH;Cl 




































































Spec. vol. sat. g . Density sat. . . 
ec. vol. liq. 5 
Tene. oan pec. vol. liq ae Density of liq. Temp. 
ci} coy 
ft.3/lb. | m3/kg | ft.3/lb. | m3/kg | lb./ft.3} kg/m | lb./ft.3 | kg/m’ 
—20 8.09 ) .505 .015827) .0009880; 0.124 1.98 | 63.185 | 1012.1 |—28.89 
—10 6.46 | .403 -015985)| 0009979} .155 2.48 | 62.560 | 1002.1 |—23.33 
—5 5.80 | .362 .016013) .0009997} .172 2.76 | 62.450 | 1000.3 |—20.56 
0 5.18 | .323 -016146) .001008 -193 3.09 | 61.936 | 992.09 |—17.78 
+5 4.68 } 292 - 016228} .001013 .214 3.42 | 61.623 | 987.08 |—15.00 
10 4.18 | .261 - 016310} .001018 .239 3.83 | 61.311 982.08) —12.22 
15 3.88 | .242 .016388] . 001023 .258 4.13 | 61.022 977.45|— 9.44 
20 3.41 | .213 .016474! 001028 -293 4.70 | 60.702 972 .32)— 6.67 
25 3.09 | .193 -016552) 001033 .324 5.18 | 60.415 967.73)— 3.89 
30 2 Sha <h76 . 016645} .001039 .356 5.70 | 60.077 962.31)— 1.11 
35 2.50 | .156 .016746| .001045 .400 6.41 | 59.715 956.51|/+ 1.67 
40 2.31 | .144 .016809} .001049 433 6.93 | 59.492 952.94 4.44 
45 2.10 | 132 - 016929} .001057 .476 7.63 | 59.069 946.17 7.22 
50 1.93: | .120 - 017023} .001063 -518 8.30 | 58.745 940.98} 10.00 
55 1.75 | .109 .017118) .001069 571 9.16 | 58.419 935.76) 12.78 
60 1.61 | .101 .017219} .001075 .621 9.95 | 58.077 930.28) 15.56 
65 1.47 | .0918 | .017318).001081 -680 | 10.9 57.742 924.91} 18.33 
70 1.34 | .0837 | .017421|.0010838 .746 | 12.0 57.403 919.48) 21.11 
75 1.24 | .0774 | .017526}.001094 .806 | 12.9 | 57.058 | 913.96; 23.89 
80 1.14 | .0712)| .017632|.001101 .877 | 14.1 56.714 908.44] 26.67 
85 1.05 | .0655 | .017740! .001108 3952/1 45.3 56.369 902.92} 29.44 
90 0.98 | .061 . 017850; .001114 | 1.02 16.3 56.022 897.36) 32.22 
95 0.91 | .057 .017961}.001121 | 1.10 17.6 55.675 891.80) 35.00 
100 0.85 | .053 -018074| 001128 | 1.18 18.8 55.327 886.23] 37.78 
Mercury, Hg 
Spec. vol. sat. Density of sat. Entropy above 32°F 
Temp. vap. vap. BTU/lb./°F Temp 
oF °C 
ft.3/lb. | m3/kg | lb./ft.3 kg/m Liq. Vap. Evap. 
402 114.50 |7.1480 0.008733| 0.1399 .0209 . 1696 .1487 | 205.56 
444 59.72 |3.728 .016745| 0.26822] .0227 . 1635 .1408 | 228.89 
458 48.45 |3.025 .02064 0.3306 .0233 .1616 .1383 | 236.67 
485 33.14 |2.069 -03017 0.4833 0244 .1581 algo’ | 2ob. 6% 
505 25.32 {1.581 - 03948 0.6324 .0251 . 1556 .1305 | 262.78 
558 13.26 |0.8278 .07540 | 1.208 .0271 .1497 | .1226 | 292.22 
591 9.096 | .5678 - 10993 1.7609 0283 . 1462 -1179 | 310.56 
617 6.9630) .43469 -14361 2.3003 .0292 .1439 .1147 | 325.00 
637 5.6610} .35341 . 17664 2.8294 .0299 .1420 -1121 | 336.11 
676 3.8923) .24299 . 25691 4.1152 .0312 .1387 .1075 | 357.78 
706 2.983 | .1862 .8352 5.369 .0322 - 1364 -1042 | 374.44 
730 2.429 | .1516 4117 6.595 0330 1346 .1016 | 387.78 
751 2.053 | .1282 .4871 7.802 - 0336 21331 -0995 | 399.44 
769 1.7815) .11122 .5613 8.991 0342 1319 .0977 | 409.44 
785 1.5762} .098399| .6344 10.16 0346 . 1308 -0962 | 418.33 
799 1.4147] .088317| .7069 tt. 32 0351 . 1300 .0949 | 426.11 
812 1.284 | .08016 .7788 | 12.47 0355 1291 .0936 | 433.33 
836 1.086 | .06780 | .9204 | 14.74 0361 .1276 | .0915 | 446.67 
857 0.9436} .05891 | 1.0597 | 16.974 .0367 | .1265 .0898 | 458.33 
875 .8349] .05212 | 1.1977 | 19.185 0372 .1254 | .0882 | 468.33 
892 .7497| .04680 | 1.3338 | 21.365 .0377 | .1247 | .0870 | 477.78 
907 -6811} .04252 | 1.4682 23.518 -0381 1237 .0856 | 486.11 
921 .6242| .03897 | 1.6020 25.661 -0385 . 1230 .0845 | 493.89 
934 .5767| .03600 | 1.7340 | 27.775 .0389 | .1224 .0835 | 501,11 
947 .5360| .03346 | 1.8656 | 29.883 0392 .1218 | .0826 | 508.33 
958 -5012| .03129 | 1.9952 31.959 -0395 1213 -0818 | 514.44 
969 -4706| .02938 | 2.125 34.04 .0398 | .1207 -0809 | 520.56 
1000 .3990! .02491 | 2.506 40.14 -0406 1194 .0788 | 537.78 

















HIGH AND LOW TEMPERATURES 
Absolute zero, —273.18° C. 
M.p. of helium........ —272.2° C. | Oxy-acetylene flame....... 3500° C 
Bipvof heltum:~.....=.% — 268.9 Tungsten are under pres- 
M.p. of hydrogen...... — 259.18 sure (Luckey)...... peng cee elt ete) 
B.p. of hydrogen....... —252.8 Cored carbon are (Suits). 5500 
B.p. of liquid air....... —192 Iron welding are (Suits).. 6020 
a Tungsten are, max. 
Industrial furnaces..... 1700° C, (Suits); sass <4 wetness 6440 
Bunsen burner......_. 1870 Exploding wires by high 
Oxy-hydrogen flame... 2800 voltage discharge (An- 
Tungsten tube furnace Gerson) ayaetie ss + esisls afk 19700 
(Borsythe) 24.25% ae. 2800 —_—___——_ 
Carbon are _ furnace The Sun (Coblentz)..... 6000° K 
(Forsythe).......... 3200 Stars, max. estimated.... 30000° K, 
SCALE OF FUSIBILITY 
Num- : Approximate 
ber Mineral fusing point Notes 
1 Stibnite 625° C Fuses easily in a candle flame. 
2 Chalcopyrite 800° C Fuses slowly in a gas flame. 
3 Almandite 1050° C Only finest splinters rounded in a 
gas flame. 
4 Actinolite 1200° C Standard-size fragments are rounded 
easily before the blowpipe. 
5 Orthoclase 1300° C Standard-size fragments are rounded 
with difficulty before the blowpipe. 
6 Bronzite 1400° C Only finest splinters rounded on 
points with difficulty before the 
blowpipe. 
tdi Quartz >1400° C Entirely infusible before the blow- 
pipe. 











CONSTANT TEMPERATURE BATHS 


The following substances may be utilized between the temperatures indi- 
cated (boiling points) by using pressures from 10 to 76 cm. The second 


temperature given is the boiling point at the latter pressure. 


Several of the 


liquids are inflammable and must be used with caution. 











Substance Temperature °C 
Ethyl chloride —31.3 to 12.2 
Ethyl ether —12.1 to 34.5 
Carbon disulfide —4.8 to 46.3 
Acetone 7.5 to 56.1 
Chloroform 9.7 to 61.2 
Methyl alcohol 20.62 to 64.5 
Ethyl! alcohol 34.4 to 78.5 
Benzene 25.8 to 79.8 
Water 51.7 to 100. 
Toluene 51.8 to 110.5 
Chlorobenzene 70.3 to 132.1 
Isoamy] acetate 142.5 
Bromobenzene 90.7 to 156.2 
Aniline 119.4 to 184.4 
Naphthalene 144.3 to 217.9 
Methyl salicylate LOL ato 2238 
Isoamy! benzoate 262. 
Diphenylamine 221. ©» to 302.0 
Benzophenone 224. to 305.4 
Mercury 261.5 to 356.9 
Sulfur 330.7 to 444.6 
Zine 758. to 907. 
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HYGROMETRIC AND BAROMETRIC 
TABLES 


CONVERSION TABLE FOR BAROMETRIC READINGS 


U.S. inches to cm. 





Inches. -00 

27.0 68.580 
Zak . 834 
27.2 69.088 
27.3 . 3842 
27.4 .596 
27.5 .850 
27.6 70.104 
27.7 .358 
27.8 .612 
27.9 - 866 
28.0 71.120 
28.1 . 374 
28.2 -628 
28.3 . 882 
28.4 72.136 
28.5 . 390 
28.6 .644 
28.7 . 898 
28.8 73.152 
28.9 -406 
29.0 - 660 
29.1 .914 
29.2 74.168 
29.3 422 
29.4 -676 
29.5 .930 
29.6 75.184 
29.7 -438 
29.8 .692 
29.9 .946 
30.0 76.200 
30.1 454 
30.2 .708 
30.3 -962 
30.4 77.216 
30.5 .470 
30.6 724 
30.7 .978 
30.8 78.232 
30.9 .486 








1242 
496 


"258 
“512 














03 | .04 
- 656) .682 
910} .936 
164} .190 
418) .444 
672) .698 
926] .952 
180} .206 
434] .460 
688] .714 
942| .968 
196] .222 
450] .476 
704| .730 
958] .984 
212) .238 
466) .492 
720) .746 
974|*. 000 
228) .254 
482) .508 
736| .762 
990|*.016 
244) .270 
498) .524 
752| .778 
006|*.032 
260) .286 
514) .540 
- 768] .794 
-022)*.048 
.277| .302 
531) .556 
785| .810 
039|* .064 
293] .318 
547| .572 
801} .826 
055} *.080 
-3809| .334 
+563] .588 





-05 

- 707 
-961 
.215 
.469 
- 723 


-977 
.231 
-485 
- 739 
-993 


247 


L755 
*_009 
1263 


-517 
o7igl 
*,025 
279 
- 533 


. 787 
* 041 





-295 
. 549 
. 803 


¥.057|* 


*819 
* 1073 


327 
581 


*_089 
1343 


.597 
-851 
*.105 
-359 
-613 





























.07 
- 758) .783 
*,012/*.037 
- 266] .291 
-520) .545 
.¢74| .799 
* .028/*.053 
-282| ,307 
-536) .561 
-790] .815 
* .044|*.069 
-298] .32 
-552| .577 
-806| .831 
* _060/*.085 
314| .339 
568} .593 
-822| .847 
*.076|*.101 
-330| .355 
-584| .609 
-838] .863 
¥*_092|*.117 
-346! .371 
. 600} .625 
- 854) .879 
*,108/*. 133 
-362| .387 
-616) .641 
.870 ROF 
*.124|*.149 
-378) .404 
632| .658 
-886} .912 
*,140)*. 166 
-394| .420 
-648) .674 
-902) .928 
*,156|*.182 
410) .436 
-664| .690 








z= 


= 


= 


*, 
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CONVERSION TABLE FOR BAROMETRIC READINGS 
(Continued) 
U.S. Inches to Millibars 


Based on the relation 1 inch of mercury at 32°F represents a pressure of 


33.8639 millibars. 
Note: Figures in last nine columns to be preceded by 7, 8 or 9 as indicated. 















































Inches .00 01 .02 | .03 -04 | .05 | .06 .07 | .08 -09 
23.0 7 78.87 | 79.21) 79.55) 79.89] 60.22} 80.56) 80.90) 81.24) 81.58} 81.92 
23.1 7 82.26 | 82.59) 82.93} 83.27} 83.61] 83.95) 84.29) 84.63) 84.97) 85.30 
23.2 7 85.64 | 85.98] 86.32] 86.66] 87.00} 87.34) 87.67) 88.01] 88.35) 88.69 
23.3 7 89.03 | 89.37) 89.71} 90.04} 90.38} 90.72) 91.06) 91.40) 91.74) 92.08 
23.4 7 92.42 | 92.75) 93.09) 93.43] 93.77) 94.11] 94.45) 94.79) 95.12} 95.46 
23.5 7 95.80 | 96.14} 96.48) 96.82) 97.16] 97.49] 97.83] 98.17] 98.51} 98.85 
23.6 7 99.19 | 99.53} 99.87|*00.20/*00.54/*00.88/*01.22|*01.56/*01.90/*02. 24 
23.7 8 02.57 | 02.91) 03.25) 03.59} 03.93} 04.27] 04.61] 04.94) 05.28} 05.62 
23.8 8 05.96 | 06.30} 06.64] 06.98) 07.32) 07.65) 07.99) 08.33} 08.67} 09.01 
23.9 8 09.35 | 09.69} 10.02} 10.36) 10.70} 11.04] 11.38} 11.72} 12.06} 12.39 
24.0 8 12.73 | 13.07] 13.41] 13.75} 14.09) 14.43] 14.77] 15.10} 15.44) 15.78 
24.1 8 16.12 | 16.46} 16.80} 17.14) 17.47} 17.81} 18.15} 18.49] 18.83} 19.17 
24.2 8 19.51 | 19.85} 20.18] 20.52] 20.86] 21.20} 21.54) 21.88] 22.22) 22.55 
24.3 8 22.89 | 23.23] 23.57] 23.91] 24.25) 24.59] 24.92} 25.26] 25.60) 25.94 
24.4 8 26.28 | 26.62} 26.96] 27.30) 27.63) 27.97] 28.31] 28.65] 28.99) 29.33 
24.5 8 29.67 | 30.00} 30.34] 30.68] 31.02) 31.36] 31.70] 32.04) 32.37) 32.71 
24.6 8 33.05 | 33.39) 33.73] 34.07) 34.41] 34.75) 35.08) 35.42) 35.76) 36.10 
24.7 8 36.44 | 36.78) 37.12] 37.45] 37.79] 38.13] 38.47] 38.81} 39.15} 39.49 
24.8 8 39.82 | 40.16] 40.50) 40.84] 41.18] 41.52) 41.86] 42.20} 42.53] 42.87 
24.9 8 43.21 | 43.55) 43.89) 44.23) 44.57) 44.90) 45.24) 45.58) 45.92] 46.26 
25.0 8 46.60 | 46.94) 47.27) 47.61] 47.95] 48.29) 48.63] 48.97) 49.31) 49.65 
25.1 8 49.98 | 50.32} 50.66] 51.00) 51.34) 51.68} 52.02) 52.35) 52.69) 53.03 
25.2 8 53.37 | 53.71) 54.05] 54.39) 54.72) 55.06) 55.40) 55.74) 56.08) 56.42 
25.3 8 56.76 | 57.10} 57.43) 57.77) 58.11) 58.45} 58.79) 59.13) 59.47) 59.80 
25.4 8 60.14 | 60.48} 60.82) 61.16] 61.50} 61.84} 62.17) 62.51) 62.85} 63.19 
25.5 8 63.53 | 63.87) 64.21) 64.55) 64.88) 65.22) 65.56) 65.90) 66.24) 66.58 
25.6 8 66.92 | 67.25) 67.59] 67.93] 68.27) 68.61] 68.95) 69.29] 69.62) 69.96 
25.7 8 70.30 | 70.64} 70.98] 71.32) 71.66] 72.00) 72.33) 72.67] 73.01) 73.35 
25.8 8 73.69 | 74.03] 74.37] 74.70) 75.04] 75.38] 75.72] 76.06] 76.40] 76.74 
25.9 8 77.08 | 77.41] 77.75) 78.09} 78.43] 78.77] 79.11] 79.45) 79.78) 80.12 
26.0 8 80.46 | 80.80) 81.14) 81.48] 81.82) 82.15} 82.49) 82.83) 83.17) 83.51 
26.1 8 83.85 | 84.19] 84.53} 84.86] 85.20) 85.54] 85.88] 86.22) 86.56) 86.90 
26.2 8 87.23 | 87.57) 87.91] 88.25] 88.59} 88.93) 89.27] 89.60) 89.94) 90.28 
26.3 8 90.62 | 90.96) 91.30} 91.64} 91.98] 92.31) 92.65) 92.99) 93.33} 93.67 
26.4 8 94.01 | 94.35} 94.68] 95.02} 95.36} 95.70} 96.04] 96.38] 96.72) 97.05 
26.5 8 97.39 | 97.73} 98.07] 98.41] 98.75} 99.09} 99.43] 99.76/*00.10)*00.44 
26.6 9 00.78 | 01.12} 01.46] 01.80} 02.13] 02.47} 02.81} 03.15} 03.49) 03.83 
26.7 9 04.17 | 04.50} 04.84] 05.18) 05.52) 05.86} 06.20) 06.54) 06.88] 07.21 
26.8 9 07.55 | 07.89] 08.23] 08.57] 08.91} 09.25} 09.58} 09.92} 10.26) 10.60 
26.9 9 10.94 | 11.28} 11.62) 11.95} 12.29] 12.63} 12.97} 13.31} 13.65} 13.99 

9 14.33 | 14.66} 15.00 16.70} 17.03) 17.37 
9 17.71 | 18.05) 18.39 20.08] 20.42) 20.76 
9 21.10 | 21.44) 21.78 23.47} 23.81} 24.15 
9 24.48 | 24.82) 25.16 26.85] 27.19) 27.53 
9 27.87 | 28.21] 28.55 30.24] 30.58} 30.95 
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(Continued) 
U.S. Inches to Millibars (Continued) 
Note: Figures in last nine columns to be preceded by 9 or 10 as indicated. 



























































Inches -00 01 02 03 04 05 .06 | .07 | .08 | .09 
27.5 9 31.26 | 31.60) 31.93) 32.27) 32.61] 32.95) 33.29] 33.63] 33.97] 34.31 
27.6 9 34.64 | 34.98] 35.32) 35.66] 36.00} 36.34) 36.68) 37.01) 37.35) 37.69 
27.7 9 38.03 | 38.37| 38.71] 39.05] 39.38} 39.72) 40.06} 40.40) 40.74) 41.08 
27.8 9 41.42 | 41.76| 42.09] 42.43] 42.77] 43.11] 43.45} 43.79] 44.13) 44.46 
27.9 9 44.80 | 45.14) 45.48) 45.82] 46.16] 46.50) 46.83) 47.17) 47.51) 47.85 
28.0 9 48.19 | 48.53] 48.87] 49.21] 49.54) 49.88) 50.22) 50.56) 50.90) 51.24 
28.1 9 51.58 | 51.91) 52.25) 52.59] 52.93] 53.27) 53.61) 53.95) 54.28) 54.62 
28 .2 9 54.96 | 55.30) 55.64) 55.98] 56.32] 56.66] 56.99] 57.33) 57.67) 58.01 
28.3 9 58.35 | 58.69} 59.03) 59.36] 59.70} 60.04] 60.38} 60.72) 61.06] 61.40 
28.4 9 61.73 | 62.07) 62.41} 62.75) 63.09] 63.43) 63.77] 64.11) 64.44) 64.78 
28.5 9 65.12 | 65.46) 65.80} 66.14) 66.48} 66.81) 67.15) 67.49) 67.83) 68.17 
28.6 9 68.51 | 68.85) 69.18} 69.52) 69.86} 70.20) 70.54] 70.88) 71.22) 71.56 
28.7 9 71.89 | 72.23) 72.57| 72.91| 73.25] 73.59] 73.93] 74.26) 74.60) 74.94 
28.8 9 75.28 | 75.62) 75.96] 76.30) 76.63] 76.97| 77.31) 77.65] 77.99) 78.33 
28.9 9 78.67 | 79.01] 79.34) 79.68} 80.02} 80.36) 80.70] 81.04) 81.38) 81.71 
29.0 9 82.05 | 82.39] 82.73} 83.07) 83.41] 83.75) 84.08] 84.42) 84:76) 85.10 
29.1 9 85.44 | 85.78} 86.12] 86.46] 86.79} 87.13] 87.47] 87.81} 88.15] 88.49 
29.2 9 88.83 | 89.16] 89.50) 89.84] 90.18} 90.52] 90.86} 91.20) 91.53) 91.87 
29.3 9 92.21 | 92.55] 92.89] 93.23) 93.57) 93.91) 94.24] 94.58} 94.92) 95.26 
29.4 9 95.60 | 95.94] 96.28) 96.61] 96.95} 97.29] 97.63] 97.97) 98.31) 98.65 
29.5 9 98.99 | 99.32) 99.66/*00.00|*00.34/*00. 68) *01.02)*01.36|*01.69)*02.03 
29.6 10 02.37 | 02.71] 03.05} 03.39] 03.73) 04.06] 04.40) 04.74) 05.08} 05.42 
29.7 10 05.76 | 06.10) 06.44) 06.77| 07.11) 07.45} 07.79) 08.13} 08.47} 08.81 
29.8 10 09.14 | 09.48} 09.82) 10.16) 10.50) 10.84) 11.18) 11.51) 11.85) 12.19 
29.9 10 12.53 | 12.87} 13.21] 13.55] 13.89) 14.22) 14.56] 14.90] 15.24) 15.58 
30.0 10 15.92 | 16.26] 16.59] 16.93] 17.27| 17.61] 17.95} 18.29] 18.63} 18.96 
30.1 10 19.30 | 19.64] 19.98} 20.32] 20.66} 21.00) 21.34) 21.67} 22.01) 22.35 
30.2 10 22.69 | 23.03) 23.37) 23.71) 24.04] 24.38) 24.72] 25.06] 25.40) 25.74 
30.3 10 26.08 | 26.41) 26.75) 27.09) 27.43} 27.77] 28.11) 28.45} 28.79] 29.12 
30.4 10 29.46 | 29.80) 30.14) 30.48) 30.82) 31.16) 31.49) 31.83} 32.17) 32.51 
30.5 10 32.85 | 33.19] 33.53) 33.86] 34.20) 34.54] 34.88] 35.22) 35.56} 35.90 
30.6 10 36.24 | 36.57] 36.91} 37.25] 37.59] 37.93) 38.27] 38.61] 38.94) 39.28 
30.7 10 39.62 | 39.96} 40.30) 40.64| 40.98) 41.31] 41.65} 41.99) 42.33) 42.67 
30.8 10 43.01 | 43.35] 43.69] 44.02] 44.36] 44.70) 45.04] 45.38) 45.72) 46.06 
30.9 10 46.39 | 46.73} 47.07| 47.41] 47.75] 48.09] 48.43] 48.76) 49.10) 49.44 
31.0 10 49.78 | 50.12} 50.46] 50.80] 51.14) 51.47) 51.81] 52.15) 52.49) 52.88 
31.1 10 53.17 | 53.51) 53.84] 54.18] 54.52) 54.86] 55.20) 55.54) 55.88] 56.22 
31.2 10 56.55 | 56.89} 57.23) 57.57| 57.91) 58.25) 58.59} 58.92) 59.26) 59.60 
31.3 10 59.94 | 60.28) 60.62) 60.96) 61.29} 61.63} 61.97) 62.31) 62.65) 62.99 
31.4 10 63.33 | 63.67) 64.00] 64.34] 64.68] 65.02] 65.36] 65.70) 66.04) 66.37 
31.5 10 66.71 | 67.05) 67.39] 67.73] 68.07) 68.41) 68.74] 69.08) 69.42) 69.76 
31.6 10 70.10 | 70.44] 70.78] 71.12) 71.45] 71.79) 72.13) 72.47] 72.81] 73.15 
31.7 10 73.49 | 73.82) 74.16) 74.50] 74.84) 75.18] 75.52} 75.86) 76.19) 76.53 
31.8 10 76.87 | 77.21) 77.55| 77.89| 78.23] 78.57| 78.90| 79.24] 79.58] 79.92 
31.9 10 80.26 | 80.60) 80.94) 81.27) 81.61) 81.95} 82.29) 82.63) 82.97] 83.31 
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(Continued) 
Centimeters to Millibars 
Based on the relation 1 centimeter of mercury at 0°C represents a pressure 
of 13.3322 millibars. 
Note: Figures in last nine columns-to be preceded by 9. 






































Centi- 2 

mista 00 01 02 .03 04 .05 | .06 | .07 | .08 | .09 
68.0 9 06.59 | 06.72} 06.86) 06.99] 07.12) 07.26] 07.39] 07.52] 07.66] 07.79 
68.1 9 07.92 | 08.06) 08.19) 08.32] 08.46] 08.59} 08.72] 08.86) 08.99] 09.12 
68.2 9 09.26 | 09.39} 09.52) 09.66] 09.79] 09.92) 10.06} 10.19] 10.32] 10.46 
68.3 9 10.59 | 10.72] 10.86] 10.99) 11.12] 11.26] 11.39] 11.52] 11.66] 11.79 
68.4 9 11.92 | 12.06} 12.19} 12.32) 12.46) 12.59] 12.72] 12.86] 12.99] 13.12 
68.5 9 13.26 | 13.39] 13.52] 13.66] 13.79] 13.92] 14.06] 14.19] 14.32] 14.46 
68.6 9 14.59 | 14,72) 14.86] 14.99] 15.12) 15.26] 15.39] 15.52] 15.66] 15.79 
68.7 9 15.92 | 16.06} 16.19} 16.32} 16.46] 16.59] 16.72] 16.86) 16.99] 17.12 
68.8 9 17.26 | 17.39} 17.52] 17.66} 17.79] 17.92} 18.06] 18.19] 18.32] 18.46 
68.9 9 18.59 | 18.72} 18.86] 18.99] 19.12} 19.26] 19.39] 19.52] 19.66] 19.79 
69.0 9 19.92 | 20.06] 20.19} 20.32] 20.46] 20.59] 20.72] 20.86] 20.99] 21.12 
69.1 9 21.26 | 21.39] 21.52] 21.65] 21.79] 21.92] 22.05) 22.19] 22.32] 29.45 
69.2 9 22.59 | 22.72] 22.85) 22.99} 23.12] 23.25] 23.39] 28.52] 23.65] 23.79 
69.3 9 23.92 | 24.05} 24.19] 24.32] 24.45] 24.59] 24.72] 24.85] 24.99] 25.12 
69.4 9 25.25 | 25.39] 25.52] 25.65] 25.79] 25.92] 26.05) 26.19] 26.32] 26.45 
69.5 9 26.59 | 26.72! 26.85] 26.99] 27.12) 27.25] 27.39] 27.52] 27.65] 27.79 
69.6 9 27.92 | 28.05} 28.19) 28.32] 28.45) 28.59] 28.72] 28.85] 28.99] 29.12 
69.7 9 29.25 | 29.39] 29.52] 29.65] 29.79] 29.92] 30.05] 30.19] 30.32] 30.45 
69.8 9 30.59 | 30.72} 30.85] 30.99] 31.12) 31.25) 31.39] 31.52] 31.65] 31.79 
69.9 9 31.92 | 32.05) 32.19] 32.32) 32.45) 32.59] 32.72] 32.85] 32.99] 33.12 
70.0 9 33.25 | 33.39] 33.52) 33.65] 33.79] 33.92] 34.05] 34.19] 34.32] 34.45 
70.1 9 34.59 | 34.72] 34.85} 34.99] 35.12! 35.25] 35.39] 35.52] 35.65) 35.79 
70.2 9 35.92 | 36.05} 36.19] 36.32] 36.45] 36.59] 36.72] 36.85) 36.99] 37.12 
70.3 9 37.25 | 37.39] 37.52] 37.65} 37.79] 37.92] 38.05) 38.19] 38.32] 38.45 
70.4 9 38.59 | 38.72) 38.85] 38.99] 39.12) 39.25] 39.39] 39.52] 39.65] 39.79 
70.5 9 39.92 | 40.05} 40.19} 40.32} 40.45] 40.59] 40.72] 40.85] 40.99] 41.12 
70.6 9 41.25 | 41.39] 41.52} 41.65] 41.79] 41.92] 42.05) 42.19] 42.39] 49.45 
70.7 9 42.59 | 42.72] 42.85) 42.99] 43.12] 43.25] 43.39] 43.52] 43.65] 43.79 
70.8 9 43.92 | 44.05} 44.19] 44.32] 44.45] 44.59] 44.72] 44.85] 44.99] 45.12 
70.9 9 45.25 | 45.39) 45.52) 45.65] 45.79] 45.92] 46.05] 46.19) 46.32] 46.45 
71.0 9 46.59 | 46.72) 46.85) 46.99] 47.12] 47.25] 47.39] 47.52] 47.65] 47.79 
Th 9 47.92 | 48.05} 48.19] 48.32] 48.45] 48.59] 48.72] 48.85] 48.99] 49.12 
7.2 9 49.25 | 49.39] 49.52) 49.65] 49.79] 49.92] 50.05} 50.19) 50.32] 50.45 
71.3 9 50.59 | 50.72) 50.85} 50.99} 51.12} 51.25) 51.39] 51.52] 51.65] 51.79 
71.4 9 51.92 | 52.05) 52.19) 52.82] 52.45) 52.59] 52.72] 52.85] 52.99] 53.12 
71.5 9 53.25 | 53.39] 53.52] 53.65] 53.79] 53.92) 54.05] 54.19) 54.32] 54.45 
71.6 9 54.59 | 54.72) 54.85] 54.99] 55.12) 55.25] 55.39] 55.52] 55.65] 55.79 
(LRA 9 55.92 | 56.05} 56.19} 56.32] 56.45] 56.59] 56.72] 56.85] 56.99] 57.12 
71.8 9 57.25 | 57.39} 57.52) 57.65] 57.79| 57.92] 58.05} 58.19] 58.32] 58.45 
71.9 9 58.59 | 58.72) 58.85) 58.99} 59.12] 59.25) 59.39] 59.52) 59.65] 59.79 
72.0 9 59.92 | 60.05) 60.19} 60.32] 60.45) 60.59] 60.72] 60.85] 60.98} 61.12 
72.1 9 61.25 | 61.38} 61.52] 61.65) 61.78] 61.92) 62.05] 62.18] 62.32] 62.45 
72.2 9 62.58 | 62.72} 62.85) 62.98] 63.12] 63.25] 63.38] 63.52] 63.65] 63.78 
72.3 9 63.92 | 64.05) 64.18] 64.32} 64.45] 64.58] 64.72] 64.85] 64.98] 65.12 
72.4 9 65.25 | 65.38) 65.52) 65.65] 65.78] 65.92] 66.05] 66.18) 66.32] 66.45 
72.5 9 66.58 | 66.72} 66.85] 66.98] 67.12} 67.25! 67.38] 67.52] 67.65] 67.78 
72.6 9 67.92 | 68.05] 68.18} 68.32] 68.45} 68.58] 68.72) 68.85) 68.98] 69.12 
72.7 9 69.25 | 69.38) 69.52} 69.65) 69.78] 69.92] 70.05) 70.18] 70.32] 70.45 
72.8 9 70.58 | 70.72) 70.85) 70.98} 71.12] 71.25] 71.38] 71.52) 71.65] 71.78 
72.9 9 71.92 | 72.05| 72.18] 72.32] 72.45| 72.58] 72.72| 72.85] 72.98| 73.12 
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(Continued) 
Centimeters to Millibars (Continued) 
Note: Figures in last nine columns to be preceded by 9 or 10. 









































Gian + 
sags 00 o1 | .o2 | .03 | .04 | .05 | .06 | .07 | .o8 | .09 
73.0 | 9 73.25 | 73.38| 73.52| 73.65] 73.78| 73.92| 74.05] 74.18] 74.32] 74.45 
(ee 9 74.58 | 74.72) 74.85| 74.98) 75.12) 75.25) 75.38) 75.52! 75.65) 75.78 
73.2 9 75.92 | 76.05) 76.18] 76.32] 76.45) 76.58) 76.72| 76.85) 76.98) 77.12 
73.3 | 9 77.25 | 77.38| 77.52| 77.65| 77.78| 77.92| 78.05| 78.18| 78.32| 78.45 
73.4 | 9 78.58 | 78.72| 78.85| 78.98| 79.12] 79.25] 79.38] 79.52) 79.65| 79.78 
TEES 9 79.92 | 80.05} 80.18] 80.32] 80.45] 80.58) 80.72) 80.85] 80.98} 81.12 
73.6 9 81.25 | 81.38} 81.52) 81.65] 81.78} 81.92) 82.05} 82.18) 82.32] 82.45 
T3827 9 82.58 | 82.72) 82.85) 82.98] 83.12) 83.25} 83.38] 83.52) 83.65) 83.78 
73.8 9 83.92 | 84.05] 84.18] 84.32) 84.45] 84.58] 84.72} 84.85) 84.98} 85.12 
73.9 9 85.25 | 85.38] 85.52] 85.65) 85.78] 85.92] 86.05] 86.18) 86.32) 86.45 
74.0 | 9 86.58 | 86.72| 86.85] 86.98| 87.12] 87.25| 87.38] 87.52 87.65] 87.78 
74.1 9 87.92 | 88.05! 88.18) 88.32] 88.45} 88.58] 88.72] 88.85} 88.98] 89.12 
74.2 9 89.25 | 89.38] 89.52) 89.65] 89.78} 89.92) 90.05] 90.18} 90.32) 90.45 
74.3 9 90.58 | 90.72) 90.85} 90.98} 91.12} 91.25) 91.38} 91.52) 91.65) 91.78 
74.4 9 91.92 | 92.05} 92.18) 92.32] 92.45} 92.58) 92.72} 92.85) 92.98) 93.12 
74.5 | 9 93.25 | 93.38] 93.52] 93.65] 93.78| 93.92] 94.05] 94.18] 94.32] 94.45 
74.6 9 94.58 | 94.72) 94.85] 94.98] 95.12] 95.25) 95.38] 95.52) 95.65] 95.78 
74.7 9 95.92 | 96.05] 96.18] 96.32) 96.45] 96.58] 96.72) 96.85) 96.98) 97.12 
74.8 9 97.25 | 97.38] 97.52) 97.65] 97.78) 97.92] 98.05] 98.18] 98.32] 98.45 
74.9 | 9 98.58 | 98.72] 98.85| 98.98] 99.12] 99.25] 99.38] 99.52] 99.65] 99.78 
75.0 | 9 99.92 |*00.05]*00.18|*00.31|*00.45|*00.58|*00.71|*00.85|*00.98|*01.11 
75.1 10 01.25 | 01.38) 01.51] 01.65] 01.78} 01.91] 02.05] 02.18} 02.31] 02.45 
75.2 10 02.58 | 02.71] 02.85) 02.98] 03.11) 03.25) 03.38] 03.51] 03.65] 03.78 
75.3 10 03.91 | 04.05) 04.18} 04.31) 04.45] 04.58) 04.71) 04.85) 04.98] 05.11 
75.4 | 10 05.25 | 05.38 05.51| 05.65| 05.78] 05.91] 06.05] 06.18] 06.31) 06.45 
75.5 | 10 06.58 | 06.71] 06.85] 06.98] 07.11| 07.25] 07.38] 07.51] 07.65] 07.78 
75.6 | 10 07.91 | 08.05] 08.18) 08.31] 08.45] 08.58] 08.71| 08.85] 08.98 09.11 
1000 10 09.25 | 09.38) 09.51] 09.65] 09.78] 09.91} 10.05] 10.18} 10.31] 10.45 
75.8 10 10.58 | 10.71) 10.85} 10.98] 11.11] 11.25) 11.38] 11.51] 11.65] 11.78 
75.9 10 11.91 | 12.05] 12.18) 12.31) 12.45] 12.58) 12.71] 12.85} 12.98] 13.11 
76.0 | 10 13.25 | 13.38] 13.51] 13.65] 13.78] 13.91] 14.05] 14.18] 14.31] 14.45 
76.1 | 10 14.58 | 14.71] 14.85] 14.98] 15.11] 15.25] 15.38] 15.51] 15.65] 15.78 
76.2 | 10 15.91 | 16.05] 16.18] 16.31| 16.45] 16.58) 16.71] 16.85] 16.98] 17.11 
76.3 | 10 17.25 | 17.38] 17.51| 17.65| 17.78] 17.91] 18.05] 18.18] 18.31] 18.45 
76.4 | 10 18.58 | 18.71| 18.85| 18.98] 19.11] 19.25] 19.38] 19.51| 19.65] 19.78 
76.5 | 10 19.91 | 20.05] 20.18] 20.31] 20.45] 20.58] 20.71] 20.85] 20.98] 21.11 
76.6 10 21.25 | 21.38) 21.51] 21.65) 21.78] 21.91) 22.05} 22.18] 22.31] 22.45 
76.7 10 22°58 | 22.71) 22.85] 22.98] 23.11] 23.25) 23.38] 23.51] 23.65) 23.78 
76.8 10 23.91 | 24.05) 24.18] 24.31) 24.45] 24.58) 24.71) 24.85] 24.98) 25.11 
76.9 | 10 25.25 | 25.38| 25.51| 25.65] 25.78] 25.91| 26.05| 26.18] 26.31] 26.45 
77.0 | 10 26.58 | 26.71] 26.85] 26.98] 27.11] 27.25] 27.38] 27.51] 27.65] 27.78 
77.1 | 10 27.91 | 28.05] 28.18] 28.31] 28.45] 28.58] 28.71] 28.85| 28.98] 29.11 
77.2 | 10 29.25 | 29.38] 29.51) 29.65] 29.78] 29.91] 30.05] 30.18] 30.31] 30.45 
77.3 | 10 30.58 | 30.71| 30.85| 30.98| 31.11] 31.25] 31.38] 31.51] 31.65] 31.78 
77.4 | 10 31.91 | 32.05] 32.18] 32.31| 32.45] 32.58] 32.71| 32.85| 32.98| 33.11 
77.5 | 10 33.25 | 33.38] 33.51| 33.65] 33.78} 33.91| 34.05] 34.18] 34.31| 34.45 
77.6 | 10 34.58 | 34.71| 34.85| 34.98| 35.11] 35.25] 35.38] 35.51| 35.65| 35.78 
77.7 | 10 35.91 | 36.05| 36.18| 36.31| 36.45] 36.58) 36.71| 36.85| 36.98] 37.11 
77.8 | 10 37.25 | 37.38| 37.51| 37.65| 37.78| 37.91| 38.05| 38.18] 38.31| 38.45 
77:9 | 10 38.58 | 38.71] 38.85] 38.98| 39.11] 39.24] 39.38] 39.51| 39.64] 39.78 




















CONVERSION TABLE FOR BAROMETRIC READINGS 
(Continued) 

U.S. Inches to Millibars 
Based on the relation 1 inch of mercury at 32°F represents a pressure of 


33.8639 millibars. 


Note: Figures in last nine columns to be preceded by 7, 8 or 9 as indicated. 




































Inches -00 01 .02 03 04 .05 | .06 .07 | .08 
23.0 7 78.87 | 79.21] 79.55} 79.89} 80.22} 80.56} 80.90} 81.24} 81.58 
23.1 7 82.26 | 82.59] 82.93} 83.27} 83.61] 83.95} 84.29] 84.63] 84.97 
23.2 7 85.64 | 85.98} 86.32] 86.66} 87.00] 87.34] 87.67} 88.01] 88.35 
23.3 7 89.03 | 89.37) 89.71) 90.04} 90.38} 90.72) 91.06] 91.40} 91.74 
23.4 7 92.42 | 92.75) 93.09) 93.43] 93.77] 94.11] 94.45) 94.79] 95.12 
23.5 7 95.80 | 96.14} 96.48} 96.82} 97.16] 97.49] 97.83] 98.17] 98.51 
23.6 7 99.19 | 99.53} 99.87|*00.20)}*00.54/*00. 88)*01.22|*01.56|*01.90 
23.7 8 02.57 | 02.91] 03.25] 03.59] 03.93] 04.27] 04.61} 04.94] 05.28 
23.8 8 05.96 | 06.30} 06.64] 06.98) 07.32) 07.65} 07.99} 08.33] 08.67 
23.9 8 09.35 | 09.69} 10.02] 10.36) 10.70} 11.04} 11.38} 11.72] 12.06 
24.0 8 12.73 | 138.07] 13.41] 13.75] 14.09) 14.43) 14.77] 15.10} 15.44 
24.1 8 16.12 | 16.46) 16.80} 17.14} 17.47) 17.81] 18.15] 18.49} 18.83 
24.2 8 19.51 | 19.85} 20.18] 20.52) 20.86) 21.20) 21.54) 21.88) 22.22 
24.3 8 22.89 | 23.23) 23.57) 23.91) 24.25) 24.59) 24.92) 25.26) 25.60 
24.4 8 26.28 | 26.62] 26.96] 27.30} 27.63] 27.97] 28.31] 28.65] 28.99 
24.5 8 29.67 | 30.00} 30.34] 30.68] 31.02) 31.36] 31.70] 32.04) 32.37 
24.6 8 33.05 | 33.39] 33.73] 34.07) 34.41) 34.75) 35.08) 35.42) 35.76 
24.7 8 36.44 | 36.78] 37.12) 37.45) 37.79] 38.13] 38.47) 38.81) 39.15 
24.8 8 39.82 | 40.16) 40.50) 40.84) 41.18] 41.52) 41.86] 42.20) 42.53 
24.9 8 43.21 | 43.55) 43.89] 44.23) 44.57] 44.90) 45.24) 45.58) 45.92 
25.0 8 46.60 | 46.94) 47.27) 47.61) 47.95) 48.29) 48.63) 48.97) 49.31 
25.1 8 49.98 | 50.32) 50.66] 51.00} 51.34) 51.68) 52.02) 52.35) 52.69 
25.2 8 53.37 | 538.71] 54.05} 54.39] 54.72) 55.06} 55.40] 55.74) 56.08 
25.3 8 56.76 | 57.10) 57.43) 57.77] 58.11] 58.45) 58.79) 59.13) 59.47 
25.4 8 60.14 | 60.48) 60.82) 61.16] 61.50) 61.84) 62.17) 62.51) 62.85 
25.5 8 63.53 | 63.87] 64.21) 64.55) 64.88) 65.22) 65.56) 65.90) 66.24 
25.6 8 66.92 | 67.25) 67.59) 67.93) 68.27) 68.61] 68.95) 69.29) 69.62 
25.7 8 70.30 | 70.64) 70.98} 71.32} 71.66) 72.00) 72.33} 72.67} 73.01 
25.8 8 73.69 | 74.03) 74.37] 74.70) 75.04] 75.38] 75.72] 76.06} 76.40 
25.9 8 77.08 | 77.41] 77.75] 78.09} 78.43] 78.77] 79.11] 79.45] 79.78 
26.0 8 80.46 | 80.80) 81.14) 81.48) 81.82) 82.15) 82.49) 82.83] 83.17 
26.1 8 83.85 | 84.19} 84.53] 84.86] 85.20} 85.54] 85.88] 86.22) 86.56 
26.2 8 87.23 | 87.57) 87.91] 88.25] 88.59] 88.93] 89.27) 89.60) 89.94 
26.3 8 90.62 | 90.96) 91.30} 91.64) 91.98) 92.31) 92.65) 92.99] 93.33 
26.4 8 94.01 | 94.35) 94.68} 95.02} 95.36) 95.70) 96.04) 96.38) 96.72 
26.5 8 97.39 | 97.73} 98.07} 98.41] 98.75} 99.09} 99.43} 99.76/*00.10 
26.6 9 00.78 | 01.12) 01.46) 01.80} 02.13} 02.47) 02.81) 03.15} 03.49 
26.7 9 04.17 | 04.50} 04.84} 05.18} 05.52} 05.86} 06.20} 06.54) 06.88 
26.8 9 07.55 | 07.89} 08.23} 08.57) 08.91} 09.25} 09.58} 09.92) 10.26 
26.9 9 10.94 | 11.28) 11.62; 11.95} 12.29} 12.63) 12.97) 13.31) 13.65 
27.0 9 14.33 | 14.66} 15.00] 15.34] 15.68) 16.02} 16.36] 16.70} 17.03 

: 9 17.71 | 18.05} 18.39] 18.73} 19.07] 19.40} 19.74] 20.08] 20.42 
9 21.10 | 21.44) 21.78) 22.11 , 23.47} 23.81 
: a: 48 | 24.82) 25.16] 25 50 26.85) 27.19 


7.87 











1930 


30.24 


30.58 







-09 


81.92 
85.30 
88.69 
92.08 
95.46 


98.85 
*02.24 
05.62 
09.01 
12.39 


15.78 
19.17 
22.55 
25.94 
29.33 


32.71 
36.10 
39.49 
42.87 
46.26 


49.65 
53.03 
56.42 
59.80 
63.19 


66.58 
69.96 
73.35 
76.74 
80.12 


83.51 
86.90 
90.28 
93.67 
97.05 


*00.44 
03.83 
07.21 
10.60 
13.99 


17.37 
20.76 
24.15 
27.53 
30.95 














CONVERSION TABLE FOR BAROMETRIC READINGS 
(Continued) 
U.S. Inches to Millibars (Continued) 
Note: Figures in last nine columns to be preceded by 9 or 10 as indicated. 


























Inches 00 01 -02 -03 04 -05 | .06 | .07 | .08 -09 
27.5 9 31.26 | 31.60] 31.93) 32.27) 32.61] 32.95) 33.29) 33.63) 33.97) 34.31 
27.6 9 34.64 | 34.98] 35.32) 35.66) 36.00] 36.34) 36.68) 37.01) 37.35] 37.69 
27.7 9 38.03 | 38.37] 38.71] 39.05) 39.38] 39.72) 40.06) 40.40) 40.74) 41.08 
27.8 9 41.42 | 41.76] 42.09] 42.43) 42.77] 43.11) 43.45) 43.79) 44.13) 44.46 
27.9 9 44.80 | 45.14] 45.48] 45.82) 46.16] 46.50) 46.83) 47.17| 47.51) 47.85 
28.0 9 48.19 | 48.53] 48.87) 49.21) 49.54) 49.88) 50.22) 50.56) 50.90) 51.24 
28.1 9 51.58 | 51.91| 52.25] 52.59) 52.93] 53.27) 53.61) 53.95) 54.28) 54.62 
28.2 9 54.96 | 55.30] 55.64] 55.98) 56.32) 56.66] 56.99) 57.33) 57.67] 58.01 
28.3 9 58.35 | 58.69) 59.03] 59.36) 59.70) 60.04) 60.38) 60.72) 61.06) 61.40 
28.4 9 61.73 | 62.07] 62.41] 62.75] 63.09] 63.43] 63.77) 64.11) 64.44) 64.78 
28.5 9 65.12 | 65.46] 65.80] 66.14) 66.48) 66.81] 67.15) 67.49) 67.83) 68.17 
28.6 9 68.51 | 68.85] 69.18] 69.52) 69.86) 70.20} 70.54) 70.88) 71.22) 71.56 
28.7 9 71.89 | 72.23] 72.57| 72.91) 73.25) 73.59] 73.93) 74.26) 74.60] 74.94 
28.8 9 75.28 | 75.62| 75.96] 76.30) 76.63) 76.97] 77.31) 77.65) 77.99) 78.33 
28.9 9 78.67 | 79.01] 79.34] 79.68] 80.02} 80.36) 80.70) 81.04) 81.38) 81.71 
29.0 9 82.05 | 82.39] 82.73} 83.07| 83.41] 83.75) 84.08) 84.42) 84.76) 85.10 
29.1 9 85.44 | 85.78] 86.12} 86.46) 86.79] 87.13) 87.47) 87.81) 88.15) 88.49 
29.2 9 88.83 | 89.16] 89.50] 89.84) 90.18) 90.52) 90.86) 91.20) 91.53) 91.87 
29.3 9 92.21 | 92.55) 92.89} 93.23] 93.57) 93.91) 94.24) 94.58) 94.92) 95.26 
29.4 9 95.60 | 95.94) 96.28] 96.61) 96.95) 97.29] 97.63) 97.97) 98.31) 98.65 
29.5 9 98.99 | 99.32] 99.66|*00.00|*00.34/*00. 68] *01.02|*01.36/*01 .69)*02.03 
29.6 10 02.37 | 02.71) 03.05} 03.39] 03.73) 04.06] 04.40] 04.74) 05.08) 05.42 
29.7 10 05.76 | 06.10) 06.44) 06.77} 07.11) 07.45) 07.79) 08.13) 08.47) 08.81 
29.8 10 09.14 | 09.48) 09.82} 10.16) 10.50) 10.84) 11.18) 11.51) 11.85) 12.19 
29.9 10 12.53 | 12.87] 13.21) 13.55) 13.89] 14.22) 14.56] 14.90] 15.24) 15.58 
30.0 10 15.92 | 16.26) 16.59] 16.93) 17.27| 17.61) 17.95) 18.29] 18.63) 18.96 
30.1 10 19.30 | 19.64] 19.98] 20.32] 20.66] 21.00] 21.34] 21.67) 22.01] 22.35 
30.2 10 22.69 | 23.03) 23.37) 23.71| 24.04] 24.38] 24.72) 25.06) 25.40] 25.74 
30.3 10 26.08 | 26.41) 26.75| 27.09] 27.43] 27.77] 28.11] 28.45) 28.79) 29.12 
30.4 10 29.46 | 29.80] 30.14] 30.48] 30.82) 31.16) 31.49] 31.83) 32.17) 32.51 
30.5 10 32.85 | 33.19] 33.53] 33.86) 34.20] 34.54) 34.88) 35.22) 35.56) 35.90 
30.6 10 36.24 | 36.57] 36.91] 37.25) 37.59) 37.93] 38.27| 38.61] 38.94) 39.28 
30.7 10 39.62 | 39.96] 40.30) 40.64) 40.98) 41.31] 41.65) 41.99] 42.33] 42.67 
30.8 10 43.01 | 43.35) 43.69] 44.02] 44.36) 44.70] 45.04) 45.38) 45.72] 46.06 
30.9 10 46.39 | 46.73| 47.07| 47.41| 47.75] 48.09] 48.43) 48.76) 49.10) 49.44 
31.0 10 49.78 | 50.12| 50.46) 50.80| 51.14) 51.47) 51.81) 52.15) 52.49) 52.83 
31.1 10 53.17 | 53.51] 53.84] 54.18] 54.52) 54.86] 55.20) 55.54) 55.88] 56.22 
31.2 10 56.55 | 56.89] 57.23] 57.57| 57.91) 58.25] 58.59] 58.92) 59.26) 59.60 
31.3 10 59.94 | 60.28] 60.62) 60.96] 61.29) 61.63) 61.97) 62.31) 62.65) 62.99 
31.4 10 63.33 | 63.67| 64.00) 64.34) 64.68) 65.02) 65.36) 65.70) 66.04) 66.37 
31.5 10 66.71 | 67.05| 67.39| 67.73] 68.07| 68.41) 68.74} 69.08) 69.42) 69.76 
31.6 10 70.10 | 70.44] 70.78] 71.12| 71.45) 71.79] 72.13) 72.47) 72.81) 73.15 
31.7 10 73.49 | 73.82) 74.16] 74.50| 74.84] 75.18) 75.52) 75.86) 76.19) 76.53 
31.8 10 76.87 | 77.21] 77.55) 77.89| 78.23] 78.57| 78.90) 79.24) 79.58) 79.92 
31.9 10 80.26 | 80.60} 80.94| 81.27} 81.61) 81.95) 82.29) 82.63) 82.97) 83.31 
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CORRECTION FOR BAROMETER (Continued) 
Brass SCALE—ENGLisH UNITS 


Standard Temperaiure of scale 62° F; of mercury, 32° F. Zero correction 
at 28.5° F; subtract corrections above, add below. 
in the standard temperature of English and metric scales, readings taken in 
inches to be reduced to centimeters should first be corrected for temperature. 
ee ,,,,.. 


Observed height in inches 


Owing to the difference 





Temp. 
oa) 23.0 | 23.5 | 24.0 | 24.5 | 25.0 | 25.5 | 26.0 | 26.5 | 27.0 
in. in. in. in. in. in. in. in. in. 

(0) +.060}+.061}+.063|+.064|-+.065]+.067] +.068]+.069]-+.070 
2 .056] .057) .058} .060) .061] .062] .063] .065| .065 
4 052] .053} .054] .055] .056] .057) .058 060} .061 
6 .047) .048} .049) .051] .052) .053]. .054 055} .056 
8 .043] .044] .045] .046] .047] .048) .049 050} .051 
10 -039} .040} .041} .042} .042] .043) .044 045} .046 
12 -035| .036} .036] .037] .038} .039] .039 040} .041 
14 -031} .031] .032] .033}) .033] .034| .035 035] .036 
16 026) .027| .028} .028] .029|] .029} .030 031} .031 
18 -022| .023} .023] .024) .024] .025) .025 026] .026 
20 .018] .018} .019} .019} .020] .020) .020] .021] .021 
22 .014; .014; .014) .015] .015] .015} .016] .016| .016 
24 2010) 5 O010)'5 -O10) © 010) 5 3011) > 0111) 5 OLLI S O11 eeotd 
26 .005] .006} .006} .006] .006] .006} .006] .006| .006 
28 +.001}+-.001}+-.001]+.001}+.001]+.001] +.001]+.002 +.002 
30 —.003]—. 003 |—.003 |—.003|—.003}—. 003] —.003]—.003|/—.003 
32 .007] .007} .007; .008} .008] .008] .008 008 008 
34 SOD) SOL | S012) S012) Oke el OLo 013 013] .013 
36 .015; .016] .016} .016) .017| .017 017 018] .018 
38 020] .020] .020] .021| .021} .022 022 023] .023 
40 .024] .024) .025] .025] .026] .026 027 027) .028 
42 .028) .029} .029] .030] .030} .031 032] .032} .033 
44 -032} .033] .033} .034) .035| .036] .036] .037) .038 
46 -036] .037] .038] .039} .039] .040] .041] .042] .043 
48 .040| .041) .042) .043] .044] .045) .046] .047] .047 
50 .045] .046] .046] .048] .048] .050 050 052] .052 
52 .049] .050) .051} .052} .053) .054]| .055] .056] .057 
54 .053] .054) .055} .057} .057] .059} .060] .061| .062 
56 .057| .058} .060} .061} .062] .063] .064| .066| .067 
58 -061} .063] .064) .065} .066] .068] .069] .071] .972 
60 -065| .067] .068} .070] .071] .073 074) .076] .077 
62 -069| 2071) .O73 .074 076| .077| .079 080] .082 
64 .074) .075) .077] .079] .080] .082) .083 085} .086 
66 .078} .079] .081} .083]} .085] .087] 088 090] .091 
68 -082| .084] .085} .088] .089] .091] .093] .095] .096 
70 .086} .088] .090} .092] .094] .096] .097] .100] .101 
72 .090} .092} .094] .096] .098] .100] .102] .104] .106 
74 w094) 3096) 1098) ~ 101) $103] —. 105] 1107] 109)" 119 
76 OOS | erst Oi eerert (es |e Oy 107} .110 111 114) .115 
78 .103} .105 107} .110 112) .114 116 L19)\95120 
80 BLO7i |e) et dit: 114 JAG) STS 121 123] 1125 
82 SEH TR) lilG} 119} et? 1) 2123) 125) .128] .130 
84 S| eS e023) ed TOS 130 33 \emiso 
86 e119 | S27 ented 2127 ts0l..133| 2135) eISsieerao 
88 32d] eee 26) | en 29 e132) ea 34/1 7 ey .1438] .145 
90 .127} .180] .133] .186] .138] .142] .144] .147| .150 
92 .132} .134] .137| .141] .143] .146] .149 152) .154 
94 2136) 5139) 142) F145) 21471) 15a) 153] Ti7leedso 
96 -140] .143 146} .150) .152] .155/ .158] .161) .164 
98 .144) .147) .150] .154] .156] .160] .163] .166| .169 
100 .148! .151! .154 158! .161 164 LOT See hae 





CORRECTION FOR BAROMETER (Continued) 


BrAss SCALE—ENGLISH UNITS 





Temp. 


orn 





21.5 
in. 


-072 
- 067 
- 062 
- 057 
-052 


-047 
.042 
-037 
. 032 
027 


.022) 
-017 
-012 
-007 





+.002 
—.003 


- 008) 
-013 
.018 
-023 


-028 
.033 
-038 
-043 
-048 


.053 
-058 
-063 


28.0 
in. 





.073 


+, 


:074 
-080 


Observed height in inches 


28.5 
in. 





.075 
.069 
.064 
- 059 
- 054) 


.048 
- 043 
038) 


2 


9.0 


in. 


+. 





.076 
-070 
065 
- 060 
. 054 


.049 
-044 
-039 
033 
.028 


-023 
-017 
-012 


.103 
.109 


29.5 


+. 


in. 


077 








30.0 | 30.5 | 31.0 | 31.5 
in. in. in. in. 
78} .0$0} .081| .082 
073} .074} .075| .077 
067} .069} .070| .071 
062} .063| 064} 065 
056] .057/ .058] . 059 
051] .052| .053} .054 
045] 046] .047| -048 
040] 041) 1041) 042 
034] 1035] .036] . 036 
029} .030} .030| .031 
024] .024| .024| .025 
018} .018} 019! 019 
-013] .013| .013|  .013 
:007| .007} 007} 008 
+.002] +. 002] +. 002] +. 002 
—.004] —.004] —. 004] —. 004 
.009} .009] .009} -010 
.015} 015] .015] 015 
-020] 1020] .021] 021 
.026| .026] 1026} .027 
.031] 032] 032] .033 
036| .037/ 1038] .038 
042 043 043} .044 
047| 1048} .049| 050 
053] 054] .054| 055 
058} .059| .060] .061 
064] 1065} .066] .067 
069] .070}  .071] .073 
074| .076| .077| .078 
080] .081] .082| .084 
085] .087} .088} .090 
091) .092] 1094} .095 
096] .098} .099} -101 
101] :103| .105] . 107 
107| .109} 110] .113 
112} 115] 116] 118 
118] .120} .123)  .124 
123] 1126] -127/ +. 130 
128] 131] .133] 138 
134] :137] 138]. 141 
139] .142} 144] .147 
145] 148] .149) 152 
150] .153| .155] .158 
.155] .159] 1161]. 164 
161] °164| .166| .169 
166] .170] .172| .175 
172] 175] .177| .181 
177] .180| .183| 186 
-182]/ 1186] 1188] . 192 
-188] .191] .194] 197 
.193| _.197| _.200] 208 


TEMPERATURE CORRECTION, GLASS SCALE 


Metric 


To reduce readings of a mercurial barometer with a glasd acale to 0° C, 
wbtract the appropriate quantity as found in table. 









































Observed height in centimeters. 
Temp. 
"5G: 
70 71 72 73 74 75 76 77 78 
cm. cm. cm. cm. cm. cm. cm. cm. cm, 
0 0.000 {0.000 |0.000 {0.000 |0.000 |0.000 |0.000 10.000 |0.000 
1 -O12°>} .012').013 | (013 | .013 | .013 | .013 |°.013 |) (014 
2 .025 | .025 | .025 | .026 | .026 | .026 | .026 | .027 | .027 
3 .036 | .036 | .037 | .037 | .088 | .038 | .039 | .039 | .040 
4 .048 | .049 049 | .050 | .051 | .051 -052 | -053 | .053 
5 0.060 |0.061 |0.062 |0.063 |0.064 |0.064 |0.065 |0.066 |0.067 
6 073 | .074 074 | .076 | .077 | .077 | .078 ; .079 | .080 
7 085 | .086 087 | .088 | .089 | .091 | .092 | .093 | .094 
8 096 | .098 099 | .100 | .101 -103 | .104 | .105 | .107 
9 109 | .110 Te |) alate; LIZ PLLC VL SLO ag 
10 0.121 0.122 |0.124 /0.126 |0.127 |0.129 |0.130 |0.132 10.134 
11 133 135 137 | .138 | .140 142 144 | .146 147 
12 144 146 148.| .150 | .152 154 156 | .158 160 
13 157 159 161 . 163 .165 167 169 | .171 174 
14 .169 171 174 | .176 | .178 180 183 | .185 187 
15 0.181 |0.184 |0.186 |0.189 |0.191 |0.193 |O 196 |0.198 |o0.201 
16 194 196 199 .201 . 204 207 209 | .212 214 
17 205 208 210 | .213 216 219 221 | .224 227 
18 .217 | .220 223 | .226 | .229 232 235 | .238 241 
19 .230 | .233 236 | .239 | .242 245 248 | .251 254 
20 0.242 /0.245 |0.248 |0.252 |0.255 |0.258 10.261 |0.264 10.268 
21 -254 | .258 261 | .264 | .268 271 275 | .278 281 
22 .266 | .269 | .273 | .276 | .280 283 287 | .290 294 
23 .278 | .282 | .285 | .289 | .293 296 300 | .304 308 
24 -290 | .294 | .298 | .302 | .306 310 313 317 321 
25 0.303 |0.307 |0.311 |0.315 |0.319 0.323 |0.327 |0.331 10.335 
26 seilley | c@uey ||. 68) || See || Sk BPI 336 340 | .344 348 
2a .826 | .331 .335 | .3839 | -.344 348 352 | .357 361 
28 339 | .3843 | .248 | :352 | .357 | .3861 .366 | .370 375 
29 -351 | .356 | .360 | .3865 | .370 | .374 | .379 | .384 | .388 
30 0.363 10.368 |0.373 10.878 |0.383 |0.387 10.392 |0.397 lo.402 
(a ee SS 





MASS OF WATER VAPOR IN SATURATED AIR 


Mass ip grams per cubic meter. 
(From Smithsonian Tables.) 





Temp. 
oC: 0.0 1.0 








2.0 3.0 


4.0 





5.0 | 6.0} 7.0 | 8.0 | 9.0 





—20 | 0.892 | 0.810 
—10 | 2.154 | 1.978 
— 0 | 4.835 | 4.468 


+0 | 4.835 | 5.176 
10 | 9.330 | 9.935 
20 |17.118 |18.143 


30 130.039 131.704 [33.449 





0.737 | 0.678 
1.811 | 1.658 
4.130 | 3.813 


5.538 | 5.922 
10.574 |11.249 
19.222 |20.355 





35.275 |37.187 


0.613 
1.519 
3.518 


6.330 
11.961 
21.546 





1938 


0.557) 0.505] 0.457) 0.413] 0.373 
1.395] 1.282} 1.177) 1.079] 0.982 
8.244] 2.988] 2.752] 2.537] 2.340 


6.761) 7.219) 7.703! 8.215] 8.757 
12 712/13. 505) 14.339)/15.218/16. 144 
22.796 24. 109/25. 487/26. 933/28. 456 
39. 187/41. 279/43 465/45. 751/48. 138 


REDUCTION OF BAROMETER TO SEA LEVEL 


The correction to be added to reduce barometric readings to: 
“sea level” values depends principally on three factors: The 
temperature of the air column (assumed) from the station to 
sea level, the altitude of the station, and the value of the 
reading itself. Two tables are provided. Table I is entered 
with the altitude and assumed temperature and a factor 
“9000 m” taken out. Table II is entered with the above fac- 
tor and the approximate barometer reading and the final cor- 
rection taken out. 

The correction is to be added. If Bo is the corrected or sea 
level value; B the barometer reading at the station; C the 
correction ,— 


C = By —- B = B (10™ — 1) 


The actual barometer reading at the station should be cor- 
rected for temperature of the mercury column by the usual 
methods before entering the tables or applying the sea level 
correction. 

A complete explanation of the theory of the corrections and 
a more extended set of tables will be found in the Smithsonian 
Meteorological Tables. 


LATITUDE FACTOR 


The influence of the latitude on the value of the correction 
is usually negligible, being overshadowed by uncertainties in 
the assumed temperature of the air column. For cases where 
this correction is desirable the table below is provided. The 
value of the temperature-altitude factor ‘2000 m’’ obtained 
in Table I is corrected for latitude by subtracting for latitudes 
0-45° and adding for latitudes from 45-90° the values found. 
With this corrected value of “2000 m” Table II is entered for 
the value of the correction. 


LATITUDE FACTOR 


To be used in connection with Tables I and II, either English or metric units, 
to obtain latitude corrections to temperature-altitude factor. For latitudes 
0-45° subtract the correction. For latitudes 45-90° add the correction. 











Temp.—Alt. Latitude 
from 
Table I 
o° 15° 30° 45° 
100 0.3 0.2 0.1 0.0 
200 0.5 0.5 0.3 0.0 
3u0 0.8 0.7 0.4 0.0 
90° 75° 60° 45° 





REDUCTION OF BAROMETER TO SEA LEVEL 
(Continued) 


METRIC UNITS—TABLE I 


_ Values of the temperature-altitude factor (2000 m.) for entering table ITI. 


Assumed temperature of air column °C 












































Altitude in 

meters —16° ese 0° 44° +8° +12° +16° +20° +24° +28° 
10 EA aD Te Pee lige ee A) Ee) ERE IS GraMhe TE 
50 55 9|| 25-6 Ont eros) SOezi Cnet onion O)|maeO me 
100 11.5) 11.2) 10.8) 10.7) 10-5) 10.3) 1022) L020 So79) eroez 
150 17.3} 16.7] 16.2} 16.0) 15.7) 15.5} 15.3] 15.0] 14.8] 14.6 
200 23.0) 22.3) 21.6] 21.3] 21.0] 20.7] 20.3] 20.0} 19.7] 19.5 
250 28.8) 27.9} 27.0] 26.6] 26.2] 25.8] 25.4] 25.0] 24.7] 24.3 
300 34.5} 33.5) 32.5) 32.0} 31.5} 31.0] 30.5] 30.1| 29.6] 29.2 
350 40.3] 39.0) 37.9] 37.3] 36.7] 36.2] 35.6] 35.1] 34.6] 34.0 
400 46.0) 44.6] 43.3) 42.6) 42.0} 41.3} 40.7] 40.1] 39.5] 38.9 
450 51.8) 50.2] 48.7) 47.9] 47.2] 46.5] 45.8] 45.1] 44.4] 43.8 
500 57.5) 55.8] 54.1] 53.3] 52.4) 51.6] 50.9] 50.1] 49.4] 48.6 
550 63.3] 61.4] 59.5) 58.6) 57.7] 56.8] 55.9] 55.1] 54.3] 53.5 
600 69.0) 66.9| 64.9] 63.9] 62.9] 62.0] 61.0] 60.1] 59.2] 58.3 
650 74,8) 72.5) 70.3] 69.2) 68.2] 67.1] 66.1] 65.1] 64.2] 63.2 
700 80.6) 78.1] 75.7) 74.6] 73.4] 72.3] 71.2] 70.1] 69.1] 68.1 
750 86.3) 83.7) 81.1} 79.9) 78.7] 77.5] 76.3] 75.1] 74.0| 72.9 
800 92.1] 89.2) 86.5] 85.2) 83.9] 82.6] 81.4] 80.1] 79.0] 77.8 
850 97.8) 94.8) 92.0} 90.5] 89.2} 87.8] 86.4] 85.2] 83.9] 82.7 
900 103.6/100.4} 97.4] 95.9] 94.4] 93.0] 91.5] 90.2] 88.8] 87.5 
950 109.3106 .0/102.8/101.2} 99.6} 98.1] 96.6] 95.2] 93.8] 92.4 
1000 115.1/111.5/108.2}106.5|104.9}103.3}101.7|100.2| 98.7| 97.3 
1050 120.8)117.1/113.6/111.8)110.1/108.4|/106.8]105.2|103.6|102.1 
1100 126 .6/122.7)119.0}117.2/115.4/113.6/111.9]110.2/108.6]107.0 
1150 132.3/128.3)124.4/122.5/120.6/118.8/117.0|115.2/113.5/111.8 
1200 138. 1/133 .8]129.8}127.8/125.9/123.9]122.0/120.2/118.4|116.7 
1250 143 .8/139. 4/135. 2/133.1/131.1]129.1/127.1/125.2/123.4/121.6 
1300 149 .6/145.0/140.6|138. 5/136 .3/134.3)132.2]130.2/128.3/126.4 
1350 155.3/150.6|146.0/143.8/141,6/139.4/137.3/135.2/133.2|131.3 
1400 161.1/156.2}151.4/149.1/146.8/144.6]142.4]140. 2/138. 2/136.2 
1450 166 .8)161.7/156.8)154.5}152.1/149.7/147.5/145.3]143.1/141.0 
1500 172.6/167.3)162.3/159.8/157.3/154.9]152.5]150.3/148.0/145.9 
1550 178 .3]172.9]167.7|165.1]162.6]160.1]157.6|155.3/153.0]150.7 
1600 184.1/178.5/173.1/170.4/167.8/165.2/162.7|160.3/157.9|155.6 
1650 189.8/184.0/178.5)175.7/173.0/170.4]167.8]165.3/162.8]160.5 
1700 195. 6/189 .6/183.9}181.1/178.3/175.6]172.9|170.3/167.8]165.3 
1750 201.4/195.2)189.3/186.4/183.5/180.7/178.0|175.3|172.7/170.2 
1800 207.1/200.8)194.7/191.7/188-8]185.9]183.1]180.3|177.6/175.0 
1850 212.9/206 .3/200.1)197.0/194.0]191.0/188.1]185.3]182.6]179.9 
1900 218.6/211.9/205.5/202.4/199.3]/196. 2/193 .2|190.3]187.5/184.8 
1950 224 .4/217.5/210. 9/207. 7/204.5|201.4/198.3/195.3|192.4/189.6 
2000 230. 1/223 .0/216.3/213 .0/209. 7/206 .5/203 .4/200.3|197.4/194.5 
2050 235 ..9/228 6/221 .7/218.3/215.0/211.7/208.5/205.3|/202.3/199.3 
2100 241. 6/234. 2/227. 1/223. 7/220. 2/216.8/213. 5/210. 4/207. 2/204.2 
2150 247. 4/239 . 8/232. 5/229 .0/225. 5/222.0/218. 6/215. 4/212. 2/209.1 
2200 253. 1/245. 4/237. 9/234 3/230. 7/227. 2/223 . 7/220. 4/217.1/213.9 
2250 258 . 9/250. 9/243 . 4/239 6/235. 9/232 .3]228 .8/225.4/222.0/218.8 
2300 264 6/256 . 5/248 . 8/245. 0/241 . 2/237. 5/233 .9|/230.4|227.0/223.6 
2350 270. 4/262. 1/254. 2/250.3/246.4/242. 7/239 .0/235.4/231.9/228.5 
2400 276 .1/267.7/259.6/255.6/251.7/247. 8/244 0/240. 4/236. 8/233 .4 
2450 281 .9}273 . 2/265. 0/260. 9/256. 9/253 .0/249. 1/245. 4/241. 8/238 .2 
2500 287 .6|278 . 8/270. 4/266 . 2/262. 2/258. 1/254. 2/250. 4/246. 7|243.1 
2550 293 . 4/284 .4/275.8/271 6/267 .4/263 .3/259.3/255.4/251.6|247.9 
2600 299 . 1/290. 0/281 . 2/276 .9/272. 6/268. 5/264. 4/260. 4/256. 6|252.8 
2650 304 9/295. 5/286 . 6/282 .2/277.9|/273 .6|269.5)265.4/261.5|257.7 
2700 310.6)301 . 1/292 . 0/287. 5/283. 1|278.8/274 .5|270.4|266.4|262.5 
2750 316 . 4/306 . 7/297. 4/292 9/288. 4/283 .9|279.6}275.4|271.4|267.4 
2800 322 .1/312.3/302. 8/298. 2/293 6/289. 1/284. 7/280.4/276.3|272.2 
2850 327 .9}317.8)308. 2/303 . 5|298. 8/294 3/289. 8/285. 4/281 .2|277.1 
2900 333 .6/323 .4/313 6/308. 8/304.1/299 4/294 .9/290. 4/286 .2|282.6 
2950 339 .4/329.0/319.0|314. 2/309 .3/304.6|299.9/295.5/291.1/286.8 
3000 345 .1/334 5/324 .4/319.5!314 6'309.7'305.0!300.5 296.0 291.7 
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REDUCTION OF BAROMETER TO SEA LEVEL 
(Continued) 


METRIC UNITS—TABLE II 
Values of Correction to be Added 








Barometer reading 


780 | 760 | 740 | 720 } 700 
mm] mm} mm| mm} mm 


| 
| 
| 
| 


WNmNRee 

bos bo aT to O RO | 
WNNMmRe 
SSeINARS 
POONOAWHO 
Lo wo od 

Ore DNWOR, OS 
Aowoonwne | 
[Noll wo ol 
SRORDNAROS 
COD PR WNr OO 





| 
| 
| 
| 
| 


760 | 740 
mm | mm 


720 
mm 


700 | 680 





660 


mmm} mm} mm 





35.8) 34.9] 33.9 
38.3 
42.7 


47 1 


33.0 
37.2 
41.5 
45.8 
50.1 
54.4 
58.7 
63.1 


slsblaass 


35.1 
39.1 
43.1 
47.2 
51.3 
55.4 
59.5 








700 | 680 | 660 
mm | mm | mm 


67 5) 63.7] 
72.0 67.9 
76.4 72.1 
80.9 76.3 
80.5) 
84.8 
89.1 
93.4 
00.7) 97.8 
05.3)102.2 


mm 





99.1 


OO NIH ONO BE 





680 | 660 | 640 | 620 | 600 
mm] mm] mm} mm/ mm 





105.3}102.2] 99.1] 96.0) 92.9 
109.8}106 6) 103.3)100.1) 96.9 
114.3]111 0/107. 6/104 3)100.9 
118. 9]115. 4) 111.9}108. 4)104. 9) 
123. 5]119.9]116.3)112. 6)109.0 
128.2)124 4/120. 6)116.9)113.1 
128.9} 125 .0)121. 1)117.2 
133 5)129.4]125.4)121.4 
138. 1)133.9}129. 7) 125.5) 
142. 71138. 41134 01129.7 


Barometer reading 


600 | 580 












215 





204.7|197.9|191. 1]184.3 
209.4/202 4]195 4/188 4 


| 
560 






580 | 560 | 540 | 520 
mm} mm} mm] mm 












260 
265 
270 
275 
280 
285 
290 
295 
300 


202.4195. 4/188. 4) 181.5 
206 .9)199. 8} 192. 6] 185.5 
211. 5}204. 2/196. 9} 189.6 
216. 0}208. 6}201. 1) 193.7 
220. 6}213 .0)205. 4} 197.8 
225 21217. 5|209.7)201.9 
229 9}222.0)214.0)206.1 
. +++ -|226.5)218. 4/210.3 
231.0)222.8)214.5) 
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560 | 540 | 520 | 500 | 480 
mm] mm} mm] mm} mm 





1235. 6] 227. 2}218. 8}210.3}201.9 
240. 2}231. 6)223 .0)214. 4) 205.9 
244. 81236.0)227 3]218.6)209.8 
249. 4)240. 5/231. 6|222.7|213.8 
254.1245 .0]236 0)226.9)217 8 
249. 6240. 3] 231. 1/221 8 
254. 1/244. 7/235 3)225.9 
258. 7|249. 1/239. 6) 230.0 
263 . 31253. 61243. 81234. 1 





REDUCTION OF BAROMETER TO SEA LEVEL 
(Continued) 


ENGLISH UNITS—TABLE I 


Values of the temperature-altitude factor (2000 m.) for entering table II. 


a 


| 
Assumed temperature of air column °F 

















Altitude 
feet 
+30] +40} +50] +60] +70] +86 

200 . 5 ; : .6] 6. 6. : : : 
400 : ; 5 : 52) 1350) 12/27) Laie: E z 
600 2.2 ; ; ; -9| 19.5] 19. 3 : . 
800 , ; 27. 27. .5| 25.9] 25. : 4 

1000 : 5 ; ; -1] 32.4] 31. . ; 3 
1200 j : : : .7| 38.9] 38. ‘ 3 ; 
1400 : : : ; .4) 45.4] 44.4] 43. ; ’ 
1600 : ; : , .O} 51.9] 50. ; : . 
1800 : : ; ; .6] 58.4] 57. 5 : ; 
2000 5 3 ; : .2] 64.8] 63. p , ‘ 
2200 ; f , : .9| 71.3] 69. : : ; 
2400 , : : : .5| 77.8] 76. , ; , 
2600 } , : : .1] 84.3] 82. ; F : 
2800 ; ; : ; .7| 90.8] 88. : : ; 
3000 : : ; . .38/ 97.2] 95. : / ; 
3200 ‘ : : . 2/106 .0}103.7 101. ; 5 ; 
3400 i ’ “ -0/112.6/110, 2/107. ; , 
3600 : ‘ ; -8]119.2]116.7]114. : 4 : 
3800 : : ; é . 8]123 .2]120. : > ; 
4000 : : , ; .4]129.6}126. : ; f 
4200 ; : ; ; .1/136.1]133. ; 1/125), 
4400 i 3 ; ; .7|142.6}139. é : ; 
4600 i j : i 2.3/149.1/145. : ; 3 
4800 : F ; ‘ .9}155. 6/152. ‘ : i 
5000 ; : i ; .6/162.0]158. : : 3 
5200 : ' : : .2]168.5}164. 6 * ; 
5400 : : ‘ : .8/175.0}171. ‘ ; f 
5600 : 5; ; . .4/181.5]177. 5 : ; 
5800 : ‘ : : .0}188.0]184. ; : ; 
6000 : ; , : .7|194.4]190. : : * 
6200 ; 3 4 : .38|200.9]196. : ; : 
6400 . ‘ , ; .9|207 .4]203 . ; F ; 
6600 : ; : ; . 5213.9 ]209. .9|200. , 
6800 : , : . 0/225 .1|220. 4/215. ; : ; 
7000 : .2/241. 36. . 8]226. 8/222. -o : A 
7200 ‘ : ’ .§|238.4]233 3/228. 4 ; 

7400 : ; ; : .0}239. 8234. : : ; 
7600 : ; 6257. .6|246.3)241. é 3 

7800 : , ; ; . 2/252 . 8247. ‘ : 3 
8000 : 4 : .5)264. 8/259. 2|253. : , 3 
8200 : 5 : P - 5/265 .7|260.1]254. , . 
8400 ; 4 E : .1]272.2|266. ; : ; 
8600 : ‘ A : . 7278.7 |272. ; : : 
8800 ; j : : . 3/285. 21279. ; ; : 
9000 : y : ; .9/291. 6/285. . .6}268. 

—_—_————— 
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REDUCTION OF BAROMETER TO SEA LEVEL 


(Continued) 


ENGLISH UNITS—TABLE II 


Value of Correction to be Added. 








Barometer reading 


Barometer reading 
































Temp. 

_ alt. 

actor 27 D3, |) OL |) GRY |) 98) 

in. A in. in. in. in. 
1 0. 5.44] 5.23] 5.02 
5 0. 5.62] 5.40} 5.19 
10 0. 5.58] 5.36 
15 0. 5.76] 5.53} 5.30 
20 0. 5.93] 5.70] 5.46 
25 0. 6.411| 5.87} 5.62 
30 1.0% §.29[ 6.04] 5.79 
35 ily, 6.47] 6.21] 5.96 
40 S|) Leah be2n| |). 200i eck finesse 6.39] 6.12 
45 ih 6.56] 6.29 
50 UPA al a aA Bley 5a Alone se 6.74| 6.46 
ODM aeerers | craters ee OO | eles) de ZO 2 ZOE ce aie c nce 6.92] 6.63 
GO i sanalloocioe|| Zoe ||” C0] eee) il 72a eee Sollanaee 7.10} 6.80 
65 7.28] 6.97 
COM Meerae loeetan ez s4o|PemoOlle oui LOO mtn. ch late. 7.46| 7.15 
(hoy Ns Ge Bech td co Bgl Eanes | eee carey fee sar- a3] eee teal Re a Pe ee ee 7.32 
SOR | certo | sacral ¢2tZ |) Se OOM acetals some ites | crete 7.49 
23 22 21 20 
in. in. in. in. 

75 250 | 7.67| 7.34 
80 255 ||)'7.85| 7.51 
85 260 | 8.03] 7.68] 7.33 
90 265 | 8.21] 7.85] 7.49 
95 pean 270 | 8.39]°8:02] 7.66 
100 ae 275 | 8.57] 8.19] 7.82 
105 Soe ee, 230C laws 8.37| 7.99 
110 Seated os ie 280) |b 8.54] 8.16 
115 Bro4 Ia. ae 290) |S mac 8.72] 8.32 
120 SF Obes « PUD IIo 282 8.90} 8.49] 8.09 
125 Daet fl anese S00 Peace 9.08] 8.66] 8.25 
130 4.04]..... G10) ||, cei 9.26] 8.83] 8.41 
135 4.20).50%.. SLOM Te ee 9.44] 9.01} 8.58 
140 4.37 4-20-3815 [0.5 .. 9.62] 9.18) 8.74 
145 4.54] 4.36]| 320 ]..... 9.80] 9.35} 8.91 
150 QaeAW 4.52) |G Ocoee ae tee 9.53] 9.08 
155 4.88] 4.69]| 330 ].....]..... 9.71] 9.24 
160 5.06] 4.85 
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REDUCTION OF BAROMETER TO GRAVITY 
AT SEA LEVEL 


Morric Units 
Correction to be subtracted given in millimeters 


(From Smithsonian Physical Tables) 
—_— ew 
3 OBSERVED HEIGHT OF BAROMETER IN MILLIMETERS 
Height above 
sea level 
in meters 






Eneuisa Units 
Fi Csservep Hercut In INCHES 
Height above 


sea level 
in feet. 





Bocho- Amami. |) oeous ana : -008 


REDUCTION OF BAROMETER TO LATITUDE 465° 


Merric ScaLEe 
For latitudes below 45°, subtract the correction; for latitudes greater 
than 45° it is to be added. Corrections in cm 
(From Smithsonian Meteorological Tables.) 


















































OxssERvED Hriegut or BAROMETER IN CENTIMETERS 
Latitude 
68 70 72 74 76 78 
235) NES 0.116 0.120 0.123 0.127 0.130 0.133 
26 64 ail pills .118 ,121 = PSS .128 
27 63 . 106 .110 -118 .116 .119 . 122 
28 62 .101 . 104 . 107 .110 - 113 .116 
2S 61 .096 .099 . 102 . 104 . 107 5 LNG) 
30 60 0.091 0.094 0.096 0.098 0.101 0.104 
31 59 .085 .087 .090 .092 .095 .097 
32 58 .079 .082 .084 086 .089 -091 
33 57 .074 .076 .078 . 080 .082 . 084 
34 56 .068 .070 .072 074 .076 .078 
35 55 0.062 0.064 0.066 0.067 0.069 0.071 
3 54 .056 .058 .059 .061 .063 . 064 
37 53 .050 .051 .058 .G54 .056 .057 
38 2 .044 045 .046 .048 .049 .050 
39 (sil .038 .039 .040 041 .042 043 
40 50 0.031 0.032 0.033 0.034 0.035 0.036 
41 49 .025 .026 .027 .027 .028 .029 
42 48 .019 .019 .020 .021 .021 .022 
43 47 .013 .013 .013 .014 .014 014 
44 46 . 006 .007 007 .007 .007 .007 
ENGLISH SCALE 
Corrections in inches. 
OssERVED HEIGHT IN INCHES 
Latitude 
25 | 26 | 27 28 | 29 | 30 
25° 91652), 0.043 0.044 0.046 0.048 0.050 0.051 
26 64 041 043 044 046 048 049 
27 63 039 041 .042 044 045 047 
28 62 037 039 .040 042 043 045 
29 61 035 037 .038 039 041 042 
30 60 0.033 0.035 0.036 0.037 0.039 0.040 
31 59 031 032 034 035 036 .037 
32 58 029 030 .032 033 034 035 
33 57 .027 .028 .029 .030 .031 .032 
34 56 .025 .026 .027 .028 .029 .030 
35 55 0.023 0.024 0.025 0.025 0.026 0.027 
36 54 .021 .021 .022 .023 .024 .025 
37 53 .018 .019 .020 .021 .021 .022 
38 52 .016 .017 017 .018 .019 .019 
39 51 .014 .014 015 015 .016 .017 
40 50 0.012 0.012 0.012 OZ013) |) 0.013 0.014 
41 49 .009 .010 .010 .010 O11 .O11 
42 48 .007 . 007 . 608 .008 .008 .008 
43 47 .005 005 .005 005 .005 .006 
a4 46 . 002 .002 .003 .003 .003 .003 
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RELATIVE HUMIDITY—DEW-POINT 


The table gives the relative humidity of the air for temperature ¢ and dew- 
point d. 
(From Smithsonian Meteorological Tables.) 


Depression DeEw-point (d). 





























of ore —10 0 +10 +20 +30 
0.0 100% 100% 100% 100% 100% 
0.2 98 99 99 99 99 
0.4 97 97 97 98 98 
0.6 95 96 96 96 97 
0.8 94 94 95 95 96 
1.0 92 93 94 94 94 
1.2 91 92 92 93 93 
1.4 90 90 91 92 92 
LG 88 89 90 oil 91 
1.8 87 88 | 89 90 90 
2.0 86 87 88 88 89 
2.2 84 85 86 87 88 
2.4 83 84 85 86 87 
2.6 82 83 84 85 86 
2.8 80 82 83 84 85 
3.0 79 81 82 83 84 
3.2 78 80 81 82 83 
3.4 aa 79 80 81 82 
3.6 76 77 & 80 82 
3.8 75 76 78 79 81 
4.0 73 75 77 78 80 
4.2 72 74 76 77 79 
4.4 71 73 75 77 78 
4.6 70 72 74 76 77 
4.8 69 71 73 75 76 
5.0 68 70 72 74 75 
5.2 67 69 71 73 75 
5.4 66 68 70 72 74 
5.6 65 67 69 71 73 
5.8 64 66 69 70 72 
6.0 63 66 68 70 71 
6.2 62 65 67 69 71 
6.4 61 64 66 68 70 
6.6 60 63 65 67 69 
6.8 60 62 64 66 68 
7.0 59 61 63 66 68 
Uae 58 60 63 65 67 
CA 57 60 62 64 66 
7.6 56 59 61 63 65 
7.8 55 58 60 63 | 65 


RELATIVE HUMIDITY—DEW-POINT (Continued) 


: Dew-point (d). 
Depression @ 


of dew-point 
t-d° 

















8 54 57 60 62 64 
8 o4 56 o9 61 63 
8 53 56 58 60 63 
8 52 55 57 60 62 
8 ol 54 57 59 61 
2) 51 53 56 58 61 
o 50 53 55 58 60 
oe 49 52 55 57 59 
o) 48 él 54 56 59 
9 48 dl 53 56 58 

10 47 50 53 55 57 

10 45 48 ol o4 

11 44 a2 49 52 

13 42 45 48 ol 

12 41 44 47 49 

12 39 42 45 48 

13 38 41 44 46 

13 37 40 43 45 

14 35 38 41 4 

14 34 37 40 43 

15 32 35 38 40 

16 3l 34 37 39 
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RELATIVE HUMIDITY FROM WET AND DRY 


This table gives the approximate relative humidity directly from the reading of the air 
pressure of 74.27 em Hg. Errors resulting from the use of this table for air temperatures 


Condensed from Bulletin of the 





OF2 0.4 (056 0.8 1.0 2) 15471056) 148 22012) 2) 254 2.6 2283) Oban anceeeanG 

















ky 93) 87 “8005741 67) (61 n'54 48 41 3528 (27 916.5 Ol 
—9 94 858i V75) 69163) 57 5 845) 30 33) 027) 210 15 ao er 
ae 94 (88.083 (774 71 465 G0) 54 748) 43037 182) 260 200 SOR 
=i 95 89 84 78 73 67 62 57 52 46 41 36 31,25 20 15 10 5 
—6§ 95 90 85 79 74 69 64 59 54 49 45 40 35 30 25 20 15 11 
—5 95 90 86 81 76 71 66 62 57 52 48 43 39 34 29 25 20 16 
Sit 95 91 86 82 77 73 68 64 59 55 51 46 42 38 33 29 25 21 
=o 96 91 87 82 78 74 70 66 62 57 538 49 45 41 37 33 29 95 
a 96 92 88 84 79 75 71 68 64 60 56 52 48 44 40 37 33 29 
= 96 92 88 84 81 77 73 69 66 62 58 54 51°47 43 40 36 33 

0 96 93 89 85 81 78 74 71 67 64 60 57 53 50 46 43 40 36 

1 97 93 90 86 83 80 76 73 70 66 63 59 56 53 49 46 43 40 

2 97 93 90 87 84 81 78 74 71 68 65 62 59 55 52 49 46 43 
3 97 94 91 88 84 82 78 76 72 70 67 64 61 58 55 52 49 46 

4 97 94 91 88 85 82 79 77 74 71 68 65 62:60 57 54 51 48 

5 97 94 91 88 86 83 80 77 75 72 69 67 64 61 58 56 53 51 
6 97 94 92 89 86 84 81 78 76 73 70 68 65 63 60 58 55 53 

7 97 95 92 89 87 84 82 79 77 74 72 69 67 64 62 59 57 54 

8 97 95 92 90 87 85 82 80 77 75 73 70 68 65 63 61 58 56 

9 98 95 93 90 88 85 83 81 78 76 74 71 69 67 64 62 60 58 
10 98 95 93 90 88 86 83 81 79 77 74 72 70 68 66 63 61 59 
11 98 95 93 91 89 86 84 82 80 78 75 73 71 69 67 65 62 60 
12 98 96 93 91 89 87 85 82 80 78 76 74 72 70 68 66 64 62 
13 98 96 93 91 89 87 85 83 81 79 77 75 73 71 69 67 65 63 
14 98 96 94 92 90 88 86 84 82 79 78 76 74 72 70 68 66 64 
15 98 96 94 92 90 88 86 84 82 80 78 76 74 73 71 69 67 65 
0.51.01.52.02.53.03.54.04.55.05.56.06.5707.58.08.59.09.5 

16 95 90 85 81 76 71 67 63 58 54 50 46 42 38 34 30 26 23 19 
17 95 90 86 81 76 72 68 64 60 55 51 47 43 40 36 32 28 25 21 
18 95 91 86 82 77 73 69 65 61 57 53 49 45 41 38 34 30 27 23 
19 95 91 87 82 78 74 70 65 62 58 54 50 46 43 39 36 32 29 26 
20 96 91 87 83 78 74 70 66 63 59 55 51 48 44 41 37 34 31 28 
21 96 91 87 83 79 75 71 67 64 60 56 53 49 46 42 39 36 32 29 
22 96 92 87 83 80 76 72 68 64 61 57 54 50 47 44 40 37 34 31 
23 96. 92 88 84 80 76 72 69 65 62 58 55 52 48 45 42 39 36 33 
24 96 92 88 84 80 77 73 69 66 62 59 56 53 49 46 43 40 37 34 
25 96 92 88 84 81 77 74 70 67 63 60 57 54 50 47 44 41 39 36 
26 96 92 88 85 81 78 74 71 67 64 61 58 54 51 49 46 43 40 37 
27 96 92 89 85 82 78 75 71 68 65 62 58 56 52 50 47 44 41 38 
28 96 93 89 85 82 78 75 72 69 65 62 59 56 53 51 48 45 42 40 
29 96 93 89 86 82 79 76 72 69 66 63 60 57 54 52 49 46 43 41 
30 96 93 89 86 83 79 76 73 70 67 64 61 58 55 52 50 47 44 42 
31 96 93 90 86 83 80 77 73 70 67 64 61 59 56 53 51 48 45 43 
32 96 93 90 86 83 80 77 74 71 68 65 62 60 57 54 51 49 46 44 
3 97 93 90 87 83 80 77 74 71 68 66 63 60 57 55 52 50 47 45 
34 97.93 90 87 84 81 78 75 72 69 66 63 61 58 56 53 51 48 46 
35 97 94 90 87 84 81 78 75 72 69 67 64 61 59 56 54 51 49 47 
36 97 94 90 87 84 81 78 75 73 70 67 64 62 59 57 54 52 50 48 
37 97 94 91 87 84 82 79 76 73 70 68 65 63 60 58 55 53 51 48 
38 97 94 91 88 84 82 79 76 74 71 68 66 63 61 58 56 54 51 49 
39 97 94 91 88 85 82 79 77 74 71 69 66 64 61 59 57 54 52 50 
40 97_94 91 88 85 82 80 77 74 72 69 64 162, 59 15754 53 N 5l 


BULB THERMOMETER (CENT. SCALE) 

temperature (dry bulb) (¢°C) and the wet bulb (t/°C). It is computed for a barometric 
above —10°C and between 77.5 and 71 cm Hg will usually be within the errors of observation. 
U.S. Weather Bureau No. 1071 
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11 58 56) 51.46 41 36 32, 27 122 18. 13. .9 5 

12 60 58 53 48 43 39 34 29 25 21 16 12 8 .. 

13 61°59! 54 50 45 41 36 32 28 28 19 15 11 7 : 

14 62 60 56 51 47 42 38 34 30 26 22 18 14 10 he be 
15 68 61 57 53 48 44 40 36 32 27 24 20 16 18 &) 6 














REDUCTION OF PSYCHROMETRIC OBSERVATION 


For the reduction of observations with the wet and dry bulb thermometer. 
Assuming the relative velocity of the air to the thermometer bulbs is at least 
three meters per second; if t is the temperature of the air as indicated by the 
dry bulb, tw, the temperature of the wet bulb, B, the barometric pressure, and 
Ew, the vapor tension of water corresponding to tw, then the actual vapor ten- 
sion is 

E = Ew —0.00066B (¢ —tw)[1+0.00115(¢ —t.)]. 
The value of the term 


0.00066B (t—t.w)[1+0.00115(t- tw)] 


is given in the followirg table. 


(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 
——— eee 


BAROMETRIC PRESSURE B IN CENTIMETERS 
t—tw 





70.0 71.0 72.0 73.0 | 74.0 | 75.0 | 76.0 77.0 





° 
Q 


cm em em cm cm cm cm 
0.047 | 0.048 | 0.048 | 0.049 | 0.050 | 0.050 | 0.051 | 0.052 
.093 .094 . 096 .097 .098 - 100 -101 - 103 
-139 .141 - 143 -145 LAG .149 - 152 . 154 
- 186 .189 -191 .194 -197% 199 . 202 - 204 


: -236 | 0.239 | 0.243 | 0.246 | 0.249 | 0.252 | 0.256 
.279 - 283 . 287 .291 .295 . 299 - 303 - 307 
- 326 .331 .336 . 340 - 345 - 350 . 354 -359 
.373 .379 . 384 - 389 -395 -400 -405 -411 
-421 427 .432 -438 -444 - 450 -456 - 462 


10 0.468 | 0.474 | 0.481 | 0.488 | 0.494 | 0.501 | 0.508 | 0.515 
5 566 








CONON BRWNH 
oO 
bo 
wo 
bo 
o 


vil -515 . 522 - 530 . 537 - 544 -551 -559 : 

12 - 562 .570 .578 - 586 - 594 - 602 -611 -619 
13 -610 .618 .627 -636 -645 -653 - 662 -671 
14 - 658 - 667 -676 . 686 -695 - 705 .714 .723 
15 0.706 | 0.716 | 0.726 | 0.736 | 0.746 | 0.756 | 0.766 | 0.776 
16 - 754 . 764 .775 . 786 - 796 - 807 -818 . 829 
iy - 802 -813 - 824 . 836 - 847 - 859 . 870 . 882 
18 - 850 . 862 . 874 . 886 . 898 -910 .922 -935 
19 .898 -911 .923 - 936 . 949 - 962 -975 - 987 


20 0.946 | 0.960 | 0.973 | 0.987 | 1.000 | 1.014 | 1.027 | 1.041 
—_— 
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CONSTANT HUMIDITY 


The following table shows the % humidity and the aqueous 
tension at the given temperature within a closed space when 
an excess of the substance indicated is in contact with a satu- 
rated aqueous solution of the given solid phase. 




















Solid phase °C. Be ley Gon 
EAPO ak HO cs cates taker 24 9 1.99 
YANG EAE Oke 5 ee iOne coca 20 10 1.74 
KE @ SHR O tc martes ccs hereto berets 168 13 738 
KON IE OS cig oin.chelc Been remorse 20 15 2.60 
GRR O os he ieee tee Sar tote atte 20 20 3.47 
THOME acter ci sv Seenee yk etonmetie es BAe Ns 100 22.9 174 
INGIB Te riers ee aa sin aye wees tete 100 22.9 174 
NaCl, KNO; and NaNC; 16.39} 30.49 4.23 
CaCls GHcO Fes Fnac dees brah 24.5 31 7.08 
CaCIRGH 10 ots ace chess ates 20 32.3 5.61 
CaCleGHsOs yee. 2. ndaeiere ae es 18.5 35 5.54 

EO) pee Stee ee costs aka Seen sate as 20 35 6.08 
WHOIS GH SO Mee oe = Josh 10 38 3.47 
CaCINGE sO ss ee 2.02 co hee « retetaes 5 39.8 2.59 
Zin(NiO3s) OH sO a. ecto ete 20 42 7.29 

UR NOO ROR ORS coe ceeicipta Ce apace 24.5 43 9.82 
UGC O VASE OF S.5 Sep eememato cacao 18.5 44 6.96 
IN © pee cree ogc me eee ches 20 45 7.81 
IRON Sisgadcstti ctncdidiere weenie inner Pace 20 47 8.16 
INGA A, oe tet. hs aoe tame cetetaty 100 50.4 383 
Ca(NOs)2:-4HeO8. 2) 05 gern ole 24.5 51 11.6 
INBEDS ORE 5 O Wee oo cee: serie 20 52 9.03 
Na2Cr.07 2H,.O Brice: -asutie otenems: <itsitemeies 20 52 9 03 
Me(NO;)2.6HiO.. 4.400. bon 24.5 | 52 11.9 

a es APE ee eNO CS EIT 100 54 410 
@aGNiOs) 24 Hc On eerie oo crn 18.5 56 8.86 
Me (NO3) 2. GHiOnn ee eerie 18.5 56 8.86 
Kee SS LS MEERA o 100 56.2 427 
Na Br 2HsO o. sescca ac « aero 20 58 10.1 
Meg(C2H302)2.4H20 Ono GOOG TDG 20 65 11.3 
Nat N Oo artes ascig 2 Miasieriioe.s 20 66 11.5 
INE Clkand AGN Ogee eee 30 68 .6 21.6 
KBr Re ers oh eter oe 100. 69.2 526 
INGE @ far gi © tiie ee tee 25 “1.2 16.7 
INE Clan de kiN Os anreeran ee 20 72.6 12.6 
Na GlO static a sero terrae 20 75 13.0 
CNG )ESO coon sere cade die 2 .chsoeepe 108 75 754 
NaC.H;02.3H20 ie eedian cl ete ete) eneekete 20 76 13.2 
Hs @sO 72H OF ere tae care te oe 20 76 13.2 
INGO EW O, Sosndgcceuoaddoo0s 20 78 13.5 

EL a Cl iosveecs rote teorocordianst tevstenenererets 20 79.5 13.8 





* Unstable form. 


CONSTANT HUMIDITY (Continued) 








Solid phase | °C. hun tdity ors 
NH Cll eee eee 25 79.3 18.6 
NHACl. . decent ee o0 77.5 24.4 
NHi):SO Geer eee 20 81 14.1 
NH) SGipae tee sale pas 81.1 19.1 
NH 5 
‘Br. 





CONSTANT HUMIDITY WITH SULFURIC ACID 
SOLUTIONS 


The relative humidity and pressure of aqueous vapor of air in equilibrium 
conditions above aqueous solutions of sulfuric acid are given below. 





Density of Sclia ts Vapor Density of : Vapor 
aci oe pressure aci aatye) pressure 
solution C at 20°C solution J at 20°C 
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17.0 1 

16.3 1 
1.15 88.8 15.4 1.50 

14.0 1 

12.2 1 


p> 
i=) 
© 00 








“1952 


SOUND 
VELOCITY OF SOUND 


SOLIpDs 


Approximate values. 
(From Smithsonian Tables.) 























Veloc., | Veloc., 
Substance pour: meters feet Observer 
per sec. | per sec. 

Metals: 
Alu mim. capensis = <4 Hopat 5104 16740 | Masson 
Brassiiwee.. wosmyt na 35 Rade 3500 11480 | Various 
Cad mam’. ccyigchsss os Pe sce 2307 7570 | Masson 
Cobaltttit.waseat oe: sates. 4724 15500 | Masson 
Coppernsk wate oes k 20 3560 11670 | Wertheim 
Copper sigs. sersicrat be + 25 100 3290 10800 | Wertheim 
COpPPSE ih .somcwrye e's 2h 200 2950 9690 | Wertheim 
Gold) soft. scot eons e 20 1743 5717 | Wertheim 
Gold, jhard .cowestt-.-5 Goats 2100 6890 | Various 
Iron and soft steel...... ee 5000 16410 | Various 
IPPON. ALE sce ayene 24 «ait 20 5130 16820 | Wertheim 
fron: ser nmomre o 100 5300 17390 | Wertbeim 
TON eyasditersvimet bee 94 200 4720 15480 | Wertheim 
Iron cast steel......... 20 4990 16360 | Wertheim 
Iron cast steel......... 200 4790 15710 | Wertheim 
ead. faserorirer esse 20 1227 4026 | Wertheim 
Magnesium............ aca 4602 15100 | Melde 
Nickel ecctryaeoyeacieeae -& soe 4973 16320 | Masson 
Palladium «tier | = Siteete oie 3150 10340 | Various 
Platinwm deaccawt pot 20 2690 8815 | Wertheim 
Platinum eae 100 2570 8437 | Wertheim 
Platinutare sce eased. .e 200 2460 8079 | Wertheim 
Silver jsbisey- aeth 30.8 20 2610 8553 | Wertheim 
Siltiersaby enemy ee ac oh 100 2640 8658 | Wertheim 
i chal: ones ene Ohtene POM Mee eee aM 0 ase 2500 8200 | Various 
ADOC MORI Ego wort 3700 12140 | Various 

Various: 
Bricks). 6 aceite = OHe 3652 11980 | Chladni 
Glay rock cradae et a1 rene 3480 11420 | Gray and Milne 
Cork) -heaecte tee. «6 heth: 500 1640 | Stefan 
Giamite iia feecdectit ic sc eae 6000 19685 
Warble ta. todssive. wn 3810 12500 | Gray and Milne 
Paraffin. . 15 1304 4280 | Warburg 
Slaten: car mnie as 3% & Beas 4510 14800 | Gray and Milne 
Tallow:: stg. <swersty he me 16 390 1280 | Warburg 
Glasa: froma. goer a ellis. 5000 16410 | Various 
Glass: toe. meas tye... eticas 6000 19690 | Various 
AWOLY,. scan tierene te ao se forays 3013 9886 | Ciccone & Campanile 
Vulcanized rubber...... 0 54 177 | Exner 
Wax soos capri testeh ater d ibe 880 2890 | Stefan 

Woods: 
Ash, along the fiber....| .... 4670 15310 | Wertheim 
Ash, across the rings...| .... 1390 4570 | Wertheim 
Ash, along the rings....| .... 1260 4140 | Wertheim 
Beech, along the fiber..| .... 3340 10960 | Wertheim 
Elm, along the fiber....| .... 4120 13516 | Wertheim 
Fir, along the fiber..... Ae: 4640 15220 | Wertheim 
Maple, along the fiber..| .... 4110 13470 | Wertheim 
Oak. along the fiber....| .... 3850 12620 | Wertheim 
Pine, along the fiber....| .... 3320 10900 | Wertheim 
Poplar, along the fiber..| .... 4280 14050 | Wertheim 
Sycamore, along fiber..| .... 4460 14640 | Wertheim 
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VELOCITY OF SOUND (Continued) 


Ligvips AND GASES 


(From Smithsonian Tables.) 











Veloc., | Veloc., 
Substance ee meters feet Observer 
per sec. | per sec. 
Liquids: 
Alcohol Ob een seer 12.5] 1241 4072. | Dorsing, 1908 
CORO acne 2070) 1213 3890. | Dorsing, 1908 
Ammonia, cone........ 16. | 1663. 5456. | Dorsing, 1908 
Benziné: <2 hee eee V7 | AGG 3826. | Dorsing, 1908 
Carbon bisulfide........ 15. 1161 3809. | Dorsing, 1908 
Chiorofornmeeeere: — see 18. 983. 3225. | Dorsing, 1908 
Hitherasa.eeeee eee 15. | 1032 3386. | Dorsing, 1908 
NaCl yO soleeee. ae 15. | 1470. 4823. | Dorsing, 1908 
NaCl; 15% solve eee 15. | 1530. 5020. | Dorsing, 1908 
NaGl; 20:7 sollte. s.5) 15. | 1650. 5414. | Dorsing, 1908 
Turpentine oil......... 15. |"11326: 4351. | Dorsing, 1908 
Water, air-free......... iS. 1441 4728. | Dorsing, 1908 
Water, air-free......... 19). | L461! 4794. | Dorsing, 1908 
Water, air-free.......-.- 31. | 1505. 4938.-| Dorsing, 1908 
Water, Lake Geneva... OC masa 4708 Colladon-Sturm 
Water, Seine River.... . LOS MAS 73 4714 Wertheim 
Water, Seine River..... 30. | 1528. 5013. | Wertheim 
Water, Seine River..... 60. | 1724. 5657. | Wertheim 
Gases: 
Air, anys CO>-free...... 0. 331.78) 1088.5) Rowland 
(Air diy caer oe Os 331.36] 1087.1) Violle, 1900 
Air, dry, CO:-free...... 0. 331.92) 1089.0) Thiesen, 1908 
Air 1 atmosphere....... 0. 331.7 | 1088. | Mean 
Air 25 atmospheres..... 0. 332.0 | 1089. | Mean (Witkowski) 
Air 50 atmospheres..... 0. 334.7 | 1098. | Mean (Witkowski) 
Air 100 atmospheres. ... 0. 350.6 | 1150. | Mean (Witkowski) 
. 344. 1129. 
: 386. 1266. | Stevens 
A 553. 1814. | Stevens 
; 700. 2297. | Stevens 
: 415. 1361 Masson 
0. 337.1 | 1106. | Wullner 
Carbon dioxide........ 0. 258.0 846. | Biickendahl, 1906 
Carbon disulfide........ 0. 189. 606. | Masson 
Chicrine: Ayes ae oe Os 205.3 674. | Strecker 
Hithylene. geen eee oe 0. 314. 1030. | Dulong 
Hydrogenseeeeea eee 0. | 1269.5 | 4165. | Dulong 
Illuminating gas....... 0. 490.4 | 1609. | Zoch 
Methane. see eag.5 Ah 0. 432. 1417. | Masson 
INibricioxidenemre saa... 0. 325. 1066. | Masson 
Nitrous OxIdessarenie tae OF 261.8 859. | Dulong 
Oxyeen 2). sateen 0. 317.2 | 1041. | Dulong 
Vapors: 
Alcohol:..eepeameetet. oe OF 230.6 756. | Masson 
Bother: . . : 5p eas ee 0. 179.2 588. | Masson 
Winter... ceeen item ee 0. 401. 1315. | Masson 
Water... coer, 5 ee 100. 404.8 | 1328. | Treitz, 1903 
Water) sR eee ees 130. 424.4 | 1392. | Treitz, 1903 


Oe  ___.... 














1954 





MUSICAL SCALES 


Equat TEMPERED CHROMATIC SCALE 
A, = 440 
American Standard pitch. Adopted by the American Standards 
Association in 1936 


aoe eli ooan | ms 28 an PGS | ase antes lk acu latinas: 
Note Fre Note Fre Note ne Note Fre 


quency quency quency quency 
Co 16.35 Ce 65.41 C4 261.63 Ce 1046.50 
C#Ho 17.32 C#2 69.30 C#Hs 277.18 Cie 1108.73 
D 5 ; Ds : De 1174.66 
D#o 19.45 D#2 77.78 Dis 311.13 Dis 1244.51 





Eo * 20.60 Ez 82.41 Ka 329.63 Ee 1318.51 
Fo 21.83 Fe 87.31 F4 349,23 6 1396.91 
F4o 23.12 F #2 92.50 FH 369.99 F #6 1479.98 
Go 24.50 Ge 98.00 G4 392.00 Ge 1567.98 
Gio 25.96 #2 103.83 Gia 415.30 Gis 1661.22 

0 27.50 Ao 110.00 A 440.00 As 1760.00 


A : : 4 

A#o 29.14 A#e 116.54 A#s 466.16 Ade 1864.66 
A 7 Ba 493.88 Be 1975.53 

Ci 32.70 Cz 130.81 Cs 523.25 Cr 2093 .00 

Cv 34.65 Cis 138.59 Gis 554.37 CH 2217.46 




















1 36.71 3 146.83 5 587 .33 Dz 2349 . 32 
DA 38.89 #3 155.56 D#s 622.25 Dir 2489 .02 

1 41.20 Es 164.81 Es 659 . 26 Ex 2637 .02 
Fy 43.65 FB 174.61 Fs 698.46 Fy 2793. 83 
FA 46.25 F 43 185.00 F45 739.99 Fez 2959 .96 
Gi 49.00 G3 196.00 Gs 783.99 Gr 3135.96 

iat 51.91 G#s 207 .65 Gis 830.61 Gh 3322.44 
Ai 55.00 A3 220.00 As 880 .00 Az 3520.00 
Av 58.27 A#s 233.08 Afs 932.33 Afi 3729.31 
Bi 61.74 B3 246.94 Bs 987.77 Bz 3951.07 

















EquaL TEMPERED CHROMATIC SCALE 


Ay ='435 
International Pitch, adopted 1891 


Fre- 
quency 












































MUSICAL SCALES (Continued) 
ScIENTIFIC OR JUST SCALE 





C, = 256 
. 
Fre- Fre- Fre- Fre- 
Note quency Note quency Note pueney: Note queney, 
Co 16 Co 64 C4 256 Ce 1024 
Do 18 Dez 72 Ds 288 Ds 1152 
Eo 20 Ee 80 E4 320 He {| 1280 
Fo 21 333 Fo 85.33 F4 341.33 | Fs 1365.33 
Go 24 Ge 96 Ga 384 Ge 1536 
Ao 26.67 As 106.67 Ag 426 . 67 As6 1706.67 
Bo 30 Be 120 Bs 480 Be 1920 
Ci 32 C3 128 Cs 512 7 2048 
Di 36 D3 144 Ds 576 D; 2304 
Ei 40 Es 160 Es 640 Ez 2560 
Fy 42.67 F3 170.67 F; 682.67 7 2730.67 
Gi 48 G3 192 Gs 768 Gi 3072 
Ai 53.33 As 213.33 As 853.33 Az 3413.33 
Bi 60 Ba 240 Bs 960 Bz 3840 
Cs 4096 
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SOUND ABSORPTION 
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ELECTRICITY AND MAGNETISM 


SPARK-GAP VOLTAGES 


Based on results of the American Institute of Electric Engineers 
Air at 760 mm, 25° C. 





ree Diameter of spherical electrodes, cm 











Needle 
voltage : 
. z points 
iGlow olf 2.5 | 5 10 25 
| Length of spark gap cm 
5 0.13 0.15 0.15 0.16 0.42 
10 0.27 0.29 0.30 0.32 0.85 
15 0.42 0.44 0.46 0.48 1.30 
20 0.58 0.60 0.62 0.64 1.75 
25 0.76 0.77 0.78 0.81 2.20 
30 0.95 0.94 0.95 0.93 2.69 
35 iL odlyy (A Tesi 2) $end 3.20 
40 1.41 1.30 1.29 1.32 3.81 
45 1.68 1.50 1.47 1.49 4.49 
50 2.00 Teal 105 1.66 5.20 
60 2.82 Pe Ul 2.02 2.01 6.81 
70 4.05 2.68 2.42 2.3% 8.81 
80 Sty. Bout: 3.26 2.84 ‘2.74 vies 
CORE le cate 3.94 3.28 3.11 13.3 
LOO" @ lh Sear: 4.77 S00) 3.49 15.5 
PLO el, snes t 5.79 4,25 3.88 17.7 
120m | ee. 7.07 4.78 4.28 19.8 
SOS er lg eas ell) peemeeareten 5.35 4.69 22.0 
T4007 pe pe. tkeschetelh Lop acse 5.97 5.10 24.1 
L5Ome Be let Aye IN Carrere 6.64 5. 52 26.1 
TOO See ob sree iret lewratctcranreye (EXE 5.95 28.1 
70S OS ie ccc te: Cle avers 8.16 6.39 30.1 
TSO te AW Sete lll sme nece 9.03 6.84 32.0 
190.¢ - oP sastee || oo eee 10.0 7.30 33.9 
200 te WP caste ee i eked ia 7.76 35.7 
QO i seek omens 1283 8.24 306 
220 Ot Ace SR, eae ete 13.7 8.73 39.5 
230 meme ie ee ae lh Seecenon V5e38 9.24 41.4 
DA) fel fnees cfeaestee: otal || Wend ac ee Whee tle ME Peeare 9.76 43.3 
POORER tie okccsits: WN encrs, Borne Oil = sisievcacas 10.3 45.2 
LOO) 2 OWN eR Ae Alaa Mica ncaa amore ois ae 13.3 54.7 




















CORRECTIONS FOR TEMPERATURE AND PRESSURE 


Values found in the above table may be corrected for temperature and 
ressure by multiplying the values given by the appropriate correction factor 
ound below: 





Pressure mm 





Temp 720 740 760 780 
0 1.04 1.06 09 1.12 

10 1.00 1.02 1.05 1.08 
20 0.96 0.99 1.02 1.04 
30 0.93 96 0.98 101 


SPECIFIC INDUCTIVE CAPACITY 
Souips 


Atmospheric temperatures except where noted. 


(From Smithsonian Tables.) 





w Specific 
Substance. 1 ak inductive Observer. 
ength. | capacity. 


Asphalest sana... a 





cra) 2.68]/v. Pirani, 1903 
Caoutchouc........./ © 2.22'Gordon, 1879 
Calespar: 
NIMtOIAXISi wikia « <a ea) 8.49|Fallinger, 1902 
i touerxistesyaeis. «a ora 7.56|Fallinger, 1902 
Dinmondpesses. ae oe) 16.5 |v. Pirani, 1903 
Bbonitessa.cel 2: 1 ora) 2.72|Winklemann, 1889 
Glass flint, extra 
heavyscunl 2 oe oO 9.90|Hopkinson, 1891 
hard crown....... ie) 6.96|Hopkinson, 1891 
lead (Powell)..... or) 5.4-8.0 |Gray-Dobbie, 1898 
Jena, barium...... oe 7.8-8.5 |Léwe, 1898 








Guttarmerchafal (ai.1); 3.3-4.9 |(submarine-data) 
cee Or Cimnsiont = At: 1200 2.85|Thwing, 1894 

nih SS BOM ee Ses 5000 3.16/Abegg, 1897 

190 aA Aad: 75 |1.76-1.88|Behn-Kiebitz, 1904 

‘ Todine, cryst........ 75 4.00/Schmidt, 1903 
Marble, Carrara.. 75 8.3 |Schmidt, 1903 
Micke ne cot «© 1|5.66-5.97|Elsas, 1891 
Mica, Canadian am- 
herehesbalt!)..: ee) 3.0 |E. Wilson 
Parathn seers a ee 2.10|Zietkowski, 1900 
Phosphorus, yellow. . 75 3.60/Schmidt, 1903 
Porcelain, hard 
(Royal Berlin)..| © 5.73|Starke, 1897 

Quartz: 

MEtOVaAKIS® Ste oe clas 00 4.69|Fallinger, 1902 

|oraxiseeneen ope oe) 5.06|Fallinger, 1902 
Selenium... ae os.0n8 er) 6. 13]Vonwiller-Mason, 1907 
Shellaciter ssf oa" ora 3.10) Winkelmann, 1889 
Sulphur, amorphous..| © 3.9S|v. Pirani, 1903 
Sulphur, cast, fresh..} 0 4.22!y. Pirani, 1903 
Wood, dry: 

red beech......... co ©6«.: | 483-2. 5 1 

red beech. 0.0.5. . 0 ©6|7.73-3.63 

ORKMIE AUN. OF). o |4.22-2.46 

Oakes A: co 866. 84-3. 64 


ro 
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SPECIFIC INDUCTIVE CAPACITY (Continued) 


GASES 


The specific inductive capacity of a vacuum is taken as unity. Wave- 
lengths of the measuring current greater than 10,000 cm. 


(Dielectric constant.) 























ifi 
Gas aoa init Gaiee Observer. 
; pheres. | capacity. 
Alfierscra ere 0 1 |1.000590)| Boltzmann, 1875 
Aire eee 19 20 {1.0108 |Tangl, 1907 
Airs’. «3, Boe eee wale te 40 |1.0218 |Tangl, 1907 
AIDS eats oe 60 {1.0330 |Tangl, 1907 
Air: ... Ah ORR Se 80 |1.0439 |Tangl, 1907 
Air. 3p eee Baer 100 |1.0548 |Tangl, 1907 
Ammonisaee oes 20 1 |1.00718 | Badeker, 1901 
Carbon bisulphide. . 0 1 {1.00290 | Klemenéié 
Carbon bisulphide. .| 100 1 |1.00239 | Badeker 
Carbon dioxide... .. 0 1 {1.000985} Klemenéié 
Carbon dioxide.....}| 15 10 }1.008 Linde, 1895 
Carbon dioxide... .. 20 |1.020 |Linde, 1895 
Carbon dioxide.....| .... 40 {1.060 Linde, 1895 
Carbon monoxide.. . 0 1 |1.000690) Boltzmann 
Eithyleneseee sens 0 1 1.00131 | Boltzmann 
Hydrochloric acid.. .| 100 1 {1.00258 | Badeker 
Hydrogen........ 0 1 |1.000264| Boltzmann 
Methane.......... 0 1 |1.000944| Boltzmann 
Nitrous oxide (N2Q). 0 1 |1.00116 | Boltzmann 
Nitrous oxide (N2O).} 15 10 {1.010  |Linde, 1895 
Nitrous oxide (N2O).| .... 20 |1.625 Linde, 1895 
Nitrous oxide SAE VG. 40 |1.070 Linde, 1895 
Sulphur dioxide. 0 1 {1.00993 | Badeker 
Sulphur dioxide. 0 1 /1.00905 |Klemenéié 
Water vapor....... 145 1 |1.00705 |Badeker 
Liquips 


Where the wave-length is not specified it is greater than 10,000 cm. ~ 








Wave | Specific 
Liquid. Ove length, induce. Observer. 
1 pacity. 
Acetic acid........ 18 oe 9.7 |Francke, 1893 
Acetoness- een 0 oe 26.6 |Abegg, 1897 
iP er oe —191 ea) 1.43 |v. Pirani, 1903 
Alcohe!: 
amy) eee 0 00 (7.4 |Abegg-Seitz, 1899 
amylose eee +20 oe) 16.0 |Abegg-Seitz, 1899 
ethylaes. cade noe frozen 20 2.7 |Abegg-Seitz, 1899 
ethylene. cee —120 (ee) 4.6 |Abegg-Seitz, 1899 __ 
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SPECIFIC INDUCTIVE CAPACITY (Continued) 





Liquid. 





Sie rele ee l-.ece 


Amy] acetate...... 
Amine Ae acs ck oo 
_ Benzol (Benzene).. . 
Bromine ses 23.3. 54. 
Carbon bisulphide. . 
Carbon dioxide..... 
ChlormeS® -. <-).- 
Chloroform 
Ethyl ether........ 
Ethyl ethers. 2). <2: 
Glycerine: ........ 
Hydrogen peroxide 
46% in H,O.. aire 
Hydrogen sulphide. . 
Nitrous oxide, N20 . 
Oils: 
CASUOL Nei eiele oto etee 


sue ehel ovis! 


Oxygen 
Phenol Sse soos 





Liquips (Continued) 

















Wave Specific 
Temp. ength, induc- 
Sr fircan "yl BVe es 
—80 re) 44.3 
—40 an 35.3 
0 ore) 28.4 
+20 ora) 25.8 
iy 200 |24.4 
17 HS (PB 
Nee 53 120.6 
ily 4 8.8 
ikg/ 0.4 Sac 
0 foe) 35.0 
+20 re) oe 
0 fea) 24.8 
+20 ao ep), Pe 
—34 75 |21-23 
19 ioe) 4.81 
18 ore) 7.316 
18 oe) 2.288 
23 84 3.18 
20 oa) 2.626 
—5 ora) 1.60 
—60 ee) BoE: 
18 (oe) ee 
0 a) 4.68 
20 fe) 4.30 
15 | 1200 |56.2 
18 7a \eebe re 
10 (ee) 5.93 
—88 oe) 1.93 
11 ie) 4.67 
14 a) 3.10 
13 oe) Ba) 
20 (oe) oe 
een 1b 2000 2) 1153 
20 ra) B17 
20 oe) Ds 
—182 ora) 1.49 
48 73 9.68 
20 oe) 14.0 
18 0 |81.07 
1967 








Observer. 


Abegg-Seitz, 1899 
Abegg-Seitz, 1899 
Abegg-Seitz, 1899 
Abegg-Seitz, 1899 
Drude, 1896 
Drude, 1896 
Marx, 1898 
Marx, 1898 
Lampa, 1896 
Abegg-Seitz, 1899 
Abegg-Seitz, 1899 
Abegg-Seitz, 1899 
Abegg-Seitz, 1899 
Goodwin-Thomp- 
son, 1899 
Lowe, 1898 
Turner, 1900 
Turner, 1900 
Schlundt 
Tangl, 1903 
Linde, 1895 
Linde, 1895 
Turner, 1900 
Abegg, 1897 
Tangl, 1903 
Thwing, 1894 


Calvert, 1900 
Eversheim, 1904 
Hasenhérl, 1900 


Arons-Rubens, 
1892 


Salvioni, 1888 
Salvioni, 1888 
Heinke, 1896 
Marx 
Hopkinson, 1881 
Hopkinson, 1881 
Fleming-Dewar, 
1896 
Drude, 1896 
Eversheim, 1904 
Turner, 1900 


“SPARKING POTENTIAL OR DIELECTRIC STRENGTH 
Various INSULATORS. 


Potential to puncture in kilovolts per centimeter. 1 kilovolé =1000 volts. 














A Bey, ms 
Saban joe ae 
Aisthyudieaaaeda) A. dela ae | 40-90 
Hbonite.ol ee aEsd LE. PISSek SRE NER Sige, oes eee 300-1100 
RiberU, ooercaee ke |. Sasa. Se: 1 ee ax 20 
Glasstl . FOC SSL . FS. Pe bSaoe are 300-1500 
*Guttapercha..ghostAd = ta ees- an Pe ajoss ee 80-200 
Kerosene? #) .o2satl: SR see. Ee. 1.0 164 
olimen, ‘varmshed &uy_— S25 « ee | oe er = - 100-200 
Mich.woi@cl Seetee . See. 5. 8. 3 0.1 1500-2200 
Mica... fhe, ae Pe. fe 1.0 300-700 
‘Oils: 
castors eee. ake... SPS 0.2 190 
eastoriene en? a. 22to as 1.0 130 
eattonseed sew J. . SF e.. ee (es ee 70 
lexdind t-obmhons M ES-TSS 1 eho:2 140 
doxyd ROEh Ae ow Ae sees Seg 1.0 40 
linseed? raw. 2h. 154%... es 0.2 185 
TAWA Sess 8. 2 a 1.0 90 
boiled |. ee eet ee 0.2 190 
hoiled 2G eee sate. BR I 1.0 80 
lubricatimgS0S5-- 2-245). ©. . S62.) =e) a= 50 
olive: Gee Jee Uae. 5. 3 Re. 0.2 170 
Olives (ae Seee Pos 5s 1.0 75 
paral eee ae io. Co 5. . Re: 0.2 215 
PAPAL eens 5S. Se 1.0 160 
sperm, mineral................ 0.2 180 
mmerains © GA. ise. Sak 1.0 85 
MAR LIVR hc hs EN as 0.2 195 
TSA IPRE A eS oS 5 BRE ook 1.0 90 
turpentme en! 2). 60, PES | 0.2 160 
turpentmMesqeey Gl se oh hoe BE & 1.0 110 
‘Papers: 
beeswaxeditemeies. 1.8 F 20 1r Baeess cc Wei 
blottine Seen ee 25 eee sere | eee eee 150 
Manilla see. 05.8 ee 1 1 eee 2 
Para ned MOO Sk ro Perl Sebowergeros 500 
varnished Seiiters. £600.52. 58. | eee 100-250 
‘Paraffin: 
melted Geren. § Oi Bee | esa eee 2 75 
solid, melt. point 43°........... | Ei Soe! Se | ..°350 
solid, melt. point 70°..... 2.2...) ......--- | 450 
Wtubber.... OUets waco. see eae | 160-500 
“VY asalent. Srents Sees 2)... SS. eee ee . 90-130 
XyloVt Fees eee... 0.2 ; 140 
Sxylol. Qe! caret ter te 2s to. | -- 80 





VOLTAIC CELLS 
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VOLTAIC CELLS (Continued) 


a a ee 







































































e218qosip oe 
(Hy jo uvour TT SOCISTIDU SOOO sys Gicb plea: terereeess>-uonnjos %0Z ‘HOM CCCI Co f ewe CONTA 
Ogg frittt tte trt ttt agag foots TT gnoge Apsuep WOStA | 7° 6177 tt ouIs ‘Jeuy | 7" 7°" ° UB 
98°Z FIGOOG SOOT SONOS a Wi OEE seicie sels "ie iri scissile OTE RIOR *OSUZ, seteeeees soulZ "BUY teeeeee (7) Josey 
ET ‘esei0as 
“es'0 0} 89'T CIO OCIA: O09, 0 O:0 210.0000 aYa) eC 7 StH+ FOgND DSIRE OmD Laon Gyols (org) seers (7) l91Usy 
Ada Fepadauaepogescaboeo a gene SS aeney iaiae smorn Geel teteeeeseseesss pgary | **1098;NUINI08 pBeT 
awa ‘gjod oangisog “dornjos “ejod eanvaaN TEE OHI 
if SITIO ADVUOLS 
oi Ge aL A ee ee ES 
Zo. SOTaSO UG SARK RAL ROT apoyo 
JOATIS Pernecep aenne pie 2 * -oBluOUIUIe-["s JO "Jos HezZ}oc° 7 OUT *JOATIS JO eplo[yD 
02°0 *++ Ong ‘iezuelodap ‘seaddoD | ***** **yseqod o1ysnvo Jo UOTyNJOg | **~°"~*** -oUlZ “yey * *-9pus]eT-CosIpiy 
OFT uoqieo ‘pMod y}IM aprxoled ose 
-uedueul ssozliejodep ‘uoqieD |****** ‘oBeTmouIUIB-[es JO TOTYNJOS | “°° °°" °° ouTZ "RI eh CLS) 1 | 
eo'T OOOO F557 5 76 qa uoqied @000%9 2° gpLO[y) umruowULYy toocenese DUI, | “ttt to Ar 
‘TN a ‘gjod aalpisog “uoryNnog *gjod aAtesaNn *]]20 JO OUTST 
STIGD dIQ1Iy FIONIG 
88°T reese ssee-g ‘Aqisuep (ON | wnugeg foot ttt tsetse uonnios JOEN [°¢°t* ¢ tt tour yeury |*°°° "57+ seaorD 
991 tcc 6L'T Aiisuep CONF |° wnuyelg |°-° PLT Aqisuop ‘uornjos *OgeH |***¢ 6 +t outs “[eury | +++ +++ tenors 
6L°T sores seed Aqisuep *ONH | wnulyeld |** “9st Apisuep ‘worynjos *OS#H |" "°° °°" * "OUls “yeuty |" ***"*** “"eAOIE) 
“8}]0A -ajod 
UTA ‘uoIyN]Og eATISOg “morynjog ‘ejod sAIyeson, *]]99 JO ouleyy 





(penutyu0D) sITIaD aia1g a1sq0n0q 


(pentyu0D) STIHO OIVLIOA AO NOILISOdWOD GNV ANCA AAILLOWOALOATA 


1970 


CONTACT POTENTIALS 


Potential of metal at left minus potential of metal at top in volts. The values are given 
for room temperature and for pressures, indicated by the superscript. Figures indicate 
pressure in mm of Hg, v2¢-, vacuum, #t™., atmospheric pressure. The figures are for fresh 
surfaces, 























Other ‘ Plati- Other 
Brass metals Brass num metals 
Aluminum] -+1.04v2¢- |+1.20|Fe, +0.87 |/|CuO....... STA Bee | .....|Na, —2.52 
+0.192tm-|...../Z , +0.29 ||Gold.......|—0.28etmy). oo. t. ee. 
Antimony |-+0.158tm.|,. 202 .)........... Trony|...2,s. -|+0.24vac. joo... Zn, —0.06v8¢ 
Bismuth. |-+0.072tm.|+-0.35|........... Lead.. ....]+0.4i8tm.)._... 5, Ay aes 
Cadmium.|-\\. 2 sens6 | 2-1 .|Hg, —0.22-%)| Magnesium. |+-1.47v2¢: |+-1.05]..... ah as 
Cae Nis! fi). Rea ae sea Cu, +079 ||Mereury....|..........]/..-0.- Sb, —0.26.% 
Gedy Wary. | Sy... wenene ee tlee Cu, +.096 ||Nickel..... +0.16atm.) 11... Zn, +0.17% 
Gite Nop. al. tein. 2a8 Meppetees Cu, + 129 ||Platinum, . .|—0.3828t™.)......)...........0. 
Chat COs. sh. t: celadherse | f)-: +t Seve Gu, =-.130¢ Potassium: ss.) eh eiate 28 |ae.-4-.--6h + 
CEIBNO}. As. cha alte os Cu, +.136 |/Silver...... +0.05v2¢.]...... 5 ease 
CEEOed 5. Ah. eeaasell\®. eieee Cu, +.142 | —0.35atm.|. _._.| ae AS Es 
CaO gn 4). cae rysilite sites Cu, + 155 ||Sodium Oe Sale oed0 | 4s. 1 2-pie - 
Copper... ./-+0.10v8¢. |+0.13)........... ns, 225 ae Jeb abieds b SOO) op. id. dk Bel 
=0.040¢m.| oe ee ee ZING s 4-MelSeheelete iG (eOFO) es J.B aEt, Aare 
CuO sect). dassere | ake Li, —1.52 














* Coconut charcoal saturated with the gas named. 


DIFFERENCE OF POTENTIAL BETWEEN METALS IN 
SOLUTIONS OF SALTS 


The table gives the difference in potential in hundredths of a volt between 
zinc in a normal solution of sulphuric acid and the metal named at the 
head of the columns in the solution named at the side. The signs given 
refer to the external difference of potential. 

(Magnanini.) 


Difference of potential in centivolts. 
Strength of the solution in | ~ Gade 


gramme moiecules per liter.| Zine’ Lead. | Tin. | CP- | Silver. 




















mium. per. 

0.5 Sulphuric. acid..... 0:0), 36.6 | 51.3 }-51.3.1100.7 || 121.3 
1.0 Sodium hydroxide....} —32.1 | 19.5 | 31.8 0.2 | 80.2 95.8 
1.0 Potassium hydroxide. .| —42.5 | 15.5 | 82.0 |—1.2 | 77.0 | 104.0 
0.5 Sodium sulphate..... 1.4 | 35.6 | 50.8 | 51.4 |101.3 | 120.9 
1.0 Potassium nitrate..... 11.8 | 31.9 | 42.6 | 31.1 | 81.2 | 105.7 
1.0 Sodium nitrate........ 11.5 | 82.3 | 51.0 | 40.9 | 95.7 | 114.8 
0.5 Potassium bichromate. 72.8 | 61.1 | 78.4 | 68.1 |123.6 | 132.4 
0.5 Potassium sulphate... . 1.8 | 34.7 | 51.0 | 40.9 | 95.7 | 114.8 
0.2 Potassium chlorate....| 15.—10.| 39.9 | 53.8 | 57.7 |105.3 | 120.9 
1.0 Ammonium chloride... 2.9 | 32.4 | 51.3 | 50.9 | 81.2 | 101.7 
1.0 Sodium chloride......| ....-. | 31.9 | 51.2 | 50.3 | 80.9 | 101.3 
1.0 Potassium chloride...| ...... 32.1 : 51.6 | 52.6 | 81.6 | 107.6 
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ELECTROCHEMICAL EQUIVALENTS 
OF THE ELEMENTS 


By G. A. Roush 





Blo | Var || Mew chs 
ment | lence coulomb] per mg 
A n |0.41393 | 2.41588 
Ab 7 |0.82717 | 3.05656 
Ac 3 |0.78411 | 1.27533 
Ag 1 |1.117931) 0.89451 
Al 3 |0.09316 |10.73415 
As 5 10.15254 | 6.44106 
38 |0.25876 | 3.86464 
Au 3 |0.68117 | 1.46805 
1 |2.04862 | 0.48936 
B 3 |0.03737 |26.75602 
Ba 2 10.71171 | 1.40507 
Be 2 |0.04674 |21.39688 
Bi 5 |0.43316 | 2.30861 
3. 10.:72198 | 1.388517 
Br 1 {0.82815 | 1.20752 
C 4 |0.03111 |32.13989 
2 |0.06223 |16.06994 
Ca 2 |0.20767 | 4.81537 
Cb 5 10.19256 | 5.19320 
Cd 2 |0.58244 |} 1.71693 
Ce 3. |0.48404 | 2.06594 
Cl 1 |0.36743 | 2.72161 
Co 2 |0.80539 |. 3.27452 
Cr 6 {0.08983 |10.13247 
3 |0.17965 | 5.56624 
Cs 1 |1.37731 | 0.72606 
Cu 2 |0.32938 | 3.03602 
1 |0.65876 | 1.51807 
D? 1 |0.020878|47.89771 
Dy 3 |0.56069 | 1.78351 
Er 3  |0.57907 | 1.72697 
Eu 3 |0.52504 | 1.90467 
F 1 |0.19689 | 5.07895 
Fe 3 0.19291 | 5.18353 
2 |0.28938 | 3.45568 
Ga 3 |0.24083 | 4.15232 

Gd 3° 10.54179 | 1.8457 
Ge 4 |0.18808 | 5.31680 
H 1 |0.010446/95. 73321 
He nm  |0.04147 |24.11294 
Hf 4 |0.46269 | 2.16125 
Hg 2 {1.038943 | 0.96207 
1 |2.07886 | 0.48103 
Ho 3 |0.56974 | 1.75518 
I 1 {1.31523 | 0.76032 
ll 3 (0.50432 | 1.98288 
In 3 |0.39641 | 2.52266 
Ir 4 |0.50026 | 1.99896 
K 1 |0.40514 | 2.46828 
Kr n |0.86736 | 1.15293 




















sige ies” Lb./1000 | Amp.-hr. 
patel macar amp.-hr. | per lb. 
1.49014 | 0.67108) 3.28519 304.396 
1.17779 | 0.84904) 2.59656 | 385.120 
2.82280 | 0.35426] 6.22320 | 160.689 
4.02454 | 0.24848) 8.87259 112.707 
0.33538 | 2.98171| 0.73938 | 1352.480 
0.55891 1.78918) 1,23219 811.560 
0.93152 | 1.07351] 2.05366 | 486.936 
2.45223 | 0.40779] 5.40624 | 184.972 
7.35668 | 0.13593|16.21871 61.657 
0.13456 | 7.43223) 0.29662 | 3371. 201 
2.56216 | 0.39030] 5,64858 177.035 
0.16825 | 5.94358] 0.37092 | 2695. 963 
1.55938 | 0.64128] 3.43784 290.880 
2.59896 | 0.38477] 5.72973 | 174.528 
2.98132 | 0.33542) 6.57269 | 152.145 
0.11201 | 8.92775| 0.24694 | 4049. 558 
0.22402 | 4.46387] 0.49388 | 2024.79 
0.74761 | 1.33760] 1.64819 | 606.726 
0.69321 1.44255) 1.52828 654.332 
2.09677 | 0.47692] 4.62258 | 216.329 
1.74255 | 0.57387| 3.84166 260.304 
1.32275 | 0.75600] 2.91616 | 342.917 
1.09931 | 0.90966] 2.42356 | 412.617 
0.32338 | 3.09235) 0.71293 | 1402.668 
0.64676 | 1.54618) 1.42584 701.334 
4.95830 | 0.20168)10.93118 91.481 
1.18576 | 0.84334) 2.61416 | 382.532 
2.37152 | 0.42167| 5.22831 191.266 
0.075160)13.30492) 0.16570 | 6035.017 
2.01849 | 0.49542] 4.44901 | 224.886 
2.08464 | 0.47970) 4.59585 217.588 
1.89016 | 0.52906} 4.16708 241.911 
0.70881 | 1.41082] 1.56265 639.937 
0.69451 1.43987) 1.53113 653.114 
1.04176 | 0.95991) 2.29669 435.409 
0.86698 | 1.15342} 1.91137 523.184 
1.95046 | 0.51270} 4.30002 232: 73¢ 
0.67710 | 1.47689) 1.49275 669.906 
0.037605/26.59256| 0.082904|12062. 183 
0.14930 | 6.69804) 0.32914 | 3088.180 
1.66570 | 0.60035| 3.67223 PY Pate wo} 
3.74195 | 0.26724) 8.24958 121.218 
7.48390 | 0.13362|16.49917 60.609 
2.05107 | 0.48755] 4.5218 221.149 
4.73484 | 0.21120)10.43853 95.799 
2.72332 | 0.55080) 3.90256 272.539 
1.42707 | 0.70074] 3.14614 317.849 
1.80095 | 0.55546) 3.97038 251.866 
1.45850 | 0.68563) 2.21545 310.998 
3.12249 | 0.32026] 6.88390 145. 266 
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ELECTROCHEMICAL EQUIVALENTS 
OF THE ELEMENTS (Continued) 


























Mg Cou- Grams |Amp.-hr. 
Ele- | Va- Lb./1000 | Amp.-hr. 
per lombs per per 
ment | lence eGuldmb|..per mgull.amp.-br.\s gram amp.-hr. | per lb, 
La 3 |0.47986 | 2.08393 |1.72750 | 0.57887! 3.80849 262.571 
Li 1 |0.07192 |13.90490 |0.25890 | 3.86247) 0.57078 | 1751.988 
Lu 3 10.60446 | 1.65438 |2.17604 | 0.45955] 4.79734 208.448 
Ma 7 10.14478 | 6.90695 |0.52121 1.91860} 1.14908 870.262 
Mg 2 0.12601 | 7.93586 |0.45364 | 2.20440} 1.00010 999.901 
Mn 4 10.14230 | 7.02727 |0.51229 | 1.95202) 1.12941 885.421 
2 |0.28461 | 3.51363 |1.02458 | 0.97601| 2.25881 442.711 
Mo 6 10.16580 | 6.03125 |0.59689 | 1.67535) 1.31592 759.925 
N 5 |0.029032/34.44446 |0.10452 | 9.56795] 0.23042 438.995 
3 10.048387/20.66676 |0.17419 | 5.74077) 0.38403 260.397 
Na 1 |0.23831 | 4.19620 |0.85792 | 1.16567) 1.89139 528.712 
Nd 3 |0.49834 | 2.00665 |1.79403 | 0.55740) 3.95516 | 252.834 
Ne nm |0.20915 | 4.78125 |0.75294 | 1.32813) 1.65995 602.428 
Ni 2 |0.30409 | 3.28846 |1.09474 | 0.91346] 2.41348 414.340 
O Z |0.082902/12.06250 |0.29845 | 3.35069] 0.65796 | 1519.850 
Os 4 1|0.4961/ | 2.01567 |1.78601 | 0.55997| 3.93748 253.270 
P 5 |0.06421 |15.57456 |0.23115 | 4.32627] 0.50959 | 1962.362 
Pa 5 |0.59845 | 2.08874 |1.72352 | 0.58021) 3.79972 263.177 
Pb 4 |0.53681 | 1.86284 |1.93253 | 0.51746) 4.26050 234.7168 
2 /1.07363 | 0.93142 |3.86506 | 0.25873] 8.52099 117.357 
Pd 4 |0.27642 | 3.61762 |0.99513 | 1.00489) 2.19388 455.812 
Po 6 |0.86269 | 2.75714 |1.30570 | 0.76587| 2.87857 347.394 
Pr 3 |0.48677 | 2.05436 |1.75237 | 0.57065) 3.86332 258.845 
Pt 4. |0.50578 | 1.97716 |1.82080 | 0.54921] 4.01417 249.117 
Ra 2 {1.17124 | 0.85379 |4.21648 | 0.23716) 9.29574 107.576 
Rb 1 |0.88580 | 1.12892 |3.18889 | 0.31359) 7.03030 142.247 
Re 7 0.27581 | 3.62568 |0.99292 | 1.00713} 2.18901 456.828 
Rh 4 /|0.26661 | 3.75085 |0.95978 | 1.04190) 2.11596 472.599 
Rn n |2.30052 | 0.438468 |8.28187 | 0.12075|18.25839 54.769 
Ru 4 |0.26347 | 3.79548 |0.94850 | 1.05430) 2.09108 478.222 
s 6 0.05537 |18.05989 |0.19934 | 5.01664) 0.43946 | 2275.408 
4 |0.08306 |12.03993 |0.29901 | 3.34442] 0.65919 | 1517.005 
2 |0.16611 | 6.01996 |0.59801 1.67221] 1.31839 758.503 
Sb 5 -|0.25235 | 3.96272 |0.90847 | 1.10075] 2.00283 499.294 
3 (0.42059 | 2.37763 |1.51411 | 0.66045] 3.33805 299.576 
Se 3  |0.15579 | 6.41907 |0.56083 | 1.78307| 1.23642 808.789 
Se 6 |0.13637 | 7.33283 |0.49094 | 2.03690| 1.08234 923.921 
Si 4 |0.07269 |13.75624 |0.26170 | 3.82118] 0.57695 | 1733.257 
Sm 3 |0.51962 | 1.92448 |1.87063 | 0.53458] 4.12404 242.481 
Sn 4 |0.30751 | 3.25190 |1.10705 | 0.90330} 2.44062 409.732 
Sn 2 10.61503 | 1.62595 |2.21409 | 0.45165) 4.88124 204.866 
Sr 2 10.45404 | 2.20244 |1.63455 | 0.61179] 3.60356 277.508 
Ta 5 |0.37488 | 2.66751 |1.34957 | 0.74098) 2.97529 336.101 
Tb 3 10.54991 1.181847)1.97969_| 0.50513) 4.36447 229.113 
Te 6 |0.22040 | 4.53726 |0.79343 | 1.26037) 1.74921 571.686 
Th 4 /0.60135 | 1.66293 |2.16485 | 0.46193] 4.77268 209.526 
Ti 4 10.12409 | 8.05846 |0.44674 | 2.23846] 0.98488 | 1015.348 
Tl 3  |0.70601 | 1.41641 |2.54164 | 0.39345) 5.59002 178.571 
Tm 3 |0.58516 | 1.70897 |2.10653 | 0.47471| 4.64410 215.327 
U 6 |0.41117 | 2.43206 |1.48023 | 0.67557| 3.26168 306.597 

















ELECTROCHEMICAL EQUIVALENTS 
OF THE ELEMENTS (Continued) 


Biesal ivan Mg meee Grams |Amp.-hr. | Lb, /1000 
ment | lence) _ Pe , ems Dey Ber 
coulomb| per mg | amp.-hr.| gram 





Amp.-hr. 
| amp.-hr. | per lb. 














| 
av 5 |0.10560 | 9.47007 |0.38015 | 2.63057) 0.83808 | 1193. 209 
Vi 1 /|2.32124 | 0.43080 |8.35648 | 0.11967|18.42288 54.280 
WwW 6 |0.31779 | 3.14674 |1.14404 | 0.87409 2.52218 396.483 
Xe n |1.36062 | 0.73496 |4.89824 | 0.20416;10.79877 92.603 
Y. 3 |0.30715 | 3.25574 |1.10574 | 0.90437) 2.43774 410.216 
Yb 3 |0.59772 | 1.67302 |2.15179 | 0.46473) 4.74389 210.797 
Zn 2 |0.33876 | 2.95197 |1.21952 | 0.81999) 2.68859 371.942 
Zr 4 |0.23632 | 4.23153 |0.85076 | 1.17542) 1.87560 533.164 

















The above compilation is abridged from a complete table published in 
Volume 73 of the Transactions of the Electrochemical Society, but has been 
corrected to correspond to the 1942 atomic weights as published by the 
American Chemical Society and the best values obtainable for the few 
elements not listed in the official table; in most cases the only valence 
covered is that which determines the placing of the element in the periodic 
table, though in a few cases the most important valence from an electro- 
chemical standpoint is given precedence, and for a few of the more important 
elements two or more valences are given; values for elements in the O group 
of the periodie system are calculated on the basis of unit valence, listed as n, 
to distinguish them from elements with a true unit valence. For uses 
where a more complete table is required, the reader is referred to the original 
publication. 

Digits printed in italics may, if desired, be dropped from the values, 
rounding them off to the nearest preceding digit; such digits have been carried 
as a matter of convenience and uniformity in calculating and tabulating, 
but are in excess of the number of significant figures in the primary data, 
and hence do not add to the true accuracy of the results. 

1 This value varies from the basic figure of 1.1180 mg because of the round- 
ing off of the value of the Faraday to 96,500 coulombs; other values also 
differ in the same proportion. 

2 This is the second isotope of hydrogen, and is the only isotope included 
in the table, as no others have as yet been isolated to a sufficient degree to 
have their atomic weights determined. ; 


INTERNAL Ba nose a VARIOUS VOLTAIC 
LL 


The internal resistance is subject to large variations; the values given 
can be considered only approximate. 














Cell wecuias ce, Cell Hest teuse. 
Edison-Lalande. . . OHUB Mt) -(Ginca enh otk ci thace™nt 2 0.1-0.2 
Daniell. | sebers .- O; 85scieBunsenasb.) Sees '0.1-0.2 
Grayity;.|. 5. 34 678-b 1-5 Bichromate....... 0.08-0.40 
Silver chloride. . . 4. Sipraverees haere 0.0040 .02 
Dryscelf|. sacgea . -0.05-0.10) Clark standard. 20-50 
Leclanché........ 0.4-0.2 | Weston standard.. 20-50 
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IONIZATION POTENTIALS 


Tue ELEMENTS 


The following table gives the ionization potentials in volts for the elements 
The degree of ionization is indicated by the numerals 


in the atomic state. 





























I, II, ete. Doubtful values are indicated by parentheses. 
Ionization potential, volts 
At. 
El. Ne 
Ti II Ill IV Vv VI 
A 18 15.68 27.76 40.75 (61) (78 E ae eee 
Ac ROW Ws aes es roi | aac Eee hipcied fais cle selbte | [ano Gee irae o'er ie 
Ag 47 72542") 2134 SOLO BET. ste a cha clewets lellle sanreft che ce 
Al 13 5.96 18.74 28.31 £19379)" 153e4 2) ee. 
As 33 10.5 20.1 28.0 49.9 GO2ZSS ho iy. hee. 
Au 79 9.18 FOSS eas AIP hace ON baa: eet tee cay ce aber 
B 5 8.257 | 25.00 37.75 | 258.1 Bssho- ile ewes 
Ba 56 5.19 9395-9) GaP ASR Ra” BP, ei ease 
Be 4 9.28 18.12 153.1 ZVGUG PO)" bo Selah sees 
Bi 83 8.0 16.6 25.42 45.1 55m | Fae 
Br 35 11.80 19.1 25.7 (50) Fe 8) he RS) aR. 
Cc 6 VA.217 +}.-24.27 47.65 6EH22 01 390 (| na-< e 
Ca 20 6.09 11.82 50.96 GOB eM fag PRs ps oie 
Cb AOR | OM AM FL Bee 24.23.68 4... Ub % 49880 oll eke Re 
Cd 48 8.96 16.84 3804S IS. 2. Be A fas SB ad arene 
Ce 58 6.54 P4186 -FS) P23 B65) 5) ote See os. 
Cl WE 12.952 | 23.67 39.69 53.16 6794 nic Bes 
Co Ti 7.81 U7SS OO See OR Ae keh fae Phe cP cere Aer 
Cr 24 6.74 UGi:6* Fol) doce Seah des a (73}08. ne. coer 
Cs 55 3.87 23.4 (35) - (51) (68)8 | scnee.. 
Cu 29 7.68 20.34 2OCR Ut A. 999.9)... Ob. s 
Dy 66 Ge8s- ah) de eeeeeh dos deans) ds azcaate dasha. 
Er GSasW tins s dal dae aes Wfasdass ae eS vi ae a 
Eu 63 5.54 PLB OG) yar ee A eo98 Bhs. THe 
F 9 17.34 34.81 62.35 86.72 |. 113.67 | 156.37* 
Fe 26 7.83 REL OGM 40. OO to. FeO le. Seca fd aed Rote 
Ga 31 5.97 20.43 30.6 GS I80 0) fh sss tke 
Gd 64 Ga7 + alters Sc hc eae nal) eee Pence. oh gees 
Ge 32 8.09 15.86 34.07 45.5 9398) F .. ndaes 
H 1 TSSSZTAE 4. MESS ae RR TRS Pe ERS ee Sete 
He 2 24.46 OAsTa ER boc gages dea hel, foe Ms oP eae A eusre 
Hf PA a> Gee (14.8).56) J. Abs SBI. OE be Beh s a Ode 
Hg 80 10.39 18.65 34.3 (72) (S20 AW secs oot 
Ho 67a somes ee dese gata ral bo. 303! $003.0) code a 
I 53 10.6 194-02) J. Mea LOR. R) oe. G8. Ps. ec 
Il 61-<) 1.88 24M ire) 4 SO 2] pL). 
In 49 5.76 18.79 27.9 LY Oe ie ree eee 
Ir fy an || pe Lt RRS || SR RS ame IRE So, ic 
K 19 4.318 | 31.66 AGROB |), Herska retells ae whe, 5) cil paste renee 
Kr 36 13.93 26.4 36.8 (GS) er es eee 
La 57 5.6 11.4 CATE: Taegl inary cet (arceeetsreviseey | pica 10, Fe 
Li 3 5.363 | 75.26 EZ. See eet a + a mA mermereeters 
Lu TT ol se eed cao Mmppsetlok boieael) uc: oe 5 ol Perera. 
Ma 43° | .baseentot®.. 2-1 leitosdoant =. --| baupaaebien-- = 
Mg 12 7.61 14.96 Vetter! LOB SO ss concjcagontsl | meee 
Mn 25 7.41 25.70. OR ciel) io ee CEB) Pee es cons 
Mo 42 CURSE it Nae RRM | Ep oeecnrasRe ert: sara 60.8 
N 7 14.48 29.47 47.40 77.0 97.4 
Na 11 5.12 47 .06 VO Falla ces oo) coe eee 
Nd 60 Cro ee eer Re ence cllegt cook cll Sco 
Ne 10 21.47 40.9 63:22 ol pete eee eee ae ae 




















* Seventh ionization potential of fluorine, 184.26 volts. 
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IONIZATION POTENTIALS (Continued) 


THE 


Exements (Continued) 


oe 























Ionization potential, volts 
At. 
El. No. 
I II Ill IV Vv VI 

Ni 28 7.61 18.2 

Oo 8 13.550 | 34.93 
Os 76 (Sixt) Deere 
12 15 10.9 19.56 
Pa O19 SVR aos a8 eee 
Pb 82 7.38 14.96 
Pd 46 8.3 19.8 

Po S4c0) 4.8508 to. Ooe 
Pr 59 528 al tee 
iPS 78 8: 8834: «1.95.5 
Ra 88 5,252 |) 10.099 
Rb 37 4.159 | 27.36 
Re RB Ball ode. <r eho s 
Rh 45 7 8 (Oe) 4838 | 
Rn 86 1066984) «1.22. 
Ru 44 Tike BA vost 2O- & 
Ss 16 10.30 23.3 

Sb 51 8.5 (18) 

Se 21 6.7 12.8 

Se 34 9.70 2183 

Si 14 8.12 16.27 
Sm 62 6.6 11.4 

Sn 50 7.30 14.5 

Sr 38 5.667 | 10.98 
Ta Vf) | |e Sees MS Scie 
Tb 65 Gila wilco aa 
Te 52 S296. EN acta srtreny's 
Th OO Ealte sts G54) b.st eee 
au 22 6.81 13.6 

pol 81 6.07 20.32 
Tm G9 wall botard nevada leah are ae 
U G2 SO) 45540 RR at Sth 
Vv 23 6.71 14.1 

W 74 Sick. alleaweres ets 
Xe 54 12.08 (21.1) 
YE 39 6.5 12. 

Yb 70 sh ie client 
Zn 30 9.36 17.89 : 
Zr 40 6.92 13.97 24.00 ek ead aa a eed Pca che nS 








ComPpouNDs 





The first ionization potential of the molecules indicated is given in volts. 











Tonization Ionization 
Compound potential I Compound potential I 
volts volts 
Bre; tac bose. cee 12.8 CH;Cl, methyl phlorids 10.7 
BEGit Sy b 22 So sh eee 12.9 (calc.)| CHal, methyl se ae 9.1 
Catyrene VRS Ne., -. feccsrepen 12 CHa, ‘methane... (14.5 
CHO, formaldehyde..... 11.3 2 (BiN] ees ed Be leet Pee: 14 
CHsBr, methyl bromide. .|10.0 SO ee emer pemreverevcreceresesmea 14.1 











Neen eee eee nee ee ee eee ee see EERE 
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IONIZATION POTENTIALS (Continued) 
Compounps (Continued) 











Ionization Tonization 
Compound potential I Compound potential I 
volts volts 

(COLO Se See | eens & eens 14.4 UB ates Rees card ease 12.8 
CS 433.264.000.002... .. OE 10.6 HsO gee. © eet: 2 See 12.56 
CSRs sto 960.8 cB 10.4 1 IP yA, irc: BS eee 10.42 
C2Ha, acetylene......... 11.6 To te hb hows 9.7 
C2H4, ethylene.......... 12.2 T Br... Gp eet, cere 11.6 (calc.) 
C2He, ethane.......:....|12.8 LCS Rees Le oe ae See eS 11.9 (calc.) 
CeHe, benzene........... 9.6 UN BARB «9. cries aay eee 15.51 
C7Ha) toluene... . been 8.5 INGE 9). <2: soe ee cic Aa Tie 2 
Clegaes. +}. 660,08%:. $. 42n|43.2 INOS GES ce rcecasce sears 9.5 
SOR | a eee OF ee 3 17.8 (ales) NOs. .9.8. Teele... lay) 
Hottie «at BODE Ls bs. aE 15.6 NeO.....5: @ebee har, 2 Gee 12.9 
HBr <b 990.68) .). 1. Ge 1322 Oslpnar.. bacco ciky feet 12.5 
BONE es 880.08). bo: Se 14.8 Solana fie ac ficts arses a 10.7 
LUC) lyeetepas Sean nates Fh Aer. 13.8 SQo5 ss: b: Boker ad deen 131 
ds fl eines ee Se eS 5. es 17.7 (cale.) 
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PROPERTIES OF METALS AS CONDUCTORS 








Resistivity 


: Temp. . Tensile 
Metal. microhm- : Specific 
ee costes nf gravity. ee 











Advance. See con- 


Aluminum: *. |... 62). .° 2.824 0.0039 2.70 30,000 
Antimony.........- 41.7 . 0036 CHG Pe reace 
Arsenic s..% tac eas 33.3 . 0042 BETS: « [hott ators 
Bismuth’: 22) 525 2-1-:2% 120 . 004 9.3: Life BOR 
Brass e 2 tetas dort 7 . 002 8.6 70,000 
Cadmium s.).\2.).. 4-1. 7.6 . 0038 856. 41). aaee 
Calido. See nichrome 
Climax 28 c}aec- t- 87 . 0007 8.1 150,000 
Cobaltze tower ts 9.8 . 0033 SET deck |e x teres 
Constantan......... 49 . 00001 8.9 120,000 
Copper: annealed... 1.7241 . 00323 8.89 30,000 

hard-drawn....... 1.771 . 00382 8.89 60,000 
Eureka. See con- 

stantan 

Excellence 92 . 00016 8.9 95,000 
GastiGarbon..64% ..4- -= 5000 = O00 Due lear ciche lactate 
German silver, 18 %Ni 33 . 0004 8.4 150,000 
Goldts.cockadhbewacte 2.44 0034 19.3 20,000 
Ideal. See constantan 
Iron, 99.98% pure.. 10 . 005 TES eal Gesserccens 
Lead isccvetacvd ts eaeiee 22 . 0039 11.4 3,000 
Magnesium.........- 4.6 . 004 1.74 33,000 
Manganin) . .24.4-.° 44 - 00001 8.4 150,000 
Mercury . fone o hace 95.783 .00089 | 13.546 0 
Molybdenum, drawn By / . 004 Os Oudy US, ata sree 
Monel metal........ 42 . 0020 8.9 160,000 
Nichromes.) 9x... .1..-% 100 . 0004 8.2 150,000 
Nickel cote ere 7.8 . 006 8.9 120,000 
Palladium’ 5 Ge. 11 . 0033 12.2 39,000 
Phosphor bronze.... Tad .0018 8.9 25,000 
Platinum... 400) 2° 10 . 003 21.4 50,000 
Stlvernxe chic dee cate oe 1.59 . 0038 10.5 42,000 
Steel, BSB. Bea. 2 10.4 . 005 (ih 53,000 
Steels Be Bi. cee. -a2 11.9 . 004 etl 58,000 
Steel, Siete os 18 . 003 (hos 100,000 
Steel, manganese. 70 . 001 775 230,000 
‘Tantalum\e: epeiereie -l 15.3 . 0031 Mae WN Secooac 
‘Eherlotice « fetes * 47 . 00001 eae Bee cone, 
Tani OF eres fos: ee arene rele tL 5 . 0042 7.3 4,000 
Tungsten, drawn 5.6 . 0045 19 500,000 
VAT aan Gods 5.8 . 0037 eee 10,000 








1978 





Melting 
point 
KOE 


RESISTIVITY 


Giving the resistivity p for metals, including alloys and carbon. Tempera 
ture coefficients of resistance are given in a succeeding table. 





Material 





Advance, 


Aluminum, 
commercial 
Al 99.57, Si 0.29, 
Fe 0.14 
pure 


Aluminum bronze 
Cu 97, Al 3 
Cu 90, Al 10 
Cu 6, Al 94 
Antimony 


liquid 
Argentan 

Cu 56, Ni 26 
Arsenic 
Bismuth 


liquid 


Brass 
various 
hard drawn Cu 
70.2, Zn 29.8 
annealed 
Bronze 
Cu 88, Sn 12 
Cu 89, Sn 6, Zn 4 
Cadmium, drawn 


liquid 


Caesium 


liquid 
Calcium, Ca 99.57% 
Calido, 
Carboloy 
Carbon 





Temp. 
SC. 


0 
20 


—189 


Resistivity 
ohm-cm 


47.—49. 


2.828 X10* 





1979 


Authority 





Bureau of Standards 


Niccolai, 1907 


Various 
Pecheux, 1909 


Bureau of Standards 
Eucken, Gelhoff 
de la Rive 


Matthiessen 
i ager, Diesselhorat 
Various 


Northrup, 1914 


J ager, Diesselhorst 


Euchen, Gehlhoff, 191? 
Northrup, 1913 


“ 
““ 


Various 
Guntz, Broniewski 
Hackspill 


Swisher, 1917 
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RESISTIVITY (Continued) 











Temp. 








Material Con reales Authority 
Chromium 0 2.6 X 10% Shukow 
Climax, 20 87 Bureau of Standards 
Cobalt, Co 99.8% 20 9.7 Reichardt, 1901 
Constantan, 20 49 Bureau of Standards 
Cu 60, Ni 40 
—200 42.4 Niccolai 
—150 43.0 ss 
—100 43.5 s 
—50 43.9 ss 
0 44.1 : 
+100 44.6 by 
400 44.8 by 
Copper, commercial 
annealed 20 1.7241* Bureau of Standards 
hard drawn 20 Urs ef 
pure, annealed 20 1.692 Wolff, Dellinger 1910 
—258.6 .014 Niccolai 
—206.6 .163 3 
—150 567 i 
—100 904 < 
+100 2.28 Northrup, 1914 
200 2.96 < 
500 5.08 ss 
1000 9.42 s* 
liquid 1500 24.62 = 
Copper-manganese 
Mn 0.98 0 4.83 Miinker, 1912 
Mn 1.49 0 6.66 7 5 
Mn 4.2 20 17.9 Sebast & Gray, 1916 
Mn 7.4 20 19.7 “« i “ “« “ 
Mn 15 20 50 Klein, 1924 
Copper-manganese- 
iron 
Cu 917 Mn) 7:1; 
Fe 1.9 0 20 Blood 
Cu 70.6, Mn 23.2, 

Fe 6.2 0 77 Ms 
Copper-manganese- 

nicke 
Cu 73, Mn 24, 

Ni 3 0 48 Feussner, Lindeck 
Eureka 0 47 Drysdale, 1907 
Excello 20 92 Bureau of Standards 
Gallium _ o 53 Guntz, Broniewski 
German silver, Ni 

18% 20 33 Bureau of Standards 
Cu 60.16, Zn 
25.37, Ni 14.03 
Fe 0.3, Co and 
Mn trace —200 27.9 Dewar, Fleming 
—100 29.3 
+100 33.1 
Gold, pure, drawn 20 2.44 Jager, Diesselhorst 
—252.8 .018 Niccolai 
—200 601 se 
99.9 pure —183 .68 Dewar, Fleming 
~—150 997 Niccolai, 1907 
—100 1.400 ae 
+100 2.97 Northrup, 1914 
‘Int. Ann. Cu. Std. 1980 


Material 





Gold, 99.9 pure 


Gold-copper-silver 
Au 58.3, Cu 26.5, 
Ag 15.2 
Au 66.5, Cu 15.4, 
Ag 18.1 
Au 7.4, Cu 78.3, 
Ag 14.3 
Gold-silver 
Au 90, Ag 10 
Au 67, Ag 33 
Graphite 


Ia — Ia 
Cu 60, Ni 40 
Ideal, (See 
constantan) 
Thum 
Indium 
Invar (See steel) 
Tridium 


Iron 99.98% pure 


(See also under steel) 
Lead 


liquid 
oo 
ae 
cold pressed 
o oe 


“ “ 


“ “ 


Lithium 


RESISTIVITY (Continued) 


ee eee 


Temp. 
°¢: 


200 
500 
1000 
1500 


0 
0 


sacs 


1000 
2500 





Resistivity - 
aici Authority 


——— 


3.83 X 10% Northrop, 1914 
6.62 4 


12.52 a 
3.70 i 
13.2 Matthiessen 
14.6 S 
3.6 cc 
6.3 
10.8 
800 
830 
870 
1000 
1100 
50 Drysdale, 1907 
91.61 Knipp, Hall 1922 
8.37 Erhardt, 1881 
1.92 Broniewski, Hackspill 
6.10 se oe 
8.30 “ “ee 
10 Bureau of Standards 
0.011 Niccolai 
652 Dewar, Fleming 
2.27 Niccolai 
844 S 
5.92 or 
16.61 Be 
24.50 4 
43.29 “4 
22. Bureau of Standards 
.59 Schimank, Nernst 
4.42 “ “ 
5.22 te "' 
11.8 
27.8 Northrup 
33 ‘“ 
50 “sé 
95.0 FS 
98.3 2 
107.2 g 
116.2 fe . 
6.02 Dewar, Fleming 
14.1 
20.4 
28.0 
36.9 tf? 
1.34 Guntz, Broniewsx? 
8.55 “ec “ee 
5 We & ae “ 





RESISTIVITY 
: Temp. Resistivity 
Material °C. ATEN 
Lithium liquid 230 45.2 X 1076 
Magnesium 20 4.6 
Zn free —183 1.00 
ane. —78 2.97 
ite 0 4.35 
ada 98.5 5.99 
pure 400 11.9 
Manganese 5.0 
Manganese-copper 
Mn 30, Cu 70 c 100 
Manganin, Cu 84, 20 44 
Mn 12, Ni4 22.5 45 
—200 37.8 
—100 38.5 
—50 38.7 
0 38.8 
100 38.9 
400 38.5 
Mercury 20 95.783 
solid —183.5 6.97 
By —102.9 15.04 
es — 50.3 12.3 
WY —39.2 25:5 
liquid —36.1 80.6 
e 0 94.07 
H 50 98.50 
* 100 103.25 
ne 200 114.27 
ra 350 135.5 
ss 100 103.1 
ss 200 114.0 
Ae 300 127.0 
Molybdenum, drawn 20 5.7 
Monel metal 20 42 
Nichrome 20 100 
Nickel 20 7.8 
pure —182.5 1.44 
% —78.2 4.31 
e 0 6.93 
us 94.9 11.1 
# 400 60.2 
Nickel-copper-zine i) 20.3 
Ni 12.84, Cu 30.59 
Zn 6.57 by vol. : 
Nickelin 0 33 
Ni 18.46, Cu 61.63 
Zn 19.67, Fe 0.24 
Co 0.19, Mn 0.18 
Osmium 20 60.2 
Palladium 20 11 
—183 2.78 
—78 TAG 
0 10.21 
98.5 13.79 
Patent nickel 0 34 
Ni 25.1, Cu 74.41 
Fe 0.42, Zn 0.23 
Mn 0.13, Co trace 
Phosphor bronze 
Sn 5.08, P 0.01 10.5 
Sn 2 0 5-6 
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(Continued) 





Authority 


Bernini, 1905 
Bureau of Standards 
Dewar, Fleming 


Niccolai, 1907 
Shukow 


Feussner, Lindeck 
Bureau of Standards 
Kimura, Sakamaki 
Niccolai 


Bureau of Standards 
Dewar, Fleming 


Grimaldi 
Vincentini, Omodei 
Northrup 


Bureau of Standards 
Bureau of Standards 
Bureau of Standards 
Bureau of Standards 
Fleming, 1900 


Niccolai, 1907 
Matthiessen 


Feussner, Lindeck 


Niccolai 
Bureau of Standards 
Dewar, Fleming 


“ “ 
“ “ 


Feussner, Lindeck 


RESISTIVITY (Continued) 














: Temp. Resistivi 
Material oct ceeawly Authority 
Platinoid, Cu 62, —160 32.5 X 1075 Lees, 190 
Ni 15, Zn 22 18 34.4 phar 
Platinum 20 10 Bureau of Standards 
—203.1 2.44 Dewar, Fleming 
—97.5 6.87 ae ss 
0 10.96 es ae 
+100 14.85 aS ss 
400 26 Niccolai 
—265 10 Nernst 
—253 15 He 
—233 .54 oa 
—153 4.18 “7 
-73 7.82 ss 
0 11.05 SS 
+100 14.1 Pirrani 
200 17.9 es 
400 25.4 se 
800 40.3 ae 
1000 47.0 oe 
1200 527 se 
1400 58.0 ia 
1600 63.0 sf 
Platinum-iridium 
P 90, Ir 10 0 24 Barnes, 1888 
P 80, Ir 20 0 31 sé 
Platinum-rhodium —200 14.49 Dewar, Fleming 
Pt 90, Rh 10 —100 18.05 i as 
0 21.14 86 J 
+100 24.20 a te 
Platinum-silver 0 24.2 
Pt 67, Ag 33 
Platinite, nickel steel 0 45 
Ni 46-48 % 
Potassium —200 1.72 Guntz, Broniewski 
—100 3.72 ee eS 
—75 4.0 Hackspill 
0 6.1 ey 
+55 8.4 y 
liquid 100 15.31 Northrup 
Rheotan 0 53 Feussner, Lindeck 
Cu 53.28, Ni 25.31 
Zn 16.80, Fe 4.46 
Mn 0.37 
Rhodium —186 0.7 Broniewski, Hackspill 
—78.3 3.09 ce 03 
0 4.69 ee ss 
+100 6.60 “ “ 
Rose metal 64 
Bi 49, Pb 28, 
Sm 23 ‘ 
Rubidium —190 2.5 Hackspill 
0 11.6 
+35 13.4 
liquid 40 16.6 
Silicium (silicon) 20 58. 
Silicium bronze 0 2.4 
Silver 99.98% 18 1.629 Jager, Diesselhorst. 
electrolytic: Be oe Dewar, Fleming: 


SS 
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RESISTIVITY 


(Continued) 





Material 





Silver, 99.98 % 
electrolytic 


liquid 


Sodium 


liquid 


Sodium-amalgam 
Hg 98, Na 2 
Steel 
aluminum 
Al 5, C 0.2 
Al 15, C 09 
chromium 
Cr 13, C oz 
Cr 40, C 08 
invar 
35% Ni 
manganese 
nickel 
Ni 10, C 0.1 
Ni 25, C 0.1 
Ni 80, C 0.1 
piano wire 
Siemens-martin 
silicon, Si 25% 
Si4% 
tempered glass 
har 
tempered yellow 
“ae ue 
id soft 
titanium 
Tr 2.54 C'0.15, 
tungsten 


Strontium 
Tantalum 
“ae 


Tellurium 
Thallium, pure 


Temp. 
Ci 


0 
+98.15 
192.1 


20 il 


7 

19.6 |200 
—183 

=i¢t3) 


0 
+98.5 


Resistivity 
ohm-cm 


1.468 X 1076 


iI) 
> 


3 
6.65 


pa a 
Wah RWwowts 


MOOSE ous 
iS) 
on 


Om 


24 
21 
24.8 
13.85 
44.1 
,000 
4.08 
11.8 


17.60 
24.7 
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Authority 


Dewar, Fleming 
“ 5 
Niccolai 
“ 


“ 


N orthrup 


Various 
Northrup 


Portevin, 1909 


“ 


Bureau of Standards 


Portevin, 1909 
Stronhal, Barnes 
Bureau of Standards 


Stronhal, Barnes 


“ 1 


Portevin, 1909 


“ 
“ 


oe 
Matthiessen 
Malter, 1939 
Matthiessen 
Dewar, Fleming 


oc “ 


RESISTIVITY (Concluded) 


== 








Material ca oa pes Authority 
Therlo 20 47 X 1lu-& Bolton, 1909 
Thorium 15 40.1 Rentschler, Marden, 1925 

20 18 Bureau of Standards 
Tin 20 11.5 Bureau of Standards 
—184 3.40 Dewar, Fleming 
—78 8.8 ts ss 
0 13.0 se os 
+91.45 18.2 sf ‘$ 
200 20.30 Northrup 
225 22.00 fn 
liquid 235 47.60 7 
750 61.22 th 
Tin-bismuth 
Sn 90.5, Bi 9.5, 12 16 
Sn 2., Bi 98 0 244 
Tin-lead 
Sn 90, Pb 10 15 13.5 
Sn 33.3, Pb 66.7 15 16 Laport, 1897 
Titanium 3.2 Shukow 
Tungsten 20 5.51 Langmuir, 1916 
727 25.3 qi 
1227 41.4 be 
1727 59.4 es 
2727 98.9 es 
3237 118 
Wood’s metal 
Bi 56, Pb 14, Sn 14 0 52 
Zinc —183 1.62 Dewar, Fleming 
—78 3.34 ge @ 
(8) 5.75 Es ss 
+92.5 8.00 
191.5 10.37 
liquid 440 ST.2 de la Rive 
100 7.95 Northrup 
300 13.25 es 
415 17.00 sf 
liquid 427 37.30 se 
Ss 500 36.60 se 
se 600 35.90 st 
us 700 35.60 es 
a 800 35.60 fe 
te 850 35.74 iy 








Temp. Resistivity 
Material °Ccr ohm-cm Temperature coefficient 

Alloy 193 0 87-96 X 10-6 0.000014—. 0008 
Alumel 0 33.3 0.0012 
Chromel ‘0 70-110 0.00011-. 000054 
Copel 0 49.5 0.00000 
Dowmetal 0 1BAT 4] ws ene as 
Duralumin 0 La gumbame\th «Ais treeyet 
Nichrome II 0 109-111 0.00015 

sé Til 0 90-97 0.00005—.00019 

so IV 0 98-103 0.00018 





TEMPERATURE COEFFICIENT OF RESISTIVITY 


Giving the temperature coefficient of resistivity for degrees centigrade 
for various metals including alloys. 





Material 





Advance (See constantan) 
Aluminum 


annealed, highest purity 
Aluminum-bronze 
Cu 97, Al3 
Cu 90, Al 10 
Cu 6, Al 94 
Antimony 
Arsenic 
Bismuth 


Brass 
Cu 66, Zn 34 
Cu 60, Zn 40 
Bronze 
Cu 88, Sn 12 
Cadmium 
drawn 
annealed, pure 


Carbon 
Climax 
Cobalt 


Constantan 


Copper, annealed 
hard drawn 


electrolytic 
pure, annealed 
Copper-manganese 
Cu 96.5, Mn 3.5 
Cu 95, Mn 8 
Cu 70, Mn 30 
Copper-manganese-iron 
Cu 91, Mn 7.1, Fe 1.9 
Cu 70.6, Mn 23.2, Fe 6.2 
Copper-manganese-nickel 
Cu 73, Mn 24, Ni3 
Eureka 
Excello 
German-silver 


Ni 18% 
Cu 6C, Zn 25, Ni 15 
Gold 


TLE; 


SSBN C8 Boo oo 


r 
8 


.00433 


-00022 
.000026 


.000120 
.000022 


—.00003 
+.00005 
-00016 


-0004 
-00036 
.0034 
.0025 
0035 
.0049 
00-400. 


Authority 


Jager, Diesselhorst, 1900 
Somerville, 1910 


Holborn, 1921 


Bureau of Standards 
Holborn, 1921 
Bureau of Standards 


Bureau of Standards 
Holborn, 1921 


Bureau of Standards 


Holborn, 1921 
Somerville, 1911 


Bureau of Standards 
Somerville, 1911 


“ 


Holborn, 1921 


Feussner, Lindeck 
ae “oe 


Blood 


Feussner, Lindeck 
Drysdale, 1907 
Bureau of Standards 


Bureau of Standards 
Feussner, Lindeck 
Bureau of Standards 
Somerville, 1910 


Holborn, 1921 


ee 


1986 


TEMPERATURE COEFFICIENT OF RESISTIVITY 


Material 





Gold-copper-silver 
Au 58.3, Cu 26.5, Ag 15. 
Au 66.5, Cu 15.4, Ag 18. 
Au 7.4, Cu 78.3, Ag 14.3 
Gold-silver 
Au 90, Ag 10 
Au 67, Ag 33 


Ta Ia 

Cu 60, Ni 40 
TMlium 
Indium 
Iridium 
Tron 


2 
1 


Lead 
pure 
Lithium 


Magnesium 


Manganese-copper 
Mn 30, Cu 70 
Manganin 
Cu 84, Mn 12, Ni4 


Mercury 
Molybdenum 


Monel-metal 
Nichrome 
Nickel 


ure, annealed 
Palladium 


Phosphor-bronze 


(Continued) 
2b KOR a 
0 .000574 
0 000529 
0 .001830 
0 0012 
0 .00065 
0 | —.00003 
+.000479 
0 .0047 
0-100 00411 
20 .0050 
0 .0062 
25 .0052 
100 .0068 
500 0147 
1000 .0050 
0-100 00657 
18 0043 
0-100 00422 
0 0047 
23u 0027 
20 .004 
0 .0038 
25 0650 
100 0045 
500 .0036 
600 .0100 
0 .000040 
12 .000006 
25 .000000 
100 | —.000042 
250 | —.000052 
475 .000000 
500 | +.00011 
20 .00089 
0 .00088 
25 .0033 
100 .0034 
1000 0048 
0-100 00435 
20 .0020 
20 .0004 
20 .006 
0 .006 
25 .0043 
100 .0043 
500 .0030 
1000 .0037 
0-100 .00675 
20 .0033 
0-100 00377 
0 .0035 
0 .0040 — 
.0030 


Authority 


Matthiessen 


“sc 


Drysdale, 1907 
Knipp-Hall, 1922 


Holborn, 1921 
Bureau of Standards 
Dewar, Fleming 
Somerville, 1910 


Holborn, 1912 
Jager, Diesselhorst 
Holborn, 1921 


Bureau of Standards 
Vincentini, Omodei 
Somerville, 1910 


Feussner-Lindeck 


Somerville, 1910 


Bureau of Standards 
Glazebrook 
Somerville 


“a 


Holborn, 1921 
Bureau of Standards 
Bureau of Standards 
Bureau of Standards 
Vincentini 
Somerville 


“a 
“ce 


Holborn, 1912 
Bureau of Standards 
Holborn 

Dewar, Fleming 
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TEMPERATURE 


Material 


Platinite, nickel steel, 
Ni 46-48 % 
Platinum 


Platinum-iridium 
Pt 90, Ir 18 
Pt 80, Ir 20 

Platinum-rhodium 
Pt 90, Rh 10 

Platinum-silver 
Pt 33, Ag 67 

Potassium 
liquid 

Rheotan 

Rhodium 

Rose metal 

Rubidium 

Silicium bronze 


Silver 


pure, annealed 


piano wire 
Siemens-Martin 
Silicon 
Si4% 
tempered glass hard 
tempered blue 
Tantalum 


Thallium 
liquid 
Therlo 
Thorium 
Tin 
Tungsten 


" pure, annealed 
Wood’s metal 
Zino 


COEFFICIENT OF RESISTIVITY 


Authority 


| | 


(Concluded) 
fie} a 
0 003 
20 003 
0 0037 
0-100 00392 
0 0012 
0 0008 
0 0013 
0 .00024 
0 .0055 
100 0042 
0 .0004. 
0-100 .00443 
0 .0020 
0 .0060 
0 .0038— 
,0023 
20 .0038 
25 .0030 
100 .0036 
500 .0044. 
0-100 00410 
0 0044 
120 0033 
0 0020 
0 0032 
20 003 
20 0008 
0 0016 
0 0033 
20 0031 
0-100 .00347 
0 0040 
295 00035 
20 .00001 
20-1800}  .0021 
20 .0042 
18 0045 
500 .0057 
1000 0089 
0-100 00465 
0 0020 
20 .0037 
0 .0040 
0-100 00415 
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Bureau of Standards 
Dewar, Fleming 
Holborn, 1921 


Barnes, 1888 


Le Chatelier, 1900 


Holborn 


Bureau of Standards 
Somerville, 1910 


“ac 


Holborn, 1921 


Strouhal, Barnes 
Bureau of Standards 


Strouhal, Barnes 
Bureau of Standards 


Holborn, 1921 


Bureau of Standards 
Rentschler, Marden, 1925 
Bureau of Standards 
Jager, Diesselhorst 
Somerville 


Holborn, 1921 
Bureau of Standards 
Holborn, 1921 


RATIO TABLES FOR BRIDGE CALCULATIONS 
The Leeds & Northrup Co, 


A 
1000 — A 


The first table gives values of the ratio, A/(1000 — A), the value of A 


being measured from the zero at one end of the scale. 


point is at 500, A = 500 and the ratio is unity. 


If the balance 




















Units 

A 0 i! 2 3 4 5 6 7 8 9 

0 |.0 0000 1001 2004 3010 4016] 5025) 6036 7049 8064 9082 
10 |.0 1010 1112 1214 1317 1420] 1523] 1626 1730 1833 1937 
20 |.0 2041 2145 2250 2354 2459] 2564! 2670 2775 2881 2987 
30 |.0 3093 3199 3306 3413 3520] 3627) 3735 3843 3950 4058 
40 |.0 4167 4275 4384 4493 4602] 4712] 4820 4931 5042 5152 
50 |.0 5263 5374 5485 5596 5708] 5820) 5932 6044 6156 6269 
60 |.0 6383 6496 6610 6724 6838] 6952] 7066 7180 7296 7412 
70 |.0 7527. 7643 7759 7875 7992) 8109] 8225 8342 8460 8578 
80 |.0 8696 8814 8933 9051 9170] 9290] 9408 9528 9649 9770 
90 .0989 .1001 .1013 .1025 .1037].1050}.1062 .1074 .1086 .1099 
100 ~1111 .1123 .1136 .1148 .1160].1173].1186 .1198 .1211 .1223 
110 .1236 .1248 .1261 .1274 .1287].1300}.1312 .1325 .1338 .1351 
120 -1364 .1377 .1390 .1403 .1416].1429].1442 .1455 .1468 .1481 
130 (1494 .1507 .1521 .1534 .1547|.1561).1574 .1587 .1601 .1615 
140 -1628 .1641 .1655 .1669 .1682]}.1695].1710 .1723 .1737 .1751 
150 (1765 .1778 .1792 .1806 .1821}.1834|.1848 .1862 .1876 .1890 
160 -1905 .1919 .1933 .1947 .1962].1976].1990 .2005 .2019 .2034 
170 -2048 ,2063 .2077 .2092 .2106].2121).2136 .2151 .2165 .2180 
180 (2195 .2210 .2225 .2240 .2255|.2270).2285 .2300 .2315 .2331 
190 -2346 2361 .2376 .2392 .2407|.2423].2438 .2454 .2469 .2485 
200 “2500 .2516 .2532 .2547 .2563].2579|.2595 .2610 .2625 .2642 
210 -2658 .2674 .2690 .2706 .2722|.2739].2755 .2772 .2788 .2804 
220. -2820 .2837 .2853 .2870 .2887|.2903].2920 .2937 .2954 .2971 
230 -2987 .3004 .3020 .3038 .3055}.3072].3089 .3106 .3123 .3140 
240 (3157 .3175 .3192 .3210 .3228].3245|.3262 .3280 .3298 .3316 
250 -3333 .3351 .3369 .3387 .3405].3423]).3440 .3459 .3477 3495 
260 (3513 .3532 .3550 .3568 .3587|.3606|.3624 .3643 .3662 .3681 
270 -3699 .3717 .3736 .3755 .3774|.3793|.3812 .3831 ,3850 .3869 
280 “3889 .3908 .3928 .3947 .3966|].3986|.4005 .4024 .4044 4064 
290 "4084 .4104 .4124 .4144 .4164].4185|.4205 .4225 4245 .4265 
300 -4285 .4306 .4326 .4347 .4368].4389|.4409 .4430 .4450 .4471 
310 "4493 .4514 .4535 .4556 .4577|.4598|.4619 .4640 .4661 .4683 
320 ‘4705 .4727 .4749 .4771 .4793].4814|.4836 .4858 .4881 .4903 
330 "4925 .4947 .4969 .4992 .5015].5038/.5060 .5083 .5106 .5129 
340 "5152 .5174 .5197 .5220 .5244].5267|.5290 .5313 .5336 .5360 
350 "5384 '.5407 .5431 .5455 .5480).5504|.5528 .5553 .5576 .5600 
360 “5625 .5650 .5674 .5698 .5723|.5748].5773 .5798 .5823 .5848 
370 “5873 .5899 .5924 .5949 .5974|.6000].6025 .6051 .6077 .6103 
380 "6129 .6155 .6181 .6207 .6233].6260].6286 .6313 .6340 .6367 
390 "6394 .6420 .6447 .6474 .6502|.6529|.6557 .6584 .6611 .6638 
400 "6666 .6694 .6722 .6750 .6778].6806|.6834 .6862 .6891 .6920 
410 °6949 6978 .7007 .7036 .7065|.7094|.7123 .7152 .7181 .7211 
420 “7241 .7271 .7301 .7331 .7361|.7391|.7421 .7451 .7482 (612 
430 "7543 .7574 .7605 .7636 .7667|.7698|.7729 .7760 .7792 . 7824 
440 “7857 .7889 .7921 .7953 .7986|.8018].8050 .8084 .8117 .8150 
450 "8182 _8215 .8248 .8282 .8316|.8349].8382 .8416 .8450 .8484 
460 "8518 .8552 .8586 .8620 .8655|.8691].8727 .8762 .8798 .8834 
470 "8868 .8904 .8939 .8975 .9011|.9048].9084 .9120 .9157 .9194 
480 "9231 .9267 .9304 .9341 .9379].9417|.9454 .9493 .9531 .9570 
490 “9609 .9649 .9687 .9725 .9764|.9803|.9842 .9881 .9920 .9960 


1989 





RATIO TABLES FOR BRIDGE CALCULATIONS 














(Continued) 
Units 

A 0 4 2 3 4 5 6 7 8 9 

500 1.000 1 004 1.008 1.012 1.016)1.020)1.024 1.028 1.032 1.036 
510 1.041 1.045 1.049 1.053 1.058/1.062/1.066 1.071 1.075 1.079 
520 1.083 1.088 1.092 1.097 1.101/1.105]1.110 1.114 1.119 1.123 
530 128 #132 WUS7 eae T4651) Reb 5 T60R a Go med 69 
540 1.174 1.179 1.183 1.188 1.193]1.198/1.203 1.208 1.212 1.217 
550 1,222 -1-227-1.232 1.237 1. 242)1.247)1.252-1-257--1-262) 1.267 
560 1.273 1.278 1.283 1.288 1.294/1.299}1.304 1.309 1.314 1.320 
570 1.326 1.331 1.336 1.342 1.347/1.353]1.359 1.364 1.370 1 375 
580 1.381 1.386 1.392 1.398 1.404|1.410|1.415 1.421 1.427 1.433 
590 1,489 1.445 1.451 1.457 1. 463/1.469|1.475 1.481 1.487 1.494 
600 1.500 1.506 1.513 1.519 1.525/1.531|1.538 1.544 1.551 1.557 
610 1.564 1.571 1.577 1.584 1.591/1.597|1.604 1.611 1.618 1.625 
620 1.632 1.639 1.645 1.652 1.659]1.667/1.674 1.681 1.688 1.695 
630 £2703-10.2710 1 2717-12 7247 1, 733i. 740) L747 TCs oY 6st lO 
640 1.778 1.786 1.793 1.801 1.809]1.817/1.825 1.833 1.841 1.849 
650 1.857 1.865 1.873 1.882 1.890}1.899/1.907 1.916 1.924 1.933 
660 1.941 1.950 1.958 1.967 1.976}1.985]1.994 2.003 2.012 2.021 
670 2.030 2.039 2.048 2.058 2.068/2.078/2.087 2.096 2.106 2.115 
680 9.125 2.135 2.145 2.155 2.165/2.175|2.185 2.195 2.205 2.215 
690 2.225 2.236 2.247 2.257 2.268/2.278/2.289 2.300 2.311 2.322 
709 2.333 2 344 2.355 2.367 2.378/2.389/2.401 2.413 2.425 2.436 
710 2.448 2.460 2.472 2.485 2.497/2.509/2.521 2.534 2.546 2.559 
720 2.571 2.584 2.597 2.610 2.623/2 636/2.650 2.663 2.676 2.690 
730 2.703 2.716 2 731 2.745 2.759|2.774|2.788 2.802 2.817 2.831 
740 2.846 2.861 2.876 2.891 2.907/2.922|2.937 2.953 2.968 2.984 
750 3.000 3.016 3.032 3.049 3.065/3.081)3.098 3,115 3.132 3.150 
760 3.168 3.185 3.202 3.220 3.237/3.255/3.273 3.291 3.310 3.329 
770 3.348 3.367 3.386 3.405 3.42513.445/3.464 3.484 3.505 3.525 
780 3.546 3.566 3.587 3.608 3.630)3.652/3.674 3.695 3.717 3.740 
790 3.762 3.785 3.808 3.831 3.854|3.878/3.902 3.926 3.950 3.975 
800 4.000 4.025 4.050 4.075 4.102/4.127/4.154 4.181 4.209 4.236 
810 4.263 4.290 4.319 4.348 4.376/4.405/4.435 4.464 4.494 4.525 
820 4.556 4.587 4.618 4.650 4.682}4.715|4.748 4.781 4.814 4.848 
830 4.882 4.917 4.953 4.988 5.025|5.06115.097 5.135 5.173 5.211 
840 5.250 5.290 5.330 5.370 5.411/5.451/5.493 5.536 5.580 5.623 
850 5.666 5.711 5.757 5.803 5.850/5.898|/5.945 5.994 6.043 6.093 
860 6.143 6.194 6.247 6.300 6.353/6.407|6.463 6.519 6.576 6.634 
870 6.693 6.752 6.812 6.873 6.937/7.000|7.064 7.129 7.196 7.264 
880 7.334 7.403 7.474 7.546 7.620|7.696/7.772 7 849 7.928 8.009 
890 8.091 8.175 8.259 8.346 8.434/8.524/8.616 8.759 8.804 8.901 
900 9.000 9.101 9.204 9.309 9.416/9.526|9.638 9.753 9.870 9.989 
910 10.11 10.23 10.36 10.49 10.63}10.76)10.90 11.05 11.19 11.34 
920 11.50 11.66 11.82 11.99 12.16/12.33)12.51 12.70 12.89 13.08 
930 13.28 13.49 13.71 13.93 14.15|14.38]14.62 14.87 15.13 15.40 
940 15.66 15.95 16.24 16.54 16.86|17.18/17.52 17.87 18.23 18.61 
950 19.00 19.41 19.83 20.28 20.75|21.22/21.73 22.26 22.81 23.38 
960 24 00 24.64 25.32 26.03 26.77|27.57/28.41 29.30 30.25 31.26 
970 32.33 33.49 34.70 36.04 37.46/39.00/40.67 42.48 44.44 46.62 
980 49.00 51.63 54.55 57.83 61.50/65.67|70.43 75.93 82.33 89.91 
990 99 .00 110.1 124.0 141.9 165.7)199.0)249.0 332.3 499.0 999.0 
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RATIO TABLES FOR BRIDGE CALCULATIONS 
(Continued) 


5 4500 + A 
5500 — A 
The second table gives values of the ratio (4500 + A)/(5500 — A), the 
value of A being measured from the 4500 division on a total scale of 10,000. 
If the balance point is at 5000, A = 500 and the ratio is unity. 


UNITS 
ee 2 es OO Te eS 
A 0 1 2 3 4 5 6 7 8 9 





0 | .8182 .8185  .8188  .8192  .8195| .8198/ .8202  .8205 .8208  .8212 
10 | .8215 .8218  .8221 .8225  .8228| .8232) .8235  .8238 .8241 —.8245 
50 | 8248  .8251 .8254 .8258  .8262| .8265} .8268  .8272 .8275 —.8278 
30 | 8281 .8285 .8288  .8292  .8295) .8298/ .8302  .8305 .8308 8312 
40 | 8315 .8318  .8322 .8325 .8328| .8332) .8335 .8338 8341 8345 
: n c y : : .8373 8376 =. 8379 
"8382 8385  .8389  .8392  .8396] .8399/ .8403 8406 .8409 8413 
70 | 8416 .8419  .8423 .8426 .8424] .8433/ .8436 8440 .8443 .8447 
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g0 | .8450 .8453 .8457 .8460 8464) .8467} .8470 .8474 8477. 8481 

; : c 5 : . .8509 .8513—.8517 
100 |} 8519 .8522 .8525 .8529  .8532) .8536) .8539 .8543 =. 8546 =. 8549 
110 | 8553 .8556 .8560 .8563 .8567| .8570) .8574 .8577 8581 ~—. 8584 


8587 8591 .8594 .8598  .8601) .8605) .8608  . 8612 .8615 8619 
8622 8626 8629  .8633  .8636| .8640) .8643 .8646 .8650  . 8653 
(8657 .8660 .8664  .8667 .8671| .8674| .8678 .8681 .8685  .8688 
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150 | 8692 .8695  .8699  .8702  .8706) .8709| .8713 .8716 .8720 .8723 
160 | .8727 .8730 .8734 .8737 .8741]) .8744) .8748 .8751 8755 ~—-. 8758 
176 | .8762 .8765 .8769 .8772  .8776) .8779| .8783 .8786 .8790 .8793 


180 | 8797 .8800 .8804  .8808 8811] .8815| .8818 8822 .8825  .8829 
190 | 8832 .8836 .8839  .8843  .8847| .8850| .8854 .8857 .8861 .8864 
200 | .8868 8871  .8875  .8879  .8882| .8885] .8889  .8893 — . 8896 8900 
210 | 8903 .8907 .8910 .8914 .8917} .8921) .8925 .8929 .8932 .8936 
220 | .8939 9942 8046 .8950 .8953| .8957) .8960 .8964 8968 8972 
: ) 5 : é 9001 .9004 .9008 
940 | .9011 .9015 .9018  .9022  .9025] .9029) .9032 9037 .9040 .9044 
250 | 9048 .9051 9055  .9059 9063) .9066] .9070  .9073 .9077 .9080 
260 | .9084 .9088 .9091  .9095 .9098) .9101} .9105 9108 .9112 .9116 
270 | .9120 9123 .9127 .9131 9135] .9139} .9142 9146 §.9150 =. 9153 
280 | 9157 .9161 .9165 .9168  .9172) .9175) .9179 9183 .9186 .9190 
290 | 9194 .9198  .9202  .9205 .9209) .9212| .9215 9220 .9223 .9227 
300 | 9231 .9234  .9238  .9242 9245] .9249) .9253 9257 .9260 .9264 
310 | 9268 .9272 .9276 .9279  .9282) .9286} .9290 9294 .9298 .9301 
390 | .9305 .9309 .9312  .9316  .9320) .9324| .9327 .93381 9335 9339 
330 | 9342 .9346 .9350 .9354 .9357] .9361| .9365 .9369 .9372 .9376 
340 | .9380 .9384  .9388  .9391  .9395] .9399) .9403 .9406 .9410 .9414 
350 | 9417 .9421 .9425 .9429 9432] .9436) .9440 9444 .9448 ©. 9451 
360 | 9455 .9459 .9463 9467 .9470| .9474) .9478 .9482 .9486 .9489 
370 | 9493  .9497 .9500 .9504  .9508) .9512) .9516 9520 9523» .9527 
380 | .9531 .9535 .9539 .9543 .9547| .9550) .9554 .9558 .9562 .9566 
390 | 9570 .9573 .9577 .9581 .9585| .9589) .9592 9596  .9600 .9604 
400 | 9608 .9611 .9615 .9619  .9623| .9627) .9631 9635 .9639 9643 
410 | .9646 .9650 .9654 .9658 9661] .9665) .9669 9673 .9677 —. 9681 
420 | 9685  .9689  .9693  .9697 .9700) .9704) .9708 9712 .9716 .9720 
430 | 9724 .9728  .9732  .9736 .9740) .9744) .9748 9751 .9755 .9759 
440 | 9763 .9767 .9771 .9774  .9778) .9782) .9786 9790 .9795 .9798 
450 | 9802 .9806 .9810 .9814  .9818] .9822) .9826 9830 .98384 .9837 
460 | 9841 .9846 .9849  .9853 .9857) .9861) .9865 .9869  .9873 .9877 
470 | .9881 .9885  .9889  .9893  .9897] .9900) .9904 .9908 .9912  .9916 
430 | 9920 .9924  .9928  .9932  .9936} .9940 9944  .9948 9952 .9956 
490 | 9960 .9964  .9968 .9972  .9976) .9980 9984  .9988  .9992  .9996 
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RATIO TABLES FOR BRIDGE CALCULATIONS 

















(Continued) 
Units 
A 0 1 2 3 4 5 6 7 8 9 
500 |1.0000 1.0004 1.0008 1.0012 1.0016)1.0020/1.0024 1.0028 1.0032 1.0036 
510 |1.0040 1.0044 1.0048 1.0052 1.0056/1.0061/1.0065 1.0069 1.0073 1.0077 
520 {1.0081 1.0085 1.0089 1.0093 1.0097/1.0101/1.0105 1.0109 1.0113 1.0117 
530. {1.0121 1.0125 1.0129 1.0133 1.0187/1.0142/1.0146 1.0150 1.0154 1.0158 
540 |1.0162 1.0166 1.0170 1.0174 1.0178}1.0183]1.0187 1.0192 1.0196 1.0200 
550 {1.0203 1.0207 1.0211 1.0215 1.0219/1.0224/1.0228 1.0232 1.0236 1.0240 
560 |1.0244 1.0248 1.0252 1.0256 1.0260/1.0264/1.0269 1.0273 1.0277 1.0281 
570 |1.0285 1.0289 1.0293 1.0297 1.0301/1.0305/1.0309 1.0313 1.0317 1.0321 
580 |1.0325 1.0329 1.0333 1.0337 1.0341/1.0345/1.0350 1.0354 1.0358 1.0362 
590 |1.0366 1.0370 1.0375 1.0379 1.0383/1.0388/1.0392 1.0396 1.0400 1.0405. 
600 |1.0409 1.0413 1.0417 1.0421 1.0425/1.0429/1.0434 1.0438 1.0442 1.0446 
610 {1.0450 1.0454 1.0458 1.0463 1.0467|1.0471/1.0475 1.0479 1.0484 1.0488 
620 |1.0492 1.0496 1.0500 1.0505 1.0509/1.0513/1.0517 1.0521 1.0526 1.0530 
630 |1.0534 1.0538 1.0542 1.0547 1.0551/1.0555/1.0559 1.0563 1.0568 1.0572 
640 |1.0576 1.0580 1.0585 1.0589 1.0593/1.0598}1.0602 1.0606 1.0610 1.0615 
650 |1.0619 1.0623 1.0628 1.0632 1.0636/1.0641/1.0645 1.0649 1.0653 1.0658 
660 |1.0662 1.0666 1.0670 1.0675 1.0679|1.0683/1.0687 1.0691 1.0696 1.0700 
670 |1.0704 1.0708 1.0713 1.0717 1.0721|1.0726/1.0730 1.0734 1.0738 1.0743 
680 |1.0747 1.0751 1.0755 1.0760 1.0764/1.0768/1.0772 1.0776 1.0781 1.0785 
690 |1.0789 1.0794 1.0798 1.0803 1.0807}1.0811/1.0816 1.0821 1.0825 1.0830 
700 |1.0834 1.0838 1.0843 1.0847 1.0851/1.0856/1.0860 1.0864 1.0868 1.0873 
710 {1.0877 1.0881 1.0886 1.0890 1.0895)1.0899/1.0903 1.0908 1.0912 1.0917 
720 |1.0921 1.0925 1.0930 1.0984 1.0939]1.0943/1.0947 1.0952 1.0956 1.0961 
730 |1.0965 1.0969 1.0974 1.0978 1.0982}1.0987/1.0991 1.0995 1.0999 1.1004 
740 |1.1008 1.1013 1.1017 1.1022 1.1026/1.1031/1.1085 1.1040 1.1044 1.1049 
750 {1.1053 1.1057 1.1062 1.1066 1.1071}1.1075/1.1079 1.1084 1.1088 1.1093 
760 1.1097 1.1102 1.1106 1.1111 1.1115]1.1120/1.1124 1.1129 1.1133 1.1138. 
770 |1.1142 1.1147 1.1151 1.1156 1.1160/1.1165/1.1169 1.1174 1.1178 1.1183 
780 {1.1187 1.1192 1.1196 1.1201 1.1205]1.1210]/1.1214 1.1219 1.1223 1.1228 
790 |1.1282 1.1286 1.1241 1.1245 1.1250/1.1254/1.1258 1.1263 1.1267 1.1272 
800 |1.1276 1.1281 1.1285 1.1290 1.1294}1.1299]1.1304 1.1308 1.1313 1.1317 
810 |1.1322 1.1327 1.1331 1.1386 1.1340]1.1345/1.1349 1.1354 1.1358 1.1363 
820 |1.1367 1.1372 1.1376 1.1381 1.1385]1.1390|1.13895 1.1400 1.1404 1.1408 
830 |1.1413 1.1418 1.1422 1.1427 1.1431/1.1436|1.1441 1.1445 1.1450 1.1454 
840 |1.1459 1.1464 1.1468 1.1473 1.1477/1.1482/1.1487 1.1491 1.1496 1.1500 
850 |1.1505 1.1510 1.1514 1.1519 1.1523/1.1528/1.1533 1.1537 1.1542 1.1546 
860 {1.1551 1.1556 1.1560 1.1565 1.1570]1.1575/1.1579 1.1584 1.1589 1.1593 
870 |1.1598 1.1603 1.1608 1.1612 1.1617/1.1622}1.1627 1.1632 1.1636 1.1641 
880 |1.1646 1.1651 1.1655 1.1660 1,1664/1.1669}1.1674 1.1678 1.1683 1.1687 
890 |1.1692 1.1697 1.1701 1.1706 1.1710/1.1715}1.1720 1.1724 1.1729 1.1733 
900 |1.1738 1.1743 1.1748 1.1752 1.1757|1.1762}1.1767 1.1772 1.1776 1.178% 
910 |1.1786 1.1791 1.1796 1.1800 1.1805]1.1810]/1.1815 1.1820 1.1824 1.1829 
920 /1.1834 1.1839 1.1844 1.1848 1.1853/1.1858}1.1863 1.1868 1.1872 1.1877 
930 |1.1882 1.1887 1.1892 1.1896 1.1901)1.1906)1.1911 1.1916 1.1920 1.1925 
940 |1.1930 1.19385 1.1939 1.1944 1.1949]1.1954/1.1958 1.1963 11968 1.1972 
950 |1.1977 1.1982 1.1987 1.1992 1 1997|1.2002|1.2006 1.2011 1.2016 1.2021 
960 |1.2026 1.2031 1.2086 1.2041 1.2046)1.2051|1 2055 1.2060 1.2065 1.2070 
970 |1.2075 1.2080 1.2085 1.2090 1.2095/1.2100/1.2104 1.2109 1.2114 1.2119 
980 |1.2124 1.2129 1.2134 1.2139 1.2144)1.2149/1.2153 1.2158 1.2163 1.2168 
990 |1.2173 1.2178 1.21838 1.2188 1.2193)1.2198/1.2202 1.2207 1.2212 1.2217 
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RESISTANCE OF ELECTROLYTES 


Resistance of aqueous solutions of various salts and acids in ohms per 
centimeter cube for a temperature of 18° C. 


(From observations by Kohlrausch.) 


Number of grams of salt in 100 grams solution. 





Salt. 


Acetic acid............ 654. |616. |622.5 |658. |714. |925. |1351. 
3.86] 2.97) 2.4 














Ammonium chloride. . . .|10.89) 5.63 : : 
Copper nitrate......... 27.4 115.7 | 11.7 | 9.82] 9.17 
Sulphate 2)... . 6... on 52 9 | 31.2 | 23.7 
Hydrochloric acid. ..... 2.54. 1.59) 1.34) 1.31] 1.38] 1.51] 1.94 
Potassium iodide....... 29.5 | 14.7.).3... 6.88) .... | 4.34) 3.16) 2.55 
Silver nitrate.......... 39 0 | 21.0 | 14.64] 11.46] 9.45) 8.07] 6.39) 5.39 
Sodium carbonate... .. 22.2 | 14,2 | 12.0 
Chlotide ~, .}. . sawmes os 14 94| 8.33) 6.10} 5.11] 4.69 
hydroxide.)....:/:... 5 O&| 3.20} 2.89) 3.06] 3.68) 4.95) 8.61 
Sulphuric acid........- 4.79) 2.55) 1.84) 1.53) 1.39) 1,35) 1.47 
Zinc chloride..........- 20.70} 13.75] .... | 10.96] .... | 10.80} 11.83) 15.87 
sulphate...........-- 52.3 | 31.2 | 24.1 | 21.4 | 20.8 | 22.5 
(Concentration).......- 62 | 12.4 | 18.6 | 24.8 | 31. 37.2 | 43.4 
INTSTIO ACI gy. ee Suz 1.84) 1.45) 1.30) 1.28) 1.32) 1.43 
(Concentration)........ ; 12.6 | 16.8 | 21. | 25.2 | 29.4 | 33.6 
Potassium hydroxide....| 3.67} 2.66) 2,19) 1.96) 1.85 1.84) 1.91 
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SAFE CARRYING CAPACITY OF COPPER WIRE 


(From Collins’ Design and Construction of Induction Coils, by permission.) 
Pel be Ws ty me PO Wa RN a ee EOL OS a Ra es ae See ee 




















Brown & Diameter Area in Number of eal 
ar rf . a 4 m r 
pated in mils. circular mils. Be cossd. wera: gonened 
18 40 1.624 5 3 
17 45 2.048 6 4 
16 51 2.583 8 6 
15 57 3.257 10 8 
14 64 4.106 16 12 
13 72 5.178 19 14 
12 81 6.530 23 17 
11 91 8.234 27 21 
10 102 10.380 32 25 
9 114 13.090 39 29 
8 128 16.510 46 33 
7 144 20.820 56 39 
6 162 26.250 65 45 
is 182 33.100 nee 53 
4 204 41.740 92 63 
3 229 52.630 110 75 
2 258 66.370 131 88 
1 28 83.690 156 105 
0 325 105.500 185 125 
00 365 133.100 220 150 


CONDUCTIVITY OF STANDARD SOLUTIONS 


Giving the conductivity in reciprocal ohms (mho) per cm. for NaCl, KCl, 
H2SOs and MgSOs for various temperatures. Solutions are as follows: — 

H2SO.s, — maximum conductivity (18° C.);. dissolve 378 g. of 97% acid 
in pure water and dilute to 1 liter. Density at 18° C., 1.223. 

MgSO:,— maximum conductivity (18° C.); dissolve in 1 liter of distilled 
water 552 g. of MgSOu7H20. Density at 18° C., 1.190. 

NaCl, — solution saturated atall temperatures given. An excess of N aCl in 
distilled water, about 450 g. per liter. D = 1.2014 (18° C.). 

1, — normal solution, 74.59 grams per liter of solutionat 18°C. Dissolve 

74.555 grams (weighed in air) of KCl and dilute to 1 liter, Density, 1.04492. 


_————— OO 


Solution. 0° C. 5° 10° 15° 
£80... 3: LOR. wee 0.5184 | 0.5792 | 0.6408 | 0.7028 
NigSO ua: a reer eee 0.02877 | 0.03402 | 0.03963 | 0.04555 
NaCl .citt.3! deeh-. tee 0.1345 | 0.1555 | 0.1779 | 0.2014 
KC} normale: 4s. 0.06541 | 0.07414 | 0.08319 | 0.09252 


KCl, 1/10 normal... | 0.00715 | 0.00822 | 0.00933 | 0.01048 
KCl, 1/100 normal. . | 0.000776} 0.000896] 0.001020] 0.001147 








ll ==Z0 


16° ile 18° 19° 20° 
HSO eee 0.7151 |0.7275 0.7398 |0.7522 10.7645 
MgSQgsate. ais 0.04676 |0.04799 |0.04922 {0.05046 |0.05171 
NaCl sa. skme 0.2062 0.2111 0.2160 |0.2209 0.2259 
KCl, n . |0.09441 |0.09631 |0.09822 |0.10014 |0. 10207 


KCl, 1/10 n.... [0.01072 [0.01095 0.01119 |0.01143 0.01167 
KCl, 1/100 n.. . |0.001173/0. 001199|0. 001225|0. 001251|0. 001278 


—_—_—_— | J J — 
—_—_—— access a SSS GSO OOS 


H.SO........- {0.7768 ]0.7890 |0.8013 |0.8135 [0.8257 


MgSOtn..- sb: 0.05297 |0.05424 |0.05551 |0.05679 |0.05808 
NaCl ees. 5.e 0.2809 |0.2360 0.2411 |0.2462 |0.2513 
KCl, n - 0. 10400 |0. 10594 |0.10789 |0. 10984 0.11180 


KCl, 1/10, n... [0.01191 |0.01215 |0.01239 [0.01264 {0.01288 
KCl, 1/100 n.. . |0.001305/0. 001332/0. 00135910. 001386/0. 001413 





26° 27° 28° 29° 30° 
H2SO4........ ]0.8378  |0.8499 10.8620 [0.8740 [0.8860 
MgsQig.....b. 0.05937 |0.06067 [0.06197 |0.06328 [0.06459 
NaCl awe :. <b. 0.2565 |0.2616 |0.2669 {0.2721 |0.2774 
KCE Boo.» sks 0.11877 0.11574, oy. wa lo. figeoriads |'s lcken ltele 


KCI, 1/10 n.... |0.01313 0.01337 |0.01362 |0.01387 |0.01412 
KCI, 1/50 n... (0. 002819)0. 002873/0. 002927|0. 00298110. 003036 
| 
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EQUIVALENT CONDUCTANCE OF 
AQUEOUS SOLUTIONS 


The equivalent conductance is given in reciprocal ohms. Concentration is 
viven in milli-equivalents of solute per liter of solution. Corrected for con- 
ductance of water except in case of the strong acids. 


i 














Concentra- 
Substance. Cre me LINC: 
per liter. 
Aceticvacid :2P SEs ee so eh 0. 347. 1713. 
10. 14.50 Dy 
30) 8.50 AR 
80 5/22 9.05 
100 4.67 8.10 
*Ammonium acetate........... 0. 99.8 338. 
10. 91.7 300. 
| eae 88.2 286. 
*Ammonium chloride.......... 0. ileal oil AS. 
Py 126.5 399. 
Pale 12200 382. 
| 30. ELSI: || Aes. 
Ammonium hydroxide.......... 0. 238. 647. 
10 9.66 2302 
30 5.66 Waste 
100 3.10 hel 
Barium ferrocyanide........... 0. 91. 521. 
2 46.9 202.3 
2O: 30.4 129.8 
Barivia ny Groxidel 4. eeesci atl: 0. 222. 645. 
Dee Dion 591 
10. 207. 548. 
50. 191.1 478. 
100. 180.1 443. 
Barramenitrateves. |... cee ok 0. 116.9 385. 
2 109.7 By 
10. 101. 322) 
40. 88.7 280. 
80. 81.6 258. 
100. 79.1 249. 
Calcium ferrocyanide........... 0. 88. 512. 
100. 21.9 84.3 
200. 20.6 hod 
400. 202. 16.2 
Caleiumsnitrate!../....%....).. 0. 70.4 369. 
2 66.5 346.5 
50. 55.6 276.8 
100. 51.9 2551.5 
200. 48.3 234.4 





* Values have been corrected for hydrolysis. 
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EQUIVALENT CONDUCTANCE OF 
AQUEOUS SOLUTIONS (Continued) 


Substance. 





Hydrochloric acid... 


Lanthanum nitrate.. 


INitLIGvaACIC cet et 


Phospliaric-acidigh}. 2... sees. 


Potassium chloride. . 


Potassium citrate... 


Potassium nitrate... 
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evjele an © (0 0) «fe 6 


eee e were eee 
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Concentra- 
tion milli- 

equivalents 
per liter. 


2 
12.5 





18° C. 
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oo 
me 


or) 
es) 
Ke} BOR oO 


for) 
a 
RO Wor We 


w 

ae 

or) 
PWwPN bo 





for) 
a 
WOWONnErD -& OUPWRAN 


100° C. 


850. 
826. 
807. 
762. 
754. 
413. 
363.5 
311.2 
261.4 
236.7 
210.8 
426. 
302. 
234. 
190. 
160. 
136. 
130. 
110. 
826. 
806. 
786. 


728. 
730.. 
498. 
308. 
168. 
128. 
414. 
393. 
377. 
342. 
336. 
420. 
381.2 
357.2 


247.5 
209.5 
384. 

370.3 
351.5 


EQUIVALENT CONDUCTANCE OF 
AQUEOUS SOLUTIONS (Continued) 


nnn EEE (nl 











Concentra- 
Substance. ee arte 18°C. | 100°C. 
per liter. 
Potassium nitrate.............- 50. 70.7 3200 
100. 67.2 308 .5 
Potassium ferrocyanide......... 0. 98.4 527. 
ae 84.8 427.6 
50. 58.2 272.4 
100. DSi. 245. 
206. 48.8 | 222.3 
400. 45.4 | 203.1 
Potassium oxalate.........---- 0. 79.4 419. 
PAR 74.9 389.3 
50. 63. 312.2 
100. 59.3 288.9 
200. 55.8 265.1 
Potassium sulphate..........-- 0. 132.8 | 455. 
De 124.8 402. 
10. Ta Siaa S008 
40. 104.2 320. 
80. 97.2 294. 
100. 95. 286. 
Silver nitrate 220. ).G00.1 ou ¢. 0. 115.8 367. 
2. 11272 Si. 
10. 108. BEY (ec 
20. HOS. 326. 
40. 101.3 BI 
80. 96.5 | 294. 
100. 94.6 289. 
Sodium acetate.............---- 0. 78.1 285. 
2 74.5 268. 
10 ile 25a 
80. 63.4 | 221. 
Sodium chloride.........--..-- 0. 109. 362. 
D 105.6 349. 
10. 102. 336. 
80. 93.5 301. 
100. 92.0 | 296. 
Sodium hydroxide.......-.---- 0. PIG || OWE 
2 PNP 582. 
20 205.8 559. 
50. | 200.6 540. 
Sulphuric acid.........--++++-- 0. 383. 891. 
2 353.9 (Al 
10 309. 446. 
50 25350 384. 
100 233.3 369 
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THE EQUIVALENT CONDUCTANCE OF THE 
SEPARATE IONS 


(From Smithsonian Physical Tables) 








Ton. O° |) LSslie2oy (50% | 75° | 100°} 128°] 156° 
Ki | 407.4) 64..6)174.5) 1151 159. | 206s 26s haileg 
Nat. Aim. t. . 26. | 43.5) 50.9} 82] 116 | 155 | 203 | 249 
NHaage de. 40.2) 64.5) 74.5) 115 | 159 | 207 | 264 | 319 
Ag....J....| 32.9) 54.3] 63.5] 101 | 143 | 188 | 245 | 299 
2Ba. Sia... 4.33. | 55.0865.) | 104) 149-[/200)| 262); 322 
7Ca: aaa 4 30. | 51. | 60. 987} 142° | 1918 || 252) 312 
$La.Sos. 1. 4.35. | 61.0872.) | 119 | 173 | 2353) Sianwess 
ClevSEe 41.1) 65.5] 75.5] 116 | 160 | 207 | 264 | 318 
NO sAe.4. 40.4) 61.7] 70.6] 104 | 140 | 178 | 222 | 263 
C.H3O2..... 20.3) 34.6) 40.8] 67 9655130) | Lae 2 tal 
POF isos o oe AI | OS ameOre I L25 aL 74 | 2849 0am mon 
$C OF): SO | Ode! Cow [eLtoe| 163) | s2isn|e27bnlesse 


3CeH5O7 |. 4.365 | 60.0170. | 1135} 161 | 214 
zFe(CN). ..| 58. | 95. |111. | 173 | 244 | 321 


H 240. 1314. |350. | 465 | 565 | 644 | 722 | 777 


OH ee. 5... 105. j172. |192. | 284 | 360 | 489 | 525 | 592 
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RESISTIVITY OF DIELECTRICS 


Giving the volume resistivity p, the variation of the volume resistivity 
with temperature, given as the ratio of the value at 20° C. to that at CO (CR, 
and the surface resistivity for various dielectrics. The surface resistivity is 
the resistance between the opposite edges of a centimeter square. A large 

art of the data are from Curtis, Bulletin of the Bureau of Standards 1915. 
emperatures, unless otherwise stated, are 22°C. The numbers in parentheses 
refer to the source of information. 


—SSSS 


























Volume resistivity Surface resistivity, ohm-cm 
Material 
20 Sao cP A 
coe Gio cook ws, Humidity 50%|Humidity 99% 
Amberite ......--- 22 5X 1016 2x10 3X10 
Am Der Gs.6 .)- ates - 5 X1016 6 X10" 1x10" 
BakeliteT 
INOMM EE ol. tees 2101 3 X10 2108 
4005 es oeee 2X107 2.4 3 X109 2X105 
LOU. eis oe dee 4X10” 3.6 3 X10” 4x<109 
190. 1X10" 3.6 1X10" 5 X108 
Li b58s.5.:- apt 2 X1015 2.6 8 X1015 8 X10" 
G5074 3 4 X1010 3X10 5 X105 
5199RGRB 5 X10” 6 X10” 11010 
AoA Ue eh le: Mca 4X10" 5.3 1X10” 5 X<10° 
Bakelite micarta ... 5 X 101° 2.4 2 X101° 1X108 
Beeswax 
yellow, unrefined. 20 X104 16.0 **6 X10 **5 X10" 
20 8 X104(1) 
Whitee. os. a. 6 X1014 
22 5 X1044 (1) 
@elluloid's.2 5-4-5: 21010 1.8 5 X101° 210° 
16 4 X1010(2) 
Geresin® ra... te: - 4 >5 X1018 >**1 X1017 >**1 X 1017 
Condensite 
lace yee etal a. 4 X<1010 2.9 6 X1010 8 X108 
yellow! fe etfe- 2° 4 X<1010 2.9 3 X10 6 X10° 
Dielectrite........ 5X10” 3.0 5 X10" 4X107 
Duranoid 2... 3 4.:4.: 3X 1015 6 X10 3 X<108 
Electrose, No. 8.... 2xX1016 1104 21012 
biscke pee. 1x10" 270. 1X10” 6 X10° 
yellow.......--- 5 X10 2.3 3 X10" 5 X108 
Fibre, hard ....... 21010 3.2 5 X<10° 3x107 
TO er orevetahtersrs 5 X109 27.6 2X1010 2X108 
20 1X108(3) 
Galalith, 
INO amepeads Baap 21019 8 X1010 3 X10° 
WhitCapn 6 fodee- 4 1X1010 41010 6 X108 
Glass, German .... 5 <X1018 2.5 4X10" 6 X108 
18 5 X10 (4) 
Kavalier. «4c. 8 X10 Ane 4X10” 1X109 
iWé 1 X1018 (5) 
Opelerccg cele shores 1X10" 2.8 
plate, commercial 2108 ane 5 X1010 2108 
ordinary.......- 20, 9x10 
Bohemian....... 20 6X10 
Glyptal).. sa.) igo 1X<1016 3.0 
Gummon........-. e 3X 1012 1.4 21012 3108 
Halowax 1001..... 2x 1018 225 *6§ < 1015 *5 X10" 
5055 B... 2><10% 
por? f OEPS* cies | Va etl line eee 


* Temperature is 22°C. except where otherwise stated. 
For composition of bakelite samples see table following. 
Leakage resistivity. 1999 


RESISTIVITY OF DIELECTRICS (Continued) 





Material 


Hard Rubber...... 


Hemit.... 
Insulate... ate 
TVOrVa oe eee 
Khotinsky Cement. 
Lavitier w/.% <<. shoes 
Marble 

[talian’s. © << oes 





Pink Tennessee. . 
Blue Vermont... . 
Micasir sens toh < 0 
black African.... 
brown African... 
colorless......... 
India ruby...... 
stained....... 
Indian ruby..... 
slightly stained 
Moulded mica..... 
Paraffin (special) .. 
ParoOwax..... .b.0n 


Porcelain, unglazed 
glazed 

Quartz crystal 
 toraxis:.. fh... 


fused $66. .c.hsed 
cleaned with chro- 
mic aci 


Sie eC a a 


Tegit =sef.2.-5 eee 
Tetrachlornaphtha- 


Wood, paraffined 
mahogany....... 
maplesisec gs co. 
poplars 










17 


ilzy 
19 


17 


Volume resistivity 


p 
ohm-cm 








1 X1018 
2 X1015 (6) 
3 X10! (?) 
1 X10! 
8 X10 
2108 
2X10 
2 X1010 


1X10" 


ot et te 
ouonw 


4 X1013(7) 

1X10 
>5 X1018 

1 X1016 

3 X1018(8) 

5 X1016 (5) 

3X10" 


2X10" (5) 
1 X10 (6) 
2 X1016 (5) 
3 X1016 (6) 
>5 X1018 


2X10" 


5 X1018 


4X10 
3 X1010 
5 X10 


(eS) 


2000 


oO Fe ee NNHE 
oN CO NOW 


ae GOoRy 
a © VO 


bo oe phe 





es 


* Leakage resistivity. 


3 X1015 


1 X1010 
3X10" 
5 X10° 
*7 X104 
1Xx10u 


3 X109 


5 X109 
8 X109 


3 X10” 
3 X10" 


2 X1018 
1X1010 


3 X102 
3X10" 
5 X1018 
5 X10" 
2X10 
5 X1018 
9 X106 


2 X10 
7X10 


*1 X10" 


3 X1012 
8 X10 
1X10” 





Surface resistivity, ohm-em 





PY ou| Humidity 50%| Humidity 90% 





210° 


3 X108 
3 Xx10u 
1 X10° 
*5 X10u 
1 X108 


2X10? 


3 X107 
1X107 


3 X10® 
1X10° 


8 X10° 
9X107 


3 X10° 
*6 X108 


5 X108 
5 X108 


2xX108 
2 X1012 
3 X1010 
2X10" 
9 X10" 
6 X10° 
1X10¢ 


4X107 
1X10" 


*1 X10" 


5 X10° 
2X108 
1X10* 





RESISTIVITY OF DIELECTRICS (Continued) 


DESCRIPTION OF MATERIALS 


Amberite is made by compressing scrap amber. 
Bakelite. A phenol condensation product, with various fillers. The various 
samples were made as follows: 








Percent f Phenolic Condensing 
pure Bakelite Filler Body Agent 
Paper Cresols Ammonia 
Vegetable Phenol Caustic soda 
Fiber + Ammonia 
Y Cresols tf 
A Phenol 3 
Fiber & clay “ es 
Tale ne Caustic soda 
None ‘Z 
None Cresols Ammonia 





Ceresin is a waxy material refined from the mineral ozokerite, m.p. below 
100° GC. sp. gr. 0.91-0.97. Condensite is a phenol condensation product. 

Hard fiber, soft cotton paper, treated with zinc chloride, dried and pressed. 

Galalith is made from the casein of milk. 

Kavalier glass is hard combustion tubing having a large potassium and 
calcium content. 

Glyptal is an artificial resin resembling amber. 

Gummon, hemit, and tegit are coal tar products. 

Halowax, chlorinated naphthalenes. 

Moulded mica is ground mica and asbestos with shellac. 

Stabalite is a rubber compound. 


REFERENCES 
1. Dietrich, 1909 5. Thornton, 1910 
2. Addenbrooke, 1911 6. Curie, 1889 
8. Rayner, 1905 7. Wilson-Mitchell, 1905 
4. Campbell, 1913 8. Braum, 1887 
Liquips 


Resistance in ohms per centimeter cube. 


Substance. Temp. °C. Resistance, ohms. 








———— eee 








Alcohol, ethyl...........------+>- .3 X 106 

methyl. 0065, 00.95.08 a (L8G .14 X 108 
Gils, ! Olive JUG ET oe.. 24 2te: t y 5 X 102 

PATAMAN. wee eee ee ete bs 1 X 1016 
Petroleum...).. JF. 6). 00. eee ee ee 2X 1016 
Water distilled 0.5 X 108 
‘Sh ATER Aloe Ay ve Seize 

Fusrep Sats 
(Poincaré.) 

Substance. | Temp. °C. Resistance, ohms. 
= 180g) ee —————————————— 
Calcium chloride.......--+-+-++:> 750 .862 
Potassium bromide.......-.-++++: 750 .714 

chlorate fused......... tao 355 2.20 


Silver nitrate.........----- pe 350 .820 
Sodium chloride fused 750 .294 








STANDARD CALIBRATION TABLES FOR 
THERMOCOUPLES 


The following tables which represent the Temperature-E. M. F. functions 
of various thermocouples should be used with appropriate correction curves 
if precise results are desired. These curves must be determined for each 
indice couple by plotting AZ, the difference between the observed and 
the standard bk. M. F., against the standard E. M. F. at three or more 
fixed temperature points. The value AZ as shown by such a correction 
curve is then subtracted algebraically from the observed E. M. F. to give 
the true E. M. F. reading. 

In the following tables the fixed or ‘‘cold junction’’ is at 0° C.; when the 
cold junction is not maintained at 0° C. the readings of the E. M. F. must 
be corrected as follows: Et = EH(t-sc) + Ete where E(:_s-) is the observed 
reading, Htc is the HE. M. F. for the temperature corresponding to the cold 
junction temperature as read from the standard table and Et is the BE. M. F. 
produced by the hot junction corrected to the value which would be obtained 
with the cold junction at 0° C. The temperature corresponding to Et is then 
obtained by reference to the standard table. 

Since the E. M. F.-temperature function is not linear the cold junction 
should be maintained at a temperature very close to that at which the thermo- 
couple was calibrated. Otherwise considerable error will result despite 
the above correction. 


TEMPERATURE-E. M. F. VALUES FOR PLATINUM- 
PLATINUM (90%), RHODIUM (10%) THERMO- 
ELEMENTS 


E. M. F. values are in millivolts; temperatures are in degrees Centigrade 
(Computed from values in the International Critical Tables) 






































Degree C. | 0° 10° | 20° | 30° | 40° | 50° | 60° | 70° | go0° | 90° 
0° 0 0.06 0.111 0.17) 0.24) 0.30) 0.36) 0.43) 0.50) 0.57 

100° 0.64) 0.72) 0.79] 0.87] 0.95) 1.02) 1.10] 1.18] 1.26] 1.35 
200° 1.43) 1.52) 1.60) 1.69} 1.78] 1.86] 1.95] 2.04] 2.13] 2.22 
300° 2.31) 2.40) 2.50) 2.59] 2.68) 2.77] 2.87] 2.96] 3.05] 3.15 
400° 3.24) 3.34) 3.44) 3.53) 3.63] 3.73] 3.82) 3.92] 4.02] 4.12 
500° 4.22) 4.31] 4.41) 4.51) 4.61) 4.71] 4.82] 4.92] 5.02] 5.12 
600° 5.22) 5.32) 5.43/.5.58) 5.63) 5.74) 5.84] 5.94] 6.05] 6.16 
700° 6.26) 6.37) 6.47) 6.58) 6.68] 6.79] 6.89] 7.01] 7.11]'7.22 
800° 7.33) 7.44) 7.55) 7.66] 7.77] 7.88! 7.99} 8.10] 8.21] 8.32 
900° 8.43) 8.54) 8.66) 8.77) 8.89} 9.00} 9.11] 9.22] 9.34] 9.46 
1000° 9.57! 9.68) 9.80) 9.92/10.03)10. 15/10. 27/10.38/10.50/10. 62 
1100° 10.74/10, 86)10.98]11. 10)11.21/11.33/11.45)11.57/11.69]11.81 
1200° 11.93/12 .05)12. 17/12. 29/12. 41/12.53/12.65]12.77/12.89]13.01 
1300° 13. 13)13.25/13.37/13.49)13.61/13.73/13.85/13.97|14.09|24.21 
1400° 14.33/14. 45/14. 58)14.70)14.82/14.94/15.06/15.19/15.31/15.43 
1590° 15.55) 15.67/15.79)15.91)16. 03/16. 15/16.27/16.39]16.51/16.63 
———_— 
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CALIBRATION TABLES 
FOR THERMOCOUPLES (Continued) 


TEMPERATURE-E. M. F. VALUES FOR PLATINUM- 
PLATINUM (87%) RHODIUM (13%) THERMO- 
ELEMENTS 


E. M. F. values are in millivolts; temperatures are in degrees Centigrade 
(From values given in Bulletin No. 325, Charles Engelhard, Inc., New York) 









































30° ] 40° | 50° | 60° | 70° | 80° ; 90° 

0.18) 0.25) 0.31] 0.38] 0.45] 0.52) 0.60 

0.90) 0.99] 1.07] 1.15) 1.23) 1.32] 1.40 

1.76| 1.85] 1.94] 2.03] 2.12] 2.21] 2.30 

2.68| 2.77| 2.87] 2.98] 3.08] 3.19] 3.29 

3.72| 3.82| 3.93] 4.04] 4.15] 4.25) 4.36 

4.81| 4.92] 5.03] 5.14) 5.26] 5.37| 5.49 

5.95| 6.06| 6.18] 6.30] 6.42] 6.53} 6.65 

7_13| 7.25| 7.37| 7.49] 7.62] 7.74| 7.87 

8.37| 8.49| 8.62) 8.75] 8.88] 9.00) 9.13 

: ; : 9.66] 9.79] 9.92]10.05]10.18/10.32]10.45 

1000° 10.58/10.72/10. 85/10. 99/11. 12/11. 26)11.40)11.54/11.67)11.81 

1100° 11.95/12.09/12. 23/12 .38/12.52|12.66]12.80)12.94/13 .09]13.23 

1200° 13 37/13 .52/13.66|13.81/13.95/14.10]14.25)14.40/14.54/14.69 

1300° 14_84/14.99|15.14|15.30/15.45/15.60/15.75/15. 90/16 .06/16.21 

1400° 16.36/16. 52/16 .67|16.83|16.98|17.14)17.30|17.46)17.61)17.77 

1500° 17.93/18 .09/18. 25/18. 42/18. 58/18. 74/18.90/19 06/19. 23}19.39 

1600° 19. 55|19.71/19. 88/20 .04/20.21/20.37|.....1...-.1...- 1... 
THERMAL E. M. F. FOR CHROMEL P-ALUMEL 

THERMOCOUPLE 
FAHRENHEIT 


E. M. F. values are in millivolts; temperatures are in degrees Fahrenheit 
Roeser, Dahl and Gowens, Bur. Stds. Jour. Res. 14, 239 (1935) 








ee on 
Temp. °F. 0" 10 20 | 30 40 50 60 70 80 90 

—300 55 SRC hsb ain fens Weeeesllo shal eee gal eBaobn|odnoon|locaoms 

—200 —4.29|—4.43|—4.57|—4.71|—4.84/—4.96] 5.08} —5.19|—5.30/—5.41 

—100 —2 65|—2.83|—3.01/—3.19|—3.36|/—3.52/—3.68, —3.84|—4.00|—4.15 

0 —0.68/—0.89|—1.10'—1.30 —1.50|—1.70|—1.90) —2.09|—2.28|—2.47 

0 —0.68|/—0.47|—0.26'—0.04 +0.18] 0.40) 6.62) 0.84) 1.06; 1.29 

100 1.52| 1.74) 1.97| 2.20| 2.43} 2.66) 2.89) 3.12) 3.36) 3.59 

200 3.82] 4.05) 4.28| 4.51| 4.74] 4.97) 5.19) 5.42) 5.64) 5.87 

300 6.09] 6.31] 6.53] 6.75} 6.98| 7.20) 7.42) 7.64) 7.87) 8.09 

400 8.31| 8.53} 8.76] 8.98] 9.20) 9.43} 9.66] 9.88) 10.11} 10.33 

500 10.56) 10.79] 11.02] 11.25] 11.47| 11.70) 11.93] 12.16] 12.39) 12.62 

600 12-85] 13.08] 13.31) 13.55] 13.78] 14.01] 14.24] 14.48] 14.71) 14.94 

700 15.18] 15.41| 15.64] 15.88] 16.11] 16.35] 16.58] 16.82) 17.05) 17.2 

800 17.52| 17.75] 17.99) 18.22) 18.46] 18.70} 18.93 19.17) 19.41} 19.64 

900 19.88] 20.12] 20.36) 20.59| 20.83] 21.07] 21.30) 21.54) 21.78) 22.01 

1000 9225) 22.49| 22.72) 22.96| 23.20] 23.43] 23.67] 23.91) 24.14) 24.38 


1100 24.62] 24.85] 25.09] 25.33| 25.57| 25.80] 26.04] 26.27] 26.51) 26.74 
1200 26.98| 27.21| 27.45] 27.68| 27.92] 28.15] 28.39) 28.62) 28.86) 29.09 
1300 29 33| 29.56] 29.79] 30.02] 30.26) 30.49) 30.72) 30.96) 31.19) 31.42 
1400 31.65| 31.88| 32.11] 32.34| 32.57| 32.80) 33.03) 33.26) 33.49) 33.71 
1500 33.94] 34.17| 34.40) 34.62] 34.85] 35.08) 35.30) 35.53) 35.75) 35.98 
1600 36.20| 36.42] 36.65| 36.87| 37.10) 37.32) 37.54) 37.76) 37.99) 38.21 
1700 38.43] 38.65| 38.87| 39.09| 39.31) 39.53] 39.75) 39.96) 40.18) 40.40 
1800 40.62] 40.83| 41.05] 41.27| 41.48] 41.70] 41.91) 42.13] 42.34) 42.56 
1900 42.77| 42.98] 43.20] 43.41] 43.62] 43.83] 44.04) 44.26) 44.47) 44.68 
2000 44.89| 45.10| 45.31] 45.52| 45.73) 45.93] 46.14) 46.35| 46.56) 46.76 
2100 46.97| 47.18] 47.38| 47.59| 47.79| 47.99] 48.20] 48.40) 48.61) 48.81 
2200 49.01| 49.21] 49.41) 49.61) 49.81| 50.01) 50.21) 50.41) 50.61) 50.80 
2300 51.00| 51.20] 51.39| 51.59) 51.78) 51.98] 52.17) 52.37) 52.56) 52.75 
reid Pig 53.14] 53.33] 53.52| 53.71) 53.90] 54.09) 54.28) 54.47) 54.66 

FIT les cdt ol Beaten ioinorinl inniderd| rnin lbsemnallocone.s Se -nebolleaean 



































CALIBRATION TABLES 
FOR THERMOCOUPLES (Continued) 


THERMAL E. M. F. FOR CHROMEL P-ALUMEL 
THERMOCOUPLE 


CENTIGRADE 


E. M. F. values are in millivolts; temperatures are in degrees Centigrade 
Roeser, Dahl and Gowens, Bur. Stds. Jour. Res. 14, 239 (1935) 


Temp. °C. 0 10 20 30 40 50 60 70 80 90 








—200 SD DNS 8t. sacs litem Sa [tensa [lacie 4s stemean | kesks calle <a 


—100 —3.49|—3.78|—4.05|—4.32|—4.57|—4.81|—5.03|—5.24|—5.43/—5.60 
0 0.00|—0.39|—0.77|—1.14|—1.50|—1.86|—2.21/—2.55|—2.87|—3.19 

0 0.00; 0.40) 0.80} 1.20) 1.61) 2.02) 2.43) 2.85) 3.26] 3.68 
100 4.10} 4.51) 4.92} 5.33) 5.73] 6.13) 6.53] 6.93] 7.33] 7.73 
200 8.13) 8.53) 8.93} 9.34) 9.74) 10.15) 10.56) 10.97) 11.38] 11.80 



































TEMPERATURE-E. M. F. VALUES FOR 
COPPER-CONSTANTAN 
E. M. F. values are in millivolts; reference junctions at 0°C.; temperatures are in degrees 


Centigrade 
Roeser and Wensel, National Bureau of Standards 
































Degree C 0° 10° 20° 30° |_ 40° 50° 60° 70° 80 90° 
—200°  - |—5.54 | 

—100° —3.35|—3.62|—3.89|—4.14|—4_38|—4.60|—4.82|—5.02/—5.20/—5.38 

0° 0 —0.38)—0.75|—1.11/—1.47|—1.81|—2.14/—2.46|—2.77/—3.06 

0° 0 0.39} 0.79} 1.19] 1.61] 2.03} 2.47] 2.91] 3.36] 3.81 

100° 4.28) 4.75) 5.23) '5.71)_ 6.20) 6.70) 7.21) 7.72) 8.93] 8:76 

200° 9.29} 9.82}\10.36) 10.91) 11.46] 12.01] 12.57 13.14) 13.71| 14.28 

300° 14.86) 15.44! 16.03 Os 17.22] 17.82] 18.42) ea 19.64) 20.25 
400° 20.87 | 

TEMPERATURE-E. M. F. VALUES FOR 
COPPER-CONSTANTAN 
E. M. F, values are in millivolts; reference junctions at 32°F.; trmperatures are in degrees 
Fahrenheit 


Roeser and Wensel, National Bureau of Standards 











Degree F 0° 10%5 20 1530 [ESC e500" |Soee js | Sou 90° 
—300° —5.28 
—200° —4.11)—4.25|/—4.38|/—4.50|—4.63|—4.75|—4.86]—4.97|—5.08|—5.18 
—100° —2.56)/—2.73|—2.90|—3 .06/—3 . 22/—3 .38] 3.53] 3. 68|—3 . 83/397 
0° —0.67|—0.87|—1.07|—1.27|—1.47|/—1.66|—1.84|—2.03/—2.21/—2.39 
0° —0.67/—0.46/—0.26/—0.04/+0.17| 0.39} 0.61] 0.83} 1.06] 1.29 
100° 1.52} 1.75) 1.99} 2.23) 2.47] 2.71] 2.96] 3.21] 3.46) 3.71 
200° 3.97] 4.22) 4.48) 4.75] 5.01) 5.28] 5.55] 5.82] 6.09} 6.37 
300° 6.64) 6.92) 7.21] 7.49) 7.77] 8.06] 8.35] 8.64] 8.93] 9.23 
400° 9.52} 9.82) 10.12) 10.42) 10.72] 11.03] 11.33] 11.64] 11.95] 12.26 
500° 12.57) 12.89} 13.20] 13.52) 13.83] 14.15] 14.47] 14.79] 15.12| 15.44 
600° 15.77} 16.10} 16.42) 16.75} 17.08) 17.42) 17.75] 18.08] 18.42] 18.75 
700° 19.09} 19.43) 19.77| 20.11] 20.45| 20.80 
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FOR THERMOCOUPLES (Continued) 


CALIBRATION TABLES 


TEMPERATURE-E. M. F. VALUES FOR 
IRON-CONSTANTAN THERMOCOUPLES 


B. M. F. values are in millivolts; reference junctions at 32°F.; temperatures are in degrees 


—300° 
—200° 
—100° 

0° 


0° 
100° 
200° 
300° 
400° 


500° 
600° 
700° 
800° 
900° 


1066° 
1100° 
1200° 
1300° 
1400° 


1500° 
1600° 
1700° 
1800° 


Fahren! 


eit 


Roeser and Wensel, National Bureau of Standards 


Degrees F 0° 10° || 20% |) 30° || 40>) 50° || 60° 2 || EOP | Ee 



































—7.38 
—5.34 
—2.85 











—7.55 
—5.57 
—3.11 


1.41 
4.42 


10.62 
13.73 


46.01 


56.50 


TEMPERATURE-E. M. F. VALUES FOR 
IRON-CONSTANTAN THERMOCOUPLES 
B. M. F. values are in millivolts; reference junctions at 0°C.; temperatures are in degrees 
Centigrade 
Roeser and Wensel, National Bureau of Standards 

















Degree C 0° 10° pe 20 te s0n | 40> 
—200° —8.27 
—100° —4.82|—5.25|—5.66|—6.06/—6.44 
0° 0.00)/—0.52|—1.03}—1.53)—2.03 
0° 0.00} 0.52) 1.05) 1.58} 2.12 
100° 5.40) 5.95) 6.51) 7.07) 7.63 
200° 10.99) 11.56] 12.12] 12.68) 18.23 
300° 16.56] 17.12] 17.67) 18.22) 18.77 
400° 22.07| 22.62) 23.17] 23 72) 24.27 
500° 27.58] 28.14} 28.70} 29.26) 29.82 
600° 33.27] 33.86] 34.45] 35.04) 35.64 
700° 39.30] 39.93] 40.56) 41.19] 41.83 
800° 45.72] 46.37| 47.03] 47.69] 48.34 
900° 52.29) 52.88) 53.47] 54.06) 54.65 
1000° 58.22 














50° 





—6.80 
—2.52 


2.66 


13.79 
19.32 
24.82 


30.39 
36.24 
42.48 
49.00 
55.25 


60° 


70° 


80° 


90° 





—7.14 
—3.00 


3.20 
8.75 
14.35 
19.87 
25.37 


30.96 
36.84 
43.12 
49.66 
55.84 











—7.75 
—3.93 


4.30 
9.87 
15.46 
20.97 
26.47 


32.11 
38.06 
44.42 
50.97 
57.03 


—8.02 
—4.38 


4.85 
10.43 
16.01 
21.52 
27.03 


32.69 
38.68 





45.07 
51.63 
57.63 
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REFERENCE TABLE FOR Pt TO Pt—10 PER CENT Rh 
THERMOCOUPLE (Continued) 
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10 PER CENT Rh 





THERMOCOUPLE (Continued) 


REFERENCE TABLE FOR Pi TO Pt 
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REFERENCE TABLE FOR Pt TO Pt—10 PER CENT Rh 
THERMOCOUPLE (Continued) 




















000'T L°91L‘S| 0°396'Z} 2°808'Z|_ #°9G9'3| 8'FOS‘Z| O'FGE‘Z| G'E0s‘'2|_ T°ZS0's| 0° 668'T 
S-orae wile Si €°S1 Z°S1 1'St IST IST Z°S1 q°ST 

006 Z'LOL‘S| 2°9F6'S| F'S6L'2| Z'1F9'S| L°68h‘| G6'8EE'Z| F'SBI‘Z| 6'9E0'Z| S'Ess‘T 
¢°ST ¥°S1 2ST SST I°S1 T°S1 IST Z'S1 ¢°S1 

008 L°S30'8| €'Te6‘Z| Z°SLL‘2| 0°9z9‘R| O'FLF‘S| B'Ese's| E°EZ1‘s| 2°1TZ0'S| 0'898‘T 
¢°ST "ST ST ST IST 0°ST I ‘ST Z°ST 9°ST 

002 ZOL0'S| O'9T6'Z| O'€9L'Z| 8°OI9'S| G'ecr‘z| 8°80E's| Z'ssT'z| ¢°900'%| F'ze8'T 
¢°ST PST €°S1 SST I°ST TST BST Z°S1 9°ST 

009 L°¥90'S| 9°006'S| L°LFL'2| 9°S6S't| F'FHH‘'S| 2'e6e'Z| O'SFI‘'S| E'T66‘T| 8'9E8‘T 
FST PST €°ST Z°ST TST 0°SI T'ST €°S1 9°CI 

00g €°6g0's| 3°S88'2| F'seL's| F'OSS'S| S°6sr‘s| L°SLZ‘S| G'LZL‘'S| O'9L6'T| Z'IZs‘T 
ost jest SST IST 0°SI TST 1S €°S1 2° 

00F 8°€20'e| 6698'S] Z'LzTL‘s| E'S9c's| E'FIF‘S| 9'E9G‘s| S°SIL‘3| 2°096'T| ¢°S0O8'T 
"ST e°S1 €°ST St T°S1 T’ST I°S1 SI 8ST 

008 €°800‘'s| 9'F98'Z| 6'10L‘s| Z'0sg'z| Z'66g's| G'SPZ‘z| 2°260'2| E'She‘T| 2°68L‘T 
¢°ST e°1 ST TSI 1ST 0ST z'SI rST LST 

00z 8°366'| €'6E8'2| 2°989'%| T see's] T'Pee's| G'sez'z| ¢S°c80's| 6°626‘T| O'FLL‘T 
Peel 8 Suet SI I'ST IST 0°SI S'St PSI 8ST 

00T b'LL6'2| 0'FZ8'S| S°T29'%| O'Ose‘s| O'G9E‘Z| ¢'8IZ‘2| €'290'Z| S'FI6‘'T| Z°SGL‘T 
pet | lergt T'ST Z°ST 0°SI 0°ST Z°SI g°ST 8ST 

0 0°296‘z| 2°808‘2| F°999'%| B*FOS‘z| O'FGE‘'s] G'E0s's| 1°ss0's| O°668‘T| F'SPL‘T 

(an) 000‘2T | o00'9t | O00‘st | OOO'FT | OOO'gt | O00'ZE | OOO'TT | OOO‘OT | 0006 




















“ToSE 7B SuoTpOUNE pfop “Jo UT SoINzeseduIe} PUB S}]JOAOIOIU UT passaidxe o1e SyUITT 


(penuyju0)) AIGNOOOWAAHL TH LNA Add Ol—3d OL 3d AOA ATIAVL DONIAAAAA 











2009 


REFERENCE TABLE FOR Pt TO Pt—13 PER CENT Rh 
THERMOCOUPLE (Continued) 
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REFERENCE TABLE FOR Pt TO Pt—13 PER CENT Rh 
THERMOCOUPLE (Continued) 
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REFERENCE TABLE FOR Pt TO Pt—13 PER CENT Rh 
THERMOCOUPLE (Continued) 
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THERMOELECTRIC POWER 


The table gives the thermoelectric power in microvolts per degree Centigrade 
difference in temperature when the cold junction is at 0°C. 

The values given are with respect to lead except where noted. A is the 
thermoelectric power at 0°C, B is the coefficient of ¢ in the equation for the 
thermoelectric power at any temperature ¢,— 

Q=A+Bt. 

The values are regarded as positive if the current flows from the metal listed 

to the reference metal (usually lead) at the cold junction. 











1 
Aluminum, 99% pure...... Season sets — 0.4717; + 0.2718/—200-+100 
GOMMMERCIONS « ciereyererecr= alee) — 0.38 — 0.01 |) 0-100 
— 0.53 SOE Tama h 
Antimony, used in cast form, solid rods 
soldered end to end............--- +35.58 +14.50 0-100 
Bismuth, commercial.............+- —43.688 —46.47 |—200--+100 
cleetroly tices gitar ate ner —74.42 3.2 0-100 
Brass, 85:8 ug 14-22) 2m. os ees + 0.710 + 0.56 |— 78-+100 
6683. CussdSsier Ze pene ou + 0.699 + 0.69 |— 78-+100 
Gadmiunrm®.f ot re cree cae once + 3.059 + 2.856 |—200-+100 
Cold draws « ates «cier. do%,ss + 2.85 + 3.89 0-100 
Caleitum, 99-579 pure > a. nea oe el — 8.20 — 2.9 0-400 
Caesium Aen peterdeie eer crsvale okekcrastets + 0.66 — 0.10 |—183-0 
a eoo: — 3.34 28-100 
Carbon, Hlamente yatta aetelntets nt ets +11.056 + 3.578 |—200-+100 
Cerium, 97.7% Ce, 1.2% Fe, remain-| + 4.39 — 1.26 0-200 
der cerium oxide and cerium carbide 
Cobalt.) See mace Gare —10.7 — 5.70 0-1200 
Constantan, 60 Cu, 40 Ni......:....} —38.105 — 8.8 0-400 
Copper, electrolytic... - sire ae vel + 2.705 + 0.7866 |—270—+ 200 
pure, hard drawn........... cee Se1O ae 100 
German silver, commercial........... —10.861 — 3.29 |—200-+100 
Germania Bee he ois Plo petscattte oi aveiosloks +302.5 +72.5 —200-+125 
GOLD is ochre taetetbeene eet a berore bore on sver are tone + 2.90 + 0.68 |—260-0 
+ 2.90 + 0.934 0-200 
Endiums 6 se tetavoce busters ee + 2.40 + 0.190 0-100 
Tridium, Heraeus made. weal’ oF 2.44 — 0.28 |— 80-+100 
POW) 2 crags ccoeete Rttets les. cv erekere Poe —51.34 —20.4 —260-—200 
transformer iron? . ..02.<.ch 0 <.t:sapes +16.65 — 2.966 |—230-+100 
Eathium' Ce coe tte ee eer cieteaee cir +14.37 + 8.76 |—200-+ 50 
Magnesium: sia tare — 0.2010) + 0.2572|—200-+100 
Heraeus made. s.....6. 20. cus —,-0.120 + 0.193 0-200 
Manganin, 84 Cu, 12 Mn, 4 Ni......| + 1.366 + 0.083 0-100 
Mercury %..Fe co etorite. a stele saints arate! ota — 8.8103) — 3.333 0-200 
Moly bdentmncserietiicts sjetere isc ictere + 5.892 + 4.334 0-100 
Nichrome, 58.5 Ni, 22.5 Fe Sane Ors O Nal |e sanswenayenevens OLE 0-420 
16 Cr, 3. Mn (Against Pt) 
Nickel | 2%. €L. Peeicces ocr net — 19.067 — 3.022 0-200 
— 17.633 — 5.016 |—260-0 
Nickel-chromium, 84 Ni, 16 Cr eiaOeaa? lin tote omits 600-1200 
(Against Pt) 
90 Ni, 10 Cr + 30.3 0.0 0-1200 
(Against Pt) 
Palladiuwmih, < .7. ert .cavene seenogeeete ote a = oe e00 — 7.409 — 3.922 |—200-+100 
Platinoidh Ge... ecco cee eae ee — 10.620 — 2.77 |—200—-+100 
Platinumid<5 Se cece eco ete oO cats — 3.038 — 3.248 |—200-+300 
— 6.677 + 0.1528|/—260-0 





THERMOELECTRIC*POWER—(Continued) 


ee 
Microvolts per °C 














Temp. 
Metal range 
A B °C 
Platinum xX 10-2 
Baker’s platinum........... — 1.788 — 3.460 0-100 
Platinum-iridium, 85 Pt, 15 Ir....... + 14.083 + 1.06 0-1200 
PtlOwre= eo + 13.208 + 0.75 0-1200 
Platinum-rhodium, 90 Pt, 10 Rh + 7.013 + 0.64 0-1600 
(Against Pt) 
85 Pt, 15 Rh 6.69 OF 0-1600 
(Against Pt) 
(POCASSII paver A Se A trot nh earcconensxetsners — 11.33 — 3.76 |—183-0 
IRubidramls sores fe ee eens oars 8.26 — 3.02 |—183-0 
0.28 — 6.00 38-100 
Siliconk4. 6 Mae Se aes s aot e s 08.2 —46.96 |—200-+350 
Silver sannealed ... Ame eic ches 6 Chi ee os 2.50 + 1.15 100 
electrolytic 2.947 + 0.6782}]—200-+100 
SOGWM: 6302 ee Ba 4.16 — 1.44 |—183-0 
Steel (piano wire) Fes dygiteer Ci Oe 10.763 — 1.56 |—200-+100 
eDWallivam sy eee es ote meee we 1.659 — 0.268 100 
DIVAS PS oh Renae onshore eee 8 0.0684; + 0.0038}—200-+1006 
0.230 — 0.184 0-100 
AUN PSGenSs ie series sisi oe Saaee 1.594 + 3.41 0-100 
LANCER eisac slas- epee ete s sane 3.096 + 3.191 |—260-0 
3.047 — 0.99 0-100 
HYSTERESIS 


The dissipation of energy due to hysteresis in metals is expressed by Stein~ 
metz by the following equation: 


E=n7B1.6 
Values of 7 as found by Steinmetz appear below. C.G.S. units. 
MATERIAL 
Tron 
INOEWAYAILOD SS. fs «CARE cee he ise cae aan ns Blea eae es .00227 
WOU SEG DAT sy cbeccasuaicuer trea ach uctew once anewoneh st weworevoronel Ayeronersweerotereaen cette -00326 
Commercial ferrotype plate SEO 60 AD OE FE atin DORs onde a. -00548 
Annealedwiper | \"@apabc oh. cnketticd. ae 285 Ad ca:5 5 core toe « -00458 
‘Phin’ tinyplate:.... qa Rete eee t+ Ase de Fa o5 oes cheb oe -00286 
Medium: thickness tin platen. 2343 EG... Sis, ck s4 nea scdeaeiee . .00425 
Steel 
Soft galvanized |wireds car tsetse os Neds Fae Sashes +. 00349 
Annealed east steel wa: 2 e.g. s, peels elas. Horde > dae + «a aes -00848 
Soft annealed cast'steeli come aft tere cet ois oss REE nate Saree -00457 
Wery, softiannealed Gast steel’: ept...o): 2s hoo Ie ec onan n-ne ee -00318 
Same above tempered in cold water............-..0.-000000-- -02792 
Tool steel glass hard tempered in water..................-05- .07470 
esee CEM PEVEG st Olle tag ayst expcsssvai ee Oa we aoe Oe ee a -02670 
ror Marae AUNCALCU eer ees Fao ce cs oie hs See eas See -01899 
Cast iron 
Gray Castiaron: : 2 Teas peyhey en iciaioia wie obeyercicinen 6/4 toe ies ec eae -01300 
me A aluminum SS | ES ee eS ce ce Tae fie -01365 
<e He So EO ae Coes AUR oa aR ie tn ek oh LS Sn ee -01459 
Nickel 
Soft wirestes <5 sca ceeiot once osctttOIitd eee eh ase tee 0122 
Annealed Wire: .\..iiccevere Gigeie «2 15 @ De eha el eeeiaee Ole Ae mike es elope 0156 
EES 6 (01: ee a ee ee ee -0385 
Cobalt 
25 OF IOWA «x(a; snide SN OESEED < sobs or Delos skere RRs oats se -0210 
Tron Fi:ings 
180° | Hcycles per second ay... sie-o.6 anys 5 Seieie ate. & ete lelee oc sae aS .0457 
114 eee £ES peal Omen OGRE Han coer Badmcoe -0396 
79-91 hm vines ein en. cechyy th Ce RETR wiT GO ats -0373 


MAGNETIC CONSTANTS OF IRON 


Permeability of Transformer Iron 


Giving M,the total magneto motive force applied. M/l, the magneto 
motive force per unit length of iron circuit. B the total induction, B/a the 
induction per unit cross-section of iron, M/B, the magnetic reluctance of 
the iron circuit and Bl/ Ma, the permeability; showing the typical relations 
of the magnetic constants for varying field. 


(From Smithsonian Tables.) 








Permea- 
M. M/l. B. B/a. ete ears 
| =p. 
20 | 0.597 218 X103 1406 0.917 X10-# 2360 
40 1.194 587 3790 0.681 3120 
60 1.791 878 5660 0.683 3180 
80 2.338 1091 7040 0.734 2960 
100 2.985 1219 7860 0.819 2640 
120 3.582 1330 8580 0.903 2410 
140 4.179 1405 9060 0.994 2186 
160 4.776 1475 9510 1.090 2000 
180 5.373 1532 9880 1.180 1850 
200 5.970 1581 10200 1.270 1720 
220 6.567 1618 10430 1.360 1590 
260 4.761 1692 10910 1.540 1410 


— 





MAGNETIC PROPERTIES OF IRON AND STEEL 
(From Gumlich, 1909.) 





= 


. J 
Coer- Residual Maximum Biior 4xI for | 


Sample. cive permea- gi: satu- 

force. B. bility. H=150. ration. 

Electrolytic iron......... 2.83 | 11400 | 1850 19200 21620 

The same annealed...... 0.36 | 10800 14400 -| 18900 21630 

Cast steel... cc wee eces 1.51 | 10600 3550 18800 |' 21420 

The same annealed...... 0.37 | 11000 14890 19100 21420 

Steel hardened.......... 52.4 7500 110 11700 18000 

@Casturonie. nese ke s > «ae 11.4 5100 240 10400 16400 

The same annealed...... 4.6 5350 600 11000 16800 
Electrical iron in sheets 


annealed <x ctseierjors sv 3's 1.30 9400 3270 18200 20500 





SATURATION CONSTANTS FOR MAGNETIC SUBSTANCES 








’ 
. : Induced . z Induced 
Field in- Field in- 
= magnet- : magnet- 
Substance. | tensity. ization. Substance. tensity. eREone 
| (For sat|uration.) (For sat|uration.} 
Cobalit..2557% $000 1300 Nickel, hard.... 8000 400 
Tron, wrought...} 2000 1700 annealed..... 7000 15 
Co oe ee ae 4000 1200 Vicker’s steel....| 15000 1660 
Manganese steel.| 7000 200 


a 
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MAGNETIC SUSCEPTIBILITY 


The following tables give the specific susceptibility x for various sub- 


stances. 


= «/d, where d is the density of the substance. 
Room temperature is to be understood where no 


electromagnetic units. 


The relation to volume susceptibility « is shown by the equation 
Unit of x, 1 K 1076 egs 


other is stated. The values are positive for paramagnetic bodies, negative 


for diamagnetic. 


ELEMENTS AND INORGANIC COMPOUNDS 














Substance Formula 
FM Sopikeh thet year e ae eee ee Al 
Aluminum bromide........ AIBrz 
Aluminum chloride........ AICls 
Aluminum oxide.......... AlsO3 
Aluminum sulfate......... Als(SO.)3 
Alum, ammonium, iron...| Fe2(SOs)3-- 
(NHa2)2 SO«- 
24H20 
PATO O NUS Sera. anes eink. be NH; 
Ammonium chloroplatinate | (NH4)2PtCle 
Ammonium metavanadate.| NH:VOs; 
ACTER ESEUOS 1 gil geo ee 
Antimony bromide........ SbBrz 
Antimony pentachloride. ..| SbCls 
Antimony trichloride...... SbCl; 
Antimony trioxide......... Sb203 
1) ee es age ae Ee A 
ATSENICH Sas be oa As 
Arsenous oxide... oa AsO 
Arsenous sulfide........... AsS: 
Marre 4.1 6 A. Sa hae a 
Barium bromide.......... BaBr2 
BaBro-2H20 
Barium carbonate.........| BaCO3 
Barium chloride........... BaClz 
BaCls:-2H20 
Barium hydroxide......... Ba(OH)2 
Ba(OH)2°8H20 
Barium todide... :.3.:.: see Bals 
Bale-2H20 
Barun nitrates... See Ba(NOs3)2 
Bartum oxide<*7~: ... 5. BaO 
Barium sulfate............| BaSO« 
Barium sulfide............| BaS 
Bergiinmeres.> 245.) Seaes Be 
Beryllium chloride........ BeClz 
Beryllium hydroxide....... Be(OH):2 
Beryllium oxide........... eO 
Beryllium sulfate.......... BeSO. 
BeSO4-4H2O 
Bier bh ne petge > sacs Ae Bi 
Bismuth bromide......... BiBr3; 





eps 





Suscepti- 


bility 
10-6 cgs 
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MAGNETIC SUSCEPTIBILITY (Continued) 





Substance 


Bismuth iodide........... 
Bismuth nitrate........... 
Bismuth sulfide........... 
Bismuth trichloride........ 
Bismuth trioxide.......... 
Boronisg2 bok oes ub SERENE 
Boric acid... 
Boron’ oxide taste t soos 
Bromine®tt. onto eee 





Cadmium bromide........ 
Cadmium chloride......... 
Cadmium iodide.......... 
Cadmium oxide........... 
Caesium. 24:6 sees eee 
Caesium carbonate........ 
Caesium chloride.......... 
Caesium nitrate........... 
Caesium sulfate........... 
Caletum Spacayues eee © 
Calcium carbonate........ 
Calcium chloride.......... 


Calcium hydroxide........ 
Calcinumpoxides. reece. cn. 
Calcium sulfate........... 


Carbon (diamond)........ 


Carbon (gas carbon)....... 


Carbon (graphite)......... 


Carbon dioxides= eee ae: 
Carbon disulfide... . 
Cerium 3... tae ea che 


Geritioxidens:4s..005 0 cee 
Cerous bromide........... 
Cerous chloride........... 
Cerous sulfate............ 
Chigringia.c0 ee. foe 
Chromium’. .o 6 eee 


; Temp. AA Ob- 
Formula °C Gene server 
Bil; 20 —0.49 27 
Bi@NO3)35H2O |2........ —0.365 12 
BioSs:0 cppeeae P eeed| idan corer —0.385 12 
125K 63 Een ne! Deal ie oSereae —0.322 12 
BYeOs sa eer mere ee —0.170 8 
B 18 —0.69 1 
HsBOsee 8) | aerc ween —0.52 26 
B203 14 —0.55 27 
Br —170 sol.| —0.40 31 
—- 8 —0.40 31 
18 liq. | —0.39 1 
Cd 18 —0.18 1 
400 —0.16 16 
CdBrz 18 —0.38 27 
CdCle 18 —0.32 27 
Cdl» 18 —0.32 2M, 
CdO 15 —0.30 27 
8 18 —0.10 31 
Cs:COn. Jie len scorer —0.320 33 
(G50) Pe en a ate 4 —0.363 33 
CaNOs,”” RaneeaElloeece ree —0.412 33 
GCasSO4. Ra eeiicecss cee —0.322 33 
a 18 1.10 31 
CaGOs ng py pelerssrsceteces —0.382 33 
CaGle 17 —0.49 27 
CaCl2-6H20 17 —0.54 27 
Ca(OH)2 16 —0.39 2% 
CaO 16 —0.27 27 
CaSOn seme Wealee: oon oe —0.364 33 
CaSOcHoO Se aio annoue. —0.384 33 
Cc —170 —0.49 31 
20 —0.49 16 
200 —0.50 16 
400 —0.51 16 
900 —0.54 16 
1200 —0.56 16 
Cc 20 —2.0 16 
100 —2.0 16 
500 -—1.8 16 
850 —1.6 16 
1150 —1.5 16 
Cc —170 —6.0 31 
20 —3.5 31 
300 —2.7 31 
600 —2.0 31 
900 —-1.4 31 
1000 —1.3 31 
COz 20 gas| —0.423 35 
CS2cy F AMR Bikes sree tint —0.54 26 
Ce —170 38. 31 
—150 35. Sill 
—100 26. 31 
18 lise 31 
100 12. 31 
200 itil 31 
CeOe-—| amend eae tee 0.39 26 
CeBrs 18 6.0 5 
CeCl3 19 6.1 27 
|: Ce2(SOa) ai een [athe cases 7.8 39 
cl —60 liq. | —0.57 33 
Cr 18 3.6 1 
500 3.8 16 
1100 4.2 16 











Suscepti- 





















MAGNETIC SUSCEPTIBILITY (Continued) 





















Substance Formula 
Chromic chloride.......... CrCls 
Chromic oxide............| Cr2Oz 
Chromic sulfate...........} Cre(SOs)s 
Chromium trioxide........| CrOs 
Chromous chloride........| CrCle 
Chromous hydroxide...... Cr(OH):2 
Chromous sulfate......... CrSO4 
Chromous sulfide.......... Crs 
Cobalticioxide). 2 2. - Co203 
Cobalto cobaltic oxide..... Co304 
Cobaltous bromide........| CoBre 
Cobaltous chloride........ CoClez 
Cobaltous iodide.......... Cole 
Cobaltous nitrate......... Co(NOs3)26H20 
Cobaltous oxide........... CoO 
Cobaltous sulfate......... CoSO. 

CoSOs:'H20 
CoS0O4:'7H20 
Columbiumis 04-0 +2 4.- Cb 
Copperscsen ia taoktconte bs Cu 
Cupric bromide...........| CuBre 
Cupric chloride........... CuCl 
CuCls:2H20 
@upric mitrate snr 4... oN. Cu(NOs)2:6H20 
Cupric oxide... 2 CuO 
@apric sulfates. dos22a05: CuSO. 
CuS0O4'5H20 
Cupnicisulfide: 25... n-- CuS 
C@uprous) oxide:....). 2:24... Cuz0 
Cuprous sulfide........... CurS 
Dysprosium oxide......... Dy203 
Einbyuimie: Seer tts os ees Er 
Erbium chloride.......... ErCls 
Brbramioxrdeterets cio. 58s Er203 
Erbium gulfate........... Er2(SOs)3 
Ferric bromide........... FeBrs 
Merrie chloride. .2.5.55535 FeCl 
Ferric hydroxide.........: Fe(OH); 
Berne nitrates... 4.<-.055: Fe(NOs)3'6H20 
Plerric oxide sseie. eee Fe203 
SHerme sulfates: 4s... ee Fe2(SO4)3 
Ferrous ammonium sulfate | FeSO4:(NHa)2- 
SO46H20 
Ferrous chloride.......... FeCl 
FeCl2-4H20 
Ferrous iodide............ Fels 
Ferrous sulfate............| FeSO« 
FeSO.:7H20 
Gadolinium chloride....... GdCls 
Gadolinium oxide......... Gd203 
Gadolinium sulfate........ Gd2(SOs)3 
Galltuntss Pe saccusacc cee & Ga 
Germantumiaes.... 22 scene Ge 








Temp. 
°C 


18 
900 liq. 











Suscepti- 
bility 
10-6 egs 


—= Or 
=O): 


OF 
—0. 


OH Ty HYD wow wo 


ee 


w 
fz) 





Ob- 
server 
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MAGNETIC SUSCEPTIBILITY (Continued) 





Substance Formula 
Gold 4.4..456 bho bee ee Au 
Gold chloride. . AuCls 
Hafnium oxide.. HfO2 
Helium vebtecth< alco eee He 
Holmium chloride.........| HoCls 
Holmium nitrate.......... Ho(NOs)3 
Holmiumyoxidet_ i. 5.5.5. Ho203 
Hydrochloric acid......... 
Hydrogen.& 2.6-.-4, .oscun. H 
Indiumis eh -aatits occa. In 
Indium trichloride......... InCls 
Todine 4 3.i. 2 ate if. on aie I 
Iridium)j.camiaaesciie ee ae Ir 
Tron carbonyl. . Fe(CO)s 
Lanthanum.. es Sade alee) 
Lanthanum chloride....... LaCl3 
Lanthanum sesquioxide....| LazO3 
Lanthanum sulfate........| Laz(SO:)3 
Lead oto tesa dew onts Pb 
Lead bromide.............| PbBre 
Lead chloride.............| PbCle 
Lead iodide...............| PbIe 
Lead monoxide........... PbO 
Lead nitrate, eh... ee Pb(NOs)2 
Lead oxide (red).......... b3O4 
Lithium. . SR. CAE 
Lithium carbonate LizCO3 
Lithium chloride.......... LiCl 
Lithium nitrate. . Zoe LAN OS 
Lithium oxide............ LizO 
Lithium sulfate........... Li2SOs 
Magnesium...............| Mg 
Magnesium bromide....... MegBr2 
Magnesium carbonate..... MgCOs3 
MeCOs 3H20 
Magnesium chloride....... MgCls 
MeCl:-6H20 
Magnesium oxide......... MgO 
Magnesium sulfate........| MgSO. 
MgS0Os'7H20 
Manganese. . Mn 
Manganese bromide. - ..| MnBre 
Manganese chloride....... MnClz 
Manganese dioxide........ MnO2 
Manganese hydroxide (ous) | Mn(OH)s 
Manganese iodide......... Mnl2 
Manganese nitrate........ Mn(NOs3)2:6H20 
Manganese oxide (ous)....| MnO 


eee 





2020 





Temp. 
eC 





Suscepti- 
bility 
10-5 cgs 


-15 
0.43 
.110 
47 








Ob- 
server 


MAGNETIC SUSCEPTIBILITY (Continued) 






























Suscepti- 
Temp. ane Ob- 
Substance Formula °G ae server 
Manganese oxide (ic)......| Mn2Os3 21 69.0 18 
Manganese oxide (ous-ic). .| Mn304 20 55.8 18 
Manganese phosphate..... Mini? © anes cate ce 69. 38 
Manganese sulfate (ous)...| MnSOs 24 88.5 18 
Manganese sulfide (ous)...| MnS 10 44 32 41 
Mercury. os dons oats Hg — 80sol.} —0.15 Si 
18 liq —0.19 1 
310 —0.193 16 
Mercuric bromide......... HeBr2 15 —0.30 27 
Mercurie chloride......... HgCh 17 —0.19 27 
Mercuric iodide........... Hels 17 —0.33 27 
Mercuric oxide............ HgO 16 —0.24 27 
Mercurie sulfide........... Hes 16 —0.23 27 
Mercurous chloride........ HegCl 19 —0.23 27 
Molybdenum............. Mo 18 0.04 | 16 
Molybdenum dioxide......| MoOz 20 0.33 41 
Molybdenum trioxide...... MoO; 20 OPSSirk 4d 
Molybdenum sesquioxide..}| Mo2Os 16 —0.35 {| 27 
Neodymivumiti .ts.o00 02. d 18 36. 31 
Neodymium oxide......... NdsOs: FW doscczens 30.3 39 
Neodymium sulfate....... Neus desaseiot 18.3 39 
INGORS RE aes Mae Ae. 20 gas| —0.33 15 
Nickel bromide........... NiBrs 18 19. 25 
Nickel carbonyl........... Ni(CO)« 19 —0.481 32 
Nickel chloride........... NiCle 24 44.7 19 
Nickel hydroxide (ous)....} Ni(OH)2  ~——i.............. 48.3 45 
Nickel monoxide.......... NiO 5 ee ey ul Sires 53.7 45 
Nickel nitrate............ Ni(NOs3)26H20 |......... 13.6 8 
Niekel:sulfates: 2... 000. NiSOs 15.9 26.7 21 
INISOcGHsO Mey eee 15.6 ott 
NiSOs-7H20 19.1 16.0 21 
Nitric acid HNO; 22 —0.467 8 
Nitrogen......... N 20 gas| —0.342 az 
Nitrogen dioxide.... NO 22 gas| 48.66 35 
Nitrogen monoxide. . ..-| NeO 4 12 liq. | —0.429 35 
Nitrogen pentoxide........ N2O5 i 16 sol. | —0.332 35 
Nitrogen peroxide.........; NeO. — 16sol.!| —0.276 35 
NOs 135 gas 3.26 35 
Nitrogen trioxide.......... | N2Os 18 liq. |; —0.206 eh 
Osmium silts cs. ead 8 18 0.05 | 1 
Oxygen (1st modification)... O — 259 sol 54. 30 
— 240 60. 30 
(2nd modification) |................ — 240 118. 30 
cy —219 113. 30. 
(ha@uid) ©. dsavssoacslttcs oo cs okt {—219 liq. | 310. 30 
i= 203 2738. 30 
| —196 260. 30 
} 20 gas| 106.2 1 
Pahadiumes:&.....)..... tee: Pd —258 10.9 29 
—196 8.1 29 
—103 6.9 29 
0 5.4 31 
18 5.4 1 
200 4.6 16 
750 2.6 16 
1230 ced 16 
Phosphorus (white)........ P 20 sol. |}. —0.90 1 
Phosphorus (red).......... 2 20 —0.67 3 
45 liq. | —0.90 16 
peeneres ponds. sneer: P205 18 —0.46 27 
Platinum.. : woe Pt —170 LE SP =) SY 
ee Sy eS os 


MAGNETIC SUSCEPTIBILITY (Continued) 





Suscepti- 
Substance | Formula comp. ne joan 
Platinum (continued)...... Pt 1.20 31 
1.10 1 
0.66 16 
0.45 16 
0.30 16 
Platinum tetrachloride..... PtCh 0.0 24 
Potassiamen eee. denies 0.52 1 
Potassium acid fluoride....} KHF2 —0.428 8 
Potassium bromide........ KBr —0.377 8 
Potassium carbonate...... K2CO3 —0.488 8 
Potassium chlorate. . KCI1O3 —0.30 26 
Potassium chloride. . .| KCl —0.516 33 
Potassium chloroplatinate. KePtCle —0.393 11 
Potassium chloroplatinite..}| KePtCl, —0.356 11 
Potassium cyanate........ KCNO —0.465 33 
Potassium dichromate..... KeCr2O07 0.129 8 
Potassium ferricyanide..... K3Fe(CN)6 7.08 19) 
Potassium ferrocyanide....| KsFe(CN)63H2O]......... —0.420 32 
Potassium hydroxide...... KOH 22 —0.33 24 
Potassiumclodide tne s.ccs. | SL. cee en —0.422 8. 
Potassium nitrate......... KNO3: jibes dere cae —0.326 33 
Potassium permanganate. .} KMnO«4 21 04°75, 19: 
Potassium sulfate......... KeSOu | geeeeel|- Cet. cs —0.403 33 
Potassium tetrathionate...| K2SsO06 |......... —0.412 33 
Praseodymium............| Pr —170 sol.} 90. 31 
— 100 53 3h 
20 25. 31 
200 14. 3k 
600 8. 31 
900 liq. in 31 
Praseodymium chloride....}| PrCls U7; PAEfi 
Praseodymium sulfate..... Pr2(SO4)3,  Gapgee| tors he 1357. 28 
Praseodymium trioxide....]Pr2Os  ==——s‘|J/............... 15.6 28 
Quartzi(gceiSizcon dioxide)i|'SiO25 Weal. ae cee ee é 
Rhodivumiee sees .t. oak ae oi] Rh — 180 0.90 31 
— 40 1.05 31 
18 hell! 1 
280 1.31 16. 
730 1.52 16. 
1140 1.86 16 
Rubidium. . Ae 6 rent UMS) 18 0.09 L 
Rubidium carbonate...... RibsOOsgem 9 | isisentecasan: —0.321 33. 
Rubidium chloride........ RbCl T= — 1.1. heer —0.327 33 
Rubidium nitrate......... RibIN@g ee | e Nenetnee scr —Q.-281 BS 
Rubidium sullate: SOS oe RbzSOg | =i) bah eae —0.331 33 
Ruthenium....5..........| Ru —170 0.55 31 
18 0.50 1 
750 0.65 16 
1100 0.75 16 
Samarium oxide........... Sa203 22 6.02 43 
Scandium nitrate.......... Se(NOs3)3 21 0.0 27 
Scandium oxide... eh ee MSO ee OOS Begs a eS —0.018 26 
Scandium sulfate.......... RiGOMh Ne Seuecee —0.33 39 
Selenium. . nde i ates | Se 18 —0.32 1 
Selenious acid............ H2SeO3 18 —0.36 27 
Silicon setae potee ae. Si 18 —0.13 1 
Silicochloroform........... SUTCls 9 ee ree ce —0.515 33 
Silicon dioxide. . He; sco Mts O) ae en || 2) SiR ee —0.493 33 
Silicon tetrabromide....... SiBra ahh | AWS een —0.360 33 
Silicon tetrachloride....... SiCla alee ety, ee —0.537 33 
Silver ssa at x eee AL —170 sol.| —0.16 31 
a ee a 
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Suscepti- 
Substance Formula ee bility Ob- 
10-6 cgs_ | Server 
Silver (continued) ........ Ag — 80 —0.18 31 
— 40 —0.19 31 
18 —0.20 31 
270 —0.23 16 
945 —0.26 16 
1000 liq.,; —0.28 16 
Silver bromide............ AgBr 19 —0.33 27 
Silver ehloride:s .....<6... AgCl 17 —0.35 27 
Silver iodides. ..2.8h 5h =% AglI 19 —0.37 27 
Sodium teense. cutee: Na 18 0.51 1 
Sodium acetate........... NaC2H302-3H20 |......... —0.50 26 
Sodium acid carbonate.....| NaHCOz  |......... —0.21 26 
Sodium bromide.......... NaBr 18 —0.47 27 
Sodium carbonate......... NazCO3 17 —0.24 27 
NazCO3-:10H20 iy —0.58 27 
Sodium chloride........... NaCl 18 —0.499 19 
Sodium fluoride...........} NaF 2 —0.51 27 
Sodium hydroxide......... NaOH ‘Ws —0.59 27 
Sodium iodide. . 22.42.34 .: NER EPAE EO I ea ec —0.402 8 
Sodium nitrate............ INa NOs! WhiWRell| =. 22225 -5 —0.28 26 
di-Sodium phosphate...... INEM XOP OU eke ere sons —0.399 33 
di-Sodium phosphite....... Nast POs eer toe eee —0.451 33 
Sodium sulfate............ NaeSOs-10H20 =|......... —0.86 26 
Sodium sulfite:.. ....... INa:SO3-7 HeOR ale. —0.462 33 
Sodium tetraborate........ Na2Bs07-10H20 |......... —0.59 26 
Sodium thiosulfate (hypo) | NaexS2O3 ~~ |......... —0.391 33 
Stannic bromide.......... Snbre @ See Ve ees —0.354 33 
Stannic chloride........... SnGlav) See Wii oiscon se —0.442 33 
Stannic hydroxide......... Sn(OH)s Sev |t..c ac ner —0.321 33 
Stannic¢ oxide.A..3. ssh. . SnO2z 15 —0.050 27 
Stannous chloride ... ....| SnCle 18 —0.37 27 
Stannous oxide........... SnO 1074 —0.11 26 
Stannous sulfate.......... SnSOs 18 —0.29 27 
Strontivte se. 65. = ban. Sr 18 —0.2 31 
Strontium bromide........| SrBre 19 —0.39 27 
Strontium carbonate....... SrCOs | Maye Tit..cccc cee —0.316 33 
Strontium chloride........ SrCle 20 } —0.56 27 
Strontium iodide..........| Srle 19 —0.44 27 
Strontium oxide...........| SrO 2 —0.060 27. 
Strontium sulfate. ....... SrsO4 |) (SORA oy. bce —0.315 33 
Sulfur (rhombic)..........| 8 —170 sol.{ —0.49 116,31 
18 —0.49 | 1 
112 —0.49 16, 31 
113 liq. | —0.49 | 16) 31 
| 220 —0.49 {16,31 
Sulfur dioxidé+: = ....5.5.5.. SO2 Hs: liq. | —0.285 33 
Sulfur itrioxide’=. 3... 8- ; SOs fous —0.289 33 
Sulfuric acid Wie... 05 dene H2SOs bh OF —0.441 8 
SP aT] CELUI eee fs oot sere Ta —170 0.83 31 
18 0.87 1 
420 0.88 16 
820 0.77 16 
Tellurium ss. 65 as Se. see Te —J60 sol.| —O.46 31 
— 60 —0.36 31 
0 —0.32 31 
18 —0.31 1 
130 —0.32 16 
436 —0.31 16 
470 liq. | —0.071 16 
Tellurium dioxide......... TeO2 18 —0.14 27 
Thaliumeos, 2S ecwens .| Tl 18 —0.24 1 
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Suscepti- 
Ry 4 : Temp. “ys 
Substance Formula °C “Gane nance 
; i 
Thallium monochloride....| T1Cl 20 Wh= O79 27 
Thallium sulfate yous) @ Me de TlhSOs 20 : —0.25 27 
Thallium pecporde =: ..| TICs 20 ' —0.23 27 
Thorium. . ao SEAS ep alee —170 0.05 31 
18 0.13 1 
150 0.23 16 
390 0.29 16 
Thorium nitrates 2s...) .: HNO 9) PIMA ee ciceus obs —0.14 27 
Hira PERS oo sick eae MOD 18 sol. 0.025 il 
(gray). PPAR CEs w ak Rushall eehow hae 6 seven 18 —0.35 16 
400 liq.|} —0.036 16 
Tinktetraethyl iy. 2.1.5... Sn (Cakls)id MRP paisa —0.138 33 
Tin tetramethyl........... on (CEH 3) 4) See eocote se —0.218 33 
Titanium sa. see otek abn —170 1.6 31 
20 1.25 3] 
Titanium dioxide.......... Ti©am WEB he cca 0.066 40 
Titanium sulfide.......... iss rh “Menh|t BE on 0.56 40 
Tungsten {isteraday ee oe WwW 18 0.28 if 
Tungsten trioxide......... WOs 15 0.81 41 
Munpgstic ACA. nee se see He2WO,4 18 —1.1 27 
Uranium eye. Sh hears U 18 2.6 31 
Uranium dioxide.......... UO2 17 Ted: 41 
Uranium oxide (ous-ic)....] UsOs 15 0.95 41 
Uranium tetrachloride.... . UClh 19 —0.40 27 
Uranium trioxide.......... UOs 16 1.08 41 
Usanylinitratesssnees-. cee UO2(NOs)2 15 —0.44 27 
Vanadium. . Lo eres as 18 1.4 L 
Vanadium oxide.......... VOz 13 3.73 41 
Vanadium pentoxide....... V205 15 0.85 41 
Vanadium trioxide........ V20s 15 13.9 41 
Water Smartt och H20 —120 to | —0.699 19 
0 sol 
Niéterbiumlieeenr tess eho ks Yb — 160 16.8 31 
20 LS) 31 
Ytterbium chloride........ PY bCls’ wpe ER ys 25, 5 
Vitter biumtoxidestnnccwack it yb2O3" | sl nnaeli ain come 38. 27 
Yttrium chloride. 17 20. 27 
Yttrium oxides..3....250. 22 0.53 43 
Yittriumieulfate. 2... lh¥2(SO4)s _ See fem. —0.24 39 
Zines, sn Sate seis br renter Zn 18 sol. | —0.157 1 
450 liq. | —0.09 16 
Zine bromide@se ce pe... so: ZnBr2 19 —0.40 27 
Zinetchlomdemeent x. ie: ZnCle 22 —0.47 24 
Zine hydroxide....:....... Zirh CEL) on | eee —0.487 45 
Zinehoxidear nee ak as. ttn. nO Ms 2° AES cee —0.362 8 
Zine sullates tone ian «os «i YANO WASIOY nga y onus —0.48 26 
Zipconwiaeeceere ee r 18 —0.45 1 











OrGanic CoMPouUNDS 
Room temperature is to be understood where no other is stated. 








Substance Formula phen tl Baie 
Adstaldehiydeins4: aifeb thie... C:H:0 —0.502 | 33 
Acétamides Akardign. cc smitae aires + aie C2HsNO —0.577 
Acetic acid’ tics bec akin seh o's ae C2H4O2 —0.526 
Aceticlanhydrideds cman einen ss « CsH6O3 —0.517 
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Susceptibility Ob- 
Substance | Formula 10-8 cgs ee 
INGEUONO Cor et mates chs oe cee eee C3HsO —0.581 

ENGTI GING oie a oe, ces eee tae wre at CisHoN —0.688 

m=Azny) alcohol! ems silt oa. ete: CsH20 —0.766 26 
iso-Amyl alcoholn sen... . tents CsH12.0 —0.799 33 
tert.-Amyl alcohol................ CsH120 —0.804 

Iso-A mylether..sery.tee esos Stents CisH20 —0.813 

Amyl nitrates. onesie «co 0 Sette CsHuNO3 | —0.574 

PANILING scprttiess Cat ie dis sce s sine CcHiN —0.692 (10°) 32 
ANISOIO Arete, «seo eee cds nna v hoes C7;Hs0 —0.672 33 
IAMCDTECCNE.,..5 cartons 2 uals Mens CisHio —0.726 
AMEHTAQUINONE. Adasen sce ste t cele CisHsO2 —0.575 

Bonzaldehyde: . 2, Bleek «scion C;H:.O —0.573 

BENZENE ssc s see ene Be CceHe —0.712 (16.8°) | 19, 20 
IBENZOLO ACIGs ee eed cs 3 ae C7;H6O2z —0.556 13, 14 
Benzophenone:< sec cei seg see-sver daveb CizsH 100 —0.594 33 
Benzoyl chloridessrsn ts: ae. tee C;HsClo —0.539 (20°) 
Benzylvalcohol Sys: «4.5 >< tomes C;HsO —0.705 \ 
Bromobenzene.. fae. heck bc oe eee CsHsBr —0.540 (—20°) 32 
IBromoformi.: 2 stakes 6 actos eae CHBr3 —0.316 33 
n=butyllaleoholee hse. ae: stents CaHwO —0.743 26 
iso-Butyl*alcohol™. fo .5..5. 05640: CsHwO —0.798 33 
iso-Butylamine...... see Cabin —0.843 | 
n-Butyric acid... ..| CsHsO2 —0.632 

iso-Butyric acid.. CsHsO2 —0.646 

Cacodylic acid. C2H7AsOz2 | —0.579 
Camphor....... Ci10HicO —0.68 10 
Camphoric acid..... CwHisO4 —0.746 13, 14 
Carbon tetrabromide CBra —0.293 33 
Carbon tetrachloride. CCla —0.429 

Carbon tetraiodide. . Ig —0.261 

Chioral Be ...| CeHChO —0.459 

GChloroacetone ..45 cect. b+ sue C3H;sClO —0.550 
Chiorobenzene woe tonne <a CsHsCl — 0.664 (—30°) 32 
Chloroformgy eee ee oe ees CHCl; —0.488 33 
CDTYSENC shoe ose e ae nis wee RE CisHi2 —0.648 

Cinnamic aldehyde............... CoHsO — 0.566 

Cy anogenn nese we eens fect eee CoNe2 —0.415 

@yanuricacid:. Seas iee, 25 ae C3H3N303 | —0.490 

Gytlohexanes,. Pies Se bcs Math al CcoHi2 —0.810 

@yclohéxenes24 eto kes occ 5 eet CceHi0 —0.711 

Cymeness irs Ose. eet ete CioHi4 —0.769 

Decane 357.8 eee Ok AAAS: CioH22 —0.876 

Diethylamine®. =H). oe 1, oc. Fae CaHiuN —0.835 
m-Dinitrobenzene ...............- CceHsN2O04 | —0.398 

Dipheny]wscd oc dale Soeale eet eae CiHi0 —0.677 
Diphenylamine Weve o.ee n-ne CrHuN —0.634 

Hthyl ‘acetates... AV ho o.n.. kee C4HsO2 —0.607 (—6°) 19, 20 
Ethyl acetoacetate (fresh)......... Co6Hw03 —0.576 33 
Bthyl alcohols sess 12 oe C2HsO —0.744 
Bithylibenzoate Oren ae... .hant: CoHwO2 —0.628 

Hthyl bromide: Sa6-Ser ee os sss eee C2H;Br —0.489 

Ethyl cinnamate. ese 42+. sea Ci1Hi202 —0.610 

Eithy ethers... ae. erks c tats C4sHw0 —0.766 26 
Ethyl formate. hee. eae ae C3HeO2 —0.581 33 
Hthylvodide... S4->. shite anc attoee CoHsI —0.679 26 
Bthylene s..o..cc eee ee ee CoH4 —1.6 6,7 
Ethylene bromide™..20. ..... Miva. C2H4Br2 —0.422 33 
Eithylene chloride: /...:.......064. C2HaCly 

Hthylene iodide sen)..9.5 04. 0. Pe 

Ethylidene chloride............... 

Hucaly ptols anim viwice ctalctrets sabre eine 

Eugenol and iso-eugenol........... 

Fluorobenzene....c.dse nes eee sie ere 
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Substance Formula Sey ae ee 3 
Formaldehydes-emn fete ene CH:20 —0.62 26 
Formamide....45c8 th fees —0.486 33 
Formic! acid\t.o eats. toe. 0 eee —0.432 
I Ube ACO EES Cooten noobs oats an —0.426 13, 14 
Furfural 275% ©. gee Soci arc one —0.492 33 
Gly cerol Sate ee See eee —0.538 26 
Glycolic ccn 2s SR is Dae —0.624 33 
Hexachlorobenzene —0.518 
He xa 6s 5h na sh ee —0.888 
Todobenzene.. sr. apea: de ee —0.471 
Maleiciacid ca ive te eee —0.427 13, 14 
Methane .:3%..4Ren. ten ae eee —2.5 6,7 
Metiryl aicetate 6 i. fhe.2 Ao aeee —0.590 33 
Methy alcohol aps esas eee —0.65 (—8°) 19, 20 
Methylamine>oc-Bee shat cee —0.870 33 
Methyl benzoate...... — 0.602 
Methyl bromidenye.se 044 eee —0.603 
Methyl ‘chlorides sein0 4 eee —0.633 
Methyl ether h-435..¢e-5.5.5 0.45220) C2HicO —0.716 22 
Miethyl formate se. seyac eee ee C2H4O2 —0.518 33 
Methyliodidet. nun. feenc de ota ce) CHel —0.403 
Methyl propionates (asso) ee C4HsO02 —0.628 
Methy! salicylate.................| CsHsOs —0.580 
Methylene bromide............... CH2Bre —0.379 33 
Methylene chloride............... CH2Clez —0.549 
Methylene iodide................. CHols —0.349 
Naphthalene en eae ay. 4 tae eee CioHs —0.717 
Naphtholt tee © 5 arate ve) a eae Ci0oHsO —0.673 
Nitrobenzene....¢5.........0. ..+.! CeHsNOe —0.499 (20°) 32 
Nitroephane e582) Wisc ake CoHsNO2 —0.472 33 
Nitrosobenzene ins)... 54.0) oo | CoHsN —0.514 
Octane Sewanee. oh eae: bes! ' CeHis —0.872 
Oleichacid aa sae se ee See (Crskl giOs —0.742 
Paraldehy der... Mab tc-) sueeet eee! CoHi203 —0.652 
Phenetoletacs. «Sie ae ds a ene CabiO —0.692 
Phenol as cscs. cae Myce ey eh eet CeHsO —0.648 
Phenylicyaniderers. he) 4. ee | C;H;N —0.651 
Phthalic acid ac. 2.~ CsH6O4 —0.446 13, 14 
Piperidiness Pe Pack. -| CsHiuN —0.755 33 
Propionic acid....... -| CsH6O2 —0.587 
Propyl alcohol. . —0.766 
Pyridine.... —0.623 
Quinoline:y..4. Aas. ie aoa ee —0.662 
Quindnet ees. A pee 4k eee et —0.382 
Resor cin ole. weston int vate —0.617 
Stilbenes, Se Nee B20 ee ee Cis —0.666 
DUCcIniCc/acid ay eae hr ee nee C4H Oa —0.461 13, 14 
“REEPINGOLS 3... ROE Ae ore a. ae ts Soe CiwHisO —0.725 33 
Tetrabromethylene............... C2Br4 —0.334 
Tetrachloroethylene...............]| CoCla —0.508 
Toluene: .aastiaic, Sere ek ee C;Hs —0.729 
o-Toluidine®.. chp seer) cctacrtt oe CiHoN —0.701 33 
Trichlorobenzenesn sens. 2 ake CeH3Cls —0.587 
Trichloronitromethane............ CCl3NO2 —0.458 
Tnethylphosphine................ CeHisP —0.762 
Trinitrobenzene-1, 3, 5-..........+. CeH3sN30s | —0.352 
Unes fo. 3.5. eek. ees ae Wes CH4sN20 —0.560 
o-Xylene .: 5 So eee Secs uses fhe: CsHio —0.662 (—10°) 32 
m-X ylene..... $4 see eee CsHi0 —0.743 33 
jE) 


MAGNETIC SUSCEPTIBILITY (Continued) 
MISCELLANEOUS 
a Ae 


Substance 


—————————————— ee EO 


Air, 
Celluloid 


Glass (crown) 
Glass (heavy flint) 
Linse 
araffiin 
Shellac 


0o 


oi 


202 Cia tice cae as SN Nee = 8 


ee Ob- 
Susceptibility pees 

24.16 gas 1 
—0.13 23, 24 


44 
23, 24 
23, 24 
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MAGNETIC INCLINATION OR DIP AND HORIZONTAL 
INTENSITY 


The mean or limiting values are given for the territory covered by the 
State named. The horizontal intensity is given in gausses. The table is 
coated from the results of the U. S. Coast and Geodetic Survey for 1911 
and 1912. 




























; Horizontal 
State. Dip, degrees. intensity. 
Alabama sci: Marta vis oho ister neice: 62: to 66. -23 to .26 
Alsiakga 5 5)5.cccitiolet.comen wee 6% 74, 1677821 
ATIZONIA stare asc. c Bist rove eases 59. .27 
Arkansasi....0 Mecho Liens 63. 65 24 25 
Califoria...:. feces eee 58. 62 25 27 
Coloradospiant: Om bere uemee 67. 68 22 23 
Connecticutas Sos .5s.. eee @ 73 17 18 
Delaware sie. : aie toh c ee 70. (ae 19 20 
Blorid at anaaeieetanaica noe 57. 58 27 29 
Georgis.g ty decease 62. 66 23 26 
Hawaliiiitadaecaemec en cus 39. 29 
Tah osgetseraasets. opyanudion ties et 69. 21 
Indiana senses cee oe 69. Ts 18 21 
lowasie aheue hice cacao. 5: ale on | 18 20 
Kansas.oacinihre- S008 aah. 67. 69. lig Stk aes 
Kentutky.c.nae tees acs 68. 70. ged 122 
Maine isan Rocce socacerat nah 74. 76. .14 16 
Maryland 4.) feeds: bia cut 70 .20 
Massachusetts............... 73. alee 
Michigan ae. casei. aerate ise 76. a S93 .18 
MISSISSIPPI yeriel-1 ee ey: 61. 66. .24 .26 
IMIBSOUTL Aceon terete s Aoversske > (ay (le 220 122) 
Montanas sah ess ne seat 70. 72 18 20 
Nebraskassa.cresc.cisefeusiesGs «a.» 70. (ie -20 
New Hampshire............... 73. 74. .16 aL? 
New Jersey scdattversyesa3 <feyoe teres dike .19 
New. Mexicoy... cercteaichs waetatle. 63. 65. .24 .25 
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MAGNETIC DECLINATION 


(Selected from tables of the U. S. Coast and Geodetic Survey) 


Magnetic declination in degrees and tenths 
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MAGNETIC DECLINATION (Continued) 


(Selected from tables of the U. S. Coast and Geodetic Survey) 
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MASS ABSORPTION COEFFICIENTS FOR X AND vy 
RAYS 


Radiation traversing a layer of substance is reduced in intensity by a 
constant fraction » per centimeter. After penetrating to a depth z the 
intensity is I = Ioe-#* where Io is the intensity at the surface. j/p is the 
mass absorption coefficient where p is the density of the material. 


Values of u/p for X = .005 A to X\ = 44.6 A. Where two values of p/p 
for one value of \ occur they represent the maximum and minimum values 
at an absorption discontinuity. 

Compiled by S. J. M. Allen 
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MASS ABSORPTION COEFFICIENTS FOR X AND y 
RAYS (Continued) 


A = 2.50 — .900 A 
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MASS ABSORPTION COEFFICIENTS FOR Xx AND vv 
RAYS (Continued) 
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MASS ABSORPTION COEFFICIENTS FOR X AND ¥ 
RAYS (Continued) 
dA = .892 — .184 A 























rail Sua We Clk es Ca | Fe| Ni| Cu] Zn | Br | Sr | Mo 
(B02\F ia. irretinee coats oe ewes eee ene meres leaves engecee [ema 
-880)18.2 20.7 24.0 184.8 (69.5 82 (91.2 103 |.....)...... 36.0 
18 lee ee |e lee del eee ile SUE (ne a tac) ohBecas oir moe 
BOOL,1. baleen Baal dame. A sae oe 63.6 174 (84/6 |) 96:5 |. .a.- (a eae 
SST Peta lacs tos eee Kear a7, HOG) NITE. 71] SO Wecoe feaweme 28 
"TSCA She Batle cok Ae coe a 50.8 sOeeni67.5 || 77> lk cenpo name ls anaes 
"710 9190 |11.6 | |13.0 |18.6 [38.5 48.1 51.0 | 59.0 80 106. {19.9 
ORO Acasasib ct diay a Ig27 141 145.8 | 52.7 |... Syagineren 
631| 6.90 | 8.40 | 9.80 13.3 |27.0 34 [36.2 | 41.0 [56.8 | 72.5 /15.0 
ATES Bee dls Racor Wn otan| Mos Golda oc Nes oc are el ee maglag esa) sap < 12.5 
88.0 
Ree Re | 1922 (24). 1128.5 130-7 1: sow le co meml reer 
"497| 3.80 | 4.20 | 5.0 | 6.60 [13.9 |17.9 /18.4 | 21.0 32.0 | 40.5 [50.2 
TASS bo clhaed,. cleeg 2 Acme oF 12.4116. 4 11609 1.19.5 |isimel. sce vole 
A7GA Cee. AIG ASN ac eb asl ae 16,640. 5 4. ahs Mees 42 
ABAGT TONS. Ol wn Meecg cle BSS Es ieee re geass eee eee 
"417| 2.10 | 2.47 | 2.95 | 3.97 | 8.4510.5 |11.45) 12.3 |19.0 | 24.0 (30.0 
5 ree oe ee ae 6.32| 7.70| 8.42| 9.95).....|.....- 22 
“360\ 1650|° 1750,” 1850) 1,10") 2128289 3:16 3.58 5.30, 6.50 8.20 
T2208 TES. ABM oes Neo ok 1:42) 1-80) 2.00, 2.32). 0s). say eee 
-200) ".400 445) 18001 1630| 1.10] 1.45) 1.55) 1.78 2.4 | 3.32) 4.30 
194) 1 GRRE: AMAA eyGod| ne ne cidade’ ele es eS. he ae alee = eee eee 
eg ee ee ee ee os 





















































rn, A| Ag | Sn Ty Base Lai WwW Pt Au Pb Buaw 
PAIS Sivein|tes col idloe olin on ao ciaayiboot Ue 165 178 142 
201 
.880 |50 CO} 4, |RSS |S asG| ISSAC Sto s Saks 195 170 135 
RPE cok lo conote.do olla aut|o.0 cb.clfoms oo 185 163 130 
193 
. 850 |46 (013 yoeaee | eceste 4 bora ch | axes hos scroonS 179 186 124 
.814 |41 oe) ersea|| stoi eero co} hero 5. 160 167 a 
150 
. 780 |36 CU Gy NaSien|i nolo oddalls ooo 144 150 ee 
66 | 

710 |27.5 |34.0 |38.5)42.0/100 |104 115 120 136 

680 |23.5 128.4 lc... |e ee lice acne 102 108 120 

ue 19.6 |23.0 |26.4/31.1) 72 75 84.5 | 87 98 

560 (13.3 (16.2 |... eee eee eae 62 66 75 

497 |10.5 |11.8 |15.617.8) 36 38 47 48.5 | 52.8 

PAT SIMA ce nkbed) |h Gnuellaieeallere aml) oe Soma mom GG pu omc D OlEwscro Gia cr Joe 

62.5 
CATE NGO, Wererscac)|)ceteaell eo oil 6 + =)|l eran CV |e ec 10 47.5 Bi 
BOY ie wel WAAC)? ||Mearcall > SvallGenolnc| 0.0 Tecstollo aoe boos lcci 5] 50% O hover 
46.6 | 

-417 |41 45 9.2,10.5| 21.5) 22.5 | 27.4 | 28.4 | 32.0 |... 

. 380 |31.2 |34 5 Aor) cunsgl eon TABS |) Pabo |e. 26.4 |27.8 
.331 (21.7 |24.5 ; ae peer. aGtercsl [omensetn |Meat 0: 18.1 |19.5 
260 111.4 |12.8 |14.2]16.1]) 6.7) 6.85) 8.0 8.3.) 10.0 |11 0)... 
$220) bz OSI 02 GO| cyene e\\fenetes=||\- <teter 4.25| 5.25) 5.50) 5.92] 6.4).... 
“900 | 5.481 6.20] 7.0] 8.0| 3.4] 3.50} 4.25) 4.40} 4.90 5.11/5.40 
.184| 4.45)..... Sichs|| jaca) nko aSeeos 3.45) 3.60] 4.05) 4.2).... 

11.8 | 

a 


MASS ABSORPTION COEFFICIENTS FOR X AND vy 
RAYS (Continued) 


A = .178 — .005 A 


Ry Ad) SEL Li Be B Cc N O Ne | Na 











.175 | .360| .144| .150| .155/.163 | .166| .169] 185] .195] 205/228 


S126 s40 eM os 155 ol aiele 162) 4.) 170). 1766108 
RUA 2 30 Bde ees aa li LOS. dy alfa sacton ds). er nf poe LOM 
p20 320/130)! © on 1401152 | . 2. .|°.1874-.....| 160) |.168). 186 
AVA W NBIC) 2.9. (ey Sf 147, \Lc.ccuc 483) 2 aul. fc.- LSB|o. 1601) 166 
1098 | /280) 125] ....) .138).142°] ©. ..] 1144} ©...) 1160] 1182].156° 
R020)! (255) eee eee. ||.137 OR Sd ee wrote LO eld 
,0721)' $250) e118) 0.4.) ..132)2936 ||... 1187]. ied 139) | 140}. 148 
O64 | 245, 110) ....) 126.180 | .. | 130] ....| .130] .130/. 130 
; Sits, ee CAS | ee ae p LOOK AoW a acaokn eee lana 

GOLON) TOOSMM S.A BN hvac PRLOS | ssecclPa conse |) « 8SeHT oath eee LOS 
BOS0)) WSolmeeG. [im. s10". 21.005. I ll | ies Ik eee Bese O98 
$0241) MEGS OHS ec o12080 | casa) caeanl) AAS.| pee! | 2212079 


SOOBH MGTSIRF.. |W... |) o2.10386)). 0A) ce || slack hee wale & cant 0380 





























'175| .335] 341) .400| .460) ©800/1.05'|1.12 |1.26 | 1.90] 2.24/2.95 
SNAG) 240\— 280) 22. | .845) SO20i M680 |. 2268 Me maal cece 
:130| .220| .230| ....| .290] .424)..... ey asial Beers Ee edlig: web eae 
120) 200). ¢ 2h Gs ah «2d eS OSI 430] (a4 Gbn lit Al eat dalle aay | «0: 
S113), 1801 195...) | 2304. 887s c2.00 LEED Mek he tienes ee. 


KOSS |ekGG) G76 oisc|b 200) 2265! 8.1 A325 elaeeels aie ee || 790 
‘072| 1150] |158| |...| :180| /202/..... 1999", ae 2 hl Pes (aati | 
O64) |er130] ees 49 lesen 55 mene Sitios OR Sell rc Fort ined Bare [Mees 






































MASS ABSORPTION COEFFICIENTS FOR X AND ¥ 
RAYS (Continued) 


dX = .178 — .005 A 


















































A, A Ag Sn I Ba) Ta WwW Pt Au Pb U 
ETB eal stexscier oll esapsceneyellh eonarckollt wove suei|tmateee s 2.4 | 3.16) 3.20/3.55 ete o- 
11.3 
175 |3.96 |4.50 | 5.10} 5.70'10.0 |10.5 | 2.97] 3.13/3.48 |3.95 
A158051300)1/3),40)8 hans eles eee 8.6 | 2.45) 2.43/2.60 |..... 
9.40 
FUB5 el tesa alienostes | cavecslbe Perel CMCRe tee sii ec:|| 2.3088. etl emi 
8.80 
146 |2.48 |2.66 GB Tales, 7.60] 7.85/2.35 |2.70 
R40 243, |9564 eee en eee 6.75] 7.20 7.33)2. 10 per. 
75 
130 |1.97 |2.12 in| Bolo ede 6.30] 6.40/6.55 |2.20 
120. 11.61 |1.77 2220p 4.60] 4.92] 4.98/5.20 |1.90 
(113 {1.47 |1.60 voces |p 888008. 4.40) 4,50/4.75 |..... 
LOT 32 RSs eis cnsnccrel| rome ayrsuceleitardeenee nil oes 5 sy'sxs | Ct aes | Phe eeh ace 1,62 
4.65 
098 |1.05 |1.17 2480 |-aeie: 3.15] 3.21/3.50 |3.90 
ROSON 173 sl) 279m Ieee on see 2.30] 2.40} 2.42/2.50 |2.70 
1072 | .584| .614 1875 | so 2.00] 2.05/2.10 |2.25 
064 | 1465] .490 TSB llega: 1.52} 1.55/1.64 |1.80 
$050 )> «|. a crene EDO! ||P wsecezes’ fee ceeviees | Arte te ll toy conitars 106] .9..88/1100" Saar 
WD) Wossn. Bey Gl abe | nee | Pec al aes well accel bs O2kie aaa 
MED Noowse Toe ee Sea rele “S8cnleraee 
OP Neoooe EVO vel Meetert| Peer alotree 210. |seee 
= O1LO Ss opererr 2060) ere eee aero O71) ..082 
O08 boon. 0385 fest Una ee eal brine 0425} .044 
ATOMIC ABSORPTION COEFFICIENTS 
W 
faites vid 
vp 
The values are multiplied by 10” 
AU BLY Coun oO Al Fe Cu | Mo | Ag Pb | H:20 
Pd WF cs 6 7 8 13 26 29 42 47 82 | (H) 
-025]....]... das 317 Aoy23) Bodae booood Indsooc 2.60 |aaeee 
+100] .. O84 bc nelloonags WM oca be ie] bape meee eames e's. < : 
.125].04 305|....] .885| .792] 3.67 | 4.8) 21.3]...... 103. | .478 
.150).05 323|.376] .430| .889] 5.38 | 8.3] 31.0)...... 53.6] .534 
7175|.06]....| .329].395| .459] 1.04 | 7.55 | 11.8] 44.7] 66.5] 86.1] .578 
+20 |.05 343 5 ‘ i 16.4 . | 15 
~20 |.05|:-.- 1.370 29.0 
+30 |.04].197] .400 47.2 
+35 |.04].215] .433 i 
-40 |.05].238] .475 
-50 |.08|.280] .602 
-60 |.09].350] .780].... 
+70 |.10|.462|1.052].... 
.80 |.17]....]1.40 
0 |, 65] bose 2.51 








X-RAY SPECTRA 


























6.8 we Jeno Lege UINTUeULIAr) 


terete me 
+++ oui 

wee **-yaddog 
Torts ts TaxOIN 
“-47Bq0D 
OBWAERGUDE BETO STi ecoe | 
“9souBsue fl 
Poneeeye uMTUOIYO 
sess UIMIpBUe A 
sodas WIMTUeILT, 
+++ -umrpuedg 
Donec -“TANTOTeO 
Ln ate WIMNISSb4OF 
Bpougsbor u0Z1y 
Wes ese GmTIOTUD) 
“--camydqng 
snioydsoyg 
SCeumoaces can wooTIg 
Sanann tad wmuramyy 
UINTSeUZe I 


densa soar - humrpog 



























“UID s_OT X ¥06Z0°E = P O10]¥0 10g 
"Wd ¢ OT X YX ‘SMIUGG JT GNV YfGHL NI SHLDNAT-GAVA\ NOISSING 


$109 “W “f Aq popidurog 
VaLoddS AVU-X 


EST OT/Z8¢9 IT STF OL 626 TL} 9FIT TT] LZ9CT TIETss Teese 1 
5 ae TO'TT| 99°21 LOTT 68 °ZI] SE6I 1) G07 L/ZZEE" T/60FE T 
QI It G6 IT] 19 €T €% ST G6 ET} LI8S° 1] 926% T/SZEF L\O9EF T 
OL Zt €0°€1| €8°F1 90€ €I 61ST S8LZE 1] FE8E T/PLES T/S1he T 
Vivek $2 FI] LI OL €o FT G¢'OT| 9S8F 1) OL6F T/SF¢9 T/F8G9 T 
a 69ST) 22° LT ¥6 ST OS ST * "°° "| FLT9 TIES8Z° TiZ682°T 
19°ST 6G LT} $961 so Lt St OS" °° * °° | O€SL° TITZE6* T1096 °T 
#0'6I|°°*° °° 62°61 srseecleess=s-1 zagg-tlez60°ZlGlOrl’z 
6L IZ: 201 rrseeeliesss ==! gggg:zlogez’zlesec’z 
ousleteceus 2S seseeelesssss9) Derz-zlpgep ZiTZoe% 
0609'S |GEFL' Z\89FL S|" 
6ELL°S |0GZO' |F820 ' € 
FE80'€ |LIGE E6PgEe € 
BOF E |LEEL E/TLEL € 
Ch6E F |C8IL FISISL F 
TIZO'S [E196 “s|LE9e “¢ 

T36L°¢ orl 9 

SPSL 9 IL-2 

c96'2 0ZE'8 

669 6 698 6 

769 IT S88 IT 

i 
TA tg tg tg Ig a 10 %20 I tg Ig To £0) 
SOL1eg 'T selleg yf 


yusule[y 





‘ON 
OV 





2037 


X-RAY SPECTRA (Continued) 
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X-RAY SPECTRA (Continued) 
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X-RAY SPECTRA (Continued) 
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81 TRAM Wise tos reeara oe esr 1s nn aaionwes 5.461} 5.450} 5,239} 4.815 
82 BOR GS Rites ators Bee AD Gls om Se 5.288) 5.274) 5.065) 4.665 
83 IBISMULH se eves enn oh chota keen tae 5.119] 5.108} 4.899} 4.522 
90 T hota £253 o. 6 s4 Se Pee 4.143] 4.130] 3.934) 3.672 
92 Prania me ov.eaceore os imines eters ee 3.916] 3.902} 3.708) 3.473 

GRATING SPACE IN CRYSTALS 
Calcite. Gis. fae . 8.02904 x 10-8cm. Millikan 
Potassium ferrocyanide.. 8.408 Siegbahn 
Rock salt, plane parallel 
to faceae Seiaele wen eee OL Bragg 


Calcium fluoride........ 5.455 (Cu radiation) Gerlach 
. 5.478 (Ni radiation) - 
Micanei anita ieeOnSt EG strorder) Davis, Terrill 
- 9.958 (7th order) ss “ 
Silicon................. 5.415 (Cu radiation) Gerlach 
: 5.410 (Ni radiation) sf 
Zinc blende............. 5.90: (Cu radiation) ee 


X-RAY CRYSTALLOGRAPHIC DATA* 


Compiled with the collaboration of John G. Albright 


The following table presents crystallographic data for about 1300 compounds. For 
convenience they have been separated into; elements, inorganic compounds, minerals, metal- 
organic compounds and organic compounds. Alloys will be found among the inorganic 
compounds under one or the other of the metal constituents. 

The crystal system is given using abbreviations indicated below. The type of structure 
is indicated by reference to certain characteristic compounds. The space group is indicated 
by the symbols of the Shoenflies system. The dimensions of the unit cell a, b, and c in 
angstrom units are given in order followed in some cases by axial angles. The last column 
indicates the number of molecules per unit cell. 

or an explanation of the space group symbols, structure types or other details of crystallo- 
graphic data see Wyckoff: The Structure of Crystals and also Davey: Study of Crystal 
Structure and its Applications (p. 672). 

Abbreviations: b.c., body centered; c.p, close packed; cub., cubic; dia., diamond; f.c.. 
face centered; hex., hexagonal; monocl., monoclinic; rhbdr.. rhombohedral; rhomb., rhombic: 
tetr., tetragonal; tricl., triclinic, 

Tur ELEMENTS 





























Lattice constants 
Substance System, struct. type Bio Atoms 
Ge 0a (€,,- AX. ang. 

A (—235°C)........-. cub., f.c., Cu OF 5.43 4 
AR ieee ee nasser | CUD: £0. CU OF 4.0776 4 
Fal LS ESCHER str Danae cub., f.c.. Cu OF 4.04145 4 
Ay cls sioisie bt ete Ratat hex., rhbdr. Dsy 4.151, w = 53° 49’ 2 
AS ciccscc otto Sate rhbdejf.c; Why) | cep ctl 5.599, w = 84° 18’ 8 
NN Grae OO OAR cub., f.c., Cu a 4.0702 4 
Basie sce hose eics ces cub., b.c., W O} 5.015 2 
Bere ome heats se hex., c.p.. Mg Din 2283 eens COU 2 

2.2679, ..... 3.5942 

(Neuburger, 1933) 
Db uosa bobooacvan 80: hex., rhbdr., As Din 4.749, w = 57° 16’ 2 
Bidh, pees cS. ..4 rhbdryf.com) wa >i 9... 6.578, w = 87° 34’ 8 
Br (—150°C)........ rhomb., I VE 4.48, 6.67. 8.72 8 
C (diamond. 18°C)....| cub., f.c. Oo, 3,5597 8 
G (graphite)... ........ hex. Den 2:455....... 6.69 4 
Cases oa hiains ato Roersisc cub.. f.c., Cu Of, 5.56 4 
CoYNDb).... ceeaqe soc: cub., b.c., W Of; 3.03 2 
(Gel or Banosemerenee hex., c.p.. Mg Din 2.973, ...., 5.606 2 
(0/69) nar Ra hex., e.p.. Mg Di, 3:600).). «+7 0.91 2 
CenB) obras cnenacns eub., f.c., Cu OF 5.12 4 
CHC=185°C Ve ceenen tetr. Dik Spatiine sean 6.12 8 
(Colley) Beeeencetctn: . | hex., e-p.. Mg sh 2514 22-5 4-105 2 
GolByia.cencmanea ss eub., f.c., Cu Of 3.554 4 
Gril) Faonccnce tO Oe eub., bc. W ih 2.878 2 
Ce(B) neers. oad. eee hex., c.p.. Mg Din PRES nie ch 4.418 2 











* See also Supplementary Table following. 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Space 


Lattice constants 


























Substance System, struct. type ars 
a. 6, c, -AX..ang- 

Cri(a) meres ates aeae cub., b.c.. at 8,717 
Cs (—178°C)...... cub., b.c., W O}, 6.05 
Chis oeeasio he sieee cub., f.c. OF 3.608 
Bretae oto hex.. c.p.. Mg Den 3.74, ..... 6.09 
Fe (a) cub., b.c., W OF 2.86106 
Fe (8) (800°C)........ eabsibscs, 7 hai aaeeten 2.90 
Fe (y) (1100°C)...... cub., f.c. OF 3.63 
Fe (6) (1425°C)....... CubesD.cy e | smile ee 2.93 
Gast boot thomb. vi 4.5167, 4.5107, 7.6448 
Gas belce. cae tetr. (simple) Din ZUG B gee ca! 
Gewese ce Peeper | CUbent-c.,) Dias Oj}, 5.647 
Hei(— 271°C) seer hex. Eee esto SBN F400 6.11 
Hg (—46°C)........ rhbdr. Dey 2.997. w = 70° 32! 
Het(= 46°C) sparen |rbbdien fc. ane eee .| 4.578, @ = 98° 13’ 
His, oc cre ROR comt hex., ¢.p.. Mg Din 3.200, ...., 5.077 
jE eres Saree, 5 thee rhomb., 4I2 groups | Vj,’ 4.795, 7.255. 9.780 
Lb rae sores sac tetr., fic. Dih 4.583, ...., 4.936 
Tr arian totems cub., f.c.. Cu OF 3.823 
Reo cadets. Me ter cub.. b.c.. W fh 5.333 
Ke (252.520) sapere cub.., f.c., Cu O}, 5.59 
Lap ba. been Raat hex., e.p., Mg Din Si72ie say 6.06 
La{(8) Asc -ncteaee Cubitiic:\) RB, Sate to: 5.296 
Li (—178°C)..........| cub., b.c., W OF 3.46 
Wierebsvannedras 805 hex., ¢.p. Den 3.203, ...., 5.196 
Mini(a) a a) certo cub., b.c. T4 8.894 
Mn (8) cub. O86 or O7 6.300 
Mn (7) | tetr., f.c., In Dih wits cae , 3.526 
Mob cen tee seit .| cub., b.e., W OF, 3.1401 
No (a) (—252°C)..... cub. ips 5.66 (4N2) 
Na (—178°C)......... cub., b.c., W O}, 4.24 
Ne (—268°C)......... eub., f:c., Cu Of, 4.52 
MO). oboa 35 s¢ an bo. hex., e.p., Mg Din 2.66; oss 4.29 
Ni(6)i Aire mamentnate cub., f.c., Cu OF 3.517 
Oz (252°C) eee Thombs )b-CHmmn Semel | eenesee ei .| 5.50, 3.82, 3.44 

2 (8) Sa eo oon TNDGESEE Remmi on 6.19. a = 99.1° 
Oz (y) (—228°C)...... cub. Th 6.83 


| 








Atoms 


58 


oe wwe we 


Ho - PO ee Fe CO Ne HY ee CO OO 


oO 
ao wp wv 


bo 
[eee Do &F WOH & SO 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 




















Lattice constants 
Substance System, struct. type ee —______—_——_| Atoms 
7 a, 6, -c, Ax. ang. 

Osuiperren het ee + s.)|| héxid.p;, Mg" Din DHiBLS aapene eil! 2 
P (tmetallic)........... hex., rhbdr., As Ds, 5.14, o = 34°77’ 2 
P\(metallio)|.. 022... rhbarsitCos deed) ttc ees 5.96, w = 60° 47’ 8 
P (red and black)*....| rhomb., f.c. vi 3.31, 4.38, 10.50 8 
P (white, —35°C)..... CUD,» RE ||. A 7.17 (4P4) 16 
Db Ber emails rain cub., f.c., Cu Of, 4.941 aed 
Pierce eee er. | OUbst..,Cu Of, 3.879 |. 4 
ROWeenet fie se 2+ 2:22-tel| ONOd!, Cc Gea 14.10, 6 = | 

92° (? 
La ond eae cub., f.c., Cu Of 3.9142 4 
Rb (—178°C)........- cub., b.c., W | OF 5.62 2 
1s ge ARE ee Cie hex., c.p., Mg | Di, 2.765, ...., 4.470 2 
Ri ereereecercasned cub., f.c., Cu Of 3.7944 4 
ee ae ee hex., c.p., Mg | Dén 2.695, ...., 4.273 2 
Sie.) Boe eaperen cae thomb., f.c. | Vir 10.48, 12.92, 24.55 | 128 
Sbeweeebe sie ea. hex.rhbdr., As | Diy 4.501, w = 57° 5’ 2 
SDE eso ithbdre fo, 9 he |. Peet... 6.226, w = 87° 24/ 8 
Someescecaicee st As hex. | Dgor Dj | 4.337,...., 4.944 3 
Sel(ee)yaseeee-sea..=-)| IOnocl. KOE 8.992, 8.973, 11.52,| 32 

ps B = 91° 34’ (4Ses) 

Ser(3) Were ee nk tee Se monocl. | C, 12.74, 8.04, 9.25,8 =| 32 

93° 4’ 
Sitprpeee Sear ear: cub., f.c., Dia. | Of 5.4173 8 
Sti (w, gray).....0... cub., f.c., Dia. 0}, 6.46 8 
Sn (8, white)......... tetr., double b.c. | Dit, §.818, ...., 3.174 4 
Sd, bb Se Sete ee eub., f.c., Cu | Of 6.075 4 
Tat bites ptecki<)sfe-rte ssa. cub., b.c., W O}, 3.281 2 
Feu, eect ecece. hex., Se Dj or D§ | 4.495, ...., 5.912 3 
Theme yee. 2 sedshacte cub., f.c., Cu Of 5.074 4 
TAA fo SRO bet hex., c.p., Mg | De 2.951, ...., 4.692 2 
Ti (8) (above 900°C). .| cub., b.c. ee ees ona: 3.32 2 
ST eS rre eee ince hex., c.p., Mg an 3.450) ....., 9.520 2 
TI (8) (above 230°C). .| cub., f.c., Cu of 4.841 4 
ish, Bageee aaa eub., b.c., W O}, 3.43 2 
[OLS =. hs 9 eee monoel.(Wilson,1933) | C3, 2.829, 4.887, 3.308 D 

| 

Vee eas cub. bc, W | | Of | 3.011 he 2 





* Crystalline and ‘‘amorphous” black and red phosphorus all give similar x-ray patterns, 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


EET SEE 





























Substance System, struct. type pet ei ele Pe... 
Wien crorenyslyauritiors cub., b.c. Of, 3.1588 2 
WilB)sacscsmeseeenneas cub. O2 or Of, ~—- | 5.04 8 
Xe (—178°C). 3.2... .2 | cub., f.c., Cu Of, 6.18 4 
VANS ee SOAR OE Oe hex., c.p., Mg ay 2.6585, ...., 4.9342 2 
Dae ASiaienees GREE hex., c.p., Mg Din B20) 10.5 a9 Dales 2 
InorGANIc COMPOUNDS 
AgBrant,scimeee ee ae cub., NaCl of 5.755 ‘ 
AgBrOs .| tetr., AgClOs Vi or Dif, | 8.59, ...., 8.01 8 
AGON Te baucessrioae hex. Ch 4.60, a = 81° 14’ 
Ag Canc 2 Neyadoistaeneten cub., f.c. .| 9.07 
AgCd (8-phase)........ cub., CsCl ob 3.33 1 
Te) RS, SMe enioe pen oo cub., NaCl O}, 5.545 4 
tetr. Vi or DY, 18.47, ...., 7.90 8 
cub., KC1O. ae 6.92 4 
.| tetr. iD 6.97, ...., 10.43 2 
cub., NaCl O} 4,92 4 
eub., ZnS Ty 6.47 4 
hex, ZnO Cy 4.58, ...., 7.49 2 
OD Me — Sees. cepn 5.034 2 
tetr. Ch 5.368, ...., 12.018 4 
AGK (GN) aineaneiisetretys hex. Bal 7.384, ...., 17.55 
AgMG stack con ctor ister eub., CsCl On 3.28 
AgMn Os ee enieeei: monocl. Ch of, et, 7.12, B = 4 
AgNOSs,. tous docsenenee rhomb. C2 or Doh | 3-505, 6.14, 5.16 2 
AgNOsi..:. they ges ass rhomb. yi— vs 6.97, 7.34, 10.14 8 
[AgNO3.CO(NH2)2In... |monoel Ca (C3?) 10.23, 16.84, 6.25 8 
AGN ane rome eee rhomb.(pseudotetr.) | V7 5.89, 5.58, 5.96 4 
AGRROL eck tetr. Co, 5.349,....,11.916 | 4 
Ag (Sb. Bi)S2.-.. 2.4.0... CROCS, py hte i | 18 gectere sais 8 5.67, 5.69, 5.62 2 
AG UDcek cee sensei cub., CsCl Oh 3.156 1 
Agok .| hex., Cdl» Dsy RYO ns ani are! 1 
AgeHels .| tetr. Vi 6.340 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 
OT 


Lattice constants 


























Substance System, struct. type oreo ‘| Mol. 
COC HUAX@A10 
AgeHgls (a, >50°C) ..| cub. TA 6.383 1 
AgMoO...... 25.5. 5.2 eub., MgAleOs Of, 9,26 8 
IAC O at atic eae Soke eats cub., CuO O}, 4.72 2 
AgeO (G2). ee eo cae Ouse. ME Le esc. se 4,88 2 
AgeSO..4NH3......... tetr. vd 8.44, ...., 6.35 2 
JN phot (7) erie RE ae Cubs D.C; a | |S exe eee 4.983 2 
Age Re (a) 2. Ea ies CObALGiee  Sryh  Iae ea. 6.572 4 
AgsAl.. Lees acuparpeMin: Meg) NE een scar: 6.920 5 
AgsAsOu..............| cub., AgsPO Te 6.12 2 
PINCH 2 Fo 1s me 631 oY h 10.09 ie 
TN 10) eee ea Tso cub. Of 5.99 2 
AgsSbSs.cbee eo... hexy(Thbdr.)- Sey |i ae... Sass 7.07, « = 104° 1’ 2 
AgsCds...............| eub., CusZns T§ 9.96 4 
INVA: Deena mene cub., CusZns TS 9.33 4 
AlAs. .| cub., ZnS TA 5.62 
AIBo.. AUHEM Ee yes walealee ef) etnow eis. 3.00; ......,.3.245 1 
PALIB ieee ore eerie. ais tetta) (ee Rat tas Tb De ee LOLS 16 
CI, REE eee monocl. Cc 5.91, 10.24,6.16,8=| 4 
71° 21’ 
INCOR SS SS etre 8 aes ree pseudo-hex. D$ or D3 BON ee LT2 6 
AICl3.6H20...;....... hex. (rhbdr.) Dog 7.85 g 
ALCS RS aiesercanes say teh: hex te eh Pep sirat. 3.89, a = 94° 36’ 4 
Al@uoMin: 3), -tak cubs Al@ug) bgp) ieee. ne 5.950 4 
EMOTE Jaoe aa sees Oubi,f-0:. | Weegee. ns 3.47 4 
AUB sy descgexc mer Mate hex. Dd; 4.914, ...., 12.46 6 
AUB tha ie ABO Line thbdes 8s tig | |b eegtagpt a: 5.029, a = 58° 31/ 2 
AIH(SiW12040).28H20 .| rhbdr. Dia 16.45, a = 56° 18’ 2 
TRING aed veane oR Bie ose hex., ZnO Cre 3.104, ...., 4.965 2 
IRIROHD eye envos nies ask monocl. Con 8.6236, 5.06021, 9.699,| 8 
B = 85° 26° 

AUPE etscces catreess cub., ZnS TA 5.42 
AMP Os) ieerycormence 3 cub. Th 13.63 16 
AlSb. 1. SS Rt cub., ZnS TA 6.13 4 
(Al, Se)2Os2 2... 0.68. cub. o;° 9.22 16 
INCU emaniceee ey it. tetr., b.c. Din 6.04, ...., 4.86 4 
AlO3 (a, corundum) ..| hex. (rhbdr.), FexOs | D’4 5.12, « = 55°17’ 2 
AIZO3(8) nce ene leo ese) oh a a || eae, aero 5.56, ,..., 22.55 
INEOE nea nessa 39 cub., MgAleOu Of, 7.895 103 
AlsQ3.B20,,.... £1.7.,2. rhomb. | Map) |earnesccines 4.38, 9.35, 2.82 
AlsSiOs (cyanite)......| tricl. 0} 4 








7.09, 7.72, 5.56, 8 = 
101° 2’ 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Lattice constants 


Space 


























Substance System, struct. type group Mol. 
a, b, c, Ax. ang. 
Als Mgaseasdeceenntcd Cuomo 8 Mmm icea ferent cts 4.80 1 
AICS Fh ate TS oie rhbdr. Dsy 8.53, a = 22° 28’ 1 
ANAC 9k aietys, anneal: cub., CusZns TA 8.70 4 
INOS Ls Sucmteosowee hex. ch. 3.280, ...., 21.55 2 
ASIgu hoe eater hex. CF TYE, 5 sone PUBD 6 
UN), oa ano OoOnaee rhbdr. Ci; 8.25, a = 51° 20/ 2 
‘A So Ogee cub. 0} 11.06 16 
AUCU Bs scene coin: fetree 0 BE Wlictrcissatar aoe 3.98, ..... 3.02 
UN OUrs SE aceeeonoeed CUDssE Ateee PO neeSaon eee 3.75 1 
AuSbz. .| cub., FeSe Th 6.636 4 
AuSh Ae..ctemseen ote hex., NiAs Ci, or Dé, | 4:307,....., 5.494 2 
MOV AWE eS Pes nels cub., CsCl On 3.19 1 
AUDNgK@)accscceae GOOD. @ | AER Wanner: 7.88 8 
IMMA, soganoonsn coe o|(OUlD, O; 7.942 8 
AviePb 45 .:1.cteeteorie cy) i Maallee eee oe 7.91 8 
AusZns... .| cub., CusZns TS 9.27 4 
BAsOManaeecenaisatt tetr. S; 4.458, ...., 6.796 2 
BN.. .| hex., graphite Di,» Cah* | 2.51, ...., 6.69 4, 2* 
BROG.2 sain deeetgarcet: tetr. $? 4.332, ...., 6.64 
Boblseenenereenecre | Hex. Din 4.54, ...., 8.69 2 
BioHu rhomb. vii 14.46, 20.85, 5.69 
Bas ences posto tetr., f.c., CaCz Din 4.39, ...., 7.04 2 
BaCOstaeecentera- cere rhomb., KNO3 Vi 5.29, 8.88, 6.41 4 
Ba(Cl04)2.3H20....... Mex’. PR le occ 7.28, ...-, 9.64 2 
Bak's. 1.0880. 2 RNR cub., CaF 2 Of, 6.184 4 
BaMoOiseenchiececnern tetr., CaWOx 5.56). 0025 12.76 4 
Ba(NOs)2............-| cub. 8.11 4 
Ba(Na)2.........-.-.-] monecl. 6.22, 29.29, 7.02, 8 = 10 
105° 14’ 
BaNi(CN)4.4H20..... monocl. 11.89, 14.08, 6.54, 8B = 4 
103° 42’ 
BaQs mere ccesice ee cub., NaCl 5.50 4 
BaQOen dees cane ees tetr. Dik, hee sy Oot 
BaQh odaisc.cteeakoayeens cub., NaCl 6.35 4 
BasOseoc non eee rhomb. 8.85, 5.44, 7.13 4 
BaSsstcvescecmeen te rhomb. 8.32, 9.64, 4.82 4 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 








Substance System, struct. type Space Mol. 
group 
a, b, c, Ax. ang. 
Ba(SbOs)2.8H20....... monocl., b.c. (pseudo- }........... 9.961, 12.506, 10.129, 
rhomb.) 3) SP alee’ 
Base Bar nasc ett yersioxs cub., NaCl Of, 6.62 4 
[Bar Ooms preccee costo oe cub., NaCl O}, 6.986 4 
BaliOg, aa. kaa ees cubmCaliOs: gee wacarter. 3.97 
Baw Omer ooo tetr., CaWOx Chih 5.60, ...., 12.69 4 
IBeO sree reratere ae hex., ZnO Ore 2.70, ...., 4.39 2 
BeS. .| cub., ZnS 14 4,85 
BeSO1.4H20.......... tetr. D5q or Dip, | 8.08, ...., 10.75 
Bee we tets st ieicire sacs cub., ZnS Ta 5.07 
BeSi03.Al02H......... monocl. Con 4.63, 14.30, 4.71,8 =| 4 
100° 16’ 
Belew ters useless: cub., ZnS 13 5.54 
Bes OR ee lec ccsvarcas cub., CaF2 OF, 4.33 
Be2SiOs (phenacite) . . .} rhbdr. Ci, 7.68 6 
BesSiW12040.31H20....| cub. Oj, 23.3 8 
Bibisy shee wuastyroseee CODA gal aeetal bell cctaasecin 5.85 4 
Bilge aanicesnGee hex., AsI3 Cj 7.498, ...., 20.67 6 
CBrs (above 47°)...... cub. ihe 11.34 8 
(O37 Rene cenaeanaes monoel. C3, or Cf, | 12.10, 3.41, 10.20,8 =| 8 
125° 3° 
Clare es vais: cub. Th 11.62 8 
CO (temp. liq. H2)....| cub., a — Ne Ts 5.63 4 
COS (temp. liq. air)...| hex. (trig.) Chor C8, | 4.08 1 
CO2 (—190° C)....... cub. Th 5.575, 4 
CS2 (—185° C)....... tet Et rernaadae CHUL Geant eis 
CaBsOrer eee see rhomb. Vi 6.19, 11.60, 4.28 4 
CaBege wc acteccsnse.s CUDsap 8M Ollie mle 4.145 1 
Cat re tjscciias ansies hex., CsCloI Dig 5.11, a = 43° 50’ 1 
CaCO; (aragonite). ...| rhomb., KNOs Vi 4,94, 7.94, 5.72 a 
CaCOs (calcite)....... rhbdr., NaNOs Diy 6.361, a = 46° 6’ 2 
CaCOs (vaterite)...... hexae es BAL ese cctrqan 4.120, ...., 8.556 2 
GC: Caan Aeneas tetr. Oh BWR onan ORY) 2 
CaCsOE3H20 Fer i ei eee aise ccsotesor estas e tear oe 12.375, ...., 7.377 8 
CaClass cc eee en 4 rhomb VE 6.24, 6.43, 4.20 2 
CaCrOl.. Ane Pep scian tetr. Di OB on s09 OH! 
CaCrOs.HeOw. a o.- rhomb. vi 7.99, 12.77, 8.11 8 
CaCr0s.2H0......... thomb Vi 16.02, 11.39, 5.60 8 
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Lattice constants 

















X-RAY CRYSTALLOGRAPHIC DATA (Continue 





d) 








Lattice constants 
Substance System, struct. type | | as Mol. 
G; OC) AX rane 
CaF» (fluorite)........ cub. O;, 5.451 4 
Calor ireaacrsa nce SIR Wik = ae 4.48, ...., 6.96 
CalniOsgon seer tetr., Mn3Ox Dit 6.201, ...., 9.822 4 
Ca (Mg, Fe) (COs)2.. .| hex. Cin 6.02, a = 47° 7’ 1 
CaMoOisaneac see tetr., CaWOx Ae 5.23, ...., 11.44 4 
CaGNOs) sen crrsaeaser cub., Ba(NO;)2 h 7.60 4 
CRO shee geee merece cub., NaCl Of 4.797 4 
SCaOsAlOseeecsersene cub., b.c- O}, 7.624 3 
5Ca0.3Al203..........] cub. A 11.95 
OMOPD2, cova ste S68 hex., Cdlz Fs 3.582, ...., 4.902 1 
CaPDateryaaprectcen rot cuba) «= BED ER. ee 4.891 
CaS mth ices duidines 2 cub., NaCl O}, 5.68 4 
CaSO, (anhydrite). ...| rhomb. vy 6.22, 6.96, 6.97 4 
CasOn2H; Omer eee monocl. Ch, 1a ane 6.51,8 =| 4 
CaSOs.4CO(NH2)o.... trick) con caw een ey NESS 14.74, 14.95, 6.47,a@ = 4 
91° 26’, 7 = 86° 50’ 
@aSe.Aeaciiecace se .| eub., NaCl OF, 5.91 4 
CaSiOsBOeH......... monocl. Ci, 9.64, 7.62, 4.82, 8 = 4 
90° 9’ 
Casini repr cere hex. (rhbdr.) Deal 10.4, « = 21° 30 2 
CasnOsian: eerie ei Guby(?)sCaliOsoat silhapeioc 5s cn 3.92 
Cause nese ser cubat 9 WE) jhe .ehe 3 4.732 
Cale Reta cncsm art cub., NaCl Of, 6.345 4 
CaTle. Ce CoD ae Met NRC. 2. 30 4.794 
CaW0s (scheelite)..... tetr. Chh BOM | oon LESS 4 
CaZrOs: n.5 58 eee cuba @) i@aliOswe Pile rake... a0. 3.99 
CasAleSisOuw.... 2.2.26 cub., b.c. On 11.840 8 
CasCroSisOw.........- cub., b.c. OP 11.950 8 
CasFe28is0O12 cub., b.c. or 12.026 8 
cub., NaCl Of, 4.40 4 
.| cub., NaCl OF, 4.41 4 
tetr., SnO» Din 4.77, ...-, 2.96 2 
.| hex., CdCls ed 6.63, a = 34° 42’ 1 
.| hex., NaNOs Ba 6.112, a = 47° 24’ 2 
hex. (rhbdr.) Dig 6.35, a = 36° 40’ 1 








cub., MgAleOz 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 








Lattice constants 
Substance | System, struct. type Space Mol. 
a, b, c, Ax. ang, 
Ca Porte tbh Pog oee4 cub., CaF» Oj, 5.40 4 
COG Garon gansens cub., MgAlsOs Of 8.73 8 
Cdl ee hee SS ae hex. D3 4.24, ...., 6.84 4 
dime O45 sped. 1: tetr., Mns0s Dih 6.117, ...., 9.875 4 
Cd(NHs3)4(ReOs)2..... cub. 14 10.53 4 
CGO L6G son ter Mann cub., NaCl O}, 4.689 4 
CdO.FerOsso 6 is ics Grove ty Oe a Se eee ae 8.67 8 
Cd(OH)saeencee aes hex., CdI2 Dig 3.47, ...., 4.64 1 
Ca(OH) Claeereeeee hex. Cy S106, = 4c5 1020 2 
ASH(@) peer. eee hex., ZnO Cee ADA. soph Bade 2 
Outs (s)hasessaucsoaae cub., ZnS T4 5.82 4 
3CdSO..8H20..,...... monocl. oh ee hrks 16.49,8 =| 4 
GaSb: fe icc feet rhomb. Vn, V_ or | 8.492, 8.320, 6.390 8 
2Vv 
hex., ZnO Co ANSON 45,1202) 2 
cub., ZnS TA 6.41 
eubeG?), 9 | ales eee 3.75 
Cubs i2ngAsom a ph Bice does 6.29 2 
Gubs Znshse, Bye iis... aes 6.06 2 
tetr., CaCe Dit 3.87, ...., 6.48 2 
hex. D} UGC cape Hed 6 
(i) os Pn Man Pee | 5.01 
cub., CaF: of 5.41 4 
cub., f.c.. 5.89 
.| cub. _| 4,864 
cub. 4.711 
hex., Las0s D3, 3.880, ...., 6.057 1 
Cex(WOasiceccnerii + tetra MEW Bliss 5.336, ...., 11.620 
COAT OM: BUND. crix cub., MgAlsOx O;, 8.059 8 
GOASREA Ne eRe es rhombs | Ma) TL eee 5.96, 5.15, 3.51 
COARSE ens Aerts cub. T4 5,60 4 
COBrs Pre se ie neice hex., Cd» Ba 3.685, ...., 6.120 1 
WOOO scissile cs ctesoi08 hex. (rhbdr.), NaNOs | Dig 5.67, a = 48° 14’ 2 
(5.91, a = 103° 22’) (4) 
CoClepriseracscncels rhbdr. C3, (2) 6.16, « = 33° 26’ if 
CeCreOs; . WEE HO cub., MgAleOx Of, 8.319 8 
(Onis Ea aeernaaeane tetr., SnO2 Din ABO) euiee 3-19 2 
Coes Osa ee vesicernead cub., MgAlsO4 Oj}, 8.35 8 
Colette eee hex., CdI2z Diy 3.96, ...., 6.65 1 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 














Lattice constants 
Substance System, struct. type ape ss Mol. 
a, 6, c, Ax. ang. 
(Co.4NH3.2H20]Co hex., NiSnCle.6H2O | Cj; 7.02, a = 95° 51’ 1 
6 
[Co.5N H3.H2O]C1Os. Cubs (NH) sPHCle mein See ee 10.73 
4 
neue cub., (NH4)3FeFs hiey) 
104) 

[Co.5NH;.H20] cub. (NHie PiCle |e. -.e.. 10.89 

468 4 
ee .5N H3.H20]Co hex., NiSnCle.6H20 3 7.18, a = 96° 49’ 1 

)e 2 . 
os -H20]Fe hex., NiSnCls.6H2O a 7.18, a = 96° 53’ 1 
[Co.5NH3.H2Ojls...... cub., (NHa)sFeFe |........... 10.81 
[Co.5NH3.H2O0]SOsBr | cub., (NH4)oPtCls = |... 2... 10.45 
{Co.5NH3.H20}SOal...| cub., (NHs)oPtCls =|... .. 2.2... 10.62 
[Co.5NH3.H20] cubs (CN Ea)sPt@le, Viliees.. 2. 10.63 

SeO.Br rT 
[Co.6NH3]Cl03.SOs....] cub., (NHa)oPtCle = |........... 10.80 
{Co.6NH3](CiO)3..... cub, (NHa)sFeWe) |... teas 11.39 
{Co.6NH3]Cl0s.504....] cub., (NHs)oP#Els |... 10.95 
[Co.6NHs]Co(CN)s....| hex., NiSnCle-6H2O | Ci 7.24, a = 97° 28’ ct 
{Co.6NHs]Cr(CN)c....| hex., NiSnCls.6H20 Si 7.40, a = 97° 48’ 1 
[Co.6NH3]Iz.......... cub., (NH4)3FeFs ..| 10.88 
(Co.6NH;]SOsBr .| cub., (NH4)oPtCle pl). 10:51 
{Co.6NH3]SOa1... .| cub., (NH4)2PtCle .| 10.71 
[Co.6NH3]SeOul....... cub., (NH4)sPtCle 10.79 
Or Oa Sone Sa Aae cub., NaCl OF 4.24 4 
(Ca(OH) sha. cmc c ct hex., CdIs Sd 3.19, ...., 4.66 1 
COP 2 ii52.. aac ciss rhombin, “BGP gilke...-.....96te 5.588, 5.066, 3.274 
COC mre Ae edhe). 3 hex., NiAs Gey or Deny 33% 2a bt4 2 
CoS03.6H20.......... hemi. trig. CG 8.822, ...., 9.040, a 
96° 22° 
CoSOixcri ac yooh nee: rhomb;4* 9) Menem ae eee 4.65, 6.66, 8.46 
CoSOs,7H20.......... monocl., FeSQs.7Hz0 | C3, 15.45, 25:08, 20.04, 8| 16 
L = 104° 40’ 

COS 13sseeeeeeneee cub., FeSz Th 5.64 4 
CoSbyie cayiea- eee hex., NiAs Co 3.866, ...., 5.188 2 
Coser Meas ce eee hex., NiAs Cj, or Dj, | 3.614, ...., 5.278 2 
CoS eet... See cub. Tt 4.438 
CoSiFs.6H20......... hex., NiSnCls.6H2O | Ci 6.26, a = 96° 1’ 1 
Colent agent cea hex., NiAs Ci, or Dé, | 3.886, . .. .,.5.360 2 
CosAlg ash pecs. a hex, Din 7.656, ...., 1-598 4 
Co203.2Fe203......... Coby. 1)! WOR P Solareeres ae 8.35 
CorSieee cnc seiccch thomb VE 7.095, 4.908, 3.730 4 
Cornea cac ewe ater cub., MgAl2Os Oj}, 8.60 8 
CosOe Frode. cunanicin eub., MgAl2O4 On 8.110 8 
\Coss4- 25. = Pe cub., Mg AlsO OL 9.36 8 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Substance 


(hil CO) ieasacnoonaerer 


CrCls:6HsOl.... 2... 
CrH(SiW1204o).24H20. 
CrH(SiW120s0).28H20. 


[Cr.5NH3.H20](ClOs)3. 
[Cr.5N H3.H2O]SO.Br. . 
{Cr.6NH3](ClO.)3..... 


GsBrak -.Aketanca a 


OsCd Brome. crcteesaits 
(010; (0) Reena ea 


CaHeBrar acces aneaen 
CaHiglayn teun en ao: 











Space 


Lattice constants 





System, struct. type eroup Mol, 
0s 1c, Ax ang. 

rhomb. Ce 11.72, 6.27, 10.89 4 
hex. (rhbdr.) IDS edd |G), ag ae 6 
hex. (rhbdr.) Diy 7.98 2 
oc Oe AA ba tS ees 15.98, a = 58° 32/ 

hex. (rhbdr.) Pal 16.47, « = 56° 14’ 2 
cub., NaCl OF 4.140 4 
cub., (NHa)sFeF's 11.47 

cub., (N H,4)2PtCls 10.535 

cub., (NH4)3FeF's 11.545 

hex., NiAs 3.44, ...., 5.67 2 
hex., NiAs Coy or Df, | 4-107, ...., 5.468 2 
hex., NiAs Coy or Dé, | 3:59, ... .,, 5:80 2 
cub. Ts 4.620 4 
hex. Di 4.429, ...., 6:351 3 
hex., NiAs Cy or Di, 13.981. ...., 6.211 2 
hex., Fe203 Diy 5.35, a = 54° 58! 2 
Thomb: a Gea. | latest ee 2.82, 5.52, 11.46 4 
CUbreos SU Mt it Wino cst se 4.555 2 
Gili Pa ek Mean emai 10.64 24 
rhbdr. (pseudo-cub.) |........... 7.7894, a = 109° 7.6/ 2 
ee Ae ine se 13.98 80 
cub. TR 12.31 4 
cub., CsCl OL 4.287 i 
rhomb. Vie | 6.57, 9.18, 10.66 4 
cub a6) Ca Tis hy ll ser cer icici 5.33: 

Gb. (2). CaliGs? “|Geen thea. 5.20 

cub. O} 4.110 1 
cub., NaCl ia 7.02 

thomb., BaSOx Vi 9.82, 6.00, 7.79 4 
cub.yKClOs aie feces cc. 7.96 1 
hex. Dog 5.46, « = 70° 42’ 1 
cub., NaCl OF 6.01 4 
cls OHNO, | ocbesosene 577 

GUDM(t)CaliOgh /eeeeneneeee 5.44 

cub., CsCl Ob 4.562 1 
thomb. vi 6.57, 9.18, 10.66 4 
rhbdr. eS aieh LE 95 eae ee 1 
GUD AG?) CaTiOg fe ilinkaseanee: 4.66 

rhomb. vie 6.82, 9.94, 11.01 4 























X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Lattice constants 











Substance System, struct. type Space 
group 
a, Bb, .¢; -Axsang: 

CsSH etnies acca cub., CsCl OL 4.29 
CsoAgAuCle.......... CUD: Mabe emer Bal Aaira neces 5.33 
CseAuAuCle.......... cubs, Oe ee a24cireries 5.33 
CaCrOiae ek rhomb. vie 6.226, 11.135, 8.363 
CseGel oii ee eee an: cub., (NHs)2PtCle OF, 8.99 
CsePbCle:.2222--..-.-|cub. i, 16.416 
(CesPtCletapemens cee: cub. Of, 10.192 
CarSOn aie. eee rhomb., K2SO vie 6.24, 10.92, 8.22 
CaSaOeeerra cae tone | hex Cf) La 6.326, ...., 11.535 
Ca8eOs..0 aioe es oes monocl, aK 8.13, 8.33, 6.46, B = 

3 95° 19 
CarSeCle.ih. ee iacane cub. OF 10.260 
CaoSnCles...8)-.a.eo cub. OF, 10.347 
CerTeOle-eseee sr: cub. O}, 10.445 
Car TiGleteee eee cub. O}, 10.219 
(OWA sooconootude cub. Of, 10.407 
CasAsiClo).....f5. 95-208 hex. Dj Deal can een 
CasCoCls..........-..] tetr. Din 9.18, ...., 14.47 
Cs3Co(NOe)6........- cub:te. . « -) Pipes cee 11.15 
CsaFe(CN)6.......... FhOMDe se) 2, ee meen oe. aces 11.8, 10.1, 7.0 
Cas TsClo.... 4... 2-2. Fbbdr. Diy 9.58, « = 88° 48’ 
CasW2Cle.............| hex. C&, 7.35, ...., 17.06 
GuAlst ..... feet. eaen|itetr. Dih 6.052, ...., 4.878 
CuAlOs..............| cub., MgAl2Os Of 8.070 
GuBednendeueecie cub., CsCl Oh 2.698 
CuBes- nica peer cub., CuMg Oj}, 5.940 
GaBr}......:.ea-eee cub., ZnS TA 5.681 
CuBr2.2Br(NH:).2H:0 | tetr. Di TEES econ eal 
(CuCl prosse sce entire cub., ZnS TA 5.407 
CuCl.2Cl(NH:).2H20. | tetr. Dih (OS coon 
CuCo:Oseeer reer eub., MgAloOs 0}, 8.039 
CuCos8e. sia cub., MgAl2O O}, 9.458 
Cue, Oscenmrer unter cub., MgAl2O4 Oj}, 8.445 
(GUIs & Pea oeceamonens: hex., ZnO Ce 2.893, ...., 4.614 
Cal ote cent dt Gee cub., ZnS TQ 6.047 











Mol, 


Ce ee 


Cn Ce Or er ed 


oO 


o oo o tw ~ rn ~ eo 


nw 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


























Lattice constants 
Substance System, struct. type Space 
group 
a, 6b, c, Ax.ang. 
CuMg tee rans sic hexyl Hew ee 5.281, ...., 18.29 
Cu0.. Sjmmonocl: gate jC ee 4.66, 3.40, 5.09, a = 
. 99° 30’ 
(OWURGE S Seret tae i hae cub., CsCl Of, 2.988 
CaPt te ER MS es exerts MeMeIEE ho Oe 3.779, a = 90° 54’ 
Grek. joncee er ane _| hex. Din 3.802, . .., 16.43 
USO secret: chee ack BHOMDS 7 Ae Wshoneereste 4.88, 6.66, 8.32 
GHSOASHLO. RES... cok), § C9) Vee. 6.07, 10.78, 5.89, 0 = 
82° 5’, B = 107° 8’. 
7 = 102° 41’ 
GuSn) s R880. Je cs. hex., NiAs Coy or Dé, | 4-190, ...., 5.086 
(IVAN Sau me Rea cub., CsCl O} 2.945 
Care8). . Se OR. cubs, oigy me pe) ehh ocd 5.564 
GusHigion. hone meee tetre@ee gol) eee 6.08, ...., 6.135 
SusHgls (<) (>70°C) | cub. T2 6.103 
CugHela (Byes cs ee al nore yeti a hee oes ine: 6.041)... 6.115 
CieMg.....---- || cub, O}, 7.029 
CueMnSn............ cabs AlCus Wh} isoc..... tee 6.167 
cub. Of 4.26 
cub., CaF2 Of, 5.59 
tetr. Osha. 
cub., f.c. 
cub. 
cub., AuCus 
cub., AuCus 
BASS lec, dehyde ict HONGO ccuae Ce AO ec ey eee 4.37 
hex. 4.32 
cub, 
cub. 
Caan (S) ere, cub. 
CusiSns.. ....P P48 Ph. cub. 
Dy203. . . _| cub., ThOs 
ErO3......-.277.. ..| cubs, Tl203 
Ew0s .| eub,, ThOs 
Fels... 48... ... cub., MgAlsOs On 8.12 
Fels... rhomb. Vie 47.43, 15.46, 8.08 
IRGAS (Gh Bia ste inase ws Ehombs. |) | gh Weekt anc 3.366, 6.016, 5.428 
Bed soe. de Ns Pa on rhomb. Vi; or Vi3_ | 6.35, 4.86, 5.80 
HeB yas SP CeO. xt rhomb. Vie 5.495, 4.053, 2.946 
FeBeo, ...| hex., MgZne Din 4.212, ...., 6.834 
FeBes. _| cub., Cu2Mg Of 5.878 
FeBra::.... 388-8 ..-..| hex. dls Dia 3.740, ..... 6.171 
EEe(ON)aleasereoteraliCubmee || Wulldeniodeccesie 15.9 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 














Substance System, struct. type 
HeCOst. oxen. eae aes hex., NaNO3 
Fe(CO)s..............|monoel. 
FeCloi:. ... cee Se-eeee | hex CdCls 
PeCla Bice teem cit hex. 

(Re; Co)S8...3..25-6.8e ae hex, 

ReRat es... cncn dao ces tet, nO: 
FeHSiW12040.20H20. .| tricl. 
FeHSiW1i2040.28H20. . .| rhbdr. 
FeHSiW12040.30H20. . .| cub. 
Releage. sie ctewnscrae hex., Cdle 
Ris 08. eee eee ae cub., NaCl 
ReOCIPe. ia. cence thomb. 
We(ORD ena a scpteener hex., Cdl2 
FeP,, sates nae oper rhomb. 
POS a oereeres hex. 
FeSO« seers | ona be 
FeS0..7H20.......... monocl. 
FeSOs.(NH4)2S0s.6H20| monocl. 
FeS + Sz......:......|-hex 
Fen(SiiSe) arcs cc hex. 

FeS: (marcasite)...... thomb., FeAs2 
FeS: (pyrite).......... cub. 
BeSbWe.nucccae ee eX NTAS 
HeshailG):neateereeeee rhomb. 
Pepente.f. tose eee hex., NiAs 
FeSe + Sez........... hex. 

FeSis Scenes Pee cub. 
FeSiFs.6H20..........} hex., NiSnCle.6H20 
FeSie:o.-0 caaae ees .| tetr. 
FeTa20¢ (tapiolite)....| tetr. 

ReT ew sca vsane hex., NiAs 
FeoAs (@)ea.cee ac case tetr. 

FeoB .| tetr. 
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Lattice constants 





Space 
SEeEP G0}, en AX. ang. Mol. 
Dy 5.82, a = 47° 45/ 2 
Cs, 13,00, 11.41, B = 85°| 
35/ 
Ds, 6.20, « = 33° 33’ 1 
Cc FPP. < on UROL 6 
Ce 3.36)... -y 5.29 2 
Din 4.670, ...., 3.297 2 
Ci 19.11, 22.50, 23.92,a| 8 
= 87° 55’, 6B = 105° 
57’, y = 92° 25' 
Dsy 16.46, « = 56° 30’ 2 
Oj} 23.10 8 
D3q 4.04, ...., 6.75 1 
OF 4.294 4 
VE 3.75, 7.95, 3.4 2 
Dig 3.24, ...., 4.47 1 
SSS ARE eee 5.782, 5.177, 3.089 
Cov 324808). 9 0-79 2 
Peete 4.82, 6.84, 8.67 
Con 15.34, 12.98, 20.02,| 16 
B = 104° 15’ 
Con 9.28, 12.58, 6.22, B = 
106° 50’ 
CL 3.43, ...., 5.68 2 
Cee 3:54, ...-, 5.91 2 
VE 3.35, 4.40, 5.35 2 
TE 5.404 4 
Ge or Da A0GNeene O13 2 
Vi; or Vy" | 3.189, 5.819, 6.520 
Oe CH aon Geel 2 
(CR. See 10:50 
T! 4.467 4 
Ch 6.42, « = 96° 59’ 1 
ececnenee 2.69, ...., 5.08 1 
Din ATA 5; 9.21 2 
Coy or Dé, | 3.800, ...., 5.651 2 
boa 3.627, ...., 5.973 2 
Va 5.078, ...., 4.238 4 

















X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





SS et agua ieaaal 
Lattice constants 
Substance System, struct. type pees ——__— | Mol. 

a, b, c, Ax. ang. 
Fex(CO)s.............] hex. Cf, or Dé, | 6.45, ... 915.8 2 
Fe2O3 (hematite)...... hex. Dsy 5.42, a = 55°17’ 2 
Fe203 (magnetic)... .... CIOS.) RE meee? 18. seme aes 8.30 
Fe03.H20............| rhomb., Al2O3.H20. Bric .| 4.55, 9.90, 3.01 2 
ResPo(G) ectstess.tiersiciesesern hex. Dj 5.852, ... , 3.453 3 
eo Wiki cy sterdecs Fe ee hex. be 4.727, .... , 7.704 4 
FesAleSisO12.......... cub., b.c. ie 11.497 8 
HesCneepers sees essen hombs b 4.518, 5.069, 6.736 4 
HegMoo!.......... 88 @-c5- hormesis 4.743, ...., 25.63 8 
BegN (el). sets sass _-| hex. DE 2.695, ..., 4.362 
Hes ateeie sens ee te, cub., MgAleO4 Of 8.37 8 
FesP.(€)):., 38% 08. tetr. S 9.09, ...., 4.446 8 
Wes Wa) Fe sie acc PRB icis hee bed we | fete cca 4.731, ...., 25.76 8 
Resdinzates. cer <2 «hte « cub. Of 8.93 52 
Rei Nineeye arcsec coe Cl. a ee) Adena 3.789 1 
GaNeWe yoda canis cub., ZnS T3 5.635 
(Garin)sO3, cs. 5 4c: cub. or 9.76 16 
GaP eee ssea tee: cub., ZnS TA 5.436 
GaSbiduc. spe s cub., ZnS ae 6.118 
GasOsenoscere test hex., Fe2Os Dia 5.281) ee ="55° 35! 2 
GdPMo12010.30H20.. .| cub. Oj}, 23.1 8 
GdeOH BH socinnesce nie cub., TOs suk 10.79 16 
Gelg Ee so ceases): cub., SnI4 Th 11.89 8 
GeQitt bn ils: hex., a SiOz D; 4.98. ..... 5.64 3 
Gert, «2 PPE ao: thomb. vis 4.29, 10.42, 3.64 4 
GeSe eRe cater soestee's thomb. (Oyen 11.66, 22.34, 6.86 24 
HCI ACSRCVS SARA CUM FORD) fe ler acane 5.50 4 
[0s hesGs eee cub., HCl B32 6.18 4 
HEROS ean, .| rhomb. Vi — V4 5.53, 5.92, 7.75 4 
HO (ice)*............| hex. ah 4.535. ...., 7.41 4 
EO) 4 aS y Bee eee tetr RA To Be oe ni wee 4.02. ... . 8.02 4 
HS (a, B & y)........ cub., f.c. Of Barta 4 
HsSe (—170°C)..:.:.. cub. of 6.020 4 
HEBOs!: 2...5: Feat th. trCUME WRIT 5 leririchcreraictsiers 7.04, 7.04, 6.56, a = 4 

92° 30’, 8 = 101° 10. 

ry = 120° 
H3PMo12040.30H20. ...| cub. O} 23.1 8 























* See also ice under minerals, 
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Lattice constants 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 








Substance System, struct. type Bp ces Mol. 
a, 6, c. Ax. ang. 
H3PW12040.5H20..... cub. OF 12.14 2 
HAsPW12040.29H20..... CuD.t | eon 23.28 8 
HsN4Sa...............] rhomb, Vi 12.08, 6.76, 7.86 4 
HEFy monocl. Ch 9.45, 9.84, 7.62, B = 
i 94° 29’ 12 

Si Ozeeee see cub., CaF2 h 5.115 4 
HfP20; cub. Th 8.18 4 
HgBrest overs ee: rhomb Ce 4.67, 6.85, 12.45 A. 
Hg(CN)2 tetr. Vi OME sos sey 8. 
HgCle rhomb. vi 5.963, 12.735, 4.325 4, 
Beles ae thomb, Ce 4.676, 7.32, 13.76 4: 
HzO... son Bete rhombi» gb lec wes: ee 3.296, 3.513, 5.504 4a 
HgS (cinnabar)....... hex. D} or Di | 404s... 9.49 3: 
HgS (metacinnabarite).| cub., ZnS TA 5.84 at 
Hysetiee oa escce cub., ZnS TA 6.07 
‘ghee ees cub., ZnS Te 6.36 
HgBrz | tetr., HgoCle th 465 yasho- 09 11.10 2 
Hg2Cl | tetr. Di 4.47,....., 10.89 2 
Hoslont@r ee sap sey: tetr., Hg»Cle a 4.92.,..., 11.61 2: 
HosOsee ees. kee cub., TO; net 10.58 16 
InSb. .| cub., ZnS Ta 6.45 
TnsOgt ein Se. Rasen ci cub., T1203 bus 10.12 16: 
SrOs. eee eee tetr., SnO2 Din 449, ...., 3.14 
KAI (SOu)2.-. 44 a: ces hex. D; 4.706, ...., 7.960 k 
KAI (SO)2.12H20..... cub. Th 12.11 & 
KAISi30s...........-.| monoel. Cr Sos 13.01, 7.23,8=| 4 

: 6°7 
Bris dees. Ree eub., NaCl O}, 6.578 £ 
KBrOstetsisscesate ce hex. Cs. 4.403, « = 86° 0’ t 
KON eon cee eeenis cub., NaCl Of, 6.55 4 
IKGNOM: ee es tetr., KNs ne 6.070, ...., 7.030. 4 
KENS}2. ene t ...| rhomb. Vi 6.67, 6.65, 7.54 . 4 
KCbOs; a 6ub; (@yacaliOs | WEE esa. . 4.01 
KCl tene conesamca: cub., NaCl Oj, 6.28 4 
KCl.MgCl:.6H20...... rhomb. Vi 9.53, 16.08, 22.25 

















X-RAY CRYSTALLOGRAPHIC DATA (Continued) 

















Lattice constants 
Substance System, struct. type each 
@, Onc) AXHang. 
ROCIO see cet retciccens esiceys monocl. ah 4.647, cep 7.085, B 
= 109° 38" 
IRClOM peer ces ate rhomb., BaSOx VC 8.834, 5.650, 7.240 
KCIOG(640°C) se. .2- cub. Tgor T2 7.47 
KCr(SO.)2............| hex., KAI(SOs«)2 D} 4.737, ...., 8.080 
KCr(SO4)2.12H20.... .| cub. T, 12.14 
iG 4 ce demos eee ne cub., NaCl O} 5.33 
KHC2 melieetes@ aCe Se RMR srce 4.28, ...., 8.42 
KHF: .| tetr., KNs Dit 5.67, ...., 6.81 
KH2POs _| tetr. VE He ON. LR | 
PSD a eptacereasresi crt cub., NaCl O}, 7.052 
KE OSeee  sessscrnencres ciba (ih), Ca LiOaste » U|iaeaceeeees 4.46 
PTO ak. eet tetr., CaWOx C4, Sida. 712.68 
HES ae Soo eat Monoclwes “here P Uiaeescenacne 9.36,b =c=a 
approx., 8 = 90° + 
KDISOM s .  SA Tet hex. Cs Sek Syestast9 (S00 
JON Spe tee ea en Sone CUpay)s Ce LiOse sneered 4.00 
TON Oa(@Y Lan oe eee thomb., BaSO« vir 9.10, 5.69, 7.40 
KNO, .| monocl., f.c. cs 4.45, 4.99, 7.31, B = 
114° 50’ 
KNOs; .| rhomb. vi 5.43, 9.17, 6.45 
ON saece wae rgeve nsre.s st tetr. Din 6.094, seewy 7.056 
FINNS Hea cee site cube ((f); CaliOas? | Yiceccc.. <2 4.008 
KOsNOs naakstat uistetsnaieh=\2 tetr. Cin CREE 1 DICE ORCEOO ERCRO OIRO 
(KPbCls)3.H20....... monocl. Cj ueb 9.05, 14.50, B= 
KPb:Brs...........5- tetr. Di. Cie. dad 
KRe0s .| tetr., CaWOs Ch, 5.615, ... ., 12.50 
JSChS hk 5. Seppo eee rhbdr. Dea 4.37, a = 68° 51’ 
NVAN Ye Soe Rone aero auibe (i) CaLiOgy ey Were atecisy.rs 4.050 
K>Bal[ Co(NOs)e] Sater CUDNEUD ND HeeMicsc.cror ) 10.45 
IBINGNODAL. WAG cub. Se ere 10.67 
KeCa[Co(NOs)e]....... GEDWE ED YL Wetec edca es 10.17 
K2Ca[Ni(NOz)c]......- CUD ee | flesseausanas 10.29 
Ke@d(ON)4.cc acces cub., MgAl2O. Oj}, 12.84 
Ka Cr OQiters.cnuic-raosi rhomb., K2SOx VE 5.92, 10.40, 7.61 
KeCreO; (a). ....-...- cricheume  hE | Glemiiecteraisisiere 7.50, 7.38, 13.40, a = 
Ce 088 = 96> 137 
= 90° 51” 
REOEOA MM igosaaous MONO gy | Mintel sielneleleais ute at ie 35, 12.97, 8 = 
K2CuCl.2H20........ Oth a , 7.88 


a 





tetr., (NH4)2CuCls. 
2H20 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Lattice constants 





Substance System, struct. type Space Mol, 
group 

a, }b, c, Ax. ang. 
KoHg(GN)i.cese- 22 cub., MgAl20s hig 12.76 
KsOsBré..: .antescisae Cubs sO eer maces 10.30 
Ki0sCle.. pet ese a) cube) = WE lo eee 9.729 
KeOsOeCh............| tetr., fic. Din 9.90, ...., 8.75 2 
KePbCo(NOs)e........ Voubsg © Pe cee 10.49 4 
KsPbCu(NOs)sra.....)cub-p7 "pe Wn. .naeeere 10.52 4 
IKSPbNi(NOs)e..-cea. 5] Cabs San ee eR See 10.55 4 
KePd Olicesoneeacsecce tetr., KePtCls Din 7.04, , 4.10 1 
KeoPtBre..............| cub., (NHs)2PtCle OF 10.35 4 
KePtCliv..s ss -pc2--- =) tebr. Din 6.99) po-< 4.13 1 
KoPtCle..............] eub., (NH4)2PtCls of 9.725 
KePt(SCN)s........-- hex. Dia 6.77, ..... 10.45 1 
KeReCls..............| cub., K2PtCle OF 9.861 
Ke... 5.0.0. e2 cee tee | CUbs-Cals OF 7.35 
KeSOn ts eee at | rhomb. vie 5.731, 10.008, 7.424 4 
KeSsOskecascsacee sees monocl. Con 6.95, 6.19, 7.55 
Kissed cc Whew D? 9.756, ...., 6.274 3 
KeSsOs8 .2 os eee eee | tric! C; 5.10, 6.83, 5.40, a = 

106° 54’, fs 90° 10’, 
yy = 102° 35 

K2S8s0e.........2...-.-| rhomb. Vir 9.77, 13.63, 5.76 4 
KaSeBra: -... detee.s:c AU CET12) 2 cA 0 | Mere 10.363 
KeSeOs...............| rhomb, Vir 6.02, 10.40, 7.60 4 
KeSnCle.... ...... ..| cub., (NHs)2PtOle is 9.983 4 
KeSn(OH)s........... hex. (rhbdr.) Dog 5.67, a = 70° 1’ 1 
Kesr{Co(NOs)s|Eaeo. icubjae SRPMS... 1-3... 10.23 4 
KoSr{Ni(NOz)s]....... cubs f © - KEM ane 10.49 4 
KeTeCle.........::.:| monoel. Ch 7.17, 7.17, 10.14, B = 

90° approx. 
KeZn(CN).s.. ..| cub., MgAleOs ! h 12.54 8 
K3Co( (NO:)s... Ras Tai yeess cub. 5 ae Ache i 10.44 4 
KsCo(NOs)e.1}H2O7--[foubsee 8 neces 10.32 
KsCr(CN)s...........] rhomb. vis 13.55, 10.60, 8.60 4 
KsFe(CN)s...........| monoel. Ch 13.42, 10.40, 8.38 4 
KsIr(CN)s.......2.--- rhomb. vi 13.70, 10.53, 8.34 4 
KsMn(CN)e...°.".....- rhomb. vi 13.56, 10.60, 8.50 4 
KzNa(SOi)2........... hex Diy Sis aca E) 1 
KsTlClc.2H20........ tetr. Din 158415 ae. 18.005 | 14 
KisWoClox. aac... hex. Con TAG otf 16.17) 2 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 
Lattice constants 
Substance System, struct. type Space Mol. 
group 
a, 6, c, Ax.ang. 
KaCo(NOz)6.......... CU ena E pl nS 10.32 
KiNi(NOo)6.......... cub. .| 10.49 
AO eee anol CUM (Ey OA EIOgMIE Pie oo ce, 3.78 
USO ie RL eB RENE 132i 2) pee 1012102) Nand 
WaCsiepcn.. :...-.<+| betres CaCe Di, 3iQ2 ties, 6.50 2 
LaFs.. .| bex., CeF's DS CGS ree cny 1-829 6 
LaGaOs cub. (?), CaTiOs 3.89 
TAINS if oieci ie iene one cub., f.c. 5.275 
Ae Co GeRE Eero bee cub., f.c. .| 6.013 
(03405%. Eee ee hex. 3.945, ...., 6.151 1 
DAA Reais ros fhca% cubeip.cyee bem © Lo Aee es ok .| 6.360 
LiAlsOs .| cub, Oj}, 7.903 
LiBr. .| cub., NaCl OF 5.49 4 
LiCbOs........ ......] hex., MgTiOe Cc. 5.47, a = 55° 43’ 2 
id eeeereere ee ey | cubs Eee O32 
Lids BO. 25! cubs toe . | 8:62 8 
LO) as diel CAS ane cub., NaCl Of 5.14 4 
TiGUH0,. a8. syeh| tees) ep lies eae. S81 gee, 8-88 1 
LiC104.3H:0....... ..| hex. Ce Tagless D:42 2 
Lilpeetee es reece -| CUDsINaCL h 4.01 4) 
Lif... .} cub., NaCl i 4.085 4 
LADD) CEA GRO SESE aunts PI 5 See fo ceric Oe ee See 4.065 
LiHgs ext 9 SGP ee. 6.240, . ... 4.794 2 
Lake i Pee. cub., NaCl Of 6.00 a 
Lil.3H20.... .| hex. Coy 7.45, ...., 5.45 2 
jr KO eRe .| hex. Dé 5.469. -.... 3.155 2 
UTS Os sceom eB GHC hex. CG 5.13. ...., 8.00 2 
LIN eee enh | hex ee gee Pe, S3165Shen. - 3.882 3 
aN Os Beer aehite sini hex., NaNOs $4 5.74, a = 48° 3! 2 
LiNaCOs.......:.....] hex. Dior Disp Sgnee.. 5.3.27 3 
LiOH Fess SE eT. tetr. Din 3.549, ..... 4334 
Li80.H20............ monocl. C; 5.43. 4.83, 8.14.8 =| 2 
107° 35’ 
LiZnN(8 9) ee eae | hexs i fgit D182; <. 24 885 
LiZn (7’)........... .| hex., pseudo heh aal 4.362, ...... 2-510 
Bela e ener a ..| hex. Le . | 8.15, ~ = 107° 40’ 
LisMoOs........ .--- hex., BexSiO« its, .| 8.77, a = 108° 10’ 
LEGr pcn.ce eats .| cub., CaF 2 O}, 4.61 4 
LOC e Ronne cao See cub., CaF» O}, 5.70 4 
LisSOuk een rcth ee ot monocl. Ch, 8.25, 4.95, 8.44.8 =| 4 
107° 54’ 
LiSe .| cub., CaF: 5.94 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Lattice constants 





Substance System, struct. type cree Mol. 
a, 6, c, Ax. ang. 
UH Ree Sete ences cub., CaF» Of 6.47 
LisWOaey Or... +544 hex., BesSiOs Ci, 8.77, a = 108° 10’ 
LisHg. a [CubatAl@ias, WYP) ) | ee. a. tee 6.584 
Dig gs veheie cts inverts Gul sem 0 een Esther Gertrcvort 5.50 
Lu20sdieancees fends cub., ThOs He 10.37 16 
MAIO cece cub. Of, 8.090 8 
MBA. Sacer ayers ceub.. CsCl OL 3.259 1 
IM ge Brad iceiecrracon exc hex., Cdl2 Diy 3.815, ...., 6.256 1 
MgBr2.6H20..... .| monocl. Sh Peart 6.30, B = 2 
MeGOM a cr eceuen hex., NaNOs Dia 5.61, a = 48° 12’ 2 
MeClotia canetonmeira hex., CdCle Dog 6.22, a = 33° 36’ 1 
MgCh.6H20..... .| monocl. bh vee 7.15, 6.10, B = 2 
94° 
IME LOBBON, a an Aonasaos cub., MgAloOu Oj}, 8.107 8 
MgCr0s.7H20........ rhomb., MgSOx.7H20 | V4 11.89, 12.01, 6.89 4 
MgCroOs...........-.| eub., MgAleOs Oj}, 8.290 8 
Mpi2iha eee ne .| tetr., SnO2 Din 4.66, ...., 3.08 2 
MegFe20s........... .| eub., MgAlsOx OF 8.342 8 
Mel gh 8AR do cenac cub., CsCl On 3.442 1 
INU plates: vera ceereterneranisat: 1, 4) | 0 Reems oes 5: 4.14, ...., 6.88 
MgO ib vane-tusep vacate cub., NaCl OF 4.203 4 
Mg0O.Fe203..........- Gil Se al YP. 8.36 8 
Me(OH)o. fe eeeee. hex., Cdl Dig Se) be 4004 1 
MgProe. ns. tte = cobye 0 SP Rec ckk: 3.88 1 
MgPt(CN)s.7H20 tetr. Dih 14.6, ...., 6.26 2 
MBSE. soa ttee ee cub., NaCl Of, 5.190 4 
MgS03.6H20......... hemi. trig. C3 8.820, ...., 9.052. 
= 96° 20’ 
MgSO... Memeeeiiece MOMs 9 MR ence eae 4.82, 6.72, 8.33 
MgsS0s.7H20......... rhomb. vi 11.91, 12.02. 6.87 4 
MgS0x.(NH)2801, monocl. i. 9,28, 12.57, 6.20,8=| 2 
2 107° 6 

Mg(SbOs)2.12H20 hex. Dia 16.079, ...., 9.84 2 
MeSe\n. ape Seneca cub., NaCl OF 5.451 4 
MegSiF's.6H20.........| hex., NiSnCls.6H20 | C3; 6.43, « = 96° 3’ 1 
MgSnFs.6H20 . ... .| hex., NiSnCls.6H2O | Cj; 6.56, a = 96° 20/ 1 
MeTes on. a. tae. nel bexe nO Cre 4.52, ... 7.33 2 
MgTi¥.6H20........ hex., NiSnCls.6H20 | Cj; 6.52. a = 96° 57’ 1 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Lattice constants 




















Substance System, struct. type popes 
Gy Oye CP AX ang. 
WEIN 4s conbacens | hex. (Cx 5.40, a = 55° 1’ 
MeWiOiweern emacs camomod. «MAL lah. Kote 4.67, 5.66, 4.92, B = 
89° 35’ 
Ler Va) Oe See eae hexane OB lescgerscer. IO665—..5 107-16 
IM emebe cccnyeisa- tie « hex. Din Delian 8-00 
MgZns. Kithexqee eee Bo Meese s 9.92, ...., 16.48 
MpsAOL Rec c can cub. Oj; 8.08 
iM (12h) Sob ow eee oes cub., CaF 2 A 6.75 
INEST, Zoe a a: ait cub., CaF 2 O}, 6.39 
Mg2SiMo12040.31H20. .| cub. tf 23.04 
MpoSits os. qecinn se cub., CaF2 OF 6.78 
MogeSnOayen ons cub., MgAleU4 Of 8.58 
MgeZinta 6 ascarres--.- | cub. On 8.53 
MgsAlsSisO1r......... cub., b.c. Oo? 11.510 
IMSASS os gavel agi cub., ZnsAs2 6.10 
MgsCurAlio.......... cub. 8.29 
MgsNoee. 2 eae. Cubs D.C. 9.93 
DL 50) Res eee cub., Zn3Ase 5.92 
MmAlsO4. . .... Bea sws cub., MgAlsO4 O; 8.263 
MAS on eee asc nen. | rhomb:F © = "Fh | eae. asd 6.38, 5.63, 3.62 
IMinB tate eat erty ccs hex., Cds Dig SIRO. 24 O19, 
Mn CO} ha eee ysisse ee hex., NaNOs Dia 5.84, a = 47° 45’ 
Min Glo calete ccna hex., CdCle ed 6.20, a = 34° 35° 
(Mn, Co)(Co, Mn)20s.) cub., MgAleOx Of, 8.268 
MaOr2Oi.ccc.0s%e ane cub., MgAlsOs Oj}, 8.487 
NURS petitive cee tetr., SnO2 Dit 4.865, ...., 3.284 
MnFe20s.............| cub., MgAl2Ox Of 8.572 
Mbit oo... :|iexe Cals Di, 4.16, ...., 6.82 
| 
MnMm0,............ | tetr., MnsOs Din 5.75, ...., 9.42 
MnO'4.... 0085 29.4 cub., NaCl Of 4,435 
MnO» ..| tetr., SnO2 Dih 4,44, ...., 2.89 
Mn (OH) seymersen ser se | hex., CdI2 Diy 3.34, ...., 4.68 
Maer tee ecde mene Thombs 0 Bp) olixauce ec 5.905, 5.249, 3.167 
IMTS eee, tecrers cub., NaCl OF, 5.21 
MDSOSepe emcee es FHomps WET eras ce nisree 4,86, 6.84, 8.58 
MinSa-fecechiaecvge.es | cub., FeSs ey 6.10 
} 
MaSbe... DIBR i..c. | hex., NiAs Da 4.120, ...., 5.784 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Lattice constants 





Substance System, struct. type Mol. 
b, c, -Ax. ‘ang: 
IMnS6 yi .e2 a ee eS cub., NaCl 5.448 4 
IMinSiy, 5 pk Sr POS CR cub., FeSi 4.548 
MnSiFs.6H20..... .-.}| hex., NiSnCl«.6H20 6.45, a = 96° 53’ 1 
IMSioese eat ee tetr. 0513, 5. 17422 16 
MnQe ssc. eects ce .| hex., NiAs 4.124, ...., 6.698 2 
MnTe2.............. | Cubs Fes: 6.943 4 
MmeO3.......... . ..] eub., ThOs 9.41 16 
Mn203.H20........ .| rhomb. 4.46, 5.28, 2.88 
MneSbi.ccca2cseace.| tetee 408-4 2.x 5.56 
MnsAleSisO12... 2.2... cub., b.c. 11.603 8 
IMS ESS sive Aas ceipees hex. 6.898, ...., 4.802 4 
MoiNe3 eae cub. 3.860 1 
Mo(CO)efs-ceanaee rhomb. 12.02, 6.48. 11.23 4 
MoQsee nee ceria: tetr., SnO2 4.86, ...., 2.79 2 
MOO8 A wach ert ncinnisse thomb 3.92, 18.94, 3.66 4 
MoSsaaes ace cee ac hex. Slows 12-30 2 
MOSistsacinotasonges tetr. S205 sa 588 7.86 2 
NH; (—80°C)........ cub. 5.15 4 
(NH,)sAlFe. 20.0... cub., (NH4)3FeFs 8.40 4 
NHsAl(SOs)o......... hex., KAl(SOx)2 4.724, ...., 8.225 1 
NH:Al(SOs)2.12H20...| cub. 12.18 4 
INEUB Rates oacetinscicn rhomb. 9.06, 5.64, 7.23 4 
(NH4)2BeFs.......... rhomb., K»SO4 5.8, 10.2, 7.5 
NHGBrt sooo esa. cub., CsCl 4.047 J 
NH:Br(250°C) ..... -| cub., NaCl 6.90 4 
NHiGh Au Ae cub., CsCl 3.866 1 
NHjCl(250°C)...:.... .| cub., NaCl 6.53 4 
NHsClOs.............] rhomb. 9.202. 5.816. 7.449 4 
NH:C104(270°C)...... cub., KC1O4 .| 7.63 1 
(NHa)3Co(NOz)6...... cub. 10.81 4 
(NH4)2Cr207..........} monoel. A EASE RGSS ROY Bye 4 
93° 42’ 
(NHa)2CuChs.2H20 . tetr. 0) a age 7.95 2 
NEUE ae, ease -c sae hex ZnO 4.39... 7.02 2 
(NHa)sFeFs.......... cub. 9.10 4 
NHiFe(SO,)2.........| hex., KAI(SOx)2 A825 Tce 4 See i 





X-RAY CRYSTALLOGRAPHIC DATA (Continued) 














Substance System, struct. type 
NHuFe(SOs)2.12H20.. .| cub. 
INEELB 9 taerae chee ot thomb. 
ING AGHeP Os) maya. ce ce thomb. 
(NHs)H2POs......... tetr., KH2PO4 
(NH4)sHEFy.......... cub. 
NTN teres ess ees cub., NaCl 
INR 17°C) aac asa cub., CsCl 
INT Os) ope ccc cisvease tetr., CaWO« 
SNS 01 eres acer ase thomb. 
(NH4)sMoOsF3....... cub., (NHa)sFeFs 
NEN On cies rae 3 thomb. 
NEEIN striae ascii thomb. 
(NH4)oPbCle......... cub., (NH4)2PtCle 
NHuPbeBrs........... tetr. 
G@NHa)sPdClaag 78... tetr., KePtCls 
(NH4)2PtCle.......... cub. 
(NHs)2Pt(SCN)o...... hex., K2Pt(SCN)s 
NEUSH aries: toch i. tetr. 
(NH2) sSOre5 02 eee rhomb., K2SO. 
(NH1)2800s. 2.02.0... monocl, 
(NH,)2SeCls..........| cub. 
(NH4):SiFs........... cub., (NHs)2PtCle 
(NHa)SiFs...........] hex. 
(NH4)eSnCle.......... cub., (NH4)2PtCls 
(NHa)eTeCle......... cub. 
(NHy)sW2Clo......... hex. 
(NHO)3ZrB 77-0 wae cub. 
IN Oo Wier. io aio tetaieisis cub. 
INsHeGlatemcre aac teres cub., FeS2 
NgO! Fascias cethe ap one's cub., COz 
IN PSY Sebo So cepUanOADe rhomb. 
NaBritrittacsig agente cub., NaCl 
NaBrO3ii a sissies ssc cub., NaClOs 
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Lattice constants 











brags Mol. 
a, 6, c, Ax. ang. 

Th 12.14 4 
Vi, 8.33, 8.14, 3.68 4 
vit 3.98, 7.57, 11.47 4 
Vir 7.530, ...., 7.542 4 
O} 9.400 4 

°, 7.244 4 
(Oya 4.37 1 

- 5.94, ...., 12.80 4 
vis 6.64, 9.66, 10.82 4 
O}, 9.10 4 
vi 4.928, 5.434, 5.732 2 
Di, 8.930, 8.642, 3.800 4 
O}, 10.135 4 
Di. 8.39, ...., 14.34 4 
Di, 7.21, ...., 4.26 1 
O}, 9.834 4 
Dig or D3; | 6.77, ...., 10.45 1 
a G01 aa es, 4.01 
vie 5.951, 10.560, 7.729 4 
Ch, 7.83, 8.04, 6.183, 8=| 2 

95° 9/ 

Oj}, 9.935 
Oj, 8.38 4 
Diy 5.76, ...., 4.77 
OF 10.038 4 
OF, 10.178 
Ce (BKB Sone , 16.17 2 
Oh 9.353 4 
TS 7.77 6 
Ti 7.89 4 
Ts 5.77 4 
vi 8.87. 8.47, 7.20 4 
Of, 5.94 4 
Ts 6.71 - 4 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 











Lattice constants 
Substance System, struct. type poe —_—____—_—_——| Mol. 
a, (0, ¢ Ax. ang. 
NECbOs apnea eke cub., CaTiO; O} 3.89 1 
NaCli(1s2C) see aeeee cub. Op 5.62737 4 
Rock salt ving sane soacetees ces eepee crollie see rcs ova 5.62768 
NaClOs tac cere nee cub. T4 6.570 4 
NaClOs (380°C). ..... Cub iets a MME ys. ceca 7.25 
NaClOgenmcneeeeee rhomb., CaSO. vi 6.48, 7.06, 7.08 4 
Nahe caster cub., NaCl 0 4.62 4 
NaELC Oseeeiesia see monocl SR 130 py 3.53, 8 = 4 
3° 19/ 
NaH Or aeeweree acere tetr., CaCe Dit 3.82) tema Silt 2 
Na HPiie tpn cues hex. (rhbdr.), CsClI.| D§4 5.17, a = 39° 44’ 1 
Nalecasnsecehete sks cub., NaCl O}, 6.46 4 
INaLOs Meta enor thomb. Vi 5.75, 6.37, 4.05 2 
NalO Ware stasy erg aus tetr., CaW9: a 5.32) 4...» 11093 4 
Nal0s.3H20......... hex. CG 5.58, a = 65° 1 1 
NGIN Onsen peer Thomb; > 5 |.aaye aeaaaes 3.55, 5.56, 5.37 2 
Na NOs: 000 S80 oa thbdr. Oa 6.3108, a = 47° 15’| 
59/” 
NaNG 4 sale ise hex. (rhbdr.), CsCloT | D8y 5.48, a = 38° 43/ 1 
WEISEL an obpanGneee rhdbr. Dea 3.99, a = 68° 5’ 
NaSb(AlOs)o........ hex. Din SAOSD 50, Sst 
Na2B107.10H20....... monoel. iB 11.82, 10.61, 12.30,| 4 
a = 106° 35/ 
Na2CO3.H20 (73°C)...|rhomb. ~—s_.......... 10.721. 6.440, 5.243 4 
NasCa(COs)2......... RexS eye el a ey 20.3; ...., 12.02 32 
NasCaSiOu.......:.. cubte, Gee Pee ee 7.497 4 
Nas OrOgnceneee ee rhomb. h 5.91, 9.23, 7.20 4 
NazMg(COs)2........ hex. C} 4.95, ...., 16.50 6 
NasSia. te... nee cub., CaF2 Of, 6.53, 4 
INETCO) Honmeabunenac Hess)  §§ WW} |stertuiyex 5.441, ...., 6.133 2 
INB2S Olan sae tee rhomb. Vi 5.85, 12.29, 9.75 8 
INPOINDTS crs cu came monocl. Coy or C3, | 5.39, 5.59, 7.76, B=| 2 
90° 11 
NasCa(SiOs)s Be actspocd 3 Cabs?) a FW cess 7.547 
INP WARMERS ea eo cose cub. a 13.29 
NauSiis.o eee ee rhomps ges PGs cree 9.79, 22.78. 5.56 © 
NGAI eet cube a ee ee 3.73 1 
ING (0.4 Cactcuet ateeer | tetr., CaCe Din, 8182) 1 7., 6.28 2 
NdWa.plets..csers...| hers CoPs Dé TOD ng 1108 6 
NdPMow20..30H20. . .| cub. OF, 23.1 8 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Space 


Lattice constants 




















Substance System, struct. type oes Mol. 
a, 6, c, Ax. ang. 
NdsO3................| hex., LasOs Diy 3.841, ...., 6.009 1 
INTAIE Soe. dated a. «ealkoubi| OsCl OL 2.82 1 
NiAleOg..............] cub, MgAloOu Of, 8.045 8 
NiAls(e)..............| rhomb. Ce 6.5982, 7.3515, 4.8021] 4 
INGA Rey remem tions a. hex. Din 3.61, ...., 5.03 2 
INGA SE ere: See tte cub., CoAsS T4 5.68 4 
INGB Gee oc aD yaa: cub., CsCl Oh 2.603 
NiBro.... thexsyom oct | GMP A Balen 18:30 
NiBro.... Rirhbdr, oo eh Bic eee 6.46, a = 16° 40’ 
NiBr2.6NH3.......... cub., (NH)2PtCls | Of 10.48 4 
NIC Tee Set saeack hex., CdClz Dea 6.13, a = 33° 36’ 1 
NiCl.6NHs.......... eub., (NH4)2PtCls O07, 10.09 4 
(Ni, Co) (Co, Ni)20s. .| eub,, MgAloOx Oj, 8.112 8 
INTE MR oer ent. tetr., SnO2 Din 4.710, ...., 3.118 2 
(Ni, Fe)S (synthetic). .| hex. Oe 3.408, ...., 5.434 2 
Ni es Olesen ae oe cub., MgAloOx Oj}, 8.340 8 
INGLotee coe eee eee Hex Mee ee Pp lecr «2s 3.89, ...., 19.63 
ING Seen yt ee gcse ehbdre eft | csc ok 6.92, a = 16° 20’ 
Nile.6NH3........... cub., (NH3)2PtCls Of, 11.01 4 
Ni(NHs3)6(NOsz)2...... cub., (NH4)2PtCle Th 10.96 4 
INIOM Bes erence ee cub., NaCl OF 4.172 4 
NOM) aeeeecsasea hex., CdI2 Diy 3.07, ...., 4.605 ort 
INISi(B) sae ete hex, PO a 3.42, ...., 5.30 
INIS (Hse MRA ao phibdr gD) thn. eka 9.61, ...., 3.15 
NiS (synthetic)....... hex., NiAs Di, 3.42, ...., 5.30 2 
NiSO3.6H20.......... hemi. trig. CG 8.773, ...., 9.013, a 
= 96° 18 
INISLOY A eee Bhomorge. Wage ies ence cen 4.62, 6.51, 8.49 
NiSOs.7H20.......... thomb., MgSO:.7H20 |V4 11.86, 12.08, 6.81 4 
INSSo. chron. <i PR ES cub., FeSe Te 5.74 4 
NiSb. .| hex., NiAs Din 3.94, ....,5.14 2 
Ni(SbOs)2.12H20...... hex. Dig 16.019, ...., 9.768 2 
NiSbS ...............| cub., CoAsS 74 5.91 4 
INISE(B) eps he kt hex., NiAs Din 3.66, ...., 5.33 2 
INISGG))ceeatya co eieee rubor: emer eee oe 9:84, 0 ioe S 
INIDILME eee et” cub., FeSi Ts 4.437 
NiSiFs.6H20..........| hex., NiSnCls.6H20 | C3: 6.21, a = 96° 20 1 
NGSn eee Sree ciccise-hexes INIAS Din | 4.081, ...., 5.174 zi 
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X-RAY CRYSTALLOGRAPHIC DATa (Continued) 





Space 


Lattice constants 





Substance System, struct. type one Mol. 
GDh Cy ee AXS ADRs 
NiSnCls.6H20......... hex. (rhbdr.) Ci 7.09, a = 96° 45’ 1 
IP REA Sc ces amieeerasrartec hex., NiAs Bh 3.957, ...., 5.354 2 
NiTiOgten semeencere hex., MgTiOs OF 5.448, a = 55° 0’ 2 
Ni2SiMo12040.31H20.. | cub. Oj, 23.0 8 
NiDSiOsenageeee soe AIR ceee acme 4,705, 10.11, 5.914 
INE OF A Bee apie: accel are: Herth a Pine ceauct 2.646, ...., 4.329 
NisGs tees ageneasete cut © Ep lie. eee 4.08 1 
OsOr¥ Boe cen ae teret tetr., SnO2 i AL aes Old 2 
OgSaietecseche gactce cub., FeS2 h 5.64 4 
OsSénporcwscecaw ess cub., FeS2 TE 5.933 4 
OsTes. .| cub., FeSe Th 6.369 4 
PHAN Rio ccn Bock tetr., PbO ae 6.34, ...., 4.62 20 
PS Brawscyq eran +| cub. Th, 11.03 8 
PSO Sac ee oe hema  <tue) Woasessccaiek 1G Ss Seem WP 4 12 
PaNaChocn..peeriitacts rhomb. Vin Wmuilstamabcataancsaeeee 4 
LINV Ok aagdeussoubacs tetr. Ci 10.79, ...., 5.93 2 
PbBret 5 ct mecharen & rhomb. Win 4.71, 8.02, 9.48 4 
BUC Ossecmmenereace rhomb., KNOs Var 5.14, 8.45, 6.10 4 
ECAR eens rhomb., HgCl» vie 4.496, 7.667, 9.153 4 
Pb CEOD Peter tinenrcs monocl. ne 6.82, 7.48, 7.16, B = 4 
102° 33 

LEW Bagman SOMO oe os se eceE eae S Helin ee 3.80, 6.41, 7.61 4 
PHF (SB) eee ieee cub., CaF2 O}, 5.93 4 
Phlaw tcc. MES cc act: hex., CdI2 Diy 4.54, 2... 6.86 1 
PEMoOime ere eee tetr., CaWOs Ch Stipe 12.08 4 
Pb(NOs)2...-..... ...| eub., Ba(NOs)2 i 7.84 4 
PbO Ged) yep eee tetr., PbO Din 3.98; bape BOL 2 
PbO (yellow)......... rhomb. Vi 5.50, 4.72, 5.88 4 
PhO?:fenc en eacarck tetr., SnO2 Din 4.97, ...., 3.40 2 
1 oC APNG « So Beier > cub., NaCl O}, 5.97 4 
PESO se eee eee rhomb., BaSOs Vie 8.45, 5.38, 6.93 4 
PbSether cee cee cub., NaCl Of 6.14 4 
PT esis. eee ee cub., NaCl Of 6.34 ‘ 4 
PbTiOs (375°C).......] rhomb. Di, 4.000, 4.211, 3.875 
PoWOrgener acess tersicawiOa Ci, 5.44, ...., 12.01 4 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


i 











Lattice constants 
Substance System, struct. type ae —_—_—____—_———| Mol. 
a;) (by c,  Axsang: 
TAL)... gap apo Neeser cub., Cuz0 Of} 5.38 2 
Pbs(POs)ase-cam-<. a 0g eleaeee cena 9.66, ...., 7-11 3 
PaAssie. aoc. .-.. |) Cub, Fess Ti 5.970 i 4 
Pd(NH;)sCle.H20. ... .| tetr. Di, (2) 10.302, ...., 4.34 2 
dO Meek is erin tetr., PbO Bes 3.209, ...., 5.314 % 
PES Drea ote ora fescichs sete hex., NiAs Din 4.070, ...., 5.582 2 
RES bomeneiereinsicntieoretae cub., FeSe Th 6.439 4 
JULES 2 eee eee hex., NiAs an 4.127, . .., 5.663 oe 
Pd Reve si-c-reisayo 24 HEX Ode Dia 4.028, ...., 5.118 1 
TCH capnomnoposan «| (ity CRGn Din 3.85, ...., 6.38 2 
BUR eae erie: aoe ts hex., CeFs DE 7.061, ..-., 7.218 6 
IPDNeh asic ce cece ios CUDGhOh mE llackemearancs 5.155 
PROSE es Ssiscad cub., CaF» O}, 5.36 4 
Tea e Seede oC Cee Gupstcs)  apeh itcomeea.ss 5.86 
PriOppetrss ssascles hex., LazOs Dia 3.851, ...., 5.996 1 
CUDsE | MOR. Hikaeeeeice: 10.98 
cub., FeS2 is 5.957 & 
Cibst:C. sme Ph Homeosn al: .| 10.35 4 
cub., FeSz h 5.683 4 
hex., Cds D}, HB so. oO 1 
.| hex., NiAs DF, 4.130, ...., 5.472 2 
cub., FeS: i 6.423 4 
hex., Cdl2 Diy 3.724, ...., 5.062 it 
.| hex., NiAs Din 4.103, ...., 5.428 2 
hex., Cdl2 Dia 4.010, ...., 5.201 1 
exh J) pepe), || Betshosice 5.605, ...., 4.639 3 
COD mm OM Pang coe net 6.368 4 
RbAI(SOs)2.12H20.. . .| cub. Th 12.20 4 
RDB Waeeeeere a... |ethomby vi 9.07, 5.60, 7.23 4 
IRDBR emcee emanciocat cub., NaCl Of, 6.868 4 
IO Sanunet caeaeer cub., NaCl O} 6.571 4 
RbCl(a) (temp. liq. air)} cub., CsCl OL 3.742 
RbClOs ee FAI 2.0.1, thomb., BaSOs vie 9.27, 5.81, 7.53 4 
RbC1Os(320°C)....... cub. T4 7.65 
RTO sree raisers seve cub., NaCl Of, 5.63 4 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Space 


Lattice constants 























Substance System, struct. type group Mol 
a, 6, c, Ax. ang. 

RD costes aan eee: cub., NaCl OF, 7.325 4 
RbLOs Sener eee cub., CaTiOs On 4.52 1 
Rb(NOs) _| rhomb. Gr 18.08, 10.45, 7.38 18 
RDN S Ba eee tetr., KN; a OBER sos an ein 4 
RbPb:Brs..... _..| tetr. ye 8:41) oy, 14cb 4 
DS Ee eee tee ich bdr De 4.53, a = 69° 20/ 
RbsCuCls.2H20,......| tetr., (NHu)2CuCl. | Dif FB teeee S200) 2 
RbPbCs.............| cub. of 10.195 
RbePtCle.............} eub. OF, 9.884 4 
RbePt(SCN)>... hex., KsPt(SCN)s Dig or D3, | 6.75, ...., 10.47 1 
Ribs Ouse eee rhomb., SOx Vir 5.949, 10.391, 7.780 4 
Rb28205 _| hex. D; 10.144, ...., 6.409 3 
RbeSeCls.............| cub. Of 9.978 
RbeSnCle.............] cub. Of 10,099 
RbeTeCls.............] eub. O}, 10.233 
RbsTi€ls......... ..| cub. OF 9.922 
Rbit@ie eee cub. OF 10.178 
RbsCo(NO»)s......... cube, Oe eee Mee 10.73 4 
RbgN ese ere sa. tetr. Di, 4.497, ...., 3.707 1 
RbsWeCls............ hex. ah 7.24, .... 16.95 2 
Rh(NHs)sCl)Cle..... rhomb. vie 13.32, 6.71, 10.42 4 
RbS2.y 222. eee oub.;) Bese Ty 5.574 4 
RhoO3....... ........| hex., Fe2O3 Diy 5.47, « = 55° 40/ 2 
Rune anes eee tetr., SnOz Dik LES CBR oR 2 
Rus». .| cub., FeSe Ty 5.57 4 
RuBes! «.....;.... oa me ee cub., FeSz Th 5.921 4 
RuTemascas cette cub., FeS2 Tj, 6.360 4 
SaFs. _| hex., CeFs Ds 6.98, ...., 7.15 6 
BasOs eva ce ceLee cub., Tl2Os site 10.85 16 
SbIg.d...0.0eee ae hex., AsI3 C} 7.466, ...., 20.89 6 
SbSn(43-55 % Sb)..... cub., NaCl Of, 6.130 4 
BhOstesennccnne. sche cub., AsoOs Of, 11.06 16 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Substance 


BICM(Decee cea acces 
TStON(G) DS Bsogeeeneone 
DiC (TE) Sage ase 


PRICED) iste cresciei-sieisie 
SOV ence. eee 


‘S102 (8 cristobalite) 
(290°C) 


S102 (@ quartz)...... 


‘SiOz (8 quartz) 
(600°C 


) 
Si02 (a tridymite).... 
‘SiOz (8 tridymite).... 
Si0sZnOcHe......... 


RAB okies $0.8 «leh 


SrCz . 





Svace 


Lattice constants 

















System, struct. type. pee: Mol. 
Ga, ON cn Axnang: 
thomb, vit 11.39, 11.48, 3.89 4 
(0105) ee 8 Un eters eet 11.59 6 
cub. OP 9.90 16 
cub., NaCl OF, 4.44 4 
cub., Tl2Oz Th 9.79 16 
hex. Ce 12.78, a = 13° 55’ 15 
hex. Cy B00D eer LOLs 6 
hex. Ce 3.095, ...., 10.10 4 
cub., ZnS T 4.348 
ey RO ah) Ore 43.15, co = 4° 6 51 
cub. h 11.99 8 
cub. Of 7.12 8 
bex. Djor DS | 4.903, ...., 5.393 3 
hex. Dior D& | 5.01, ..... 5.47 
rbomb. Di, 9.88, 17.1, 16.3 64 
hex. Di, 5.03, ...., 8.22 64 
rhomb, ce 8.41, 5.14, 10.73,8 =| 4 
90° 
cub. Te 7.46 4 
.| cub. Of, 23.1 8 
cub., NaCl he 5.716 4 
cub. Ts 12.23 8 
tetr., PbO Din Seldgeisiey 48d 2 
tetr, Di ADD ory 8.16 2 
cub. Te 7.89 4 
hex., Cdlz D3 3.639, ...., 5.868 1 
Ageia ee (ees ee ete 6.117, a = 89.70° 
cub., NaCl Of, 6.285 4 
rhbdr. Dog 12.23, a = 19.22° 7 at, 
cua, - SWE lee ree, 17.91 
thomb., KNOs ve 5.13, 8.42, 6.10 4 
tetr., CaCz Din 5.81, ...., 6.68 2 
GetrM Pet ecclirmscnen 12.795, ...., 7.509 8 
cub., CaF2 O}, 7.00 4 
hex. Ci 7.906, ...., 4.07 1 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 











Lattice constants 
Substance System, struct. type Mol. 
a, 6, c, Ax.ang. 
Bale. 2 30) Ma atte cub., CaF» 0} 5.86 4 
SrMoOs acces sy aes tetr., CaWOx Ch Dee BBaee , 11.94 4 
Sc(NOp)ocecreccceenns cub., Ba(NOs)2 Th 7.81 4 
BrO ee ioe eo eae cub., NaCl 10) 5.10 4 
Sr(OH)2.SH20........ tetr. Dy 6.41, ...., 5.807 1 
BrOsee coe eee tetr., CaC2 oY 5.02, ...., 6.55 
BrOoSHeO sian teste eles Aan een BE Lee 6:32580.0 on oDO 1 
BEPbs ee eee eee 2 ae.) 0 eee 4.955, ...., 5.025 
BES tt tiiccaceeenca st cub., NaCl 5.87 4 
SeSO ges 50 shee ek ek thomb., BaSOx vie 8.36, 5.36, 6.84 4 
SrSeseOcscsecn cub., NaCl O 6.23 4 
SURERe hace eae cub., NaCl 0} 6.48 4 
BELiOg:..... Stee-mccen cub., CaTiOs O 3.92 1 
ScPr Oe | oon cohen cub., CaTiOs 0, 4.09 1 
He TONS parm eee! cubs NaCl ag) lesen 4.53 4 
GUS SERS Aree hex., ZnO cs 3.05, ...., 4.94 2 
eDbsOge sera ect cub., Tl203 Ti 10.70 16 
ThiOg eee see Cli) Tk) * 5 See 10.55 
LEON: ees See 8 tetr., SnOz D OF sora Salil 2 
LeOghisce rien ee cub. 7.83 4 
TeQubiceee Wen evened monocl. Cc 5.54, 9.30, 9.74,8 =| 4 
104° 30’ 
TRB seeraas cent 28 cubhg MN eek 4.32 1 
ThC ee ae oe tere” ae) ae 5.85, Peg os 4 
PROS a Pee eee cub., CaF2 10} 5.59 4 
TiBrashio-4st AEE cube) (BOB. 11.25 
TIC eee ee cub., NaCl OF 4.311 4 
PRIUS Ss Bats eoise ce eee Cub, eee -. 2 Pe ieee. 12.00 
SEIN We ciceea see cub., NaCl O}, 4.40 4 
[NOS aeemmborere ous cub., NaCl O} 4.235 4 
TiQz (anatase)........ tetr. Din S73 y ees 93, 4 
TiOe (brookite)....... rhomb. vi 9.166, 5.436, 5.135 8 
Ti02 (rutile).......... tetr., SnO2 Dit 4°58, 62-2) 2.95 2 
ALIPsO7: Po ete eee cub, 48 7.80 4 
1 BTS ee ne eee hex., CdI2 D 5.691, ...., 3.397 1 
Tikes. $5.2 Ra. 0 oo hex., CdI2 Dig 5.995, ..... 3.533 1 

















X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Lattice constants 

















Substance System, struct. type Space Mol. 
group 
a, “b,c, “Axsang: 
SE Repee feletehs eee ciescns hex., CdI2 Diy 6.539, ...., 3.774 1 
Ostet sei a. 2ie:aie: conse hex., Fe203 Dea 5.37, a = 56° 48’ 2 
TIAL(SOs)2.12H20.... .| eub. Th 12.21 4 
PRI Bien ces sereeislse cub., CsCl OL 3.98 1 
DIB Reesor tdi ages cub., CsCl Oh 3.97 1 
EULONS es eras rhomb. Vin 6.80, 6.78, 7.52 4 
DLO is eel arciaa. 4. cub., CsCl] h 3.84 1 
TU CHOR se ope si, -0 .| thomb., BaSOx vie 9.42, 5.88, 7.50 4 
TICIOs(280°C)........ ceub., KC1Os TQ 7.61 
TIF... .| rhomb., f.c. Viz, 5.180, 5.495, 6.080 4 
SPU Mat resem eeccionen Hy | Oe eer es 8.58 8 
PIE hich seh araie te thomb. Di, 5.24, 4.57, 12.92 4 
BRIN Geocities cteie so c-,| tetrs, Ng Dih OPA Sa oan CeCKe 
TISb (TI in excess)... .| cub., CsCl OL 3.84 1 
LUO, seer teen cub. wun 10.57 16 
mPa BiClece oan oe ce si cub. O} 9.755 
NUS Ce pececooeesee cub. Of, 9.970 
le Te@le. a. censtie th <i cub. Of 10.107 
TlsCo(NQe)6.......... CUDs BIE || eae 5 Pole 10.72 4 
ThWello.c. - Win ele hex Ch TMB, 2.4 16:38 2 
Dime Os: PRPEI. . ccsc.c lt cub., T1203 ae 10.52 16 
NOS Ts toca oo cub., CaF2 Of, 5.47 4 
U02(NO3)2.6H20...... rhomb VE 11.42, 18.15, 8.02 4 
NATO) sande onopeeneee cub., NaCl OF, 4.30 4 
WiN Geet rasrscne tas orn. cub., NaCl Of, 4.28 4 
VOi 2 oA OB ht: tetr., SnO2 Dih 4.54, ...., 2.88 2 
VaOx chee sn seo x: hex., Fe2O3 Dig 5.43, a = 53° 53/ 2 
11.48, 4.36, 3.55 2 
2.901, ...., 2.830 1 
11.90, 6.42, 11.27 4 
WO set caliaorr tetr., SnO2 Dit Le Bi cag Pa 2 
Wier ee ee. hex., MoSe Din BEES gan bes 2 
WSiz | tetr. Di, 3.212, ...., 7.880 2 


—So—_——r—rrr rr 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


a 


Lattice constants 





Substance System, struct. type Space Mol. 
group 
lian Oy ¢f Axvangs 
WoC (6) (2600°C)..... .| hex. en )'2.99,).. 2.» 4.72 1 
AI Qsthe onciitina penpals cub , CaTiOs O}, 3.67 1 
(Y Bi)205 Seo aau ohh cub. 1" 10.72 16 
VCbOi eaneeecrae Metre  Weseweic eae UIDs coe sree 8 
Was Beet cy een oe Cuba RMN dal | |i oeee-aaaue 5.49 4 
YPO: _| tetr., ZrSiO« Dih 6:88, |...» 6:08 4 
DGC) ee ee.ce fetremee WO Ainentemrenccee URS, esc bites: bi 8 
CK T2032 7). BE Bie cub. OP 10.53 16 
MGV Os) seecetesee cok tetr. Di. 71265 24) 0197, 4 
Y2Ooe8." 20.08 Be cub., TlOs Ta 10.60 16 
VhoOst.5... sep aalicubestO3 Tye 10.39 16 
ZnAhOs...... .......| eub., MgAleOs i 8.099 8 
Zn(BrOs)» 6HoO,......| cub., (NHs)2PtCls as 10.31 4 
TiC Ome eee eer: hex., NaNOs BA 5.704, a = 48° 6’ 2 
LIC WG Ett aes hex., CdCle Dig 6.31, a = 34° 48’ 1 
VR Olas Oe Nee sesers sm oe cub., MgAloOx Oj; 8.108 8 
ZInCroOy..............| cub., MgAloOs Oj, 8.323 8 
ZnFs :...............| tetr., Sn02 Din AR, ocx CHES! 2 
ZoFe.0s..............| cub. MgAbOu O}, 8.403 8 
Zn(NH3)oBre..... 2... rhomb. Dir 8.12, 8.81, 8.41 4 
Jn(NH3)2Cl2. 2... rhomb. Be 7.78, 8.50, 8.08 4 
LAO PNP PR A a ORNS clon hex Ge 3.24265, ...., 5.1948 2 
AKON SOR Voc ose nen Cube. . Mab, hess. eae 8.41 8 
PEAOL ete nen kanes thomb. vi 5.16, 8.53, 4.92 4 
ZnS (a) (wurzite)....| bex., ZnO Ce 3.84)... ., 6.28 2 
ZnS (8) (blende)...... cub. ie 5.43 4 
VENOM PS sree 20 Thomb:, 2 WA ollese oat 4.71, 6.73, 8.51 4 
%7nSO3.7H.O..........| rhomb., MgSOs.7H2O | V4 11.85, 12.09, 6.83 4 
ZnSOs.(NHs)2S04. monocl. Bh 9.20, 12.47, 6.23,8 =| 2 
6H20, ; 106° 52’ 

DuSe hasta ee RO cub., ZnS Ty 5.65 4 
7nSiFy.6H20......... hex., NiSnCls.6H20 | Cy 6.27, a = 96° 5! 1 
¢nSnF5.6H20..... ...| hex., NiSnCls.6H20 | Cj 6.54, a = 95° 51’ 1 
AponOs oan Weubs$ Ue h Ieeeassoatted 8.650 

Zn Tete eee cub., ZnS Ty 6.07 4 
ZnTi¥.6H20......... hex., NiSnCls.6H2O | C3 6.41, « = 96° 20 1 
AW Og es teen e oe Cube pee OP Recs. 8.460 

















X-RAY CRYSTALLOGRAPHIC DATA (Continued) 









































Lattice constants 
Substance System, struct. type pon | Mol, 
a, 6, c, Ax.ang. 
| = 
Un UrFs.6H20......... hex., NiSnCls.6H20 | Cj; | 6.57, a = 96° 5’ 1 
FAAS Oa ene ter cub., MgAloOx Oj}, 8.65 8 
Lea Os decapieiniore AB OBE cub., MgAl2Ox O;, | 8.46 8 
WABASH. rorste, yates. ayauee Cubs | be © ASN ag | 5.81 2 
VARA See Geto cis GubseansAset 9 FW evapo, | 5.68 2 
Vike. Haeaeeeaee? Bee cub., NaCl O}, | 4.73 4 
iC) SaaS cub., Snli ne | 10.32 8 
Dae sas dee monocl, Sh 9.46, 9.87, 7.64, 8 =| 12 
94° 30’ 
Ngan. Ob Seay cub., NaCl O}, 4.61 4 
OBI sidinccvcratevencr neers cub., CaF» OF, 5.07 4 
DEORE coc ete Anes hexs, bli PRE sods. 3.598, ...., 5.875 
DEORE Rivet sys acu monodl. wat , WecePtsc nau 5.21, 5.26, 5.37, B = 4 
80° 32’ 
VA oc i 28 lint 0 i) man (Pen Seeeiear ae DiOVaene > D-L6 4 
LEA O esa eee oe c cub. The 8.20 4 
TAS Dan om eee Oe hex., CdI2 Diq 3.68, ...., 5.85 1 
/ bis) Gee EAE ERA hex., CdI2 D3q BRODY cis ong ees 1 
TRESS Sea Pockenaee CON rhomb. vi 3.72, 14.61, 3.67 4 
WEW AM ee, Sige cub., f.c. iegat Aetis aie 7.61 8 
\ 
MINERALS 
Gta 3 Lattice constants 
Srystal pace 
Name Formula Syste EE ane Te Mol, 
Githib,)" ¢,  Ax.fuang. 
Actinolite........ H2Cao(Mg,Fe)s monochial} << /5/-: « 9.8, 17.9, 5.27, 8B =.ca 
| (Si0s)s 74° 
Nenigmatite. hase. ahece vetted. vos cles tricl. eee ate 18.3, 18.3, 10.6, a= 
96° 30’, B = 96° 30’, 
i= 13°30" 
Analotte:.. Qt ee | NaAlSi205.H20 cub. Add craks 13.64 
Andalusite........ AlLSi05 rhomb. | Vi, 7.76, 7.90, 5.56 4 
Anhydrite........ CaSOx rhomb. | Vy, 6.22, 6.96, 6.97 
Anthophyllite. ...| HzMg7(SiOs)s rhomb sp. ||agneeinee 18.52, 18.04, 5.27 
{No QaecnesBolo ke er hex. Con OB oo op bse 2 
4)3 
Apophyllite....... 4(SicOsH2e.CaO2 oO) fl Way ghee aay Bes i 
He) KF(?) 
Aragonite........ CaCOs thomb. | Vj, 4.94, 7.94, 5.72 4 
Atopites; on sparse (Ca,Mn,Na,)2Sbe | cub, = |........ 10.27 8 
(O, OH, F)z 
Babingtonite, san ali caeiipis «lee - it) A | cen es 6.73, 7.54, 12.48, a = 
ie DBMS fe) ORY? 
48’, y = 86° 9’ 











a 
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aed g Lattice constants 
_ tysta pace Sal 
Name Formula teat itis Mol. 
a, 0, c, Axang: 
Bastnasite........ (Ce,La)FCOs hex. Di, 7.094, ...., 4.859 3 
Benitoite......... BaTiSisOo hex, 7 Wesncouncs 6:60; scsi, Osel 
Berylaaeeey ce BesAls(Si0s)« hex. a Chal Mayen tls 2 
Berzeliite........ NaCazMnoAssOw | cub. = |-..-.-- 12.36 
Bixbyiter nner (Fe,Mn)20s cub. ane 9.365 16 
Boracite.......... Mg6CloB1s026 thomben i Meresasasce 16.97, 16.97, 12.00 8 
Bornit@.ss0 ose: CusFeSs Gilby Wedoancnos 10.91 
Braggitesesseseee Approx. tetr. 7s Grou, ce ODS 8 
PuPdNiSss 
Calaverite........ AuTe monocl. /.-.+ <<! ie Mapa B= 2 
o 25 0 
Calibers. <6. susie CaC0s thbdr. |Diq ‘| 6.361, a = 46° 6” 2 
Cancrinite........ 35i04AlNa. here) Qulsacssiac 12.60) coer Oks 
CaCO3;(?) 4 : 
Chaleopyrite......| CuFeSs tetr. Vai 3.726, ...., 5.194 1 
Chondrodite...... Mga{Mg(F,OH)]2 | monocl. Con 4.733, a ae a0 7.87, 2 
104)2 a = 109° 
Chromite......... (Fe,Mg)Cr:0: | cub. Oh 8.35 8 
Chrysoberyl. .... BeAloOx thomb. | Vir 4.420, 9.390, 5.470 4 
Chrysotile........ HaMegsSiz0o rhomb, |--------- ae we 5.33, B = 
Cinnabar.........| HeS hex. D; or Ds | 4.14, ...., 9.49 3 
Clinohumite...... MgiMe(F.OH)) monocl. | C2h 4.745, 10.27, 13.68, 2 
104)4 a = 100° 5 
Columbite........ eee Le)s thomb. |-:------- 5.082, 14.24, 5.730 
6 
Cooperite.........] PtS tetr. Din AON pent Oel 0 8 
Cordierite........ MgeSisO1.2Al03 |rhomb. |... ..... 9.78, 17.1, 9.33 
Coyellive daieeieerallsicvarrdeeaet oe ee hex. Dé, 3.802, ...., 16.48 6 
Cryolithionite..... NasAleLisFis Cubs mame: eee 12.10 
Cumengeite....... PbCleCuO2He(?) |tetr. . |... NYG Sig5 55 PEMA 
Cyanitet. 22%. AbSiOs tricl. c} pes 7472, 6.56, B= 4 
ite 
Danburite........ CaBoSi20s thomb. 8.75, 8. ae 7.72 
Datolite sy. 05.7 CaSiO3.HBO2 monocl, 9.64, 7. 62, 4.82, B= 
90° 9” 
Davynite......... 3Si04,AlNa.Ca hex. eral). OeFhs 12.80, Ded 
(SO.,Cle) 
Dietzette. 00... Ca(IO3)2,.CaCrOs | monocl. |......... 10.16, 7.30, 14.03, 8 = 4 
106° 32 
Diopsides.s.5 +5 CaMg(SiOs)2 monocl. | C$, Abs 8.89, eA fe) 
4° 10) 
Dioptase... gene 2 CuHeSiOg he; enlieek es ee 14.66, ...., 7.88 
Dolomite.........| CaMg(COs)2 pee Ci 6.02, a = 47° 30’ 1 
rhbdr. 
Dysanalyte (CaTiOs,NaCbOs) | cub. |......... 3.826 
Enstatite. . .| MgSiOs rhombi... cn. 18.20, 8.86, 5.20 
Epididymtte NaBeSis307(OH) Thombip ui. asic at 12 Milos, 13.62 
Buclaset sc... c BeSiO;.HAlO2 monodls fo)... stew 4.63, 14.30, 4.71, B = 
100° 16’ 
Eudialyte......... (Na,Ca.Fe)cZrSis |hex, |......... 13.01, a = 66° 44’ 


Ois(OH,Cl) 
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Lattice constants 








ee Crystal Space 
Name Formula seen Sho -- Mol. 
Ge UL Cm “Axsangs 
Eudidymite....... NaBeSis07(OH) Monocle |e ae ep .62, 7. 37, 13.99, 8 = 
03° 43/ 
Finnemanite...... I eel exter eee 10.21, , 6.97 1 
Hlworitet - 2. or. CaF: | cub. i 5.451 4 
Garmet......1.26 0. (oa pee cub. 0, 11.40 8 
104)3 
Geblenition yes crate tee ee aes: tetra ib E , 5.06 
Granerite... 21.2. HeFe7(Si0s)s monocl.jah).... 0.) 9.4, 17.0. 5. Wi, (eh 
ca 74° 
Granites cae. AlzCas(Si0u)3 cub. oO; 11.83 8 
Haematophanite. . . SE eta tetrtenmal Hy. y24 7.80, , 15.23 3 
‘e203 
Teriietoniiots ee Ca2Zn$i207 CGtr rade eos 8. ; 7.83, , 4.99 
Haiiynite.. BAhcubMaat |. lb. dasevselia’. eed 9.04 
Helvite.<o050 00h. Bes(Mn,Fe)s CUlapete ee 8.25 
: (Si0.)3MnS 
Hematite.........} FeeO3 hex. Diy 5.42, a = 55° 17’ 2 
Hemimorphite. .. .| Zn2Si0u.H2O phombsy eee 8.41, 5.14, 10.73 
Heulandite....... es. monocl. |......... 7.54, 17.97, 15.91, 
2 B = 83° 34’ 
Hornblende....... Ho(Ca,Na,K)2-s MOOG) gee ae ca 9.8, 17.9. 5.28, B = 
Pere ee ca 74° 
3)8 
Humite ye... 9k Mel MeG OH) thomb. | Vj? 4.738, 10.23, 20.86 4 
1U4)3 
i. o es ate aos ng ae ree eas 7.34 4 
(Calls) \ 6 ae 2 rhbdr. gi or C3 | 4.52, ...., 7.34 
Tee II dow temp,).| H20 rhomb. 3 | 7180, 4.50, 5.56 : 
Cc. 
Uo Wildl, Sagetaaee H:0 thomb. | V; 10.20, 5.87, 7.17 16 
fimenite: see FeTiOg; rhbdr. Ch 5.40 2 
Jacobsite.... .... (Mg,Mn,Fe)Fe20x | cub. O}, 8.42 8 
Julienite..... 20.0. Bee OREN: Seted ovis oci...c< ie O22 et, 25 5.8 1 
SH» 
Kaliophilite.......| KAISiOs ex Sewn Bern a: 15.59, ...., 8.59 
Kernite........... NavBs07.4H2O monocl. | C5, 6.96, 9.14, 15.52, B = 4 
108” 52’ 
Krennerite........ AuTes thomb. | Cj, 16.51, 8.80, 4.45 § 
Kunfferite........ HeMg;(SiOs)s Monocle) set 9. Mh LAS, 255) Gu 
a 74° 
Lautarihe..... 50. - Ca(IOz)2 monoel. | C5, 7 18, 38, (BV eh 4 
106° 2 
Leucite, . K20.AlL03.45i02 |tetr. |......... 12.95, ., 13.65 
Magneto-plumbite 2(Pb,Mn)O. hex. thal dol bes 6.06, ...., 23.69 4 
e203 : 
Manganite........ Mn(OH)O Mmoivocldell! occas 8.86, 5.24, 5.70, B = 
90° 
Marcasite........ Fe: rhomb. | Viz 3.35, 4.40, 5.35 7 
Mauzeliite........ er”) COE. ging 4.) renee 12.30 
31t 4 
Melilites 2 e. Coe Went > PN eat. Toe eh, Ol 
1,Al)2 
Meliphanite....... (Ca,Na)2Be(Si. tethra cel ty: 2a. TAT plein 492 


Metacinnabar.... . 





Al)2 





cub. 
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| eee nies Lattice constants 
5 rystal Space 
Name Formula sion poe ae Mol. 
as” thy cy Axeang: 
Metavoltine...... . KsH7(S0a)«. OX decal bc <eesory. 19.43, ...., 18.60 8 
3FeO3H3.H20 : 

Miersite....2..... 4AgI.Cul cub. Ty 6.35 4 
Millerite..........| Nis her, [C3 | 5.655, = 116°36’ | 93 
(rhbdr.) 

Mimetite.........) ee exch A cocarc, 8 ae 10:01, sen. 7 28 1 

Monticellite. ..... | CaMgsiO; rhomb. |......... | 4.815, 11.08, 6.37 
Mossite.......... Fe(Cb, Ta)20« tetr. DE 4.71, ...., 9.12 2 
Muscovite........ KHeAlsSisAlOiy2 =| monocl. |......... | 5.18, 9.02, 20.04, B = 
95° 30 
Natrolite......... Bar gece ithomb. | C)) | 18.19, 18.62, 6.58 8 
Nephelite.........| NaAlSiOs Vhex, alle. 10.09, ...., 8.49 
Neptunite........ NasFeSi20s.Siz MONO] estos sae 16.54, 12.64, 10.04, 
TiOs B = 115° 38" 
Norbergite........ aD et thomb. | Vj 4.70, 10.2, 8.72 4 
1Os ] 
Olivine...........| (Mg,Fe’’)2Si04 rhomb. Ae 4.77, ...., 6.00 4 
Pentlandite.......| (Ni,Fe)S “cub. O}, | 10.00 32 
Perovskite........ CaTiO; cub. | 01, | 3.80 1 
Petalite..< occc«oas LiAISiO4.8Si02 MOnCC). |e wees M7 TH5.13;, 15.17, 
B = 112° 44’ 
Phenacite......... BesSiOg hex. Bee ens a [TABB4Soe= 108° 1” 
Plumboferrite... ..) PbO.2Fe0; hex. 11,8684... 47.14 42 
Pollucite: ..: 3328. ee caite cub. 13.71 2 
Polydymite....... NisSs cub Oj}, | 9.65 8 
Proustite......... AgsAsSs thbdr. Cee brand ge tcre. © «) lerepd 
trig. | 
Pseudo-boleite. ... pete tebrs (e)e)!..ce ae 15.4, tt. ba Glee 12 
6H» 
Pseudobrookite., . .| FezTi0Os rhombsee|! ... . lean 9.78, 9.80, 3.65 4 
Pyrargyrite....... AgsSb8s rhbdras aus... | PS tfaanere Pet ele 
trig. 
Pyrite. *..9.52581 2 Fes: cub. Th 5.404 4 
Quartz (a)........ SiO» hex. D§ or Df | 4.903. ..... 5.393 3 
Rhodonite........| MnsCa(SiOs)s rich ROU), 5... eee 7.77, 12.45, 6.74, @ = 
85° 10’, 8 = 94° 4’, 
af SS Rey 
‘Rutilersee) ee TiO» tetr. Din 4.58, ...., 2.95 2 
Scapolite......... mNasAlsSigO2sCl-+- | tetr. Cha 12.72) .0....2407.66 2 
m CasAleSisOos 
Scheelite......... CaWOs tetr. nh 5.24, ...., 11.38 4 
Sillimanite....... .| AleO3,Si02 rhombivailt sess 7.43, 7.58, 5.74 
Skutterudite...... CoAss cub. Th 8.18 8 
Sodalite.......... NasAlsSisO1Cl (Chins | tl Se eee 8.87 
Spindlss.ouqsua dee AloMgOa cub. Oj}, 8.09 8 
Spodumene....... Li20.Al203.45i02 | monocl. |......... tae ree 5.24, 8 = 4 
9° 40 
Staurolite........ Fe(OH)2.2AlSi05 | rhomb. | Vy 7.82, 16.52, 5.63 4 
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Crystal g Lattice constants 
rystal pace 
Name Formula aystenn group Mol. 
a, b, c, Ax. ang. 
Sulfohalite........ EEO ENEE Cul bindeGaw eee eater 10.08 4 
a 
Sulvanite. .. . | CusVSs cub. Te 5.370 1 
SiO. he See 3Mg0.4Si02.H2O ie c; 5.25 
ex. 
(monocl. 
or 
’ rhomb.) 
Tetrahedrite...... CusSb83 cub peice eat 10.32 
Thortveitite... ..| Se2Siz07 Monocle 6.56, 8.58, 4.74, B = 
103° 8’ 
Tincaleonite...... Na2Bs07.5H20 50a) ell eee 11:3) ¢...; 20.9 9 
Tincalconite...... NavBs07.5H20 =| rhbdr. | C3 9.46, a = 71° 42/ 3 
Titanite.:/....... CaTiSiOs aonoclem |Eeeene 6.55, 8.70, 7.48, B = 
f 119° 43/ 
Topaz eee AloF2SiOa thomb. | Vj’ 4.64, 8.78, 8.37 4 
Hourmulirieyee res lett Pe hss. o. hex. Ors. 16.28, ...., 7.26 
Tremolite........ H2Ca2Mg:(SiOs)s | monocl. |......... 9.78, 17.8, 5.26, B = 
° 58’ 
Tridymite (@)..... SiOz rhomb. | Di, 9.88, 17.1, 16.3 64 
Tridymite (8)..... SiO: hex. Din 5.03, ...., 8.22 64 
Mrmentes pce Be(Ca,Mn)SiOg 1X, ree (el | ee NGG ee ol) 
Tysonite....... .| (Ce, La....)Fs hex. Din TOS AD 6 
Vaterite Se CaCO; hex s WR ee 4,120, 1, 8.056 2 
Westivianitessm acon seer ecnt Lotro Biliccseteaae 22.03, ...., 11.89 
Vivianite.. - 3°" 3FeO.P20s.8H20 | monocl., |......... 9.997, 13.37, 4.696, 
one-f.c. B = 104° 16’ 
Violvaiter mentees |e Seetee ray. Gil eessuass 27.33 20 
Willemite:.- 0... Zn2Si04 hex WP albeses ccd 8.63, a = 107° 45’ 
Wollastonite.... .| CaSiOs MODOC Ml aceeern es 15.31, 7.35, 7.08, B = 
95° 25 
\ AGRIC 5 pac eadcalianteeaie taoce hex. Cor 3.811, ...:, 6.234 
VAISS: coueae atte ZrSiOs tetr. Din 6.58, ...., 5.93 4 
Merat-Orcanic Compounps 
Lattice constants 
Substance System, struct. type Space Mol. 
group 
a, 0) c, Ax-ang. 
Aluminum , 
acetylacetone....... monocl. oh ei om 16.5, B= 4 
Ammonium é 9.30, 6.70, 6.735, B = 2 
chlorofumarate..... monocl. C; 108° 25’ 
7.00, 7.44, 6.56, a = 2 
hydrogen fumarate. .| tricl. C} | 107° ee 117° 58’, 
7 = 68 
oxalate + 1H2O ....| rhomb, v3 8.06, 10.34, 3.82 2 
Barium 
dicalcium propionate | cub. 0}, 18.20 8 
formate... . jo 6. 6s rhomb. vi 6.78, 8.89, 7.68 4 
succinate........... tetr. Din Ee tence LOEB 4 
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Space 


Lattice constants 











Substance System, struct. type group Mol 
a, 6, c, Ax. ang. 
Beryllium 
oxalate + 3H20..... rhomb. vir 6.37, 7.53, 12.45 4 
oxyacetate......... cub. Te 15.72 8 
oxypivalate......... monocl. Ch, ae 35.4, B = 8 
9 ° 
oxypropionate...... monocl:, 9 Agee. sticaeers ee 16.00, 9.76, 9.15, B = 2 
Bismuth 116°7 
chloride thiourea... .| hex. C3 14.81, a = 111° 54’ 1 
pobalticvaa yea hex. Ba 9.13, aw = 100° 30’ 1 
thiourea 
Calcium 
barium propionate..| cub. O4 18.3 8 
“4 ee ere) Sane rhomb. Ve 10.16, 13.38, 6.26 8 
romium 
@ aes Sa ete monocl. Gee ae ee 16.5, B = 4 
obal 
Pe han bo Bias monocl. oan ue 7.50, 16.4, 8 = 4 
upric 
a ee + 2H20....| monocl. (OH, 8.952, 6.726, 8.235 4 
allium 
acetylacetone (a)... | monocl. Ce a 7.63, 16:3 4 
Pav 
acetylacetone (8)....| rhomb. ie 8.20, 13.1, 16.3 4 
G acetylacetone (7)... | rhomb. Ce 15.71, 13.74, 32.76 16 
yermanium 
: sorephery! ee tetr. Va TBGOS oe on RSIS 2 
ndium 
; acetylacetone...... .| rhomb. Cy 8.24, 13.4, 16.5 4 
ron 
é Boetvipaztane ne rhomb. Ge 15.74, 13.68, 33.0 16 
ea 
formatessanue +25 rhomb. vi 6.52, 8.75, 7.41 4 
tetraphenyl.........| tetr. va 1206), ees G0 2 
Lithium 
a Secs promi er sea ne 12 
TAS eaee e CX. Core eee ele Zilalaverrrss LO. 4s 
iso-butyrate........ a ee 19.75, 1 9.25 24 
Caprylates.ameneemynex: 1 | ew UL. cle erate 42.1, , 10.9 72 
crotonate........... ex veew monmehh mabe |Site. 24.8, , 10.7 48 
formate... erento Monocl, gaumee | Ulecceee ae 7.61, 6. 03. 4.87, B= 4 
95° 42’ 
formate + H20..... rhomb. Ce. 6.49, 10.01, 4.85 4 
heptylate..... 1. 1.2. i oe ee SS See QT ah coy 968 32 
Jaurate: ce ss cec ar Cette © Mee lecree is cre 28.3, wali 24 
nonylates... ..jsn 0... i? ee! Ars. ae 86.62 05 9.3 48 
oleate. bbe havc (eo) eels, corre 64.6, °..., 9.5 72 
oxalate sgemiknombs ~ PPR tees cen. 6.58, 8 74, 6.61 4 
Broplonateey Pik aagae le | ee. Reo Ine 16 98, 12.15, 9.45 18 
stearate Pee OE a reaey. 62.5, x) 8 2 
trimethylacetate. . RCubaee | gt aac 18.56 36 
undecylate......... fel | aaa N etcaepes e ZA oe a) 48 
undecylenate....... hemi?) Deere cies D2: Gane O50) 72 
walerater, tues st (Q) alee Ss eal es ocictcenaietote Vy. Wire. Be agiie 32 
iso-valerate......... rHombi(?)) 7 9 Asncweaeieniec 11.7, 8. 70, 6.93 4 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


























F Lattice constants 
Substance System, struct. type aaae Mol. 
a, b, c, Ax, ang. 
Manganese 
acetylacetone.......jmonocl = 8 ~— ‘j........... 14.1, 7.68, 16.5, 8 = 4 
99° 24 
Potassium 
acid chloromaleate..| rhomb. Vie 7.62, 15.74, 10.95 8 
bitantratemmert. 37 ae Neer nicorcraep hhece ccko eres 7.614, 10.70, 7.80 4 
borotartrate........ rhomb. Vo 4.88, 18.00, 7.65 2 
chlorosulfoacetate. . .| rhomb Vin 8.58, 8.60, 23.76 8 
mesotartrate ++ criclaey wtf SD PR Steg : ree 6.90, 11.02 a = 2 
2 be 44", B=) 10297 
52), 7 = 61° 46/ 
e oe oxalate..... hex. Dyor De miMltesne 120.25 6 
ubidium 
tartrate............ hex. ROIs NT, cans TE 3 
Scandium 
acetylacetone....... thomb. Ci, or V}> | 8.20, 18.52, 16.15 4 
Silicon 
tetraphenyl......... tetr. Vq or Diy, | 11.50, 6.97 2 
ilver 
uranyl acetate...... tetr an 12.98, ...., 28.10 16 
odium b> 
acid acetate......... cub. Th 15.9 24 
palmitate (a) (below | rhomb. Din 8.06, 9.24, 47.70 8 
42.7°C 
alate (8) (above | monocl. Ch, 7.83, 5.40 4 
2.7°C) 
Gee (a) (below | rhomb. Diy 8.04, 9.24, 51.77 8 
51.5° 
stearate (8) (above | monocl, Cha 7.80, 5.33, 4 
51.5°C) 
uranyl acetate...... cub. Ts 10.670 4 
Strontium 
formate ret. 2. -e thomb. v4 6.86, 8.72, 7.24 4 
renee + 2H20....| rhomb. Vi 7.30, 11.99, 7.13 4 
allium 
mesotartrate........ orice ee IN A EER ances 13.26, 16.12, 7.68, 4 
a= 75° 54’, re 
86° 37,7 = 82° 
Tin 
tetraphenyl......... tetr. Va P1830 ., 6.42 2 
Oreganic Compounps 
Acenaphthenes2...:|Thombs, ..!) Wb... cess 8.32, 14.15, 7.26 4 
Acetaldehyde ammonia| hex. Diy 8.18, a = 84° 50” 6 
Acetamide.......5.52. 4 hex. om 8.05, @ = 91° 17’ 6 
Acetonyl pyrrole....... tetr. Chor ©; 10.09.) .< 15, 28.85 4 
Acetoxybisnorallochol- |monocl = ~— |........... 57.1, 7.69, 19.45, B = 
anic acid 97.5° 
Acetylenedicarboxylic |monocl = ~~ |........... 7.88, 9.04, 6.62, 8 = 4 
acid 111216 
Acetylsalicylic acid... .| monocl. Con ext 6.54,11.37,8 =| 4 
Adipic acid .......... monocl. Pies 1021, 5,16, 10.02,8 =| 2 














X-RAY CRYSTALLOGRAPHIC DATA (Continued) 




















; & Lattice constants 
Substance System, struct. type wDaGe —__——_—_—__—_—| Mol. 
group | 
a bh «¢ As ane 
hs 
Aminoazobenzene (p)..) monocl, = =  ~——sis....... | 13. air 5.604, 14.18, 6 4 
=$ 
Aminophenol (0)...... rhomb. VE 726; 32 aN 19.51 S 
Aminophenol (m).... . rhomb. Cos 6.14, 11.10, 8.38 4 
Aminophenol (a — p)..| rhomb. Ce 8.2 2, 13.06 4 
Aminophenol (8 — p)..| rhomb. Ce 12.07, 11.85, 5.82 6 
Anthracene........... monocl. Cc oe 6.02, 11.18, 68 = 2 
le 
Anthranilic acid I... .. rhomb. Vee Rei ennn eee cam 8 
Anthranilic acid JI... .| rhomb. Vi «ss get avc ee ee 8 
Anthraquinone........ rhomb. VE 12.05, 15.05, 2.69 2 
ATADMDSE 5.3.)..20eiae rhomb. vs 6.48, 19.30, 4.81 4 
Azelaic acid (@)....... monocl. Ch 9.72, 4.83, 27.14, B = 4 
129° 30’ 
Azelaic acid (8)... .... monocl. Gh. 5.61, 9.58, 27.20,8 =| 4 
136° 30’ 
Azobenzene........... monocl. ae 12.65, 6.06, 15.60, 8 = 4 
114° 24’ 
Azotoluene (0)........ monocl. sh 13.93. 6.604, 14.55, B 4 
= 101° 4’ 
Azoxyphenetol (p)..... moncels 0) Pepe .| 15.9, 5.42, 17.5, 8 = 
| 94% 207 
Behenolic acid........ monoel. sh or Ca, | 9.551, 4.686, 59.10, 4 
:i B = 53° 30 
Benzanthracene (1:2). .| monocl. ic car. 6.43, 23.96,8 =| 4 
' 
Benzanthracene(2:3)..| tric. = 8 | ....... .| 7.94, 6.02, 13.5,a = 2 
80° 40’, 8 = 67° 50’, 
y = 92° 40’ 
Benzene (—20°C)..... thomb. Vi 9.76, 7.39, 6.85 : 
Benzene hexabromide. .| monocl. Chr 8.44, 4.04, 17.3, 8 = 2 
116° 30’ 
Benzene hexachloride. .| monocl. Cy. 8.10, oi 16.68,8=| 2 
116° 5 
Benzill ...............| hex. Dor DS 8315) 813.46 3 
Benzoie acid.......... THODOC:: ete eee ee 5.44, 5.18, 21.6, 8 = 4 
OT 5 
Bensaphenonesc- eal seers ene ee D; 10 17. 12.06, 7.98 4 
Brassylic acid........ . monocl. aa 9.63. 4.82, 37.95, B = 4 
is oe 
Bromostearic acid... . . monocl. CS, or C3, | 11.039, 4.904, 52.84, 4 
ri B = 48° 17’ 
Carotene (8).......... monocl. Bh 7.75, 9.5, 25.0. 8 = 2 
105° 
Catechol... .. 2.0. oes monocl, Ch 17.46, 10.74, 5.48, B = 8 
94° 15 
€ellobiose (d)......... monocl. G 5.00, 13.2, 11.1, 8 = 2 
90° 
Celftalose... 2.02... 0.. ns ra bs (Be ee TAGS |... 5AO26 4 
4 


Cellulose hydrate. ..... MiONOGOe RA ero 8s 8.14, 10.3, 9.14, B = 
62° 





X-RAY CRYSTALLOGRAPHIC DATA (Continued) 
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Space 


Lattice constants 





Substance System, struct. type eroup Mol. 
a, 5, “ec, GAx ang: 
Cetyl palmitate....... monocl. Con 5.61, 7.42, 88.79,8 =| 4 
Chlorobromobenzene j|monocl =  |........... 15. a 4. 12, 5.81, B = 2 
(ee Monocls wal iceeascacss es 10.1, 15.78, B = 4 
tetrachloride (c) 116° 12’ 
holestane dibromide..|ya sete ves 5+ aelebre sce neem ss at ero 10.72, 
ee hee eet a7 ona 055 an goin 
Chrysene....08 034-08 monocl Chh si, 6.18, 25.0, 8 = 4 
Cinnamic acid (frans)..| monoclh = = ~— ij... «ee ee te 85, 14, 10, 4.26, 8 = 4 
Cyanuric acid......... pseud. rhomb. Ch, 7.90, 6.74, 9.04, B = 4 
Cyanuric triazide...... Hexik = ON |e dateoac): 873, es. 096 2 
Cyclohexane-a-diol-1,2 | rhomb. ve 7.62, 8.55, 19.57 8 
Cyclohexane-8-diol-1,4 | monocl. Cin 6.32, 21.2, 7.27, B = 6 
Cyclohexane-y-diol-1,2 | monocl. Ce 10.13, 9.92,723,8=| 8 
Oar iad diacetate-1, | monocl. an 13.56, 5.8, 6.72, B = 2 
os monocl, aM see? 23.61,8=| 8 
Dibenzalpentaerythri- | hex. Dj 6203.0 25... 8677 3 
Dibengearbagl rhomb. Di, (2) ye 9.65, 26.61,B8 =| 24 
ek eho monocl. Cin (2) a 7.64, 12.08,B8 =| 4 
Dibenzcarbazole rhomb. Dj (?) 10. ey 10.26, 50.5,8 =| 16 
Dibentearoan rhomb. D§ (2) 14, ‘7, 6.10, 15.36,8 =| 4 
Dibenyyi see ae: monocl. in 12 82, 6.18, 7.74, B = 2 
Dibromobenzene (p)...|monocl = = ~—i.......... 15.6 aa 5.80, 8B = 2 
Dibromotetramethyl- |tetr, $= | — |.......-... 10.45, ...., 8.14 4 
ethane (sym.) 

Dichlorobenzene (p)...}monocl. = —sis........- se 14.83, 4.10, 5.88, B = 2 
Wile eer ea) monocl. Cs 1 8, 13.9, 8 = 4 
Dicyanodiamide....... monocl. Ch Se 4.4,6.2,8=90°| 4 
Diethyl phthalyl ketone| tetr. Din 7.25, .... 20.47 4 
Diiodoethane (sym.)... | monocl. 2 
Diiodoethane (sym.)...| rhomb. 4 
Diiodoethylene (sym.) . | monocl. 2 
Diiodoethylene (sym.) .| rhomb. 7.280, 13.310, 5.553 4 
Dimesityl ss ase monocl. 4 
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8.21, 8.58, 22.25, B = 
96° 30’ 





X-RAY CRYSTALLOGRAPHIC DATA (Continued) 











Lattice constants 
Substance System, struct. type Space Mol. 
group 
a, 10, (c, Ax, ang. 
Dimethyldiethyl am-|tetr. = = = |........... O06 eee 14k 2 
moun chlorostan- 
Dimethylethl sulfosp|icub:(2) sl) menilisteeniseniieer 12.80 
nium chlorostannate ; 
Dimethylurea (1, 2)... | rhomb. Oe 4.53, 10.9, 5.14 2 
Dinitrobenzene (0) ... .| monocl. aa 135 ee ie40, bi — 4 
Dinitrobenzene (m)....| rhomb. ve 13.3, 14.2, 3.82 4 
Dinitrobenzene (p)....| monocl. a ae poe 5.8, 8 = 2 
4, 6-Dinitro-1, 3-xylol. . | monocl. es 11.5, 5.49, 7.2,8 =98°| 2 
Diphenic acid......... ghomb:;,  . B18 vasa de: 14.12, 11.90, 13.75 8 
Diphenyl.............] monoel. Ch, eet 9.57, 2B = 2 
Diphenylbenzene (p)..|monocl, = = = ——ij.... se ee 8. Oe ees 60, 13.59, B = pA 
Diphenylbutadiene. . . .| monocl. Coy 710 11. 70 13.31/sin 
Diphenylfurazane Sp eiIMaee....... 2d. DS 11189, 12.95, 6.99 4 
Diphenylglyoxime (a) . | monocl. Ch, 25.08, 8.68, 11.92 8 
Diphebrielestiree per- | monocl. or 12.85, 6.27, 14.96 4 
oxide 
Distearin (a, a’). ..... bexa(?) AG Pile ee. 81.5, ....., 10.8 48 
Dulcito| sss monocl. Ci, eis ae 9.05,8=| 4 
Durene.....0--.<-...--| monoel. BA ae 7.03, = 2 
Elaidie acid. . Pets): ee BM ease ocr 26.5, , 10.3 16 
ars hydrobro- rhomb. yi 24, 68, 6. 93, 6.78 
mide (d) 
Ephering hydrobro- | monocl. CS rhc ee 7.62, 8 = 
mide (1) P 
phedrine hydrochlo- | rhomb. v3 25.49, 6.48, 6.91 
ride (d) 4 F 
Saale hydrochlo- | monocl. C3 ee a i045 5)= 
ride (/ iF 
GTS hydroiodide | rhomb. ys 11.39, 6.83, 15.62 
) 
pn eee hydroiodide | rhomb. v3 25.66, 7.33, 19.14 
) 
‘Prgosterol acetates RGM taleves.s:ccce.syai0 de oft [stajaless oieleserede re Bee 58, 10.48, B = 
Ergosterol acetate- monocl. (OR 31.1, 9.58, 10.60, 8 = 
maleic anhydride I A 95.0° 
Ergosterol acetate- monocl, ic Bi). 7 91, 25.3, 3) = 
maleic anhydride IT - 92.1° 
Erythritol (i)......... tetr. Gn 12.76, ...., 6.83 8 
Ethane. . E .| hex. Din ZAG 50 > , 8.19 2 
Ethylene ta 175°C)... “ichomb;, ~ @*) Uisusncnnoee 6.46, 4.87, 4.14 2 
epee diamine sul- | tetr. Di or Df | 5.96, ...., 17.99 4 
ate 
Ethylene oxide dicar- | monocl. Ch a eee 6.89, B = 8 


boxylic acid (cis.) 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 








Lattice constants 
Substance System, struct. type peas Mol. 
a, 0, c, Ax. ang. 
Bulytine: sees. J... = cub. Ts 10.272 4 
Witorenehe 207-0 oe monocl. Cy ee 19.24,8=| 4 
Fructose (d).......... rhomb. Vs 8.06, 10.06, 9.12 4 
Fumaric acid......... monocl. Sh Bee 15.11, 6.61, 8 = 6 
ie! 
Glucosei(d)"-... ee rhomb. yi 10.40, 14.89, 4.99 4 
Glutaric acid («)...... monocl. oh eae 5.08, 32.9.8 =| 8 
Glutaric acid (8)...... monocl. Cy 40.064: 4, 87, 17.4, B = 4 
1 
Glycine, sions -e monocl. Coy i 18, 5.43, B = 4 
Glyoxaline.......:.... monocl. Ch, al. Pe bale, 6 2 
Riverine Feultome tetr. vi 11.08, ...., 9.22 8 
aci 
Guanidine carbonate. .| tetr. Dj or Di 6.95, ...., 19.45 4 
Guanidine dichromate.|monocl. §=—S......... . ss 60 8232710:6022), B= 
Guanidine monochro-|tricl, = 8  — |........... GL ANG: 4b oe (2), 
mate a= 
90° 10’, y = B50 20’ 
Guanidine tartrate (d).| monocl = ~—i........ ee (0. -7056:1; 0 pe), 2 
Guanidine trichromate |monocl. = = |........... en rN: 
Guanidonium bromide. | rhomb. vie 6.77, 8.64, 8,305 4 
Guanidonium iodide... .| hex. Cz AQ ees) 12-00 4 
Farming ee etse trie THOMD WER Vitesse 19.22, 9.57, 5.78 4 
Hexaminobenzene.... . cub. i, 15.14 16 
Hexabromobutylene. . . | monocl. Ci, i, ear 10.0, B = 2 
“eee tale (Uh | > | me Rvercenrees a: 7.43 2 
above 71°C) 
Hexachlorobenzene. .. .| monocl. Con ig 16.61, B = 2 
Hexachloroethane..... rhomb. vie 11.51, 10.14, 6.39 4 
Beadcetedicctbor monocl. Ch, aN a 25.10, B = 2 
ylic aci 
Hexaethylbenzene.... . trick © ME OP ec stceke fae £3 a ie Py 1 
y = 123° 43° ; 
Hexahydrobenzene cub. TE 10.49 4 
hexabromide (8) f 
Hexahydrobenzene cub. Th 10.07 4 
hexachloride (8) : i 
Hexamethylbenzene. . .| tricl. Ci or: es ey 3 1 
y = 119° 34’ eee 
Hexamethylethane Cuneta) BSc erie acc 7.69 2 
(above —125°C) A : 
Hexamethylenetetram- | cub. Tq 7.02 2 
ine Lf 
Hexane (a — n)...... HOM ee en OB lecisiee etre 3.51, 4.26, 11.6 Al 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Substance 


Hexane (8 — n) 


Hydrazobenzene 


Hydrobenzoin, iso-.... 
Hydrocinnamic acid... 
Hydroquinol.......... 
Hydroxycholestenone 
dibromide 
Todobenzoic acid (0). . . 


Todobenzoic acid (m). 


Todoform.............; 


Todosuccinimide...... . 


Tnositol (i) 
Inositol (J) 


Tnositol dihydrate (i). . | 


Lauric acid 


Malachite............ 
Maleic acid.,......... 
Maleic anhydride 


Malonic acid..........| 


Malonie acid (a) 


Mannitol (d) 
Mannoséver..Saetaece 


7-Methoxy-1: 2-cyclo- 
pentenophenanthrene 

7-Methoxy-3’: 3/-di- 
methyl-1:2-cyclopen- 
tenophenanthrene 

Methylbixin 


Methyl glycoside (a). . 
Methyl oxalate 


Methyl tartrate....... 
Methyl urea.......... 


Methyl xyloside 


Monoamy! ammonium 
bromide (n) 




















3 Lattice constants 
System, struct. type pace Mol. 
ao a, 6 cy Axang. 
monoel, «BANE Waren Saces 3.87, 4.61, 12.0, 8 = 1 
120° 
fthomb, 9 Wy Weerecc seas 11.10, 9.93, 9.33 4 
monocl. C ue & us 92,5.81,8=| 2 
mono, ay) “lee. wks te ‘90, 7 20, 6.98, B = 4 
103° 36’ 
monocl; gpl lb. cecityoned 13. ad 5.22, 8.18, B = 4 
107° 
BEEN anon ccc e.ahetate’y)ale/=l|inrasve: sieves aha 15.35, 7.58, 11.55, B = 
| 93.7° 
monocl. Coy 11.30, 15.17, 4.336, 4 
B = 90° 43! 47” 
.| monocl. oh 6.206, 4.683, 25.14 4 
“hex. C§ or Ce, | 6.87 2 
tetr. Ci or Ci 6.29, ...., 15.55 4 
/ monocl. He 6.64, 12.0, 19.7, B = 8 
| 105.8° 
monocl. | C3 6.17, ‘a 11, 6.83, 8 = 2 
106. 
monocl, Ci, 8.98, 16. 59, 6.49,8=| 4 
109.8 
monocl Ch 9.76, 4.98, 36.9, B = 4 
| 48° 6” 
monocl. Ch, 9.38, as 95,3.18,8=| 4 
91° 
monocl. a vi A {o, 14, 7.12, 8B = 4 
rage 
mhomibem | MA) UE aa 6. 18, 11.43, 5.90 4 
tricl. Cj 8.36, 5.33, 5.14, @ = 2 
aN 56’, 8 = 103°56, 
= 71° 30 
rhomb. loner oaeeeaetoreme 8. 70, 11.53, 17.05, 16 
| B= 90° 
rhomb. v4 8.66, 16 58, 5.501 4 
rhomb. Qu 7.62, 18.18, 5.67 4 
tetr., b.c. Cc 10:405 ee Ao 8 
cub. T4 5.89 4 
monocl. Ch 29.9, 5.68, 8.49, B = 4 
117.5° 
monocl. Cts 8.75, 6.21, 28.02,8=| 4 
| 95.0 
monocl. Be 10.56, 13.4, 20.62 4 
rhombs, Bt |is-seseaens 10.80, 14.60, 5.61 4 
| monocl. Cin 3 3, Aig 6.1'75/ Balen, 
rhomb. Vo 18 50, 10.00, 8.45 8 
rhomb, vs 6.89, 6.96, 8.45 4 
| monocl. CG 7.82, 6.89, 7.74, B = 2 
113° 10’ 
| Lio 8” ae BNRIS 2, seein 5.00, ...., 16.95 


———————- ea a 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 
Dee 


Substance 





Monoamyl ammonium 
chloride (n) 
Monoamy! ammonium 
iodide (n) 
Monobutyl ammonium 
bromide (n) 
Monobutyl ammonium 
chloride (n) 
Monobutyl ammonium 
iodide (n) 
‘Monodecyl ammonium 
iodide (n) 
Monoethyl ammonium 
bromide 
Monoethyl ammonium 
chloroplatinate 
Monoethyl ammonium 
chlorostannate 
‘Monoethyl ammonium 
iodide } 
Monoheptyl ammoni- 
um chloride (n) 
Monoheptyl ammoni- 
um iodide (n) 
Monohexyl ammonium 
bromide (n) 
Monohexy! ammonium 
chloride (n) 
“Monohexy] ammonium 
iodide (n) 
“Monomethyl ammoni- 
um aluminum alum 
“Monomethyl ammoni- 
um bromide 
“Monomethyl ammoni- 
um chloride 
“Monomethy!l ammoni- 
um chloroplatinate 


‘Monomethyl ammo- 
nium chlorostannate 

“Monomethyl ammo- 
nium iodide 

Monomethyl triethyl 
prarboritint chloro- 
stannat 

“Monometh¥] triethyl 


phosphonium chloro- 
stannate 

“Monooctyl ammonium 
iodide (n) 


Monopropyl — ammo- 
nium aca (n) 
Monopropyl — ammo- 
nium Pore (n) 
“Monopropyl ammo- 

nium iodice (n) 
Myristic acid......... 
Naphthalene. .... Eyl 


Naphthalene tetr: abre- | 
mide 





Lattice constants 














Space 
System, struct. type | group Mol. 
a, 0b, ¢, Ax, ang. 
Pchg5 | Sn te Ue) eae DOL ee 6109 
one Or | || DSH es ated C42, 
SOU a pes cr eral Beets, ais ah GOB poy 15.23 
MOU ME Wik erave ico 502)... 14185 
Metre | meh | Sats ce ante OelShaeeyloss0 
Notre) |. Oe PE eee 5.18, . 7-28.00 
mono, § FI |'Raoesccad 8.32, 6.24, 4.63, B = 
86° 59 
heme. OP eee Thome Oso 
hemes |) RS Ae 7.24, ...., 8.41 
monocs; dK tecect oes 8.68, 6.63, 4.81, B = 
87° 54’ 
tote =. | ea) Osea eeca 4.96, ...., 21.09 
tet ow RE ae ees & 6.18, ...., 21:82 
epee ere a oat AOS. cunt LOLS 
yy ul ey (a | tee See 4.98, ...., 19.55 
fete ee 9 BT seicsefreemcrcie 5.18, -» 19,50 
CU see SM) leeeecstecs 12.44 
SebivGeberasciwessh of lictsicecs oe 509s) eis ay S08 
tOtr oe We a Pe Wetton clei 4:28;)...., 5.18 
bem OWL ARS sg. 8.31, a = 48° 46’ 
hex ig ho LaRosa, 8.42, a = 50° 14’ 
tote Gee: Bee oe cs ce Del Pe enue S100 
cubyee ant) | Se. 27 13.51 
Ds anne) Yh anne =e 13.93 
COU ewe wine jeanne. te 5.18, ...., 23.70 
clits | I) FRR Se se es ABT yi ia00y 1038 
tetra P| eR occas 4.48, ...., 7.40 
Eth pe Pg ea) ke lie ee Re ee 4.85, 2.0.) Gedo 
hexaeme 8 OR kato cht... 574 homie -rabl 72 
monocl 1 Con 8.34, 5.98, 8.68, 8B =| 2 
| \ 122° 44’ 
“monocl. C2 10.75, 8.97, 13.25,6 =| 4 
j "112° 677 








RP 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


—_——  — -  __ rr 





< Lattice constants 
Substance System, struct. type pois Mol. 
a, b, c, Ax. ang. 
Naphthalene _ tetra- | monocl. C; 7.88, 10.30, 14.20,8 =| 4 
chloride 112° 40’ 
Naphthol (a)......... mono |) ay Je eeceaene ct: et J, + “4 13. 4, p= 4 
wy 
Naphthol (6)...5<....- monocl, nw Sh Aiocs een 11.70, # ee Wine 4 
119° 4 
Nitroaniline (0)....... rhomb. VE 10.09, 29. 44, 8.52 16 
Nitroaniline (m)...... rhomb. Gr 19.23, 6.48, 5.06 4 
Nitrotoluene (p)...... thomb. Vi 10.1, 11.18, 12.3 8 
Nonicosane........-.. rhomb. Was 7.45, 4.97, 77.2 4 
Octane (a — n)....... Thombs ob a S EM eee 3.50, 4.36, 15.0 1 
Octane (8 — n)....... mono: ") "S =e" Meter Yee ph 4.72, 14.4, B = 1 
20° 
Oxalic acid + 2H2:O...|monocl, = ~~ |........... 6.12, 3.61, 12.03, B = 2 
106° 12 
‘Palinitic acid!) "Meee ee eee css ea acer eee cee 9.41, 5.00, 45.9, B = 4 
50° 50’ 
Pentabromofluorethane| rhomb Mis 11.84, 10.75, 6.55 4 
Pentaerythritol....... tetr. Ce C:162 ey 8e70 2 
Pentaerythritol tetra- | tetr. Ch (218; ees O08 2 
acetate 
Pentaerythritol tetra- | rhomb. ve 19.80, 9.90, 11.70 8 
formate 
Pentaerythritol tetra- | tetr Va 9.38, ...., 6.69 2 
nitrate ° 
Pentamethylethanol...| rhomb. ce. 21.35, 10.77, 7.84 8 
Pentane (a — n)...... rhomb:,) -. we aabablitsenecas one 3.35, 4.31, 10.3 1 
Pentane (8 — n)...... Monocle OE RoisAweiaat ahs 3.86, 4.61, 10.0, B = 1 
120° 
Pentatriacontane...... thomb. Vi 7.43, 4.97, 46.2 2 
Phenanthrene......... MORO Ce POR Hiete event 8.60, 6.11, 19.24, 8B = 4 
/ 9s? 15/ 
Phenylacetic acid. .... monocl. Ch, 14.2, 4.90, 10.1, 8 = 4 
101° 
apa omega acic| rhomb. Cx 15.2, 5.05, 9.66 4 
act.) 
Phenylbutyric acid (+) | monocl. Gh Lee 10.3, B = 4 
98° 30 
Phenylpropionic acid | monoel. Ch 32.2, 9.83, 5.54, B = & 
(8) (hydrocinnamic 101° 13 
acid) 
Phenylvaleric acid (5) |monocl. = ~~ ‘|........... @) 573511232 4 
Phenylene diamine (0).| monocl. AA te ae a He 11.76, B = 4 
Phenylene diamine (m) | rhomb. Vi it a a 14, 23.61 16. 
Phenylene diamine (p) | monocl. Car 8.29, 5.93, 24.92, B = & 
112° 58’ 
Phthalic acid (0)...... mopochy |) "iss areca QS ello OO ai 2 
94° 36’ 
Phthalic anhydride (0)|rhomb. == —si+s............ 7.74, 13.66, 5.86 4 
Phthalocyanine....... monocl. Ci, 19.85, 4.72, 14.8,8 =| 2 
122.25° 
Picrigracid wesee eee rhomb. Ce. 9.25, 19.08, 9.68 8 


























X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Lattice constauts 











Substance System, struct. type eee Mol. 
Gaon cy Axyangs 
Pimelic acid ......... monocl. Cay 9.93, 4.82, 22.12,B8 =| 4 
130° 40’ 
Pyrene trinitrobenzene | tric. = 8  — |........... Siig 8. poe 16, a sna 2 
Quaterphenyl......... monocl. Ch hee 5.55, tt. $1, 68 = |= 22 
Qirercitiolbe ee iota cccars monocly, § Aish) 0 |aacterieance hee . a 6.45, B = 2 
Quinol (@)............| hex. Ci; 22.07, ...., 5.62 18 
Quinol (@)............| hex. Cc} 16.24, ...., 5.53 9 
Quinoll(7) 32.228 --- =: monocl. (4 Meg 5.20, 8:11) Bis "4 
7 
Quinone (a@).......... maonocl:. " "Wags liek 5: 11.40, 6.43, 6.85, B = 4 
93° 20’ 
Resorcinol............] rhomb. (Ones 9.56, 10.5, 5.68 4 
Rhamnose hydrate... .| monocl. Cc; 7.84, 7.84, 6.61 2 
Saccharose........... PHOHOCL eg Wl. Reece 10.65, 8.70, 8.00, 8 = 2 
105° 44’ 
Salicylic acid......... mionocle? ~~ 9 SAR Tae 11.22, 4.93, 8B = 4 
Sebacic acid.......-.- monocl. ch, 10.054 4, 96, 15.02,8 =| 2 
133° 
DOLDOSO Meh eee rhomb. vi 6.12, 1. 24, 6.43 4 
Stearic acid. ........ monoc). Coy or C8, | 5.546, 7.381, 48.84, 4 
B = 63° 38” 
Stearicacid- (8) meters |« ee dete ete ere ee ei 391 50:(ep 4 
Stearolic acid......... monocl. Cy, or C8, | 9.551, 4.686, 49.15,| 4 
= 53° 4/ 
Stilbene..............| monocl. C2 ttre 5.73, 16.0,8 =| 4 
Dhilbenes.... see. '| DSeudEhombsiaw | fee = a5.nt ee 12.20, 5.72, 29.0 
Strychnine........-... trhomb. ys 11.92, 12.13, 11.30 4 
Suberic acid.......... monocl, Con 102.08, 12.58, B = 2 
0’ 
Suceinic acid (a)...... monocl. Ce eae 26. 2, 7.57, B = 8 
if 
Succinic acid (8)...... monocl. on 5.06, s a 7.57, B= 2 
138° 37! 
Succinic anhydride... .| rhomb. Cy or Vy, | 4.95, 11.66, 5.41 4 
Succinimide.......... rhomb. Vi 7.50, 9.60, 12.75 8 
Tartaric acid (dl). .... tricl. Cj 7.18, 9.71, 4.98, «= 2 
82° 20’, B = 118° 0’, 
7 = 72° 58” 
Pee acid (dl) + | tricl. CG 8.09, 10.03, 4.81 2 
2) 
Tartaric acid (d)...... monorl. C 7.70, 6.04, 6.20, B = 2 
100° 17’ 
Tartaric acid (meso-)..|tril. $8 =  ‘|........... 9.24, 6.33, 5.45, a = 2 
70° 30’, B = 78° 0’, 
7. = 79° 30! 
Tartramic acid........ rhomb. Ve 12.30, 7.96, 6.00 4 
Tartramide. .7..'..4.... rhomb. Vi 10.0, 12.2, 4.90 4 
Tetrabromodimethyl-| ter. $8 = |........... 8/8064 cepppulleom, 4 
ethane 














X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Lattice constants 





Substance System, struct. type pe Mol, 
a, \b, «ec, SAxiang 
Tetrabromodinagi ky thomb. VR 11.70, 10.44, 6.57 4 
ethane 
Tetracarbonic acid me- | tetr. Cin 9.12, | veieroys 02 2 
thane, tetramethyl 
ester : 
tats rhomb, Vi" 11.73, 10.37, 6.50 ”~ 4 
ethane (sym. : 
Tetrachlorodibromo- | rhomb, Vie 11.61, 10.35, 6.51 4 
ethane (unsym.) 
as a ammonium | tetr. Shi 8.87, ...., 6.95 
iodide 4 
Tetramethyl ammo- | tetr. a C10; Rey (0.00 
nium bromide 
Tetramethyl ammo-|tetr, 8 —— |......... .| 8.290, ...., 6.006 
nium perchlorate 
Tetramethyl ammo- | tetr. re (GUC, Paoaar ese} 
nium chloride 
MNetramethyl  “ammo-|/cubsy 99) nese cess 12.65 
nium chloroplatinate é 
Tetramethyl ammo- | cub. O}, 12.87 4 
nium chlorostannate 
Tetramethyl ammo- | tetr. ah CATS) owecn Mla) 2 
nium fluosilicate 7 
Tetramethyl ammo- | tetr. ah (A, se aonb 
nium iodide ‘ 
Tetramethyl ammo- | tetr. Din 8.439, ...., 6.019 2 
nlum permanganate 7 
Tetramethyl ammo- | cub. OF 12.48 8 
nium methane : 
Tetranitromethane....| cub. TiorTg | 9.2 4 
Tetrapheny! methane. .| tetr. Va 10.86 2 
ee dimethyl bro- | tetr., b.c. th 4.47, ...., 13.78 2 
mide a 
Thallig dimethyl chlo- | tetr., b.c. Din 4.29, ...., 14.01 2 
ride es 
Thallic dimethyl iodide | tetr., b.c. Doh 4.78, ...., 13.48 2 
Thiophene'(—170°C@) eitetry) itera eos (PX, Sein nes 4 
Phiourea sya eee rhomb. Vir 5.50, 7.68, 8.57 4 
Tolaneson a. . eet pseud- rhomb.gaew | Sila o-c scenery 12.80, 5.68, 28.4 
Toluidine (0)......... rhomb. Va 6.50, 7.48, 23.62 4 
Toluidine (p)......... Thombs @* WW we tb Wecsomensaney 5.98, 9.05, 23.3 8 
Toluolsulfamide (0)... .| tetr. ah 13:8) Ree, Oslo 16 
Tribromobenzonitrile | monocl. Co, ape 1030) 4.87,B8 =| 2 
Trichlorotribromo- thomb. Vir 11.77, 10.44, 6.54 4 
etbane 
Triethyl ammonium |hex.) © | |sce-se---- BDO; eee e409 
bromide 
Triethvl ammonium|/hex,. = |[--:::+---:- B58, Benes tc0S 
chloride 
eae ammonium |hex. 2s [eeeeeeeeee> 8.78, 225 Uel4 
iodide 
Triethyl methyl am-|cub, 4 4242422 Jeseeeeeeees 13.51 4 
monium chlorostan- 
nate x 6 
Trimethyl ammonium | cub. Th 12.19 4 


chlorostannate 




















X-RAY CRYSTALLOGRAPHIC DATA (Continued) 
ee ee eee 

















_ Lattice constants 
Substance System, struct. type | tah ——_—_——_———| Mol. 
@, 0, c, Ax. ang. 
Trimethyl ethyl ammo-| cub. Tj, 13.17 4 
nium chlorostannate 
Trimethyl sulfonium/cub. = ~~ |........... 12.41 
chlorostannate 
Trimethylene trinitro- | rhomb. Vi 11.63, 13.25, 10.78 8 
amine 
Trinitrocellulose....... FNODOCL see gt Bake Tee 13.9, 25.6, 9.0, B = 
90° 
Mnphenylege, ... 4-20 monocl, Ci, 8.14, 5.64, 14.1,8=| 2 
105° 
eee pein rhomb. Vi 11.12, 19.8, 7.6 4 
sym.) 
Triphenylbenzene rhomb. oe 7.55, 19.76, 11.22 4 
(sym.) (1-3-5-) 
Triphenyl bromo- hex. Diy 10.8, a = 81° 30° 3 
methane 
Triphenylene. ....... Thombs (SAM | il aah e 13.20, 16.81, 5.26 4 
iiphenyloarbinol.-.|/hexs) 9) | | Lea ol MHS Renetutede) 6 
Triphenylmethane. ...J/rhomb- = ~—is........ .| 15.16, 26.25, 7.66 8 
Triphenyl methanol. .| hex. ad 11.1, @ = 107° 42’ 3 
Tyrosine hydrochloride | monocl. Oe 5.08, 8.97, 22.50, 8 = 4 
(d) 101° 28’ 
Urea) E,W. tebe, vi 5.670, ..... 4-726 2 
Wenonah emits clei « rhomb. VE iy oll etn = eae 4 
XHlOSCtR dc ockcieee so thomb. vi 9.21. 12.48 5.56 4 





X-RAY CRYSTALLOGRAPHIC DATA 
SUPPLEMENTARY TABLE 


The following data have been reported since the original compilation. 
Key to references will be found at the end of the Table. 


Tue ELEMENTS 





Lattice constants 


System 
Substances structure, piece) =. is Atoms Refs. 
type | | 8Toup Ax. 
Ch Ue c, ang. 














LU... LO ORDO CODED Be ‘ 2.852, 5.865, 4.945 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


InorGanic CoMPOUNDS 














Lattice constants 
System, Gane 
Substance structure, | PP&ce Mol. Refs. 
type oe b Ax. 
ts y co ang. 
AgdPeden.. dmenernnse thomb. Di, | 18.0, 12.7, 12.2 57 | UT (a) 
Ag ClOsehtenasece soma: tetr. , | 8.486, 7.894, 4.37 8 ZK (39) 
AIBy. .| monocl. C? or | 8.50, 10.98, 9.40, 110° | Ig. no.* | ZK (15) 
54’ 
C 
AIBie) t.23.2..0n <tr e.tpseudo-cub.. |'39. 5% 14.50; .......; 04:30 Ig. no.* | ZK (15) 
AlBiows, tater ee evcal bette Cap LO2S perce 14.30) Ig. no.* | ZK (15) 
Di 
AIKFe(CN)s.........- abet inter 9.78 GC (2) 
AN Cackinetvnt a erecta, cub. O;, 8.02 ZK (16) 
INTIR AON aa seeges boa rhomb. C3, | 17.06, 22.36, 10.0 16 | PR (2) 
BisOacan pete tiers agate: monocl. Ch or | 5.88, 8.14, 7.48, 8 = 4 | AK (1) 
; 67°.07 
C; 

Carles taaa+s- cubhe 9 |-eaeae 15.24 24 JR (1) 
OSbr gata reaeck rhomb. Vi? | 3.20, 5.78, 6.41 | ZC (1) 
CooFe(CN)s..........- Gy eaBess 10.1 GC (2) 
TONES oa aS och oc edo RRR eto oe 3.479, 6.210, 5.730 ZC (3) 
CONN 8 Garsot aca eee | eames Seremeem iret SOLS nae Moras ZC (3) 
Crabcies ose eas tetr. Si (ait?) geen 4.56 8 | ZC (4) 
Cas @uClaeemen -eces rhomb Dip, | 9.69, 12.33, 7.58 ZK (17) 
GseSnBre.. ese eee. cae Gilde eo dann| 10.81 ZK (18) 
CuCh.2NH3.(NHa)o...|tetr. =‘ |...... W7e74, 2. 8.84 CR (2) 
(GIN I2y -eseeoeseuenete rhomb. D3, | 5.273, 9.05, 18.21 16 | AK (2) 
CuGr(ENs.censnee cub. Of, | 9.91 GC (3) 
@usFe(ON)e/. 422.50: cubs eae 10.0 GC (2) 
Cus[Co(CN)cJ2.......- cub. Of, 9.91 GC (3) 
GaNeH aes oer monocl. C5 15:00; see 13012581 8 | AC (7%) 

115° 
Bust ee ee cub., f.c. Of, | 5.957 4 ZK (19) 
Fekhe((N)e ws aeoube 9 |lMeeee 10.2 GC (2) 
Beckie (IN) tremrenencyerei es KOU enn || eeereraete 10.2 GC (2) 
HgClCsHa8.:-.....J.. monocl. oh | 9-34, 7.45, 7.81, 82.5 4 | AK (3) 
HgCICHS............| monoel. Ch ae, Tb TE, (b= 4 | AK (3) 
6. 
Keb Rgiisteecs ccc monocl. Che a 12.67, 8.50, B = 4 | AC (8) 
KeCdFe(CN)s......... dubs GUB® ROSE | 10.03 GC (2) 
RGIS! iO acerneriaa| jprcaso onaos D3, | 8.27, 11.63, 8.89 4 | ZK (20) 
KGSN Breen ere tetr. Dp) Pieereeen = , 10.61 ZK (18) 
KeSnCls.H20..........] rhomb Dif, | 8.21, 12.05, 9.10 4 | ZK (2) 


* Large number. 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 














Lattice constants 
System ace 
Substance structure, NE aL Refs. 
group 
type “ b i Ax. 
y ” ang. 
KeTaky7,........-..-.-| monocl. Chm) | 5:58; 12:67,18.50; 6 = 4 AC (8) 
90° 
KeynkeGN)et.:..).-| cubase Base. 9.98 GC (2) 
KG aH eeeebee ey aie +. CUDsst-C Of, | 8.95 4 AC (9) 
KsMo(CN)s.2H20..... rhomb. Dy, | 16.55, 11.70, 8.68 4 | AC (10) 
KB;03.4H20 or rhomb. Cy | 11.08, 11.14, 8.97 4 ZK (22) 
KB:0i0H2.(H30)2 
KBr@aBrose.ccc.ced-. monocl. oh | 4-28, 14.43, 9.71, 8 = CR (3) 
108° 23’ 
Ue OW ore ean monocl, Ch 13.09, 14.18, 4.2, 8 = 4 ZK (23) 
95° 7 
TRGET a Grate ferecs. orsyesa.syeto tetr. Ds TOS eee , 6.74 8 RS (1) 
MONT O}39 ak Shaeeecc es hex. CER4365, 445 ee 1 | ZC (5) 
a = 76° 56/ 
NOK OIC) Raseeneaces cub. Of, 5.12952 4 ZC (6) 
TiQH Ow gaeeeeen monocl, Ch, 7.37, 8.26, 3.19, B= 4 ZK (24) 
110° 18 
Mn Bilas cect ae | heme wanna See: 43, 6.1 2 | CR (4) 
Mao Biaeeet ence. -| EE@mD. valentine 4.30, 5.24, 6.30 ZC (A) 
Mangere at aa cay - tetr. Si CWI: ve ceac , 4.599 8 | ZC (4) 
NaAu2.(18.4°C)....... cub. Of 7.7872 8 ZK (1) 
NaBroaeteienc ace. 4 cub. OF 5.96095 4 ZC (5) 
NaBrOsc erree.-.- a cub. Te 6.71 4 ZK (25) 
INGO Nec. rhomb. Beso )i830454.01,5.61 ZK (26) 
NaNO imeser cc. : 2 .| hex. (rhbdr.) | C5, | 3.576, ..... 5.10 1 CR (5) 
NaC O2ivice.--.. dae | monocl. Cha a yee 6.49, B = 4 | AC (11) 
0° 42 
NaNoiereaan =... ae: Thode Waldo DiASS gore. senses « CR (6) 
a = 38° 43’ 
Nas(B2O6)i.....-.- ea «+ hex. (rhbdr.) | Dj TEE pe Pereton ae boee 6 ZK (27) 
a = 111° 29’ 
IN HCd Cla... ee «+ rhomb. Di, | 8-96, 14.87, 3.97 4 AC (12) 
NHABrICl............ rhomb. Vie | 6.13, 8.50, 9.94 ZK (28) 
NHgiie@lg..t:.4b0-. - oe beth | ee AA OR | retays » 7.94 ZK (29) 
(NHa)oSnBre.......... Gubeticsee lee. ee 10.59 4 ZK (i8) 
(NHa)sZrF7. 2.2. cub. f.c. O}, OQ B65 94 rldeaactiee 4 AC (9) 
(NHiCl)2CuCls.2H20.. | tetr. Dy; 7.5189)... , 8.245 JC (A) 
NieFe(CN)6......-..5 CUpiedy “BCL SRE... 9.98 GC (2) 
Dc), Aes See cipape- tetr. S? 8 /GT1RE Leora , 4.39 8 ZC (4) 
PbBre...... Reson ag. rhomb. Di, | 9.48, 8.02, 4.17 ZK (30) 
PbP207(300°) .......-- cub. f.c. Te | 8.01 GC (4) 
PdGlo wear, ae he i ce rhomb. Pnmn*| 3.81, 3.34, 11.0 2 ZK (31) 
PesOake ake «2  Pelcabases lent... 6.226 2 3C (2) 
RboSNBre..-.......-. CUD YECS] ge tk..ae 10.64 4 ZK (i8) 














Jie ee SE a a ee 
* Zarich notation. 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 








Suctens Lattice constants 

Substance structure, Space Mol. 

type group b Ax. 

a ¢ @ ang. 
RbeG2Obe- baie: ..| hex. (rhbdr.)| D? | 10.02, ..., 6.35 3 
Sclg erie eee rhbdr. DAN w5:667,. 9, 7.017 1 
(Stole ge ee es a pseudo-cub. | Dj ae Rees. b= 1 

{ 9° 344 
SrBr. .| rhomb, Die | 9.20, 11.42, 4.3 4 
Sr(OH)2.8H20......... tetr. Dit SO. , 11.55 4 
TeOencceaepsancre ee monocl. Vip | 5.50, 11.75, 5.59 8 
HDS Some Setionr ac Oe tetr. Di tS O2seee «6 200 

ToS uate ce ete hex: Con 220 ee, 18: 27 
Yn(SbOs)2 ........... tetr., b.c. | D8, | 6.585, .... 0.788 2 

















Refs. 


ZK (32) 
ZK (33) 
ZK (33) 
ZK (30) 
ZK (34) 
ZK (35) 
ZK (36) 
ZK (37) 
ZK (38) 


ee 
MINERALS 


ee 














Lattice constants 
Crystal | Space 
Name Formula systenilllesonp ‘a Mol. Refs. 
cr b, & ang. 
| ke. 

Albite....| Na2O.Al203.6Si0 monoel 7.94, 12.90, 7.12, B = ZK (3) 
116° 

Axinite...}| HCasAloBSisOis =|... 7.13, 8.91;,9.414, a= ZK (4) 
91°51’, B = 102° 52’, 
y = 81° 57’ 

Nacrite...| AlzO3.2Si02.2H20 | monocl. | C$ 8.94, fit, 43.0, B = ZK (5) 
90° 20 

Schizolite. | HNa(Ca,Mn)2Si3Os! tricl. -- | 8.09, 7.24, 7.05,a=| 2 | ZK (6) 
90°, B= 95°, = 
101° 56’ 









































MeTAL-onGANIC _Compounps 
ean 
Lattice constants 
System Grate 
Substance structure, ou Mol.| Refs. 
type Pe ee ee Ax, 
, z ang. 
Cuprous acetate + H20| monocl. | Cf, ae ee 13.89, 8 = 8 | UP (4) 
20 
hee acetate (ous) + | monocl. | C3, | 8.46, 11.75, 4.754, B=93°34’| 2 | UP (1) 
De PO OO TTOU OO ono 
Orcanic Compounps 
Acetamide............ hex. Gree Mead al... , 13.49 18 | AC (2) 
Bromanilesaeee eee monocl, Ch, | 8.62, 6.22, 17.94, 8 = 102° 4 | ZK (7) 








1 
ee —:.—OOn— 


2 


092. 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





System, 


Lattice constants 








Substance structure, Space Mol. 
es group : ; 
Co OC ro 
Chloranil 4. 2.2056 monocl. Ch, 18. He 5.78, 17.05, 6 = 4 
1033° 
Creatinine............ monocl. Cn 14. 86, 13.14, 5.85, B = 8 
110° 36’ 
Cyclohexane (180°)... .| cub. Ty, | 8.41 4 
Dicetyl ether..........| monocl. Ch, | 5.49, 7.45, 86.45, B = 4 
63.2 
Diketopiperazine...... monocl. Ch, | 5.19, 11.50, 3.96, 6 = 2 
83° 
1, 8 Dimethylpicene. ..} monocl. CG 8.16, 6.36, ¢ sin B = 
11.92, B = 84 
Diphenylamine. . 4pmoneclfamett |. o.. 14.0, 13.9, 39.5 32 
Te nee rhomb. Dj, _ | 13.95, 5.78, 15.40 4 
promide 
Glycine... . | monoc. Ci, | 5.10, 11.96, 5.45, 8 = 4 
111° 38” 
B-Glycine.............] monocl. Cn | 5-07, 6.23, 5.37, B = 
113° 27 
Hendecamethylcello- |............ Dz | 21.3, 34.5, 4.50 4 
triose. 
insulin’ ese Ae yee hex. (rhbdr.)| C$ | 74.8....... » 30.9 
Mentholoe iene tysne: Tow oo lin Sabo LL 820. Bay hes Acjasters 8 
ee se neeetiats D; | 12.0, 43.7, 4.50 4 
jose 
n-Paraffin (CsoHe2) . .. .| rhomb. D3, | 7.452, 4.965, 81.60 4 
Pentaerythrital........} cub.,f.c. = |...... 80638. Aerie cents’. 
(above 179.5°C) 
Phenoxselenine........ rhomb. Di 5.93, 7.85, 20.5 4 
Phenoxtellurine........ rhomb. D; 5.97, 8.16, 20.5 4 
Phenoxthionine....... rhomb. D; | 5.94, 7.76, 20.5 4 
Phenthiasine.......... rhomb. Coy or| 5.91, 7.90, 2.10 4 
Doh 
Phloroglucine dihydrate|............ Dip | 6.80, 8.103, 13.70 4 
Selanthren............| monocl Ch, | 14.5, 6.24, 12.1, B = 4 
110° 20 
Succinic acid.......... monocl Ci, | 5.10, 8.88, 7.61, 6 = 2 
133° 37’ 
Sulfanilamide......... rhomb Djy | 14.18, 5.6, 18.4, 1.476 8 
Thianthren........... monocl. Ch 14.4, 6.11, 11,958 = 4 
110° 0 
Tricyanobromomethane| rhomb. Din | 6.05, 11.33, 17.17 8 
Trimethylstibine hex. Dine ltesoy eerecna , 8:90 
dibromide 
Trimethylstibine hex. DinBhl leddon te se , 3.44 
chloride : 
Trimethylstibine hex, Dee fall kegOo; Mecrath oe » 9-59 
diiodide 
Trinitrobenzene....... rhomb. Qe | 12.77, 26.97, 9.74 16 
Trisodium-Tricyan- _| hex. Demniil0:2oyiereye » 5.56 
melamine Trihydrate 














Refs. 





ZK (8) 
IJ (1) 
PM (1) 
ZK (9) 
AC (3) 
ZK (10) 


IJ (2) 
AC (4) 


AC (5) 
AJ (1) 
Cs (1) 


PR (1) 
JA (1) 
CS (1) 


ZK (11) 
CS (2) 


PM (2) 
PM (2) 
PM (2) 








PM (2) 


IJ (3) 
PM (2) 
ZK (12) 
GC 
PM (2) 
ZC (2) 
ZK (13) 
ZK (13) 
ZK (13) 
ZK (14) 
AC (6) 





X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


REFERENCE KEY TO SUPPLEMENTARY TABLE 


AC—American Chemical Society Journal. (1) Jacob and Warren, 49, 
2588-2591, 1937. (2) Senti and Harker, 62, pp. 2008-2019, 1940. 1B) 
Corey, R. B., 60, pp. 1598-1604, 1938. (4) McCullough’ and Ham- 
burger, 63, pp. 803— 807, 1941. (5) Albrecht and Corey, 61, pp. 1087— 
1103, 1939. (6) Hoard, J. L., 60, pp. 1194-1198, 1938. (7) Hughes, 
EK. W., 62, pp. 1258-1267, 1940. (8) Hoard, J. L., 61, 1252-1259, 1939. 
(9) Hampson and Pauling, 60, pp. 2702- 2707, 1938. (10) Hoard ey 
Nordsieck, 61, pp. 2853-2863, 1939. (11) Zachariasen, W. H., 62, 
1011-1013, 1940. (12) Brasseur and Pauling, 60, pp. 2886— 2890, 1938, 

es cee hae "Journal of Science. (1) Ksanda and Tunnel, 385A, pp. 173-— 
178, 1938. 

AK—Arkiv. for Kemi, Mineralogi och Geologie. (1) Sillen, L. G., 12A, 18, 
1938. (2) Edwall, G. and Westgren, A., 14B, 7, 1940. (3) A. Johans- 
sen, A13, 14, pp. 1-11, 1939. 

CR—Comptes Rendus Hebdomadaires des Seances. (1) LeClere and Michel, 
208, pp. 1583-1585, 1939. (2) Silberstein, A., 206, pp. 1737-1739, 1938. 
(3) Silberstein, A., 209, 540-542, 1939. (4) Hocart and Guilland, 209, 
pp. 443, 1939. (5) Bassiere, oe 206, pp. 1309-1311, 1938. (6) Bas- 
siere, M., 208, pp. 659-661, 

CS—Chemical Society of Japan Bullen. (1) Ohasi, a 14, pp. 517-520, 1939. 
(2) Nitta, I. and Watanabe, T., 13, pp. 28— 35, 1938. 

GC—Gazzetta Chimica Italiana. (4) Venturelle, (Ge. 69, 73-86, 1939. 
(2) Rigamonti, R., 68, pp. 803-809, 1938. (3) Roller a Arreghini, 
69, pp. 499-508, 1939. (4) Peyronel, G., 69, 4, pp. 254-262, 1939. 

1J—Indian Journal ‘of Physics. (4) Benerjee and Haque, 12, pp. 183-194, 
1938. (2) Dhar, J., 13, pp. 27-29, 1939. (8) Benerjee and Ahmad, 12, 
pp. 249-258, 1938. 

JA—Journal of Applied Physics. (1) Sidhu, 8., 10, pp. 83-84, 1939. 

IC—Journal of Chemical Physics. (A) Greenberg and Walden, 8, pp. 645— 
658, 1940. (2) Gallonid and Roffo, 9, 875-877, 1941. 

IR—Journal of Research, Natl. Bureau of Standards. (1) MceMurdie, H., 27, 
pp. 499-505, 1941. 

PM—Philosophical Magazine and Journal of Science, London, Edinburgh and 
Dublin. (1) Lonsdale and Smith, 28, pp. 614-616, 1939. (2) Wood and 
Williams, 31, pp. 62-80, 1941. : 

PR—Proceedings of the Royal Society of London. (4) Crowfoot, D., 164A, 
pp. 580-602, 1938. (2) Phillips and Powell, 173A, pp. 147-159, 1939. 

BS—Ricerca Scientifica. (1) Caglioti and Giacomello, 9, pp. 545- 549, 1938. 

UP— University of Pittsburgh, Bulletin. (1) Hull, R. B., 35, pp. 142-149, 1938. 

UT— Universitatis Tartuensis Acta et Comm. (4) A, 35, 4, 1940. V. Koern. 

ZC—Zeitschrift fur physikalische ee. (1) Furst and er he B, 4, 
pp. 285-307, 1938. (2) Fensch, W. and Wagner, 4/, B, 1-14, 
1938. (3) Nowotny and Arstad, 38, =B, 6yepp: ab 1-465. "1688. (4) 
Nowotny and Arstad, 38, B, 5, pp. 356— 358, 1938. (5) Barth, SHAW ).; 
43, B, 6, pp. 448-450, 1939. (6) Levins and Straumanis and Karlsons, 
40, B, 1-2, pp. 146- 150, 1938.. (7%) exxxiii A, pp. 165-175, 1928. 

ZK— Zeitschrift fur Kristallographie. (A) Perlitz and Aruja, 100, 2, pp. 157- 
166,1938. (2) Aruja and Perlitz, 100, 3, pp. 195-200, 1938. (3) Ltowslye 
100, 4, pp. 297— oe 1938. (4) deJong, 'W.E., 99, 4, pp. 326-335, 1938. 
(5) ‘Hendricks, S. B., 100, 6, pp. 509-518, 1939. 6) Ito, Lvoo rs; 
pp. 437-440, 1939. (7) Chorghade, Si. AO2n2).pDe 112-118, 1939. (8) 
Chorghade, 8S. L., 101, 5, pp. 418-424, 1939. (9) Kohlhaas, Re 98, 5-6, 
pp. 418-438, 1938. (10) Giacomello, G., 99, 2, pp. 89-94, 1938. (a1) 
Kohlhaas and Sorembra, 100, 1, pp. 47-57, 1938, (12) ‘Verweel and 
MacGillavry, 102, 1, pp. 60-70, 1939. (13) Wells, A. F., 99, 5, pp. 367— 
377, 1938. (14) Chorghade, 8S. L., 101, 5, pp. 376-382, 1939. (15) 
Halla and Weil, 107, 5, pp. 435-450, 19389. (16) Nowotny and Mohrn- 
heim, 100, 6, pp. 540-542, 1939. (17) D. Mellor, 101, 1-2, pp. 160-161, 
1939. (18) Markstein and Nowotny, 100, 3, pp. 265-271, 1938. (49) 
Nowacki, W., 99, 4, pp. 339-341, 1938. (20) MacGillavry, de- 
Wilde and Bijvoet, J. a 100, 3, pp. 212-220, 1938. (21) Brasseur 
and De Rassenfosse, 101, 5, pp. '389-395, 1939. (22) Zachariasen, W. 
H., 98, 3, pp. 266-274, 163”, (23) Mooney, R., 98, 5-6, 377-393, 1938. 
(24) Pepinsky, RES 102, 2, pp. 119-131, 1939. (25) Hamilton, J. E., 100, 
2, pp. 104-110, 1938. (26) Verweel and Bijvoet, 100, 3, pp. 201— 
207, 1938. (27) Ssu-Mien Fang, 99, 1, pp. 1-8, 1938. (28) Mooney, 
R.C. L., 98, 4, pp. 324-333, 1937. (29) Harmsen, E. J., 100, 3, pp. 189-— 
194, 1938. (30) Kamermans, M. A., 101, 5, pp. 406-411, 1939. (31) 
Wells, Ay EL LOO NS pps 189-194, 1938. (32) Barnes and Wendling, 99, 
2,pp. 153-180, 1938. (338) Nowacki, W., 101,4, pp. 273-283, 1939. (34) 
Mellor, D., 100, 5, pp. 441-442, 1939. (35) Ito, T., and Sawada, H., 102, 
1, pp. 13-25, 1939. (36) Ketelaar, J.,t'Hart, W., Moerel, M. and Polder, 
D., 101, 5, 396-405, 1939. (87%) Ketelaar, J. and Gorter, E., 101, 5, pp. 
367-375, 1939. (38) Clark and Reynolds, 98, 3, pp. 185-190, 1937 
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LIGHT 


PHOTOMETRIC QUANTITIES, UNITS AND 
STANDARDS 


Photometric quantities and units are also given in the section Quantities: 
and Units under the sub-division Light. 


Candle (or International Candle). ‘The candle is the unit of luminous 
intensity. It is a specified fraction of the average horizontal candlepower of a 
group of 45 carbon- filament lamps preserved at the Bureau of Standards. 

Lumen. ‘The lumen is the unit of luminous flux. It is equal to the 
flux through a unit solid angle (steradian) from a uniform point source of one 
candle, or to the flux on a unit surface all points of which are at unit distance 
from a uniform point source of one candle. 

Illumination. Illumination is the density of the luminous flux on a 
surface. It is the quotient of the flux by the area of the surface when the 
latter is uniformly illuminated. 

Least Mechanical Equivalent of Light. One lumen at the wave- 
length of maximum visibility (0.556) equals 0.00161 watts (=0.000385 gram 
calories per sec.); one watt at the same wavelength equals 621 lumens. 

Relative Visibility. The relative visibility factor for a particular 
wavelength is the ratio of the visibility factor for that wavelength to the 
maximum visibility factor. 

Values of the relative visibility are given as a part of the specifitation of 
the standard observer under Colorimetry. 

Efficiency of a Source of Light. The efficiency of a source is the ratio 
of the total luminous flux to the total power consumed. In the case of an 
electric lamp it is expressed in lumens per watt. 

Spherical Candlepower. The spherical candlepower of a lamp is the 
average candlepower of the lamp in all directions in space. It is equal to 
the total luminous flux of the lamp in lumens divided by 47. 


FLAME STANDARDS 


VALUE OF VARIOUS ForMER STANDARDS IN INTERNATIONAL CANDLES 


Standard Pentane Lamp, burning pentane...... 10.0 candles 
Standard Hefner Lamp, burning amyl acetate... 0.9 “ 
Standard Carcel Lamp, burning colza oil....... 9.6 a 


The Carcel unit is the horizontal intensity of the carcel lamp, burning 
42 grams of colza oil per hour. For a consumption between 38 and 46 grams 
per hour the intensity may be considered proportional to the consumpticr. 

The Hefner unit is the horizontal intensity of the Hefner lamp burning 
amyl acetate, with a flame 4 cm. high. If the flame is 1 mm. high, the 
ntensity J = 1 + 0.027(2 — 40). 


EFFICIENCIES OF ILLUMINANTS 


The rating listed is the commercial rating of the lamp. The absolute 
efficiency is the equivalent power in light flux (at 0.5564) per watt input 
Efficiency is given in lumens per watt input. 








Lamp Rating, or Specifications Eff. | Ab. Eff. 
Acetyhene.... Avcecssyereeee 1.0 liters per hour .67| 0.0011 
Arc, Electric 

Carbor, Enclosed, d.c.. 6.6 amp., opal globe and 

reflector 5.9 | 0.0095 
Carbon, Open, d.c..... 9.6 amp., clear globe 11.8 | 0.0190 
High Intensity........ 150. amp., bare are 18.5 | 0.0298 
Magnetite, d.c........ 6.6 21.6 | 0.0348 
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EFFICIENCIES OF ILLUMINANTS (Continued) 











Lamp Rating, or Specifications Eff. | Ab. Eff. 

Gas burner, Open flame. .| Bray high pressure 0.22} 0.00035 
Gas mantle, Incandescent 

(high pressure)........ .578 jumens per B.t.u.| 2.0 | 0.0031 

per hr. 
(low pressure)......... .3850 lumens per B.t.u. 1.2 | 0.0019 
per hr. 

Incandescent electric 

Carbon filament....... 4. watts per candle ZI6uFO% 

Treated Carbon....... 1.25 watts per candle 8.0 | 0.0129 

Tungsten, Mazda C.... 40. watts, 115 volts 10.9 | 0.0176 

Tungsten, MazdaC.... 75. watts, 115 volts 13.9 | 0.0224 

Tungsten, Mazda C.... 100. watts, 115 volts 15.3 | 0.0247 

Tungsten, Mazda C....| 1,000. watts, 115 volts 19.3 | 0.0311 

Tungsten, Mazda C....| 5,000. watts, 115 volts 29.0 | 0.0467 

Tungsten, vacuum..... 10. watts, 115 volts 7.9 | 0.0127 

Tungsten, vacuum..... 40. watts, 115 volts 11.3 | 0.0182 
Mercury in Glass 

Low pressure, d.c...... 6.6 amp., 50 in. tube 13; 0.0210 

Optimum pressure, a.c. 400. watts 35. 0.0565 
Mercury in Quartz....... 110.  ~=volts, d.c. (Are only) | 22. 0.0354 
Moore nitrogen vacuum 

tubes Ae ee! 85. Vas 220-v. 60-cycle, 113 ft. 5.21) 0.0083 
Nernstilanip?., (2 4;,.cee Sire, Neetet etie gad h 09 omerkl eyes 4.8 | 0.0076 
SodinmpArc! 5) ata ress. 11,000. lumens 60. 0.0966 











INTRINSIC BRILLIANCY OF LIGHT SOURCES 


Brightness of source is given in candles per square centimeter. 





Source 


ed 


em? 





Carbon Filament at 2200° K 
Clear sky, BVCEALCs oo eine mc syeunie 
Crater, low Intensity Carbon are...) nn... co sk 
Crater, High Intensity Carbon Are 150 EEE UE EE ON By EA, 
Hlames) Catidle art nde ee ee ee ee 





Mercury, Low-Eressure)/)..2)5.55, RAP PUR 22h es 
Moon? (Full) Sessa or ac te tee eee es Meee | Oare 8 
Sodfimne Arc’ 2 79 Ses Oy SERPS pee ren ie ee OF Sarat) 
Star'( Algol) Oe. Sees Sa) 2S kee ei ey TA o Cg Se 
Sun (Max) 3). oe Seok eas 5s ee nee tiny, SS is ee 
Tungsten at'15 lumens per watt.::-.2> o> 
Tungsten at 30 lumens per watt..........2..20200ccecceee 
Tungsten lamp, 40-watt vacuum, filament................. 
Tungsten lamp, 40-watt vacuum, frosted-bulb.............. 
Toneeten lamp, projection 1000 watt, color temperature 





5 
Ss 4 


oN 
tgs 


to 
RON THE 


E 
3 


160,000 
380 





VELOCITY OF LIGHT (IN VACUO) 


(2.99776 + .00004) x 101° cm/sec. 
299,776. km/see. 
186,272. miles/sec. 
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WAVE LENGTHS OF VARIOUS RADIATIONS 






Angstréms 
Me OR TINT CRESS oh cc shea rah ene eet ua vo ue Sia a aE «as aueusxuusuae sD 0.0005 
MGOInNMAMAV RSMo he etn masa oehaidec ee cee eee 0.010-1.40 
JEU OREO CRE Oey CNC Se eee, CIE 10-150 
WECES AV IOLS ys) DELO Wile cre cities Nereis aM esp ens weds Toho icc eS 4000 
Limit of suns U.V. at earth’s surface bs 2920 
Visible Spectrum, «25.08 tn eee scondel aes oe Rear .. 4000-7000 
Violet, representative, 4100, limits. 4000-4240 
Blue;xrepresentative, 4700) limits... 2. $0 9. sane... . aac unte 4240-4912 
Green, representative, 5200, limits......................0% 4912-5750 
NPaxdAUTay VISI DIG Y . sorters ce ocravate: searycy a cesicashs < 4.« <vsyahapoueiahe 5560 
Yellow, representative. 5800, limits....................0-. 5750-5850 
Orange, representative, 6000, limits....................... 5850-6470 
Ried representative, 6500) limits... 4... soa eyg ates bs « seetdnee 6470-7000 
Uniray ed.eereater than ojcccc-s ss cc6 Ss gabe Sea: ch = glhgerct 7000 
IHertsian, Waves, beyondiare. «ke \. ode trained Sag ah ot oe cpalone om 2.20 X 106 


BRIGHTNESS OF TUNGSTEN 


Characteristics of Straight Tungsten Wire in a Vacuum 
(Forsythe and Worthing, 1924). 


Temperature °K 














Brightness EoI dt 
Candles/cm? dB T 
Absolute Brightness Color 

1000 966 1006 0.00012 22.0 
1200 1149 1210 0.006 20.0 
1400 1330 1414 OFtt 1752 
1600 1509 1619 0.92 15.2 
1800 1684 1825 5.05 13.7 
2000 1857 2033 20.0 12.3 
2200 2026 2242 61.3 11.2 
2400 2192 2452 157.0 10.3 
2600 2356 2663 347.0 9.6 
2800 2516 2878 694.0 8.9 
3000 2673 3094 1257.0 8.3 
3200 2827 3311 2110.0 7.8 
3400 2978 3533 3370.0 7.6 
3655* 3165 3817 5740.0 7.3 














* Melting-point of tungsten. 
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WAVE LENGTHS OF THE FRAUNHOFER LINES 


Sun’s SpEcTRUM 


At 15° C and 76 cm pressure. Wave length in Angstrom units (Fabry and 
Buisson system). 


ee LEE EEEUEEE SEES SSS HESEESEEEERSEEEEEEEEEE 

















Line Due to Wave length Line Due to Wave length 
U Fe 2947.9 h H 4101.750 
t Fe 2994.4 9 Ca 4226 .742 
7 Fe 3021. 067 G ie 4307 .914 
8 Fe 3047 .623 Ca 4307 .749 
8 Fe 3100. 683 Gq H 4340.477 
st Fe 3100. 326 F H 4861 .344 
3 Fe 3099 .943 > ae 5167 .510 
R ics 3181.277 z Mg 5167 .330 
Ca 3179 343 be Mg 5172.700 
Q Fe 3286 .773 bi Mg 5183 .621 
P Ti 3361.194 Ez Fe 5269. 557 
Oo Fe 3441 020 D2 Na 5889 .977 
N Fe 3581.210 Di Na 5895 /944- 
M Fe 3727 .636 G H 6562 .816 
L Fe 3820. 438 B Oo 6869. 955 
K Ca 3933 . 684 yi {8 7621 
H Ca 3968. 494 O 7594 
Dh 8228.5 
Y 8990.0 








WAVE LENGTHS FOR SPECTROSCOPE CALIBRATION 


ee LU EEE EEEEEEESEE EES ESEES ESSENSE GEESE 








Wave Wave 
Source Length Source Length 
Potassium flame............ On769On |, Solat--\. - pieteie ae sheer 0.5270 
Potassium flame............ 0.7665 || b1, solar or magnesium flame |0.5184 
Mercury) arena. =: «a cane 0.6907 || bs, solar or magnesium flame |0.5173 
Bi solare sae eo eae: 0.6869 || Mercury arc.............-. 0.4960 
Lithium flame>.. =>. .+.0res- O..6708 i Mercury arcyige.-.3..-.-- 0.4916 
C, solar or hydrogen tube. .. .|0.6563 || F, solar or hydrogen tube...|0.4861 
Mercurysarcesmentas ce ccet 0.6234 || Strontium flame........... 0.4608 
Dy, solar’ or sodium flame....|0.5896 || Mercury arc.............- 0.4358 
D2, solar or sodium flame... .|0.5890 || G’, solar or hydrogen tube.. 0.4340 
Miercuryaateris cts oe rarer: OVS AO Wer eUry GEC mint cretersrepe ss) scene 0.4047 
Mercuryaarceemren cere Qe SZ POI El eR SOLS EarelesaxerstPasnslels ecole 0.3969 
Mercuryare.ceeees ses cl. VRAIN, || VSe5 0 Eh oangoeccesouoddnc ao 0.3934 
‘Thallium flames ses. - 0.5351 














ee ae 


FLAME SPECTRA 


Compiled by T. G. Kennard 


Listed below are the prominent lines and bands given by volatile com- 
pounds when introduced into a gas flame. Additional, weaker lines are 
often observed. Wave lengths are stated in Angstroms, and in the case of 
bands refer to the position of the band head. _ Bands are designated by the 
Chel (b); the most sensitive or persistent lines or bands are designated 

ny Le: 


















Barium....| 5137 (b) Boron....| 5193 (b) Caleium..| 5544 (b) 
5347 (b) 5440 (b) 6182 (b) P 
6535 (b)) P 5481 (b) P 6203 (b) P 

















mT 
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Cesium. 


Lithium 


FLAME SPECTRA (Continued) 


Manganese chloride... . 








4555.5 
4593.18 
6213.0 
6723.3 
6973 .3 
4101.76 
4511.31 


6103 .59 
6707 . 86 


5158 
5193 
5230 
5360 
5392 
5424 
5592 


P 
P 
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Potassium.... 
Rubidium..... 
Sodiumay. 1. «1. 
Strontium..... 


Thallium... 


4044. 
4047. 
7664. 
7699. 
4201.8 
4215.6 
7800. 
7947. 


5889 .965 
5895 .932 


6060 
6628 
6747 


5350.47 


achachachas) 


(b) P 
(b) 
(b) 


? 


SF Coch ni cE nnd ra IE OLY 


es 


Ghd, FW bed Gay hid hide! a) i ont ey wget 
Eee 





La BN + 
Ue ee oe go | ‘ y 
Rh, dei \ sehyO per iH 
sz ay i 
i= bad 
i, Tha? 2547 ’ 
- ss i t 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS 


SECTION I 
Ultraviolet below 2000 A 


Wave lengths are stated in angstroms 


1 angstrom (A) = 10-8 em = 1074 microns (u) = 107! millimicrons (my) = 100 uu 

Intensities of lines are indicated by the numbers 1 to 10, the latter, the higher 
intensity, except as otherwise indicated. 

Characteristics of the lines are indicated by symbols as follows: 

I, II, III ete indicate lines produced by the neutral, ionized or doubly ionized 
atom respectively. 

2, 3, 4, ete. unresolved lines of 2, 3, or 4 components 


n_ broad or nebulous 

N very broad and diffuse 

p persistent lines 

P the most sensitive of the persistent lines 
r easily reversed 

R wide, self reversed 
























































ALUMINUM Antimony (Continued) Arcon (Continued) 
Wave Wave Wave Geissler 
length Are | Spark length Are | Spark length tube 
III 695.82 3 805. - 5 1589.5 4 
Ill 696.23 2 861. ee 6 1600.7 5 
Il] 854.98 3 976. ee 10 1669.7 7 
III 856.80 3 981. 5 10 1673.5 7 
II 1190.07 2 1012. i 10 1675.6 7 
II 1191.83 2 1042. 3 10 1788.1 5 
II 1211.93 1 1048. A 10 1820.0 7 
1310. ? 6 1162. 2 10 1830.6 10 
1319. ? 6 1168. 6 10 1831.4 9 
III 1384. 5 1171. ‘s 10 1836.3 9 
III 1606. 8 1193. £ 10 1843.1 9 
III 1612. 8 1205. 4 10 1855.7 9 
II 1671. p 10 1211. a 10 1865.9 8 
II 1719. 9 1295. 7 10 1868.7 8 
IL 1721. 9 1307. fe 10 1873.2 10 
II 1725. 10 1438. ~ 10 1877.7 8 
IL 1750. 2 1514. s) 10 1879.7 8 
1752. 3 1566.3 = 8 1886.1 7 
II 1760.1 7 1585. ae 8 | 
II 1761.9 7 1712. 6 
II 1763.9 10,2) 1725. 6 ARSENIC 
H 1765.7 7 1731. 5 
1767.6 9 1762. 10 Ww : 
1777. 4 1783. 10 length Are | Spark 
1792. 3 1810. 5 
1818.3 2 1867. 8 | 
IIT 1854.67 p 10 1870.6 10 Ee ; 
II 1858.15 p 7 1926.6 5 yo 
II 1862.48 p 10 a : : 
III 1862.90 p 100M ae a a at 
II 1930.3 2 ARGON a Fis : 
III 1935.2 7 onal =: 3 
II 1989.8 8 Wave Geissler 956. 8 
length tube 963. $ 10 
ANTIMONY oe BASS Fn eee | 984. ais 10 
1001. a 10 
| 1333.7 5 1009. i miiee 10 
456. 1 1334.5 7 1081. fc 50 
691. 2 1335.8 7 1093. 33 20 
723. 3 1460.1 5 | 1106. : 10 
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I. EMISSION SPECTRA BELOW 2600 A (Continued) 


Arspnic (Continued) 
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Bismuta (Continued) Capmtum (Continued) 
Wave Wave Q Wave Le 
ian Are | Spark length Are | Spark length Arc | Spark 
171, 15 1776.7 3 4 1921.8 2 
1208. 30 1787.1 3 4 1939. 2 
1267. 40 1791.7 4 4 1 1942. 7 
1287. 10 1823.5 3 5 1995. 3 
1700.2 10 1902.5 a 1 
1733.0 15 1959.6 3 
1742.9 20 1973.2 3 CatcruM 
pee p. 4r 
1936. p 5 
404. 6 
1972. p 4r Boron 410 8 
537 5 
King’s Intensity Scale Ill 677.01 655. 6 
MI rr 16} : - : 
758.47 . 
Wave length Are HI to 3 718. 6 
II 1624.4 8) 832. 10 
I 1825.87 840. 6 
1889.85 1000 R T 1826.41 1 902. 10 
1937.02 1000 R II 1434. 6 
1958.29 20r II 1553. ai 
1972.03 1000 R BROMINE II 1555. 8(2) 
1989.71 200 R 1562. 4 
1990.49 50r ri 1667. 5 
1994.25 25 Wave Geissler II 1807.8 7 
1994.79 100 r length tube II 1815.0 8 
II 1838. 92) 
B II 1840.2 10 
MEMES 1251.8 4 II 1843.7 6 
1384.6 8 II 1851.3 ie 
Wave 1488.6 8 
leahth Are | Spark 1531.9 7 
1540.8 p 6 Carpon 
rere : 
1331. ota 2 1576. Wave Geissler 
1582.4 8 Arc | Spark 
Hae 4 : 1633.6 p 10 length tube 
Toe ae ; —— 
1674. AS 
I 1694. x 6 Sonny metas fe 
TI 1869. y = WI 450.7 | .. | 6 |. 
ANS Are | Spark 533.9 | .. 1 . 
length TIT 538.4 | .. 7 
M : ne 
Pees Tr 643.4 |. 1° Sanh 
II 1036.32 se 3 Il- 560.5 | .. 2 bie 
II 1512.30 a 8 396. ts 1 574.4 | .. § a 
TI 1512.45 At 10 847. ee, 10 II 594.9 4 5 te 
II 1776.12 Ae 6 1369. ti 20 II 636.2 | .. 2 Pe 
II 1776.34 ais 8 1397. ae 20 651. 2] 6c) 33 
1462. BD 20 t ue ‘ : 
1466. St: 8 c 
AER 1472. “i g |? 904. | 4] 10] .. 
1514. Fi 20 |IIL 977.02) .. 12 <2 
670. ene 1 1628.7 re 6 1 1010.1 9 10 as 
791. se 2 1707.5 Re: 8 11 1036.2 | .. \ 10 5 
967. ve 3 1747.9 my: 6 TE1LOS689 ie 5 
1045. a 10 1768.8 an 6 1176. 10 | 15,6) s 
1051. 3% 10 1773.1 et 6 1323.7 7 7 ae 
1306. os 10 1844.5 Ar 10 1329.1 8 \ 4 
1317. os 15 1856.0 7“ 15 1329.6 8 ap 
1346. Se 10 1873.6 as 15 1334.5 p| 10 \ 10 
1533.7 5 3 1900.7 Fr 6 1335.7 p}| 10 aE 


I. EMISSION SPECTRA BELOW 2000 A (Continued) 
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Carson (Continued) CHROMIUM Copprr (Continued) 
Wave Geissler Wave Wave 
laneas Arc | Spark as leneth Are | Spark length Arc | Spark 
IV 1550.9 a efi eerie 202.6 1 1750. 6 
1 1561.3 5 5 5 438.3 4 1769. 4 
1657. 6 Ge come 456.8 4 1783. 3 
TI1 1980.98} 5 WONIE bias = 464.0 4 1840. 8 
469.8 4 1979.2 4 1 
575.3 5 1999.6 5 2 
Crrtum 619.9 6 
629.9 6 F 
7 637.8 6 LUORINE 
ave Are | Spark 648.7 5 
length Hae 4 Weak Geissler 
840. 3 engt tube 
399. 1 885.2 10 
TAL. 5 925.5 2 378.6 1 
830. 20 1004.4 3 420.1 1 
1332. 20 1018.7 3 Ill 480.15 4 
1373. 20 1816.4 10 Ill 467.70 7 
II 546.84 4 
IV 572.65 4 
Custum Cosaur II 605.67 8 
a 606.27 7 
606.81 9 
1884.0 6 gee II 606.95 4 
1889.2 6 937. : II 607.48 7 
1935.2 8 1128. 2 II 608.06 8 
1502. 3 
III 656.10 7 
1574. 5 
III 656.86 6 
CuLortne 1580. 3 | Im 658.34 8 
ae 5 | IV 676.06 4 
> K IV 677.17 5 
Wave Geissler 1790.4 4 IV 679.19 is 
length tube 1846. 4 I 951.81 5 
Tete ; I 954.78 7 
1940.3 8 I 955.53 6 
IV 538.08 3 1950. i I 958.49 5 
556.4 4 1955.2 A 
561.5 4 GALLIUM 
1956.6 5 ; 
574.3 4 
1969.4 5 
vhoues 1974.1 4 Ware fae a 
Bo) re ar 
V 633.18 6 length p 
V 635.31 6 Coe 
V_ 639.24 5 
653.7 4 124. 0 
663.2 4 155.7 0 425. 4 
712.6 4 324.5 6 509. 3 
VI 730.31 4 329.2 5 511. 3 
787.8 4 358.0 5 645. 2 
VII 800.70 3 452.8 7 800.4 5 
VII 813.00 2 777.3 5 828.8 5 
840.9 6 788.3 6 839.9 5 
888.0 4 1594. 5 860.4 5 
960.4 6 1642. 8 874.4 6 
984.8 4 1652. 6 909.3 5 
1008.6 4 1670. 6 938.5 6 
1014.9 4 1672. 6 989.5 6 
1070.9 4 1679. 6 1050.2 6 
1145.0 2 1687. 6 1102.7 7 
1547.2 3 1702. 5 1120.6 5 
1577.7 2 1722. 6 1133.6 6 
1821.9 2 I 1741. 6 1135.9 5 


I. EMISSION SPECTRA BELOW 2000 A (Continued) 


Gaurom (Continued) 


Germanium (Continued) | 


Harnium (Continued) 
King’s Intensity Scale 
























































Wave Wave Wave 
length Arc | Spark length Are | Spark length Are | Spark 
1136.9 5 1229.8 10 1774.81 H 10 
1156.1 7 1237.0 6 1815.71 i 9 
1163.5 6 1393.8 8 1919.52 4a 20 
1170.4 9 1402.8 6 1922.11 4g 9 
1192.9 6 1500.6 6 1922.74 - 12 
1195.0 6 1733. 6 | 1955.66 “A 12 
a SS ee Ce 
258. 4. es 15 
retell | Meee Pd Gor _——_________—— 
1279.2 - 7 | _———  — —__——_ . 
1285. if ELIUM 
1293.5 6 458. 1 | 
1295.9 10 832. 5 
1299.5 9 854. 4 : 
1303.5 10 864. 5 Wave Geissler 
975. 20 length tube 
1338.1 7 g 
1414.4 10 vis i 
1483.9 6 : 
1495.4 10 1488. 4@) I 585.2? p 10 
1534.5 10 mr ae II 1215.? z 
58 zl OTe 
ed | 1562. 3 II 1640.? p 5 
1799.2 7 1590. 
1802.3 7 ee 3 
1813.9 9 a 5 Hyprocen 
1845.0 8 ee 4 
ee 1659. 3 
Paar 3 972.54 
: 992. 
GERMANIUM 1600 5 Ee 
: 1086. 
ne 1726. 4 1215.68 
ee 4 1797. 3 y 
ce : 1740. 4 
Oe : 1767. 3 
868.3 6 1784. 5 InpIUM 
: 1795. 5 
892.6 5 2 
tes 4 1802. 5 
: 1822.4 4 
038.9 ; ee : Wave | Aro | Spark 
a ; | ee B | ime | Are | Som 
995.7 8 : ae 
tate 4 118701 5 161.8 0 
111.2 ole ee E 583, 1 
116.5 8 ee : 684 2 
1045.5 7 ees 4 752. i 
1058.8 6 Wey 4 882. 4 
1072.4 6 1921.0 4 954.7 4 
1088.3 Bikers 973. 3 
1998.6 5 197.3 3 1031.5 5 
1195.0 6 1054 6 
1116.8 6 1082. 6 
1138.0 8 _ . Harnrum 1222.5 6 
1159.5 8 King’s Intensity Seale 1233. 6 
1160.8 ig dt woe oak a a 1320. 7 
1173.7 6 1381. 9 
1183.4 8 1623.06 12 1406. 8 
1189.0 10 1628.91 12 1435. 5 
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I. EMISSION SPECTRA BELOW 2000 A (Continued) 


Invrum (Continued) 





Wave 
length Are 





III 1488. 
1521.6 
1533.5 

II 1625.6 

II 1749.2 
1966.7 
1977.3 


Re 
monovwnem 


home eee 


TopINE 


Geissler 
tube 


Wave 
length 


1234.2 
1336.7 
1355.5 
1390.9 
1425.7 
1458.2 
1459.2 
1514.8 
1518.3 
1641.1 
1642.5 
1782.9 p 
1830.4 
1844.5 
1876.4 


i 
NOOO NNNTNOAMWDAAAW 


Tron 


Spark 








Wave 
length Are 


294.3 
365.8 
381.1 
392.9 
417.5 
552.1 
602.4 
609.1? 
666.9 
669.9 
859.9 
863.2 
929.2 
983.8 
1006.0 
1017.6 
1031.8 
1062.1 
1143.4 
1186.4 
1228.9 
1254.1 
1260.8 
1272.2 





Spark 





WW NYNYNNNEONWWWH PPO PTA Ob 


Iron (Continued) 


Leap (Continued) 
































Wave eee Wave 
feneth Are | Spark lenath Arc | Spark 
1373.9 2 1534. ay 7 
1387.8 2 1554. ee: 10 
1409.4 2 1660. 50 2 
1430.6 2 1671. oa 2 
1525.5 2 1682.5 p 6 2 
1532.3 2 1726. 6 2 
1538.3 2 1781. os 2 
1597.7 2 1796.5 6 3 
1630.9 2 1822. 8 3 
1702.0 3 1869. oe 5 
1718.3 2 
1724.0 : 
1787.0 
17883 5 MAGNESIUM 
1843.9 2 
1895.0 i i315) |} amas 2 
1913.3 4 1320.9 - 5 
1914.2 3 1323.2 : 4 
1953.6 2 | 111735. 1 6 
s TE 1787. 2 7 
1741. 5 oe 
1744. 5 es 
KryPTon II 1750.9 we 5 
King’s Intensity Scale II 1753.6 ie 6 
T 1828. 3 se 
1856. 5 
Wave Geissler ee ; 
length tube ; 
1931. 6 
Il 886.29 8 
Il 964.93 12 SOLOS 
I 1164.88 an 
I 1235.85 311 1 
648 2 
893. 10 
Leap 1113 5 
1118 5 
1438. 5 
W. 1573.? 5 
1 oon Are | Spark 1789. 10 
ets 1892.0 4 
[ee 1904. 5 
1952.1 3 
884. 5 1993 5 
890. 3 
894. 5 
aes i Mercury 
954. 3 
1004. 3 
1029 10 1 1269 7 5 
1166. Wi 1527. 5 
1208 ih 1592. 8 
1213 3 1599. if 
1232 7 II 1659. p 10 
1250. 10 1677.9 10 
1267. 7 1738.3 8 
1316. 10 1798.7 ™ 9 
1349. 3 J 1849. P 10 10 
1434, 10 II 1942. p 10 5 
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I. EMISSION SPECTRA BELOW 2000 A (Continued) 





































































































Mo.yspENUM Oxyaen (Continued) OxycGeEn (Continued) 
Wave Wave Wave 
Tenet Are | Spark lesen Are | Spark length Arc | Spark 
1377. 1 | Hl 525.79 |. 6 1175.6 rs 10 
1548. DG NR 5 1200. -. | 10, 
1692. 2 | IV 554.07 - 5 TOUTO2) en 10 
1697. 4 | IV 554.52 | .. 5 1247.7 .. | 10@ 
1809.8 7 || IV 555.28 - 5 1277. 4 5 
580.41 - 3 1 1302.3p | 10 4 
x 580.98 o 4 11305.0p | 10 ag 
ICKEL II 616.31 33 5 
11306.1p | 10 a 
Il 617.06 os 5 113557 8 
Il 644.16 us 6 8 a 
1398. 2 I 9 T 1358.7 5 wi 
sor, ; Il 673.75 “a 5 1760.9 8 
165 Ill 702.33 a 6 1781.4 7 
1653. 6 a 
Ill 702.82 aa 6 1787.0 7 
1693. 7 | q1 702.90 6 ee i 
1709. 6 oa Be II 1961.60 a 3(3) 
1767, 6 TI 703.85 aa 7 
1855. sy oie ota 
aaa : V 758.69 4 4 PALLADIUM 
: V 759.45 ad 4 
u 760.23 sf 3 
NirroGen 760.46 - 5 II 1596. 
V 761.13 . 4 Il 1625.8 5 
: V 762.00 - 4 II 1667.6 7 
Wave Geissler Il 796.61 e 6 Tl 1693.4 6 
length tube II 832.76 on 8 Il 1704.3 8 
III 832.93 7 7 11 1741.0 6 
II 833.33 Se 9 TI 1781.8 6 
II] 685.5 54 Ill 833.74 ss 8 
Il 916.82 2a) Il 834.46 me 10 
IV 922.02 a III 835.09 ia 3 
IV 922.57 III 835.29 a 9 PHOSPHORUS 
IV 993.18 889.7 rs 8 
Hy ta el le 
924.31 es : bes Gone 
III 989.90p 2 917.8 Fe 15 ore Spar kaleWler 
III 991.66p 3 I 948.7 4 e ength ane 
1085. 10a) I 950.2 4 me 
1184.1 i0 : 950.9 4 ey 
1200.4 p 10 : me 
V 1242.2 4 I 953.0 2 a A ea : . 
II 1276.0 10,3) I 971.76 8 8 IV. 827.95 8 ze 
1335.3 10 Lgetoat Y 5 | tr 859.69 6 SE en 
T 1492.83 3 I 973.92 4 4 V 865.48 4 ak 
-T 1494.78 3 I 976.50 | 5 5 : . 
3 ; Ill 913.99 4 ie 
1657.2 7 I 978.62 4 4 ee - 
J 1742.81 5 990. 36 10~@) | qr 918.69 5 of 
1 1745.31 is 991.5 oo 10(2) Tl 921.86 5 ce 
1010.5 a 10 mae . 
—____—————]]__ 1 1026.0 9 oo) ae ee 5 . 
OxyYGEN 1 1027.5 8 a 1003.64 5 ad 
TV 1035.54 4 a 
Ww ee ‘ - | vitiso2 | 10 
ave 1036.9 x 7 8. . 
length Are | Spark 1 1039.26 8 8 V 1128.04 10 ye 
1 1041.0 8 8 1O7Is6 = 3 
1 1041.71 5 7 1685:8 5 
136.6 : 0 1066.3 iy 5 1693.8 4 
305.7 3 3 1085.2 10 W774.8 p % 
374.3 F 4 1128.4 5 1782.7 p ff 
III 507.38 3 4 1132.3 10 1787.5 p 6 
IIL 507.68 5 1134.8 10,2) 1834.5 4 
Ill 508.18 6 1152.6 6 | I 1846.8 7 
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I. EMISSION SPECTRA BELOW 2000 A (Continued) 




























































































PxuoseHorvs (Continued) SELENIUM Siricon I (Continued) 
King’s Intensity Scale 
Geiss- Wave 3 
Wave Are | Spark Wave 
Are ler length Are 
length ibe length 
1854. Az, if 1845.53 25.r 
1 1851.11 6 6 1960. p 10 10r 1846.13 12 
I 1859.36 6 6 1993. 5 “e 1847.47 35r 
1848.16 20r 
Suu100N 1850.68 50 
ees 1851.80 10 
TEENY Gates: 1852.48 5r 
Wave Sparkly ler 1853.17 10 
length fibe 1873.11 8 
Wave 1874.86 25 
ene Are | Spark 1875.82 10 
WV soie 1) we] 8 
ae 2 1893.22 25 
390. 1 IV 749.7 3 3 
696 3 | IV 815.0 7 Let 34 50 
5 A ( 
1904.66 12 
702. 3 IV 818.0 ff 7 
1976.96 15 
714. 3 IV 1066.3 8 1978.57 12 
805. 3 III 1110.47 5 1980.00 10 
930. 3 | II 1194.89 5 1982.60 20 
935. 3 III 1206.9 10 1985.73 20 
1056. 3 II 1260.66 8 1988.36 30 
1118. 3 II 1265.04 10 
ite 2 ae eae 10 
1213. 1402.9 8 
1226, 5 | Til 1500.39 5 pans 
1287. 5 v pee aee 8 W 
1461. 4 1533.55 10 yave 
1473. 4 II 1711.0 6 length Sromhy Buck 
1597. 3 7 ae 8 
1680. 5 817. a 10 
1723. 4 1885. 10 Ws 1445. 5 
1889. 5 I 1988.97 5 # 1486. 4 
1928.5 5 1696. : 
Stuicon I 1566. 6 
King’s Intensity Scale 1656.8 5 
PorTasstuM 1674. 2 
Wave 1693. 6 
length Are nee 
382.5 2 1769. 4 
470.4 4 1772. 4 
612.5 3 1629.96 8r 1794. 4 
765.7 3 1696.20 20r 1802. 4 
1669. 402) 1697.96 20r 1816. 3 
1703. 9 1700.43 br 1839. 3 
1771. 6 1769.78 15 1860. 4 
1787, 4 1770.63 8 1873. 4 
1944. 5 1770.94 10 1880. 4 
1776.85 10 1889. 4 
1783.23 8 1916.3 4 
eae an 1932.3 2 
OE 1956.9 3 
ago 1814.02 50 1999.5 2 
1814.09 30 
1822.46 10 
791. 5 1836.52 20 Soprum 
1214. 6 1838.00 10 
1603. 5 1841.16 10 
1880. 5 1841.47 20r 1372.3 2 
» 1993. 5 1843.77 15 1376.6? 1 
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I. EMISSION SPECTRA BELOW 2000 A (Continued) 

























































































Soprum (Continued) THALLIUM Tirantum (Continued) 
Wave q Wave Reese 
ie a Arc | Spark length Are | Spark length Are | Spark 
e 395. ry ees Fe 5 
662. 3 1294. = 
ae ; 697. 4 | IIL 1298.8 t 2 
1669.3 4 817. 3 1437.3 eh 5 
1698.9? 10 908. 2 1658.7 os 19 
1703.5 9 1029. 4 1671.2 ‘ta 10 
1749.3 8 s 082. 
1770.8 g | iil 1266. 8 | TUNGSTEN 
1773.5 6 1337. 4 
de 1478. 4 1550.2 3 
1787.4 4 1499. 4 1679.2 3 
IIT 1559. 10 1785.5 5 
1561. 8 1787.0 5 
SrrontTiIuM 1660. 10 1788.3 5 
i 1793. 9 1895.5 6 
1815. 10 
1828. 6 URANIUM 
II 1613. 4 1893. 10 
II 1620. 5 397. 1 
II 1769. 8 764. 5 
II 1778. 9 Tin 1587. 5 
1833. 5 
392. 1 1981. 5 
410. 2 1985. 5 
SuLrur 502. 2 
508. 2 VANADIUM 
752. 3 783.0 5 
IV 661.42 6 es 3 684.5? 5 
IV 744.92 5 pe ie 793, 3 
IV 748.40 5 907. 3 1112. 2 
IV 750.23 5 : 1437.3 2 
IV 753.75 6 910. 8 ‘ 
V_ 786.51 6 956. . Less. 2 
IV 815.97 5 Aaa 2s " Yrremm IIL 
as Ae 2 1058. ee 3 it King’s Intensity Scale 
; 1062. s 3. =" Wave | ee 
ae md 5 leagth Intensity 
1089. se 5 
TELLURIUM 1132. Ate 12a 989.21 1 
1158. cal 20) |\__ 996.37. ee 
9 
hs a ene er Zax 
: 1314.7 ir 10 W 
634. 1 aNe c 
Ste = La it i Teceth Are | Spark 
928. 4 1370. ii 677.9 5 
931. 4 1387. = 5 I 1457. sm 8 
1004. 5 1410.8 ‘< 5 I 1589. = 10 
1007. 5 1437.7 iad 10 I 1601.2 ae 6 
1064. 5 1475. ad 6 1620.0 6 
1107. 5 1570. a 4 1622.9 7 
1117. 5 1757. ten 10 1629.4 9 
1123. i 1811. “i 10 1639.5 9 
1150. 5 1899. 3 10 1645.0 8 
1167. 10 % 1651.9 it 
1951.4 3r ae 
1174, 7 1983.4 os 1673.2 7 
1216. eee 1707. < 
1219. Me 1743. 10 
1223. 7 TiaNrum 1746. 8 
1291. 5 1750. 7 
1297. 5 324. 1 1767.8 if 
1345. 7 781.6 10 1811. a 
1461. 7 834.0? 2 1834. 7 
1826. 5 1113.4 5 1839.3 6 
1120.5 5 1864. 5 
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SECTION II 
2000 to 10,000 A 


Wave lengths are given in angstroms 


Intensities are given according to the M. I. T. Wave length Tables. 
Characteristics of the lines are indicated by symbols as follows: 


bh band head 
















d_ double line 
1 shaded or displaced to longer wavelengths (asymmetrical) 
m mean value 
n hazy, diffuse, nebulous 
r narrow or wide self-reversal 
s shaded or displaced to shorter wavelengths (asymmetrical) 
w wide or complex 
W Very wide or complex 
( ) Discharge tube intensity 
I line classified as emitted by normal atom 
II line classified as emitted by singly ionized atom 
ACTINIUM 
NN 
Wave Wave Wave 
length length Are Spark length Are Spark 
4088.37 4359.09 30 4413.17 100 
‘ 4386.37 100 4812.25 60 


ALUMINUM 
11 2016.91) .. (80) 11 2650.10) .. (30) 11 4585.82] .. (40) 
II 2087.00) .. (40) 1 2652.49] 150r 60 11 4588.19] .. (30) 
11 2094:3') .: (50) 1 2660.39] 150r 60 II 4898.76 (30) 
11 2094.8] .. (50) 11 2669.17) 3 100 II 4902.77 (30) 
11 2095.2 | .. (40) 2748.86 (30n) || I 5280.21 (50) 
II 2099.68} .. (40) 2805.65 (30) II 5283.77 (100) 
II 2243.05} .. (30) II 2868.52 (80) TI 5285.85 (50) 
1 2263.45| 60r 25 II 2881.46 (30) 11 5312.32 (35) 
1 2269.09] 60r 25 2884.20 (30) 11 5316.07 (70) 
J 2367.06] 150r 50r II 3041.28 (50) 11 5371.84 (50) 
1 2373.13] 100 r 30 11 3074.66] .. (50) II 5593.23 (200) 
1 2373.36| 200 r 100 r 1 3082.15} 800 800 TI 5853.62 (35) 
12378.41| 40 20 13092.71/1000 1000 11 5971.94 (35) 
11 2392.15} .. (30) 3092.84] 50r 18 TI 6001.76 (60) 
JI 2459.82) .. (30) 11 3428.92] .. (50) II 6001.88 (50) 
11 2475.26] .. (30) II 3586.55 (200) II 6006.42 (30) 
II 2476.30} .. (30) II 3586.69 (200) II 6068.43 (60) 
11 2540.12| .. (30) 11 3586.80 (200 wn) || II 6068.53 (30) 
TI 2545.60| .. (50) 11 3586.91 (500 n) || II 6231.76 (35) 
11 2552.12| .. (40) 11 3587.06 (100) II 6243.36 (80) 
11 2556.01) .. (30) 11 3587.44 (80) 16695.97| .. (50) 
11 2557.71] .. (40) 3612.47 (80 n) 17362.31| 5nl | (50) 
11 2565.68} .. (30) 11 3651.06 (50) 1 7835.33} .. (40) 
2567.99] 200r 80 r 11 3655.00 (100) 1 7836.15] .. (50) 
2575.10) 200 r 80r 11 3900.68) .. (200) 11 8354.35] .. (50) 
2575.41| 30 30 13944.03|2000 1000 11 8359.57| .. (40) 
TI 2586.95] .. (50) 13961.53/3000 2000 II 8363.52| .. (30) 
II 2597.18 (50) 11 3995.86 (30) JI 8640.70) .. (30) 
II 2627.68 (60) II 4026.5 (30) 18772.88| .. (80) 
II 2631.55 (60) II 4226.81 (35) 18773.91| .. (150) 
II 2637.70 (40) II 4227.50) + (30) 18774.56| 100 » 
II 2638.26 (30) 


























Il. EMISSION SPECTRA 2000-10,000 A (Continued) 








ANTIMONY 

Wave Wave Wave b 

length Arc Spark tome Arc Spark each Are Spark 

1 2068.38) 300 r 3 13232.50| 150 250 wn TT 5354.24) (200) 

1 2175.89] 300 40 3241 28) .. (350 Wn)|} II 5464.08) .. (100) 
2179.26) 35 40 1 3267.50} 150 150 Wn || II 5567.0 AA 40 
2201.40} 40 25 3304.11) .. 40 wn IT 5568.09 6 200 wn 
2262.54] 40 25 3383.14} 40 50 11 5631.97} 15 (40) 
2306.50} 35 30 3473.91 3 300 wn 11 5635.18} .. (40) 

1 2311.47] 150 r 50 11 3498.46] .. 300 wn II 5639.74 100 wn 
2373.62] 75 25 11 3520.47|  .. (125) II 5895.09 (150 wn) 
2383.63) 75 20 3559.24 2n 50 wn TI 6004.6 200 n 
2395.20} 50 15 3596.96} .. (100) II 6005.21}... (200) 
2422.14) 50 20 3597.51 2 200 wnl 6079.55} 20 100 n 
2426.35) 75 25 3637.83 2n 60 II 6079.80) .. (60) 
2445.51) 75 30 11 3722.79] 40 Ws 50 11 6129.98} 10n 150 n 
2478.31} 75 100 4033.54) 70 60 6154.94 8n (40) 
2510.53) 50 20 11 4195.17] .. 50 6647.44)... (60) 

1 2528.53} 300 r 200 II 4596.90 (70) 6778.38 5 40 
2574.11) 30 40 II 4599.09 (40) II 7275. dee 35 

J 2598.06} 200 100 II 4612.92 (50) II 7428. ie 35 
2612.30) 50 60 II 4647.32 (80) 7844.41} 100 ny 
2652.61} 50 75 II 4711.26 (100) 7924.65) 300 
2670.64) 50 35 II 4765.36 (40) 7969.6 50n 
2682.76} 50 35 4784.03 (70) 8411.70} 60 
2692.25) 40 40 TI 4802.01 (40) 8572.61} 200 
2718.89) 50 50 II 4877.24 (60) 8617.7 40 n 
2769.94) 100 75 II 4948.52 (50) 8619.52) 150n 
2851.11) 50 45 II 5010.42 (40) 8682.7 | 100n 

1 2877.91) 250 W 150 5044.56 (100) 8700.1 50 Wn 
2980.96] .. (125 nd) 5113.86 70 8735.7 40 Wn 
3011.07} .. 70 5141.2 40 9518.68} 400 

II 3022.19} .. 60 TI 5176.55 (50) 9578.68) 400 
3029.81) 100 200 wn TI 5238.94 (50 wn) 9949.14) 400n 
JI 3040.67) .. (400 wn) 
—— ee a a ea I 
ARGON 

Wave Discharge] Wave Discharge] Wave Diccharge 

length Are Tube length Are ube length Are Tube 
2137.2 40 2313.74 60 3169.68 50 

II 2152.6 60n 2314.99 40 13172.96 150 
II 2159.0 60n 2316.31 100 3181.05 25 
“2162.74 60n 2331.45 60 13200.39 100 
2164.17 100 2337.79 60 13284.51 100 
If 2171.41 60 2357.60 60 3249.82 25 
IL 2179.25 40 II 2360.07 40 13257.58 100 
IL 2183.3 40 2364.14 40 3293.66 25 
2213.0 60 II 2383.50 40 13319.34 300 
2218.87 60 2385.00 40 13323.82 30 
2221.94 40 II 2387.96 40 13325.50 100 
2222.93 60 2534.74 40 1 3373.48 300 
2224.76 40 2544.72 40 11 3376.46 25 
2227.70 60 2708.28 40 3388.54 25 

II 2235.77 40 2806.16 40 13392.81 100 
II 2238.2 60 TI 2891.61 40 13393.75 250 
2280:6 60 II 2942.90) 100 13406.17 30 

, 2282.05 40 II 2955.39 40 1 3461.08 300 
2287.8 60 II 2979.05 40 3491.54 50 
2298.17 40 11 3093.41 ae 50 1 3506.46 30 
2309.16 40 3139.02 25 3514.39 125 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Argon (Continued) 






































oe 
Wave Discharge] Wave Discharge] Wave Discharge 
length Are Tube length Are Tube length Are Tube 
3545.58] .. 300 1 4181.88) .. 1000 14835.97] .. 30 
11 3545.84) .. 125 14190.71) .. | 600 1 4836.69] .. 150 
3548.51] .. 25 14191.03} .. 1200 4847.90) .. 80 
13554.31) .. 300 1 4198.32) .. | 1200 1 4876.26] .. 200 
13555.97| .. 100 1 4200.67) .. 1200 4879.90) .. 300 
18563.26| .. 100 4228.18) .. 40 1 4883.27; .. 30 
13564.27| .. 100 II 4237.23] .. 40 1 4886.29} .. 30 
13567.66| .. 300 PAD51.18) .. 800 1 4887.95) .. 200 
13572.29| .. 300 1 4259.36] .. 1200 1 4894.69) .. 150 
3576.62). .. 300 1 4266.29) .. 1200 11 4904.75}... 30 
3582.35! .. 50 4266.53) .. 200 1 4921.04) .. 80 
MS5s2070) we 30 Waa720u7 oe 1200 4933.24) .. 30 
3588.44] .. 300 II 4277.55}... 80 1 4937.72) .. 30 
13606.52| .. 1000 4282.90) .. 40 1 4956.75) .. 100 
13632.68] .. 300 1 4300.10) .. 1200 4965.12) .. 40 
13634.46| .. 300 TI 4300.66; .. 30 1 4989.94) .. 80 
II 3639.85) .. 25 4331.25] .. 200 5009.35} .. 200 
13643.09| .. 100 4332.06) .. 80 TR5017.16) 60 
13649.83) .. 800 114333.56) 1000 1 5032.02) .. 60 
13659.50| .. 100 1 4335.34] .. 800 1 5048.81) .. 500 
13670.64; .. 300 TE423710)) .. 30 1 5054.18) .. 300 
13675.22| .. 300 14345.17| .. 1000 1 5056.53} .. 200 
13690.90' .. 300 4348.11} .. 500 n 1 5060.08] .. 500 
3729.29) .. 200 AZ52.231 .. 30 5062.07) .. 200 
13743.76| .. 100 1 4363.79] .. 80 1 5070.99] .. 40 
13770.37| .. 400 II 4370.76} .. 30 1 5073.08) .. 200 
3780.84] .. 50 4371.36) .. 80 15078.03|} .. 40 
13781.36] .. 300 4379.74 .. } 80 1 5087.09}... 60 
3809.49| .. 25 4400.09) .. | 30 7.5118.20) .. 60 
13834.68) .. 800 4401.02) .. | 40 W5i27278) ae 60 
3850.57| .. 400 4420.90) .. 40 5145.36} .. 200 
3868.53) .. 50 1 4423.99} .. | 80 15151.39) .. 200 
3875.26] .. 25 4426.01) .. 300 1 5162.28) .. 500 
3891.97) .. 25 4430.18) .. | 100 Dtyi-69| le 40 
13894.66} .. 300. 4431.02) .. 80 1 5187.75] .. 800 
13899.86|) .. 100 TI 4481.83} .. 80 1 5192.72] .. 60 
3914.76| .. 25 1 4510.73) .. | 1000 1 5210.49} .. 200 
$928.62! ... 125 1 4522.32) .. 800 15214.77| .. 200 
3932.55} .. 25 4544.75). 30 I 5216.28] .. 60 
3944.27) .. 50 4545.08} .. 200 1 5219.30} .. 40 
J13946.10| .. 25 4579.39} .. 80 Tib22127) .. 500 
13947.50} .. 1000 1 4589.29) .. 80 1 5229.86} .. 40 
13948.98| .. 2000 TI 4589.93) .. 150 1524110) .. 60n 
3968.36) .. 200 1 4596.10] .. 1000 1 5246.24] .. 40 
3979.36! .. 25 11 4609.60} .. 300 1 5249.20) .. 40 
3992.06) .. 25 1 4626.78) .. 30 15252279) ee 300 
4013.87) .. 200 14628.44) .. 1000 15254.48) .. 60 
4033.83) .. 30 II 4637.25} .. 30 5280.40} .. 60 
II 4035.47} .. 30 1 4642.15) .. 80 1 5286.08) .. 60 
4038.82} .. 40 1 4647.49} .. 40 15309.52| .. 200 
II 4042.91) .. 80 4657.94] .. 150 Dpeliaioly oe 60 
1 4044.42) .. 1200 1 4702.32) .. 1200 15347.41| .. 200 
1 4045.97) .. 150 1 4709.50} .. 30 1 5373.49) .. 500 
1 4054.52) .. 80 4726.91) .. 200 T5SSTOU ee 40 
JI 4072.01] .. 150 4735.93)... 400 1 5389.10} .. 40 
4072.40} .. 40 1 4746.82) .. 80 1390.72) .. 40 
4082.40) .. 30 14752.94] .. 150 T5393.97) .. 200 
4103.91) .. 200 4764.89) .. 150 15410.47| .. 500 
W413 173)|_ sn 80 14768.67| .. 150 1 5421.35} .. 500 
4154.50) .. 80 1 4798.74] .. 30 1 5439.97] .. 500 
1 4158.59} .. 1200 4806.07; .. 500 1 5442.22) .. 500 
14164.18] .. 1000 1 4834.10} .. 30 15448.21) .. 100 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
AraGon (Continued) 






































































Wave Discharge] Wave Discharge Wave Discharge 
length Are tube || length Are | tube length Arc tube 
}. — 
15451.65! .. 500 II 6114.92 100 | 1 7635.10 500 
15457.37| .. 200 1 6145.48 100 | 1 7670.04 50 
1 5473.44) .. 500 1 6155.23 60 | 17723.76 200 
1 5490.13) .. 60 1 6170.18 100 | 7724.21 200 
1 5492.06) .. 40 1 6173.11 100 | 17798.55 30 
1 5495.87) .. 1000 1 6212.51 100 | 17868.20 40 
W5506301) Vee 500 1 6215.94 60 | 7891.07 100 
15524.93]  .. 300 1 6307.66 30 =| 17948.17 400 
1 5528.93] —.. 40 1 6369.58 30 / 18006.16 600 
15534.45) 60 1 6384.72 100 | 8014.79 800 
1 5540.90}... 40 1 6416.31 100 | II 8017.55 60 
15558.70) .. 500 1 6538.11 30 i = 8046.13 50 
15559.62| .. 200 1 6604.85 30 ) 18053.31 100 
1 5572.55) .. 500 TI 6638.24 30 1 8103.69 2000 
1 5581.83] .. 60 II 6643.79 100 1 8115.31 5000 
1 5588.69) .. | 500 1 6660.64 100 II 8119.18 50 
1 5597.46) .. 500 1 6664.02 100 8178.84 40 
1 5600.43] .. 40 1 6677.28 30 1 8255.07 50 
15601.08) .. 60 II 6684.36 30 | 18264.52 1000 
5606.73) .. 500 1 6698.85 100 1 8384.73 60 
1 6617.97; .. 60 1 6719.20 100 1 8392.28 80 
1 5620.89) .. 60 1 6752.83 200 1 8408.21 2000 
1 5623.76] .. 60 1 6756.10 100 1 8424.65 2000 
1 5635.54) .. 60 1 6766.56 100 1 8490.30 40 
1 5639.11) .. 100 1 6827.24 30 1 8521.44 2000 
1 5641.34) .. | 60 1 6871.29 150 1 8605.78 150 
1 5648.66) .. 200 1 6879.59 40 1 8620.47 100 
1 5650.70) .. 1500 1 6888.17 100 1 8667.94 400 
15659.13) .. 500 I 6937.67 100 1 8678.43 60 
15681.90) .. 500 | [6965.43 400 1 8761.72 200 
1 5683.73) .. 40 1 7030.26 100 TI 8771.88 100 
1 5689.64) .. 200 1 7067.22 400 1 8784.59 30 
15689.91) .. 200 1 7068.73 30 1 8799.12 100 
1 5700.86] .. 60 1 7107.50 200 1 8849.97 150 
15739.52| .: 500 1 7125.80 30 18962.19 40 
JL6772.12| «- 100 1 7147.04 30 II 9017.59 50 
15774.00) .. 40 1 7158.83 30 1 9066.77 40 
1 5783.52] .. 40 1 7206.99 100 1 9073.34 50 
1 5802.08) .. ; 40 1 7272.94 100 1 9075.42 60 
15834.26) .. 60 1 7311.71 100 19122.97 500 
15860.31) .. | 60 1 7316.00 30 19194.68 150 
1 5882.62} .. 100 1 7353.32 100 9198.61 50 
1 5888.59) .. 300 1 7372.12 100 1 9224.50 1000 
15912.08) <. 500 1 7383.98 400 1 9291.58 100 
1 5928.80) .. 200 1 7435.33 30 | 1 9354.22 200 
15942.67| .. 40 II 7440.46 90 1 9459.09 100 
1 5987.29] .. 40 1 7503.87 700 II 9475.20 30 
16032.12} .. 60 TI 7505.13 100 1 9478.39 50 
1 6043.23) .. 100 1 7514.65 200 | 19657.78 1500 
1 6052.72) .: 30 II 7589.33 250 | [9666.86 50 
16059.37) .. 100 II 7618.03 80 | 19784.50 1000 
16098.81| .. 60 1 7618.33 30 11 9906.12 100 n 
16105.64| .. 60 1 7628.86 50 
ARSENIC 
Wave Wave Wave 
length Are Spark length Arc Spark length Are Spark 
1 2002.54; 20r aii 12013.82} 25r 8 12065.41| 20 3 
1 2003.34} 300r 10n 2031.4 it 75 1 2069.83} 18 3 
12009.18| 50r 1 2047.59 2074.5 br 0 

































II. EMISSION SPECTRA 2000-10,000 A (Continued) 
ArsEnic (Continued) 


















































Wave Wave Wave 
length Are Spark leneth Are Spark length Are Spark 
1 2113.01] 50 5 II 4084.13) .. 15 11 4787.29) .. 15 
1 2133.81} 18 —- 4119.85) .. 50 II 4888.74] .. 50 
12144.10) 50r aA 11 4157.64] .. 30 11 4985.60) .. 50 
12165.52} 50r 3 11 4197.61] .. 30 II 5105.80) .. 150 
1 2271.36] 25 1 11 4208.00} .. 30 II 5107.80} .. 150 
1 2288.12) 250r 5 4243.26] .. 100 5161.25) .. 30 
1 2344.03) 25 sf 4265.13] .. 30 17518232)... 30 
1 2349.84) 250r 18 11 4315.86} .. 50 TES22320) se 15 
1 2369.67; 40r 20 II 4824.10) .. 50 IT 5231.50) .. 60 
1 2370.77) 50r 3 1 II 4836.85] .. 100 JI 5331.54) .. 200 
1 2381.18) 75 4 JI 4852.25} .. 200 J1 5385.52) .. 15 
1 2487.23) 25 2 11-4853.02} .. 100 TI 5471.92) .. 15 
1 2456.53} 100r 8 IN4871:38) <. 50 TI 5497.98] .. 200 
1 2492.91) 25 5 II 4404.53} .. 15 11 5558.31} .. 200 
1 2780.20} 75r — 75 IJ 4413.64} .. 50 J1'5651-53) 200 
TI 2830.45) .. 25 I] 4427.38] .. 200 11'5657.20| -. 60 
1 2860.45) 50r 50 TI 4431.73) .. 200 5685.74] .. 60 
1 2884.51) .. 25 4456.86] .. 15 115731.96) .. 15 
1 2898.71) 25r 40 4458.74) .. 30 II 5783.51) .. 20 
2959.70) .. 75 4461.27) .. 30 5838.19} .. 125 
-12990.99} 10 18 II 4466.60] .. 80 II 6022.81) .. 150 
3003.93} .. 50 4474.60) .. 200 6076.82} .. 15 
13032.84| 125 70 4475.69) .. 30 JI 6110.30} .. 150 
11 3053.49} .. 15 11 4494.59) .. 209 II 6110.66) .. 150 
11 3058.10) .. 15 TI 4507.92) .. 30 6136.01) .. 15 
13075.32| 60 35 11 4516.14] .. 15 II 6170.47) .. 150 
11 3116.63} ..... 150 | 11 4539.97)... 200 1 7960.26} 25 a4 
13119.60} 100 50 4543.76) .. 200 1 8305.62} 50 
11 3126.99] .. 15 TI 4549.23} .. 125 I 8428.94} 100 
11. 3671.92) .. 15 11 4552.37) .. 50 1 8541.65} 50 
3683.58] .. 15 4591.02) .. 30 1 8564.71) 100 
113720.31| .. 15 11 4602.73] .. 200 1 8654.16} 100 
TV3749:77) 5. 100 4607.46) .. 200 1 8821.76) 150 
11 3787.18} .. 15 4627.80} .. 200 1 8869.69} 100 
11 3842.82) .. 50 II 4630.14) .. 200 1 8935.58} 50 
TFS3931.28).. 15 4648.32) .. 30 1 8993.08} 20 
113948.74) .. 50 II 4672.70} .. 50 19134.81} 15 
3982.45} .. 25 11 4707.82) .. 200 1 9267.29) 25 a4 
11 4006.34) .. 59 11 4730.92) .. 125 1 9300.62) 50 hie 
11 4082.57) .. 15 
Barium 
II 2304.23} 60r 80r 13993.40} 100r 50r 4599.75| 50 10 
II 2335.27; 60r 100r 11 4130.66} 50r 60 wn 1 4619.98} 25 rd 
2347.5&| 30 40 11 4166.01) 12 50 4628.33} 40 4 
TT 2528.51) .. 50r 4 11 4216.04], .. (25) 4673.62} 40 5 
1 2596.68) 40 55 II 4267.95) .. (80) 4691.62} 100 40 
II 2634.78) 30 50 4285.11) 25 20 14700.44) 25 3 
II 2647.29) 10 40 TI 4309.32) .. (80) 11 4708.94; .. (80) 
1 2702.64) 50 5n II 4325.73) .. (50) 1 4726.45) 80 30 
1 2785.26) 50 xs 4350.37| 40 20 TI 4843.46}... (80) 
2816.07] © .. 30 4402.55} 80 10 1 4877.65} 30wn 8 
13071.59) 100r 50r 4431.90) 60 30 II 4899.97; 30n 2001 
13261.96| 40 a 1 4488.97} 80 3 II 4934.09} 400 n 400 n 
3281.50} 25 a5, 1 4493.64) 60 5 J] 4957.16} .. (50) 
13322.87) 30r 32 4505.93) 60 20 If 5013.08} .. 50 
13356.89| 40r 3 4523.24) 60 10 5159.92} 50n 10 
13501.12/1000 20 TI 4524.95) 80 30 1 5267.03| 25 12 
11 3891.78) 18 25 II 4554.04|1000 r 200 11 6861.35) ~ 32 (40) 
13909.92| 50r 20r 4573.85| 50 20 IL S891.60/9 & (50) 
13935.72) 80r 30r 4579.67) 75 40 1 5424.62} 100r 30r 








nn 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 


BarruM (Continued) 


er? rr 























Wave Wave " Wave . 
length Are Spark length Are Spark length Are Spark 
15519.11| 200 wn 60 1 6693.88} 600 100 1 7905.72) 300 
1 5535.55) 1000 r 200r 1 6771.85) 60n a 1 7911.30] 200 
5680.20) 60 = 1 6865.71); 200 I 8210.24} 200 
15777.66| 500r 100 r I 6867.87) 100 n 1 8325.39} 25 
II 5784.18) .. (40) I 7059.96) 2000 1 8514.28] 40n 
1 5800.28! 100 20 1 7090.00) 100 nl 1 8559.95} 400 
5805.69] 70 ; 1 7120.31) 800 nl 1 8581.98} 50 nl 
1 5826.29) 150 wn “Sy 1 7153.58} 80 nl 1 8654.07} 40 
5853.68] 300 100 n 1 7195.23] 200 1 8799.76] 100 n 
1 5971.70) 150 50 1 7228.81) 200 nl 1 8860.99} 80 
5972.78) 100 = T 7280.27|1000 1 8914.96} 100 
11 6981.25) .. (40) 1 7375.53) 50 nl 19189.58] 70 
15997.09} 150 wn 50 II 7392.42) 400 19215.36) 25n 
1 6019.47) 150 Wn 50 1 7409.96} 30nl 1 9219.72) 125 
1 6063.12} 200 wn 60 1 7417.52} 100 1 9253.09} 25 
16110.78) 200 Wn 60 1 7459.75) 300 nl 19308.16} 50n 
6141.72}2000 wn |2000 wn I 7476.18} 30n 19324.58) 50n 
6341.68} 90 50 1 7488.06) 200 I 9367.49} 40n 
6450.85; 100 20 1 7610.46} 60 1 9870.09} 300 
6482.91; 100 Wn 50 1 7636.85). 40 1 9455.98} 100 
6496.90} 800r 200 Wn 1 7642.88] 100 1 9524.76] 40n 
6498.76] 60 20 I 7672.02) 400 1 9589.37| 50 
6527.31} 200 20 17706.50} 25 1 9608.90} 150 
T 6595.32) 1000 300 1 7751.73) 40 1 9645.76} 25n 
1 6654.05) 50 ie Ti 75:32) 25 19713.77| 25n 
1 6675.27} 500 100 1 7780.43} 300 vs 1 9830.37} 300 nl we 
a eee eee eee 
BpryLiiumM 
a ER IE ee Me ee 
1 2056.52} 100 x 13046.52) .. (15) 13865.43] 30 sr 
12175.07| 25 3 II 3046.68} 10 (20) 13866.03} 15 wy 
1 2348.61/2000 r 50 13110.84| 20 zh 1 4253.05) .. (20) 
T 2350.68) 25 2 13110.96) 15 ae 1 4253.76 (15) 
II 2413.45) .. (25) II 3130.42} 200 200 II 4360.69 (35) 
1 2494.56) 30 al, II 3131.07} 200 150 II 4361.02 (40) 
1 2494.58) 25 att 11 3197.16) .. 15 4364.0 ste 50 
1 2494.73] 30 20 13229.69| 15 22 1 4407.91} 20 (35) 
J 2650.47| 100 15 TI 3241.65 5 (15) 1 4572.67} 15 15 
1 2650.55) 30 “ II 3241.83 5 (50) 4573.1 x 40 
1 2650.61) 20 15 11 3274.64] .. (50) 4672.2 100 
1 2650.64) 25 Se 13321.01} 50 bys TI 4673.46 (100) 
1 2650.78] 25 1 3321.09} 100 15 II 4828.12 (25) 
1 2898.19) 15 1 3321.34]1000 r 30 5272.7 Bs 20 
1 2898.27} 20 1 3367.62] 25 se 16981.00) 15 ve 
1 2986.46] 15 13455.20) 20 1 8254.10} 100 
13019.34| 30 13515.55| 30 
13019.51| 15 13813.42) 50 




















—_—_—_—— Oe tt 


—_——_———OOOOOOOOO ee 


12021.21) 40 wn 
2023.99) 50 
2041.96) 100 
2049.69) 25 

1 2057.68] 40 

1 2061.70} 300r 
2064.79} 50 

12110.26| 250r 

1 2133.63} 100 W 


15 
15 
20 
4n 
100 
4n 
50 
40 








Bismuru 

1 2134.31] 100r 5n 

2152.91] 50r s< 

2153.53| 40 wn 

2156.95| 75r ae 
11 2186.92] .. 30 
1 2189.59} 25n 5n 
1 2228.25] 100r 50 
1 2230.61) 100r 30r 
I 2276.58] 100r 40 








1 2400.88} 200 r 
2430.45) 30 
'2433.45) 30 

12448.06] 50 
2499.51) 25 

1 2515.69] 100 

1 2524.49) 100 
2532.57) 25 wn 
2582.14) 35 


100 


——— 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Bismutu (Continued) 


























Wave Wave Wave 
length Are Spark length Are Spark length Are Spark 
1 2627.91] 200 w 200 11 3588.5 a (60) II 5209.29 600 n 
2696.61} 100 100 13596.11} 150 wn 50 II 5260.8 25 
1 2696.76} 25r 15r 3613.82] .. 30 II 5269.71 8 30 
1 2730.50} 200 100 3695.55 50 5552.35) 500 wnl} 1001 
1 2780.52) 200 w 100 II 3724.9 (60) 5742.55) 30 10 
1 2798.68} 200 25) 3792.8 500 n 11 5973.01 40 
II 2803.48 2n 30 11 3793.0 (25) II 6058.96 (40) 
J 2809.62) 200 W 100 11 3811.14 (150) 11 6128.11) .. 30 
1 2863.75} S80 w 18 II 3815.8 (300) 1 6134.82} 50 30 
1 2897.97} 500 Wr | 500 Wr 3816.17 25n TI 6600.2 aff 70 
1 2938.30] 300w | 300w II 3841.6 (25) II 6808.6 70 
1 2989.03) 250 wn | 100 wn II 3845.8 (100) II 7033. ak 25 
1 2993.34] 200 wn | 100 wn 3846.03 100 7838.70) 400 nl ms 
1 3024.63} 250 wn 50 II 3863.9 (100) II 7965. % (50) 
3034.87] 30 30 3864.2 es 150 n 7975.9 30 Wn hee 
13035.18} 60n ata 13888.23} 40 2 II 8050. & (30) 
11 3053.7 a (60) II 4079.21 2n (40 w) II 8328. (40) 
1 3067.72|3000 nr | 2000 wn 1 4121.53] 125 wn 50 II 8388. on 
IVSL11.67| .. (25) 11 4259.62) .. 60 wn || II 8532. 5 80) 
3115.42). 500 TI 4302.14 2n 50 wn 1 8544.52) 40 = 
3302.55} 150 - 1 4308.18} 5C 12 8628.0 | 100 Wn ef 
11 3355.1 Bs (35) II 4340.59)... 40 n II 8653. a (60) 
1 3397.21) 100 wn 50 II 4379.4 25 20 1 8754.92} 40 ae 
3405.33] 40 10 11 4705.35]... 50 8761.53) 100 wn we 
1 3405.66} 60 me 1 4722.55} 1000 100 II 8863. “fe 60 
11 3480.10) .. (25 d) IL 4730.3 a (25) 18907.9 | 200 wn — 
II 3430.30 (35) II 5091.29 2n 30 wn 9058.6 50 W1 
11 3430.53 (60) 11 5118.2 = 25 9342.55) 500 n 
11 3430.83 (200) TI 5124.3 os 100 wn 9417.0 | 100n 
11 3431.23 (150) 115144.48} 2 300 n 9650.1 | 50n 
113455.27) .. 100 n IN 5201/01)". 30 9657.2 |2000d 
1 3510.85) 200 wn 30 11 5208.8 5 wn 70 9828.02) 300 














1 2088.93] 100 
1 2089.59} 150 
II 2363.88) .. 
bh 2364.5 | 50 
2369.96) .. 
II 2395.07 
bh 2398.5 
II 2432.29 
2434.95 
bh 2437.1 
1 2496.78 
1 2497.73) 500 
2514.39) .. 
bh 2551.4 | 150 
TI 2566.26) .. 
bh 2588.0 | 50 
bh 2675.3 | 60 
bh 2713.8 | 200 
bh 2753.4 | 100 
2779.26) .. 


200 


250 
300 





15 
15 
20 
15 
35 
20 

300 

400 
50 


15 


100 








Boron 


2785.14 
bh 2809.9 
bh 2850.6 
bh 2892.2 
bh 2934.9 
11 3032.28 
bh 3043.6 
bh 3088.6 
11 3179.35 
3191.84 
bh 3257.0 
11 3260.74 
3282.01 
3302.51 
bh 3305.4 
11 3323.34 
11 3323.61 
3360.09 
11.3451.41 





60 
200 
100 


100 
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35. 








I 3452.28 
bh 3677.8 
bh 3679.1 
11 3792.5 
bh 3830.2 
bh 3847.0 
bh 3848.7 

3871.39 
bh 4037.4 

II 4121.95 
bh 4339.6 
bh 4342.0 
bh 4363.4 
bh 4365.9 
bh 4588.8 
bh 4615.4 
bh 4744.0 
bh 4746.9 
Dh 5040.1 








II. EMISSION SPECTRA 2000-10,000 A (Continued) 





























BROMINE 
i 
Wave |Discharge Wave Discharge Wave Discharge 
length Are tube length Are tube length Are tube 
2337.90 25 1 4614.60 1001 5506.78 300 
2386.74 25 4622.75 200 5536.30 50 
2389.69 70 1 4643.52 25 1 5589.93 250 
2395.34 25 4651.99 25 5600.83 30 
2488.37 40 4678.69 200 5691.43 30 
2521.66 50 4693.27 40 5718.91 30 
2541.45 40 II 4704.86 250 5737.18 30 
2556.93 25 4719.77 80 5783.31 40 
2656.83 25 4742.70 200 5830.74 100 
2660.49 25 1 4752.27 100 1 5833.43 80 
2709.67 35 II 4766.00 50 1 5852.10 150 
2713.74 25 4767.10 200 1 5940.53 601 
2799.00 35 1 4775.21 25 1 6122.12 501 
2872.59 25 4776.42 200 1 6148.62 200 
2893.44 35 1 4780.31 125 1 6177.40 40 
2972.22 25 TI 4785.50 400 6285.04 25 
3659.50 25 1 4802.65 25 1 6350.74 200 1 
11 3891.63 25 11 4816.71 300 6352.94 25 
11 3914.28 150 1 4834.46 25 1 6410.32 30 
11 3924.10 35 II 4848.75 150 1 6544.61 100 
3950.61 30 1 4849.37 25 1 6559.81 150 
II 3980.39 25 4928.79 150 6567.53 25 
4014.32 25 4930.66 50 1 6582.19 100 
4140.21 30 1 4979.76 125) 1 6631.64 2001 
1 4175.79 50 1 5002.70 40 1 6682.29 90 
4179.64 40 5020.58 30 1 6692.16 70 
11 4193.46 Do 5038.77 60 1 6728.29 40 
4202.50; 25 5054.65 200 1 6786.77 30 
4223.88 80 II 5182.36 100 1 6790.05 70 
4236.88 25 5199.33 30 1 6861.21 30 
4291.40 150 II 5238.23 100 1 6971.97 40 
4365.60 200 5249.05 30 1 7005.21 2001 
1 4891.61 25 5304.10 30 17111.63 30 
4393.56 25 5332.04 100 1 7142.28 40 
1 4441.74 80 5335.11 70 7162.14 45 
1 4472.62 1251 1 5345.48 801 1 7184.34 30 
1 4477.75 200 W 1 5395.52 1501 7260.49 50 
1:4490.43 25 5422.78 30 1 7348.56 5001 
1 4513.44 1001 1 5450.06 30 1 7425.89 100 
1 4525.62 125 1 1 5466.23 1501 17513.01 501 
1 4529.77 80 5479.99 30 1 8272.46 701 
4542.93 250 5488.79 70 1 8446.55 50 
1001 5495.06 150 1 8638.66 25 





Wave 
length 


2033.03 
II 2036.79 
II 2096.63 
II 2144.38 
2145.04 
TI 2155.70 
TI 2188.55 
2194.63 
2195.35 


Wave 











Are Spark feneih Are 
(20) 2239.86] 80 

(30) II 2265.02} 25d 
=e (100) 11 2265.81) .. 
50 200 r 2267.47} 20 

af (20) 1 2288.02)1500 r 
ie (30) 2288.74! .. 
1e (50) 2306.61) 20 
5 100 n II 2312.84 1 
Bt 15 2313.49) .. 











Wave 

















Spark jlenteth Are Spark 
30 II 2321.15 100n 
300 2321.94) <% (20) 
30 2329.28) 50 60 
30 UPB YiGdies) o 15 
300 r II 2418.70 20 
20. II 2419.49 (25) 
30 TI 2469.84 (500) 
200 II 2470.61 (50) 
(30) II 2487.94 15 
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II. EMISSION SPECTRA 2000-10,090 A (Continued) 


Capmrum (Continued) 


SSS 


Wave 
length 


IT 2495.73 
TT 2499.85 
II 2509.25 
II 2516.34 
1 2518.79 
2525.39 
12544.71 
IT 2552.18 
1 2553.56 
1 2580.30 
1 2592.14 
1 2602.18 
II 2618.97 
1 2629.05 
1 2632.24 
1 2639.50 
1 2660.40 
1 2677.64 
II 2680.08 
II 2707.14 
1 2712.57 
2726.93 
1 2733.86 
TI 2748.58 
1 2756.79 
1 2763.89 
2764.11 
1 2775.05 
2780.28 
2805.59 
TI 2823.19 
TI 2834.19 
1 2836.91 
1 2862.31 
1 2868.26 
1 2880.77 
1 2881.23 
2910.8 








Are 





500 
100 n 

50 n 

50 





Spark 


(30) 
15 


(30) 
25 
(1) 


























Spark 


15 





11 2103.24 
1 2112.76 
1 2150.78 
II 2197.79 
1 2200.72 
II 2208.61 
1 2275.47 
1 2398.56 
II 2573.09 
1 2680.36 
1 2721.64 
1 2994.96 
2997.31 
12999.64 
13000.86 
13006.86 
13009.20 
1 3080.83 
13095.28 


10 
10 
10 
20 
20 
20 
40 
100r 

3 
15 
20 
25 
25 
20 
20 
25 
20 
20 
10 


25 
25 


40 
50 
20 
150 


par 
NWNAIOIMDMoOMnwhdy-: 














Wave Wave 
length Are Spark length Are 
II 2911.64 (15) 13649.60] 20 
II 2914.69 (45) 13729.06| 15r 
II 2929.28 50 11 4134.78] .. 
2948.16 35 4414.63]... 
2951.82] .. 25 11 4415.70} 1 
12961.47] 20 15 1 4678.16} 200 W 
1 2980.63|1000 r 500 1 4799.92] 300 w 
1 2981.34] 200r (40) 1 5085.82/1000 wn 
12981.89] 50 (10) 11 5337.49] 5 
998729) ae (25) 11 5378.04] 5 
2996.03] .. 25 11 5381.82} 2 
13005.41| 25 4 15598.77| 15 
3064.95]... 15n 11 5843.17; 3 
1 3080.83] 150 1001 1 6031.38] 30 
1 3082.68] 30 He 1 6099.18] 300 
3084.87] 10 40n 16111.52] 100 
11 3092.39] 10 15 16116.19| 50 
13133.17| 200 300 16128.66| 15 
11 3185.55). (15) 16198.22| 15 
3217.8 (15) 1 6325.19] 100 
3243.15 15 1 6329.97} 30 
11 3250.17 100 11 6354.72 5 
1 3250.30] .. 25 11 6359.93} 10 
13252.52] 300.. | 300 1 6438.47| 2000 
13261.06| 300 300 11 6464.98] 5 
3298.97 15 hy 11 6725.83] .. 
11 3343.15] .. 15 11 6759.26] .. 
11 3385.40] .. (40) 16778.10} 30 
13403.65| 800 500 n 17132.27| 30 
11 3417.40] 10 15 7237.01| .. 
13466.20|1000 500 11 7284.38] .. 
1 3467.66] 800 400 1 7346.2 |1000 
3495.34]... (100) 7383.9 |1000 
13500.00} 25 15 1 7385.3 | 800 
11 3535.69) 5 15 7393.0 | 70 
1 3610.51] 1000 500 17399.2 | 70 
13612.87] 800 500 11 8066.99} .. 
13614.45| 60 100 | 
CaLcIuUM 
13099.34| 10 2 1 3350.36] 15 
13108.58| 30 3 13361.92) 125 
3117.65] 10 2 13362.13| 15 
13136.00] 15 3 bh 3409.10] 12 
13140.78} 15 3 13468.48| 20 
13150.74] 50 2 13474.76| 40 
13158.87| 100 300w || bh3475.0 | 30 
13169.85| 10 Qn 1 3487.59] 100 
113179.33] 100 400w || bh3564.0 | 20 
13180.52]} 20 Bh 13624.11] 150 
113181.27| 8 15 13630.75| 150 
13209.93| 30 2 13630.95| 10 
13215.13| 20 4w 13644.41| 200 
13225.90] 80 10 13644.76| 30 
13269.10} 10 2 bh 3656.6 | 12 
1 3274.66] 20 a 13675.31| 10n 
1 3286.07] 30 2 13678.23] 15 
13344.51] 100 7 113706.03| 15 
13350.21| 100 10 11 3736.90] 12 

















II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Caucium (Continued) 




































































Wave Wave Wave 
length Are Spark fenpehl Are Spark length Are Spark 
13748.37) 12 ae 1 4454.78) 200 5 nl 16162.17} 40 45 
13750.35} 20 3 1 4455.89} 100 75 1 6163.76) 10 7 
13753.37| 30 3 1 4456.62} 20 15 1 6166.44) 15 5 
13870.51} 15 ais 4499.90} .. 10n 16169.05|} 25 15 
13875.81| 50 aS 1 4512.28) 10 ae 16169.56) 40 20 
II 3933.67} 600r 600 r 1 4526.93} 100 3 wn 1 6439.07} 150 50 
13948.90| 40 15 14578.56} 80 5 16449.81} 60 12 
1 3957.05} 80 3 1 4581.40} 100 10 6455.60} 10 if 
II 3968.47} 500r 500 r 1 4585.87} 125 10 1 6462.56} 125 50 
13972.57| 12 ae 1 4685.26} 25 1 6471.66) 40 15 
13973.71| 200 15 1 4878.13] 100 10 16493.78} 80 30 
4030.3 10 2n 5021.15) 10 a 1 6499.65} 30 15 
1 4092.63) 15 2 1 5041.62} 30 te 1 6572.78} 50 ae 
1 4094.93} 15 7 15188.85} 50 6w bh 6956.2 | 20 oe 
1 4098.53) 15 3 15261.70} 20 6 1 7148.15} 500 Oc 
4196.60} 12w In 1 5262.25] 20 8 1 7202.19} 30 ar 
4207.28] .. 10 15264.24) 15 8 1 7203.17} 200 4 
1 4226.73] 500r 50r 1 5265.56) 20 10 1 7326.15} 400 me 
1 4240.46] 10 10 1 5270.28} 20 10 bh 8153.0 40 57 
4248.96 2n 10 5271.97) 10 3A II 8498.02) 300 ae 
1 4283.01} 40 20 15349.47| 12 12 TI 8542.09) 1000 ae 
1 4289.36} 35 20 15581.97| 20 12 bh 8652.2 20 oe 
14298.99} 30 18 15588.75| 35 25 IT 8662.14} 1000 a 
1 4302.53} 50 25 15590.11] 15 10 bh 9228.9 20 ie 
1 4307.74) 45 20 1 5594.45) 35 - 20 9233.4 20 < 
1 4318.65} 60 20 15598.47| 35 20 1 9688.6 15 a 
14355.10} 50 5 15601.26} 15 10 bh 9700.0 10 An 
4374.61] 10 2n 15602.84| 15 10 1 9701.7 20 a 
4399.64) .. 10 15857.46] 40 30 bh 9775.0 15 ef 
1 4425.44! 100 20 16102.72| 80 50 “bh 9807.3 20 35 
1 4434.96] 150 25 1 6122.22} 100 100 bh 9834.7 | 30 90 
1 4435.69} 100 15 16161.29} 10 6 
CARBON 
bh 2012.3 ) 30 56 11 3876.41] .. 60 115151.08] .. 30 
bh 2026.2 25 Ad 11 3876.67) .. 40 bh 5239.3 70 bar 
bh 2047.5 30 30 11 3918.98 80 11 5259.62) .. 30 
bh 2068.8 30 “ II 3920.68 200 bh 5354.1 | 100 ~~ 
bh 2090.0 30 at II 4074.53 50 1 5380.24) .. (300) 
bh 2150.6 30 a0 II 4074.89 40 bh 5473.3 70 ni 
bh 2162.6 | 30 nis II 4076.00 80 bh 5597.9 | 50 < 
{2163.60 4 30 II 4267.02 350 11 5648.08} .. 30 
bh 2173.4 30 a4 II 4267.27 500 TI 5662.51] .. 50 
bh 2196.9 | 30 26 II 4317.42 30 bh 5730.0 | 150 53 
bh 2221.8 | 30 53 4348.07 (30) 15793.51] 30 as 
bh 2286.7 | 30 a4 I 4368.14 (30 n) bh 5858.2 | 400 s 
bh 2312.0 30 50 1 4371.33 30 11 5889.97; .. 60 
bh 2382.0 30 55 II 4372.49 30 11 5891.65} .. 30 
bh 2408.0 30 se II 4874.28 40 bh 5992.6 | 100 > 
bh 2435.0 | 30 3d 4410.06 30 II 6098.62 30 
1 2478.57| 400 (400) TI 4411.20 40 II 6578.03 4 500 
11 2509.11) .. 200 11 4411.52) .. 40 II 6582.85 : 200 
II 2511.71 60 bh 4612.7 | 50 ic 1 6587.75 (50) 
II 2512.03 400 11 4618.85] .. 25n II 6779.74 : 50 
II 2746.50 25 1 4762.41 (30) II 6783.75 3 100 
I 2747.31] .. 40 1 4771.72 (30) II 6791.30 R 30 
bh 2785.4 | 30 oe 1 4932.00 40 II 6800.50 y 30 
bh 2799.7 | 50 Re 1 5039.05 (30) II 7231.12 100 
II 2836.71 200 1 5041.66 (30) 11 7236.19 150 n 
II 2837.60 40 15052.12 (100) 1 8335.19 (150) 
11 3876.05 40 TI 5132.96 30 9045.1*| 150 St 
11 3876.19 125 II 5145.16 70 19061.48) 350 (200) 


* Also credited to nitrogen. 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 





Wave 


Carson (Continued) 


Wave 


Wave 


















































jength Are Spark length Are Spark length Are Spark 
I 9062.53) .. (150) 1 9094.89} 500 (300) 1 9602.8 60 os 
1 9078.32) 150 (70) 1 9111.85} 150 (100) 1 9620.86} 125 (5) 
I 9088.57! 200 (100) 1 9405.77| 300 (200) 1 9658.49! 250 (15) 
CERIUM 
2180.67) .. 100 3343.86] 50 6 11 3967.05} 35 6 
2222.04) .. 100 TI 3344.76] 50 8 3968.47} 35 35 w 
2225.10)... 100 TI 3349.97] 30 i 11 3971.68} 35. 6 
2242.33] .. 60 3353.33] 10 30 3978.65) 35 6 
2318.69} .. 40 3357.21) 30 3 3978.89] 50 50 
2350.15) <. 50 3360.54] 35 4 II 3980.88] 35 8 
2372.37) “2. 50 II 3366.55} 30 3 11. 3982.90} 30 6 
2380.16) .. 50 3377.13] 50 5s 3984.67} 40 8 
2795.52} 30s 8 3379.17] 30 2 11 3992.39} 50 8 
2814.81} 40d a 3393.92) 30 1 3993.82) 50 6 
2830.90} 30 ate 3417.45] 30 5 11 3999.24} 80 20 
2833.31] 50d me II 3420.18] 35 2 4003.77| 40 18 
2837.29] 50s ae 3422.71) 30 10 I, 11 4012.39) 60 20 
2852.12) 50d 1 3426.21) 30 6 TI 4014.90} 60 12 
2854.67; 30s aA 3441.21) 35 5 TI 4028.41] 35 8 
2874.13) 380w a 3454.47| 10 40 TI 4031.34) 40 8 
2881.58) 40 2 3476.84] 35 10 II 4040.76} 70 5 
2908.42) 30s - 3485.05] 30 10 I, 11 4042.58} 50 3 
2918.66] 30s a 3488.55) 35 5n_ I, 11 4046.34) 30 10 
2990.87| 40 1 3517.38] 40 6 11 4053.51) 40 8 
2995.64] 30 1 T, 11 3520.52] 30 2 4062.22} 40 8 
3008.79] 40 3 3521.88] 35 5 4071.81) 30 5 
JI 3056.78) 40 3 3534.05) 35 10 '4073.48] 50 8 
3063.01) 40 10 II 3539.09) 100 10 4073.73) 30 3 
3084.47| 40s 3 3560.80} 300 2 4081.22} 40 8 
3110.28) 30 1 3577.46} 300 12 4083.23] 35d 6 
II 3127.53} 40 ‘ak 3590.60} 50 1 4101.77) 35 6 
3130.33] 30 1 3609.69} 40 10 4104.42} 30 i 
3130.87) 30 2 I, 11 3623.84) 60 5 4104.99} 40 3 
II 3145.28} 30 ie I, 11 3631.19} 50 3 4106.13} 30 2 
11 3146.41} 30 a 3660.64) 40 10 II 4107.42) 30 8 
11. 3164.15} 40 = 3667.98} 80s 15 4110.38) 35 10n 
3169.18] 30 ate 3725.67| 40 10 4111.39} 35 5 
3176.80} 30 he 3728.42} 50 10 II 4113.73} 30 3 
3183.52) 40 a 11 3803.10} 35 5 4115.37) 40 6 
3186.13) 40 v. I, 11 3808.12} 35 35 4117.01) 30 6 
11 3189.64} 30 Ue 3815.83] 50 5 4117.59) 30 5 
3201.71} 50 10 3838.54) 35 3 4127.37} 30 12 
3204.16} 30 a. 3840.45) 30 35 II 4131.10) 30 8 
I, 11 3218.38] 30 2 3889.99} 50 8 4133.80} 35 8 
3218.94) 50 8 I, 11 3895.12} 40 6 4142.34) 35 6 
3220.87| 30 he I, 11 3896.80} 35 6 4142.40} 30 30 
11 3221.17} 50 8 3898.27] 80 6 4151.97} 30 8 
II 3231.24) 30 10 3907.29] 35 6 II 4159.03} 30 5 
11 3233.44} 30 2 3908.41}. 30 6 11 4165.61} 40 6 
I, 11 3234.16] 40 8 11 3909.31) 35 3 TI 4185.33} 30 4 
11 3236.73} 35 8 T, 11 3912.44} 50 5 11 4186.60} 80 25 
J, 11 3246.67| 35 3 3918.28) 60 6 11 4187.32} 35 15 
3252.48) 30 3 3919.81) 45 2 4190.63} 30 3 
11 3254.01) 30 4 I, 11 3931.09} 35 8 11 4193.87) 35 5 
3272.25) 40 15 3933.73} 60 60 II 4202.94) 40 18 
3274.86) 35 8 II 3938.09) 35 6 I, 11 4214.04] 35 4 
I, 11 3279.84] 30 5 11 3940.34) 35 6 4222.60} 80 18 
11 3285.22) 35 5 11 3942.15] 35 8 4226.73} 50 30 
I, 11 3295.29} 30 3 3942.75) 50 20 4227.75) 40 5 
3300.15} 30 3 11 3943.89} 40 15 4231.74) 30 5 
3304.84| 30 3 11 3952.54} 60 30 4234.21} 30 2 
3312.21); 30 5 3956.28) 30 8 4236.02} 30 1 
I, 11 3341.87! 40 5 I13960.91' 40 8 





Il. EMISSION SPECTRA 2000-10,000 A (Continued) 





Crrium (Continued) 








ve ‘ath Arc Spark eae Are Spark ve ath Arc Spark 
4239.91] 35 4 4418.78) 40 10 5079.68} 30 a 
4246.71| 30 4 4429.27) 35 5 5129.58) 30 oe 
4248.68! 60 8 4444.39] 30 4 5159.69) 30 a 
4253.36] 40s 3 4444.70} 35 6 5161.48} 30 A 
4255.78} 40 6 4449.34) 50 8 5187.45} 50 = 
4263.43) 40 ae 4450.73) 35 5 5191.67; 30wn i 
JI 4288.67} 30 A 4460.21) 60 20 5211.92} 50s a 
4289.94) 50 25 4461.14] 30 6 5245.92} 30 an 
4296.68} 40 25 4463.41) 35 6 5274.24] 50 3 
II 4300.33} 40 15 4467.54| 30 4 5353.53) 50 30 
4306.72} 30 15 4471.24) 35 8 5393.39} 30 oh 
II 4310.70) 30s 3 4479.36) 40 18 5409.22) 50 . 
II 4320.72} 50 8 4483.90) 40 10 5512.08} 50s Aa 
II 4330.44) 50 5 4484.82} 30 3 5522.99} 100 es 
4332.71] 35s 4 4486.91) 40 15 5556.25) 35 a 
II 4349.79} 40 5 4497.85) 30 4 5564.96) 40 ake 
I, 11 4852.71) 40 5 4523.08) 35 25 5565.97| 35 Og 
4364.66} 30 6 4527.35) 50 25 5601.30) 50 at 
4372.40} 35 1 4528.47| 30 15 5655.13) 40 ate 
4373.82| 40 4 4554.03] 35s a 5669.97} 50 5c 
4375.92) 40 5 4562.36) 40 40 5696.99} 40 ie 
4380.06] 30 2 4572.28] 35s 35 5699.23} 40 she 
4382.17) 40 12 4593.93] 30 30 5719.03} 40 We 
4391.66) 40 15 4747.14] 30 me 5773.12} 30 ie 
4393.19} 35 3 4882.46] 30 5812.93} 40 te 
4394.78) 30 3 4899.90) 30 5940.85] 40 te 
4399.20) 35 6 5009.09) 30 6024.19} 50 . 
4407.28 3 5040.85) 30 6043.39 
4413.19 2 5048.82 





TI 2254.94 

II 2267.66 

II 2273.88 
2425.15 
2427.65 
2477.58 
2485.42 
2495.04 
2525.68 
2533.44 
2543.92 
2573.05 
2591.17 
2596.95 
2600.36 
2605.40 
2609.43 
2642.63 
2644.7 
2650.7 
2678.92 
2701.18 
2706.79 
2748.18 

















CESIUM 


2810.81 
2817.98 
2838.09 
2845.67 
2851.23 
2859.32 
2881.16 
2886.67 
2921.03 
2931.11 
2938.5 
2995.34 
11 3265.92 
I 3267.13 
11 3271.63 
13347.44 
11 3368.50 
13398.14 
1 3400.00 
3476.88 
13480.13 
13611.52 
13617.41 
11. 3785.42 
11 3805.10 
13876.39 
1 3888.65 


11 3906.93 























11 3925.58 
11 3959.49 
11 3965.19 
4001.68 
4006.54 
4039.84 
4043.42 
TI 4047.18 
II 4067.96 
Tl 4068.77 
11 4151.27 
4158.61 
II 4213.13 
II 4227.10 
TI 4228.35 
4232.19 
4234.41 
4264.67 
Il 4277.10 
II 4288.35 
II 4300.64 
II 4830.24 
II 4363.27 
I] 4373.02 
I] 4384.48 
4399.49 
4403.85 
II 4405.25 






















II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Crstum (Continued) 





















































Wave Wave | Wave 
eaeth Are Spark length Arc Spark length Are Spark 
4410.21) .. (20) 11 5096.60} .. (40) 6586.02) 35 z 
4425.66) .. (20) 115227.00) -. (200) 1 6586.51} 500 (5) 
T4435:74| 2. (20) D5 249-371" (80) 16628.65| 35 12 
11 4501.52} .. (35) II 5274.04) .. (40) 6723.28} 500 6 
JWA526.72) ss (35) II 5306.61) .. (25) 16870.45| 200 (5) 
11 4538.94] .. (30) 5348.95} .. (25) 11 6955.52) .. (20) 
1 4555.35)2000 r 100 JI 5349.16} .. (25) || 6973.29) 500 55 
1 4593.18]1000 r 50r 1S858-b0l eer (500) } 16983.49) 25 x 
Il 4603.75] .. (60) TL5370.98) .. (80) 7228.53) 500 (2) 
11 4623.09) .. (20) $302.79)... (40) | 17229.01| 351 ae 
JI 4646.51] .. (25) 11 5419.69) .. (60) 17279.95| 351 
II 4670.28) .. (20) 115563.02| .. (125) 7609.01| 5001 
11 4701.79) .. (25) 5566.7 Sys (40) 7944.11) 800 
11 4732.97) .. (20) 11 5814.18} .. (25) 7990.68) 100s 
4733.06) .. (20) II 5831.16) .. (60) 1 8015.71) 200 
II 4739.66} .. (20) 5832.6 3 (25) 8053.35] 100s 
4763.62) .. (25) 1 5844.7 30 w % 1 8078.92) 100 
II 4830.16} .. (30) §925.65| .. (60) 1 8079.02) 1000 
II 4870.03} .. (30) 1 6010.33) 50 (10) 1 8521.10/5000 r 
11 4952.83} .. (30) 1 6034.09] 35 (2) 1 8761.38! 500 
II 4972.59) .. (25) II 6128.62] .. (20) I 8943.50|2000 r 
II 5043.80) .. (80) 1 6212.87} 100 (10) 1 9172.24|1000 
JT 5052.70) .. (25) 6386.94] 251 ae 1 9208.46) 200 
11 5059.87) .. (25) | 
‘CHLORINE 
Wave Dichartel Wave Discharge] Wave Discharge 
length Are tube length Are tube length Are tube 
2200-50) os. 40 11 3353.39] .. 125 11 3868.62) .. 40 
2253.16) .. 30 11 3479.82) .. 30 11 3913.92) .. 30 
II 2430.16) .. 30 11 3509.39) .. 40 II 4132.48] .. 200 
II 2434.10) .. 50 11 3513.22) .. 35 JI 4147.09] .. 30 
II 2498.53] .. 30 11.3522.14) .. 40 II 4157.82) .. 25 
TE2502:75| 1. 40 11 3526.13) .. 30 JI 4208.03) .. 30 
11 2549.85) .. 50 11 3750.00) .. 30 TI 4234.09 5 50 
II 2646.88} .. 25 TES 767:57| are 30 11 4235.49] .. 25 
II] 2658.74] .. 100 IN3774.25| .. 25 11 4241.38) .. 60 
Il 2667.36) .. 40 Th378t.23|| ae. 30 JI 4253.51} .. 75 
II 2672.19) .. 50 11 379375) 9. 25 11 4259.52) .. 35 
II 2676.95) .. 150 II 3798.80] .. 50 I] 4270.61} .. 25 
TI 2688.04) .. 150 11 3805.24) ., 75 11 4276.51] .. 30 
II 2754.10) .. 25 113809.51| .. 40 11 4291.76} .. 50 
II 2996.63} .. 40 11 3810.10) .. 30 II 4304.07} .. 40 
II 3022.93) .. 30 JI 3818.40) .. 30 TI 4307.42} .. 75 
11 3087.98) .. 35 11 3820.25] .. 100 TI 4309.06) .. 50 
11 3058.00) .. 40 J13827.62] .. 150 TI 4336.26) .. 45 
1£3071.35| .. 40 11 3843.26} .. 100 TI 4343.62) .. 100 
TH3092:22)) 50 11 3845.42) .. 50 II 4372.91; .. 80 
11 3096.72) .. 25 11 3845.68) .. 75 1 4389.76] .. 25 
11 3276.81) .. 40 11 3845.82) .. 30 TI 4490.00) .. 50 
11 3306.45) .. 40 11 3851.02) .. 100 14526,21| 25 
11 3307.90) .. 50 ID 3851.42)  &. 75 TI 4569.42) .. 50 
11 3315.44] .. 100 11 3851.69] .. 30 TI 4572.18) .. 100 
JI 3316.86] .. 50 J1 3854.75] .. 30 I) 4721.43] .. 25 
JI 3320.14) .. 30 JI 3860.83) .. 150 11 4740.40) .. 150 
TE3329:12) +... 150 11 3860.99] .. 100 11 4755.64)... 50 
11 3333.64] .. 40 11 3861.34) .. 50 II 4768.68) .. 150 














a eae 
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II. EMISSION SPECTRA 2000-10,060 A (Continued) 
CHLORINE (Continued) 
























































Wave Discharge Wave Discharge Wave Discharge 
length Are tube length Are tube length Are tube 
II 4771.09)... 40 JI 5104.08) .. 25 TI 6653.75] -.. 25 
II 4778.93) .. 45 11 5113.36) .. 40 TI 6661.68) «~. 75 
11 478}.32| .. 75 WS5173.15)~. 25 TI 6686.04] -~. 45 
11 4781.82) .. 50 JI 5189.70} .. 25 IJ 6713.43) -.. 40 
II 4785.44)... 50 TW 5217.92) . 100 II 6759.42)... 35 
11 4794.54) .. 25C M5221341 5. 70 TI 6831.62}. . 30 
II 4810.06} .. 200 12 5423.25) .. 150 II 6850.21} .. 40 
II es Et 200 1P5423.52i) e, 100 TI 6952.13} .. 25 
11 4819.79)... 25 TI 5424.36] .. 25 7256.65)... 200 
11 4896.77) .. 200 TI 5443.42) .. 100 1 7414.12) .. 150 
IT 4904.76} .. 125 11 5444.25) .. 60 1 7547.09] .. 25 
11 4917.72) .. 125 11 5456.27) .. 50 1 8221.76) .. 25 
11 4936.99} .. 25 II 5457.02) .. 75 78833:31) .. 30 
11 4970.12) .. 50 IL 5457.47) .. 30 1 8878.97) .. 40 
11 4995.52) .. 60 II 5790.50} .. 20 1 8428.27} .. 30 
TI 5078.25) .. 150 II 6094.65) .. 100 PSS 75627 |) ies 25 
11 5099.30] .. 100 1 6140.25) .. 30 1 8585.99} .. 30 
11 5102.86) .. 30 6398.64) .. 40 1 9744.33] .. 30 
11 5103.04] .. 125 6434.80) .. 25 1 9875.95) .. 50 
CHROMIUM 
Wave Wave : Wave 
feneth Arc Spark jength Are Spark length Are Spark 
2039.31) 25n wy. 1 2396.37] 30 3 2639.43) 30 ws 
TI 2055.52) 100 300 2397.77 5 35 2642.12) 35 3 
TI 2061.49} 100 200 1 2399.06) 50 2 1 2658.59) 12 35 
TI 2065.42} 50 150 1 2399.58} 40 wee II 2658.59} 18 35 
2117.56), ... 50 1 2408.62) 150r 2r II 2671.81) 30 15 
2213.70) .. 30 1 2408.75} 40 q | TI 2677.16} 35 300 r 
2226.70) .. 30 2438.47) .. 35 TI 2678.79} 10 80 
2235.93 ees 50 2474.07) 35 x II 2687.09] 30 60 
2237.58) .. 40 J 2491.34} 30 1 1 2688.04} 30 a 
2241.84) .. 30 1 2492.57| 50 tins 1 2690.26} 30 2 
2243.31) .. 25 1 2495.08} 35 oe TI 2691.04) 35 125 
2243162 30 1 2496.31) 125r 2 2693.52} 1 40 
2256.05] .. 50 2502.53} 100r 3 1 2696.54) 30 1 
2297.19) 10 50 T 2504.31} 150r 3 2697.50 1 35 
2314.74 8 50 J 2508.11) 35 i) @ 2697.91 3 35 
2320.08) 10 30 1 2508.98) 25 1 II 2698.41] 12 35 
2324.89] .. 50 2511.96) 25 1 II 2698.69) 12 35 
PEE ee) a 25 1 2516.92) 35 2 2698.85) .. 35 
2345.33) 8 60 1 2519.51) 150r 6 1 2700.59] 30 2 
J 2362.23] 25 2n 1 2528.01) 35 1 1 2701.99} 35 8 
1 2365.97] 25 8 1 2528.24] 30 a at 08500) oes 50 
1 2366.85] 60 60 1 2530.45] 35 1 IL 2703.86} 8 30 
1 2868.49} 30 2 2538.29) .. 25 2708.79) 3 40 
1 2370.39] 40 3 1 2541.35) 60 3 2709.31) 2 60 
2372.89) 40 3 1 2549.53] 25 2 2710.23) 50n bp 
1 2373.73| 60 an 12557.15| °35 2 2710.92 il 70 
2381.48) 3 25 1 2560.69} 30 15 II 2712.31] 30 70 
J 2385.74| 25 ma 1 2571.74| 50r 35 M2751) 12 40 
1 2889.46) 25 30 1 2577.65} 35 3 2720.07 5 35 
2389.76] .. 25 2584.10 1 25 2720.26 1 30 
2392.37| 25 2n 1 2591.85] 100r 12 II 2722.75] 30 80 
1 2892.89} 40 2n 1 2603.57; 30 1 PHPBB op 35 
2394.01) .. 50 2607.91 1 35 2724.04 1 40 
1 2395.79] 25 2n 2622.86) 25 oF 4 1 2726.51! 300r 40 














ee ———eeeeeeeeeeeeeeeeeeeeeeEe 


ll. EMISSION SPECTRA 2000-10,000 A (Continued) 

















Crromium (Continued 
ee — 
Wave Wave Wave 
lenath Are Spark lenge Are Spark feneil Are Spark 
2727:26 4 70 2826.75) 70 3 2910.65| .. 50 
2728.16] .. 25 2830.47| 15 80 n 1 2910.90] 60r 8 
J 2731.91] 300r 30 2832.46 2 125 12911.14] 40 8 
1 2736.47| 300r 50 2834.26) .. 125 2911.68) .. 40 
2739.38} 35 25 II 2835.63} 100 400 r 2913.73| 60r 5 
TI 2740.09] 20 60 2837.88 2 35 2915.23 il 25 
2741.07) 35 30 2838.79 3 80 2921.24 1 25 
II 2742.03} 15 50 2840.02] 25 125 II 2921.82 4 60 
2742.17) 30 3 TI 2843.25) 125 400 r 2923.68 1 25 
II 2743.64] 30 125 2846.02) 25 4 TI 2926.16 2 40 
2744.59). 40 2846.44 2 25 2927.08 2 80 
2746.18] .. 25 2848.40 6 30 2929.44) .. 40 
J 2748.29] 300 5 2849.29] 35 30 2930.85) .. 50 
I] 2748.98] 35 200 TI 2849.84} 80 150r 2932.70 2 25 
Il 2750.73} 30 150 2851.36) 20 80 2933.97 2n 40 
1 2751.60) 30 am 2853.22 5 100r 2934.49| 25n ie 
JI 2751.87) 20 125 2855.07 4 100 2935.14 8 40 
1 2752.88] 300r 40 II 2855.68] 60 200 Wn 2940.22) .. 30 
2754.28 3 50 TI 2856.77] 20 60 1 2941.88} 12 25 
2755.27| 50d 2 IJ 2857.40} 20 80 2946.84 5 30 
2756.30 1 100 2857.97 2 40 2947.50) .. 25 
2766.93)... 30r II 2858.65} 18 30 2953.36 4 50 
1 2757.10) 300r 10 TI 2858.91} 50 80 Wn 2953.71 6 25 
IL 275772) 35 150 II 2860.93} 60 100 2961.73) 10 60 
2758:62| .... 30 TI 2862.57} 80 300 r 2966.05 2 70 
2758.98 if 40 II 2865.11} 60 200 r 1 2967.64) 60r 30 
2759.39; 10 35 II 2866.74} 80 125r 1 2971.11} 80r 15 
J 2761.75] 300r 35 2867.10) 20 3D, 2971.91 8 380 Wn 
II 2762.59} 40 100 II 2867.65] 80 100r 1 2975.48} 100r 50 
2763.06] 35 4 II 2870.44} 25 300 W 2979.74| 10 60 
2763.59 1 30 2871.45) .. 80 1 2980.79} 75r 50 
2763:97| ... 30 1 2871.63} 50 2 2985.32| 10 60 
1 2764.35} 200r 6 2873.19] 25 Ae J 2985.85] 25r 15 
2765.86) .. 35 II 2873.48] 30 125 1 2985.99} 25r 15 
II 2766.54) 40 300 r II 2873.82} 20 40 1 2986.47] 125r 125 
2767.54| 30 8d TI 2875.99} 30 80 wn J 2988.65} 200r 150 
2768.59 1 60 II 2876.24| 25 80 Wn 2989.19) 10 90 
1 2769.91) 400r 40 II 2877.98} 30 100 1 2991.89] 125r 60 
2773.31 1 40 2878.45| 20 80 1 2994.07] 150 50 
2774.44 .. 100 1 2879.27} 60 12 1 2995.10} 200 r 75 
2775.67| 30 xe TI 2880.87) 20 25 1 2996.58} 300 r 125 
2776.65)... 25 2881.14) 25 2 1 2998.79| 200r 70 
2777.67| 40 i 2881.93 ih 30 1 3000.89] 150 r 125 
2778.06} 12 60 1 2886.99] 100 18 8003.92 1 150 
2780.30) .. 100 PASS LATATA eae 35 13005.06| 300r 125 
1 2780.70) 600r 15 2888.74 3 40 3010.64] .. 40 
2782.35) .. 35 1 2889.26} 60r 30 13013.03| 80 40 
2783.84, .. 35 2889.48 2 25 1 3013.71] 200r 150 
2785.70) 5 80 2891.10} 10 40 13014.76| 300r 100 
2786.49 i 30 2891.41) 30 15 3014.91] 300r 100 
2787.63 5 30 2891.88) .. 35 13015.19| 200 r 80 
2792.16 5 80 1 2893.25} 80r 10 3015.51 1 150 
2795.82) 35 3 2894.17} 40 2 1 3017.57} 300r 200 
2800.17) .. 40 TI 2894.25) .. 25 13018.50) 200r 125 
2800.77} 12 150 2896.46 6 30 13018.82} 200r 60 
2803.36 ul 30 1 2896.75] 60r 30 13020.67| 200 r 100 
2808.02} .. 30 2897.70} 3 25 13021.56| 300r 200 r 
2812.01 8 80 2898.54) 12 40 13024,35| 300 r 125 
2816.84 3 30 1 2899.21} 50 25 3026.65 8 125 
2818.36 8 80 2899.48 2 40 3028.12 2 125 
2822.01) 10 80 1 2905.49} 60r 8 13029.16| 70 50 
2822.37) 20 100 1 2909.05} 60r 12 1 3030.24} 200r 150 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Curomium (Continued) 






































Wave Wave Wave 
length Are Spark length Are Spark Neneth Are Spark 
1 3031.35} 40 30 3162.44) 25 a 11 3312.18 5 125 
11 3032.93} 10 100 3163.76} 40 25 3313.72) 30 1 
13034.19} 200 r 60 3169.19 2 50 3314.05]... 30 
3034.54] .. 30 13169.58} 25 2 3314.56] 10 100 
13037.04| 200 r 100 3172.08 2 200 3318.08} 80 Wn at 
1 3039.78) 80 35 3173.56) .. 25 3323.25) 25 sa 
13040.86) 500r 200 3179.28] 100 10n 3324.35] 10 60 
3041.74 2 125 II 3180.70} 30 150 3326.59| 40 18 
II 3042.79 1 100 11 3181.43} 15 40 II 3328.35] 20 40 
3043.88] .. 50 3183.32 6 150 1 3329.05} 30 6 
3047.45} 25 6 3184.34) .. 30 3330.60} 80 ne 
3050.14} 10 150 3186.74) .. 30 3332.88] 30 10 
1 3053.88 3r 150 3188.01) 150n 600 3333.60] 125 3n 
3057.86] .. 30 13192.11| 30 2 3334.69] 150 wn as 
II 3058.34) .. 30 JI 3197.08} 35 30n 11 3336.33] 18 80 
11 3059.52 8 60 3198.11] 40 10 11 3339.80) 25 150 
3065.07} 20 50 3201.26 1 50 3341.43) 50 1 
II 3067.16} 25 40 3205.10 1 40 11 3342.59} 30 125 
3073.68} 35 25 JI 3208.59] 20 40 1 3343.34] 30 10 
3077.25] .. 40 11 3209.18] 40 125 3343.74, 30n es 
1 3077.83) 25 125 r 3211.31] 35 12 3346.02] 35 35 
3079.33) .. 25 3212.89] .. 30 3346.74] 150r 80r 
3083.60} .. 35 3216.56 3 125 II 3347.84| 35 125 
3084.45}. 35 3217.40) 30 20 3349.07) 125 40 
3087.88} .. 40 3218.69} 80 wn 2 wn 3349.32] 35 50 
3093.49 1 100 021913) See 30 } 3351.60) 35 8 
3093.95} .. 25 1 3226.55} 30 1 13351.97| 50 50 
3095.86} 125 3 3229.20} 35 as 3353.03} 20 30 
3096.13 t 100 1 3233.23] 30 4 3353.13] 15 50 
3096.53] 35 38 3234.06] 10 150 3353.61| 30 ay 
3098.16} .. 30 3237.73] 40 30 3356.40} 35 wn 
3103.47} .. 50 3238.09] 30 20 3356.72} 35 wo = 
3107.57 2 125 3238.51) 25 8 3357.41 6 125 
3108.65} .. 35 3238.76 6 200 11 3358.50] 40 200 
3109.34} 30 12 13240.95} 35 2 3359.18] 25 ix 
3110.86} 25 8 13244.11} 30 4 II 3360.29] 50 200 
JE3111.94) =. 40 3251.58] 30 ne 11 3361.77| 10 100 
IN3115-27|) 2 30 3251.84] 35 Re 13362.21| 80 8 
3115.64] .. 40 3252.49] =. 25n 13362.71] 40 ae 
$116.74), ae 35 3254.94} 50 wn x II 3363.73 8 35 
3117.26 1 30 3257.82) 40 30 3365.52] 25 2 
JI 3118.65} 35 200 S258. 00 |) eee 50 1 3367.53] 50 wo ae 
3119.71} 30 6 3259.97; 50 30 11 3368.05} 35 125 
11 3120.37} 40 150 3264.26 6 50 3370.23] 30 In 
JI 3122.60} 10 80 1 3266.63} 35 4 Bol 2La| as 30 
TI 3124.98} 20 125 3269.76) .. 35 3374.60] 25 2 
J1 3128.70} 30 150 3270.72] 50 1 3374.93] 25 4 
JI 3132.06] 25 125 3271.96] 60 wn = 3376.15] 25n a: 
3134.31 3 50 3283.06) .. 35 3376.40) 30 20 
3135.34 1 25 3290.99} 30 wn Ba II 3378.34] 25 150 
II 3136.68} 20 50 3291.76] 10 200 1 3379.17} 40 6 
3144.41] 50 12 3293.83] 30 1 11 3379.37 6 100 
11 3145.10} 10 35 11 3295.43} 10 200 I, 113379.82} 15 100 
3145.77) 22 25 3298.32) 30 8 3382.08] 30 1 
11 3147.23| 25 150 3302.19] 50n ln 11 3382.68} 35 200 
3148.44] 30 15 3302.88] 30 2 13384.24| 35 os 
3149.82 6 40 13304.33] 30n nes H 138384.64| 40 1 
3150.11 6 50 3305.23] 25 ac 3385.33} 30 2 
8155.15} 30 25 13307.75| 40 8 3386.52| 30 2 
3158.02 1 35 3309.84] 30 2 3388.71) 40 4 
11 3159.10 4 25 8310.65 2 200 3390.77} 30 3 
3159.59] 60 wn 20n IL 3311.93 6 125 11 3391.48 4 150 























II. EMISSION SPECTRA 2000-10,000 A (Continued) 


CxHromium (Continued) 
aS 


Wave 
length 


11 3392.99 
11 3393.84 
3394.29 
3395.61 
3399.53 

11 3402.40 
11 3403.32 
3403.59 
3407.27 
3408.04 
11 3408.76 
3409.40 
3411.05 
11 3421.21 
11 3422.74 
3425.98 
3427.66 
3431.28 
3431.99 
3432.32 
TI 3433.31 
1 3433.60 
13434.11 
3435.82 
13436.19 
3439.37 
13441.11 
13441.44 
3443.79 
3445.62 
13447.01 
1 3447.43 
13447.76 
3450.83 
13453.33 
1453.74 
3454.99 
3455.28 
3455.60 
3457.63 
3458.09 
3459.29 
13460.43 
3464.84 
3465.25 
3465.58 
13467.02 
3467.71 
3468.75 
13469.59 
13470.40 
13470.53 
13471.50 
3472.07 
13472.76 
3472.91 
13473.61 
3474.38 

1 3474.86 
I, 11 3475.13 
1477.16 
13478.77 




















Ww 
Spark 1 eeeth Are Spark 
100 13479.12} 30 1 
125 13479.31) 35r at 
150 1 3480.29] 30 1 
100 13481.30} 15 35 
60 3481.54} 30 30 
80 1 3483.52} 15 30 
200 II 3484.15 8 35 
3 3488.45) 35 10 
1 wn 3494.97) 35 25 
lwn 11 3495.38) 12 35 
100 3502.31) 35 6 
lwn 3510.54) 40 8 
3wn {| 113511.84) 20 50 
200 3527.09) 30 5 
125 1 3550.63} 70 60 
2 3566.16] 80 wn 12 wn 
1 13572.75| 25 5 
8 13573.64| 60 15 
4 1 3574.04} 50 15 
6 13578.69| 500r 400 r 
150 3582.62) 35 12 
35 11 3585.51 6 35 
25 13593.49] 500 r 400 r 
12 3599.39] 30 20 
50 13601.67| 50 30 
2 13603.74| 15 50 
25 1 3605.33} 500 r 400 r 
90 3612.61) 35 25 
25 1 3615.64] 30 10 
80 3619.46) 30 8 
25 II 3631.69} 10 60 
35 3632.84) 80 35 
30 3634.99] 25 12 
4 13635.28| 25 8 
35 13636.59| 60 30 
25 13639.80| 60 25 
100 13640.39| 30 5 
10 13641.47| 30 25 
35 13641.83} 40 15 
125 11 3643.20 5 30 
15 13649.00} 40 20 
35 3650.34). . 40 
30 1 3653.91} 100 25 
3 1 3656.26) 80 25 
30 II 3662.84] 25 8 
8 13663.21) 35 20 
20 3664.94 1 40 
30 3667.45) .. 25 
8 3676.32} 40 15 
15 II 3677.68 6 35 
8 II 3677.89 31 70 
6 3679.82) 40 8 
3 3697.99) .. 40 
80 JI 3712.95) 12s 125 
8 3715.48] .. 30 
8 13730.81| 60 12 
10 1 3732.03) 50 15 
8 11 3738.38 6 40 
3 13742.97| 25 10 
40 13743.58} 40 40 
5 1 3743.88) 40 40 
3 13744.49| 30 12 

















| 




















Wave 
lenetns Are Spark 
13748.61} 40 30 
13749.00} 125r 125r 
11. 3754.57) 8 30 
13757.17} 50 30 
13757.66| 50 50 
13758.04| 50 35 
13768.24| 60 60 
13768.73} 35 25 
13788.87| 60 10 
13789.72) 50 10 
13790.23] 30 10 
13790.45} 50 15 
13791.38} 80 40 
13792.14| 60 40 
13793.29} 50 30 
1 3793.88] 50 30 
13794.61| 50 30 
13797.13} 50 30 
13797.72| 100 20 
3801.20] 35n 3n 
1 3804.80} 100 30 
3806.83) 35 35 
13807.93} 25 12 
3812.25) 40 15 
3814.62) 35 30 
3815.43] 35 12 
3816.17} 30 10 
13817.84| 30 20 
13818.48} 50 20 
13919.56} 60 40 
13823.52| 40 30 
13825.39| 40 15 
13826.42| 40 20 
13830.03] 150 w 50 
13831.03} 40 25 
13834.73] 25 12 
13836.07| 25 8 
13841.28} 150 80 
13848.98| 80d 50d 
13849.36} 40n 30n 
13350.04/ 40r 40r 
13352.22| 60 12 
1 3854.22] 40 15 
13855.29| 35 35 
13855.57| 30 30 
13857.63] 50 25 
1 3858.89] .35 wn 20 wn 
3862.55) 25 20 
13870.27] 80 W 3W 
1 3874.53} 70 12 
13879.22} 60 15 
13881.21| 60 18 
1 3881.86} 50 6 
1 3883.29} 60 80 
13883.66} 30 20 
13885.22| 40 50 
13886.79} 125 125 
1 3891.93} 40 25 
1 3894.03} 60 40 
13897.65} 40 25 
3902.11) 40 30 
13902.91| 100 100 











II. EMISSION SPECTRA 2000-10,000 A (Continued) 





























Curomium (Continued) 
Wave a Wave Wave 
length Are Spark Tenth Are Spark length Are Spark 
13903.16| 35 30 4056.05} 30 8 4209.76] 80 20 
3907.78] 30 10 4058.77] 80 50 4211.35) 100 30 
13908.75| 200 150 4065.72] 80 35 1 4212.66} 80 8 
3912.00) 40 wn é. 4066.94] 25 30 4213.17] 60 8 
13915.84| 125 80 4067.84) 30 4 1 4216.36] 60 25 
13916.24] 109 60 4074.86] 25 10 1 4217.63} 150 70 
13916.98) 30 8 4076.06] 30 15 4221°57| 80 35 
13919.16} 300r 125 4077.09] 35 10 1 4222.73] 100 15 
13921.02} 150 40 4077.68} 30 10 4224.51] 60 12 
3926.65] 35 25 4081.74] 25 2 4226.76] 125 30 
13928.64| 150 40 4090.30) 30 15 1 4230.48) 70 8 
3929.70} 35 wn *. 4092.17] 25 2 11 4230.64) .. (30) 
3938.34] 40 3 4099.02} 30 8 4232.22) 70 5 
13941.49] 200r 60 4101.16} 30 2 1 4232.87) 60 ae 
3945.49] 50 15 4104.87} 35 8 4234.51} 60 2 
3945.97} 50 7 1 4108.40) 30 4 4237.71| 70 Ss 
3948.85] 25 2 1 4109.58} 40 10 1 4238.96) 100 15 
13951.10} 50 8 1 4120.61) 40 10 4240.70} 200 30 
13951.76| 40 5 4121.26) 35 8 II 4242.38 4 50 
13952.40) 60 18 4121.82) 40 10 1 4248.34] 30 2 
3953.16} 60 12 14122.16) 30 5 4248.71] 35 2 
3960.76] 40 8 4123.39} 35 15 14252.24) 35 10 
13963.69] 300 300 14126.52| 100 50 1 4254.35/5000 r 1600 r 
13969.06} 80 59 4126.92] 30 4 4255.50) 30 30 
13969.75] 200 90 14127.64) 30 10 1 4257.37] 35 1 
13971.25} 80 50 4131.36] 30 20 1 4259.16] 35 il 
13972.69| 60 12 4134.39} 25 3 1 4261.35} 125 50 
1 3976.66] 300 300 4142.19] 35 8 4261.61) 35 8 
13978.68| 80 40 4146.69] 25 2 11 4261.91) .. 30 
13979.80} 80 20 4152.77] 50 12 4262.13] 40 8 
13981.23} 100 50 14153.07| 40 6 4262.36) 30 2 
13983.91| 200 60 1 4153.82} 50 30 4263.14] 125 80 
13984.34} 80 60 4161.41} 50 30 4266.82) 30 1 
3989.99} 80 40 4163.62] 109 50 4268.79] 30 3 
13991.12} 200 60 4165.52) 80 35 4269.95] 40 6 
13991.67| 100 50 4169.84) 80 25 4271.06} 30 12 
13992.84| 150 70 4170.20} 70 15 1 4272.91] 40 30 
13993.97| 60 20 4171.67} 70 8 1 4274.80]4000 r 800 r 
8998.86] 25 2 4172.77| 35 15 4275.97| 30 15 
3999.68} 40 10 1 4174.79] 100 40 4277.79) 25 wn , 
4001.44] 200 80 4175.23] 30 8 4280.40] 80 50 
4003.92} 30 12 4175.94] 40 10 14284.22) _. 30 
4012.47) 70 60 4177.90} 40n In 1 4284.72] 40 8 
4014.69] 40 8 4179.26) 100 40 I 4289.72/3006 r 800 r 
4018.20) 35 8 4179.96} 25 1 4291.96] 85 20 
4022.26] 80 40 4184.89] 35 10 1 4293.56] 50 8 
4023.74) 40 15 4185.34] 30 3 1 4295.76} 125 40 
4025.01] 100 25 4186.36] .50 10 1 4297.05} 100 15 
4026.17} 100 35 4190.13} 40 15 4297.74] 125 380 
4027.10} 80 30 14191.27| 70 15 1 4299.72! 100 50 
4028.02] 35 a. 14191.75| 50 6 4300.51] 100 20 
4030.68) 40 30 4192.10} 40 15 4301.18] 100 25 
4031.13} 30 6 4193.66] 100 25 4302.77! 40 2 
1 4033.26} 30 8 4194.95} 70 25 1 4305.45] 150 20 
1 4037.29] 80 12 4197.23] 70 25 4307.49] 35 1 
4039.10} 100 40 4198.52] 100 30 4312.47] 30 1 
1 4042.25] 30 il 4200.10} 80 8 1 4319.64! 100 20 
4043.70) 30 2 1 4203.59] 100 20 1 4320.59} 125 6 
1 4046.76] 30 3 1 4204.20] 50 6 4321.24) 70 2 
4048.78) 80 50 4204.47] 80 30 4321.62] 70 3 
4049.78] 30 6 4206.90} 80 25 4323.52] 100 15 
1 4050.03] 30 i 4208.36] 100 25 4325.07] 125 130 
4051.33] 35 8 4209.37] 100 40 4332.57| 125 2 



































II. EMISSION SPECTRA 2060-10,000 A (Continued) 
Curomium (Continued) 















































were Are Spark er Are Spark pales Are Spark 
1 4337.57) 500 300 14545.33| 25 12 4727.15) 80 20 
4338.41} 35 4 1 4545.96} 200 125 4729.72) 30 6 
4338.80} 50 8 4554.83] 25 2 4730.71; 100 50 
1 4339.45) 3COr 300 TI 4555.03)... 40n 4737.35| 200 80 
1 4339.72] 150 150 4555.09} 15 50 4743.11) 40 he 
1 4340.13] 80 30 4556.17] 40 12 1 4745.31} 80 2 
1 4343.16] 60 12 TI 4558.66] 20 600 wn 4752.08) 100 40 
1 4344.51) 400r 300 1 4565.51) 20 30 4754.74) 80 ee 
4345.08} 30 3 4569.64) 50 10 14755.14| 70 ~ 
4346.83] 200 40 4571.68) 50 40 4756.11) 300 100 
4347.50) 30 1 4575.12} 25 5 4757.33] 25 Ae 
1 4351.05} 100 150 4578.33| 25 2 4757.59] 35 1 
1 4351.77| 300 300 1 4580.06} 300 125 4761.24] 25 f 
1 4359.63] 200 150 4586.14) 25 6 4764.29) 200 35 
4363.13] 25 35 1 4587.87| 30 ts 1 4764.64} 35 F 
1 4371.28} 200 150 II 4588.22} 10 600 n 1 4766.63} 80 6 
1 4373.25] 50 50 TI 4591.39] 200 125 4767.86) 100 8 
4374.16} 50 60 11 4592.06} 3 35n 14770.67| 35 " 
4375.33] 25 30 4592.54] 25 1 4775.14| 35 es 
4377.55| 25 10 4595.59) 50 60 4783.08) 25n , 
14381.11] 30 25 4600.10) 20 50 1 4789.38] 300 100 
1 4384.98} 150 200 14600.75| 150 150 1 4790.34) 100 1 
1 4891.75] 50 35 4605.82] 30 ae 4792.51) 200 40 
1 4397.25] 25 5 1 4613.37} 150 60 4796.17| 125 In 
4403.50} 15d 25 14616.14] 300r 200 4797.71] 25 a 
1 4410.30) 25 8 11 4616.66} .. 50 4801.03} 200 70 
1 4412.25) 35 10 11 4618.83] 6 8Cn 4804.70). 35 : 
4413.87} 25 15 4619.55} 50 30 1 4806.25) 80 : 
1 4424.28} 25 35 4621.96] 50 40 4810.73} 30 : 
14428.50] 25 6 4622.49} 30 30 4814.26) 100 ; 
4432.17) 30 15 1 4626.19} 100 125 4816.14) 30 : 
14458.54| 50 125 4632.18] 25 8 4823.92) 25 rt 
1 4459.74] 25 25 11 4634.09} 5 80n 11 4824.12} 4 35 
14460.77| 25 ys 1 4646.17} 100 150 1 4829.38] 200 40 
1 4473.78) 25 1 1 4646.81) 35 3 4831.63] 25 iy 
1 4475.34] 40 6n 4648.13} 40 6 1 4836.86] 80 
4482.88] 25 12 4648.87! 50 3 4851.46] 35 
4488.05} 25 15 4649.46] 60 3 14857.29| 25 
4489.47] 25 15 1 4651.28) 100 100 1 4861.20} 80 ee 
14491.68} 25d 1 1 4652.16) 200r 150 4861.84) 125 8 
4491.86) 50 4 1 4654.74] 70 8 4870.80) 150 25 
4492.31] 80 15 4656.19} 50 4 4880.04) 25 oe 
1 4496.86} 200 200 1 4663.33} 40 25 1 4884.95) 25 
4498.73) 30 15 1 4663.83} 50 15 1 4885.78} 60 nA 
4500.29) 50 30 1 4664.80} 70 20 4887.01) 125 30 
4501.11) 40 30 4666.21) 35 8 1 4888.53] 100 - 
4506.85| 30 30 14666.51| 50 25 4894.36) 125 
4511.90) 80 100 1 4669.34; 50 20 1 4903.24) 125 
14514.53} 30 8 1 4680.54] 50 25 4905.05} 30 
4515.44] 25 10 4680.87| 60 8 4920.94] 50 
4521.14] 25 10 1 4689.37} 80 35 4922.27! 200 40 
1 4526.47} 50 30 4693.95} 50 20 4930.18} 35 . 
1'4529.85] 25 8 4695.15} 50 4 4936.33] 200 5 
1 4530.74] 150 125 14697.06} 50 12 14942.49| 125 3 
14535.15} 50 30 14698.46} 60 12 4944.58) 35 if 
1 4535.72) 125 100 1 4698.61; 40 8 4954.81} 100 8 
14539.79| 40 25 4699.59) 30 1 4985.96] 25 
1 4540.50} 40d 40 1 4700.61) 50 4 15013.32] 60 2 
4540.72| 40d 40 4706.10} 30 1 1 5048.75} 30 ae 
1 4541.07} 30 8 1 4708.04| 200 150 15051.90| 50 an 
4541.51} 30 6 1 4718.43} 200 150 15065.91} 30 oe, 
4542.62] 30 8 4723.10} 125 8 15067.71| 50 nai 
1 4544.62} 100 70 4724.42) 125 10 15072.92| 35 = 
ll 
——————— en 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 


















































Curomium (Continued) 
{| 
Wave _ || Wave Wave 
length Are Spark lent Are Spark lena Are Spark 
15091.89} 25 es 1 5340.44) 50 of 6789.17| 40 
15110.75} 40 ¥. 1 5345.81) 360r 25 1 6883.03} 70n 
15113.13} °25 a 1 5348.32) 150r 15 1 6924.13} 60n 
5139.65] 50 1 5400.61} 36 1 1 6925.20} 50n 
15144.67} 30 23 j 1 5409.79} 300r 36 1 6978.48} 125 wn 
5166.23] 80 2 1 5628.64) 25 2 1 7855.90! 80 
15177.48} 501 aa 1 5694.73) 35 - 1 7400.21} 80 
15184.59] 60 ul 1 5698.33} 30 Z 1 7462.31} 80 
15192.00} 50 ae 5783.11] 30n x; 1 8163.18} 35 
15196.44| 50 3 5783.93] 301: oe T 8235.89} 30 
1 5200.19] 30 ¥. 5787.99] 50wn Ae 1 8287.38] 25 
1 5204.52) 400r 100 15791.00} 40 wn ag 1 8947.15) 50 
1 5206.04} 500r 200 I 6330.10} 200 8 1 8976.83} 30 
15208.44} 500r 100 1 6362.87] 150 8 19009.91} 100 
5221.75] 25 22 6421.37} 35 os 1 9017.03) 100 
1 5238.97} 60 ¥ 6501.21) 35 1 9021.65} 100 
1 5243.39] 50 e 6529.20} 40n 1 9035.85) 50 
1 5247.56) 60 15 1 6437.95} 35 19208.27| 25 
1 5261.75} 25 23 1 6572.90} 25 1 9263.96] 25 
1 5264.15] 100r 20 1 6580.91! 30 1 9290.38] 75 
1 5265.72} 30 10 6594.67; 60 wn a 19446.95| 75 
15272.01| 25 1 6597.56) 40 1 9571.74) 25 
1 5287.19} 40 tS 6608.89} 25 1 9574.24) 50 
15298.27) 15r 25 1 6630.01) 50 1 9667.22) 25 
1 5300.75} 25 4 1 6661.08} 100 1 9670.49} 50 
1 5312.88} 40 aS I 6669.26} 80 19730.27| 25 
1 5318.77] 30 - | 6762.41] 50 19734.51| 50 
CoBALT 
2011.50} 15 50 2299.75 4 30 II 2414.06 8 30 
II 2022.34} 18 75 II 2301.40) 10 25 12414.46} 40r 15 
II 2025.75} 101 30 II 2307.86} 25 50 w 1 2415.30) 40r 18 
II 2027.02} 15 50 JI 2311.60) 15 50 2417.33] 25 an 
II 2036.59 8 30 11.2814.05) 25 35 2420.73 8 80 
II 2058.81} 10 40 TI 2814.98) 25 30 2422.56) 30w 3 
TI 2063.76} 12 35 TI 2324.32} 20 50 1 2424.93} 250r ea 
II 2065.53; 10 35 12325.61| 50w oe 1 2429.23] 25 3 
2082.68 3 25 IT 2326.48] 20 30 1 2432.21) 40r a 
2104.73] 25 2 II 2347.39} 10 25 2432°52) 0. 80 
2106.80] 25 2 TI 2353.42] 10 35 2436.66] 50r 25 
II 2174.54] 15 25 I 2358.18) 20 30 2446.02 2 40 
1 2174.60) 30r 12 Tf 2363.79} 25 50 2447.76 4 100 r 
2178.95} 25 ah II 2378.62] 25 50 w II 2449.16] 12 30 
II 2181.72} 80 3 II 2383.46} 15 30 2450.00) 40 200 
TI 2192.49 2 25 II 2386.36] 10 25 2459.49 1 30 
II 2193.60 4 30 II 2388.91] 10 35 II 2464.19] 40 150 
2200.69] 80 +: 2396.77| 90 S32 2467.06 2 80 
II 2202.96 3 30 II 2397.39 4 25 1 2476.64) 40w 25 
II 2207.92) .. 30 1 2400.56) 30 aa 1 2483.61] .. 25 
2216.48 4 25 1 2400.84) 30 2 TI 2485.36] 25 75 
TI 2245.13} 15 35 2401.11] 30 2 TI 2486.44 1 40 
2256.74] .. 35 1 2401.60) 30 2 2490.39 5 80 
2260.01 2 25 1 2402.17] 30r a 2493.93) 30 w 1 
2266.56) .. 35 TI 2404.17) 30w 50 2497.50 1 40 
2281.88 3 25 1 2406.27) 25 1 2498.83 2 80 
1 2284.85} 30 x 1 2407.25] 100 2 II 2506.46] 50 w 200 n 
II 2286.16) 40 3001 II 2408.75) 25 w 25 1 2507.68) 40w 8 
TI 2292.99] 10 30 2410.51) 40w a6 2507.96 2 30 
II 2299.42) .. 25 J 2411.62) 250r 50 2517.41 40 W 






































II. EMISSION SPECTRA 2060-10,000 A (Continued) 
Copatr (Continued) 





















































Wave : Wave ‘ Wave 
length Are Spark length Are Spark length Are Spark 
II 2519.82} 40 200 II 2653.70 5 40 II 2834.94 2 75 
2521.36] 75r 150 | II 2663.53} 15 w 60 w 1 2837.15) 75r ae 
2522.94) .. 30 II 2669.91) .. 100 wn 1 2842.38) 30 ay 
2524.60) .. 30 1 2673.93} 25 aa TI 2845.63). . 50 
II 2524.96} 50w 700 2679.76] 75 W ee TI 2848.37) .. 60 n 
2528.18) .. 40 2680.11) 25 3 1 2850.04] 75 AS 
TI 2528.61 4 200 1 2685.34] 75 w we 1 2850.95} 30 
1 2528.97) 50r “e 2689.82; .. 40 1 2859.66} 40 
1 2530.13} 40 w 300 2693.01} .. 25 1 2862.60} 50 re 
1 2532.17) .. 75 2693.12) .. 25 II 2870.03) .. 50 wn 
2583.81 5r 60 1 2694.40} 25 Se 2871.24) .. 100 
1 2535.96) 10r 40 II 2694.68} 25 200 w 2879.62) 25 2 
2540.65 6 40 1 2695.85} 50 w Ane II 2880.29] .. 50 wa 
TI 2541.94] 40 300 n II 2697.04; .. 60 J 2882.22} 30 af 
1 2544.25} 50r 100 2702511 ara 25 wn 1 2886.44) 50 2 
2545.04 3 30 1 2705.85] 15w 100 w 2892.25) 25 a 
2546.74 i 50 II 2706.74) .. 100 wn 1 2899.82} 25 1 
1 2548.34) 20 15 If 2707.50) .. 100 wn 2908.19) 25 1 
TH 2550:02| 60 2708.82! 30 2 1 2919.55) 30 er 
1 2553.00} 40r ce II 2709.05) .. 30 wn 1 2927.67) 50 1 
1 2556.76) 50w 150 I] 2714.42} 12 200 W J 2928.81) 50 lo 
2557.35, . 2 30 12715.99| 75 w 75 1 2929.51) 75 a 
II 2559.41} 10 60 wn 2719.58) 25 a II 2930.43] .. 150 wn 
2560.09 1d 60 wd J 2722.11) 50w ve TI 2943.15) .. 100 wn 
2561.28] 25 12n 2731.11} 50W 15 J 2943.48} 30 ba 
II 2564.04; 1l5w 100 wn 1 2740.46} 50 4 2954.74 2 100 
I 2567.35) 50r +> 1 2745.10} 50 60 2955.39} 30 ze 
2569.74). .. 30 1 2746.03) 50 ag 2957.67| 50 1 
1 2572.24; 50w 12 J 2752.07} 40 1 2966.96) 30 oe 
2573.40} 40 12 1 2758.54! 30 aa J 2978.01) 30 on 
2573.54; 30r 12 1 2761.37) 75 5 J 2987.16) 75r 50 
2574.86 3 40 1 2764.19) 100r a J 2989.59) 75r 30 
2576.10] 30 fs 2766.22) 50 45 J 2995.15) 56 1 
1 2578.93) 30 ~ 1 2766.39} 50 3 1 3000.55) 80 1 
II 2580.33} 15w 100 wn 2769.08) .. 35 n 1 3005.76) 100 2 
J 2580.84] 50 W 4 2772.70) 30n 93 13013.60) 60r 4 
TI 2582.24 50w 500 wn 1 2774.96) 50 Sty 13015.68} 60 2 
2583.18} .. 40 w II 2775.18) 30n 100 n 13017.26) 60 ee 
1 2585.34) 50 W ate 1 2775.58! 50 Pf 1 3017.55) 100r 5 
II 2587.22; 10w 100 n 1 2778.82) 75 8 3020.64] 60 ae 
1 2590.59} 75 W o 1 2785.90) 50 2 1 3022.36) 60 2 
2604.41]... 30 2790.28] 30n bras 1 3026.37) 100 40 
2605.68} 30 200 12791.C1) ,50 es 13034.43| 80 2 
1 2606.12} 40 e 1 2792.44] 40 3 1 3038.31) 25 of 
1 2610.76) 40 w ln 2794.82) 100r 15 1 3039.57) 70 me 
2613.49) 25 ke 1 2796.23} 50 5 3042.48) 80r 8 
1 2614.13} 30 vi I 2797.08) 50 2 3044.00} 400r aye 
II 2614.36 6 60 w 2802.71) 100 200 n 13048.11) 25 ore 
1 2616.26} 40 w 2 I 2803.77} 100 12 1 3048.89) 150r fe 
1 2617.86) 50w eG II 2807.17 1 25 13050.50| 60 36 
2618.91) .. 30 II 2816.86 5 75 n 13050.93} 60 Se 
1 2619.28} 50w 4 1 2811.13) 50 =e 1 3054.72) 60 re 
2619.80} .. 40 1 2811.52} 50w ng 13060.05) 150 1 
J, II 2622.06} 40w 20 1 2814.98] 25 ay 13061.82} 200r 125 
II 2622.43) 30r 15 J 2815.56) 50r te 1 3062.20) 60 1 
1 2623.75) 40 3 2818.60] 30 te 1 3064.37) 100 nih 
1 2627.64, 50 W ia 1 2820.01) 50 oe 3071.96] 80 2 
I 2629.97} 30 i II 2821.74) 30n 10n 13072.34] 200r 100 
II 2632.24; 10w 40 w 1 2825.15] 75 w ea 13073.52} 60 2 
2636.02} .. 40 II 2825.24 5 200 13079.40} 80 2 
1 2648.63 5 40 w I 2826.80} 50 W # 3082.62} 150r 50 
1 2649.94] 50 w 5 1 2833.92] 40 13082.84) 35 Hh 
1 2650.27) 50w 25 | 1 2834.43] 50 13086.40| 80 2 











Il. EMISSION SPECTRA 2000-16,000 A (Continued) 
Copaut (Continued) 



































Wave Wave Wave 
length Are Spark lescils Are Spark jeneth Arc Spark 
1 3086.78) 200r ae 13246.99| 35 ans 1 3374.30] 60 
1 3087.81) 60 Hs 1 3247.18) 80 oye 1 3377.06) 100 ae 
1 3089.59) 100r ets 3250.00} 60 Be 1 3378.36] 30 2 
I 3090.25) 80 1 13254.21} 300r ae 3378.74] 40 2 
1 3095.72) 60 2 1 3258.02} 60 7 1 3381.50) 100 W = 
1 3096.40) 60 3 13260.82| 70 4 1 3383.92} 60 
1 3096.70} 60 3 13268.21) 30 ae 1 3385.22) 250r 15 
1 3098.20} 100r 5 13264.84| 35 2 1,11 3388.17} 250r 12 
1 3099.67) 50 oe 1 3265.35] 35 2 13390.40} 30 *F} 
13102.41| 60 4 13271.78} 60 4c 13395.37| 400 r 50 
13103.74) 80 2 13276.48] 35 2 13405.12}2000 r 150 
13103.98] 60r Ba 13277.32| 60 W > 3405.82] 30r = 
13105.92| 30 Ie 1 3278.84} 70 2 1 3409.18}1000 r 125 
13107.04| 70 3 1 3279.26} 60 2 J 3412.34/1000 r 100 
13109.51| 60 In 1 3283.46} 80 ae 13412.63/1000 r 40 
13110.02| 60 2 13288.77| 60 W 13414.74| 200 W ie 
13110.82] 60 2 1 3287.19} 60 ha II 3415.78] 100r 20 
131138.48} 100 4 1 3293.86] 40r ae 13417.16) 400 r ne 
13118.25| 60 2 13298.68} 70 2 13417.67| 25 xe 
13121.41] 150r 6 1 3303.88} 60r a 1 3417.79] 30 2 
13121.57)  60r 3 1 3307.15) 80 a 1 3420.79] 80 2 
1 3126.72) 70 oy 1 3308.49} 30 ra 1 3424.51| 80 2 
1 3127.25) 100 ae 13308.81} 40 oe 3428.23] 100 W 2 
13128.99) 25 BS 13312.15} 60 2 3429.68} 30 an 
13129.48) 40 2 1 3314.08} 100 ars 1 3431.57] 500 r 40 
13132.22) 40 ae [3318.40] 35 oe 1 3432.32] 60 W ae 
13136.73] 60 5 13319.16} 60 a 1 3433.04|1000 r 150 
1 3137.33] 150r aie 3319.48} 80 ane 1 3437.69) 150 Wn Ae 
1317.45] 50 aS 13319.82| 35 2 13438.71| 80w 
13137.75| 60 2 13321.91| 25 aw 1 3438.91] 30 xe 
13139.94| 150r 10 1 3322.20] 100 W on 1 3442.93) 400r 15 
13145.02) 30 me 13325.24| 80 3 3443.20] 25 2 
13147.06) 150r Ag 1 3326.56} 60 de 1 3443.64] 500 r 100 
13149.31} 60 ie 3326.99) 100 He 13446.09] 60n Ae 
1 3152.71] 100 fe 1 3328.21] 40 He II 3446.39 3 60 
3154.68] 100 isa 1 3329.47] 80 a7 13449.17| 500r 125 
13154,79| 100 4n 1 3333.39] 100 a 13449.44| 500r 125 
13158.77| 150r 1 3334.14) 250 r as 1 3453.50/3000 r 200 
1 3159.66] 100 2n 13337.17| 60 2 13455.23)2000 r 10 
13161.65} 60 me 13339.78} 150 w a 13456.93/ 30 2 
1 3168.06} 100 se 3341.34] 60 2 13458.03| 60w 3: 
3169.77| 100 ag 13841.95| 25 rh 1 3461.18] 100 wn 33 
13174.90]} 80 os 1 3342.73] 150 W ee 1 3462.80/1000 r 80 
3177.27] 100 ae 1 3346.93] 100 2 1 3465.80)}2000 r 25 
13182.12} 80 2n 13348.11} 80 $s 1 3471.38] 80 25 wn 
13185.95) 40 <6 13351.54| 35 2 1 3474.02/3000 r 100 
1 3186.35} 70 2 BAe 11 3352.80] .. 30 1 3474.53] 30 2 
1 3188.37} 100 2n 3354.21] 30 a3 1 3476.36) 100r ae 
1 3189.76] 60 3 1 3354.38] 200r ue 13478.55| 40 2 
13191.30} 35 ot 1 3356.47) 150 W 2 13478.74| 60 2 
13192.22| 35 a 1 3356.84) 25 au 13480.02} 80 W 2n 
13193.16} 50 ts 133859.08) 35 si 1 3483.41] 300r 10 
13198.66) 60 2 1 3359.29) 100 2 3485.37] 100 wn 3 
13199.32] 35 5a 1 3361.56] 80 2 13489.40} 100r 25 
13203.03] 40 Pi 1 3362.80) 80 13490.74| 60 ae 
13210.23} 80 2 13363.27| 30 2 13491.32] 200r 8 
13219.15} 60 “7 13363.76) 80r whe 13495.69}1000 r 25 
13224.64| 60 ps 13364.25| 30 2 1 3496.68) 150r 4 
3226.98] 80r +s 13367.11] 300r 30 1 3496.79} 30 oe 
1 3282.87] 60 25 1 3370.33] 80 2 INB50N72Zi) 5 100 
1 3235.54] 60 nA TI 3370.94] .. 50 1 3502.28]2000 r 20 
1 3237.03] 100 4 13373.23} 60 ae 13502.62} 60 5 
1 3248.84] 100 as 13378.97| 60 ae 13506.31| 400r 15 















































II. EMISSION SPECTRA 2000-10,000 A (Continued) 
CopBaut (Continued) 
Wave Wave Wave i 
fencth Are Spark leecth) . Are Spark length Arc Spark 
1 3509.84) 400r 40 1 3734.14) 70 a 1 3990.30) 80 10 
13512.64| 400r 100 13734.87| 60 an 13991.54} 30 ae 
13513.48) 300r 25 1 3735.93] 200r RS 13991.69| 60 6 
13518.35| 200 W 100 13740.19} 60 ne 13994.54| 60 eee 
3519.82 2n 25 n 1 3745.50} 300r 4 13995.31/1000 r 20 
1 3520.08) 100 W st 13749.93} 60 5 1 3997.91} 200 20 
1 3521.57) 200r 25 1 3751.63) 100 60 1 4013.94} 300 Re 
1 3523.43) 300r 25 13754.35|} 30 3 14019.30} 80 
13526.85| 300r 25 13755.45} 100 me 1 4020.90} 500 w 
13529.03| 200r " 13759.69} 30 " 1 4023.40} 200 
13529.81)1000 r 30 13760.39| 30 as 1 4027.04) 200 4 
1 3533.36] 200 w Ep 13774.60} 200 W : 1 4035.55} 150 3 
13543.26| 35 A 13777.54| 200 PS 1 4045.39} 400 $e 
11 3545.04 2 30 1 3808.11] 200 w uf 1 4052.92) 40 Be, 
1 3550.59} 200 sd 13811.07} 30 he 1 4057.20} 100 re 
13558.78) 40 w 13812.47| 100 w 1 4058.19} 100 fs 
13560.89} 200 25 13813.92| 30r 1 4058.60} 100 Bs 
1 3564.95} 150 w fs 13814.46} 35 Is 1 4068.54} 150 100 
1 3569.38) 400r 100 1 3816.33} 60 50r 1 4076.13} 70 oY 
1 3574.96} 200 25 13816.47| 60 at 1 4077.41) 100 wn 2n 
1 3575.36} 200r 25 13816.87| 70 5 1 4082.60} 50 
11 3578.03) .. 30 13841.46} 60 J 1 4086.31} 400 15 
13584.80} 25 = 13842.05| 400r 20 1 4088.30} 50. 
13585.16} 60 ah 1 3843.69) 60 i 1 4092.39} 600 W 15 
1 3587.19} 200 r 50 n 13845.47| 500r 100 1 4092.85} 25 10 
13594.87} 200 W i 13850.95| 100 - 1 4104.43) 30 2 
13602.08) 200 35 3856.80] 80 2 14104.75} 50 
13605.36} 60 as 13861.16} 300r 15 14110.53}) 600 
13611.70) 25 is 13863.61) 30 Ps 14118.77|1000r 
11 3621.18} 15 50 n 13870.53} 70 8 14121.32/1000 r 25 
1 3627.81) 200 5% 13873.11] 500r 80 4158.42} 25n 5 
13631.39| 50 W 25 13873.95| 400r 80 1 4187.25] 50 3 
3632.84] 60 Re 1 3876.83] 300 w 40 1 4233.99] 100 W ae 
3634.71] 70 10 13878.74| 70r : 1 4252.31) 150 as 
1 3636.72) 40 6 13881.87} 300r 30 14285.79| 125 a 
1 3637.32) 30 5 13884.61} 100 de 1 4339.62) 50 on 
1 3639.44] 200 20 13885.29| 70 4 14371.138} 25 wn > 
1 3641.79] 60 8 13894.08}1000 r 100 1 4445.04] 40 2 
13643.18} 80 15 13894.98) 300r 3 1 4445.71] 125 2 
1 3645.19] 60 3 13898.49| 80r 6 1 4466.89) 300 5 
1 3647.09} 30 4 13906.29) 150 : 1 4469.55) 300 5 
1 3647.66} 100 8 13909.93) 200 W -o 1 4471.55) 100 4 
3649.35} 200 4 13917.11] 80 10 1 4477.24| 30 wn a 
1 3652.54] 200r a 13920.73| 25 oe 1 4478.32) 100 3 
13654.45} 35 1 3922.75] 100 Xs 1 4483.93) 100 ei 
13656.97| 60 6 3933.65] 80 z. 1 4484.51) 60 
1 3662.16} 100 25 13933.91| 60 a 1 4486.71) 50 1 
3676.55} 100 35 13935.97| 400r 15 1 4494.75) 100 re 
1 3683.05) 200 r a 1 3940.89] 100 & 14514.19} 60 2 
1 3684.48) 200 W ae 1 3941.73) 200 wn ee 1 4517.11} 300 6 
13690.72} 60 10 1 3945.33] 200 15 1 4519.29} 40 re 
13693.11} 80 15 13952.33) 40 4 1 4527.93} 100 2n 
13693.48] 35 10 1 3952.92) 100 75 1 4530.96|1000 w 8 
8702.24] 200 os 13957.93| 100r A 1 4533.99} 500 8 
13704.06| 300r 35 1 3960.99] 60 10 1 4540.78) 30 nk 
13707.47| 30 di 13969.12| 100 w 6 1 4543.81) 500 W 
13708.82| 100 1 3972.53) 100 6 1 4545.24; 50 
1711.65} 35 13973.15| 150 w 6 1 4549.66) 600 
13712.18} 40 8 1 3974.73] 100 10 4552.44} 25 
1 3726.66} 30 13975.32| 30 5 1 4553.33] 25 
13730.48} 200r 1 3978.65) 100 ae 14561.94) 25 
1 3732.40} 200r 13979.52| 150 w 12 4564.17| 35 
1 3733.49] 150 1 3987.11} 80 xe 1 4565.59} 800 W 12 




















It. EMISSION SPECTRA 2000-10,000 A (Continued) 
CoBaurt (Continued) 





1 4781.43 
14785.07| 50 
1 4792.86 
1 4795.85 
1 4796.37) 1 
1 4813.48 
1 4813.98 
1 4840.27 








Waye " Wave 4 Wave 
lene Are Spark leneeh Arc _| Spark length Are Spark 
1 4566.61} 100 2n 15122.77| 150 : 1 5436.99} 25 Ay 
1 4570.02} 300 ia 15124.77|  25n ; 15444.57|} 400 w ity 
1 4579.36] 25 ee 1 5125.69] 100 w a 15452.30| 25 * 
1 4580.14] 300 3 1 5126.19) 200 ; 1 5454.55} 300 w aN 
1 4581.60}1000 w 10 15183.45| 50 w , 1 5469.30} 125 Be 
1 4588.70} 100 1 15145.51| 80 w : 15470.46} 50 , 
1 4594.63} 400 32 15146.74| 400 w u 1 5477.08} 40 a 
1 4596.90) 400 of 1 5149.79] 100 1 5483.34] 500 w ae 
1 4601.16} 30 ad 15154.05| 200 W a 1 5483.96} 150 w : 
1 4614.01] 60 . 1 5156.34) 300 w A 1 5489.65} 150 w ats 
1 4620.82) 25 ia 15158.43} 40 1 5523.29} 300 w a 
1 4622.70} 30 ai 1 5158.84) 40 é 1 5524.98] 25w ie 
1 4623.04) 150 ae 1 5165.16] 30 ; 15530.77| 500 28 
1 4625.78] 200 an 15176.08} 500r a 1 5545.93} 25n ane 
T 4628.94] 125 a 5183.61] 35 5 1 5590.73} 500 ‘a 
1 4629.38] 600 W 5 1 5192.35) 100 w « 5594.46] 40 ae 
1 4644.32] 70 3¢ 5210.06} 100 oe 5598.48} 50 ao 
1 4654.85] 25 ae 1 5210.84! 50 #9 1 5647.22) 600 w Ae 
J 4657.39} 100 35 1 5211.82) 100 : 1 5659.11} 25 ie 
1 4663.41! 700 W 3 1 5212.71) 300 w s 1 5915.54) 200 w ais 
T 4682.38} 500 re 1 5222.48) 50 A 1 5935.39} 150 : 
T 4685.86] 30 ed 1 5280.22] 300r a 15946.49| 70 5 
1 4693.21} 500 25 5235.21) 100 w os 15991.88} 900 r be 
1 4698.38} 300 8 1 5247.93) 500 w a 1 6000.67} 80 a 
1 4699.19} 25 a 1 5249.99] 200 w aa 1 6006.35} 50n ne 
1 4718.48} 50 Sa 1 5254.65) 200 w a 1 6007.67} 50n oe 
4721.41 8 100 n 1 5257.62} 400 w oe 1 6013.58) 30 S13 
1 4727.94! 300 ey 1 5265.82] 25 Sse 6016.64) 40 Bi 
1 4732.06} 40 ot 1 5266.30) 100 are 6021.79) 50 bi 
1 4734.83] 150 = 1 5266.49] 500 w on 1 6049.09} 50n aa 
4737.77) 150 1 1 5268.51) 500 w e 1 6082.43) 300 W ae 
1 4746.11] 100 a 1 5276.19] 400 w a 1 6086.65} 80 oe 
1 4749.68) 500 100 n 1 5280.65) 500 w 1 6093.13] 200 oe 
1 4754.36} 200 2 1 5283.49] 125 w aa 1 6107.93} 25 34 
1 4756.72} 100 ee 1 5301.06] 700 w za 16116.98} 80 oad 
1 4767.14] 100 Bt 1 5312.66) 400 w a0 6122.22} 40 ee 
1 4768.08} 300 10 1 5316.78) 300 w - 1 6122.65) 125 aa 
1 4771.11] 500 w by 1 5325.28) 300 w 34 6162.17) 60 fee as 
1 4776.32} 300 Aft 1 5325.95). 25 os 1 6188.99} 200 w A 
1 4778.25} 100 ec 1 5331.47) 500 w 80 1 6211.19] 25 ie 
1 4780.01] 500 w 500 1 5332.67} 200 w = 1 6230.97) 200 w 35 
00 et BA 
15113.23} 100 a 15408.12} 30 ss 1 6454.99} 200 w Se 











2n 1 5333.65 
1 5334.84 

5 1 5336.17 
1 5339.53 

1 5341.33 

6 1 5342.71 
2 1 5343.39 
150 1 5347.49 
15349.09 

100 1 5352.05 
1 5353.48 

15358.92 

15359.18 

1 5362.77 

5368.89 

St 1 5369.58 
1 5381.10 

es 1 5381.75 
1 5390.46 

1 5401.98 

1 5407.51 





2132 














1 6232.44 
1 6249.51 
1 6257.58 
1 6273.03 
1 6275.13 
1 6276.63 
1 6282.63 

6311.28 
1 6313.05 
1 6314.53 
1 6320.41 

6347.83 
1 6351.42 
1 6395.19 
1 6417.82 
1 6429.91 
1 6430.34 

6439.17 
1 6444.69 
1 6450.24 
1 6451.14 











Ii. EMISSION SPECTRA 2000-10,000 A (Continued) 
Coxsatt (Continued) 




































































Wave Wave 

length Are Spark length - Are Spark ave Arc Spark 
6462.58] 60 Ry 1 7094.53] 40 Sy 1 8043.33] 80n 

1 6463.01] 25n aE 7102.55] 25 - 18056.06| 80-n 
6474.57| 25 w x 17113.56| 1501 Be 18066.49| 60 

1 6477.88] 80 s. 7122.25] 50 + 18080.23| 60 

1 6490.34} 70 Se 1 7124.47] 50 vi 18093.96] 80n 
6493.74] 25 be 1 7134.32] 200 ite 18116.41| 80 

1 6551.44| 80w i 17154.71] 200 he 8137.08] 80 

1 6563.42) 200 w 5 17159.18) 250 re 18140.43| 40 

16595.90| 150 pr 17193.60| 200 w x 8150.19] 50 

16617.12| 30 cs 1 7250.12) 80 a 18152.11] 60 

1 6617.53] 30 : 1 7285.28) 200 a 18160.65] 40 
6623.79 70W | .. 17315.73| 25 a 18193.03] 125 

1 6632.44] 150 y, 17353.47| 25 a 18208.66] 80 

1 6635.12) 25n ua 1 7354.59] 150 iC 18269.38| 80n 

1 6678.81] 125 Ey 17388.70| 200 a 18283.48] 50 n 
6684.08] 30 i: 17417.38| 300W | .. 18296.85| 50n 

1 6684.87] 30 f 1 7437.16] 30 Ee 18299.95| 60n 
6707.86] 200 Wn| 1 7457.36] 200W | .. 1 8342.63] 50 Wn 

16756.57| 25 ay 1 7533.48] 40 ey 1 8372.84] 80n 

16758.10} 25 ke 17553.99| 200 i 1 8378.39] 50 
6767.60 35n be 17590.57| 35 a; 18379.47| 35 
6771.06] 200 n % 17610.24| 35 Ex 18489.50| 30 

1 6784.85] 25 ke 1 7712.68] 80 .. | 18574.57| 50 

16808.94| 25n a, 17734.23| 40 s, 18575.35| 50 

16814.94] 150r pe 17838.17| 80 a 1586.74] 30 

1 6846.97| 25 a 17840.05| 40 pe 18589.73] 50 
6858.38} 25 > 1 7855.85} 40n de 1 8661.09] 60 

1 6872.40] 200 w i 17869.90| 80 Bz 18744.37| 30 
6908.08} 30 5 17871.39| 80 a 19037.91} 60 

1 6937.81| 150 B 17908.71| 80n * 1 9095.37} 50 

1 6997.22] 200 w a 17926.55| 80n i 19344.92| 30n 

17004.81| 150 2 17957.76| 40n 9 1 9356.98] 200 

17016.61] 300W | .. 17960.55| 25n , 1 9544.53] 300 

17027.81| 200W | .. 17966.08} 40 as 19597.89| 300 

17032.52| 25 by 17987.38] 80 $4 19746.05] 50 

17052.89] 300W |. 18007.27] 80n BS 19764.53| 25 

17054.04| 200W | .. 18022.13} 40 a 9785.39| 40 

17055.88| 25 a 18024.73} 40 i 1 9890.92] 30 

17084.99] 500W | .. 1.8029.26} 80 ‘ 

CoLUMBIUM 

2005.03] 5 25 2131.18} 12 40 2290.38]... 25 w 
2010.00} 5 25 2137.05] 5 30 2295.68] 15 30 
2011.99] 4 25 2137.54] 5 40 2302.08] 15 30 
2017.28] 3 25 2155.62] 5 25 2309.23} 101 3C1 
2025.31] 10 30 2160.27| 5 50 2313.32]. 30 Ww 
2029.32] 10 50 2175.84] 5 25 2334.81] 3 25 w 
2032.46] .. 25 w 2176.76, 8 30 2340.04] 8 30 
2037.94] 3 25 2203.63} 15 40 2362.05] .. 25 w 
2043.16] 3 25 2206.01] .. 25 w 2369.95] 5 25 
2043.52|  & 25 92224.67| 5 30 nl | 2372.72) 2 50 
2049.87] 2 40 9229.72] 30 20 2376.40| 8 60 
2057.05] 4 35 242.581 5 50 nl 2387.52] 10 25 wn 
2060.27| .. 25 2252.21 5 35 | 2388.97| 5 25 w 
2064.21] 2 30 2265.59| 50 Wn 9398.48] 10 30 
2082.89] 6 25 2273.56} 15 25 2404.89] 5 50 
2107.26] 10 25 2274.13| 12 300 2405.34, 5 w 50 w 
2109.42] 15 50 2274.20| 2 80 2405.85] 5 50 w 
2125.21] 15 40 2281.51]. 25 2410.27| 4 95 w 
2126.54] 15 50 2283.00] 10 251 | 2412.46] 5 1¢0 





II. EMISSION SPECTRA 2000-10,000 A (Continued) 


CoLuMBiIuM (Continued) 











Wave Wave . Wave 

enethh Are Spark iksataah Arc Spark length Are Spark 
2412.80) .. 40 n 2580.28 2 100 2753.01 5 50 n 
2413.94) .. 300 2583.99} 10 800 wn 2753.14 2 80 
2414.48) .. 100 2586.10) .. 40 wn 2754.52| 10w 100 
2416.17 5 25 2587.40) .. 30 2757.26 3 50 
2416.99 8 200 2590.94) 15 800 2757.51 2 30 
2418.69 5 500 2593.76 2n 100 2758.78 1 100 w 
2421.91) .. 80 2594.74 3 80 2768.13) 10 100 
2426.79) .. 40 2598.88] .. 150 2769.57 2 30 
2431.68 lw 40 w 2601.29 4 200 2780.24) 30 200 r 
2432.32 2w 40 w 2604.75 2 40 2791.74 3 100 
2433.79 3 100 2605.02 1 40 2793.05) 10w 100 
2435.95 3 50 2605.07 1 40 2797.69} 10 200 
2437.41 4 100 2613.85 3 30n 2810.81 3 100 
2441.86 3w 25 w 2613.93 1 30 2816.68 2 50 
2442.14 3 80 2614.76) .. 30 2827.08 8 50 
2442.68 a 50 w 2616.22 2 36 2829.75 3 50 
2445.83] .. 100 2620.45 3 200 2830.57 1 30 
2447.97 2 30 2628.67} .. 30 wn 2835.12 5d 106 
2451.87 3 100 2632.52 4w 300 n 2841.15} 10 100 
2456.99 1 200 2633.16 200 2842.65) 10 100 
2458.09 2 50 2641.06 2 30 2846.28] 10 50 
2460.40) .. 200 W 2642.24 5 300 2849.56 2w 100 w 
2462.05 1 160 2646.26 8 200 wn 2859.04 1 50 
2468.74)... 50 2651.12 3 200 2861.09} 10 100 
2469.41 1 80 i 2656.08 8 200 2865.61 5 30 
2472.38 4d 25 2658.03) .. 200 2868.52) 15 300 
2474.81 2 30n 2659.05 3n 30 2875.39] 50r 300 
2475.89) .. 25 n 2660.03 2 30 2876.95| 40 W 500 W 
2477.38 5 200 2665.25 3 300 2879.49) 25 2 
2479.94 3 50 2666.59 5 50 2880.71 4w 50 
2483.88 3 80 2667.76 3 30 2883.18] 100 800r 
2484.93 2 25 2671.93) 20 200 2888.83] 10 100 
2488.75) .. 40 2673.57| 10 500 2893.07) .. 100 W 
2498.25 1 25 2675.94] 10 100 2897.81; 15 150 
2499.75) .. 200 2677.66 2 50 2899.24) 20 500 
2501.40) .. 150 2680.06] 4 80 2900.67| .. 100 wn 
2502.49 3 50 2686.39) 2 300 2908.24) .20r 200 
2508.54) .. 25 2691.77) 10 100 2910.59] 10 100 
2511.00} 3 100 2697.06] 10 500 2911.74 8 100 
2514.97)... 50 n 2698.86 5 200 2917.05} 10w 100r 
2521.40 3 100 2702.20} 10 100 2927.81} 200 800 r 
2525.81 3 80 2702.52 8 80 2931.47} 3 50 
2527.92) 2 50 2704.26 2w 50 2932.13] .. 50 
2530.97 2 100 2707.83 3 80 2932.66 In 80 
2531.25 1 80 2715.34 2 100 2936.66] .. 30 
2533.19 2 80 2715.88 2 100 2941.54] 50 300 
2534.44 1 40 2716.31 3 30 2945.88 2 100 
2540.61 2 150 2716.62) 10 200 2946.90 3 30 
2541.42) 3 80 2721.98) 10 200 2950.88} 150 200 
2544.80) 5 300 2723.66 2 200 2972.57| 40 100 
2545.64 1 150 2730.32 2 200 2974.10} 5 200 
2548.63 2 80 2733.26) 30 50 2977.68 1 360 
2551.38} 5 100 2733.46 3 40 2978.94 1 50 
2553.49 1 30 2733.74 2 50 2979.87 2 30 
2555.32 1 30 2734.35 5 80 2980.72} 3 50 
2555.63 2 80 2735.95] .. 40 2982.11} 10w 80 
2556.94 5 200 2737.09 5 100 2985.05} 2n 50 
2557.94] .. 100n 2739.24) .. 50 2990.26 5 200 
2562.41 4 100 2740.18] 3 50 2991.95 it 100 
2564.07 i 30 2745.30) 5w 30 w 2993.96} .. 50 
2566.07) 2 30 2745.73 3 50 2994.73} 100 300 
2571.33 4 100 2746.10} .. 50n 3602.21 5 W 380 
2574.84, 2 100 2750.58} 2 30 3005.77 1 50 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Wave 
length 


3008.41 
3022.74 
3024.74 
3028.44 
3032.77 
3034.95 
3035.02 
3039.81 
3044.76 
3048.20 
3049.52 
3053.64 
3055.52 
3064.53 
3065.26 
3066.10 
3071.56 
3076.87 
3080.35 
II 3094.18 
3097.12 
3127.53 
3130.79 
3145.40 
3150.41 
3152.16 
3152.78 
3153.37 
3154.81 
3171.79 
3173.20 
3175.85 
3180.29 
3184.22 
3189.28 
3191.10 
3191.43 
3194.27 
TI 3194.98 
3198.22 
3203.35 
3204.97 
3206.34 
3207.33 
3208.58 
3215.59 
3217.02 
3222.07 
3223.32 
3225.48 
3229.56 
3230.24 
3236.40 
3237.68 
3238.02 
3244.51 
3247.47 
3248.93 
3250.27 
3254.07 
3254.88 
3260.56 
3261.69 
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CotumBium (Continued) 






































Wave 
length Arc Spark 
3 500 3412.93 5 150 
20r 100 W 3413.21 1 40 
2 100 3415.97] 50 50 
25 2 3420.63 5 50 
10 100 3421.16} 10w 50 w 
3 100 3422.85 1 30 
2 100 3425.42) 30r 300 
20 40 3425.85] 50r 30 
3 50 3426.57 5 200 
z 30 3427.45] 30r 30 
(l 100 3432.70) 10 100 
1 30 3436.96] 20r 50 
1 30 3488.42 1 50 wn 
1 100 3439.92 4 50 
40 50 3440.59) 15 80 
4 50 3441.65 2 40 
3 100 3444.28 ln 50 
1 50 3445.68) 50 80 
4 50 3448.22} 3n 50 
lw 30 w 3448.67 1 30 
30 40 3450.76] 2 50 
ws 30 w 3451.64; 1 30 
3 50 3452.35] 5 200 
100 r 50 3453.97] .. 100 
ne 40 3454.71] 3 50 
5 80 3454.91] 3 80 
In 50 3459.70] 30 20 
1 30 8463.03} 5 30 
80 100 3463.81} 30 50 
5 100 8465.86] 30 40 
80 5n 8468.13} .. 50 
100 100 3470.25 3n 100 
3 50 3473.02} 30 30 
ip 100 3474.67} 100 4 
5 50 3478.69} 30 15 
1 30 3478.78} 2 50 
5 50 3479.56] 5 200 
a 80 3482.95} 2 100 
3 30 3484.05} 10 100 
10n 200 3488.83 2 30 
ri 30n 3489.09 5 50 
1 100 3491.03} 30 50 
re 200 3497.81] 30 15 
5 40n 3498.63} 30 50 
5 100 3499.95} 5 50 
1 80 3500.74] .. 30 n 
30 50 3501.34] 3 30 
20r 30 3510.26] 15 200 
2 50 3511.16} 50 1 
1 30 3514.04] .. 50 
2 150 3515.42] 20 300 
be 50 3517.67 2 200 
15 40 3522.36) 20 50 W 
20 30 3525.23] 15 w 30 w 
2 40 3528.48] 3 50 
a. 50 3528.90 2 40 
20 w 80 w 3533.66} 20 30 
80 50 3535.30} 300 500 
30 30 3537.47] 30 30 
1 30 3537.62! 2 30 
Ae 30 3540.96} 15 500 
5 50 3541.25} 50 5 
10 100 3542.56] 5 30d 


Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
CoLuMBIuM (Continued) 





























































Wave Wave Wave 

feneth Spark leneth Arc Spark length Are Spark 
3550.45] 40 30 } 3818.86 8 300 4286.99) 15 30 
3554.12] .. 30 3824.88] 30 50 4292.48| 30 50 
3559.60 2 100 3831.84 5 300 4296.16} 10 30 
3563.50) 30 30 3845.90} 10 30 4299.60) 20 30 
3567.10) 5 30 w 3855.50) <. 50n 4300.99} 30 30 
3567.99] 2 50 8858.95] 20 50 4311.26} 30 100 
3568.51) 10 50 3865.02] .. 200 n 4321.49) .. 30 
3575.85) 50 80 3867.92| 30 20 4326.33) 30 5 
3580.27| 100 300 3875.76] 10 50 4337.56] 10 30 
3584.97} 30 50 3877.56| 50 20 | 4359.85) 50 50 
3589.11] 50 30 3879.35 5 300 4367.97; 2 50n 
3589.36} 100 100 3883.14] 30 30 4368.43} 15 30 
3591.20 2 50 3885.44} 50 100 | 4377.96} 10 30 
3593.97| 80 50 3885.68} 15 30 4410.21] 15 30 
3602.56) 30 30 3891.30; 50 100 | 4437.22| 40 50 
3615.50} 30 30 3894.03] 15 30 4471.29] 20 30 
3619.51} 5 200 3895.90} 10 30 4492.96] 1 50n 
3619.73] 3 300 3898.28] 3 200 4523.41} 30 30 
3628.18 1 50 3900.53} 30 10 4527.65 1 30 
3629.47| .. 30 3914.70] 30 100 4546.82 15 30 
3633.31 3 30 3919.72 2 100 4564.53/ 20 30 
3636.96] 20 W 30 W 3920.20| 30 100 4573.07} 30 50 
3637.83} 20 30 3920.76 1 50n 4579.45} 5n 30n 
3651.19} 10 400 3936.02} 5 200 4581.62} 30 50 
3659.61} 15 500 3937.44] 30 30 4606.77} 50 50 
3660.37! 20 30 3938.55] .. 100 n 4630.11} 30 20 
3664.69} 30 30 3943.67] 20 50 4648.95} 50 20 
3687.97| 20w 300 w 3949.45 1 50 4663.83] 30 20 
3695.90 4 200 3952.37 3 50 4666.24| 30 15 
3696.68 2 50 3964.28 1 50 4672.09} 150 100 
3697.85} 50 50 3966.25 10 30 4675.37| 50w 307 
3699.93] 15w 30 w 3967.37] .. 50n 4706.14} 50 50 
3703.16} 20 30 3976.51) .. 80n 4708.29) 50 30 
3704.14) 30 30 4000.60} 2 50 4715.83} 3 50n 
3707.92] 3W 100 W 4012.17] .. 100 4733.89| 30 30 
3709.25 5 30 4016.08 5 30 4749.70} 100 50 
3713.01] 100 80n 4032.52] 30 50 4810.60} 100 10 
3716.21] 380 W 10w 4039.53} 30. 50 4816.38} 50 50 
3717.07} 8 1000 J 4058.94 |1000 w 400 w 4848.37| 150 100 
3719.63] .. 50 w 1 4079.73] 500 w 200 w 4965.37} 100 15 
3720.46] 5 100n 1 4100.92] 300 w 200 w 4967.78] 150 50 
3722.57) ©. 60 n 4104.17} 3 30 4975.14) 30 3 
3723.44 1 30 4119.28] 2 200 4988.97| 150 10 
3725.22| 30w 10 w 1 4123.81} 200 125 5000.95} 30 5 
3726.24] 30 100 4129.93} 15 30 5017.75} 80 10 
3739.79] 100 200 1 4137.09} 100 60 5026.36} 50 8 
3740.72 3 50 4139.71] 50 50 5039.04} 200 30 
3742.39} 30 50 4152.58} 100 300 5058.01} 50 10 
3744.00} 30 30 4156.68} 5 100 5065.25} 80 10 
3746.91] 20 80 4163.66] 60 40 5078.96} 300 50 
3759.55} 40 50 4164.66} 30 50 5095.30} 50 30 
3765.08} 25w 10 w 4168.13} 100 80 5100.16} 100 15 
3777.67} 20 30 4184.44] 20 50 5110.91} 30 2 
3781.38] 5 200 4185.54 1 30 5120.80} 50 10 
3787.06] 30 30 4190.88] 20 30 5134.75} 200 15 
3790.15} 100r 50r 4214.67| .. 100 5147.54} 30 5 
3791.21| 80 80 4214.73] 40 ts 5152.63} 100 10 7 
3798.12] 50 80 4217.94! 50 50 5160.83} 200 15 
3802.92} 50 50 4229.15! 50 100 5164.88] 150 20 
3803.88] 30 20 4252.97| 30 50 5180.31} 150 15 
3804.74] 20 50 4253.69} 25 40 5186.98} 50 10 
3810.49} 30 50 4255.44] 30 50 5189.20} 80 12 
3815.51] 20 30 4270.69} 30 50 5193.07] 100 20 








If. EMISSION SPECTRA 2000-10,000 A (Continued) 











CotumsBrum (Continued) 















































Wave ‘ Wave Wave 
length Are Spark leneth Are Spark length Arc Spark 
5195.84} 30 10 5900.62] 200 200 7353.16] 60 10 
5219.09} 100 10 5997.93} 50 5 7382.50} 150 30 
5232.81) 50 10 6251.76} 30 10 7515.93) 40 10 
5247.38} 30 2 6430.46} 80 10 7574.58] 100 20 
5271.53} 200 50 6433.22| 30 4 7726.68] 60 os 
5276.19] 200 50 6544.61] 80 10 7873.41) 25 
5318.60] 100 12 6614.15} 25 8 7885.31) 60 
5334.87} 50 10 6660.84] 300 80 7938.89] 30 
5344.17] 400 200 6677.33] 200 50 8135.20] 80 
5350.74] 150 50 6701.20} 100 15 8240.00) 50 
5437.27} 30 10 6723.62] 100 30 8320.93} 500 
5504.58] 30w 3n 6739.88] 80 15 8346.08] 60 
5523.57} 30 10 6828.11} 150 30 8439.77} 25 
5551.35} 30 10 6876.36] 80 12 8475.98] 150 
5576.15} 80 5 6886.33] 30 8 8526.99] 50 
5642.11} 80 20 6902.89] 60 10 8560.54] 30 
5664.71} 100r 30r 6908.07} 40 8 8575.87) 30 
5665.63} 100 30 6918.32] 80 10 8697.55) 40 
5671.02} 200 10 6990.32} 100 15 8815.56] 100 
5753.06] .. 30n 7023.48] 30 8 8905.78] 30 
5760.34] 30 30 7046.81] 200 40 9141.31) 50 
5776.07| 30 3 7098.94! 60 10 9323.54] 40 
5787.54| 80 15 7102.01} 30 8 9595.06} 60 
5838.64] 200 100 7126.17| 35 8 9626.88] 100 
5866.47) 50 15 7159.43} 100 15 9631.11) 50 
5874.70! 30 5 7252.35) 40 6 9676.75; 50 
9912.26) 25 
COPPER 
II 2012.96) .. 20 J 2138.51} 25 wn ar TI 2230.95] .. 15 
702015.57| 2. 50 II 2146.98) .. 15 223157) 15 
II 2016.88 2 20 II 2148.97} 15 25 J 2236.28] 30 a 
J 2024.33) 50r 6 II 2151.80] :. 380 1 2238.45) 40 a 
II 2025.47 8 30 TP 2061231) 3h 40 TI 2242.61] 25 50 n 
II 2027.18] .. 15 1 2165.09} 60r 25 1 2244.26] 25 9 
TI 2029.94 3 15 wn 1 2169.53} 30 oe II 2246.99] 30 500 
TI 2031.02 2 35 12171.76| 30 ve II 2249.06) .. 25 
II 2035.84] 12 30 II 2174.97 3 40 2255.08 1 30 
II 2087.12} 12 30 J 2178.94) 30r 12 1 2260.53} 25 6 
TI 2048.79) 15 35 II 2179.40} 12 35 I 2263.08} 30 10 
TI 2054.41 3r 20r 1 2181.72} 50r 15 If 2263.78} .: 25 
II 2054.97| 15 35 II 2189.62} 12 40 2265.46]... 15 
II 2062.49) .. 25 I] 2192.26] 25 500 n TI 2276.25] 10 30 
TI 2066.32] .. 20 IUV2195:77) 30 TI 2278.44). 20 
TI 2078.65 1 40 1 2199.58) 50r 20 II 2286.73) .. 25 
1 2079.46) 15n 13 12199.75| 20r 5n II 2290.99) .. 25 
TI 2085.30 2 25 II 2210.26} 20 40 1 2293.84, 40 wn 10 
TI 2087.92) .. 30 2212.83) 2h 20 II 2294.36 3 25 
TI 2093.61 2 20 1 2214.58} 50r 5n II 2299.44) .. 15 
TI 2098.41) .. 35 JH2215.10) Fe 15 J 2303.12} 30 20 
II 2104.78 8 25 1 2215.65) 30 i II 2309.61; .. 18 
T2105.11) 15 , I] 2218.10} 25 40 1 2319.56} 20 re 
J, 11 2112.09) 15 40 II 2218.50) .. (25) II 2336.20 3 20 
TI 2117.30 2 20 2218.62 2r 15 2346.13 2 25 
II 2122.97) 15 50 I] 2224.78) .. 25 II 2848.82) 15d 20 
II 2125.10} .. 20 1 2225.70] 150 20 _ 11 2355.15] -. 25 
II 2126.03] 15 35 | II 2226.86] .. 30 II 2356.65 5 25 
J 2130.76) 25 3 12227.77| 40r 25r 2368.17 2 15 
II 2134.35] 30 40 TI 2228.86 9 40 II 2369.89} 20 30 
II 2135.98] 25 500 w |I, 11 2230.08} 30r 20 2376.27) <. 25 
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Ii. EMISSION SPECTRA 2000-10,000 A (Continued) 
Copper (Continued) 









































Wave Wave Wave 
length Are Spark length Arc Spark leceth Are Spark 
II 2376.38 3 30 1 3073.80] 70 20 13524.24| 40 10 
II 2884.84) .. 15 1 3088.13} 30 Us 13527.48| 50 10 
2391.72) .. 20 13093.99| 150 50 13530.39] 50 20 
TI 2400.11 5 100 1 3099.93} 60 10 1 3533.75) 50 15 
IT 2403.33] 100 300 3108.45}; 15 In 13544.96} 35 6 
1 2406.66} 150 50 13108.60} 20 5 13594.02} 15 2 
II 2424.44 4 200 13116.35] 50 12 13598.01| 40 wn . 
I 2441.64] 200 100 1 3120.43} 25 3 1 3599.14) 60 30 
2444.44) .. 20 13126.11] 80 20 T, 11 3602.03} 50 25 W 
IT 2468.58 5 70 13128.70|} 70 15 13609.31) 25 5 
II 2473.33 5 20 13140.31| 50 12 13610.81] 25 6 
2482.34) .. 20 13142.44| 60 15 13613.76| 60 7 
II 2485.79 5 50 1 3146.82} 100 20 1 3614.22) 50 6 
IT 2489.65 3 50 13149.51] 50 2 1 3620.35} 30 5 
1 2492.15] 200r 50 13156.63} 50 15 1 3621.24] 20 5 
IT 2506.27) 8 500r 13169.68} 50 20 1 3624.24| 30 W 3 wn 
II 2526.59)... 200 13194.09| 70 60 1 3629.79] 15 2 
IT 2526.73]  ... 50 13208.23] 25 15 13632.56) 25 3 
IJ 2529.30} .:. 600 1 3223.43} 20 10 1 3635.92) 50 7 
IT 2544.80) .. 760r 1 3224.66] 25 10 1 3641.69) 60 5 
TL 2570.74) 150 13231.17| 15 10 1 3645.23) 20 5 
TT 2590.53 ln 250 13285.71) 15 7 1 3655.86) 20 iu 
I 2592.63) 1000 50 1 3243.16) 15 15 13665.73| 20 5 
II 2598.81; ... 200 1 3247.54 |5000 r 2000 r 13671.95} 20 3 
II 2600.27 In 200 13266.02| 20 15 3676.88] 25 wn In 
2609.31) .. 30 J 3268.28] 15 10 II 3686.55) .. 25 
1 2618.37] 500 w 100 I 3273.96 |3000 r 1500 r 13700.54| 20 7 
If 2666.29) .. 20 13279.82| 25 30 13712.01) 20 4n 
II 2689.30] .. 300 13282.72| 25 15 W 13741.24| 50 2 
II 2700.96} 20 400 13290.54| 25 25 1 3743.36) 40 40 
II 2703.18) 10 200 3301.23) 2. 15 13759.49) 20 2n 
II 2713.50} 50 300 w 13307.95| 60 30 13771.90| 30 5 
2715.52) 20.w a 13317.22) 60 20 1 3800.50} 20 2n 
II 2718.77] 40 300 w 13319.68| 60 20 13805.30| 20 2n 
1 2720.20} 18 me 1 3329.64| 60 10 13825.05| 40 3 
IT 2721.67} .¢ 150 3335.21! 60 15 1 3860.46) 30 df 
1 2723.95} 50 in 1 3337.84) 70 50 1 3861.75) 50 2 
TI 2745.28) 30 30 1 3349.29} 70 40 13925.27) 50 2n 
T 2745.45 8 150 1 3354.47]. 30 10n 1 4003.04) 40 in 
I 2766.37} 500 25 1 3365.35] 70 30 1 4022.66) 400 25 
1 2768.88] 25 In 3370.45] .. 15 TI 4043.50] .. 25 
II 2769.67 5n 400 1 3375.67| 25 5 1 4050.66} 30 me 
1 2782.59} 20 in 13381.12) 15 5n 1 4062.70} 500 w 20 
1 2783.55) 18 ts 13381.42} 20 ce 1 4063.29] 30w 7 
I 2824.37/1000 300 1 3395.48] 30 a 1 4073.27) 15 us 
It 2837.55! 250 1 3396.32) 30 3 1 4075.59) 40 
1 2858.22! 30 2n 1 3402.24] 45 10 1 4080.55) 30w 
1 2858.73) 30 2n 13418.34| 20 Uf 1 4104.23) 30 1n 
II 2877.69 5 20 1 3420.17| - 15 3n 1 4121.74) 20 SP 
TI 2884.38} .. 30 1 3450.33) 150 30 1 4123.29] 30w ln 
1 2961.16] 350 300 3454.69] 40 10n 14177.76| 60w 1 
2991.75) 15 ay) 1 3457.85) 50 15 J 4242.26) 20 ov 
1 2997.36} 300 30 1 3459.43) 25 2n 1 4248.96) 80 15 
1 2998.38] 20 2n 13472.14| 20 5 1 4259.48] 25 wn 2 wn 
1 3010.84} 250 30 13475.99| 25 10 1 4275.13) 80 30 
13012.00} 50 6 13483.76| 60 25 1 4378.20) 200 w 30 w 
1 3021.56} 25 5 13487.57| 30 5 1 4415.60] 40w #4 
J 3022.61} 30 3 1 3488.86] 30 5 I 4480.36] 200 20 
1 3024.99} 30 3 ; 1 3498.06] 20 5 TI 4505.99 il 50, 
13036.10} 200 50 1 3500.32] 20 2n 1 4507.5 50 w 30 wn 
13044.03} 20 In 13512.12) 50 30 1 4509.39) 150 30 
1 3063.41] 300 50 13517.04| 20 3n I 4530.82] 200 50 
13068.91| 15 ne 13520.03| 30 10 1 4539.69] 100 W 80 W 











II. EMISSION SPECTRA 2000-10,000 A (Continued) 
CopPEr (Continued) 








fenath Arc Spark leneeh Arc Spark Tenet) Arc Spark 
TI 4555.92 2 70 11 5897.99 25 17039.37| 15 4 
1 4586.95) 250 w 80 w II 5941.17 50 17250286) eee 20 
II 4649.27} .. 60 II 5988.30 25 II 7326.02 15 
1 4651.13] 250 40 II 6000.10 40 II 7331.74 15 
II 4674.76] 200 30 W II 6080.32 30 II 7399.89 20 
II 4681.99) .. 20 11 6114.47). 20 II 7404.34 100 
1 4697.49] 60w 5w 6119.55} 25 ae I] 7438.15 15 
1 4704.70} 200 50 1 6127.73) 80 42 11 7562.01; .. 25 
TI 4812.94) .. 15 16147.31} 20 “es 17570.09] 50 as 
II 4909.73 25 11 6150.42} .. 20 II 7579.02) .. 30 
II 4931.65 25 II 6154.24 30 II 7652.36] .. 30 
TI 4953.73 15 II 6172.02 20 11 7664.70 5 70 
11 5006.79 30 II 6186.86 20 11 7738.68) .. 30 
11 5009.83 20 II 6188.69 20 II 7778.74 30 
11:5012.61) .. 20 II 6204.27 15 II 7805.19 25 
15016.61) 15 re II 6208.46 15 II 7807.66 70 
11 5021.28} .. 20 II 6216.91 60 II 7825.66 50 
11 5051.78 60 II 6219.82} .. 30 TI 7845.03 25 
TI 5058.90 30 1 6223.66] 15 oe 11 7895.83 20 
II 5060.63 30 TI 6261.83} .. 40 11 7902.57|  .. 25 
TI 5065.45 40 16268.30} 40 a, 1 7933.13] 150 ua 
II 5067.08 30 116273.33] —. 60 II 7944.42 i 25 
II 5072.29 20 II 6300.99 40 II 7988.17 60 
II 5083.99 15 II 6305.96 15 II 8088.58} .. 20 
II 5088.26 30 II 6311.29 30 18092.63| 400 W a 
IL 5C93.79) .. 20 II 6312.83} .. 20 II 8095.55} .. 40 
15105.54| 500 06 1 6325.45] 20 be II 8192.28 30 
15111.91) 15 ang IV6357-45| 7: 15 II 8277.60 50 
11 5120.74] .. 20 II 6377.84 20 TI 8283.21 60 
11 5124.46] .. 20 II 6414.62 20 TI 8503.46 15 
1 5153.23] 600 * I] 6423.90 30 II 8511.04 40 
11 5183.36] .. 20 TI 6441.7¢ 40 II 9205.40 20 
I 5207.13) |. 20 11 6470.15] .. 50 II 9735.94 15 
15218.20] 700 5a 16474.20] 15 me II 9813.35 20 
1 5220.07} 100 of TI 6481.46} .. 15 II 9887.94 25 
11 5269.99} .. 30 11 6484.46] .. 20 11 9861.41} . 50 
11 5276.52] 2. 15 II 6494.04) .. 30 11 9864.26) . 40 
15292.52] 50 if 16565.54} 15 EY TI 9868.20 15 
II 5641.30} .. 20 16599.68} 25 II 9881.57 15 
11 5682.42) .. 20 11 6621.61! 20 II 9916.52 30 
15700.24| 350 ee 1 6672.23} 15 II 9918.05 15 
11 5721.78) .. 20 1 6741.42} 50 II 9925.67 20 
15782.13)1000 ne 16905.94| 40 = 11 9939.05] .. 20d 
11 5806.00} .. 25 1 6920.06) 100 ae II 9960.46} .. 15 
ee eee 
Dysprosium 
SS 
2634.81]. 40 20 3128.41| 40 | 10 3235.90) 35s 8 
3026.16] 30 4 3135.37) 100 | 50 3251.26] 100 100 
3029.83] 30 4 3140.64] 40 {20 3256.25] 25 5 
3043.14] 30 10 3141.13] 50 20 3280.10} 70 5 
3049.13} 25 4 3156.52) 50 20 3308.89] 25 Be 
3060.65] 30 10 3162.82} 80 60 3312.73] 50 5 
3062.62) 25 10 3169.98] 100 50 3316.32) 50 4 
3071.92) 25 4 3177.88] 30 ° 3317.12) 35 4 
3073.54| 30 8 3186.37] 25 10 3319.89] 150 9 
3078.68] 25 ao 3187.68} 25 10 3339.51) 25 4 
3103.25) 30 1 3193.31] 25 5 3340.01} 80 4 
3103.84] 30 10 3206.40] 40 5 3341.88} 30 Ss 
3109.77} 40 ' 20 3215.19] 40 10 3353.59] 35 5 
3120.18] 25 10 3216.63) 25 15 3368.12} 60 5 
| 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Dysprostum (Continued) 





Wave 
length 


3385.03 
3393.58 
3407.80 
3413.79 
3414.83 
3425.06 
3429.44 
3432.58 
3434.37 
3438.95 
3440.94 
3441.45 
3445.58 
3447.00 
3449.90 
3454.33 
3456.01 
3456.57 
3460.97 
3468.43 
3473.70 
3477.07 
3494.50 
3497.84 
3498.67 





3504.52 
3505.46 
3506.82 
3517.27 
3531.71 
3534.96 
3536.02 
3538.52 
3542.33 
3544.21 
3546.84 
3550.23 
3551.16 
3560.15 
3563.15 
3563.70 
3564.24 
3568.99 
3569.67 
3573.84 
3574.16 
3576.25 
3576.87 
3577.99 





3580.04 
3582.03 








Are Spark 
25 8 
100 10 
150 9 
40 9 
35 5 
40 5 
50 5 
25 5 
80 30 
25 9 
25 5 
50 5 
80 8 
50 8 
40 5 
100 10 
40 W te 
50 30 
100 3 
50 3 
80 40 
90 30 
100 5 
30 3 
50 50 
90 3 
70 2 
80 

70 4 
100 100 
125 a 
125 10 
150 40 
90 20 
25 10n 
50 10 
200 100 
25 1 
40 20 
200 100 
50 30 
25 10 
100 

40 10 
80 80 
200 100 
300 ce 
200 50 
150 50 
80 30 
25 10 


Wave 


length Are 





3584.43] 50 
3585.07 
3585.78 
3590.67} 30 
3591.42 
3591.82} 80 
3592.12) 80 
3595.05 
3596.07} 50 
3600.34} 20 
3606.13 
3612.79} 25 
3614.08} 30 
3618.52] 80 
3619.96) 25 
3620.18} 80 
3629.44 
3633.26] 25 
3645.42 
3648.81) 50 
3672.31 
3673.15} 25 
3674.09 
3676.56] 6 
3694.75) 20 











3698.17) 10 
3747.83} 60 
3753.51) 50 
3753.76) 80 
3757.37 
3788.45 
3806.28) 25 
3816.77 
3836.51 
3841.32 
3846.36) 25 
3853.04 
3866.59) 2 

3868.46} 50 
3868.81) 60 
3869.43) 25 
3869.87 
3872.12 
3873.99 
3879.05) 25 
3882.00) 25 
3898.54 
3901.34) 25 
3914.88} 50 
3915.60) 80 
3923.39] 30 








ERBIuM 


Spark 


20 
100 
100 

20 
100 


150 











Wave 
length 


3931.54 
3932.23 
3942.54 
3944.69 
3946.94 
3950.40 
3954.57 
3957.80 
3968.39 
3978.57 
3979.48 
3981.94 
3983.66 
3984.23 
3991.33 
3996.70 
4000.45 
4045.98 
4050.58 
4073.11 
4077.97 
4103.31 
4103.88 
4111.35 
4143.10 
4146.07 
4167.97 
4186.81 
4191.63 
4194.83 
4201.32 
4211.72 
4215.17 
4218.09 
4221.10 
4225.15 
4239.87 
4245.92 
4247.36 
4256.32 
4291.93 
4294.94 
4308.62 
4358.46 
4394.98 
4409.38 
4589.38 
4612.27 
4731.85 
7662.35 





w 
—) 


Spark 


150 


be: 
Oe IO OT CO He He G0 C0 GO OO 


. —_— 
> Son 





2128.07 
2185.71 
2191.24 
2314.43 
2327.36 
2396.38 


oe 250 w 
30 an 

an 200 W 
3 40 
2 150 
30 


2670.25) 25 
2833.06) 25 
2859.81) 25 
2904.47) 25 
2911.42) 30 
3095.88} 25 








3187.78 
3220.73 
3223.31 
3230.58 
3249.34 
3264.78 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Erpium (Continued) 























































































Wave 
length Arc Spark wor Spark 
3273.08] 25 15 4527.78 9 
3289.36} 25 8 25s 12 4643.69} 50 15 
3312.42} 25 15 40 20n 4674.85} 50 15 
3323.20} 25 4 25 3 4781.02) 35 2 
3329.66} 25 3 25 sie 4820.34| 25 2 
3332.70} 25 2 25d 15 4831.16} 25 : 
3346.03] 30 10 25 7 4839.85} 35 an 
3364.09| 25 7 25 10n 4845.65} 50 ue 
3372.75} 35 20 25d 5d 4852.68) 45 *2 
3374.17} 25 5 25 4 4854.86] 40s _ 
3385.09] 25d 15d 25d 2d 4872.10} 25 3 
3391.99} 30 12 40 10 4883.67| 30n ao 
3393.57} 25 10 25 wd 6 wd 4900.11} 30 20 
3398.94] 40 wd 7 wd 25 2 4935.50) 35 = 
3433.13] 25 2 30 15 5042.04} 60 
3434.37] 25 8 30 10 5127.40} 25 
3443.70} 25 2 25 12 5133.83] 40 
3456.00} 25d |- 10d 30 10n 5164.76] 30 
3471.71} 25 8 25 we 5188.89] 30 
3476.30| 30 7 100r 20 5218.25) 30 
3479.42| 25 10 25 3: 5229.32) 30 
3480.44; 25 8 35 6 5255.95| 50 
3484.83} 30d 7d 35 7 5279.33| 30 
3485.86} 25 6 25 1 5302.30} 30 
3492.54; 25d 2d 30 es 5343.93] 30 
3496.86] 25 20 30 15 5344.51) 30 
3504.52) 25 4n 257 rs 5395.87| 50 
3515.58] 257 bw 30 5 5414.64) 50 
3523.98] 25 8 25 5422.80; 30 
3531.71] 40 25 25 2 5454.27| 30 
3547.51) 251 In 30 3 5456.62| 30 
3549.85} 25 20s 40 wn 25 wn 5485.93} 30 
3553.20} 25 15 30 5 5739.19] 30 
3584.52) 25 15n 35 2 5757.62| 30 
3590.35] 25 2s 25 4 5762.79} 30 
3599.83) 30w 20s 30 20 5826.79) 50 
3600.74) 30w 20 w 30 1 5855.29] 30 2 
3616.57| 30 20 40 5 | 5881.14] 30 be 
3620.18) 50 3 518. 40 w in | 5886.46} 30 Zo 
3620.94) 25 15 4527.24) 50 10 5902.09} 30 a 
er 25 12n 
EUROPIUM 
2564.18] 20 TI 2729.39 292° .93] 1501 100 
2580.60 se 2947.30) 30 4 
2635.46 2952.68] 200 w 150 
2638.76 2959.48] 30 a 
2641.26 2960.23} 150 W 
2668.33 2986.92) 25 — 
2673.41 2991.34} 80 40 
2678.28 3006.27; 30 = 
TI 2685.65 3022.15] 25 10 
2692.02 3040.77) 257 ay 
TI 2701.12 3054.93] 400 w 3 
2701.89 3077.35| 30 20 
2705.26 3097.46] 200 w 5 
2716.97 3098.17} 25d 5 
2723.92 3111.43] 200 = 
2727.78 3130.74] 100 W | 100 





II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Evrorium (Continued) 





Wave hen 


Wave 





3611.58} 40 


Tenath Spark lenethy Are Spark 
3149.88) 40 w 20 w 3930.44) 100 W ee 
3173.60} 35 1 II 3930.50|1C00 r 400 r 
3210.57} 80 5 3943.08] 50 15 
3212.81) 200 20 3949.12) 25w 1 
3213.75] 106 20 n 3949.59] 50 W av 
3241.40] 25 In 3955.75] 50 W ad 
3247.53] 50 W 5 3961.14, 50W ba 
3280.68|1000 r an 3964.89) 40 wd 2 
3301.95} 25 2 3967.13] 25 W ae 
3308.02) 20 30 3971.90) 100rwn Ss 
3313.32) 35 40 13971.99)1000rwn a 
3321.86} 30 5 3978.45) 30 W aA 
3334.33) 50 5 4002.56] 30 2 
3350.43) 30 a 4003.71) 18 25 
3369.05] 40 5 11 4011.68} 25 4c 
3391.99} 40 5 4012.82) 20 25 
3396.58) 100 10 4017.58} 25 W 25 
3414.77| 40 be 4036.11} 50 W ie 
3425.02] 50 4 4059.38] 25 Be 
3435.20} 35 2 II 4129.74| 150r 50r 
3440.99} 40 25 I] 4205.05} 200 r 50 
3445.17) 40 2 4235.60} 400 r tr 
3454.76) 40 W 2 4281.92} 25 2 
3457.05} 25 2 4322.57| 60 oe 
3457.57) 25 1 4325.53] 30w or 
3461.38} 25 2 4329.36] 100 W 2, 
3466.42} 30 2 4329.97] 100 w 1 
3481.61) 45 W 2 4331.18) 80 ei 
3505.30) 25 w 5w 4337.68} 100 W 2 
3511.07} 30w 2 4345.90] 80 W 1 
3511.85} 25 w 1 4354.79] 100 w 2 
3521.09} 50 4n 14355.10| 150 20 
3603.20} 100 w 50 4370.46] 60 W 2 
3606.71] 5 1 4383.16) 100 W 0 


3616.15} 40 
3622.56} 20n 
3629.80) 40 
3632.17} 30 
3660.60! 30d 
3674.67) 25 
3678.27) 50 
3687.79] 40 w 
11 3688.44|1000 W 
3693.82) 25 w 
3710.88} 351 
3713.46} 50 
13714.91) 40 
3719.17) 30 
3722.61; 40 W 
3724.99) 250 
3732.21) 30 W 
3742.23) 25 W 
3770.23] 15 W 
3774.08} 50 W 
3781.39) 25 W 
3785.47} 25 W 
11 3799.01} 100 wn 
11 3819.66} 500 wd 
3861.18] 30 w 
3865.56] 30 W 
3884.76 Ww 
II 3907.11]1000 rW 








on 


10 


50 n 
10 


50 w 
500 W 
1 
30n 


10 
50 


25 W 
10 W 
30 W 
10 Wn 


500 wd 
30 w 
“5 Wn 

500 r 





4387.88 
4417.25 
4435.53 
4435.60 
4464.56 
4464.97 
4471.99 
II 4485.15 
4522.58 
1 4522.60 
4526.69 
4586.44 
4594.02 
4597.33 
4611.52 
4616.49 
4625.30 
4627.12 
4627.22 
4644.24 
4653.48 
4656.73 
4660.37 
4661.87 
4661.88 
4665.07 
4671.18 
4685.25 
4688.23 

















NS) 


100 
10 


200 


200 














Wave 
length 


4692.63 
4698.14 
4704.60 
4709.82 
4713.61 
4717.22 
4718.61 
4724.06 
4728.15 
4736.61 
4739.17 
4740.52 
4755.94 
4758.73 
4762.91 
4777.70 
4867.60 
4900.84 
4911.41 
4938.31 
5013.14 
5022.90 
5029.48 
5029.55 
5033.54 
5067.95 
5096.41 
5114.36 
5124.77 
5129.08 
5133.48 
5160.07 
5166.72 
5199.85 
5200.92 
5206.43 
5213.37 
5215.09 
5217.02 
5223.48 
5233.89 
5236.12 
5239.22 
5242.68 
5248.61 
5249.11 
5263.04 
5266.40 
5271.95 
6272.48 
5275.66 
5282.82 
5285.46 
5285.73 
5287.23 
5289.25 
5291.25 
5293.68 
5294.60 
5302.72 
5303.87 
5350.40 
5351.67 








Arc Spark 


wo 
(=) 
= 
{ pomnn: were 





wo 
5S 
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> 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Europium (Continued) 




















Wave Wave Wave 

length Arc Spark feneth Are Spark ienath Are Spark 
5352.82} 80 ic 5963.76} 60 ot 6692.98; 40 
5355.08} 200 ac 5966.07 | 1000 Be 6693.97) 500 
5356.72| 40 are 5967.16|2000 s si 6710.50) 25 W 
5357.61/1000 = 5971.69| 40 Ec 6744.96) 100 
5360.81} 150 a 5972.78] 300 Fe) 6782.59) 100 
5361.59} 300 a 5992.86} 1000 tt 6787.52) 30 W 
5376.91] 200 : 6004.41] 300 it 6802.79} 500 
5392.91} 150 Bi 6005.68] 60 oe 6816.11} 150 W 
5402.79) 1000 Br 6012.21) 300 W at 6834.41) 30 W 
5405.31} 40 if 6012.56} 400 iff 6841.05} 50 W 
5411.84} 80 Ee 6015.58] 150 a 6844.98} 40 W 
5421.08} 125 ne 6018.19) 1000 E. 6864.55|1000 W 
5426.93} 200 ef 6023.16] 200 iS 6898.27| 30 W 
5443.56) 125 ctf 6029.01] 500 e 6903.71) 200 W 
5451.53/1000 s + 6044.67| 200 tt 6914.82} 40 W 
5452.96|1000 s pal II 6049.50] 1000 it 7040.18} 800 
5472.33] 1000 s ; 6057.36] 600 af 7074.56) 60 
5488.65} 500 va 6075.59] 300 ed 7677.09) 800 
5495.17| 125 Ke 6077.37| 100 W ah 7106.48] 600 W 
5510.55} 300s wa 6083.87] 500 we 7164.67| 50 W 
5526.62! 60 7 6099.38} 600 i 7175.50| 200 W 
5533.24) 30 Ld 6107.47| 30 aft 1 7194.85) 700 
5536.13} 30 Kf 6108.13} 150 if 1 7217.60) 700 
5542.54} 80 Sr 6118.78] 400 W ee 7224.72) 150 W 
5547.45/1000 Es 6124.68] 150 rs 7258.74| 100 W 
5570.36] 1000 be 1 6173.05} 600 if 7262.80} 200 W 
5577.13} 1000 ; 6178.75| 120 a 7281.57; 50 W 
5579.65| 200s - 6188.10} 500 W “ff 7297.57| 30 W 
5580.04} 300 Be _ 6195.06] 300 asd II 7301.16} 700 
5586.25} 300 a 6233.74] 100 <f 7310.33) 380 W 
5586.77] 200 el 6250.46] 70 a4 7313.64] 60 W 
5592.26) 25 4 6262.28) 600 ar 7336.28] 300 W 
5599.81} 40 sf 6266.95] 120 nf 7356.65| 30 W 
5605.85} 40 ad 6288.34) 300 8 7362.25| 50 W 
5618.81} 125 eg 6291.34] 250 it 7369.69| 200 W 
5622.45} 200s yi 6299.76] 500 W id 1 7370.27) 700 
5632.56} 200s : II 6303.39] 700 dé 7389.15] 40 W 
5645.80] 1000 sy 6313.79] 25 W ang 7404.41) 30 W 
5673.84! 200 2 6335.78] 200 et 7426.57| 500 
5681.05} 40 Bs 6350.04) 600 W 7 7436.59] 100 W 
5684.27] 125 a 6355.88] 200 mi 7470.53} 30 W 
5730.89} 300 4 6369.24} 300 ¥ 7528.70} 200 
5738.99} 300 Ba 6382.74] 200 y. 7583.91) 400 
5765.20/2000 ae 6383.86] 350 ¥. 7742.58] 400 
5783.71] 150s ‘ 6400.93} 700 W i 7746.20} 600 
5792.72) 30 sd 6406.11} 100 +4a:8 7803.32] 30 
5800.27; 200 ae 6410.10) 500 W ¥: 7887.98) 300 

II 5818.74} 1000 ] 6411.34} 500 me 8209.84] 200 
5820.00} 30 Ae 6428.28] 200 nt 8226.82] 100 
5820.91} 30 nA J 6437.69} 700 nd 8464.75] 50 
5831.05/2000 W a 6439.97) 40 ne 8542.12} 100 
5845.76} 30 ae 6457.99] 500 ie 8642.69} 300 
5860.96] 30 me 6470.75| 30 W ae 8727.78] 40 
II 5872.97} 300 Be 6483.07) 30 he 8790.87] 40 

5891.27) 200 te 6493.90) 40 x 8870.34] 100 
5895.29} 25 <A 6501.53) 300 oe 8917.65] 60 
5902.76) 30 at 6519.60} 500 aA 8934.41) 50 
5909.95} 30 ae 6522.76] 25 ot; 9018.00} 50 ag 
5915.76} 2001 ae 6567.87} 600 #3 9024.5 60 1 
'5926.53} 80 ot 6593.82| 400 es 9058.0 80 ~ 
5942.73) 30 ae 6603.60} 80 aa 9083.2 30 
5953.50) 30 an 6645.15 | 1000 se 9085.3 50 
5953.83) 40 oe 6685.27) 80 a 9898.30} 40 
5954.27} 30 - 
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Tl. EMISSION SPECTRA 2000-10,000 A (Continued) 















































FLUORINE 
Wave Discharge|| Wave Discharge] Wave Discharge 
length Are tube | length Are tube length Are tube 
IL 3059:96 ; 60 bh 5771.9 | 100 bh 6417.7 | 100 
II 3202.74 i 200 bh 5774.8 | 100 bh 6419.0 50 
II 3501.42 F 200 bh 5777.6 | 100 bh 6499.0 80 
II 3502.95 ; 60 bh 5779.4 | 200 bh 6502.2 80 
II 3503.09 . 400 bh 5780.5 50 bh 6505.5 | 100 
TI 3505.61 ; 600 bh 5782.1 | 150 bh 6508.7 | 200 
IT 3541.76 5 100 bh 5784.8 | 100 bh 6512.0 | 300 
II 3541.94 5 60 bh 5787.6 | 100 bh 6514.2 80 
3577.23 2 60 bh 5790.3 | 100 bh 6517.5 | 100 
3602.85 5 60d bh 5793.1 | 100 bh 6520.8 | 100 
TI 3640.89 , 100 bh 5795.9 | 100 bh 6524.2 | 150 
II 3641.98} .. 60 bh 5798.9 | 80 bh 6527.6 | 200 is 
II 3704.51 : 60 bh 5801.8 | 80 1 6569.69] .. 50 
11 3847.09] .. 800 bh 5804.7 | 80 bh 6610.5 | 50 a 
II 3849.99 A 600 bh 5807.7 80 bh 6613.6 80 a 
11 3851.67] .. 200 bh 5810.6 | 50 bh 6616.6 | 100 Ris 
II 4024.73 : 500 bh 5813.7 | 50 bh 6619.8 | 150 ae 
II 4025.01 , 150 bh 5816.7 50 | bh 6622.9 | 200 be 
II 4025.49 A 300 bh 5831.1 50 bh 6626.1 | 200 as 
II 4083.92 7 40 bh 5831.5 50 bh 6629.4 | 200 es 
IT 4103.08 . 150 bh 5832.0 50 bh 6632.7 | 300 7 
II 4103.52} .. 300 bh 5832.6 | 50 bh 6642.0 | 50 = 
IT 4103.72) .. 50 bh 6034.8 | 50 bh 6645.4 | 80 ‘ 
II 4103.87 5 50 bh 6036.9 50 bh 6648.7 | 100 avd 
II 4109.17 . 100 bh 6050.8 50 bh 6652.1 | 100 i 
II 4116.55 4 50 bh 6056.9 50 bh 6655.6 | 100 Bt 
TI 4119.22 . 50 bh 6058.6 80 1 6690.47 60 
II 4207.16) .. 50 bh 6060.4 | 100 1 6708.28 40 
II 4246.16 : 300 n bh 6062.3 | 150 6773.97 100 
TI 4275.21 ‘ 100 n bh 6064.4 | 200 aa 1 6795.52 60 
T4776 ee 40n 1 6239.64) .. 300 1 6834.26 300 
II 4299.18) .. 150 bh 6290.7 50 a 1 6856.02 1000 
TI 4446.51 5 40n bh 6291.6 50 1 6870.22 150 
II 4446.71) .. 150 n bh 6292.5 50 1 6902.46 500 
TI 4447.18) .. 200 n bh 6293.4 | 80 1 6909.82 150 
II 4859.37} .. 50 bh 6295.4 80 1 6966.35 70 
bh 4950.8 100 oF bh 6296.5 | 100 1 7037.45 200 
bh 4952.6 | 80 bh 6297.5 | 100 17127.99 150 
bh 4954.3 50 bh 6298.7 | 100 1 7202.37 125 
bh 4992.1} 50 bh 6299.8 | 100 7309.03 50 
bh 5000.6 | 80 bh 6300.9 | 150 1 7311.02 125 
bh 5003.6 | 50 bh 6302.2 | 150 17314.31 40 
bh 5291.0 | 200 bh 6303.5 | 150 1 7331.95 200 
bh 5292.9 | 150 bh 6304.8 | 150 1 7398.68 400 
bh 5296.8 | 100 bh 6306.1 | 100 Pt. 1 7425.64 150 
bh 5298.6 | 100 1 6348.50] .. 200 1 7482.72 80 
bh{5302.7 | 100 bh 6411.8 50 & 1 7489.14 50 
bh 5304.4 | 100 bh 6412.9 80 oe 1 7552.24 40 
bh 5308.7 | 80 1 6413.66] .. 150 1 7573.41 40 
bh 5310.3 80 bh 6414.1 | 100 1 7607.17 45 
bh 5314.7 | 50 bh 6415.3 | 100 17754.70| .. 60 
bh 5316.2 80 bh 6416.5 | 100 1 7800.22! .. 50 
GADOLINIUM 








3362.24| 150 





Il. EMISSION SPECTRA 2000-10,000 A (Continued) 


Wave 
length 


3392.53 
3407.60 
3416.96 
3418.73 
3422.47 
3432.99 
3439.21 
3439.78 
3439.99 
3450.38 
3451.24 
3463.98 
3467.28 
3468.99 
3473.23 
3481.36 
3481.82 
3491.97 
3494.42 
3505.52 
3545.79 
3549.36 
3558.52 
3584.96 


3770.70 
3782.28 
3796.39 
3812.02 
3813.98 
3836.51 
3852.50 
3894.71 
3902.40 
3905.65 
3907.12 
3916.59 


GADOLINIUM (Continued) 





Are Spark aa Are Spark 
40 25 13934.80| 100 50 
100r | 100 3938.98] 20 40 
50 30 3949.64] 60 30 
50 25 3943.25| 40 40 
80 100 3945.54] 200 W | 150 
50 40 3952.01] 100 60 
60 35 3953.37] 100 50 
50 50 3957.68} 300 W | 200 
70 50 3963.66} 50 60 
100 100 13969.00| 40 ‘: 
50 40 3969.26] 200 
100 125 3974.07] 100 80 
100 100 13979.34| 100 30 
150 150 3983.03} 40 40 
50 40 3987.22] 100 100 
150 150 |  3987.841 50 25 
80 60 3996.32] 100 100 
50 25 4001.24} 80 3 
70 60 4009.21} 50 2 
60 60 4037.34| 100 30 
125 125 4037.91| 100 30 
125 125 4047.85] 1501 50 
100r 50 4049.44] 80 20 
100 100 4049.90] 100 60 
50 70 4053.30| 100 80 
50 12 1 4053.65] 100 40 
100 125 14054.73| 80 20 
40 60 1 4058.23] 100 60 
200w | 150 4059.88] 50 20 
200w | 200 4065.64} 501 50 n 
200w | 200 4070.29] 80 . 
200w | 200 4070.40] 40 10 
200w | 200 4073.21| 80 80 
150w | 100 4073.77] 100 50 
100W | 30 4085.65] 100 80 
200 W | 150 4087.71] 80 100 
150W | 200 1 4090.42] 100 20 
200w | 200 1409271] 100 40 
200w | 200w 4098.91| 100 100 
200 W | 250 4130.38] 200 10 
200 W | 250 4131.48] 50 50 
100 W. | 80 4137.08] 20 40 
150w | 125 4162.74] 50 bd 
100w | 50 4170.11] 50 50 
40 40 4175.54| 50 :. 
50 30 4183.62| 35 < 
50 50 4184.26] 150 150 
100 W | 100 4190.15] 100W |. 
100 50 14190.78| 100 40 
50 50 4191.08] 100 a. 
50 40 14191.62| 40 15 
50 60 4197.70] 40 50 
25 50 4212.02] 150 50 
150w | 150 4215.02| 200 150 
200r | 200n 4217.19] 100 100 
100w | 60 4225.85] 150 50 
100 wn | 60 4297.14] 50 20 
100 8 4238.78| 200 200 
150W | 80 4243.84| 60 100 
100 80 4246.55| 150 3 
50 50 4251.74] 300 10 
100 W | 100 4253.37| 50 4 
150w | 100 4253.62 50 50 












































Wave 
length 


4262.09 
4266.60 
4267.02 
4268.74 
4274.17 
4280.50 
4285.83 
4286.12 
4289.90 
4296.08 
4296.29 
4297.18 
4304.90 
4306.35 
4310.99 
4313.85 
4314.40 
4316.06 
4316.27 
4320.53 
4321.11 
4321.21 
4322.19 
4324.07 
1 4325.69 
4327.10 
4329.58 
4330.62 
4337.51 
4341.29 
4342.19 
4344.30 
4346.46 
4346.63 
4347.32 
4360.93 
4369.17 
4369.77 
4370.19 
4373.84 
4378.57 
4380.64 
4382.06 
4383.14 
4387.68 
4389.88 
4389.99 
4390.95 
4392.07 
4397.52 
4401.85 
4403.14 
4406.67 
4408.26 
4411.16 
4414.16 
4414.73 
4419.04 
4421.24 
4422.41 
4426.15 
4430.63 
4431.77 











Spark 





II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Gapo.Linium (Continued) 











Wave Wave Wave 

length Are Spark length Are Spark length Are 
4436.22) 30 100 4791.60) 150 ee 6645.18) 150 
4438.27| 40 100 4799.87] 25 60 6681.22} 100 
4446.48) 80 2 4800.11) 30 86 6718.14] 40 
4449.95 4 40 4801.08] 200 200 6727.84] 50 
4466.55] 200 150 4802.58] 100 40 n 6730.76} 100 
4467.09] 50 “i 4803.55) 100 40 6752.68} 300 
4471.30] 50 As 4805.82) 200 80 6753.90) 100 
4474.14] 150 150 4807.46) 100 40 6783.35) 40 
4476.14} 100 op 4816.84) 50 20 6786.32) 125 
4478.81; 80 es 4821.71) 150 80 6816.47] 40 
4481.07) 70 100 4834.24) 125 25 6820.91) 50 
4483.34} 80 125 4835.27| 100 10 6828.25) 150 
4486.36) 25 80 4848.11] 60 10 6846.60] 500 
4486.91} 100 15 4856.19] 80 ae 6857.12} 200 
4497.13} 150 80 4856.74| 80 oy 6887.62] 35 
4498.29} 100 Bi 4859.23| 50 — 6900.68) 60 
4506.22} 100 50 4861.80) 100 + 6916.57| 200 
4506.35} 80 5 4862.61| 100 2) 6985.88] 200 
4506.94; 50 20 4865.04| 400 10 6991.93) 150 
4514.52} 60 10 4866.41) 100 “e 6996.78] 200 
4519.66} 150 100 4870.05) 200 10 7006.16] 80 
4520.08} 50 3 4871.52) 100 zs 7037.25] 50 
4522.84] 50 4 4873.35] 200 2 7118.91) 40 
4537.82} 150 100 4875.97} 100 10 7122.59] 50 
4540.02} 80 200 4881.08] 60 “f 7147.36) 50 
4542.03} 50 50 4881.38] 50 aye 7168.41) 500 
4548.01} 50 50 4881.94) 100 20 7172.29] 50 
4583.09} 40 2 4883.20) 100 a 7189.59} 80 
4597.92) 25 40 4889.20} 60 of 7194.87] 50 
4601.05} 40 6 4894.32] 200 4 7201.42} 40 
4614.50] 50 25 4915.84) 40 a 7228.05] 40 
4680.06] 50 25 4930.71] 80 “ais 7233.44] 80 
4683.34] 100 50 4938.62} 150 2 7252.72) 80 
4694.34] 50 8 4942.57) 100 ox 7262.67) 80 
4697.49] 100 4 4958.79) 125 4 7291.35] 60 
4702.32| 50 100 4961.50} 100 ae 7301.23} 150 
4703.14] 50 20 4965.06] 100 10n 7313.28] 150 
4709.78} 100 25 4969.16) 100 ri 7324.89] 80 
4712.82} 25 40 5C10.83} 50 A 7327.09] 40 
4719.05] 50 20 5015.06] 100 W _ 7370.28} 80 
4723.73] 100 200 5050.87] 50 7G 7373.83] 40 
4726.74] 40 100 5125.54| 50 at 7376.42] 40 
4728.47] 150 100 6004.57| 35 8 7377.59| 40 
4732.61} 300 300 6305.14] 100 24 7380.30] 40 
4734.44} 100 40 6380.97| 100 7385.91) 40 
4735.76] 150 150 6382.19) 60 7394.91} 40 
4738.13} 50 50n 6422.41| 50 7405.76} 40 
4743.65) 300 300 6462.58) 50 7417.99) 50 
4758.71| 35 an 6480.11} 40 7426.56] 80 
4760.75] 40 40 6538.14] 50 7430.20] 40 
4767.25] 100 25 6591.60) 40 7441.89} 200 
4781.93] 200 50 6634.35] 150 7464.38] 200 
4784.64) 100 50 6640.09) 40 7489.47| 40 
4786.81} 40 2 

————— ee eer eee 
GALLIUM 
Oe es eae eT er eee 

II 2091.34) .. (40) 1 2534.83 (20) 2659.87 5 
2450.07; 10 10 1 2607.47 (15) 1 2665.05 

1 2482.76) .. (15) 1 2624.82 (25) 1 2691.29 
2500.17} 12 10r 1 2632.66 (40) II 2700.47 
































Spark 


12 
(40) 
(25) 
(70) 


oOoC—coO————oOoOOOOOOOOOOOO  — — — — — — —  — — — ___"___"" 


2146 


Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
GaLLium (Continued) 


















































Wave Wave Wave 
length Are Spark length Arc Spark length Are Spark 
2719.65 5 15 1 3872.56} 30 ; 5992.34 10 
II 2780.15} .. (40) II 3924.39] .. 25 W TI 6334.2 (100) 
1 2874.24) 10 15r 1 4032.98|1000 r 500r 6396.61 20 
1 2943.64] 10 20r 1 4172.06)2000 r 1000 r 6414.01 15 
2944.17| 10 15 r TE5218:21| Ges. (10) TI 6419.4 (25) 
3004.06} .. 15 5360.09 2 12 II 6456.3 (15) 
3375.30 12 II 5416.8 a: (10) II 7198.7 (60) 
3730.04 20 5844.22 12 IL 7793.0 (10) 
_ GERMANIUM 
2041.69 5r 150r 2709.63} 30 20 4260.80} 20 10n 
2043.76 4r 70n 2740.43] 10 10 1 4685.84) 20 oe 
2065.20 4r 50 2754.59} 30 20 11 4741.94; .. 50 
2068.65 5r 200r TI 2845.48} .. 12 Il 4814.80 200 
2198.70} 10r 2n 13039.06|1000 1000 II 4824.20 10 
2417.37] 10 12 3067.01} 60 40 11 5131.7 100 
1 2497.96 8 10 13124.82) 200 80 11 5178.58 100 
2556.30} 20 2 S200.041 ae 100 Wn || 11 5893.46 100 
2592.54] 20 15 13269.49| 300 300 II 6021.14 25 
1 2651.18) 40 20 4179.04] .. 25 wn II 6336.31 10 
1 2651.57) 30 20 1 4226.57] 200 11 6484.32 15 
2691.34] 25 15 
GOLD 
1 2012.00} 15 18 2687.63] .. 15 13204.74| 50 30 
2110.80) .. 60 I 2688.71 2 20 I, 11 3230.64) 15 80 
DI25.34| ie, 30 J 2700.89} 20 25 1 3308.31} 50 15 
1 2176.33) 15 g. TE2732:01) Wee. 30 13320.15| 20 5 
TI 2188.98] .. 15 I, I] 2748.26} 40 80 3349.40) 15 5 
2201.35 30 2780.83) .. 20 13355.14| 25 ahs 
2215.76 15 112795.53) e- 15 3553+57| 20 10 
2222.56 15 2802.19) .. 200 13565.93|} 20 15 
TI 2229.03 50 TE 2805.32] ... 30 3580.08) 20 15 
TI 2231.31 20 2819.95) 2. 150 13586.74| 20 15 
2242.71 30 282 2072\| wee 80 3591.99} 15 5 
2246.43 15 2825.45] 10 40 3594.15} 25 6 
II 2246.68 18 2838.03} .. 80 13598.08) 35 10 
II 2283.32 15 II 2847.09 25 3607.54| a. 20 
II 2291.52 15 2856.91] .. 20 3614.00) .. 20 
II 2304.81 30 1 2883.45] 15 20 11 3683.24 1 15 
2314.64 .. 15 1 2891.96 8 20 3682.86] 20 10n 
II 2352.65] 25 tg 2893.42] .. 30 3706.82] .. 15n 
I, I] 2364.56} 20 8 T, 11 2905.90} 10 30 13795.90} 20 3n 
2364.89) .. 15n 2907.06] .. 25 11 3804.00] 25 150 
12376.24) 25 3 TI 2913.54 50 3816.13) 20 40 
1 2387.75) 30 10 11 2918.37} .. 25 II 3825.65} 20 30 
1 2404.81) 20 4 I, 11 2932.19 8 40 3829.38) 25 20 
1 2427.95) 400r 100 2954.39] .. 50 3836.48] 30 30 
II 2477.71 15 II 2982.11 15 3871.35) 25 20 
2480.28 15n II 2990.28 50 3874.67 5 15 
2503.32) .. 30 11 2994.99] .. 100 11 3880.20) .. 20 
1 2510.49] 25 15 3014.23 5 15 3883.35| .. 20 
1 2544.19] 30 8 1 3029.20} 25 30 1 3897.89] 30 25 
I, 1 2590.04) 30 50 3033.18} 25 30 n 13909.38) 10 15 
J 2641.49 5 20 13122.78) 500n 5 13914.72]} 15 3 
1 2675.95) 250r 100 13194.71| 25 20 3959.11 8 20 
































II. EMISSION SPECTRA 2000-10,000 A (Continued) 








Wave Wave Wave 

length Are Spark eas Arc Spark lenget Arc Spark 
II 4016.05; 10 15 4587.89] .. 15 15726.82| 35 10 

1 4040.94) 50 40 1 4607.34| 30 15 1 5837.40} 400 n 10 
II 4052.81] .. 60 4607.50} .. 15r 15862.94| 30 5 

1 4065.08) 50 30 1 4792.60) 200 W 60 15956.98} 35 8 
II 4076.33 4 25 w | 1 4811.62} 50 15 5962.72} 35 3 

1 4084.12} 25 12 1 5064.61) 40 10 II 6022.74) 15 5 

1 4241.77) 40 30 1 5147.39] 40 5 1 6160.1 20 -: 
TI 4259.89] .. 15 1 5230.26} 40 15 1 6278.18} 700 20 

1 4315.09} 40 18 1 5261.82} 40 3 1 6652.6 15 = 

1 4437.27} 50 10 15655.77| 35 5 17510.75| 20 

1 4488.25] 40 301 15721.26|) 15 =e 

HAFNIUM 

TI 2028.18} 25 15 II 2447.25) 25 50 | II 2789.73} 20 30 
TI 2083.80) 40 30 TI 2453.34) 12 25 II 2808.00} 25 30 
II 2088.77] 50 50 II 2460.49) 20 50 II 2813.86) 25 30 
II 2089.95] 30 30 2461.72) =. 30 TI 2814.47) 25 40 
I] 2090.88] 40 40 11 2464.19] 30 100 II 2814.76) 15 35 
II 2096.18] 100 150 II 2469.18} 20 50 | II 2820.22] 40 100 
II 2107.47} 60 60 TI 2473.91) 15 25 II 2822.68) 30 90 
Tl 2123.68} 40 40 II 2478.56] 100 300 wn | TI 2829.32) 15 30 
II 2124.59] 50 80 2495.17) .. 60 2833.28) 25 4 
IT 2129.10) 60 100 II 2496.99} 30 40 | 2845.28) 25 5 
IT 2139.24] 30 40 1] 2512.69) 25 50 II 2849.21] 30 100 
I] 2156.44) 25 25 II 2513.03} 25 70 | 2850.96) 25 5 
II 2170.22) 20 30 2515.16 1 40 TI 2851.21] 25 50 
II 2175.36] 25 30 1] 2515.48} 20 30 TI 2852.01] 20 50 
II 2178.90} 60 80 1] 2516.88] 35 100 II 2860.31) 15 30 
II 2190.22} 30 30 II 2531.19} 25 50 II 2861.01] 40 90 
TI 2212.45] 25 30 II 2551.40) 25d 125d | II 2861.70} 50 125 
II 2254.01; 60 80 II 2559.19} 20 40 2866.37| 50 12 
TI 2255.15} 40 60 2560.74] .. 25: | TI 2869.82} 25 20 
TI 2266.52} 30 40 Il 2563.61} 20 35 | 11 2876.33} 30 100 
II 2266.83} 60 80 II 2571.67} 30 80 | 2887.13) 25 3 
II 2273.15} 40 60 II 2573.90) 25 100 | 2889.62} 30 10 
I] 2277.16}. 150 150 II 2576.82 5 60 1 2898.26} 50 12 
TI 2284.60} 20 30 II 2578.14] 25 30 | 1] 2898.71} 25 50 
Il 2291.64] 30 40 II 2582.54] 25 35 | 12904.41] 30 6 
1 2298.34] 25 50 II 2606.37) 25 50 | 2904.75} 30 6 
II 2321.14] 50 60 II 2607.03} 30 80 } 11 2909.91) 30 20 
TI 2322.47] 60 60 1] 2613.60} 20 80 } 12916.48} 50 15 
II 2323.25} 40 60 Il 2622.74] 30 80 | 2918.58} 30 8 
II 2324.50} 20 40 II 2638.71) 40 100 | 11 2919.59} 40 80 
11 2324.89] 40 80 II 2641.41) 40 125 2924.61) 25 2 
1] 2332.97] 40 50 II 2647.29} 40 125 | II 2929.63} 30 50 
II 2337.33} 30 30 II 2651.16] 15 40 } II 2937.79} 50 100 
II 2343.32} 60 80 II 2657.84] 20 25 12940.77} 60 12 
II 2347.44] 80 125 II 2661.87] 25 40 2958.02] 30 5 
TI 2351.21] 100 150 II 2665.97] 20 35 II 2961.80] 20 30 
11 2380.30} 30 60 II 2683.35} 15 100 2964.88) 50 10 
II 2381.00] 20 40 2687.22) .. 25 2966.93] 25 4 
TI 2393.18) 20 40 II 2706.73} 10 50 II 2967.23] 20 25 
II 2393.36] 50 80 II 2712.42) 25 50 11 2968.81] 30 30 
II 2393.83] 80 100 II 2738.76] 40 100 II 2975.88} 80 100 
TI 2405.42] 25 50 11 2751.81) 25 80 II 2977.59] 30 25 
1] 2406.44) 12 25 2753.61) .. 60 2980.81) 50 10 
11 2410.14] 25 50 I] 2756.91} 15 40 2982.72] 30 1 
II 2417.69} 25 40 2761.63) 25 3 II 3000.10} 40 30 
11 2425.97] 15 25 II 2773.36] 25 60 3005.56} 50 8 
II 2483.57} 15 50 II 2774.02) 25 50 11 3012.90} 80 100 











Gop (Continued) 





























II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Harnium (Continued) 
























































Wave 1 Wave : Wave 
length Are Spark leneth Are Spark length Are Spark 
3016.78} 25 10 II 3569.04) 20 50 4859.24] 30 5 
3018.31} 60 10 3616.89] 25 10 11 4904.52} 12 25 
11 8024.76] 18 25 11 3644.35) 25 50 11 4934.45} 40 50 
II 3025.29] 30 30 11 3661.05) 10 25 4975.25| 25 4 
II 3031.16} 70 90 11 3665.35] 20 25 11 4999.68] 30 40 
11 3046.08] 25 25 11 3666.77| 25 4 II 5040.82] 100 150 
3050.76] 50 10 3672.27] +25 3 11 5057.03) 20 30 
3057.02] 70 10 i 3682.24} 25 30 11 5079.65) 40 60 
3063.78) 25 1 II 3698.39} 10 25 5181.86] 25 10 
11 3064.68] 10 30 II 3699.72) 20 25 Tl 5187.75) 20 30 
3067.41) 30 10 11 3701.15} 15 40 II 5247.10] 40 60 
1 3072.88] 80 18 11 3705.40} 15 25 II 5260.44/ 30 40 
3074.10] 25 1 11 3719.28} 15 30 11 5264.95) 50 80 
3074.79] 30 4 11 3737.88] 15 25 11 5298.06] 80 100 
11 3080.66] 30 100 11 3762.51 2 25 II 5311.60} 100 150 
3080.84] 25 5 11 3766.92 5 25 11 5324.26] 20 30 
3096.76) 25 il II 3797.92] 25 25 IL 5346.30] 10 40 
11 3101.40} 60 90 3831.13} 25 25 11 5444.07] 20 30 
11 3109.12} 50 100 11 3877.10} 4 30 11 5524.35] 40 50 
11 3110.87} 30 40 TI 3880.82] 20 30 5550.60} 30 5 
3119.98] 25 1 II 3979.40 6 40 5552.12} 40 5 
3131.81) 40 10 4047.96 8 25 5719.18] 40 10 
11 3134.72] 80 125 II 4093.16) 25 20 TI 5767.18] 15 30 
3137.51] 30 10 4174.34) 25 6 II 5809.5¢} 20 30 
11 3139.65| 25 20 4294.79} 25 2 II 5842.23) 50 80 
11 3140.76] 25 25 II 4336.66} 30 60n II 6248.95} 80 100 
11 3145.32] 50 20 11 4350.51] 20 40 6257.00] 10 30 
11 3162.61) 40 30 4356.33} 30 4 II 6531.66 2 30 
3168.39] 30 2 II 4367.90} 25 20 II 6542.80 3 50 
3172.94] 30 8 Il 4370.97] 30 40 II 6557.91) 10 100 
11 3176.86] 30 30 11 4417.35] 25 50 II 6567.39 6 60. 
II 3193.53) 25 25 4417.91} 25 1 II 6584.53 4 40 
11 3194.19] 40 40 11 4422.74] 15 25 II 6644.60} 100 200 
11 3199.99} 20 30 4438.04] 30 2 II 6647.06} 30 100 
11 3217.30] 30 15 4457.34) 25 2 II 6719.40 2 50 
11 3220.61) 25 35 4461.18} 25 2 11 6754.61] 60 100 
11 3253.70} 30 30 11 4486.13) 25 30 6789.27} 50 .} 100 
11 3255.28] 20 30 11 4533.15] 20 40 6818.94] 100 200 
11 3279.98) 25 25 4540.93} 50 2 6826.56} 10 25 
3312.86] 30 10 4565.94| 40 6 6850.07} 20 60 
11 3317.99] 25 18 11 4599.44] 10 25 II 6855.29 7 50 
3332.73] 40 10 II 4605.77] 20 30 6858.70) 15 50 
11 3352.05} 30 50 4608.09} 25 4 6911.40} 15 50 
3358.91] 25 2 11 4613.74] 12 25 wn II 6935.16 5 50 
3378.93} 25r 20 4620.86] 50 4 II 6980.91] 100 200 
II 3389.83] 30 40 II 4622.70} 20 60 II 7021.23 3 30 
11 3394.59] 20 25 4655.19] 50 4 II 7030.33) 30 150 
11 3394.98] 20 50 II 4664.12} 50 100 7061.90} 10 30 
II 3399.79) 60 100 4688.39] 30 4 7063.83} 40 100 
11 3407.76] 20 25 4699.01} 30 4 7119.52} 15 50 
11 3410.17} 25 60 II 4699.71] 20 25 7131.81] 150 250 
11 3438.23} 25 25 11 4719.10} 30 40 * 7237.10] 100 200 
3472.40] 25 10 4773.71] 25 4 7240.87} 70 150 
11 3478.99} 30 40 4782.74| 40 5 II 7277.67) 5 50 
11 3505.23) 20 50 4800.50) 50 6 7320.05} 15 25 
11 3535.54) 15 50 II 4817.21] 15 40 II 7328.64 3 30 
11 3552.70} 20 35 4818.87| 25 4 7624.40} 30 = 
11 3561.66} 20 35 4837.23] 35 4 TI 7663.09 2 30 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 






























































3813.24 














5691.47 











HELIUM 
Wave Discharge] Wave Discharge Wave Discharge 
length Are tube length Are tube length Are tube 
Ty 2252:71 10 13705.00 30 1 5015.67 100 
II 2306.22 20 13732.86 10 1 5047.74 15 
TI 2385.42 30 13819.61 50 II 5411.55 50 
II 2511.22 50 1 3867.48 15 1 5875.62 1000 
1 2723.19 10 1 3888.65 1000 15875.87 10 
II 2733.32 100 13964.73 50 II 6560.13 100 
1 2763.80 20 1 4009.27 10 1 6678.15 100 
1 2829.07 40 1 4026.19 70 1 7065.19 70 
1 2945.10 100 1 4120.81 25 1 7065.70 10 
1 3187.74 200 1 4143.76 15 1 7281.35 30 
II 3203.14 100 1 4387.93 30 1 7816.16 12 
1 3354.55 10 1 4437.55 10 1 9463.66 60 
1 3447.59 15 1 4471.48 100 1 9516.70 30 
1 3587.25 10 I 4685.75 300 1 9526.17 10 
13613.64 30 1 4713.14 40 1 9702.76 10 
1 3634.23 15 1 4921.93 50 
HoumMruM 
Wave Wave Wave 
length Are Spark length Are Spark length Are Spark 
2431.03 20 3281.98} 12 15 3837.45) 15 6n 
2433.00 20 3289.38} 10 20 3854.05} 10 20 
2439.33 20 3338.76} 12 20 3861.68} 40 20 
2442.76 20 3343.56} 20 20 3888.95} 40 20 
2452.69 20 3372.79] 12 15 3891.02} 200 40 
2511.12 20 3398.98} 40 60 3905.55} 15 8 
2597.51 20 3410.25] 20 15 3905.78} 30 6 
2636.50 70 3414.92) 30 30 3955.74| 15 4 
2677.95 20 3416.46} 30 40 3998.28] 40 6 
2681.18 20 3421.64} 20 20 4040.84} 150 30 
2774.70 300 3425.35} 40 40 4045.43} 200 80 
2812.87) .. 20 3428.13} 40 40 4053.92) 400 200 
2814.74) 10 20 3429.19} 10 15 4101.09} 40 40 
2824.19] 20 3 3453.13} 30 20 4103.84] 400 400 
2826.63) 3 20n 3456.00} 60 60 4108.63} 100 40 
2828.14) .. 20 n 3461.96} 20 20 4120.20) 50 25 
2831.60) .. 70 3474.25} 40 20 4125.65} 20 15 
2845.64) .. 70n 3484.73] 40 30 4127.16] 150 60 
2847.50) .- 40 3494.77} 30 40 4136.24] 40 25 
2849.10} 10 20 3515.58} 40 40 4152.54] 30 30 
2867.82) .. 40 n 3531.74] 10 20 4152.75] 30 40 
2880.27) 20 10 3545.97| 20 20 4163.03) 100 100 
2880.99] 20 10 3556.76} 15 40 4173.23) 50 oa 
2894.99] 20 10 3574.78} 10 20 4194.34] 30 15 
2897.36] .. 20n 3598.77} 40 30 4254.43] 100 20 
2909.42) 40 107: 3626.70] 20 15 4264.07| 15 8 
2928.79) .. 100 8627.18] 15 15 4350.73) 40 15 
2936.77| .. 1000 r 3662.27) 20 10 5468.46] 20 * 
2944.50) 10 20 3674.77| 8 15 5498.57| 20 4: 
2945.83) 3 70n 3685.16] 6 15 5553.14) 30 ns 
2949.19) .. 20 3692.65} 10 15 5560.94] 20 ee 
2953.11] 20 10 3694.24] 10 20 5566.52] 100 dee 
2973.00) 20 4 3748.17] 60 40 5640.62} 100 Le 
2979.63] 20 40 3753.75] 20 10n 5659.58} 20 es 
3166.62} 10 15 3757.26] 40 30 5674.70] 200 Bs 
3171.71) 10 15 3796.73] 20 40 5681.41) 20 AS 
3181.52 8 40 3810.70} 20 40 5682.12} 30 os 
3278.15) 10 15 - 
chews albe ees el ee a le ee 








II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Houimivum (Continued) 





























ae Are Spark res Are Spark wee Are Spark 
5706.88] 50 Ba 5892.56} 50 ie 5973.52| 125 
5751.12} 30 Bs 5921.76} 200 cid 5982.90} 200 
5839.47| 30 uh 5933.71) 200 a 6305.36) 20 
5860.28] 200 a 5948.03) 200 a 6550.97} 20 
5870.85! 20 * 5955.98] 100 we 6604.94) 20 
5882.99} 200 2% 








Hyprocen, First SpecrruM* 

















Wave length | Geissler tube || Wavelength | Geissler tube | Wave length | Geissler tube 
3656.6 ce 3673.7 a 3770.06 
3657.6 6 3676.34 Re 3797.91 
3658.0 one 3679.35 Me 3835.40 
3660.3 =e 3682.82 2 3889.06 
3661.2 oa 3686.83 pepe 3970.07 
3662.2 ee 3691.55 ‘a 4101.74 
3663.4 ae 3697.15 ote 4340.47 
3664.6 ate 3703.86 pe 4861.33 p 
3666.1 ae 3711.98 Be 6562.73 
3667.7 He 3721.95 at 6562.85 p 
3669.42 A 3734.37 He 9500. 
3671.34 Be 3750.15 a 

















Hyprocen, Sreconp SprecrruM* 











3990.03 4 4849.32 5 5888.16 6 
3991.9 4 4873.03 5 5931.4 7 
4062.49 6 4928.7 9 5938.62 cf 
4069.65 6 4934.27 6 5949.91 7 
4087.75 4 4973.26 6 5975.44 9 
4171.29 5 5013.05 6 5982.55 7 
4177.07 6 5055.07 6 6018.30 9 
4205.10 7 5084.84 5 6027.98 6 
4212.51 6 5113.18 5 6031.9 10 
4412.25 5 5196.38 5 6070.00 7 
4447.56 5 5266.04 5 6079.80 9 
4460.96 6 5303.16 7 6090.93 6 
4490.45 6 5336.51 5 6095.98 6 
4498.10 6 5366.0 5 6121.78 10 
4568.11 7 5388.2 7 6127.3 6 
4572.72 6 5419.90 6 6135.35 8 
4580.03 7 5434.84 5 6182.98 6 
4582.60 6 5481.09 5 6199.38 6 
4625.3 5 5505.5 5 6224.81 9 
4627.96 6 5537.45 6 6238.37 7 
4631.88 9 5688.20 6 6299.40 6 
4634.0 9 5731.90 6 6327.04 8 
4662.77 5 5736.86 7 6935.8 10 
4683.78 6 5775.0 6 6940.4 10 
4719.01 6 5812.58 9 6962.6 10 
4723.00 6 5836.0 7 7072. 10 
4797.74 5 














TT 


* Intensity scale 1-10. 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
INDIUM 






Wave 
length 


TI 2334.57 
1 2389.54 
II 2447.90 
TI 2488 95 
II 2498.59 
IT 2499.60 
II 2554.40 
TI 2554.48 
1 2560.23 
1 2601.76 
II 2668.68 
II 2683.12 
1 2710.26 
I 2713.93 
II 2749.70 
1 2753.88 
1 2775.35 
1 2836.92 
I] 2865.68 
1 2932.62 
~ 11 2941.05 
1 2957.01 
3008.31 
13039.56 
11. 3138.56 
11 3138.64 
11 3146.81 
11 3155.77 
11 3158.40 
13256.09 
13258.56 
1 3438.34 
11 3795.21 
11 3801.5 
11 3889.78 
TI 4013.93 
II 4016.24 
TI 4021.66 
4024.83 
II 4027.79 
II 4056.75 
TI 4056.94 
TI 4057.07 
4057.87 
4072.40 
14101.77 
TI 4205.08 
II 4213.10 
TI 4219.83 
II 4227.16 
II 4327.38 
II 4330.02 
II 4372.87 
II 4500.95 
1 4511.32 
TI 4578.08 
II 4578.39 
4612.13 
II 4617.16 
TI 4620.05 
Tl 4620.24 





Arc 





50r 


150r 
50r 
800 r 
200 r 
300 r 
80 
500 
50 
1000 r 


1500r 
500 r 


80 
2000 r 


5000 r 














Wave 
length 


11 4627.38 
II 4638.10 
II 4638.24 

4638.86 
Il 4644.54 
I] 4644.65 
11 4655.41 
TI 4655.52 
II 4655.66 
II 4655.79 
TI 4681.11 

4682.00 
II 4685.22 
11 4907.15 
II 4924.93 
II 5043.55 
11 5044.14 
11 5109.36 
11 5115.91 
11 5116.75 
11 5117.37 
11 5117.41 
11 5120.85 
II 5120.96 
11 5121.10 
II 5121.34 
II 5129.94 
11 5175.29 
11 5175.42 
II 5175.56 
11 5184.44 
11 5184.66 
II 5309.03 
II 5309.40 
II 5309.83 
TI 5402.94 
11 5411.41 
11 5418.48 
11 5418.73 
II 5436.01 
II 5436.28 
IT 5436.93 
II 5437.40 
TI 5497.55 
II 5497.64 
II 5507.33 
II 5510.88 
II 5512.82 
11 5512.92 
11. 5512.99 
II 5513.06 
I 5513.10 
II 5519.36 
II 5523.00 
TI 5523.29 
IJ 5523.61 
II 5523.86 
II 5523.91 
II 5535.94 
TI 5536.55 
JI 5537.03 

















Wave 
length 


II 5555.43 
TI 5556.04 
II 5576.75 
II 5576.91 
II 5577.04 
TI 5636.66 
11 5636.75 
5644.86 

TI 5708.31 
11 5708.52 
II 5708.69 
1 5709.75 
II 5722.04 
1 5728.27 
II 5852.83 
II 5853.11 
II 5853.43 
TI 5903.04 
II 5903.14 
11 5903.24 
II 5903.37 
IL 5903.47 
II 5903.63 
II 5903.75 
11 5914.68 
11 5914.83 
II 5915.45 
11 5915.63 
11 5915.97 
II 5918.65 
II 5918.78 
II 6095.85 
TI 6095.96 
IT 6108.65 
II 6108.99 
II 6129.70 
II 6132.74 
II 6137.19 
II 6143.23 
II 6161.15 
II 6224.27 
II 6468.89 
II 6468.99 
II 6540.96 
Il 6541.22 
II 6751.88 
II 6765.96 
II 6766.33 
Il 6783.72 
1 6847.77 
II 6891.66 
II 6900.37 
II 7183.19 
II 7183.96 
II 7254.10 
II 7276.41 
II 7277.59 
II 7303.75 
II 7350.37 
II 7351.49 
11 7351.58 





50 wn 
50 





50 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 
IODINE 


2342.38 
2407.98 
2419.16 
2444.12 

II 2461.13 
TI 2464.68 
2491.61 
2494.71 

II 2499.32 
II 2502.98 
2526.88 
II 2530.98 
II 2533.62 
2551.43 

TI 2559.72 
2561.49 

II 2564.40 
II 2566.26 
II 2582.81 
II 2586.74 
II 2588.68 
II 2593.47 
2625.00 
2627.04 
2635.30 
2641.39 
2674.80 
2688.99 
II 2698.32 
2712.23 
2730.13 
2808.58 
2836.92 
2872.89 

TI 2878.64 
2993.86 
3055.37 
3078.77 
3081.66 
3088.19 
3149.46 
3193.95 
3288.35 
3481.83 
3561.18 

11 3661.77 
3686.55 
3688.21 
3724.81 
13741.71 
3742.13 

1 3808.07 















Wave 


length tube 


ne. Discharge 


















Wave 
length 
































3897.26] .. 40 
3931.01) .. 400 
3940.24) .. 500 
3994.98) .. 35 
11 4036.08) .. 50 
1 4050.09} .. 35 
4070.75] .. 150 
4128.69] .. 35 
4220.96] .. 80 
1 4346.92) .. 35 
IT 4408.96} .. 250 
II 4423.76) .. 80 
I] 4428.22) .. 35 
11 4446.78) .. 35 
11 4452.88) .. 700 
4458.47| .. 35n 
I 4473.44) .. 80 
11 4476.05}... 60 
4499.58} .. 35 
4528.10) .. 40 
4621.89) .. 35 
4632.32} .. 50 
TI 4632.43) .. 35 
14640.88) .. 50 
II 4666.52) .. 250 
I] 4675.53). 50 
11 4676.94) .. 80 
1 4763.38] .. 80 
14862.31) .. 700 
1 4896.78] .. 35 
14917.03} .. 100 
11 4986.93) .. 35 
15119.28) .. 500 
115161.19) .. 300 
15204.20) .. 50 
15234.63) .. 80 
11 5245.70) .. 80 
15296.52) .. 150 
11 5338.19] .. 300 
5345.15}. . 300 
II 5369.87) .. 40 
5405.14) .. 40 
5405.65} .. 40 
1 5407.36) .. 60 
15427.10} .. 50 
15435.48) .. 35 
11 5435.84) .. 125 
11 5438.00) .. 35 
5464.61) .. 900 
5491-57) Fe 100 
11 5496.92) .. 900 
115504.72| .. 60 
5522.05) .. 35 
5598.36] — : 35 
5600.31) .. 50 
II 5625.70} .. 150 
11 5678.06) .. 80 
11 5710.53} .. 150 
11 5738.29] .. 50 
11 5760.73) .. 40 
15764.33} .. 100 
15894.05} .. 60 
II 5950.26} .. 50 
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| 














6007.51 
6015.87 
1 6024.13 
1 6048.72 
II 6068.95 
II 6074.99 
1 6082.46 
6084.80 
6086.77 
16125.53 
II 6127.46 
6132.94 

1 6191.97 
6195.51 

1 6200.52 
II 6204.87 
1 6213.17 
1 6213.91 
6229.39 
6232.85 
6236.40 
6257.49 
6280.32 

1 6294.08 
1 6320.41 
1 6320.60 
6320.82 
6330.45 
6338.02 

1 6338.97 
6339.52 
II 6339.97 
6348.34 

1 6359.19 
1 6367.34 
1 6371.76 
6440.22 

1 6444.51 
6475.91 

1 6488.18 
6538.34 

1 6566.48 
6583.81 
TI 6585.19 
1 6619.69 
6661.16 
6662.14 

Tl 6665.97 
1 6697.33 
6698.53 

I, 11 6718.80 
6727.00 
6732.10 
6736.60 
6738.12 

1 6739.50 
1 6741.56 
1 6773.56 
1 6788.93 
1 6789.32 
1 6801.00 
1 6812.19 








II 6812.56 














Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Iop1InE (Continued) 










































































Wave | | Discharge] Wave Discharge Wave Discharge 
length | Are tube length Are tube length Are tube 
II 6902.13) - | 150 | 7085.22) .. 150 1 7300.30) .. 50 
II 6958.78 ' 1000 1 7088.00} .. 100 II 7351.36] .. 60 
7018.32! | 50 17102.65) .. 50 17402.10} .. 300 
II 7018.94) | 50 7122.09] .. 60 atte 25 ie 50 
II 7032.99) ioe 11 7138.99) .. 70n 7416.55). 50 
7042.24 |} 70n 17142.09) .. 100 1 7469.04) .. 500 
1 7063.60). etd) 1 7236.80) .. 150 1 7490.58) .. 70 
| { 
TRIDIUM 
Wave Wave Wave 
length Are | Spark lens Are Spark lenails Are Spark 
| 
2005.86 3 35 | 2204.96 5 2384.81 80 
2017.41 : 50 2208.09} 40 3 wn 2386.89} 501 15 
2017.99 2n 40 2208.72] .. 40 2390.62} 40 6 
2021.51 : 50 2208.96 2 50 2391.18) 50 x2 
2022.83 4 50 2212.32) .. 50 2398.75] 10 150 
2023.97; 40 2 1 2220.37| 50 10 1 2431.94) 50 50 
2028.65 5 | 50 ! 2221.07 2 100 12452.81) 35 2 
2039.79 § 40 2232.25) 30 50 1 2455.61) 35 5 
2041.69 2 50 1 2233.37 9 100 1 2467.30} 40 5 
2044.19) 10 100 2234.38 5 80 1 2475.12) 100 10 
2044.83 4 75 2237.09} .. 100 1 2481.18) 50 10 
2051.16} 10 50 2238.29] .. 80 1 2502.98) 100 w 5 
2057.23 6 50 2242.68) 50 300 1 2533.13} 100 20 
2063.03} _. 80 2245.76) 10 150 1 2534.46} 100 10 
2065.79]. 80 2246.90} 10 100 1 2537.22) 35 10 
2066.21 | 40 2257.50 2 50 J 2542.02) 35 10 
2070.51 6 60 1 2258.51] 15 50 1 2543.97) 200n 100 
2076.76 2 40 2259.27| .. 35 1 2546.03} 100n 20 
2079.71| 40 2260.65 3 40 1 2564.18) 40 8 
2080.64 2 60 2265.16 5 50 1 2577.26} 60 15 
2084.49} .. 80 2271.39] .. 40 1 2592.06) 100 20 
2088.82} 50 50 2281.02 2 50 2599.40) 40 a 
2096.20 1 80 2289.39 5 40 1 2608.25] 50 10 
2097.10 4 50 2290.80 3 50 1 2611.29) 80 10 
2099.62) .. 40 1 2295.08} 40 5 1 2619.88) 35 5 
2100.96 2n 50 1 2304.21] 100 ss 1 2639.71) 100n 15 
2103.87) . 50 2314.11 2 40 12644.19| 35 5 
2109.38 3n 50 2314.90} 10 40 1 2661.98) 150n 15 
2111.96 2 40 2315.15 2 40 1 2662.63) 40 10 
2117.72) 10 50 2323.63] .. 501 1 2664.79} 200n 50 
2126.81) 25 200 2324.11) .. 35 1 2668.99} 50 5 
2130.45 5 | 80 2324.70 5 80 1 2669.91) 60 10 
2131.66) .. 50 2326.05 6 50 1 2671.84) 50 10 
2132.56 3 80 2329.41 5 50 1 2673.61) 40 10 
2148.22) 25 50 J 2333.84] 40 10 1 2676.83) 35. 10 
2151.62 2w 80 2340.04| 10 35 1 2694.23) 150n 50 
2152.68} 50 200 1 2343.18] 40 10 1 2712.74| 40 10 
2158.05} 50 50 2353.17 4 50 w 1 2849.72] 40n 20 n 
2160.74; 10 50 2355.52] 10 50 1 2882.63] 40 6 
2169.42 2 50 2355.96| .. 35 . 2936.62) 40 Ay, 
2A75.01) .; 50 2356.55| 40 5 1 2988.98] 35 re 
2178.98) 10 50 2357.95 8 50 1 2990.62) 35 3 
2190.38} .. 150 2360.73] 40 25 1 2996.08) 50 2 
2194.27) .. 40 2363.04] 50 25 12999.54| 35 i 
2196.44 5 5C 2368.04] 25 125 13002.25|) 50 10 
2197.50 5 100 1 2372.77| 100 40 13003.63) 60 30 
2198.85] 50 15 | 2381.82 8 50 13005.21| 35 20 








II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Iniprum (Continued) 
























































Wave Wave ’ Wave 
length Are Spark length Arc Spark lent Are Spark 
13011.69) 35 1 13661.71) 50 30 1 4268.10} 200 15 
13016.43) 35 2n 1 3664.62} 60 15 4286.62) 200 3 
3017.31} 35 2n 1 3674.98} 100 50 4301.60} 200 10 
3019.23] 35 2n 13687.08} 40 4 4310.59] 150 8 
3020.01} 35 a 13725.38| 50 20 4311.50) 300 10 
1 3025.82} 50 3 3728.03} 60 10 4351.30] 50 ae 
13029.36| 60 3 3731.36] 50 50 4352.56] 50 2 
13032.41| 50 1 3734.77] 100 30 4372.13] 40 w wd 
3037.75} 40 2 3738.53] 60 10 4377.01} 100 4 
13040.47| 35 2 1 3747.20} 100 60 4392.59) 100 4 
1 3047.16} 50 20 13768.68} 60 10 4399.47} 400 100 
13057.28}] 35 2 3770.73] 40 5 4403.78] 300 10 
13068.89) 40 20 1 3771.60) 40 4 4411.18] 40 7 
1 3086.44] 35 2 3790.53} 50 ne 4426.27| 400 w 10 
1 3088.04} 50 2 3800.12} 150 100 4450.18] 60 3 
13120.76|] 50 2 3833.88} 50 ag 4478.48) 200 10 
13121.78] 35 1 3915.38] 150 50 4491.36) 40 2 wn 
13133.32| 40 2n 13934.84} 200 50 4492.16] 35 2 
13140.41] 50r 1 13946.27| 50 15 4495.35] 100 3 
13159.15| 50r 2n 13976.31| 10 70 4496.03} 40 2 
13219.51] 35 2 13992.12| 150 60 4532.87} 80 2 
1 3220.78) 100 30 4020.03} 80 100 4545.68) 200 4 
13229.28) 35 2 4033.76} 100 25 4548.48) 100 5 
13241.52) 100 50 4040.08} 40 5 4550.77} 80 3 
13266.44| 50 10 4092.61] 60 20 4568.09) 100 3 
13334.16| 40 3 4100.15} 100 3n 4570.02) 50 2 
13448.97| 60 10 4115.78] 100 30 4616.39} 200 5 
13513.64| 100 n 100 4117.60} 50 3 4640.08} 40 2 wn 
13515.95| 35 15 4155.70} 80 5 4656.18) 60 aR 
13522.03|}  .. 50 4166.04] 150 10 4728.86] 150 3 
13558.99| 50 50 1 4172.56) 150 12 4778.16| 50 3 
13573.72 8 100 4182.47} 50 6 1 5449.50) 35 2 
13617.21| 50 15 4183.21| 40 4 6110.67) 35 Pe 
13628.67| 100 30 4197.54) 40 2 1 6830.01) 50 
13635.49| 35 4n 4217.76} 40 3 1 6929.88) 50 
13636.20} 50 25 4259.11} 200 10 17183.71| 40 
3653.19] 15 50 1 4265.30) 60 2 
IRon 
2017.07 2 10 2156.47; 20 ou 1 2186.89 6 12 
2020.52 2 100 1 2157.79} 10 4 1 2187.19) 50r 10 
1 2100.79) 15 2 1 2158.48) 12 8 II 2187.69) .. 12 
1 2102.35) 15 3 12159 89) 12 2 TI 2189.03 1 20 
1 2108.95] 10 2 11 2161.16) .. 12 2190.77| 20 2 
12109.11| .. 10 I, IT 2162.02 5 25 1 2191.20} 10 2 
2125.01; 30 3 2162.24; 10n a 1 2191.84) 100r 12 
2130.96} 20 = 2163.37| 12 Ef 12196.04| 80r 30 
2132.01] 12 3 II 2164.32 2 12 2199.57} 10 des 
2135.96} 10 5 2165.86) 20n In J 2200.72! 35 8 
2141.47) 10 Le 1 2166.77) 100r 35 1 2201.12} 10 s 
2144.45] 25 Le II 2167.88] .. 10 TL 2247-10) 2: 12 
12145.19} 12 2 2170.54] 10 ints 1 2213.65 2 35 
2146.04 1 10 J 2171.29) 10 3 II 2217.06] .. 10 
2149.17] 10 Le II 2172.97 3 10 TI 2219.89 2 20 
II 2150.62) .. 15 1 2175.45 8 25 II 2220.37 2 35 
1 2151.10 8 10 1 2178.09) 100r 20 11 2221.16) |... 25 
2151.70} 20 an 2183.83) .. 12 2221.83) 12 ne 
1 2153.00) 10 1 2183.98] 20 re TI 2222.45) .. 10 
2154.46) 15 re 2186.48] 50r 80 TI 2223.49 25 























Ii. EMISSION SPECTRA 2000-10,000 A (Continued) 


Iron (Continued) 











Wave 
length 





to 








Weve Wave 

length length 
TI 2224.46 1 2292.52 
J 2228.1 II 2293.76 
II 2232.08 2293.85 
II 2233.91 1 2294.41 
2236.31 II 2294.61 
2237.90 T 2296.92 
2238.63 J 2297.79 
2240.63 II 2298.23 
2243.15 1 2299.22 
TI 2244.39 1 2300.14 
TI 2245.50 2301.17 
J 2245.65 I 2301.68 
II 2246.91 II 2303.35 
II 2247.69 2303.42 
1 2248.86 1 2303.58 
II 2249.17 1 2304.73 
TI 2250.17 1 2306.17 
T 2250.78 2306.38 
II 2250.93 2307.31 
J 2251.87 2308.76 
II 2253.12 1 2308.99 
TI 2254.08 II 2311.22 
II 2255.15 2311.29 
TI 2255.76 II 2312.03 
T 2255.86 J 2313.10 
TI 2256.43 II 2317.37 
II 2256.90 2318.17 
2259.51 I 2320.36 
TI 2259.59 2322.95 
II 2260.08 II 2327.39 
2260.60 TI 2331.31 
II 2260.85 II 2332.80 
I] 2262.68 II 2336.86 
1] 2263.23 II 2338.00 
1 2264.39 2339.58 
TI 2264.59 TI 2343.49 
1 2265.05 II 2343.96 
II 2265.99 TI 2344.28 
] 2266.90 2345.07 
1 2267.47 TI 2345.34 
II 2267.59 TI 2348.10 
II 2268.14 TI 2348.30 
II 2268.85 II 2354.47 
T 2269.10 TI 2354.89 
1 2270.86 II 2357.01 
J 2271.78 TI 2359.10 
J 2272.07 II 2360.00 
1 2272.82 II 2360.29 
1 2274.09 II 2362.02 
2275.19 2363.94 
1 2276.02 II 2364.83 
J 2277.10 TI 2366.59 
J 2277.67 II 2368.59 
1 2279.92 II 2369.96 
T 2280.22 TI 2372.63 
J 2283.65 II 2373.73 
J 2284.08 TI 2375.19 
T 2287.25 TI 2376.45 
T 2289.03 II 2379.27 
T 2290.06 II 2380.76 
1 2290.54 II 2382.04 
J 2291.12 TI 2383.24 
1 2291.62 2384.39 














II 2385.01 
II 2388.63 
1 2389.97 
II 2391.47 
II 2395.62 
II 2399.24 
II 2400.34 
II 2402.60 
II 2404.43 
II 2404.88 
TI 2406.66 
2407.23 

TI 2407.95 
1 2408.04 
II 2410.52 
TI 2411.07 
II 2413.31 
II 2415.06 
II 2416.46 
II 2417.87 
II 2418.44 
TI 2422.68 
TI 2423.21 
IT 2424.14 
II 2424.58 
TI 2425.36 
IT 2425.68 
II 2425.93 
II 2428.29 
II 2428.36 
II 2428.79 
TI 2429.38 
II 2430.07 
2431.02 

II 2432.27 
2432.87 

II 2433.50 
II 2434.24 
2434.73 
II 2434.94 
II 2436.22 
2436.34 
II 2436.63 
T 2438.18 
IT 2439.30 
2439.74 
2440.11 

II 2440.42 
2442.57 

1 2443.87 
Ii 2444.51 
II 2445.56 
II 2445.78 
TT 2446.10 
II 2446.46 
II 2447.20 
II 2447.32 
1 2447.71 
TI 2447.75 
TI 2449.96 
II 2450.20 
2450.44 
Ty 2451.21 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Iron (Continued) 


















































Wave Wave Wave 
length Arc Spark length Are Spark length Are Spark 
2453.47) 20 3 1 2487.06} 25 10 II 2525.39] 20 60 
II 2453.80 1 10 1 2488.15} 600 r 100 r II 2526.07 3 20 
II 2454.58] .. 80 2488.95) 10 1 II 2526.29] 10 60 
2455.56} 15n Sia II 2489.49 1 40 II 2527.10 1 60 
TI 2455.90) .. 25 n JT 2489.75| 2C0r 2 J 2526.43) 200r 50 
II 2456.64] .. ue) II 2489.82 1 50 II 2527.69 1 30 
TI 2456.82) .. 20 1 2490.64} 200r 10 2529.08) .. 70 
2457.59] 70 30 | IT 2490.73 1 10 1 2529.13) 80r 5 
TI 2458.78 7 60 i IJ 2490.86] .. 15 2529.31) 10 ne 
2458.96) .. 10 1 2491.15] 150r 10 TI 2529.55) 15 100 
II 2460.45 i 15n II 2491.39] .. 30 1 2529.83) 50r 2 
2460.60) 15 ‘< 2491.98) 10 an II 2530.11 2 30 
2461.06) 20 ee II 2492.34) .. 30 2530.69| 25 70 
II 2461.28 5 50 II 2493.18) 10 100 2532.53} 10 =f 
JI 2461.86) 15 70 II 2493.26] 10 100 II 2533.63 8 50 
J 2462.18) 50r 3 1 2493.99} 20 1 2533.80) 12 oe 
J 2462.64) 200r 50 1 2494.25) 10 oa TI 2534.42 7 50 
TI 2463.28 6 60 1 2495.86] 25 35 JT 2535.48) -. 20 
J 2463.73) 15 7 2496.53} 40 15 1 2535.60) 1000 
II 2464.01 5 80 2496.99] 20 1 II 2536.82] 10 4 
II 2464.90 4 50 2497.30] .. 15 TI 2538.20 2 35 
1 2465.15} 70 “e II 2497.82) 15 50 II 2538.50 2 1G 
TI 2465.20] .. 50 1 2498.89] 20 70 TI 2538.81) 15 30 
2465.45) 15 ne 2500.93} 12 40 2538.99) 10 20 
TI 2465.91 7 100 1 2501.13) 100r 25 1 2539.36] 15 fe 
II 2466.68 1 10 1 2501.69) 20 4 2539.98 3 20n 
II 2466.82 1 30 Il 2502.39 3 60 TI 2540.66 6 30 
J 2467.73} 10 2 II 2503.32 5 50 1 2540.97} 100r 10 
II 2468.29 1 30 II 2503.56 2 20 II 2541.10 1 15 
2468.88) 40 15 2503.65) 80 “3 2542.10] 40 8 
2469.51 2 40 II 2503.87 8 70 II 2542.73 1 40 
II 2470.41 1 40 2505.01} 10 d I] 2543.38 5 50 
II 2470.66 8 50 II 2505.22 2 25 2543.65} 700 of 
1 2470.97) 25 1 2505.49] 10 1 2543.92) 40 20 
II 2472.07; .. 25 2505.63] 12 “6 2544.71) 100 5 
J 2472.34) 30 5 II 2506.09 2 70 II 2544.97 2 10 
TI 2472.43] .. 15 2506.57; 10 me TI 2545.22 4 25 
J 2472.88) 300r 25 II 2567.01 1 10 1 2545.98] 100r 30 
J 2472.91)1000 2507.90] 40 6 II 2546.66 1 30 
II 2474.76) .. 60 2508.33) .. 20n 2546.87; 40 1 
2474.81) 40 50 2508.75| 20 1 TI 2547.33 1 35 
TI 2475.55) .. 10n II 2509.12 1 50 2548.08! 50 as 
2476.03; 20n a 1 2510.83} 300 r 50 TI 2548.33] .. 10 
II 2476.27) .. 35 11 2511.76} 25 100 2548.74| .. 12 
1 2476.65) 15 25 2512.10) .. 30 TI 2549.08 3 30 
II 2477.34 1 40 2512.36) 12 1 II 2549.39 1 10 
TI 2478.12] .. 20 TT 2512.52) .. 40 II 2549.46 i 15 
II 2478.57 4 40 1] 2514.91 1 25 1 2549.61) 70r 2 
II 2479.78] 200r 30 2515.10) «. 30 TI 2550.02) 15 40 
II 2480.16) 10 80 1 2516.57) 10 if 2550.51| 25 ef 
TI 2481.05] .. 40 II 2517.12) 10 60 TI 2550.68 3 30 
TI 2481.57) .. 15 1 2517.66) 20 12 2551.09| 25 1 
II 2482.11 3 50 T 2518.10) 200r 50 2552.61} 15 2 
II 2482.65 1 50 TI 2519.05} .. 70 2552.77, 20 oe 
J 2483.27) 500 rn 50 2519.63| 30 20 2553.18] 10 20 
II 2483.72) .. 25 2520.88} 80 “ht T12553.73)| 15 
J 2484.19] 100r 5 II 2521.09 2 20 I] 2555.07) 20 20 
II 2484.24; .. 20 2521.81 1 60 2555.22| 10 ; 
TI 2484.56)  -. 10n TI 2522.20 1 10 TI 2555.44 2 35 
2485.98] 10 1 1 2522.85) 300r 50 2556.30} 15 1 
II 2486.34) .. 80 2523.66) 15 10 2556.86] 20 1 
2486.37) 40 a 1 2524.29) 100r 50 10 2557.08) _:; 10 
2486.69) 30 3 | 2525.02} 20 1 II 2557.50 si 50 





II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Iron (Continued) 
































Nl MG MT aL Ck = = 
Wave Ger. Wave Wave 
antl Are Spark leneahy Are Spark feceth Are Spark 
2558.48) 10 20 1 2599.57| 1000 e. 1 2641.65] 100 60 
I] 2559.24) .. 20 2600.10) 10 an TI 2642.01) .. 20 
II 2559.77 3 30 2600.20} 10 oa I 2644.00; 150 150 
II 2559.93} 2 ee aks 2603.56) 20 3 II 2645.08} .. 20 
II 2560.27; 10 | 8&6 2604.76} 20 1 1 2645.43} 50 10 
1 2560.56; 15 <t 2604.87, 18 * 11 2646.22) .. 10 
12561.85) 15 fn 2605.04). 80 J] 2647.56} 100 70 
11 2562.10 2 25 II 2605.30) .. 50 II 2649.46) .. 70 
1 2562.23) 15 ve TI 2605.41) .. 40 TI 2650.49] .. 150 n 
II 2562.53; 50 150 1 2605.65} 80 10 1 2651.71} 60 60 
2563.40 5 25n 2605.90)... 20 II 2652.57 1 40 
II 2563.47} 70 125 2606.31) 10 *. 2656.15} 70 40 
I, 11 2563.83} 2 10 II 2606.50} 80 1 2656.80} 50 25 
J 2564.55) 15 oe 1 2606.82} 200 30 11 2657:92| .. 20 
2566.21 2 40 II 2607.09} 300 400 II 2658.25) 80 
2566.29) 3 | 10 2608.58) 100 10 2658.47] 20 2 
2566.41 1 | 15 II 2608.85} .. 20 2658.93} 10 2 
II 2566.62; 3 59 II 2609.13} .. 20 1 2660.40} 40 15 
II 2566.91) 60 | 150 2609.22; 10 1 1 2661.20} 10 v 
2567.87] 12 brs TI 2609.44; .. 10 2661.31) 12 10 
II 2568.40). 80 II 2609.87) .. 40 I 2662.06} 70 40 
1 2568.86] 20 10 1 2610.75} 40 4 2662.31) 25 10 
11 2568.88) fe2b II 2611.07} 20 80 Tl 2662.56] 2n 15n 
1 2569.60! 20 1 II 2611.87} 500 500 2663.78) 10n 3n 
12569.74| 10 penal. 1 2612.77) 50 10 2664.04) 15 5 
11 2569.76) .. | 60 2618.19) 15 * 2664.26] .. 10 
2570.52] 10 | 5 2613.24; 10 2 II 2664.66) 20 300 
II 2570.84| 70 100 II 2613.82) 400 400 1 2666.40) 70 10 
J12571.55| -. owe 1 2614.49} 40 5 II 2666.63 5 80 
2572.97| 1 tees II 2614.87} .. 10 1 2666.82} 80 15 
TD25738.21) =. | 40 2615.42) 25 10 1 2666.97} 30 10 
II 2574.37} 50 150 II 2617.62} 300 400 1 2667.92} 50 20 
2575.74| 80 10 1 2618.02} 150 60 2669.50] 50 25 
1 2576.69] 40 5 12618.71| 70 25 2669.93} .. 25 
II 2576.86) 2 70 II 2619.08] 5 150 TI 2670.38] .. 10 
1] 2577.92) 30 100 TW2620:07 Se 40 2670.80} 10 4 
12579.27| 12 6n TI 2620.41) 7 40 IJ 2671.40} .. 25 wn 
11 2579.41 1 10 II 2620.69 3 80 TI 2672.15 1 Wn 25 wn 
2579.84) 10 1 II 2621.67) 200 400 ID2672:51) ee 15 wn 
1 2580.06} 10 = 2623.12) .. 30 1 2673.21] 30 15 
11 2580.71) .. 10 1 2623.37} 25 10 2675.28] 30 15 
2581.11 1 25 1 2623.53} 100 80 2676.11) 15 w 7w 
2581.46} 12 s4 II 2623.73} .. 20 2676.88} 2 25 
2582.30} 50 o 2625.49; 1 60 2678.05) 20 10 
II 2582.58} 25 80 II 2625.67} 300 60 1 2679.06} 200 200 
2583.75} 250 fr be II 2626.50) 3 80 2680.16! 20 8 
1 2584.54] 100 30 2627.14 1 10 1 2680.45} 70 35 
II 2585.88] 70 ' 100 TI 2628.29} 400 400 II 2680.79} .. 12 
II 2587.95} .. 50 I, 11 2629.59} 60 150 II 2681.03} .. 20 
2587.99] 40 oe II 2630.07} 10 100 2681.59) 50 25 
II 2588.79} 1 }? ©20. II 2631.05} 200 125 2682.21) 30 15 
TI 2590.54) 2 35 II 2631.32} 150 60 2682.52} .. 40 
2591.26} 20 ae TI 2631.61} 10 50 2682.99| .. 40 
II 2591.54; 50 100 1 2632.24! 100 60 2683.95) 15 8 
2592.29) 12 x 1 2632.60} 80 40 2684.07] 30 15 
2592.78} 20 100 2632.99) 10 re II 2684.75) 3 400 
2593.52] 25 Pad 2633.19! .. 86 II 2686.39} .. 10 
TI 2593.73) 15 70 2635.39] .. 20 2686.75) 50 6 
2594.04} 20 2 1 2635.81] 300 200 2687.80} 20 10 
12594.15] 20 2 1 2636.48) 50 20 1 2689.21} 150 150 
II 2598.37] 700 1000 n II 2637.64; 2 200 1 2689.83} 40 40 
2598.85} 20 a TI 2639.55} = 1 100 2689.88] 10 = 
II 2599.40}1000 1000 n 11 2641.13} .. 20 | 1 2690.07} 30 30 

















II. EMISSION SPECTRA 2006-10,000 A (Continued) 
Iron (Continued) 

















SSS ST SS SSN ig EET] EN] | de 
Wave Wave e, ace Wave 
length Are Spark length Are Spark length Are Spark 
IT 2691.73] | .. 35 II 2732.00} .. 40 II 2762.44) .. 10 
I 2692.25) 20 4 II 2732.45 8 20 2762.68] 59 1 
II 2692.60) .. 300 2732.94) .. 40 1 2762.78] 25 10 
I 2692.65) 20 a 1 2733.58} 300 200 1 2763.11; 100 70 
II 2692.84) 15 20 1 2734.00} 40 25 TI 2763.91} il 25 
II 2693.86) .. 30 1 2734.27] 50 25 2764.33] 70 40 
2694.54) 100 35 1 2734.62] 20 8 II 2764.78} .. 20 
2695.04} 30 20 1 2735.47} 125 100 2766.66] 15 6 
2695.53] 40 30 1 2735.61} 20 10 1 2766.91) 90 40 
2695.66] 20 12 2736.78} 10n 2n TI 2767.50) 10 400 wn 
2695.99) 80 50 J 2737.31} 300r 150 1 2767.52) 300 aa 
2696.28] .90 50 (2737.63. 10 2768.11) 35 8 
J 2697.02} 50 25 2737.64} 10 ah 2768.44] 25 5 
TI 2697.31 2 15 2737.83) 25 10 II 2768.93) 40 100 
II 2697.46 3 50 I 2738.21) 10 2 II 2769.14 1 15 
2698.16} 35 6 II 2739.55} 200 300n 2769.30) 90 10 
J 2699.11) 100 60 2741.11) 10 | 3 II 2769.35 aL 20 
2701.91} 20 5 II 2741.40] .. 70 1 2769.67} 60 20 
2702.45) 15 10 1 2742.02] 35 15 TE2770.51) -. 50 
II 2703.99] 30 400 1 2742.26) 25 25 2770.70} 20 7 
II 2704.58 5 10 1 2742.41) 50 50 TEQR7418) can 50 
2706.01} 60 40 Il 2743.20} 80 150 2771.89} 12 6 
J 2706.58} 150 150 2743.56) 50 15 1 2772.11} 300 300 
TI 2707.13) .. 70 1 2744.07| 150 8 2772.33} 50 10 
2707.45) 20 6 1 2744.53] 70 50 2772.51} 30 20 
2708.57| 80 50 2745.08} 10 1 2772.83| 15 4 
II 2709.06 3 100 II] 2746.16} .. 10 2773.24| 90 40 
2709.99} 40 10 TI 2746.48} 150 300 wn 2773.90} 10 5 
J 2710.55) 80 35 II 2746.98} 200 300 wn JI 2774.69) .. 50 
2711.46) 12 , 3 1 2747.56} 30 5 1 2774.73] 80 10 
1 2711.65] 100 50 IJ 2749.18) 40 40 TN2776i17) 5 40 
I] 2711.84] 4 100 II 2749.32) 30 30 2776.40} 100 30 
II 2712.39 2 100 II 2749.48} 15 20 11-2776:92| .. 25n 
2714.06} 20 3 T 2750.14] 300n 100 2778.07) 30 10 
II 2714.41) 200 400 1 2750.72); 15 He 1 2778.22} 100 80 
1 2714.87] 40 15 2750.88} 60 20 2778.84} 70 40 
1 2715.32) 12 5 TR275 1.12) Ay. 70 II 2779.30} 25 300 
II 2716.22} 20 150 2 oleod| lo os: 11. 2779.91) .. 40 
Qi1i.37) 15 5 2751.81) 15 5 11 2780.04) .. 20 
2717.79} 50 25 2752.09} 1 20 2780.54) 10 2 
1 2718.43] 80 60 192752.16) as 10 2780.70) 30 15 
1 2719.02} 500r 300 r 2753.10} 25 oN 2780.89] 10 3 
2719.42} 20 12 II 2753.29} 25 150 n 1 2781.83) 90 60 
2720.20) 35 25 1 2753.69] 70 25 2782.05} 12 6 
1 2720.90) 700r ‘. 1 2754.04] 90 35 II 2783.70} 20 400 
TH2721¢82|! on. 30 2754.43] 70 20 2784.01] 12 3 
II 2722.04) 20 70 JE 2754.91) «.. 18 2784.35) 15 6 
O722.14| One 80 2754.95} 25 AN JI 2785.21] .. 40n 
J 2723.58} 300 200 2755.18] 15 2 2786.78) 15 7 
2724.68] 10. 2 II 2755.74| 300 100 II 2787.26) .. 10n 
II 2724.88) 15 25 1 2756.26} 300 100 1 2787.93) 25 15 
1 2724.96} 25 15 1 2756.33) 300 100 J 2788.10) 150 150 
1 2725.61} 15 5 II 2756.51) 10 7 12789.48) 60 30 
2726.05] 100 80 IJ 2757.02) 10 30 2789.80} 50 25 
2726.24| 25 12 1 2757.32| 100 60 II 2790.56) .. 35 
112726:51) .. 15 2757.86} 25 10 2791.01) .. 10 
II 2727.38} in 40 2758.51) 2 25n 2791.46} 40 20 
II 2727.54| 150 150 II 2759.33 2 12 2791.79| 60 40 
2728.02} 100 40 1 2759.82) 100 60 2792.40! 50 25 
2728.82} 50 15 2760.90} 15 8 11 2793.89} 8 150 
1 2728.97) 15 5 1 2761.78} 200 =. 2794.16] 10 he 
Il 2730.74} 80 150 II 2761.81) 50 200 12794.70| 56 30 
1 2730.98} 70 15 1 2762.03] 100 60 





























Il. EMISSION SPECTRA 2000-10,000 A (Continued) 


Tron (Continued) 
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Wave Wave Wave 
length Are Spark iength Are Spark deagth Are Spark 
1 2795.01} 50 35 J 2843.63] 125 100 2889.88] 20 15 
12795.54| 90 60 J 2843.98] 300 300 2889.99) 15 8 
2795.85] 15 W 10 2845.54) 125 7 2891.71) 15 10 
II 2796.65] .. 20 T 2845.59) 125 7 2891.91) 25 10 
1 2796.87) 15 3 1 2846.82} 20 12 2892.48] 100 40 
12797.77| 150 80 TI 2848.05}. 70 TI 2892.83 2 20 
TE2797.91) . 2: 20 I] 2848.12] . 10 J 2893.76} 15 8 
2799.15} 50 10 1 2848.72} 60 30 1 2893.88} 25 20 
II 2799.29 1 100 II 2849.61] . 50 2894.50} 150 150 
II 2799.72} .. 10 T 2851.80} 200 150 | 11 2894.78) .. 80 
2800.46) 50 10 2852.13] 150 80 J 2895.03} 125 70 
2803.12} 35 15 TI 2853.20). 10 TI 2895.21] .. 80 
1 2803.17) 15 rs J 2853.69} 15 7 II 2897.26) .. 200 
2803.62} 50 20 2853.77) 15 7 2898.35) 100 30 
TI 2804.02} .. 15 TI 2855.67 2 200 2899.41) 125 100 
1 2804.52} 300 200 II 2856.14 1 40 1 2901.38} 100 80 
2804.86) 20 15 TI 2856.93]. . 15n 2901.91] 125 40 
TI 2805.31} .. 15 TR28best7| on 30 II 2902.47 1 35 
II 2805.79] .. 50 TE2857.41) >. 10 2904.16] 15 8 
2806.07; 15 5 2857.81) 12 2 II 2906.12) .. 40 
T 2806.98} 200 200 2857.99) 12 2 2906.42) 60 25 
J 2807.24; 15 8 TI 2858.34 3 200 1 2907.52] 100 80 
2808.32) 100 40 J 2858.90} 100 30 II 2907.86 2 20 
TI 2809.81 u 100 n TI 2861.19 a 30 2908.86] 80 40 
2810.26] 40 15 1 2862.50} 100 50 2909.50} 70 35 
TE280127) 40 1 2863.43} 100 80 2910.92} 10 4 
2812.05) 15 10 1 2863.86} 125 100 1 2912.16) 150 150 
II 2812.49 2 25 Tl 2864.37) .. 10 2914.20] 10 5 
J 2813.29] 400 400 TI 2864.97) .. 50 1 2914.31] 50 25 
II 2813.61 5 60 J 2866.63) 125 80 TI 2917.09] .. 20 
2815.02} 15 8 2867.31); 60 30 II 2917.47 2 25 
1 2815.51) 40 25 2867.56) 60 30 2918.03] 125 100 
GU2817 13) <6 20n 2868.21] 15 8 2918.36} 40 25 
1 2817.51) 100 60 TI 2868.45} 80 40 2918.82} 15 8 
2819.29} 10 as I]. 2868.87 5 60 2919.21) 15 10 
2820.81) 20 15 J 2869.31] 300 70 2919.85} 80 35 
1 2823.28) 200 300 2869.83] 10 5 I 2920.69} 150 80 
2825.56] 150 150 II 2870.60} .. 15 2920.99} 12 vf 
] 2825.69} 70 60 TI 2871.06} .. 40 II 2922.02) .. 50 
TI 2826.03) .. 25 II 2871.13] .. 20 J 2922.38] 10 4 
2826.50} 10 8 ] 2872.34) 150 50 2922.62) 50 25 
Tl 2827.43] .. 25 II 2872.38 2 20 2923.29] 50 35 
2827.60} 15 12 II 2873.40] .. 300 2923.44) 30 12 
J] 2827.89} 70 50 2873.53] 15 1 2923.85} 100 70 
II 2828.63) .. 80 1 2874.17) 300 200 2925.36) 70 50 
2828.81] 100 60 2874.88] 60 20 2925.79) 15 6 
2830.96} 10 oe 1 2875.30} 125 50 1 2925.90} 15 10 
I] 2831.56 1 500 11 2875.35) .. 70 II 2926.59) 150 400 
1 2832.44] 300 200 2876.01} 15 dee 2927.55) 20 12 
2833.40} 10 8 2876.80} .. 100 1 2928.10} 10 4 
2834.75| 15 10 ] 2877.30) 200 125 1 2929.01) 150 100 
T 2835.46] 100 100 II 2879.24) .. 25 2929.12} 10 10 
J 2835.95) 15 10 1 2880.58) 15 5 1 2929.62} 50 10 
II 2836.19 3 10 1] 2880.76} 15 50 2931.43} 10 3 
Tl 2836.51 3 12 TI 2880.83 1 25 2931.60] .. 15 
1] 2836.72| .. 20 II 2883.70) .. 300 2931.81} 10 6 
II 2837.30] .. 25 2883.73} 30 ¥. II 2936.02 5 10 
J 2838.12] 150 150 I] 2884.78} .. 25n 1 2936.90) 700r 500 r 
11 2839.53 4 25 II 2885.93} .. 70 2937.81} 300 150 
T] 2839.82] .. 10n 1 2886.32) 50 15 1 2939.08] 80 20 
2840.42) 125 20 II 2887.31 3 20 TI 2939.51 3 30 
I] 2840.65) .. 70 2887.81; 80 60 2940.59} 200 80 
II 2840.76) .. 35 II 2888.09] .. 80 1 2941.34] 600 300 








2160 


Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Tron (Continued) 


















































Wave o Wave Wave 
length Are Spark length Arc Spark length Are Spark 
2942.63} 10 5 2991.64] 100 80 3066.48) 60 40 
2943.57} 12 6 1 2994.42]1000 r 600 r 1 3067.24) 300 300 
TI 2944.40) 70 600 2996.39] 90 50 3067.94) 15 10 
2945.05] 100 30 II 2997.30) .. 60 13068.17| 150 150 
2945.70} 10 5 1 2999.51} 500 300 8073.98} 40 25 
2947.36} 30 20 11 3000.06) .. 10 3074.15] 40 25 
II 2947.66} 10 100 13000.45} 100 80 3074.44| 40 25 
1 2947.88) 600r 200 1 3000.95} 800 r 300r 13075.72| 400 400 
2948.43} 80 70 11 3002.65) 20 150 TI 3077.17 1 300 
[2948.73] 10 6 1 3003.03} 200 100 3077.64) 60 25 
1 2948.95) 10 4 3004.12) 18 10 3078.02} 100 80 
2949.70} 10 5 3005.31) 70 40 13078.43| 80 50 
2950.24! 700 300 13007.14| 100 80 II 3078.70 4 15n 
2951.56) 10 4 13007.28| 80 60 3079.98] 30 20 
2953.49} 100 50 1 3008.14} 600 r 400 r 3080.11) 30 15 
II 2953.78 5 80 3009.09) 80 60 1 3083.74} 500 500 
J 2953.94] 400r 150 1 3009.57) 500 400 11 3089.39] .. 10 
2954.65} 100 70 3011.48) 125 125 3090.21) 30 15 
1 2956.70) 25n 8n 3012.45] 50 30 1 3091.58] 300 200 
1 2957.36) 300 300 13014.17| 70 35 3092.78] 50 30 
2959.34! 60 25 3015.91} 70 50 3093.36] 70 40 
TJ 2959.60} .. 60 1 3016.18) 200 150 13093.81| 50 40 
2959.68) 150 10 1 3017.63) 150 150 3093.88] 40 30 
2959.99] 150 80 1 3018.98) 150 150 13094.90) 30 15 
2960.30} 60 30 13020.49| 300r 300 r 3095.27} 10 6 
2960.55) 10 5 1 3020.64|1000 r 600 r II 3096.30 2 30 
11. 2961.28 3 40 13021.07| 700r 300r 3096.84} 30 20 
II 2964.63 8 150 13024.03| 300 200 3097.81} 20n 10n 
II 2965.04 4 50 3025.28] 50 30 13098.19} 70 60 
1 2965.25] 400 150 3025.64} 100 100 1 3099.90) 60 60 
2965.81) 25 15 13025.84] 400r 300r 1 3099.97] 40 40 
1 2966.90}1000 r 600 r 13026.46| 200 200 13100.30) 100 100 
2968.48] 30 20 13029.23| 80 60 1 3100.67} 100 100 
1 2969.36] 80 80 3030.15) 300 300 3102.87} 30 20 
J 2969.48} 60 60 3031.21) 150 150 113105.17| —- 60 
I] 2969.93} .. 15 1 3031.64] 200 200 _ 113105.55 £ 30 
J 2970.10}, 400. 200 3033.10} 40 20 ~ J1 3106.56 t 30. 
17 2970.51) 30 100 13034.54| 70 40 3107.98} 20 10. 
11 2970.68} .. 10 3035.74] 100 60 3110.28] 40 30 
J 2972.28) 100 40 13037.39| 700r 400 r 3110.84} 20 10 
J 2978.13) 500r 400r 3039.32) 20 15 3111.82} 10 6 
J 2973.24) 500r 400r 1 3040.43] 400 400 3112.08} 30 20 
2974.78} 10 6 1 3041.64] 80 80 3113.59} 25 10 
II 2975.94 3 40 13041.74| 100 80 J1 3114.29) .. 80 
2976.13} 100 60 1 3042.02} 125 100 11 3114.68} .. 10 
1 2976.55} 15 10 13042.66| 300 200 JI 3116.59) .. 150 
II 2979.09} .. 30 11 3044.84) .. 12 13116.63] 150 bi 
II 2979.35} 20 100 3045.08] 150 100 3117.64} 20 10 
2980.54] 100 70 3045.59} 10 7 3119.49} 100 80 
II 2980.96} .. 10 13047.60} 800r 500r 3120.43} 100 80 
1 2981.45] 300 200 3048.45) 100 8 3120.87} 80 50 
1 2981.85] 100 50 3049.36) 25 8 3122.30} 70 20 
I] 2982.06) .. 90 3053.07} 100 80 3123.35} 10. 4 
II 2982.23 5 10 1 3053.44] 80 50 3124.89} 15 ( 
T 2983.57|1000 r 400 r 1 3055.26) 200 150 1 3125.65] 400 300 
I, 11 2984.83) 200r 400 3055.71} 10 6 3126.17] 150 70 
II 2985.55) 80 300 II 3056.80 4 25 3128.90] 10 5 
1 2986.46} 100 60 1 3057.45) 400 400 3129.10} 15 8 
11 2986.61) .. 30 I 3059.09} 600r 400 1 3129.33] 100 60 
2986.65} 15 she 13060.99| 50 35 IL3131.72) =: 35 
T 2987.29] 300 200 II 3062.23 2 400 3132.51) 70 40 
1 2988.47} 60 30 3063.93} 40 30 113133.05) —.. 35 
2990.39) 150 100 11 3065.31) .. 60 13134.11| 200 125 


Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Iron (Continued) 























Wave Wave 

length Are Spark length 
TI 3135.36 1 100 11 3180.16 
3135.45| 10 3 13180.23 
3136.50} 60 40 13180.75 
3138.52] 10 5 3181.52 
13139.66} 15 8 3181.85 
3139.91] 70 40 3181.91 
3140.39} 100 80 3182.06 
13142.45| 125 100 3182.97 
3142.88) 80 70 11 3183.11 
3143.24| 60 30 13184.62 
3143.99} 200 150 13184.90 
1 3144.49) 150 100 11 3185.32 
11 3144.76) .. 50 II 3186.74 
3145.06) 40 25 11 3187.29 
3147.29) 20 10 3188.03 
3147.60) 10 5 13188.57 
3147.79] 40 15 13188.82 
3148.41] 100 40 3190.02 
3150.30} 60 30 13190.65 
3151.35} 300 150 3190.82 
13151.87| 40 15 3191.11 
13153.21| 100 80 13191.66 
3153.37} 15 15 11 3192.06 
3153.75| 40 15 [8192.41 
11 3154.21) 400 R. 13192.80 
3154.50} 20 5 13193.23 
3155.30} 50 35 13193.30 
3156.27} 125 100 I, 11 3193.80 
13157.04| 150 100 13194.43 
3157.45} 10 5 3194.60 
13157.89| 100 100 TI 3196.08 
13157.98| 10 6 3196.13 
3160.20} 70 50 13196.93 
3160.34) 40 20 13196.99 
13160.66} 150 12 3197.52 
13161.37| 80 60 13199.52 
13161.95} 200 150 1 3200.47 
13162.33] 70 50 1 3200.78 
11 3162.80 1 100 3202.56 
11 3163.10 1 10 13205.40 
3163.87} 40 25 13207.09 
13164.30) 20 10 3208.47 
13165.01} 100 60 3209.30 
13165.86} 100 80 13210.24 
3166.44] 100 - 80 11 3210.45 
11 3167.86] 2 100 13210.83 
3167.92} 100 30 3211.49 
3168.15} 10 3 13211.68 
3168.86] 30 15 3211.88 
11 3170.35} 10 50 1 3211.99 
13171.35| 100 80 If 3213.31 
13171.66] 30 10 13214.04 
13172.07| 100 100 11 3214.40 
3173.41] 20 10 3215.42 
3173.61} 20 20 13215.94 
3173.69} 20 20 13217.38 
13175.45| 200 200 13219.58 
3175.99} 12 5 13219.81 
13176.36| 20 10 13222.07 
11 3177.53 5 300 13225.79 
13178.01| 300 150 1 3227.06 
3178.55} 10 6 II 3227.75 
3178.97} 30 15 1 3228.25 











Spark 


15 











Wave 
length 


3228.90 
13229.12 
3229.59 
3229.87 
3229.99 

1 3230.21 
1 3230.97 
II 3231.71 
II 3232.79 
3233.05 
13233.97 
13234.61 
13236.22 
11 3237.40 
11 3237.82 
13239.44 
3243.11 
3243.40 

II 3243.72 
13244.19 
13245.98 
3246.48 
13246.96 
II 3247.17 
3247.21 
13247.28 
13248.21 
3249.19 
II 3249.66 
3250.39 
13250.63 
13251.23 
3252.44 
3252.93 
3253.60 
3253.95 
3254.36 
3254.73 
TI 3255.89 
3256.70 
13257.24 
13257.59 
I 3258.77 
11 3259.05 
13259.99 
3260.26 
3261.33 
3262.01 
3262.28 
13263.37 
13264.51 
13265.05 
13265.62 
11 3266.94 
13268.24 
3269.23 
13271.00 
3271.49 
13271.68 
3274.45 
13276.47 
11 3276.61 
11 3277.35 








II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Tron (Continued) 
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Wave Wave 1 Wave 
length Are Spark igapain Are Spark length Are Spark 
3278.73] 100 60 3356.69] 15 1 13451.62| 15 4 
3280.26] 150 150 1 3359.49] 15 3 13451.92} 100 60 
11 3281.30) 15 100 3359.81) 10 2 1 3452.28] 150 8 
3282.89] 80 80 3366.79) 50 25 3453.02) 30 15 
1 3284.59] 200 125 3366.87) 50 15 3458.31] 60 25 
11 3285.41] 60 40 3367.16} 10 3 3459.43) 10 3 
13286.02| 30 15 3369.55} 300 200 13459.92| 80 50 
13286.75| 500 400 3370.79} 300 200 13462.36] 10 3 
3288.65) 15 6 13372.08] 40 i 1 3465.86] 500 400 
3288.97| 30 15 3378.68] 150 80 13466.50] 30 70 
11 3289.35} .. 40 13379.02|} 80 50 3466.89] 10 4 
3289.44] 10 4 3380.11} 200 25 IT 3468.68} 10 20 
3290.72) 15 7 J 3382.41) 50 10 1 3468.85) 30 12 
1 3290.99] 125 80 13383.70| 100 70 3469.01) 18 1 
3292.02) 150 125 1 3383.98] 200 100 1 3469.83) 35 10 
13292.59} 300 150 3387.41] 35 8 13471.27| 40 15 
3293.14) 10 5 1 3389.75} 15 4 13471.34) 40 15 
TI 3295.82 4 30 3392.01} 20 6 3473.31} 10 2 
3296.47} 12 6 1 3392.31] 125 80 3474.44, 10 6 
11 3297.89 4 15 1 3392.66) 300 200 13475.45| 400 300 
13298.13} 200 150. 3394.59] 150 80 1 3476.70) 300 200 
3301.22} 15 7 1 3396.98} 125 25 3477.86] 20 4 
3303.57| 70 10 13397.64| 10 2 3478.63] 20 6 
13305.97| 400 300 1 3399.34) 200 200 13483.01| 50 10 
13306.35| 200 150 1 3401.52} 150 90 1 3485.34] 100 50 
3307.23] 80 60 3402.26) 150 150 3489.67} 20 15 
3310.34] 100 80 1 3404.30) 25 25 13490.57| 400 300 
3310.49) 50 40 1 3404.36) 100 50 11 3493.47] 40 80 
3314.45} 15 6 3406.44) 30 10 1 3495.29) 100 60 
3314.74] 200 200 1 3406.80) 100 60 1 3497.11) 200 100 
13317.12} 100 80 1 3407.46) 400 400 1 3497.84] 200 200 
3319.25) 70 50 3409.20} 40 4 3500.57} 50 20 
13320.65| 20 10 3410.18] 30 20 13504.86) 10 5 
3320.78) 30 12 13410.90) 10 2 3505.06} 10 10 
3322.48) 150 100 3411.36] 80 30 13506.50) 50 30 
11. 3328.07) 2. 100 1 3413.13} 400 300 3508.48] 40 20 
3323.74] 150 150 1 3415.53) 60 20 1 3508.53) 20 10 
13324.54| 100 80 1 3417.84) 150 100 13509.87| 15 4 
1 3325.46] 100 80 13418.51| 150 100 13510.45| 15 8 
13327.49| 15 7 3422.49} 40 10 13513.06) 10 2 
3328.87| 150 100 1 3422.66) 100 50 1 3513.82) 400 300 
3329.53] 35 6 13424.29| 200 150 3516.42} 40 15 
13331.61| 125 70 3425.01} 70 40 3516.56} 30 4 
3331.78) 40 10 1 3426.39) 80 20 1 3518.88) 10 2 
13334.22| 150n 100 n 1 3426.64] 80 60 3520.85} 10 4 
3335.77| 125 100 13427.12| 50 50 1 3521.26) 300 200 
3336.25] 40 30 1 3428.20) 50 50 1 3521.84} 50 20 
3337.67| 125 100 13431.81) 50 20 1 3522.28) 50 30 
3338.64] 70 25 3433.04] 50 In 1 3522.89) 10 3 
1 3339.19} 80 50 11 3436.11] 5 15 3523.31) 10 4 
13339.58| 10 5 3437.05} 80 15 3524.07) 50 40 
13340.57| 125 100 3437.95] 15 7 13524.24| 60 50 
3341.90] 100 80 3438.31} 10 3n 13526.04| 80 50 
1 3342.22] 40 40 3439.87} 15 if 13526.17| 50 25 
3342.29) 20 20 13440.61) 500 300 3526.38} 20 10 
1 3346.94] 30 15 1 3440.99} 300 200 1 3526.46} 20 10 
1 3347.93] 150 100 1 3442.36] 50 15 1 3526.68) 80 50 
1 3351.52] 70 60 13442.68} 30 5 1 3527.80] 100 80 
3351.74] 80 60 1 3443.88] 400 200 3529.82} 125 80 
13353.27| 10 5 13445.15| 300 150 1 3530.39] 50 25 
3354.06} 40 40 3445.77] 10 3 3533.01) 50 75 
3355.23} 100 100 1 3447.28] 100 60 1 3533.20) 50 50 
13356.40| 35 8 13450.33] 150 80 13536.19} 40 10 


Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Iron (Continued) 





Wave 
length 


1 3536.56 
1 3537.49 
1 3537.73 
13537.90 
13540.12 
13540.71 
13541.09 
13542.08 
3543.39 
3543.67 
3544.63 
13545.64 
1 3547.20 
13548.02 
1 3549.87 
3552.12 
1 3552.83 
3553.74 
13554.12 
13554.93 
1 3556.88 
3557.30 
J 3558.52 
3559.51 
3560.70 
1 3564.12 
3564.53 
1 3565.38 
1 3565.59 
1 3567.04 
1 3567.38 
13568.42 
3568.82 
1 3568.98 
13570.10 
3570.26 
1 3571.28 
1 3571.99 
3573.40 
3573.84 
3573.89 
13575.12 
13575.25 
3575.37 
1 3575.98 
3576.76 
13578.38 
13581.19 
3582.20 
3583.34 
13584.66 
3584.96 
1 3585.32 
13585.71 
3586.11 
13586.99 
13587.42 
1 3587.76 
1 3588.62 
13588.91 
13589.11 
1 3589.46 
1 3591.34 





Spark 

















Wave 
length 


13592.69 
13594.64 
13595.31 
3596.20 
3597.06 
3599.15 
3599.62 
13602.08 
3602.47 
1 3602.53 
13603.21 
13603.82 
3604.38 
13605.21 
13605.46 
1 3606.68 
13608.15 
1 3608.86 
13610.16 
13610.70 
13612.07 
13612.94 
3613.45 
3614.12 
3614.56 
3615.20 
13615.66 
13616.57 
3617.32 
3617.79 


13618.77| 4 


3619.39 
3620.47 
1 3621.46 
1 3622.00 
1 3623.19 
13623.45 
13623.77 
1 3624.31 
3624.81 
1 3625.15 
3627.04 
1 3628.09 
13630.35 
1 3631.10 
13631.46 
3632.04 
3632.56 
1 3632.98 
3633.08 
1 3634.33 
3634.69 
1 3635.20 
1 3636.19 
3636.23 
1 3636.99 
1 3637.25 
1 3637.87 
1 3638.30 
1 3640.39 
3642.81 
3643.11 
1 3643.63 


























A 
Arc Spark ee Are 
12 2 3644.80} 20 

125 100 13645.08] 20 
20 7 13645.49) 15 
15 5 3645.82} 80 
40 10 1 3647.43) 20 
10 5 13647.84| 500 
40 30 13649.30) 60 
20 5 13649.51| 100 
10 5 13650.03| 70 
50 30 13650.28| 70 

150 80 13651.10} 10 
20 12 13651.47| 300 
10 1 13653.76| 25 
12 2 13655.47| 25 

300 150 3655.67| 15 

200 150 3656.23} 15 
15 25 13657.14| 20 

500 400 1 3657.90) 20 

100 90 1 3659.52) 125 
10 3 13661.37| 10 
80 50 3662.85] 30 
20 4 1 3663.46] 25 
10 2 13664.54| 35 
10 3 3664.69) 12 
15 6 1 3666.25] 20 
10 1 3667.26} 80 
10 2 13667.99} 60 
30 7 13668.21} 15 
25 15 13669.16} 50 

125 80 13669.52} 200 

400 400 1 3670.03} 100 
12 1 3670.07] 200 
15 2 13670.81} 20 

125 100 3673.09} 10 

125 100 3674.41] 12 

100 80 3674.77] 40 
15 5 1 3676.31] 200 
35 a 13676.88} 10 
10 2 3677.31] 40 
12 2 3677.63] 80 
70 35 1 3678.86} 100 
10 3 13679.91| 500 
10 3 3680.80) 12 
40 15 13682.21| 400 
25 10 1 3683.06} 200 

500 300 13684.11) 300 
50 50 13686.00} 150 
30 25 3686.26] 10 
12 8 13687.10) 15 
10 3 13687.46} 400 
15 5 1 3687.66} 15 
20 2 3688.48] 40 
12 2 1 3689.46} 200 
40 10 3690.46] 15 
15 10 3690.73} 80 
20 10 3693.03} 15 
12 5 13694.01} 400 
20 7 3695.05} 200 

100 80 1 3697.43) 100 

300 200 3698.60} 40 
20 ae 13699.14| 15 
30 5 13701.09} 300 
20 8 3702.03] 50 

















II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Iron (Continued) 


Wave 
length 


13702.49 
1 3703.56 
1 3703.70 

3703.82 
13704.46 
13705.57 
13707.05 
13707.82 
13707.92 
13709.25 
13711.22 

3711.41 
1/3715.91 
13716.45 
13718.41 
13719.93 
13721.51 

3721.92 
13722.56 
13724.38 

3725.49 
1'3726.92 
13727.09 
13727.62 
13728.67 

3730.39 

3730.95 

3731.38 

3732.40 
13733.32 
1 3734.87 
13735.33 
13737.13 

3738.31 
13739.13 

3739.53 

3740.25 
13742.62 
13743.36 

3743.48 
13744.10 
13745.56 
13745.90 

3746.93 
13748.26 
13648.97 
13749.49 
13752.42 
13753.61 
13754.50 

3756.07 

3756.94 

3757.45 
13758.23 
13760.05 

3760.53 
13761.41 
13763.79 

3765.54 
13767.19 
13768.03 
13769.99 
13770.30 








Spark 














Wave 
length 


3773.70 
13774.83 
3776.46 
3777.06 
1377.45 
3778.51 
1 3778.70 
13779.45 
13781.19 
3781.93 
13782.46 
3785.71 
3785.95 
13786.18 
1 3786.68 
3787.17 
1 3787.88 
3789.18 
13790.09 
1 3790.76 
13792.16 
13792.83 
1 3793.48 
13793.88 
3794.34 
13795.00 
3797.52 
3798.51 
13799.55 
3801.68 
13801.98 
3802.28 
13804.01 
3805.34 
3806.22 
13806.70 
1 3807.54 
1 3808.73 
3809.57 
3810.76 
1 3811.89 
1 3812.96 
3813.63 
3813.89 
13814.52 
3814.78 
13815.84 
13816.34 
3817.65 
13820.43 
3821.18 
13821.84 
13824.44 
13825.88 
1 3827.82 
3829.46 
1 3830.76 
1 3830.86 
13833.31 
1 3834.22 
3836.33 
13837.14 
3839.26 








Are 





Spark 





Wave 
length 


13840.44 
13841.05 
3843.26 
3844.28 
3845.17 
3845.70 
3846.00 
3846.41 
13846.80 
13849.97 
1 3850.82 
13852.57 
13856.37 
13859.22 
13859.91 
3861.34 
13863.74 
13865.53 
1 3867.22 
13867.92 
13869.56 
13871.75 
13872.50 
1 3873.76 
3876.04 
1 3878.02 
1 3878.57 
1 3878.68 
3878.74 
3883.29 
3884.36 
13885.51 
13886.28 
3888.82 
3890.24 
3890.84 
3891.93 
13893.39 
13893.91 
13895.66 
1 3897.45 
3897.89 
13898.01 
13899.04 
13899.71 
13900.52 
13902.95 
13903.90 
13906.48 
3906.75 
3907.47 
3907.94 
13909.67 
13909.83 
13910.84 
13913.63 
13914.28 
3916.73 
13917.18 
13918.32 
3918.42 
13918.65 








13919.07 





Spark 


Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Iron (Continued) 


SS... 





















































Wave Wave Wave 
length Are Spark length Are Spark length Are Spark 
13920.26] 500 300 1 3997.40} 300 150 J 4098.19} 100 40 
13922.91| 600 400 1 3998.05} 150 100 4100.17} 10 1 
13925.20) 15 3 4000.45} 35 10 1 4100.74) 80 30 
13925.65| 80 50 JT 4001.67) 80 50 1 4101.27]; 40 10 
13925.95| 50 30 4003.77} 30 80 1 4104.13} 100 25 
1 3927.92} 500 300 4004.84; 10 7 14106.44) 10 2 
1 3928.08] 15 15 1 4005.25) 250 200 1 4107.49] 120 100 
3929.12} 10 5 4006.31) 60 35 14109.07) 12 2 
3929.21} 15 8 4006.63] - 20 15 1 4109.81) 120 100 
1 3930.30} 600 400 1 4007.27} 80 50 4112.97} 70 10 
13931.12} 35 15 1 4009.72} 120 100 14114.45} 80 50 
1 3932.63) 80 40 1 4013.79) 80 40 4114.96} 10 2 
1 3933.60} 200 200 4013.82} 200 Le 4118.55} 200 100 
13935.31] 40 8 4014.53) 200 100 4120.21] 80 35 
1 3935.81) 100 8 1 4016.43} 15 4 1 4121.81) 100 40 
1 3937.33] 80 35 1 4017.15} 80 50 1 4122.51) 70 30 
1 3940.88) 150 80 1 4018.27} 50 7 4123.74] 80 20 
1 3941.28) 60 10 1 4021.87} 200 100 4125.62] 80 30 
1 3942.44] 100 70 1 4024.74] 120 30 1 4125.88) 25 bb 
13943.35| 40 8 J 4029.64} 80 25 14126.19| 80 60 
13944.90) 15 8 1 4030.19} 20 4 14127.61| 100 80 
3945.13} 30 10 1 4030.49} 120 60 4127.80] 25 15 
13947.00} 50 20 4031.96} 80 50 1 4130.04) 20 3 
1 3947.53| 70 20 1 4032.63} 80 15 1 4132.06) 300 200 
13948.11| 125 50 4040.64) 20 ij 1 4133.86] 50 uk 
3948.78} 150 100 1 4043.90} 25 7 1 4134.42] 10 3 
1 3949.96} 150 100 1 4044.61) 70 35 1 4134.68) 150 100 
3951.17} 150 125 1 4045.81) 400 300 4137.00} 100 80 
13952.60} 80 50 1 4049.33) 10 2 14139.92} 40 30 
1 3953.15} 80 40 4049.87} 30 3 14141.87) 15 5 
13955.35| 25 5 4051.91} 10 2 1 4143.42] 200. 100 
3955.96] 10 5 1 4054.83) 25 5 1 4143.87] 400 250 
3956.46} 100 100 1 4054.88] 25 5 14146.07) 15 3 
1 3956.68} 150 150 1 4055.04) 40 10 1 4147.67} 200 100 
3957.03] 50 15 1 4057.35) 20 3 14149.37} 100 35 
3960.28} 30 6 4058.23} 80 25. 1 4150.26) 50 2 
3961.14] 25 cf 1 4058.76} 40 10 14152.17| 70 5 
1 3968.11} 125 50 4059.72| 15 8 1 4153.91) 120 100 
13964.52| 80 25 1 4062.44) 120 100 1 4154.50} 100 80 
13965.51) 10 3 1 4063.28) 10 10 14154.81) 100 8 
1 3966.07) 100 70 1 4063.60} 400 300 1 4156.80) 100 80 
1 3966.63} 80 40 1 4065.39) 15 6 1 4157.79] 150 80 
3967.42| 125 100 4066.59} 40 20 1 4158.80} 100 25 
13967.97| 60 15 1 4066.98} 100 80 14161.08) 10 Sa 
1 3969.26) 600 400 1 4067.27; 80 70 4161.49} 15 HA 
3970.39} 50 30 1 4067.98) 150 100 1 4163.68} 12 o 
1 3971.33} 200 125 1 4070.78) 50 26 4165.42) 12 2 
3973.65} 40 10 1 4071.74| 300 200 4167.96} 10 2 
13974.40} 10 1 14078.77| 80 20 4168.95} 10 il 
3976.61 8 35 1 4074.79} 80 40 14170.91] 80 40 
1 3976.86) 30 10 14076.64| 80 50 \ 4172.13} 80 50 
1 3977.74} 300 150 1 4078.36) 80 40 1 4172.75} 60 10 
1 3981.77| 150 100 1 4079.84) 80 40 1 4178.32} 25 5 
13983.96} 200 125 1 4080.22) 60 10 1 4178.93) 50 5 
3985.39] 125 40 1 4082.12} 10 2 1 4174.92] 100 25 
13986.17| 125 8 1 4083.55) 10 2 1 4175.64} 100 80 
3989.01} 15 wn lwn 1 4083.78] 15 2 14176.57| 100 50 
3989.86} 30 5 1 4084.50} 120 80 1 4177.60) 100 25 
3996.38} 70 25 14085.01) 80 30 JI 4178.87} 10 10 
13994.12) 25 10 1 4085.32} 100 70 1 4181.76} 200 150 
3995.20} 10 Ry 1 4087.10} 50 5 1 4182.39] 80 30 
13995.99| 60 20 14089.22} 10 2 1 4184.89} 100 80 
3996.97; 40 20 14095.98} 80 40 1 4187.04) 250 200 


Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Tron (Continued) 








Wave 
length Are Spark 
I 4187.80} 200 150 
1 4191.44} 200 100 
1 4191.68) 20 6 
1 4195.34} 150 100 
14195.62} 25 3 
1 4196.21} 100 50 
1 4198.31) 250 150 
1 4198.64} 10 2 
1 4199.10} 300 200 
1 4200.93} 80 20 
1 4202.03) 400 300 
4202.76} 10 4 
1 4203.57| 10 1 
1 4203.99} 200 120 
1 4205.55} 50 6 
1 4206.70) 125 25 
1 4207.13) 80 40 
4208.61] 100 50 
1 4210.85} 300 200 
4213.65} 100 60 
1 4215.42) 60 15 
1 4216.19} 200 100 
14217:55) 200 100 
1 4219.36] 250 200 
4220.35} 80 40 
1 4222.22) 200 200 
1 4224.18) 200 80 
1 4224.52} 60 15 
1 4225.46} 80 20 
1 4225.96] 80 30 
1 4226.43] 80 25 
1 4227.43] 300 250 
1 4229.76] 20 2 
1 4232.73) 10 1 
II 4233.17} 100 100 
1 4233.61) 250 150 
1 4235.94) 300 200 
1 4238.04) 80 15 
II 4238.82} 200 100 
4239.73] 30 10 
1 4239.85} 40 15 
4240.37) 30 5 
4243.37) 10 33 
1 4245.26} 80 40 
4246.09} 80 30 
1 4247.43] 200 100 
1 4248.23] 150 40 
1 4250.13) 250 150 
1 4250.79) 400 250 
1 4258.32] 60 4 
1 4258.61) 12 2 
1 4260.00} 15 5 
1 4260.48) 400 300 
1 4264.21} 35 4 
1 4264.74] 12 2 
14266.97| 70 30 
4267.83] 125 60 
4268.76) 30 10 
1 4271.16} 400 300 
1 4271.76}1000 700 
1 4273.87) 10 2 
1 4276.68) 10 1 
1 4282.41) 600 300 





























Wave | Wave 

length Are Spark length Are Spark 
4285.44| 125 50 14450.31} 12 2 
1 4286.99} 10 1 1 4454.38} 200 80 
1 4288.15} 50 6 1 4455.03} 20 1 
4290.88} 35 5 14458.11| 30 1 
14290.87| 20 2 1.4459.12} 400 200 
1 4291.47] 125 20 1 4461.65} 300 125 
1 4292.29} 15 tf 1 4464.78} 35 3 
1 4294.13] 700 400 1 4466.55} 500 300 
1 4298.04} 100 400 1 4469.38] 200 100 
1 4299.24) 500 400 4472.72) 10 1 
1 4302.19} 50 10 1 4476.02) 500 300 
II 4303.17} 12 15 1 4479.62) 15 2 
1 4305.45} 100 50 1 4480.14} 10 2 
1 4307.91}1000 r 800 r 1 4482.17) 150 70 
4309.04} 40 20 1 4482.26) 150 70 
1 4309.38} 125 70 1 4482.75} 20 2 
1 4315.09] 500 300 1 4484.22) 125 40 
4321.80} 20 4 14485.68) 50 2 
T 4325.76|1000 700 1 4489.74| 100 12 
1 4326.76} 10 4 1 4490.09} 40 10 
4327.10} 100 50 1 4490.76] 40 1 
4330.15} 10 2 1 4494.57) 400 150 
1 4337.05] 400 150 11 4508.28) 40 30 
4343.26] 20 3 11 4515.34} 10 10 
4343.70} 12 2 1 4517.53} 30 3 
4346.56} 50 10 II 4520.24] 40 30 
14351.55| 30 5 II 4522.63} 60 50 
11 4351.76} 30 30 1 4525.15} 100 50 
1 4352.74] 300 150 4526.42} 10 1 
1 4358.50) 70 20 1 4528.62} 600 200 
1 4367.58) 100 50 4529.68} 10 2 
1 4367.91) 60 70 J 4531.15] 125 an 
1 4369.77) 200 100 4547.85) 200 100 
14373.57| 50 3 II 4549.47} 100 100 
1 4375.93] 500 200 4550.79] 50 oF 
4382.77} 10 10 4552.55) 10 1 
1 4383.55/1000 800 11 4555.89) 12 12 
11 4885.38] 4 10. 1 4556.12} 150 Bin 
1 4387.90) 150 35 1 4560.10} 20 . 
1 4388.41) 125 50 1 4568.78} 10 1 
1 4389.25) 35 2 14574.72| 12 1 
1 4390.95} 100 35 1 4581.52) 60 2 
1 4395.29} 80 A 11 4583.85] 150 150 
4400.35} 20 1 4587.14) 12 2 
14401.30| 60 15 1 4592.65} 200 50 
1 4404.75) 1000 700 4595.36] 15 2 
1 4407.72) 100 50 1 4596.06} 10 2 
1 4408.42) 125 60 1 4598.13} 50 4 
4410.71} 20 JN 14602.01} 20 2 
1 4415.12} 600 400 1 4602.94) 300 100 
1 4422.57] 300 125 1 4607.65} 50 5 
1 4427.31] 500 200 1 4611.29] 200 25 
1 4430.21) 10 1 1 4613.22} 30 2 
1 4430.62] 200 8 1 4618.76} 10 1 
1 4433.22] 150 20 1 4619.30} 100 8 
1 4433.79) 30 2 1 4625.05} 100 12 
1 4435.15) 70 3 1 4630.13} 10 2 
1 4436.93} 15 2 1 4632.92) 76 4 
1 4438.35) 10 1 14635.85) 12 1 
1 4442.34] 400 200 1 4637.52} 100 10 
1 4443.20) 200 100 1 4638.02] 80 10 
14446.84) 10 10 14643.47) 35 2 
1 4447.72] 200 100 1 4647.44! 125 40 














Il. EMISSION SPECTRA 2000-10,600 A (Continued) 
Tron (Continued) 


Wave 
length 


1 4654.50 
1 4654.62 
1 4667.46 
1 4668.14 
14669.18 
1 4673.17 
1 4678.85 
14691.41 
4704.96 

1 4707.28 
4708.96 

1 4709.10 
14710.29 
4714.07 
14727.41 
1 4728.56 
14729.70 
14733.60 
4735.85 
14736.78 
14741.53 
4747.48 

1 4772.82 
1 4786.81 
1 4788.75 
14789.65 
1 4791.25 
4800.66 
4821.05 

1 4859.75 
1 4871.32 
14872.15 
1 4878.22 
1 4889.01 
1 4890.77 
1 4891.50 
14903.32 
1 4905.18 
14907.74 
1 4909.39 
1 4910.03 
1 4910.33 
1 4910.57 
1 4911.80 
1 4918.99 
1 4920.50 
4923.72 
II 4923.92 
1 4924.78 








100 


14925.29]1000 r 


4927.45 
4927.87 
1 4930.33 
4933.35 
4933.63 
1 4934.02 
1 4938.18 
1 4938.82 
14939.24 
14939.69 
14946.40 
»_ 4946.64 
14950.10 



































Spark vere Are Spark ieee, 
3 1 4957.31] 100 20 1 5133.68 
2 14957.61! 300 150 11 5136.79 
20 4962.56; 10n +. 1 5137.39 
10 1 4966.16) 300 1 1 5139.26 
2 4969.93] 50 é 15139.48 
2 4970.50} 20 15141.75 
100 1 4973.11} 100 1 5142.54 
10 14978.61| 80 15142.94 
1 4982.51] 200 15145.10 
12 1 4983.26} 100n 1 5148.05 
50 1 4983.85) 200 n 1 5148.26 
2 1 4985.26] 1C0 15150.84 
2 1 4985.56! 100 2 15151.91 
50 14988.96| 100n a 5159.05 
de 14991.28} 80 : 15162.29 
1 1 4994.13} 200 : 5164.61 
25 4995.63 3 60 15165.42 
1 4997.80) 20 300 15166.30 
1 1 5001.87) 300 40 1 5167.49 
50 15002.81; 20 24 15168.90 
1 5004.79 3 100 11 5169.03 
25 n 5005.72) 200 ’ 15171.60 
4 1 5006.13) 300 5 5180.06 
Ri, 15007.29| 25n ie 15184.29 
a 5016.85) 50 15191.47 
Et 15012.07; 300 15192.36 
200 r 15014.96| 500 : 15194.95 
AS II 5018.44] 80 50 15195.48 
200 n 1 5022.25) 150 Aa 5196.10 
40 5023.48} 10 300 11 5197.59 
100 15027.14| 60 =. 15198.71 
30 5027.21) 60 } 5198.84 
4 5028.14) 100 33 1 5202.34 
150n 11 5030.78) 1 125 1 5204.58 
15 15039.26| 100 2n 1 5208.60 
15 15041.08) 125 st 15215.18 
2 15041.76) 300 bk 15216.28 
Ads 1 5044.22} 25 Ré 15217.40 
15048.45) 50 32 1 5225.53 
15049.82| 400 1 1 5226.87 
15051.64) 200 Eh: 1 5227.19 
15065.02) 25n 5228.41 
5065.20) 15 a 1 5229.87 
1 5068.79} 400 200 1 5232.94 
50 5070.96 1 70 1 5235.39 
125 5073.56]... 20 n 5242.49 
100 15074.76| 80 ay 1 5243.79 
50 15078.99| 20n 1 5247.06 
bis 1 5079.24) 100 1 5250.21 
50r 15079.75| 100 15250.65 
6 1 5083.34} 200 as 5251.97 
5086.76} 2 100 1 5253.48 
sis 15090.79} 40n sa 1 5254.96 
30 15096.99] 35n 1 5263.33 
70 1 5098.71} 200 1 5266.58 
at il 15102.20} 80 1 5269.54 
ay 5106.44) 25 1 5270.36 
1 1 5107.45} 100 1 5273.17 
BE 15110.41} 300 15273.38 
2 15123.72| 200 II 5275.99 
40 15125.13} 100n 5280.36 
50 15127.36) 100 1 5281.80 
10 15131.47| 125 1 5283.63 








Are 


Spark 


— 
i 


100 n 


150 

200 n 
60n 
35 
15 


10 





Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Tron (Continued) 









































Wave Wave Wave 
length Are Spark length Are Spark length Are Spark 
II 5284.09} .. 70n 1 5525.55} 40 2 1 6003.03} 30 15 
5287.92) 100 20 1 5534.66} 20 het han, 16007.97| 10n 16n 
5288.53| 30 Le 11 5534.86)... 10 1 6008.58} 18 10 
1 5290.85) 15 5535.41) 50 aa 6013.50} 100 HF 
5298.78] 12 5538.57| 50 Dh 1 6016.65} 100 a 
1 5302.31) 300 Pa 5539.28] 30 a9 1 6020.18; 8 10n 
11 5303.42] 25 25 5543.18) 25 As 1 6021.83] 300 ae 
1 5307.36) 125 ay, 1 5543.93] 10 a 1 6024.06} 20 20n 
11 5316.61) .. 150 15546.49| 40 5 6027.06} 6 12 
15322.05| 30 ae 1 5554.89} 100 3 1 6056.00} 10 10n 
1 5824.18} 400 70 15562.71|  15n at 1 6065.49) 50 30 
1 5328.05) 400 100 1 5563.60} 100 5 16102.18) 15 20n 
1 5328.53] 150 35 15565.70} 70 AS 6103.33) .. 40 
5329.99} 15 €. 15567.40|} 30 : 1 6136.62} 100 bi 
1 5339.94! 200 30 1 5569.62} 300 15 16137.00) 10 Ad 
1 5341.03) 200 15 J 5572.85] 300 25 1 6137.70} 100 AA 
15343.47) 12n aa 1 5576.11) 150 Ni 16141.76) 10 WA 
1 5353.39} 60 2 5584.76] 25 2 6157.73] 15 We 
11 5362.86) .. 15 1 5586.76} 400 50 16170.50| 15 as 
5364.88] 200 n 10n 5594.66] 10 =e 16173.34| 18 a 
5365.40} 40 aft 1 5598.29) 20 ae 1 6191.56} 100 20n 
5367.46} 200n 15n 1 5602.96} 45 35 1 6200.33] 15 an 
5369.96) 150 n 20 n 1 5615.30 4 12 1 6213.44] 20 or 
1 5871.49} 700 a 1 5615.65) 400 300 1 6219.29] 40 6 
15373.71| 165 1 5618.64} 10 8 1 6230.73] 60 50 
5379.58] 35 3H] 1 5624.55} 150 125 1 6246.33] 20 20 n 
5383.37| 400 n 40 5633.96) 20 10 1 6252.56] 60 25n 
1 5389.46) 60 op 1 5638.27} 40 20 1 6254.26) 10 > 
15391.47| 25 Mi 1 5641.46) 15 8 1 6265.14! 12n 5n 
1 5393.18] 150 10 15655.50} 10 5 1 6297.80) 10n 15n 
1 5397.13} 400 50 1 5658.54} 30 2 1 6301.52} 50 50n 
1 5398.28) 70 A! 1 5658.83} 100 80 1 6302.51] 15n 15n 
1 5400.50) 125 aS 1 5662.52) 50 50 1 6318.02) 40 25n 
5403.82] 30 Lo 5686.52} 10 8 1 6335.33] 50 20n 
1 5404.15) 300 35 15701.56) 50 25 1 6336.84} 60 35n 
1 5405.78} 400 70 15705.98) 15 10 16855.04) 15n 8n 
15409.18} 10n “he 1 5709.38) 100n i 6380.75} 25n 8n 
15410.91| 200 10 15717.84| 10 2 1 6393.60) 100 80n 
1 5415.21) 500 20 15731.77| 10 3 1 6400.02} 200 150 n 
5424.08) 400 20 15753.14| 40 20 1 6408.03] 50 30n 
1 5429.70) 500 40 1 5763.01} 80 35 1 6411.66) 100 80n 
1 5434.53] 300 35 15775.09) 12 2 1 6419.98) 18n 15n 
1 5445.04) 150 an 1 5806.73) 10 5n 1 6421.35) 60 40n 
1 5446.92) 300 35 5816.38} 15d 10n 1 6340.85) 100 80 
5449.78] 10 | Se 5833.64] 2 PX) TI 6446.43)... 20 
1 5455.43] 50 emer 15859.61] 15 liek: | 16462.73| 20 7n 
15455.61) 300 | 80 1 5862.36) 35 35 1 6481.87; 12n 80 wn 
5457.65} 18 2 5869.76] 10 ce 1 6494.98) 400 150 
15462.97| 50 ee 5875.37| 15n a 6496.46] 10 62 
1 5463.28] 100 a 1 5883.85) 15 10 11 6516.05} .. 20 
15466.41| 25 s 5905.68} 12 8n 16518.37| 10n Won. 
1 5473.92) 100 oe 5912.83] 10 a 1 6546.24] 150 50 
5474.92} 100 6) 15914.16} 50 25 n 1 6569.22) 50 25n 
5476.29} 12 ie 15916.26) 25 4 1 6575.02} 12n 15n 
1 5476.58) 80 BH 5927.81} 10 “i 1 6592.92) 150 80 
1 5480.87} 10 a 1 5930.19) 30 10n 1 6593.88) 30 18 
154838.12) 15 He 1 5934.68] 15 12n 16597.61| 10 _ 
1 5487.14} 50 5 15956.71) 12 be 1 6609.12) 25 12n 
15487.77| 10n oe 5975.36] 10 10 16633.77| 60n 25 Wn 
1 5497.52) 150 5 15983.70| 35 12n 1 6663.45) 70 25 n 
15501.47| 150 = 15984.80) 50 20n 1 6677.99} 250 150 
1 5506.78] 150 10 1 5987.05) 25n 12n 16705.12) 12n 12 wn 
5514.63] 50 10 5999.95} 10n Oe | 6726.78] 15 A 
oneness ewes ee ee ee ee 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Tron (Continued) 









































Wave Wave Wave 
lengths Are Spark length Are Spark leneths Are Spark 
1 6750.16) 50 18n 1 7306.61) 25 12n 1 8365.64) 15 a 
I 6752.73 9 12 w 7307.96) 30 Fr, 1 8387.78] 35 1 
1 6810.25) 15 18n II 7307.97| .. 25 n 1 8468.41) 20 nA 
6820.38} 10 7n 1 7311.10) 60 25n 1 8514.07) 10 
1 6828.61) 18 25n II 7320.70} 25 18n 1 8611.81) 10 
1 6841.35) 50 50 n 1 7851.56) 18 Tn 1 8661.91) 100 
1 6843.67| 30 35 n 7376.46) .. 10 wn 1 8674.75) 50 
T 6855.18} 60 80n 7386.40) 40 25n T 8688.63) 150 
1 6858.16) 15 15n 1 7389.42) 100 80n 1 8710.29) 20n 
J 6885.77} 10n 8n 7401.69} 10 ed 1 8713.19) 10 
16916.70| 35 5 wn 1 7411.18) 100 1 8757.19) 50 
16945.21} 60 20n 7418.67| 10 1 8764.00) 100 
16951.26} 10n ee 1 7440.98] 18n 1 8790.62} 10n 
1 6978.85} 60 12n 1 7445.78} 150 os 1 8793.38] 125 
1 6999.90} 25 Se II 7462.38 3 20 1 8804.62} 10 
1 7016.44} 100 25n 1 7476.30} 12n i I 8824.23] 200 
1 7023.00} 40 30n 1 7491.68) 20 ft 1 8838.43] 30 
1 7024.65) 15 8 wn 1 7495.09} 200 oh T 8866.96) 150 
1 7038.25 if 20n 1 7507.28} 40 oe 1 8919.95) 10 
7067.44) .. 10n 17511.04) 20 1 1 8945.20) 20 
1 7068.41} 40 30 1 7531.17) 80 a3 1 8975.41) 15 
17090.40} 50 25 n 1 7586.04) 10 1 8999.56) 100 
1 7130.94) 100 80n 1 7653.76} 80 19012.10) 30 
7132.99} 15 10n 1 7661.22) 10 1 9024.47) 15 
17142.52) 12n 8n 1 7664.30} 15 1 9088.33] 40 
17145.32| 15n 10n 17710.39} 10 ae 19089.41) 30 
17155.64| 10n an IE7711.73] 25 15 19118.89} 20 
1 7164.47} 200 100 n 1 7748.28) 25 a 1 9258.31) 20 
17176.89} 10n aa 17780.59| 25 Ba 1 9259.06] 15 
1 7187.34] 500 300 I 7832.22) 30 1 1 9350.44) 10 
1 7207.41) 300 300 17937.17| 40 1 1 9401.14] 10n 
7219.69) 12 18n 1 7945.88) 30 2 19414.14| 20n 
1 7221.23) 10 8n 1 7998.97) 35 1 1 9443.98) 10n 
JI 7222.39) .. 15n 1 8028.34] 100 Bs 1 9513.24) 10n 
1 7223.67) 20 mh 1 8046.07) 25 1 1 9569.96} 40n 
ID 7224.51) « 3: 12 1 8085.20) 20 In 1 9626.56} 30n 
1 7239.88) 25 20n 1 8198.95) 20 ne 1 9653.14) 20 
1 7244.86} 18 ne 1 8207.77) 100 a 1 9738.62) 200 
\7254.65| 10n 8 wn 1 8232.35] 1 as 1 9753.13} 10 
17261.54| 18n 10n 1 8248.15) 10 a 1 9763.45} 15 
7264.99} .. 10 8264.27) 20 ye 19763.91| 15 
7284.85} 15 15n 1 8327.06) 40 2 1 9800.33} 20 
17288.76|} 30 20n 1 8331.94) 20 te 1 9861.79} 30 
1 7298.07} 100 50 n 1 8839.43) 18 1 9889.08} 40 
Krypton 
Wave _ |Discharge] Wave Discharge] Wave Discharge 
length Are tube length Are tube length Are tube 
2353.68 50 II 3200.40 50 n 1 3665.33 80 
II 2464.77 100 n II 3405.16 80 wnl 3669.01 150 nl 
II 2592.48 60 II 3446.51 50 wn 1 3679.56 50 
II 2712.40 80 n 11 3460.09 50 1 3679.61 50 
2733.26 50 II 3503.25 50 wnl | II 3680.37 100 wnl 
2795.81 80 n II 3535.35 50 nl II 3686.15 80 wnl 
TI 2816.46 60 II 3589.65 70 wnl || II 3718.02 360 nl 
II 2833.00 100 II 3607.88 100 wnl |} 11 3718.63 200 nl 
TI 2967.25 80 wn II 3631.87 200 nl 11 3721.35 150 nl 
II 3150.93 80n 11 3653.97 250 nl 11 3741.69 200 nl 





























2170 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Krypron (Continued) 



































Wave Discharge] Wave Dischargel| Wave Discharge 
length Are tube length Are tube length Are tube 
II 3744.80 150 ns II 4481.85 50 wnl 1 5580.39 80 
II 3754.24 80 II 4489.88 400 nl II 5633.02 100 n 
1 3773.42 50 1 4502.36 600 1 5649.56 100 
II 3778.09 500 nl 11 4523.14 400 nl 1 5672.45 50 
TI 3783.13 500 nl 11.4556.61 200 nl II 5681.89 400 
II 3844.45 50 wnl} II 4577.20 800 IL 5690.35 200 wns 
II 3875.44 150 wnl |} IT 4582.85 300 nl II 5752.98 60 
TE 3894.71 60 wnl | IT 4592.80 150 wnl | 11 5771.41 100 
II 3906.25 150 nl II 4598.49 50 nl 1 5832.86 100 
II 3912.59 70 II 4604.02 60 nl 1 5866.75 50 
II 3917.64 50 wnl| II 4610.65 60 nl 1 5870.92 3000 | 
11 3920.14 200 nl II 4615.28 500 1 5879.90 50 
II 3954.78 90 wnl}) I1 4619.15 1000 TI 5992.22 200 
II 3994.83 100 II 4633.88 800 1 5993.85 60 
JI 3997.95 100 wnl || II 4658.87 2000 1 6012.16 50 
II 4044.67 80 TI 4680.41 500 1 6056.13 60 
II 4050.42 50 wnl|| II 4691.28 100 II 6168.80 50 
TI 4057.01 300 ns TI 4694.44 200 nl II 6303.66 100 
II 4065.11 300 II 4695.66 50 nl II 6416.61 60 ns 
II 4088.33 500 II 4739.00 3000 II 6420.18 300 
TI 4098.72 250 II 4752.02 100 nl 1 6421.03 100 
II 4109.23 100 ns II 4762.43 300 1 6456.29 200 
4137.96 50 wn JI 4765.74 1000 II 6470.89 50 
4139.11 100 wnl || II 4796.33 60 nl II 6510.95 100 
TI 4145.12 250 II 4811.76 300 II 6570.07 150 
. 114185.12 50 II 4825.18 300 1 6699.23 60 
II 4236.64 100 nl II 4832.07 800 II 6763.61 100 
II 4250.58 150 II 4846.60 700 II 6764.43 80 
II 4252.67 50 ns TI 4857.20 150 II 6771.22 50 
TI 4254.85 100 nl 11 4915.94 100 nl 1 6813.10 50 
4259.44 80 ns TI 4945.59 300 1 6904.68 100 
TI 4268.57 60 wnl || II 4948.50 50 nl II 7073.97 60 
TI 4268.81 100 wnl |} II 4960.25 100 nl TI 7139.99 60 
I 4273.97 1000 II 4978.89 100 nl II 7213.13 250 
I 4282.97 100 II 4982.83 50 nl 1 7224.10) 100 
II 4292.92 600 TI 5013.29 100 1 7287.26 80 
I, II 4800.49 200 II 5021.88 100 II 7289.78 400 n 
II 4317.81 500 wnl || II 5022.40 200 II 7407.02 400 n 
J 4318.55 400 II 5033.85 100 wnl 1 7425.54 60 
I 4319.58 1000 Tl 5046.31 80 wnl | IL 7485.78 200 n 
II 4322.98) 150 wnl |} II 5086.52 250 nl 1 7486.86 100 
TI 4831.24 80. wn |} 11 5125.73 400 wnl | 11 7524.46 300 n 
II 4333.34 50 wn || 11 5143.05 600 nl 1 7587.41 1000 
1 4351.36 100 II 5166.80 80 1 7601.54 5000 
II 4355.48 3000 II 5186.99 60 wns || II 7641.16 150 
1 4362.64 500 1) 5200.22 60 wns 1 7685.25 1000 
II 4369.69 200 IT 5208.32 500 1 7694.54 1000 
I 4376.12 800 II 5229.52 60 II 7735.69 200 n 
II 4381.52 100 n II 5276.50 100n 1 7746.83 150 
II 4885.27 50 wnl |) II 5308.66 200 7781.97 100 n 
IT 4386.54 300 nl 11 5322.77. 60 nl 1 7806.52 50 
1 4399.97 200 II 5333.41 500 n 1 7854.82 800 
II 4400.87 100 nl II 5346.76 60 nl 1 7913.42 200 
1 4410.37 50 TI 5446.34 80 1 7928.60 150 
1 4418.76 50. II 5468.17 200 ns 1 7982.41 100 
II 4422.70 100 ns 1 5490.94 50 II 7993.22 50n 
1 4425.19 100 11 5499.54 50 1 8059.50 1000 
TI 4431.67 500 1 5500.71 50 1 8104.02 500 
II 4436.81 600 II 5522.94 60 1 8104.36 5000 
II 4453.21 50 wns} II 5552.99 100 wns 1 8112.90 5000 
1 4453.92 600 1 5562.23 500 1 8132.98 60 
1 4463.69 800 II 5568.65 100 1 8190.05 8000 
II 4475.00 800 ns 1 5570.29 2000 1 8195.07 50 
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Ii. EMISSION SPECTRA 2000-10,000 A (Continued) 
Krypron (Continued) 


















































Wave Discharge] Wave _ | Discharge Wave Discharge 
length Are tube length Are tube | length Are tube 
1 8218.40 80 1 8928.69 2000 | 119577.52 125 
1 8263.24 2000 1 8977.99 50 9605.80 125 Wn 
I 8272.35 100 TI 9238.48 125 9619.61 100 Wn 
8281.05 1000 II 9293.82 100 W1 TI 9663.34 50 
1 8298.11 5000 TI 9320.99 70n 1 9704.22 50 
1 8412.43 100 19352.23 100 9711.60 50 Wn 
T 8508.87 3000 II 9361.95 80 1 9743.11 50 
I 8560.89 50 1 9362.03 100 1 9751.76 2000 
1 8764.11 150 II 9402.82 50 Ws 9803.14 125 
1 8774.05 50 TI 9470.93 50 Wn 1 9856.24 500 
1 8776.75 5000 
LANTHANUM 
Wave Wave hens eer Wave | t 
length Are Spark length Are Spark length Are Spark 
\ 
II 2187.87 3 40 13641.52} 25 4 | 11 4067.39] 150 80 
2216.11 2 25 11 3645.41} 100 60 II 4077.34} 600 400 
II 2256.76 2n 30 13649.51} 40 8 1 4079.18] 25 3 
2297.78 2n 150 II 3650.17) 100 60 II 4086.71) 500 500 
2379.42) .. 60 11 3662.07) 60 40 1 4089.61) 4¢ 5 
2476.75) .. 30n 13672.02| 25 3 II 4099.54} 100 100 
II 2487.59} .. 40 13704.53) 25 4 1 4104.88} 40 2 
J1 2519.21) .. 50 11 3705.82} 50 80n II 4123.23} 500 500 
11.2560.37) .. 50 11 3713.54} 200 60 4133.33) 15 25 
II 2610.33] 10 150 11 3714.86] 60 40 II 4141.74} 200 200 
TI 2672.91 3 30 TI 3715.52) 100 50 14148.94) 25 15 n 
II 2695.46 3 35 11. 3725.05} 25 15 11 4151.95} 200 300 
II 2791.51 2 25 11 3759.08} 400 150 J1 4152.77; 40 50 
II 2798.55 2 40 nl 11 3780.67} 50 50 1 4160.26} 40 50 
TT 2808.39] 10d 150 II 3790.82} 400 300 1 4187.32} 50 40 
TI 2840.50 3 25 nl 11 3794.77} 400 200 II 4192.36} 50 50 
II 2855.90} 3 50 nl 11 3840.71} 50 70 II 4196.55} 200 150 
TI 2880.64 4 40 11 3845.99} 40 50 II 4204.04} 200 25 
II 2885.14 5 50 11 3849.01} 200 150 II 4217.55} 200 100 
TI 2893.07 6 60 11 3854.91) .. 40 II 4230.95] 150 50 
TI 2950.49 3 50 11 3864.49} 100 150 II 4238.38} 500 300 
11 3104.59} 200 50 II 3871.63} 200 15 II 4249.99} 100 50 
13109.44| 25 2 11 3886.37} 400 200 1 4256.91; 50 As 
11 3142.76) 150 50 13898.60] 30 5 TI 4263.58) 150 150 
3171.69 2n 1000 wn 11 3916.04} 400 400 II 4269.49} 150 150 
11 3193.02) 15 60 11 3921.53) 400 200 1 4271.16] 30 ~~ 
11 3245.12) 400 300 13927.56} 40 a 1] 4275.64) 40 500. 
11 3249.35} 300 80 TI 3929.22} 400 300 1 4280.26} 50 30 
11 3265.67) 300 200 11 3936.22} 100 50 II 4286.97} 400 300 
11 3303.11) 400 150 11 3949.11] 1000 800 TI 4296.05} 200 200 
II 3387.49} 800 360 wn 13953.68} 30 mm 11 4300.43} 25 20 
13342.22} 80 5 II 3988.52|1000 800 1 4306.00} 30 7 
TI 3344.56} 300 200 wn 11 3995.75} 600 300 11 4815.90} 50 3n 
11 3376.33} 100 50 1 4015.39} 100 2n II 4322.50} 150 150 
11 3380.91) 200 100 n TI 4023.59} 50 15 TI 4833.73} 800 500 
11 3411.76 5 25 nl TI 4025.88} 50 50 TI 4334.96} 40 50 
11 3452.18} 50 40 TI 4031.69} 400 300 1 4340.73] 50 3 
11 3453.17} 50 40 1 4037.21} 50 3n 11 4354.40} 80 100 
11 3512.92) 50 15 II 4042.91) 400 300 1 4354.80} 40 3 
BH1741) .. 25 n II 4050.08) 60 60 II 4864.67} 50 50 
13574.43] 30 8 1 4060.32) 80 5 bh 4372.0 40 K 
11 3628.82} 80 40 n 1 4064.78} 40 3 bh 4375.8 30 = 
11 3637.15} 50 40 14065.58} 30 2 II 4878.10} 40 30 
































II. EMISSION SPECTRA 2000-10,000 A (Continued) 
LANTHANUM (Continued) 












































Wave 4 Wave . Wave : f 
length Arc Spark itsaraa Are Spark length Are Spark 
11 4883.45) 10 50 II 4946.47} 100 50 TI 5610.53 2 40 
bh 4418.1 25 oe 14949.77| 200 * bh 5626.0 | 100 Ste 
bh 4418.2 50 7 11 4952.07} 50 40 bh 5628.6 | 100 
1 4427.57} 30 50 II 4970.39} 125 100 15631.21) 50 
bh 4428.1 30 AA II 4986.83} 150 100 1 5648.25) 150 
bh 4428.2 40 ee 11 4991.28) 100 80 | bh 5652.3 50 
II 4429.90} 200 300 1 4993.88) 80 oy bh 5654.8 | 50 
II 4432.95) 25 5 11 4996.82} 25 30 15657.73) 50 * 
bh 4438.0 30 be 11 4999.47} 400 300 II 5671.55} 10 100 
bh 4443.0 25 a II 5014.45 2 30 nl 15696.19} 50 he 
II 4455.79) 40 25 1 5046.88) 80 WA 11 5712.40} 20 40 
II 4522.37) 200 400 15050.57| 80 4 15720.02| 25 fe 
II 4525.30} 100 100 1 5056.46; 80 ah 1 5740.66} 100 1 
II 4526.11} 100 150 15067.90} 30 He 1 5744.41} 80 ty 
TI 4530.56) . 15 25 1 5106.23} 100 10 1 5761.84} 60 so 
II 4540.71 4 25 II 5114.57} 150 200 11 5769.07} 30 60 
1 4541.79) 30 5 II 5122.99} 150 200 | 15769.35| 70 an 
II 4558.46} 100 200 1 5145.42) 100 10 15770.01) 25 
II 4559.29} 100 150 11 5156.74] 40 40 1 5789.25} 125 
1 4567.91} 100 25 11. 5157.43] 40 100 15791.34| 200 am 
1 4570.03} 80 25 15158.69| 50 MY 11 5797.59} 80 150 
II 4574.87| 300 300 11 5163.61] 25 40 II 5805.78} 60 120 
11 4580.06} 80 100 11 5173.85} 20 25 n II 5808.33} 25 60 
II 4605.78} 100 100 1 5177.31) 150 30 15821.99| 40 ee 
11 4613.39} 100 100 II 5183.42} 300 400 1 5829.73] 25 
11 4619.88} 150 200 15183.92) 25 BS 15855.59| 30 ag 
11 4645.28] 25 40 II 5188.23} 50 500 11 5863.71) 40 80 
11 4647.51} 10 50 JI 5204.15) 50 300 bh 5866.4 40 ae 
11 4655.50) 150 300 15211.87| 300r 5 bh 5869.5 50 ef 
11 4662.51] 150 200 1 5234.27) 200r 8W 11 5880.65) 30 50 
II 4663.76} 100 200 1 5253.46) 100 5 bh 5893.6 | 60 aif 
11 4668.91} 200r 300r II 5259.39] 40 50 1 5894.85) 25 
II 4671.83] 100 150 1 5271.20} 100 20 bh 5896.7 80 Ag 
11 4691.18} 10 25 II 5290.84] 60 100 11 5901.95) 2 40 
II 4692.50} 200 300 11 5301.98] 300r 200 15917.63) 25 ee 
II 4699.63} 200r 200 r II 5302.62} 50 150 bh 5920.8 50 MW 
11 4703.28} 200.r 300 r II 5303.56} 100 125 WW 5027.71) a2. 30 
1 4708.19] 25 2 1 5804.03) 25 ai 1 5930.63) 150 he 
11 4712.93} 100r 150 II 5340.67} 80 100 1 5930.67| 100 ot 
II 4716.44] 100 200 15357.87| 40 = 11. 5973.53} 15 120 
11 4717.59) 15 25 II 5377.09} 30 200 1 6007.38) 70 ae 
11 4719.95) 200 r 300 TI 5380.99} 50 100 16038.61| 50 i 
I] 4728.42) 400 r 300 11 5381.92} 15 100 11 6100.38) 30 15 
11 4740.28} 150 300 bh 5407.7 | 30 i 1 6107.28) 25 a 
11 4743.08} 300r 300 bh 5433.0 | 30 $) 16108.49| 70 
II 4748.73} 100 200 1 5455.15} 200 1 16111.72} 50 i 
14750.41| 40 40 TI 5458.69} 5 50 II 6126.09} 20 25 
1 4766.89] 100 10 II 5464.38] 25 30 16127.06) 25 Pr 
14770.43| 25 5 TI 5480.74] 5 40 TI 6129.55) 40 25 
11 4804.04] 150 150 TI 5482.27] 25 50 16134.39] 70r ae 
11 4809.01} 150 150 5501.34] 200 50 1 6142.98} 50 
11 4824.07) 150 150 1 5503.81} 100 ae 1 6165.70} 100 as 
II 4826.89) 15 30 15506.00) 50 a II 6188.09} 8 50 
1 4839.52) 40 10 1 5510.34] 200 ies II 6203.51) 8 25 
11 4840.00) 35 10 15517.34) 30 a 1 6234.85) 25 ie 
11 4850.58] 25 20 TI 5535.67] 50 100 1 6238.59) 25 
11 4860.91) 100 100 | 5541.26} 50 W ec | _16249.93) 300 Be 
14878.85} 20 30 15568.47| 40 | II 6262.80) 125 150 
II 4899.92) 400 200 | 15588.34) 40 xe | _16266.03) 80 Ae 
1 4901.86) 50 re bh 5599.9 | 50 ms II 6273.76) 5 50 
11 4920.97) 500 400 bh 5600.0 | 100 = 1 6293.56} 30 es 
11 4921.78} 500 400 bh 5602.4 | 100 Ay II 6296.10} 50 150 
11 4934.82) 150 100 bh 5602.5 | 200 3% II 6310.93} 10 100 




















II. EMISSION SPECTRA 2000-10,000 A (Continued) 


LANTHANUM (Continued) 





Wave 


Wave 


Wave 














length Are Spark length Are Spark length Are Spark 
II 6315.82 4 25 1 6661.40) 70 4 II 7282.34] 70 125 
II 6320.39} 70 100 II 6671.38} 10 25 1 7334.17) 100 b 
1 6325.92} 30 aye 1 6692.87) 50 ty J 7345.31] 125 
II 6390.48} 70 100 1 6709.50) 150 ve 1 8247.44} 40 
1 6394.23} 150 2 II 6714.09 4 40 1 8324.69} 80 
TI 6399.05} 15 200 II 6718.67 3 30 1 8346.53] 70 
1 6410.99} 100 4 1 6748.12) 25 ee 1 8476.48] 25 
TI 6443.05 8 25 n 1 6753.02} 100 oe 18545.44| 35 
II 6446.60) 15 100 II 6774.23} 100 120 1 8672.11] 25w 
I 6454.53} 125 Ae II 6813.64 5 25 1 8674.43} 50 W 
1 6455.99} 100 1 6823.75) 50 cet 1 8748.38} 25 
1 6468.43) 25 TI 6834.02} 25 10 1 8825.82] 25w 
1 6485.55} 50 : 16917.22) 25 ay, 1 8957.73] 25 
TI 6498.19} 25 125 1 6925.21} 100 1 9079.08} 50 
II 6526.99] 125 100 1 6934.99} 50 4 1 9412.64} 80 
1 6543.15} 125 ie II 6958.08} 25 50 1 9438.29] 100 
1 6578.51} 100 1 7028.67) 100 n i 19461.79| 50 
16593.47| 25 1 7032.03} 40 1 9542.09) 40 
16600.17} 40 1 7045.96) 125 $2 1 9633.72) 40 
1 6608.26] 50 II 7066.21) 400 150 9640.81) 30 
1 6616.58} 125 = 1 7068.36) 100 es 1 9737.09} 100 
II 6642.79] 10 25 II 7104.7 50 2 1 9881.24} 100 
16644.41] 40 ae 1 7158.05} 125 oe 1 9920.82} 150 
17161.25} 100 


1 6650.80) 100 























2059.63 
2061.74) 8r 
2088.43 
2115.02 
T 2169.99] 1000 r 
2175.58 
2187.85) 50 
TI 2203.50 
2218.08) 50 
2237.43 
2246.89 
2253.95) 40 
2332.43) 60 
~ 2388.77) 40 
2393.79) 2500 
2399.58} 35 
2401.95) 50 
2411.73) 75 
2443.84 





2562.28 
TI 2576.55 
2577.26 
2613.65 
2614.18 
TI 2628.26) 50 
2650.4 
2663.17 
2802.00) 
2823.19 
1 2833.07 
2864.26, 


bo 
or 
o 
4 
5 


= 
uo 
i=} 
4 




















2864.51 
2873.32 
11 2948.72 
11 3016.4 
1 3043.90 
1 3089.09 
113117.7 
11 3125.6 
13137.83 
13176.54 
3220.54 
3232.35 
_ 3240.19 
13242.86 
11 3261.0 
3262.35 
3276.19 
3297.64 
113451.7 
13455.49 


1 3683.47 
I, 11 3689.31 
3739.95 





11 3746.9 
11 3786.00 


100r 


30 
200 
300 

50 
300 
150 


2174 











3832.83 
3841.62 
1 3854.05 
11 3909.17 
13951.94 
11 3971.3 
1 4057.82 
1 4272.63 
4571.35 
II 5042.5 
IT 5049.3 
IL 5070.7 
Il 5074.6 
11 5111.9 
11 5155.8 
11 5163.8 
11 5367.3 
11 5372.1 
I 5472.4 
1 5523.5 
11 5544.6 
II 5608.8 
II 5767.9 
11 5876.7 
6001.88 
II 6009.7 
6011.98 
II 6041.4 
II 6075.8 
TI 6081.5 
II 6160.0 
11 6181.9 
II 6229.7 
11 6311.5 





2000r 


40 nl 
95 nl 





II. EMISSION SPECTRA 2000-10,000 A (Continued) 

































































Leap (Continued) ® 
Wave Wave Wave 
length Are Spark feicth Are Spark length Arc Spark 
II 6345.0 (25) 11 7050.7 | .: (40) 11 8395.6 ‘ (100) 
II 6518.2 (35) 11 7193.6 | .. (100) 11 8545.0 ; (30) 
Il 6527.8 (25) 7229.11| 50 hy 11 8710.1 (30) 
II 6569.4 (25) 11 7558.7 | .. (100) II 9050.7 (100) 
II 6660.0 (500) 11 7632.2 | .. (100) 11 9063.7 ; (100) 
II 6790.8 (50) 8272.84| 200 wl om 9604.06] 50W1| .. 
I 7013.2 (50) 11 8335.0 | .. (25) 9674.56} 100 Wl 
LirHiuM 
1 2425.68] 30w he 1 3232.61|1000 r 500 1 4602.86] 800 
1 2475.29] 100 w 5 13718.7 | 30 Pe 14971.99| 500 ia 
1 2562.54] 150 15 13794.72| 60 1 6103.64) 2000 r 300 
11 2741.19] .. 30 13915.0 | 200 wn 1 6240.1 | 300 = 
1 2741.31] 200 ne 1 3985.79] 100 1 6707.84|3000 r 200 
2899.66) .. 60 14132.29| 400 wn |... 1 8126.52| 1000 - 
2988.5 15 1 4273.28] 200r 100 n 
Lurrecium 
2065.42) .. 30n 2989.27| 50 4 | — 4205.95| 30 3 
2104.40] .. 40 3020.54]... 100 | 4309.57] 25 2 
2191.37] 6 60 3056.72} 50 | 100 | 4341.98) 3 30 nl 
2195.54] 30 100 3057.90] 3 | 150n | 4430.48] 30 2 
2236.17) =, 150 n 3077.60} 100 200 4450.81) 40 2 
2297.41) 15 100 3081.47| 80 8 4518.57| 300 40 
2381.69}... 30 n 3104.98] .. 25 nl 4645.47] 25n 2 
2392.19] 30 100 3118.43] 40 5 4648.21] 25n 2 
2399.14] 10 50 3171.36] 40 5 4648.85) 25n ‘% 
2419.21] 8 40 3191.80] 3 60 nl 4658.02] 100 15 
2469.27} 10 40 3198.12] 40 80 4785.42| 100 200° 
2481.72] 20 100 3254.31] 50 150 4839.62) 50 109 
2563.52 1 80n 3278.97| 50 5 4904.88) 60 5 
2571.23) 30 100 3281.74| 60 5 4942.34| 40 3 
2578.79| 40 125 3312.11] 100 10 4994.13] 250 400 
2613.40) 30 100 3359.56] 150 15 5001.14] 100 * 
2615.42) 100 250 3376.50) 100 10 5135.09) 200 20 
2619.26} 30 100 3385.50} 30 4 5349.12) 25 2 
2657.80) 50 150 3396.82) 30 1 5402.57| 150 16 
2685.08] 50n 3 3397.07| 50 20r 5421.90] 50 5 
2701.71| 40 150 3472.48] 50 150 5437.88] 30 3 
2728.95) 40 2 3597.39] 100 150 5476.69] 500 1000 
2738.17 2 25 nl 3507.47| 30 ree 5736.55] 150 15 
2754.17| 40 125 3508.42] 30 3 5775.40} 50 5 
2772.58) 5 150 n 3554.43] 50 150 5800.59] 30 2 
2796.63] 25 100 3567.84] 100 i 5983.59] 30 60 
2821.23) 2 50 nl 3623.99] 20 40 5983.80) 20 40 
2834.35] 5 40n 3636.25] 25 3 5984.15] 20 40 
2845.13) 30n 2 3647.77| 100 5 5997.13] 50 5 
2847.51] 40 125 3841.18] 100 8 6004.52} 400. 40 
2885.14] 40n 3 3876.63) 50 100 6055.03) 150d 10 
2894.84] 60 200 3968.46] 50 ‘b4 6159.94] 50. 200 
2900.30] 50 150 4054.45] 25 3 6199.66] 40 125 
2911.39] 100 300 4124.73] 200 10 6221.87] 500 1000 
2951.69} 20 80 4154.08] 40 3 6228.14] 10 40 
2955.78] 2 60 nl 4184.25] 100 200 6235.36) 25 100 
2963.32} 50 150 4277.50] 30 3 6242.34] 40 200 
2969.82} 30 100 4281.03] 40 4 6345.35} 60 4 





























Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Lutrecium (Continued) 






























































Wave Tee, Wave Wave 
length Arc Spark length Are Spark length Are Spark 
6441.14} 40 : 6793.77| 40 2 8178.16} 40 
6463.12} 400 800 6917.31] 50 ae 8382.08} 30 
6477.67] 30 2 7031.24| 50 as 8459.19} 150 
6523.18} 80 5 7096.34} 30 ae 8478.50} 50 
6611.28} 30 F 7125.84] 125 Be 8508.08} 100 
6611.58} 25 me 7237.98} 40 red 8610.98) 125 
6611.71} 100 150 7815.91) 25 a 9696.03) 30 
6677.14) 40 i 7911.62} 30 a2 9914.92) 100 
19: 
_ MaAgnestum ~ 
II 2829.58) 12 ut 1 2846.75} 18 4 13838.26] 300 200 
II 2449.57} 20 Ee 1 2848.42} 20 i 13844.97 2 10 
T 2632.88} 10 4 1 2851.65} 25 Be II 3848.24) 10 10 
J 2649.02} 12 A 1 2852.13] 300r 100r 1 3848.77 2 12 
II 2660.75} 40 6 2915.52} 20 12 1 3878.57) 10 ie 
II 2660.82) 40 6 II 2928.75) 25 100 3892.12 3 12 
J 2668.11) 10n ae II 2936.54) 20 Be 13895.66] .. 15 
J 2669.54) 12 ae J 2936.89} 12 ae 1 3904.03 2 12 
1 2672.45} 20 Ae 1 2938.54} 25 me 1 3938.42} 10w 3 
1 2693.71) 10 ae 1 2942.11] 20 2n 1 3986.73) 15w 3 
J 2695.21) 10 ae II 2967.87} 10 ae 1 4057.63) 10w ; 
1 2698.14) 12 Be II 2971.70) 10 a 1 4351.91) 15 2 
1 2732.08) 12 3 3073.99 8 10 II 4390.58} 10 ‘ 
1 2783.57| 25 $5 13091.08} 80 10 4481.16] .. 50 
1 2786.53} 30 3 1 3092.99} 125 20 II 4481.33} 100 ix 
2776.69} 30 20 1 3096.90} 150 25 1 4571.15} 20 2 
2778.29] 25 20 11 3104.71] 15 3 bh 5007.3 | 12 me 
2779.83} 40 50 11 3104.80] 15 ae 15167.34| 100 wn 50 
2781.42] 20 8 13229.37| 25 if 1 5172.70) 200 wn 100 wn 
2782.97| 15 15 1 3329.93} 80 8 1 5183.62) 500 wn | 300 
II 2790.79) 40 80 1 3332.15] 100 25 1 5528.46] 60 30 
II 2795.53} 150 300 1 3336.68) 125 60 II 6347.06} 10 2 
II 2798.06} 30 80 13829.35! 100 w 150 II 6545.44) 10 2 
II 2802.69} 150 300 1 3832.31} 250 200 1 8806.79} 100 "3 
MANGANESE 
2003.82} 50r 25 2315.68) <2 25 2437.91) .. 25 wn 
201252 ae 30 2318.92) .. 30 2452.53} 3n 100 wn 
2092.13} 30r 20 2320.45] .. 60 2453.17)... 40 wn 
2093.39} 30r 18 2828.67) +. 25 2458.69) .. 80 wn 
2097.54] 18 30 2328.85] .. 30 2460.88] 25 3 
2106.04] 40r ff, 2332.14) .. 25 2461.01} 25 5 
2109.58] 40r 12 2333.26 2 25 2466.21) .. 50 
21:75:56) 24 40 2334.94) .. 25 2466.42) .. 40 
2184.88 8 30 2340.59}... 30 2472.89) 125 100 
2191.39) 25 10 2358.45 8 25 2488.14) 150 12 
2213.82} 60r 10 2361.76 2n 30 2490.64| 125 3 
2220.54) .. 40 w 2366.91) .. 40 2491.16) 100 2 
2229.97)  <. 60 II 2373.37 4 50 2518.15) 03% 40 
2231.66] .. 70 2374.30) .. 30 2520.58)  .. 25d 
2269.87 2n 70 2384.05] 40 3 2527.44) 150 12 
2298.95} 20s 40 2387.02} 2n 35 2529.13] 80 5d 
2304.99] 40 60 2427.41] .. 50 wn 2534.15) .. 25d 
2308.18] .. 25 2427.75) .. 50 wn If 2584.21) -. 25 
2310.96) 25 & 2427.98] .. 50 wn 2535.64) 2. 80 
2312.69) .. 40 2437.42) .. 40 wn 2538.05) .. 25 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
MANGANESE (Continued) 
































\ 
Ww lave ‘ i 
ere Are Spark ee Are Spark i feth Are Spark 

2541.11) .. 80 2674.43 2 25 2937.92} 25 Wn 
2542.92 1 100 2675.51) 2: 25 2939.30} 50 
2543.45 4 100 2677.85)... 40 2940.39} 40 Wn 
2545.16). 25 2679.16) .. 40 2940.48} 40 Wn ed 
2548.74 8 150 2681.23). 50 2941.04) 25 1 
2551.88 1 100d 2683.82). 25 2949.20} 100 30 
2553.26) 22 50 2684.55 2 80 3007.65} 40 40 
2556.57| 10 80n 2685.94) 12n 100 w 3011.16} 25 25 
2556.89 3 40 2687.41) 25 | 80r 3011.87) 25 25. 
2557.54 1 50 2688.25 3 100 n 3016.45} 25 25 
2558.59) .. 80 . 2689.80) .. 40 3022.75} 50 25 
2559.41 2 50 2690.98) .. 25.w 3031.06 8 25 
2559.66) .. 40d 2692.66} 150 wi 3040.60} 50 25 
2563.65) 25 50 wn 2694.09 8 50 3041.22) 25 25 
2565.22 2 80 2695.36) 100r 50 3042.73) 25r 25 
2570.94] .. 80 2698.97) .. 40 3043.36) 40 40 
2572.76} 200 50 2701.70} 150 40n 3044.57) 100 wn 40 
2575.51} 150 1 2703.99) 100 wn 25 3045.59} 40 20 

II 2576.10) 300r 2000 r 2705.73) 25 25n | 3045.81] 25 12 
2578.91} 2: 25 wn 2707.53) 10 50n | 3047.03} 60 60 
2579.67) 125 1 2708.45) 15 50 n 3048.86} 25 i 
2582.96) .. 50 2709.96) .. 25 3054.36] 75 40 
2584.31) 150 w 15 2710.33] 12 40 n 3062.12) 75 20 
2588.96) .. 80 2710.62) .. 25n 3066.02} 75 : 
2589.71) 10 50 n 2711.58 2 125n 3070.27} 100 25 
2592.94) 150 3 | 2713.33] 300 Wn a 3073.13] 75 20 

II 2593.73} 200r 1000 r | 2716.79 1 40 3079.63) 125 40 
2595.65] .. 25 \ 2722.08 1 | 50n 3081.33) 75 25 
2595.76) 200 25 2724.45 2 80 3082.05) 50 ee 
2596.83] .. 50r By25:92) 8 50 3097.06] 75w 40 
2598.90 5: 100 wd 2726.14) 300 Wn 4 3100.30) 60 60 
2602.72) .. 80 2728.61) _. 50 3101.56) 50 50 
2603.72 5 50 2738.86) 25 ‘ 3110.68) 35 35 

II 2605.69} 100r 500r 2760.93) 80 ny i 3115.46) 50 25 
2610.20) 15 100 n 2771.43) 25 a 3120.34). 50 i 
261651) 5 60 2776.23) 80 at 3142.67] 50 a; 
2618.14) 50 100 n 2778.56) 60 A 3148.18) 150 40 
2618.91) 40 12 2779.99| 25 af 3161.04) 150 50 
2619.51) 125 10 2782.73} 50 Ad 3178.49| 150 50 
2619.98) 50 12 2794.82|1000r 5 3206.91) 60 Me 
2622.90} 200 15 2798.27| 800r 80 3212.88] 100 100 
2624.04) 251 60 2801.06] 600r 60 3216.95) 75 75 
2624.80} 25 12 2806.14] 25 Mi 3224.76) 75 40 
2625.58) .. 100n 2809.11| 25 af 3226.03} 40 20 
2626.64) 125 5 2813.47| 30 1 | 3228.09) 100 100 
2629.55)... 35 2815.02} 25 1. Ver! 3230.72| 75 75 
2630.57| 100 15 2817.97} 50 | 1 3233.97, 75 wn 
2682.35) 12 80 n 2818.77, 25 4 3235.00) 30n et 
2635.60) .. 60 2821.45] 40 af 3236.78| 75 75 
2638.17) 25 80 n 2828.76] 50 wn 20 3237.41| 30n Me 
2639.83) 12 80n 2830.79} 50 ess 3240.40) 60 30 
2648.04) .. 25 2858.66] 50 Eee 3240.62) 60 30 
2648.94 1 50 2872.58) 30 vie 3243.78) 100 75 
2650.99} .. 150 2882.90) 25 EAs 3247.54) 125 BE 
2652.48 3 100 2900.55} 50 oe 3248.52) 100 100 
2659.08) .. 25 2902.20} 50 a 3251.13) 50 25 
2662.54) .. 50 2907.22} 50 oF 3252.95) 75 50 
2664.03)... 25 2914.60) 150 Wn aH 3254.04| 50 25 
2666.77 8 50n 2925.57) 150 Wn Wn 3256.14] 75 50 
2667.00 5 50 n 2928.68} 25 Lf 3258.41] 75 40 
2671.80} .. 50 2930.25] 25 Lk | 3260.23) 75 50 
2672.59) 15 125n 2933.06) 80 15 3264.71) 75 50 
2673.37) <0) 50 2934.02} 25 =i 3267.79| 40 40 




















II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Mancanese (Continued) 




















Wave Wave Wave | 
length Are Spark Tength Are Spark length Are Spark 
3268.72} 30 30 3809.48! 150 4135.04| 50 30 
3270.35) 30 30 3809.59} 150 150 4187.26] 40 5 
3278.55) 60 30 3816.75) 60 50 4141.06} 50 30 
3280.76) 60 30 3823.51) 75n 75 4147.53] 40 20 
3296.88] 60 30 3823.89} 50n 50 4148.80] 50 30 
3298.22] 50 25 n 3829.68} 60 60 4155.52) 40 5 
3303.28] 40 ey 3833.86) 75 75 4157.02} 40 2d 
3311.90) 75 & 3834.36] 75r 75 4176.60} 100 40 
3313.22] 50 iy 3839.78] 100 125 4189.99} 80 40 
3314.42} 30n fae 3841.08) 50 50 4201.76} 40 20 
3314.90) 35 ; 3843.98) 75 100 | 4211.75) 30 20 
3317.30] 100 30n 3853.47] 25 20 4220.61) 60 20 
3320.69} 60 30n 3856.53) 15 30 4235.14) 80 he 
3330.67| 75 iy 3889.45] 25 50 4235.29] 80 100 
3343.73] 30 a 3894.71) 40 40 4239.72) 100 50 
II 3441.99} 75 76 3898.36} 30 ale 4257.66) 100 40 
II 3460.33] 60 500 3899.33) 12 25 4265.92) 100 50 
II 3474.13] 12 400 3918.31) 40 50 4281.10) 100 50 
II 3482.91) 50 250 3926.47| 40 501 4284.08} 80 20 
3488.68] 50 200 3929.24] 30 30 4300.20) 60 5 
TI 3495.84} 25 150 3929.65} 12 25 4305.66} 50 ti 
11 3496.81] 10 30 3936.76) 25 50 4312.55} 100 20 
11 3497.54] 15 150 3942.85) 75 75 4321.16] 60 § 
3531.85) 40r 30r 3951.96) 40 50 4323.40} 50 rh 
3531.99) 50n 8 3952.84| 60 75 4326.76] 80 30 
3532.12) 50n 30 3975.89] 40 50 4337.42) 80 rt 
3547.80] 40n 15 3977.08) 50 100 4343.97| 100 30 
3548.03] 40n 15 3982.17} 12 25 4359.80) 25 oh 
3548.20) 40n 40 3982.58} 20 30 4365.24) 25 5 
3569.49) 25n 8 3982.91) 20 30 4368.88] 50 bd 
3577.88) 50 25 3985.24) 75 100 4370.87| - 30 i 
3586.54] 50n 40 3986.83) 40 75 4374.95] 150 20 
3595.12) 50 25 3987.10) 30 60 4381.70] 80 20 
3607.54| 75 40 3991.60) 20 25 4382.63] 80n 
3608.49} 60 40 3992.49} 40 75 4388.08] 60 
3610.30] 60 40 3997.21) 12 25s 4389.75! 50 be 
3619.28) 75 50 4018.10} . 80 60 4408.08} 60 5 
3623.79) 75 40 4026.43} 50 40 4410.49} 50 Lé 
3629.74| 100 30 1 4030.75} 500 r 20 4411.88] 100 20 
3641.39) 50 50 n 14033.07| 400 r 20 4414.88) 150 60 
3660.40} 75 75 1 4034.49} 250 r 20 4419.78] 100 20 
3669.84) 30 30 4035.73) 50 60 4436.35} 80 50 
3670.52] 25 15, 4041.36] 100 50 4447.15} 60 ats 
3676.96) 60 100 4048.75) 60 60 4451.59} 125 100 
3682.09) 25 40 4055.54} 80 80 4453.00) 50 20 
3892.81) 50 50 4057.95) 80 20 4455.01} 25 10 
3693.67| 50 60 4058.93| 80 60 4455.32] 25 15 
3696.57| 100 50 4061.74| 80 30 4455.82) 25 15 
3701.73) 60 30 4063.53) 100 60 4458.26] 25 20 
3706.08] 75 4s 4068.00) 50 20 4461.08} 30 25 
3718.93] 75 100 4070.28} 80 30 4462.02} 40 60 
3728.89| 75 100 4075.25) 25 5 4464.68) 60 50 
3731.93| 75 100 4079.24) 50 40 4470.14] 80 40 
3736.90] 25 25 4079.42) 50 40 4472.79! 100 25 
3746.62} 25 25 4082.94) 80 60 4479.40} 60 af 
3750.76] 60 36 4083.63) 80 60 4490.08] 100. 25 
3763.38] 20s 20 4089.94) 80 20 4491.65} 50 5 
3763.80} 40 25 4092.39} 30 20 4496.63] 40 5 
3776.53| 25 25 4102.96) 100 20 4498.90} 150 40 
3790.21] 100 125 4105.36) 50 20 4502.22) 125 40 
3799.26} 50 50 4110.90} 80r 40 ! 4503.87] 60 5 
3800.55) 60 60 4113.24) 40 20 4523.39} 50 et 
3806.72} 50n 20 4131.12} 50 40 4529.79) 50 


























i. EMISSION SPECTRA 2000-10,000 A (Continued) 
Mancanese (Continued) 





















































Wave Wave Wave 
feacth Are Spark leneth Are Spark Tenth Are Spark 
4534.46] 30 3 5117.94) 30 ¥: 6887.75] 30 
4538.46} 40 ae 5150.89} 40 = 6942.52) 100n 
4542.44! 80 5 5196.59} 30 ¥ 6989.81} 80 
4544.41] 60 5 5255.32) 50 ee 7069.84} 60 
4548.58} 80 5 125295:29). .. (30) 7151.28} 30n 
4575.41) 50 H IT 5296.97) .. (40) 7184.25} 40 
4579.67| 50 ys: IT 5299.28] . (50) 7247.82) 40 
4581.83] 125 eG 11.5302.32) . (60) 7283.81) 400 n 
4586.11} 301 iC 5341.06} 200 100 7302.89} 300 n 
4605.36) 150 15 5377.63) 40 : 1 7326.51) 500 
4607.62} 50 ‘2 5394.67} 50 £3 1 7680.20} 200 
4626.54} 80 15 5399.49} 40 2a 17712.42| 100n 
4627.74) 50 &: 5467.42} 60 4 2 17733.24| 60 nl 
4642.81) 50 a 1 5413.69} 30 2 17764.72} 200 n 
4645.03) 40 fn 5420.36} 60 sits 8212.43} 50n 
4658.78) 25 a 5432.55} 40 te 8380.77} 25 
4671.69} 100 5 5457.47) 25 ste 1 8654.63) 40n 
4701.16} 100 5 5470.64) 50 Aa 1 8670.92) 60 w! 
4709.71] 150 15 5481.40) 50 ts 1 8672.06} 80w 
4727.48] 150 20 5505.87| 40 % 1 8673.97; 100 w 
4739.11) 150 15 ! 5516.77} 50 4 1 8699.13) 100 w 
4754.04} 400 60 | 5537.76) 40 be 1 8701.05] 150w | 
4761.53} 60 15 6013.50} 100 n 5 1 8703.76] 200 w 
4762.38} 100 40 6016.64) 80n 5 1 8734.60} 30 
4765.86} 60 25 6021.80} 80n 5 | 18787.32| 150 w 
4766.43) 80 30 II 6122.44| .. (80) 1 8740.93} 500 W 
4774.09} 50 Ba 11 6125.85) .. (50) 1 8929.72} 50n 
4783.42! 400 60 11.6128.72) .. (40) 19084.29} 30 
4797.70} 25 : 11.6130.79) .. (30) 19114.02| 40 
4823.52} 400 80 6384.67| 25 : 1 9172.09} 100 
4838.24) 50 a3 6413.95} 25 : 1 9243.29) 150 
4840.15) 50 a 6440.97) 60 x 1 9336.47) 40n 
4844.31! 80 5 6491.71} 100 ahs 1 9429.58} 30n 
4854.81! 30 5 6605.53) 30n a 19444.90) 40 
4862.05} 40 5 } 6691.58) 25 an 1 9608.56) 100 
4934.15} 25 5 6833.92} 40 =k 19676.50) 40 
4965.88) 50 2 
ns O's nnn, 
MERCURY 
2022.19) 2. (3C) J 2655.12} 80 40 1 3023.48} 60 10n 
II 2026.97) .. (100) J 2698.85} 25 30 13027.50) 25 15 
1] 2052.93} .. (100) 1 2699.50) 25 (5) 3035.10)) 1 (30) 
II 2148.00) .. (60) II 2705.36) .. 1.2180) 11 3090.66} .. (200) 
T12224.71) <. (30) 1 2752.77| 100 r 50 11 3116.24] .. (100) 
Ji 2252.78) 2: (50) 2752.84) 40 10n 13125.66| 200 150 
TI 2260.26) .. (200) 2761.97; .. (40) 13131.55} 400 300 
11 2262.23] .. (100) TI 2814.93) .. (200) 1 3131.83} 200 100 
IJ 2345.55) 10 30 II 2847.67) .. (300) 11 3191.03 .. (100) 
Il 2407.35) .. (25 n) 1 2847.83] 15 100 11 $252:21| es (30) 
11 2414.13) .. (25 n) 1 2893.59] 40 50 11 3264.06] .. (200) 
2480.62} .. (40) II 2909.36) .. (25) JI.3277.87|  .: (50) 
1 2482.01; 30 5 I] 2916.27) .. (30) 1 3341.48) 100 100 
1 2482.72) .25 10 | 12925.41) 60 50 TI 3385.25] .. (200) 
1 2483.83] 30 5n II 2947.08) .. (25) 3390.06] .. 50 wn 
1 2534.77| 30 30 TI 2955.13] .. (100) 11 3451.69} .. (200) 
1 2536.52|2000 r 1000 r 2967.28) 100 w 100 3473.01] .. (30) 
2552.87) =. (25) 2975.19)... (50) 3492.77) .. (50) 
2574.86] .. (25) 3004.47) .. (30) JI 3493.85) .. (100) 
1 2652.04) 100 60 IT 3006.57) +. (50) 11 3524.19] .. (100) 
1 2653.68} 80 40 13021.50| 80 40 3532.63] .”. (200) 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Mercury (Continued) 




































































Wave . Wave ; " Wave pS 
length Are Spark Jength Arc Spark length Are Spark 
3543.08 ; 40 4103.87). (50) 11 5128.45) .. (150) 
II 3549.42) .. (200) TP4115.41) (50) 5146.26) .. (30) 
3578.75) a. (40) II 4120.6 ; (50) 5204.78] .. (40) 
11 3604.09) .. (50) 4124.07) . (30) 5210.79) .. (60) 
11 3605.80; .. (200) 4140.38). (200) 125222°81| We (80) 
3606.92) .. (30) 4156.68). (50) 15354.05} .. (30 wn) 
3613.61} .. (40) 4178.02) . (50 n) T5425025) ae (200) 
3618.53]. (50) 4180.95}. (100) 15460.74| .. (2000) 
3630.65)... (100) 4206.10) .. (30) 1 5675.86). (80) 
3638.34) .. (100) 4212.22) . (30) IE567717| ih (300) 
3644.32) .. (40) JL 4212.53} .. (50) 15769.59| 600 200 
1 3650.15) 200 500 4216.72) . (50 n) 15789.66} . (500) 
1 3654.83} .. (200) 4227.29) .. (160) 15790.65} .. (1000) 
13662.88} 50 400 4227.87) . (70) 1 5803.65) .. (70) 
1 3663.28) 500 400 4261.88) . (70) 15859.38! .. (30) 
13680.01) .. (40) 1 4339.23] 150 20 TU 5870273|/ ee (40) 
3774:52| .. (30) 1 4347.50} 200 50 5890.16} .. (40) 
11 3776.26) .. (30) 14358.35/3000 w 500 11 6089.79} .. (25) 
11 3806.38) .. (200) 4376.19} .. (50) 6100.36) .. (25) 
3826.61] .. (30) 11 4898.62} . (360) 11 6149.50)... (200) 
3839.26] .. (50) 4402.06} .. (50) II 6291.26] .. (50) 
3845.15}... (30) TI 4404.86] .. (50) II 6394.94) .. (25) 
3874.98) _. (30 n) J1 4425.22) .. (30) 6418.95} .. (25) 
13906.41| 25 15 4454.33]... (30) II 6715.2 x (25) 
11 3914.29} .. (100) 11 4455.49}... (30) 16716.17} .. (80) 
11 3918.92) .. (200) 4487.48) .. (300) 1 6888.74) .. (25) 
3925.65) .. (100) 11 4492.81) .. (30) 16907.16} .. (125) 
3942.24) .. (100) TI 4552.89} .. (30) II 6938.1 Re (25) 
3942.59] .. (100) 4630.14) .. (30) 1 7081.88) .. (125) 
3945.09} .. (100) 11 4660.28) .. (200) 17091.99) .. (100) 
3948.29) .. (100) TI 4704.63} .. (200) 7301.68) .. (25) 
3960.24) .. (30) 11. 4762.22) .. (100) II 7346.37) .. (1000) 
3968.03] .. (50) 4797.01) .. (300) Wisi) ee (80) 
11 3983.98) .. (400) 4825.62} .. (70) 11 7418.1 be (40) 
4006.27) .. (30) 11 4855.72) .. (100) 1 7454.33) .. (50) 
1 4046.56} 200 300 14916.04) .. (50) 17978.70i .. (70) 
1 4077.81} 150 150 4980.57)... (70) | 
| 
MonyBDENUM 
a  , TST 
2015.11; 12 40 2481.81) 50n ae 2636.67; 25 150 
2020.30} 20 50r 2506.19) .. 40n 2638.76) 20 125 
2273.26) .. 100 2524.81; 40n at i 2640.99) 40n 40 wn 
2294.96) .. 50 2538.45) 30 125 2644.35) 30 60 
2304.25 7 50 2540.45} 40n 1 2646.49| 25 100 
2332.12} 8 80 2555.42) 3 50 2653.35) 25 150 
2340.47} 30 50 2564.34) 3 40 2655.03) 50n 8 
2341.59 9 60 2567.05} 40n 3 2658.11) 40 5 
2359.73] .. 40 2572.34, 60n 10 2660.58) 25 125 
2401.93} 10 40 2578.90 2 60 2671.83 1 100 
2407.13} 3 40 2591.97} 40 1 2672.84] 15 100 
2410.09} .. 60 n 2593.70} 20 40 2673.27 1 100 
2419.01 3 40 2602.80) 25 100 2681.36) 10 100 
2420.18 1 40 2607.37; 50n 5 2683.23) 20 150 
2422.18 2 60 2609.22) .. 40 wn 2684.14) 40 150 
2423.99] 6 40 2613.08) 40n 20 2687.99) 30 100 
2435.96] 10 50n 2619.34) 20 40 2692.61 2 40 
2437.74) 10 80 W 2621.07; 40n 1 2695.22 5 40 
2457.77| 10 60 2628.74; 40 2 2696.83 1 40 
2471.97| 50n 2 2629.85) 50 6 2701.42) 20 100 
2477.57, 2 50 | 2630.73) 5 40 | 2704.93) 1 50 








Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Mo.nysBpENvumM (Continued) 


Wave 
length 


2712.35 
2713.51 
2717.35 
2726.97 
2729.68 
2730.20 
2738.60 
2750.03 
2751.47 
2756.07 
2761.53 
2763.62 
2769.76 
2774.39 
2775.40 
2780.04 
2784.99 
2787.83 
2807.75 
II 2816.15 





2826.54 
2827.74 
2834.39 
2835.33 
2842.15 
II 2848.23 
2849.38 
2850.67 
2853.23 
2863.81 
2864.31 
2864.66 
II 2871.51 
2872.88; 
2874.85 
2879.05 
2888.15 
II 2890.99 
2894.45 
2900.79 
2903.07 
TI 2909.12 
2911.91 
2913.81 
2926.22 
2927.54 
2930.50 
2934.30 
2940.10 
2941.22 
2944.82 
2946.01 
2963.79 
2965.27 
2971.91 
2972.61 
2986.16 
3002.21 
3004.46 
3013.76 
3014.16 
3018.55 
3021.62 
































Are Spark aye Are Spark wae Are Spark 
1 40 3023.30) 5 100 3289.01| 40 30 
20 40 3025.00} 50 4 3290.82} 40 100 
20 100 3041.70} 40 5 3292.31} 10 300 
10 100 3046.80} 50 2 3297.68 1 60 
15 60 3047.31} 50 4 3305.56} 40 30 
2 60 3052.32} 10 50 3307.43] .. 50 
1 40 3055.32} 50 5 3312.94 1 50 
2 50 3061.59] 50 3 3313.62 5 50 
50 5 3064.28} 80 10 3320.90 3 80 
10 50n 3067.64) 10 50 3323.95) 40 25 
40 20 3070.89} 40 3 3325.23] .. 40 
25 50n 3074.37} 60 15 3325.67| 50 25 
10 100 3077.66} 20 125 3327.30] 40 20 
30 50n 3079.88} 40 3 3329.21 2 100 
80 100n 3080.41} 60 6 3332.52] .. 80 
60 100 n 3082.22 4 40 3344.75) 50 40 
100 200 3085.61) 125 25 3346.40 2 50 
40 4 3087.62} 30 200 3347.02} 40 4 
60 80n 3089.71} 40 5 3358.12} 60 W 30 
200 300 n 3092.07} 30 100 3363.78] 40 | 30 
40 5 3094.66} 150 25 3367.97 2 100 
8 40 3100.87] 40 2 3402.81 5d 100 
20 40 3101.34] 80 10 3434.79) 50 12 
20 40 3112.12} 40 10 3435.40} .. 60 n 
2 40 3116.09 1 60 3446.08 1 40 n 
125 200 n 3121.99 5 150 3524.65 5 50 n 
50 5 3132.59] 1000 r 300r 3537.09) .. |} 50 
1 40 3136.41) .. 40 3544.62) 40n 2 
25 100 n 3136.46 1 40 3614.25} 50d 30 
30 100 n 3144.61 3 45 3623.70) 50 
40 2 3151.63 2 40 3635.14} 100 n 10 
40 3 3152.82 6 80 3651.11 2 50 
100 100 n 3155.64)... 50 3664.81} 20 40 
2 50 3158.16} 300r 30r 3688.31 4 150 
2 60 3170.35) 1000 r 25r 3692.64 3 150 
15 100 n 3172.74, 3 50 3694.94| 40 30 
1 40 3175.05 2 60 3702.55, 10 150 
30 50 n 3176.33] .. 50 8713.96) =: 40 
50 80n 3187.59 1 50 3720.25] 10 40 
2 40 3192.10 3 50 3744.37) 20 80 
20 100 n 3193.97|1000 r 50r 3746.41) .. 40 w 
25 40 n 8195.96] 12 50 3748.13 1 50 
30 50 n 3208.83} 150r 60 3751.20 6 40d 
uy 50 w 8214.44} 20 50 3755.54 1 50 
Ae 40 3216.07) .. 50 3782.07) .. | 100 
3 40 3222.90] .. 40 3783.18) .. 40 
25 50 n 3228.21} 40 25 3786.36} 2 125 
30 50 n 3229-71] .. 50 13798.25/ 1000 r 1000 r 
2 40 3233.14] 50 30 3828.87| 40 30 
2 40 3237.07} 40 25 3833.75] 80 25 
2 50n 3238.40] . . 40 3837.29] .. 100 w 
20 40 3240.71 3 60 3857.20) .. 60 
10 40 3250.75 2 100 13864.11/1000 r 500 r 
8 40 3253.78 1d 50d 3871.45) .. 50 
2 40 3254.68 8 50 13902.96|1000 r 500 r 
20 50 3255.25) .. 40 3915.44 6 50 
4 50 3256.21| 40 25 3941.48) 5 150 
40 3 3266.89|  .. 40 3961.50 5 500 
5 40 3270.90} 50 25 3968.75 8 50 
100 n 5 3271.67) 2. 60 4013.21 1 40 
5 50 3276.34 2 40 4062.07) 80 80 
1 100 3278.88 1 50 4081.44) 50 50 
e 40 3284.62 " 40 4084.38) 40 40 























II. EMISSION SPECTRA 2000-10,000 A (Continued) 
MonysprENuM (Continued) 
























































| 
Wave Wave Wave 
ila Are Spark lene eh Are Spark length Are Spark 
4107.47| 30 40 4576.50) 40 40 5533.05) 200 100 
4119.63 5 50 4595.16) 40 40 5570.45| 200 100 
4120.10) 25 50 4609.88) 40 40 5632.47| 100 
4122.39) 15 50 4626.47| 100 80 5650.13) 90 
4125.62) .. | 650 4627.47) 80 80 5689.14) 801 
4128.28) 50 25 4662.76) 40 40 5705.72) 40 
4128.83) 40 ; 40 4707.25) 125 125 5722.73] 80 
4143.55) 100 100 4717.92) 50 50 5751.40) 125 100 
4148.94) 40 25 4731.44] 100 ; 100 5791.85) 100 
4185.82! 40 40 4758.50) 40 ; 40 5848.86) 50n 
4188.32} 100 80 4760.19} 125 125 5849.73} 70n 
4192.29) . 40 4764.42} 50 50 5851.52} 40n 
4209.65 4 80 4776.34; 40 40 5858.27| 200 200 
4232.59] 125 100 4782.94| 40 40 5869.33) 50 a 
4244.80 4 ; 80 4792.74] 40 30 5888.33] 150 100 
4250.69 5 125 4796.52) 40 40 5889.98} 50n ae 
4251.87| 60 60 4811.06) 50 50 5893.38} 70n 
4279.02 8 100 4819.25) 80 60 5926.36) 70n 
4284.60} 125n 80 n 4830.51} 125 100 5928.88} 100 n me 
4288.64) 80 100 4868.00) 50 40 6030.66} 300 125 
4292.13) 100 | 80 4903.81) 80 30 6101.87} 40 
4293.21] 125 ' 100 4941.66} 40 25 6357.21} 40 
4311.65 2 } 40 4950.62} 80 30 6424.37] 100 
4326.14) 50 | 40 4957.54| 60 25 6471.20} 50 
4326.74) 50 i 50 4977.69} 50 3 6619.13} 300 
4350.34) 50 40 4979.11) 100 30 6650.37} 80 
4358.32) .. | 40 4999.91) 50 25 6707.85} 300 W 
4363.64 5 | 200 5059.88) 40 20 6733.98) 100 
4369.04; 40 i (25 5097.52) 40 20 6746.27) 50 
4377.76 5 , 200 5172.94). 70n | 25n 6828.98! 50 
4381.64) 150 150 5174.18) 70n | 25n 6914.01) 40 
4423.62} 40 1, 40 5200.17) 40 b20 7109.87) 80 
4433.50 4 ) 25 5238.20) 80n | 30n 7134.08) 40 
4434.95) 80 80 5240.88; SOn | 40n 7242.50) 80 
4442.20) 40 30 5242.81) 50n 20 n 7245.85} 60 
4449.74} 40 | 40 5259.04) 60 20 7267.62) 40 
4457.36) 50 i 50 5280.86) 50 25 7391.36) 50 
4474.56) 125 | 125 5360.56) 100 n 70n 7485.74| 100 
4474.65) 80 2 5364.28} 70n 25n | 7720.77; 50 
4491.28) 40 30 5473.37| 50 25 | 8328.44) 100 
4519.59) .. 40 5506.49) 200 r 100 8389.32) 150 
4536.90} 40 | 80 
| 
NEODYMIUM 
5 
2993.18) 40 2 H 3824.79} 40 30 3865.92) 35 
3134.90) 40 30 | 3826.91) 40 w 2w | 3905.89) 40 
3382.81) 200 10 | 3828.17} 50 40 i! 3918.05) 40 
3555.72| 100 ib) i 3829.41) 50 40 | 3920.96] 40 
3563.40} 50 10 | 3829.63} 40 30 3927.11} 80 
3590.85) 400 W 300 Wi 3831.03) 60d 30 | 3934.82) 60 
3661.34| 40 25 I 3833.03} 60 30 3941.51) 60 
3735.60] 10 50 | 3836.11) 40 15 3951.15) 40 
3769.64! 100 20 3836.54) 80 | 100 3953.52) 60 
3778.14| 40 40 H 3838.33} 40 | 25 3957.46] 60 
3787.16] 60d | 50 | 3838.72] 50 } 25 | 3973.27) 40 
3801.37) 60 } 40 \ 3842.99} 30 + 40 3975.20} 40 
3805.36] 50 30 | 3847.85} 60 50 3976.84) 40 
3817.67) 40 40 | 3848.31} 40 te 3979.48] 40 
3820.43 40 | 3852.38) 60 50 3990.10} 40 
3821.77| 50 w 40 w | 3853.48! 40 20 3991.74; 60 





























Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Neropymium (Continued) 





































3994.68} 80 5 4896.93| 60 ve 
3998.69) 40 z 5 4901.85} 35 ae 
4012.25} 80 40 4559.67| 40 32 4913.42) 60 =e 
4040.80} 40 40 4560.42} 50 3 4920.69] 60 : 
4061.08} 40 30 4563.22} 50 4 4924.53} 80 pa 
4123.88] 40 20 4586.61) 50 re 4944.83) 50 ae 
4175.61} 40 10 4621.94) 40 4954.78} 50 ae 
4232.38| 40 15 4634.23) 50 4959.13) 35 +3 
4247.37| 50 20 4641.10} 80 4989.94} 35 de 
4256.48! 40 20 4646.40| 50 3 5130.60) 40 2 
4267.49] .. 200 wn 4646.69] 60 4 5191.45} 40 of 
4303.57| 100 40 4649.67| 40 3 5192.62} 40 a 
4325.77| 100 30 4674.59} 50 10 5234.19} 50 2 
4338.70} 40 15 4680.73) 50 1 5249.58} 60 2 
4358.17| 50 20 4683.44| 50 a3 5255.51| 50 3 
4368.63} 50 15 4684.04; 40 23 5293.17} 60 4 
4385.66} 40 20 4706.54| 50 5 5319.82) 60 2 
4400.83} 50 20 4706.96) 40 = 5594.42| 150 5 
4411.05} 50 20 4717.08} 40 5620.54) 200 5 
4412.26} 40 15 4719.03| 50 5669.77; 40 ae 
4424.34| 50 50 4731.78| 40 5688.52| 150 we 
4446.39) 100 50 4749.75| 40 5706.21} 40 os 
4451.57| 100 50 4789.43) 40 4A 5708.28| 60 , 
4451.98] 50 20 481134] 60 60 5718.12| 35 1 
4462.98) 60 20 4820.34| 40 5740.86| 35 es 
4501.81; 50 8 4825.48} 100 8 5742.09} 40 
4506.58] 50 3 4859.03} 60 60 5804.02} 100 
4511.82} 50 10 4866.73| 35 32 6244.08; 35 
4516.35} 40 3 4883.81) 60 6310.49; 50 
4529.93} 40 re 4891.06) 40 6385.20} 100 
4541.27) 50 4 
ee 
NEON 
go ee 
Wave Discharge| Wave Discharge} Wave Discharge 
length Are tube length Are tube length Are tube 
2595.21) .. 50 1 2980.92) .. 50 13351.74 25 
1 2613.59}. - 30 1 2982.66] . 250 II 3355.05 49 
1 2616.62} .- 25 1 2992.44, ._. 150 II 3367.20} .- 25 
1 2635.98] -- 25 11 3001.65} -. Ais 13369.81| .. 500 
2645.51) .- 50 13012.13] .. 50 13369.91) .. 700 
1 2645.70] .- 35 13012.95| .- 50 1 3375.65 50 
1 2647.42] .. 150 I, 11 3017.35) .. 50 II 3388.46 25 
1 2648.56} .. 25 13030.31} .. 50 1 3417.90) 500 
2651.01; .. 50 TI 3047.57} .. 25 13418.01 50 
1 2675.24, .. 150 1 3057.39} -. 250 13423.91 50 
1 2675.64]  .. 150 13063.69| .. 150 13447.7 150 
11 2792.05} .. 25 13076.97| .. 150 1 3450.76 50 
J 2795.10) .. 35 13078.87| .. 75 13454.19 75 
1 2872.66) -. 35 13079.17| .- 75 1 3460.52 75 
1 2911.46} .. 25 13126.19} .. 150 13464.34| _- 75 
1 i et) 150 13147.70) -. 25 13466.58}  _- 150 
1 2932.72) .. 7 13148.60) .. 75 13472.57| .. 500 
2947.30) .. 150 13153.40)  . 50 11 3481.96) .. 25 
11 2955.73) -. 40 13167.57 50 13498.06} .- 75 
1 2974.71) .. 250 11 3218.21 75 1350.22) -. 150 
1 2975.52) -. 35 11 3297.74| . 40 }3510.72) -. 50 
[2979.81] -. 50 11 3323.75} -- 40 13515.19|  .. 150 
1 2980.64|  -. 40 11 3334.87} - 250 1352047) .- 1000 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Neon (Continued) 





Wave 
length 


11 3542.90 
11 3568.53 
13593.53 
1 3593.64 
13600.17 
13609.18 
13633.66 
11 3664.11 
1 3682.24 
13685.74 
II 3694.20 
3701.22 

11 3709.64 
11 3713.08 
I] 3727.08 
11 3734.94 
13754.22 
11 3766.29 
11 3777.16 
11. 3818.44 
11 3829.77 
1 4042.64 
TI 4062.90 
1 4064.04 
1 4068.83 
1 4069.24 
1 4080.15 
11 4098.77 
1 4128.07 
14131.05 
I 4133.65 
11 4150.67 
1 4164.80 
1 4166.09 
14174.37 
1 4175.22 
14175.49 
1 4198.10 
11 4217.15 
II 4219.76 
11 4231.60 
4233.86 
11 4250.68 
II 4257.82 
1 4268.01 
1 4269.72 
14270.23 
1 4274.66 
1 4275.56 
II 4290.40 
1 4303.25 
1 4306.24 
1 4314.69 
1 4334.12 
1 4336.22 
1 4362.69 
1 4363.52 
11 4369.77 
1 4372.16 
Il 4379.50 
1 4381.22 
11 4391.94 
1 4395.56 























Wave 
length 


II 4897.94 
II 4409.30 
II 4413.20 
I, 11 4416.82 
II 4421.38 
1 4421.56 
1 4422.52 
1 4424.80 
1 4425.40 
1 4427.75 
Tl 4428.54 
II 4430.90 
1 4433.72 
TI 4439.30 
Il 4442.67 
1 4444.98 
Il 4446.46 
TI 4456.95 
1 4460.17 
1 4465.65 
1 4466.81 
II 4468.91 
II 4471.52 
1 4475.66 
1 4483.19 
1 4488.09 
1 4491.77 
14491.84 
1 4492.41 
1 4493.70 
1 4500.18 
II 4508.21 
11 4511.37 
1 4514.89 
1 4515.41 
14516.94 
I, 11 4517.74 
II 4522.66 
1 4525.76 
1 4526.18 
1 4529.48 
II 4535.47 
14536.31 
1 4537.68 
1 4537.75 
1 4538.31 
1 4539.17 
1 4540.38 
1 4544.50 
1 4552.60 
TI 4553.16 
14554.82 
1 4555.39 
1 4565.89 
1 4566.83 
Tl 4569.01 
1 4573.56 
1 4573.76 
1 4575.06 
TI 4580.35 
1 4582.03 
14582.45 
11 4588.13 





Are 














Discharge] Wave 

tube length 
100 1 4593.24 
150 | 14595.25 
50 1 4609.36 
50 1 4609.91 
30 1 4614.39 
50 11 4615.98 
300 1 4617.84 
300 1 4628.31 
150 1 4628.46 
30 1 4636.12 
100 1 4636.63 
50 1 4636.97 
70 1 4639.59 
30 1 4640.44 
30 1 4644.83 
30 1 4645.42 
30 1 4649.90 
70 1 4652.10 
100 1 4653.70 
50 1 4656.39 
70 1 4661.10 
70 1 4663.09 
30 1 4666.65 
100 1 4667.36 
150 4669.02 
300 I 4670.88 
80 1 4678.22 
50 1 4678.60 
30 1 4679.13 
50 1 4680.36 
50 1 4681.20 
30 1 4683.76 
50 1 4687.67 
70 1 4702.53 
30 14704.39 
50 1 4708.85 
100 I, 11 4710.06 
50 1 4710.48 
70 1 4712.06 
50 4713.13 
30 1 4714.34 
30 1 4715.13 
150 1 4715.25 
300 14715.34 
1000 1 4717.61 
300 1 4721.54 
50 1 4725.14 
50 1 4749.57 
50 1 4750.69 
30 1 4751.80 
50 1 4752.73 
40 1 4754.44 
30 1 4758.73 
60 1 4780.34 
40 1 4780.88 
70 4788.93 
50 1 4789.60 
30 4790.22 
300 1 4790.73 
30 1 4810.06 
150 1 4810.63 
150 1 4814.34 
30 1 4817.64 





Are 








Discharge 
tube 


50 
50 
30 
150 
100 
50 
70 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Neon (Continued) 





Wave 
length 


1 4818.79 
1 4819.94 
1 4821.92 
1 4823.17 
1 4823.37 
1 4825.53 
1 4827.34 
1 4827.59 
1 4837.31 
1 4842.94 


1 4849.53}. . 


14851.50 
1 4852.65 
1 4863.08 
T 4864.35 
1 4865.50 
1 4866.48 
1 4867.01 
1 4868.27 
1 4884.91 
1 4885.08 
1 4892.09 
1 4897.92 
1 4899.01 
1 4928.23 
1 4830.94 
1 4939.04 
1 4944.99 
1 4955.38 
1 4957.03 
1 4957.12 
1 4973.54 
1 4974.76 
1 4994.93 
15005.16 
1 5005.33 
15011.00 
1 5022.87 
1 5031.35 
15035.99 
1 5037.75 
1 5052.93 
1 5074.20 
1 5076.58 
1 5080.38 
1 5083.97 
1 5099.04 
15104.70 
15113.67 
15116.50 
15117.01 
15120.51 
15122.26 
1122.34 
1144.94 
15145.01 
1 5145.12 
1 5150.08 
15151.96 
1154.42 
15156.66 
1 5158.89 





Arc 


























2185 























Discharge Wave 4 Discharge| Wave ie Discharge 

tube length are tube length e tube 
a 150 | 15191.33) .. 35 16811.42) .. 300 
33 70 $193.13)... 150 | 165816.64) .. 50 
= | 300 | 15193.22) .. 150 1 $820.15] .. 500 
“ 100 | 16203:89) .. 150 15828.91|) .-. 75 
eo 50 15208.86] .. 70 1 5852.49] .. 2000 
a 50 W5210:57| 50 1 5868.42} .. 75 
ae 1000 W5214:34) | 35 5872.15) 9 ee 75 
me | 300 15 222535|\0 | 60 5872.83] . .- 35 
oa 500 1523403) ..... | 50 15881.89) .. 1000 
oe 50 1 5274.04] .. | 40 15902.46} .. 50 
30 15280:07) .. | 50 15906.43) .. 50 
as 60 1 5298.19) .. 150 15913.63) ... 250 
a | 100 15804:76) .... 70 WG918/91)\ |... 250 
Es | 100 15314.78) .. 30 5922.71) .. 25 
a \an3s0 15316.81) .. 25 15934.46] .. 75 
a 100 15326.40] .. 75 1§939.32| .. 50 
kis 80 W5830:78\ 9. 600 15944.83] .. 500 
ns 70 Wb83302| eee 50 15961.63] .. 70 
ee 70 15341.09] .. 1000 15965.47| .. 500 
ve 1000 15343:28) ©... | 600 15966.17| .. 35 
fe 100 153849.21} .. | 150 15974.63) .. 500 
ie 500 25355.18) . | 150 16975:53| .. 600 
a bor "7) 05355242)... 150 15987.91| .. 150 
she 50 15360:01) ... 150 U599167) .... 75 
ees 70 1 5360.44]. 35 16000.95) .. 100 
. te 50 15362:25) ... 25 16029.99) .. 1000 
a5 100 | 15866.22) .. 25 1 6046.16] .. 50 
in 100 Ras7 2:31. 75 1 6064.55) .. 50 
<u 150 15374:97| ... 50 16074.34| .. 1000 
oe 1000 1 5383.26) .. 25 1 6096.16} .. 300 
oe 150 15400.56} .. 2000 16128.45) .. 100 
we | 100 1 5412.65] .. 250 16142:51)... 100 
an ree) 1 5418.55)... 150 1 6143.06] .. 1000 
Se | 1501 15420.15) .. 50 + L6156:30) 5... 100 

e% 500 15483.65) .. 250 6154.09) .. 70 w 
we 50 15448.51] .. 150 16156.14) .. 50 
an |. 25 15494.41) .. 50 1 6163.59) .. 1000 
an | 25 1 5507.34; .. 25 16174.89] .. 70 
Bi | 250 1 5533.68) .. 75 16175.29) .. 50 
we 35 1 5538.64) .. 50 R6182-15)- .. 150 
a 500 1 5559.09) .. 35 16189.08) .. 70 
a 25 15562:44| |... 150 16193.08) .. 50 
id 35 P5562:77| =. 500 16205.79| .. 100 
AB 35 15563.05} .. 75 1 6213.88} .. 150 
bd 150 15576.05) .. 35 16217:28)| -. 1000 
ad 25 15589.38] .. 1 50 16225.74) .. 50 

; a 25 W565225 Til wee [eatcD 1 6246.73} .. 100 ; 

ba 35 1 5656.03) .. 75 1 6258.80) .. 100 
ja 75 15656.66) .. 500 1 6266.49} .. 1000 
as 150 15662.55| hoes the) 1 6273.01) ... 70 
=f 35 1 5684.65} | 25 1 6276.04) .. 50 
ec 25 1 5689.82) .. | 150 1 6293.77) .. 100 
os 150 TS TI5:341 5 eee ets 1 6304.79) .. 100 
» 150 15718.90) .. | 150 16313.69) .. 150 
ve 500 15719:22)- 500 16328.17} -. 300 
BA 500 15719153), ©... 75 1 6330.90} .. 150 
se 35 1 5748.30] .. 500 1 6334.43] .. 1000 
ba 35 15748.65} .. 70 1 6351.87] .. 100 
- 75 15760.58] .. 70 16365.01) .. 100 
Bc 50 1 5764.42) .. 700 1 6382.99) .. 1000 
en 50 ST 70531), Ve! 50 1 6401.08) .. 100 
ce 50 1 5804.10) .. 75 16402:25) .. 2000 
T5188.61)" >. 150 1 5804.45) .. 500 1 6409.75} .. 150 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Neon (Continued) 





















































Wave Discharge|| Wave Discharge|| Wave Discharge 

length Are tube length Are tube length Are tube 

1 6421.71 100 1 8128.93 60 1 8780.62 1000 

I 6444.72 150 1 8136.41 300 1 8782.01 50 

1 6506.53 1000 1 8248.70 30 1 8783.75 1000 

T 6532.88 100 1 8259.38 150 1 8792.51 30 

1 6598.95 1000 1 8266.08 200 1 8830.92 50 

1 6602.91 100 1 8267.11 80 1 8853.87 700 

1 6652.09 150 1 8300.33 600 1 8865.33 100 

1 6666.89 100 1 8301.54 150 1 8865.76 500 

T 6678.28 500 1 8365.75 150 1 8919.50 300 

1 6717.04 70 1 8376.41 200 1 8988.58 200 

1 6788.06 70 1 8377.61 800 1 9148.68 600 

1 6929.47 1000 1 8417.18 100 1 9201.76 600 

1 7024.05 500 1 8418.43 400 1 9220.05 400 

1 7032.41 1000 1 8463.37 150 1 9221.59 200 

1 7051.29 70 1 8484.45 80 1 9226.67 200 

1 7059.11 200 1 8495.36 500 1 9275.53 100 

7138.70 30 1 8544.70 60 1 9300.85 600 

17173.94 1000 1 8571.36 100 1 9310.58 150 

1 7245.16 1000 1 8582.91 60 1 9313.98 300 

1 7304.82 30 | 1 8591.26 400 1 9326.52 600 

1 7438.90 300 1 8634.65 600 1 9373.28 200 

1 7472.42 50 1 8635.31 50 1 9425.38 500 

1 7488.87 500 1 8647.05 300 1 9432.94 40 

1 7535.77 300 1 8654.38 2000 1 9459.21 300 

1 7544.05 100 1 8654.51 400 1 9486.68 500 

1 7839.08 30 1 8679.49 500 1 9534.17 500 

1 7927.13 40 1 8681.92 500 1 9547.46 300 

1 7937.01 70 1 8704.15 200 1 9665.42 1000 

17943.18 200 1 8771.70 400 1 9900.58 40 

1 8082.46 200 1 8778.75 150 1 9902.31 30 

1 8118.55 100 

NICKEL 

Wave > Wave | Wave 

lenctn Are Spark length Are Spark length Are Spark 
II 2004.29) .. 30 II 2125.90 4 25 II 2278.77| 12 25 
II 2019.04; 2 30 II 2126.80} 2 257 II 2287.08] 100 500 
II 2020.97} .. 30 11 2128.57) 5 30 I, 11 2302.99] 10s 35 
II 2029.19] .. 25 II 2161.22} 10 30. 1 2310.96} 50r 10s 
II 2032.30} 2 25 II 2165.56] 20 40r 1 2312.34, 30 W 6 
II 2053.29} 3 25 II 2174.67| 12 30 II 2316.04) 15 25 W 
II 2054.32) .. 25 11 2175.16) 15 25 1 2317.16] 30r 12 
TI 2066.41 2 25 TI 2180.47 4 40 1 2320.03) 30r 51 
TI 2080.85 3 35 II 2185.50 4 30 1 2325.79] 30r 9 

1 2082.86} 25 2 II 2188.05 4 25 11-2336.58| .. 150 
II 2084.86) .. 25 II 2201.41) 10 30 II 2336.68) .. 30 

1 2088.98} 30d = II 2206.70} 20 30n II 2375.42} 10 30 
II 2090.10 3 25 TI 2216.47] 20 40 wn II 2387.76 6 30 

1 2095.73) 25 2 II 2220.40} 10 25 1 2401.84) 40r 10 
II 2097.10} 4 35 11 2222.94) 15 25 w 11 2405.17] .. 80 
II 2103.38) .. 25 JI 2224.87) 15 25 T1 2413.05} .. 50 
II 2107.96 2 45 1 2244.53] 40 of 11 2416.14} 40 250 n 
II 2111.72} 25 9 II 2253.86) 100 300 1 2423.33) 25 4 
II 2113.51 3 45 1 2259.57| 300 w a II 2433.57) .. 80 

2124.11) 30 e) II 2264.46) 150 400 1 2434.41) 40w x 

1 2124.81] 25 3 IT 2270.21 100 400 2436.67| 301 20 

II 2125.11 4 25 II 2277.28 5 25 II 2437.89) 40w 200 





























II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Nicke. (Continued) 


Wave 
length 


2450.99 

I 2453.99 
TI 2455.53 
1 2466.96 
II 2473.15 
1 2476.87 
II 2484.33 
1 2489.51 
2490.70 

II 2505.84 
II 2510.87 
I 2524.22 
II 2525.39 
1 2432.08 
2535.97 

II 2539.10 
I 2540.02 
IT 2545.90 
II 2547.19 
II 2549.56 
IL 2551.03 
II 2555.11 
II 2557.87 
II 2560.30 
. 12561.42 
TI 2565.37 
II 2566.08 
II 2583.99 
II 2587.25 
II 2588.31 
II 2601.13 
II 2605.35 
II 2606.39 
II 2610.09 
II 2611.65 
II 2615.19 
II 2626.56 
II 2630.28 
II 2631.52 
II 2632.89 
II 2647.06 
II 2648.72 
TI 2655.47 
Tl 2655.91 
II 2665.25 
II 2670.33 
II 2679.24 
II 2684.41 
II 2690.64 
1 2696.49 
II 2708.79 
II 2742.99 
1 2746.75 
II 2759.02 
II 2760.67 
II 2768.78 
II 2775.33 
1 2798.65 
2802.27 

1 2805.08 
II 2805.67 
II 2808.36 
1 2821.29 





Arc 


100 n 
40 W 
40 W 
80 
40 W 
40 
40 
50n 
50r 
30 
25 
40 
20 


40 


125 


125 
50 
50 


125 
































Wave 
Spark length Are 
30 II 2825.24) .. 

8 1 2834.55) 40 
40 1 2838.96} 25 
a JI 2842.42) .. 

500 112863.70 

2 TI 2864.15} .. 
50 wn J 2907.46) 40 

6 1 2943.91) 50r 
a: 1 2981.65] 80r 
50 J 2984.13) 50r 
250 n J 2992.59] 80r 
#, J 2994.46) 125r 
300 Wn 13002.49|1000 r 
By 13003.63| 500 r 
tt 1 3012.00) 800r 
250 w 13019.14| 200r 

1 13031.87| 200 

900 n 1 3037.93} 800r 
100 1 3045.00} 200 
150 13050.82|1000 r 
£0 1 3054.32) 400r 
1000 n 1 3057.64] 400r 
80 13064.62} 200r 
500 n 1 3080.75} 200 
5s II 3087.08} .. 
150 wn 1 3097.12) 200 
600 n 13099.11) 200 
200 1 3101.55}1000 r 
50 13101.88] 400 r 
80 1 3105.47| 200 
2000 n [3107.71] 25 
250 n [3114.12] 300 
600 n 1 3129.31) 125 
900 n 1 3134.11}1000 r 
125 13145.72| 200 
900 n 13181.7-| 50 
500 n 1 3183.25] 25 
150 w 13184.37| 150 
100 wn J 3195.57] 125 
2000 wn 1 3197.11} 300 
500 wn 3200.42] 30 
80 J 3202.14) 25 
400 wn 1 3221.27) 35 
500 Wn 1 3221.65} 300 
125 J 3225.02} 300 
80 1 3226.98} 100 
500 wn 1 3232.96] 300 r 
600 wn 1 3234.65} 300 
250 n 1 3243.06] 400 r 
50 13248.46] 150 
500 1 3249.44] 30 
500 1 3250.74] 125 
50 13271.12} 125 
500 wn 1 3282.70) 100 
40 13282.88] 25 
250 wn 1 3286.95} 100 
250 wn 1 3304.95} 25 
oP 13310.20} 50 
15 13312.32| 79 
15 13315.66| 400 r 
200 n 1 3320.26} 400.w 
40 1 3322.31} 400 
125 13359.11| 60 














Spark 


125 

15 
150 
250 
300 wn 














Wave 
length 


13361.56 
13362.81 
13365.77 
13366.17 
13366.81 
13367.89 
13369.57 
13371.99 
13374.22 
3376.33 
1 3380.57 
13380.88 
13391.05 
13392.99 
13401.17 
13403.43 
11 3407.30 
13409.58 
13413.48 
13413.94 
13414.76 
13420.74 
1 3421.34 
13423.71 
13433.56 
13437.28 
13446.26 
13452.89 


13458.47] & 


13461.68 
1 3467.50 
13469.49 
1 3472.54 
13483.77 
13485.89 
13492.96 
13500.85 
13502.59 
13507.69 
13510.34 
13513.93 
13515.05 
1 3518.63 
13519.77 
1 3523.44 
13524.54 
1 3527.98 
1 3530.59 
1 3548.18 
1 3551.53 
1 3553.48 
1 3561.75 
13566.37 
13571.87 
11 3576.76 
1 3587.93 
13597.70 
13602.28 
1 3606.85 
13609.31 
13610.46 
1 3612.74 
13619.39 





2000 r 








Spark 


20 
12 


100 
10 


100 


12 
100 wn 
40n 
40 n 

12 
50 n 
15 


15 
50 n 
150 n 





Ii. EMISSION SPECTRA 2000-10,000 A (Continued) 
Nicket (Continued) 





















































Wave a Wave Wave Pe. 
length Are Spark lenis Are Spark length Are Spark 
1 3624.73] 150 15 1 4712.07} 30 iS. 1 5084.08} 300 w 2 
13634.94| 50 10 1 4714.42|1000 8 1 5094.42] 25 a. 
13661.95) 50 6 1 4715.78) 200 2 1 5096.87) 50 
1 3664.09] 300 30 1 4731.81) 100 2 15099.32] 80 
13669.24| 150 10 1 4732.46} 100 bee 1 5099.95) 150 w 
13670.43) 150 20 1 4752.12} 30 Ke 15102.97| 40 & 
13674.15| 200 50r 14752.43| 150 eye 15115.40} 80 5 wn 
13688.41| 150 15 1 4754.77} 100 a 15125.21| 50 g. 
13693.93] 50 Xi 1 4756.52} 250 3 1 5129.38) 80 g. 
1 3722.48} 200 20 1 4762.63} 150 In 1 5137.07) 150 1 
1 3730.75] 25 &. 1 4763.95} 150 1 1 5139.25} 50 = 
1 3736.81) 300 15 1 4786.29) 25 aS 1 5142.77} 100 ; 
1 3739.23} 100 10 1 4786.54} 300 W 2 1 5146.48) 150 1 
13749.04| 50 5 1 4806.99} 150 W 1 15155.14| 50 = 
11 3769.45 2 50n 1 4808.86} 25 : 15155.76} 80 1 
13775.57| 500 n 40n 1 4821.14) 25 2 15168.66} 70 2. 
13778.06] 25 5 1 4829.03} 300 w 2n 15176.56} 70 2 
13783.53| 500 40n 1 4831.18) 200 2 1 5184.58) 50 . 
13792.34| 25 5 1 4832.70) 70 i: 1 5235.35) 30 2 
13793.61| 50 &. 1 4838.65) 150 4 1 5353.41) 40 ie 
1 3807.14] 800 W 40n | 1 4852.56) 150 ae 1 5371.35} 30 < 
3831.69} 300 10 1 4865.41) 400 w 1 1 5411.23) 40 2 
1 3832.87} 25 x 1 4857.38] 100 ee 1 5424.65} 30 2 
3858.30} 800 r 70n 1 4863.93) 30 Mt 1 5435.87) 50 eg 
1 3889.67] 30 10n 1 4866.27) 300 w 1 1 5476.91) 400 w & 
13970.50} 40 w ¥. 1 4870.84] 100 Re 1 5578.73} 50 au 
13972.17} 100 6 14873.44| 200 2n I 5587.86} 50 gr 
13973.56} 800 10 14874.81| 25 ys 1 5592.28} 150 r 1 
13974.65} 40n §: 1 4886.99) 30 at 1 5593.73} 40 2n 
13984.14) 30 wn f. 1 4904.41) 400 W 1 1 5614.79} 50 ig 
13993.95| 30n La 1 4912.03] 100 a 1 5625.33] 30 
II 4067.05) .. 30 1 4913.97] 200 A 1 5641.88) 25 
14195.53] 30 . 1 4918.36) 200 W 1 1 5682.20) 50 
1 4200.46} 40 ro 14918.71) 40 x 1 5694.99} 40 hid 
1 4201.72} 30 £ 1 4925.58} 100 & 1 5709.56) 100 w (1) 
1 4284.68] 25 10 1 4935.83} 150 1 15711.90} 50 ue 
1 4288.00] 150 ee .14937.34| 400 w mG 15715.09| 50 
1 4295.89] 100 2n 1 4945.46] 90 Fs 1 5748.34} 40 
14325.61) 70 F 14953.20) 150 Se 15754.67| 150 w 
1 4331.64] 200 12 1 4971.35) 100 BS 1 5760.85) 50 
1 4359.58) 100 10 1 4976.34) 40 ie, J 5805.23) 50 
14384.54| 25 1 1 4980.16) 500 W 1 1 5857.75} 50 
1 4401.55/1000 W 30 1 4984.13] 500 W 1 1 6086.29} 100 
1 4410.52} 25 4 14996.85| 80 ae 1 6108.12} 200 
1 4436.98] 25 5 1 4998.23] 150 2 6111.06) 25 
1 4459.04} 400 20 15000.33} 150 w oe 1 6116.18) 150 
1 4462.46] 150 20 15010.04} 25 es 1 6163.42} 100 
14519.99) 25 +3 15010.96} 50 na 1 6175.42) 300 
1 4546.93} 50 2 15012.46) 70 2n 1 6176.81) 400 w 
1 4547.23] 30 ia 15014.24) 25 & 1 6186.74) 30 s 
1 4592.53} 200 2 15017.59| 100 w 1 1 6191.19} 500 1 
1 4600.37} 200 Nes 15018.29| 70w ie I 6223.99) 30 f: 
1 4604.99} 300 10n 15035.37| 300 w 5 1 6256.36] 600 w 10 
1 4606.23] 100 aN 15035.96] 70w ‘3 I 6314.67} 300 A 
1 4648.66) 400 w 3 15038.60) 50 3 1 6327.60} 25 
1 4655.66) 40 ‘4 15041.08) 30 22 1 6339.15} 50 
14666.99| 50 43 1 5042.19) 80 x 1 6482.81) 35 “ae 
14667.77| 100 c _ 15048.85) 80 2n 1 6586.32} 40 ae 
1 4686.22) 200 1 15051.53) 50 a 1 6643.64] 300 w a 
1 4698.41) 30 ie 15079.96| 30 “ie 1 6767.78} 300 
1 4701.34} 100 2a 1 5080.52] 200 w 3 I 6772.36] 200 
14701.54| 150 i 15081.11) 150 w 2 1 6813.60) 30 
1 4703.81} 200 2 15082.35) 100 w 22 








II. EMISSION SPECTRA 2000-10,000 A (Continued) 
NickEL (Continued) 







































































Wave Wave Wave 
length Are Spark length Are Spark length Are Spark 
1 6842.07} 60 1 7182.00} 200 1 7522.78} 40 
1 6876.71} 25 1 7197.03} 200 1 7525.14] 30 
1 6914.57} 300 1 7261.93} 300 1 7555.60} 40 
1 6955.06) 80 )  17291.48] 100 1 7574.08} 30 
1 7001.57) 30 1 7827.67) 25 1 7617.00) 60 
1 7024.86] 50 1 7381.94} 40 1 7714.32} 60 
1 7030.06] 100 1 7385.24) 150 1 7715.63} 40 
1 7034.42] 30 1 7386.21} 100 1 7727.66) 80 
1 7062.97] 35 1 7393.63} 600 17788.95| 60 
17110.91) 100 1 7409.39} 400 1 7797.62} 80 
I 7122.24|1000 W 1 7414.51} 200 17917.48) 30 
17167.01' 35 7422.30! 600 19520.06! 50 
NITROGEN 
Wave Discharge Wave Discharge Wave Discharge 
length Are tube length Are tube length Are tube 
II 2095.47 50 II 4788.13 25 15999.47 90 
II 2286.73 25 II 4803.27 30 1 6008.48 800 
2308.55 35 | [4935.03 250 6075.83 30 
2308.90 35 | IT 4994.36 30 II 6167.82 50 
II 2496.88 25 ) 11 5001.13 150 II 6173.40 30 
TI 2522.27 25 II 5001.47 200 TI 6242.52 70 
II 2590.91 25 II 5005.14 500 II 6284.30 30 
II 2709.82 50 II 5007.32 150 II 6340.67 50 
II 2799.20 25 II 5010.62 100 II 6357.00 30 
II 2823.67 25 II 5016.39 70 II 6379.63 70 
2879.73 25 n II 5025.66 100 T 6420.47 30 
2885.25 50 n Il 5045.10 200 1 6437.01 30 
2892.86 25 n II 5073.60 30 6440.95 25 
TI 3006.86 50 II 5175.89 30 1 6441.70 70 
II 3437.16 35 II 5179.50 70 T 6457.93 25 
3650.19 70 II 5320.75 50 1 6468.32 30 
1 3822.07 |, 30 1 5328.70 70 TI 6482.07 300 
1 3830.39 150 TJ 5351.21 30 I 6482.74 500 
II 3838.39 | 25 1 5356.77 50 T 6483.75 30 
11 3919.00 gwen: 1 5378.45 30 1 6484.88 500 
TI 3955.85 35 II 5462.62 30 1 6491.28 25 
II 3994.99 300 II 5480.10 30 1 6499.52 25 
1 4099.94 | 150 II 5495.70 70 II 6610.58 100 
1 4109.98 1000 II 5530.27 50 T 6622.53 30 
1 4114.00 30 TI 5535.39 70 1 6637.01 50 
1 4137.63 50 TI 5543.49 30 1 6644.96 500 
1 4143.65 30 TI 5551.95 30 T 6653.41 70 
1 4151.46 1000 1 5560.37 200 1 6706.20 50 
J 4214.73 25 i 5563.84 30n 6708.81 50 
1 4223.04 25 1 5564.37 200 1 6723.12 500 
4236.98 30n 1 5616.54 60 1 6733.48 100 
II 4241.80 100 n 1 5623.20, 40 1 6741.29 30 
4305.46 30 II 5666.64 300 1 6752.40 50 
4358.27 250 II 5676.02 100 1 6758.60 50 
II 4432.71 30n II 5679.56 500 II 6942.9 30 
II 4447.03 300 II 5686.21 100 1 6945.22 40 
4492.40 40 II 5710.76 100 TI 7139.8 30 
4494.67 25 II 5747.29 50 I 7423.88 50 
4530.37 25 1 5752.64 30 1 7442.56 100 
II 4601.49 100 II 5767.48 30 1 7468.79 200 
II 4607.17 50 1 5829.53 60 1 8216.46) .. 35 
II 4609.60 30 II 5927.82 50 9045.1*| 150 a5, 
II 4613.89 30 II 5931.79 150 1 9060.6 dt 125 
II 4621.40 50 TI 5941.67 200 1 9386.5 70: 
II 4630.55 300 TI 5952.39 30 1 9392.5 |. 120 
II 4643.11 100 U 





* Also listed for carbon. 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 












































OsMIUM 

Wave Wave Wave 

length Are Spark length Are Spark length Arc Spark 
2045.36) 50 20 2872.40) 50 8 13156.25] 500r 15 wn 
2117.96} 80 20 2874.95| 50 15 3156.77] 100 3 
2119.79] 125 30 1 2909.06) 500r 400 3157.24| 100 2 
2127.97 5 50 2912.33) 50 50 3161.44] 80 12 
2137.11} 100 30 2919.79} 100 15 3161.73) 100 10 
2156.31) 50 3 3003.48} 60 12 3164.61] 60 12 
2158.53} 50 25 3013.07} 150 20 3166.51] 200 20 
2159.52] 60 fe 3615.65] 100 15 3168.28) 100 15 
2159.98] 60 i 3017.25} 100 25 3173.20] 100 15 
2161.00} 50 1 13018.04| 300r 50 3173.93} 80 30 
2164.85] 25 50 3619.37] 100 20 3178.06] 150 20 
2167.75} 50 10 1 3030.69] 500 40 3178.24) 80 10 
2188.97) 50 e 3032.81] 50 15 3181.88] 100 12 
2194.39] 40 100 3040.90] 200 100 3182.57| 100 15 
2205.74) 20 50 3042.74] 20 50 3185.33] 150 12 
2206.27| 25 50 3043.50] 100 15 3186.98} 100 15 
2231.16} 12 50 3043.64) 60 12 3187.33] 80 12 
2255.85} 125 2 3044.41) 50 10 3189.46} 125 15 
2260.11) 25 50 3044.91) 100 12 3194.23) 125 15 
CRAY! Visi 501 3049.46] 80 15 3194.62] 50 10 
2270.17) 60 15 3050 39) 100 50 3195.08} 100 12 
2272.54 4w 50 3051.17] 80 15 3213.31] 50 40 
2279.11] 100 25 3054.97] 50 10 3223.86] 100 8 
2282.26] 1 0 125 3055.21) 80 15 3227.28] 125 12 
2283.67} 50 15 1 3058.66} 500 r 500 3229.21] 125 5 
2336.80} 50 80 3060.30} 100 30 3231.42] 150 12 
2362.77} 50 12 3062.19} 100 30 13232.05} 500 r 20 
2367.35] 50 80 3066.12] 50 10 3232.54| 150 10 
2369.24) 50 12 3069.94) 125 15 3234.20] 150 12 
2371.18} 50 15 3074.08) 125 20 3234.73} 100 10 
2377.03] 50 30 3074.96] 125 20 3238.63] 100 20 
2377.61} 50 15 3077.06) 100 12 3241.04} 80 20 
2396.77] 100 12 3077.44] 80 8 3252.01} 50 15 
2423.07} 25 80 3077.72| 100 30 3254.91) 60 12 
2424.97) 50 8 3078.11) 125 15 3256.92] 80 12 
2461.42) 50 10 3078.38] 125 15 3260.30} 60 10 

J 2488.55) 50 w 15 3084.60) 60 10 1 3262.29] 500r 50 
2492.37| 50r 8r 3086.27] 50 10 3262.75| 100 20 
2513.25} 50 8 3087.75} 50 10 3264.69] 100n 10 
2542.51] 50 8 3088.27| 60 12 1 3267.94) 406r 30 
2580.03) 15 100 w 3090.08] 100 15 3269.21| 200 20 
2581.96} 80s 5 3090.30} 100 12 3275.20] 200 15 
2590.75| 75 81 3090.49] 80 15 3277.97| 80 8 
2613.06] 50 10 3093.59] 125 15 3290.26} 200 20 

J 2637.13] 150 30 3101.53} 125 20 1 3301.56) 500r 50 
2644.11) 75 10 3104.98] 200d 15d 3306.23| 80 12 
2658.60] 50 10 3105.99} 150 20 3310.91] 200 30 
2689.82) 50 10 3108.98] 125 15 3315.42} 50 15 
2699.59} 50 8 3109.38) 125 20 3324.33} 50d 15d 
2706.70} 50 8 3111.09] 100 20 3327.42| 80 15 
2714.64) 50r 10 3114.81] 50 12 1 3336.15] 200r 50 
2720.04| 75 15 3116.47| 50 15 Book. fal ov 12 
2721.86) 75 10 3118.12} 80 15 3357.97] 100 15 
2732.80] 75 15 3118.33) 150 20 3361.15} 80 20 
2761.42] 50 10 3124.94) 150n 10 wo 3364.12} 100 12 
2796.73} 100 15 3129.23] 60 15 3370.20] 50 10 
2804.07} 80 20 8131.11] 125 30 1 3370.59} 300r 30 
2806.91| 100 w 1 3140.31] 60 12 3378.68] 50 10 
2814.20} 50 25 3140.94] 50 12 3384.00) 80 5 

1 2838.63] 100r 100 3145.96} 60 10 1 3387.84} 100 15 
2844.40} 50 25 3152.07} 80 15 1 3401.86} 200 20 
2850.76] 75 25 3152.67| 150 18 1 3402.51) 200 15 
2860.96] 100 25 3153.61] 125 20 3427.67| 80 15 

















Il. EMISSION SPECTRA 2000-10,000 A (Continued) 


Osmium (Continued) 
























































Wave : Wave 2 at Wave 2 : 
length Are Spark lencel Are Spark length Are Spark 
3444.46] 50 iy? 13790.14} 80 30 4189.91) 0 3 
3445.55} 89 15 3790.73] 100 20 4195.14) 100s 1 
3449.20} 100 20 13793.91| 125 300 4202.06} 100 4 
3455.03] 50 15 3800.44) 50 15 4211.85} 150 50 
3458.38] 200 12 3827.14] 50 20 T 4260.85) 200 200 
3459.02| 100 10 1 3836.06] 150 20 1 4293.95} 60 6 
3465.4e| 60 12 3840.30} 156 20 4311.40) 150 9 
3478.53} 100 15 3843.66] 80 12 4328.68] 60 4 
3487.46] 50 15 1 3849.94] 125 20 4365.67| 60 4 
3498.54] 80 15 3853.44] 100 15 4370.66] 50 6) 
3501.16] 100 15 1 3857.09} 150 15 4394.86] 150 6 
3504.66] 300 20 1 3865.47) 125 200 4402.74) 50 3 
3518.72} 200 30 1 3876.77} 300 50 1 4420.47] 400r 100 
3523.64| 150 30 3878.57| 50 12 4436.32] 80 3 
3526.03] 80 20 3881.86] 125 20 4447.35] 200 3 
13528.60] 400r 50 3900.39] 50 12 4479.81) 801 1 
3530.06] 100 20 3901.71] 150 20 4184.76] 100 1 
1 3532.80) 100 20 3928.54| 50 10 4488.60} 60 a 
3542.71) 150 10 3929.99] 80 12 4524.87} 80 2 
1 3559.79} 150 0 3938.59] 125 20 4529.67} 80 2 
1 3560.85) 150r 100 3939.57| 50 12 4537.61] 50 es 
3562.34| 50 20 3949.78] 50 10 4539.92! 100 Z 
3569.77| 100 30 3960.51} 50 15 4548.66} 100 5 
3587.31] 60 15 3961.02) 125 20 4550.41} 150 10 
1 3598.11) 300 30 13963.63} 500 50 4551.30) 150 8 
3601.83] 60 20 3964.96) 60 12 4595.04} 80 4 
3604.47) 15 109 3969.67| 100 100 4597.16} 100 4 
1 3616.57] 150 20 3975.44| 50 12 4616.78] 150 6 
3619.43) 6) 25 1 3977.23} 300 40 4631.83] 100 5 
1 3610.33} 290 40 3988.18) 5) 12 4663.82) 100 5 
3648.81} 100 10 3996.80] 50 10 4692.06} 80 3 
3654.4°| 100 15 3998.93] 80 12 4743.89| 60 : 
13656.90} 150 30 4003.48) 50 6 4793.99} 300 6 
1 3670.89} 200 20 4004.02} 50 6 4815.96} 60 ae 
3689.06) 200 30 4018.26] 60 4 4865.60] 80 1 
3703.25) 100 30 4037.84] 801 4 4899.21} 60 i 
3706.56} 50 15 4041.92} 1001 6 4912.60} 80 
3712.84] 5) 12 4066.69) 100 100 5039.12} 50 
3713.73! 100 20 4074.68] 80 6 5149.74] 80 
13720.13| 80 40 4088.44) 100n 3 5376.79} 50 
3732.85] 200 r 5n 4091.82) 100 12 5416.34} 80 
3746.47| 100 20 4100.30} 60 3 5416.69} 50 
13752.52| 400r 100 4112.02} 150 9 5443.31} 50 
3766.30} 100 20 4128.96) 60 3 5523.53} 100 
3768.14] 80 15 4135.78] 200 50 5584.44] 50 
3774.40} 60 15 4137.84] 100 3 5721.93] 80 
3774.62| 60 12 4158.78) 50 1 5780.81} 50 
3776.25} 50 15 4172.57} 60 3 5800.60} 50 
3776.99} 150 20 4173.23] 100 6 5857.76] 80 
13782.19) 400r 200 4175.63) 100 4 5995.99] 50 
OxyGEN 
Wave Discharge] Wave _ | Discharge] Wave Discharge 
length Are tube length Are tube length Are tuke 
II 2293.33 50 2493.75 50 11 3184.79) .. 1001 
II 2300.36 70 2517.41 50 TN 3287.57). 701 
II 2483.53 250 TI 2575.30 100 TI 3390.26] .. 100 
II 2445.55 300 II 2733.40 150 11 3470.77} .. 100 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
OxyGEN (Continued) 








Wave _ |Discharge} Wave Discharge] Wave 
length Arc tube length Are tube length Are 
13692.44| .. 50 II 4369.28) .. 50 1545.16} .. 
II 3727.30] .. 50 II 4395.95) .. 80 1 5435.76} .. 
11 3749.47) .. 125 II 4414.89 300 | 165436.83] .. 
13823.47]} .. 125 II 4416.97 : 150 15512.70) .. 
11. 3911.95) .. 150 II 4443.04) .. 50 15554.94| .. 
3947.33] .. 300 11 4448.20) .. 70 5750.42] .. 
13947.51) .. 50 11 4452.41) .. 70 5950.60] .. 
I, 11 3954.38) .. 100 I 4465.45) 50 15958.53) .. 
113973.27) .. 125 TI 4467.83} .. 50 1 6046.34) .. 
II 4069.63} .. 60 11 4590.94). 300 16155.99] .. 
11 4069.90} .. 125 11 4596.13}... 150 16156.78) .. 
II 4072.16} .. 300 II 4609.39 ; 60n 16158.20) .. 
11 4075.87] .. 800 II 4638.86] 70 6261.31) .. 
11 4078.85} .. 70 II 4641.83}. 150 6366.28) .. 
II 4085.12} .. 70 11 4649.15) .. 300 6374.29] .. 
II 4089.27) .. 60n II 4650.85)... 70 1 6453.69} .. 
11 4092.94} .. 80 Il 4655.36) .. 50 1 6454.55)... 
11 4097.24] .. 70 11 4661.65) .. 125 |  16456.07) .. 
11 4103.01) .. 50 II 4676.25} .. 125 | 11 6640.90) .. 
11 4104.73} .. 50 11 4699.21) .. 100 16654.12) .. 
114105.00} .. 125 11 4705.32] .. 300 | II 6721.21) .. 
11 4112.02) .. 50 11 4710.00 : 60 Il 6721.35] .. 
11 4119.22} .. 300 11 4751.34 50 1 6727.87) .. 
11 4120.27] .. 50 1 4772.89 50 II 6895.29} .. 
11 4121.46] .. 50 1 4773.76 F 70 II 6906.54]... 
11 4132.82) .. 100 1 4803.00}. 50 1 7002.22) .. 
11 4153.31] .. 200 11 4906.80) .. 50 17157.36] .. 
11 4169.23) .. 50 I] 4924.50) .. 60 17476.47| .. 
11 4185.45) .. 150 II 4941.02) .. 50 17771.93]} .. 
II 4189.79} .. 500 11 4942.97) .. 100 I7774.14] .. 
4222.78] .. 50 1 4967.40] .. 50 17775.43] .. 
4233.32] .. 100 1 4967.86] .. 80 17947.57| .. 
II 4253.74) .. 50: 14968.76} .. 100 1 7950.82] ° .. 
IT 4253.98} .. 100 n 15019.34) .. 50 17952.18) .. 
11 4275.47) .. 50 n 15020.13) .. 70 7995.09) .. 
11 4303.78] .. 60n 15146.06) .. 70 18221.83) .. 
11 4317.16} .. 150 11 5206.61). 60 1 8227.68] .. | 
11 4319.65) .. 150 15275.08) .. 50 1 8230.02) .. 
11 4836.85]. . 70 15299.00) .. 70 1 8233.08} .. 
11 4345.57| 125 1 5328.98] .. 100 18235.41) .. 
II 4347.43) _. 70 15329.59| .. 150 1 8426.33] _. 
11 4349.43]. 300 1 5330.66) .. 500 | 1844638) .. 
11 4366.91} .. | 100 5408.59). 50 i 8819.60) .. 
1 4368.30} .. | 1000 | 




















PALLADIUM 


Wave 
length 











Wave 
length 

















II 2231.59 





2192 











Ii 2372.15 








II. EMISSION SPECTRA 2000-10,000 A (Continued) 





























































PauLapiuM (Continued) 

Wave Wave Wave 

length Are Spark leneth Arc Spark length Are Spark 
II 2418.73 II 2658.72 11 3272.56) .. 60 n 
II 2424.48 100 II 2661.14 100 1 3287.25) 300 w 25 
IT 2426.87 50 II 2679.58 100 13302.13}1000 wn | 200n 
II 2433.10 50 II 2684.76 100 11 3327.23) ... 50 n 
II 2435.32 50 II 2687.66 150 1 3373.00) 800 r 500 wn 
TI 2446.18 100 TI 2688.55 200 1 3380.67| 150 w 2n 
II 2446.71] .. 50 II 2698.55 200 1 3404.58)2000 r 1000 r 

I 2447.91) 200r 100 2714 32 150 I 3421.24/2000 r 1000 r 
II 2448.16] .. 100 II 2714.90 200 1 3433.45/1000 n 500 n 
II 2469.25 150 II 2727.89 200 1 3441.40] 800n 2n 
II 2470.01 150 II 2731.61 (50) 11 3451.35] .. 400 n 
II 2471.15 150 TI 2742.60} .. 100 13460.77| 300r 600 n 
II 2472.51) .. 150 II 2763.09] 300r 30r 11 3468.54] .. 50 n 

J 2476.42) 300r 50 IE 2837.12} .. (40) 13481.15| 500r 2n 
II 2489.61) .. 15 TI 2839.89 100 13489.77| 150 W 35 
II 2496.69) .. 100 TI 2841.03] .. 100 13516.94|1000 r 500r 
TI 2498.78} 4 150n TI 2854.58 4 500 n 1 3553.08) 100r 15 wn 
II 2508.92) .. (50) TI 2857.73) .. 100 3566.63} 60 ae 
II 2514.48) .. 200 TI 2893.09) .. 100 13571.15) 40n 40n 
II 2534.60] .. 100 J 2922.49} 200 25 1 3609.55) 1000 r 700 r 
TE 2537.17)... 100 TI 2954.39) .. 60n 1 3634.69)2000 r 1000 r 
TT 2537.97} .. 100 II 2980.65 200 r 1 3690.34} 300 n 1000 w 
II 2539.36] .. 50 wn TI 2999.55)... 100 n 1 3718.91} 300 200 
TI 2544.83) .. 200 1 3002.65). 100 r 60 13799.19| 200 W 150 
TI 2550.66) .. 150 1 3009.78} 50r 10 1 3832.29] 150 150 
TI 2551.85] .. 100 n TI 3018.50} .. 50n 1 3894.26} 200 W 200 W 
II 2561.02) .. 200 1 3027.91} 150 200 n 13958.64| 500 w 200 
TI 2565.51 2 200 II 3032.20 2 100 n 1 4087.34! 500 100 
II 2569.55} 20 150 3050.08 100 n 1 4140.83] 100r a 
II 2575.49) .. 100 TI 3052.15 150 n 1 4169.84] 200 50 
II 2576.40) .. 100 11 3059.43] .. 150 w 1 4212.95) 500 W 300 W 
II 2577.10 3 150 13065.31) 10 100 1 4473.59] 60 6 
TI 2583.85) .. 200 1 3066.10) 150 2 1 4788.17} 200 n 4n 
II 2584.13} .. 15 1 3114.04) 400 w 500 w 4817.51| 40 8 

1 2593.27 3 100 13142.81) 300 100 15110.81) 100 2. 
II 2595.97 3 150 11 3155.59) 40 1 5117.01) 50 4 
II 2602.76} 20 200 II 3161.95 100 n 1 5163.84} 300 8 
II 2609.86) .. 200 II 3170.26 50 wn 1 5234.86) 50 2 
II 2613.43 100 11 3210.45) .. 60 n 1 5295.63) 200 10 
II 2628.25) .. 200 1 3218.97} 300 8 15395.24| 50 2 
II 2635.94) 50 300 1 3242.70/2000 wn | 600r 1 5542.80) 100 2 
II 2637.07) .. 100 11 3243.13) .. 60 n 1 5547.02) 50 2 
II 2640.18 70 1 3251.64} 200 500 15619.44| 50 2 
II 2642.17 100 1 3258.78} 300 200 n 1 5670.07} 100 Re, 
II 2649.47 200 11 3267.35) .. 200 n 15695.09} 50 
II 2657.56 200 


Wave 
length 


II 2496.00 
II 2497.33 
II 2500.92 
1 2534.01 
I 2535.65 
1 2553.28 
1 2554.93 





Are 








PHOSPHORUS 
eee a ea ee ee 














Discharge Wave Discharge] Wave Discharge 
tube length Are tube length Are tube 
50 3162.34 50 II 3308.85 100 w 

100 3163.87 50 3364.43 100 
50 3171.84 50 3371.10 70 
20 11 3175.14 70 II 3372.70 50 
30 3184.82 50 II 8377.52 50 n 
20 3186.24) .. 50 3378.76 50 
20 3219.30} .. 100 w 3395.35 50 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 


PHospHorus (Continued) 

































































Wave _ | Discharge| Wave _ | Discharge! Wave Discharge 
length Are tube length Are tube length Are tube 
11 3404.33] .. 50 4057.39 50 4675.78) .. 70 
3406.93]. 50 4059.27 | 100 II 4678.94) .. 100) 
3413.51). 70 4080.04 | 150 11 4700.79) .. 50! 
II 3419.24 100 II 4109.19 70 4724.25] .. 75 
If 3424.87)... 100 II 4117.09 50 4727.46] .. 100 
1f 3426.19) .. 50 II 4127.49 70 II 4792.C6) .. 70! 
IT 3470.82) .. 50 4143.84). 50 4854.69} .. 70 
11 3472.87) .. 70 4178.36 300 w IT 4864.38} .. 501 
3474.14)... 70 4222.15) 300 150 w 4872.33) ... 50 
3485.00; .. 50 4246.88). 70 150 w 4876.98} .. 501 
3488.77] .. 70 4249.57)... 100 1] 4927.16} .. 501 
TI 3490.44) .. 70 II 4288.52) . | 50 IT 4943.41] .. 1501 
II 3502.99) .. 70 4385.33] .. | 1001 11 4954.32) .. 701 
II 3507.36) .. 109 w 4400.99} .. | 501 II 4969.64) .. 150 | 
3516.15}... 70 4414.28) _. | 100 5040.74) .. 701 
11 3518.60] .. 50 n II 4414.60) .. 70 5141.49} .. 50 
II 3530.24] .. 70 4420.64)... 70 11 5152.20) © .. 50 
II 3556.48) .. 100 4428.15] .. 70 5156.72) 5. 50 
11 3566.42) .. 70 4443.87) .. 50 5176.38] .. 70 
3577.60)... 50d TI 4452.44) .. 1501 11 5191.40) .. 100 
3583.60} .. 50 4462.94) .. 70 \ 5235.02| 2. 70 
3617.09] .. 100 w II 4463.70) .. 70 11 5253.48) .. 300 w 
11 3631.40) .. 50 II 4467.97] .. | 50 11 5296.09) .. 300 w 
3653.38}. . 100 w II 4475.26] .. | 1501 5303.21) .. 50 
3659.26] .. 50 4479.74) .. Wee 7K) 11 5316.07) .. 150 w 
11 3664.19) .. 100 w 4485.29) .. 50 5344.72) .. 150 w 
3668.59} .. 50 JI 4499.17} .. 1501 TI 5345.81) .. 50 
II 3676.26) .. 100 w THE 4522:92) 3. 50 5386.87) .. 150 w 
11 3706.05} .. 150 w 4523.73) ... 50 IT 5409.65}. . 150 w 
11 3715.85) .. 50 II 4530.78)... 1501 II 5425.92) .. 150 w 
II 3717.62)... 70 4540.20) .. 70 5437.28). 70 
11 3728.66) .. 50d 4541.12) .. 70 11 5450.65]... 1001 
3733.26] © 2: 50 4546.03). . 70 5460 85)... 100 
3744.21)... 70 4548.40)... | 50 TI 5483.55]... 701 
JI 3768.70) .. 50 TI 4554.80] .. ; 100 II 5499.71] .. 150 
3802.07); .. 100 TT 4558.03] .. | 1001 TI 5507.13) .. 701 
II 3827.44) .. 1501 II 4565.21)... 1001 II 5541.18) .. 50 
3885.17] .. 1501 II 4587.90) .. 300 w 5544.49] 50 
3895.02) .. 100 II 4589.78] .. 300 w TE 5583.33]... 701 
3904.78) .. 100 TI 4601.96)... 300 w TI 5588.25] .. 701 
3914.26) .. 1001 II 4622.70) .. 50 n II 6024.14; .. 50 
3922.71) .. 50 II 4626.60) .. 70 II 6043.05}... 150 
3933.37| .. 50 II 4628.70) .. 50 I 9525.78} 100 os 
3951.50] .. 70 4637.16] .. 50 1 9593.54] 70. Pe 
3957.62) .. 100 4641.72) .. 50 1 9734.74] 50 By 
3997.16) .. 70 4649.05) .. 50 1 9750.7°| 70 a 
11 4019.45) .. 50 11 4658.11) .. 1001 1 9796.79} 100 ee 
11 4044.49} .. 150 w 
——— ee ee ee ee 
PLATINUM 
Wave Wave Wave 
length Are Spark length Are Spark leneth Are Spark 
11 2036.46] 15 40 1 2401.87| 300 30 12418.06] 300 50 
I, 11 2144.23) 35 100 1 2403.09) 400 50 II 2424.87} 50 100 
1 2165.17|1000r 25 IT 2405.73). 100 wn I 2428.03} 100 10 
2180.31) 150 15 II 2410.33] .. 50 1 2428.20} 100 20 
1 2292.39] 400 100 1 2413.04] 60 10 1 2429.10) 100 a3 








eee 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Puatinum (Continued) 









































Wave Wave : Wave 
feted Are Spark Levin Are Spark lenathi Are Spark 
TI 2434.46} 20 40 I 2719.04/1000 w 100 w 1 3240.20} 40 6 
I 2436.69} 300- 20 1 2729.91} 500 50 3250.35} 40 8 
I 2440.06) 800 w 100 wn 1 2733.96]1000 n 200 n 1 3251.98} 100 1 
II 2442.63] 20 40 I 2734.50) 100 10 3290.22} 150 10 
II 2450.44] 25 50 J 2738.48] 100 5 1 3301.86} 300 250 W 
1 2450.97) 400 10 II 2743.49 6 40 n 1 3315.05) 200 10 
2467.44| 800r 100 1 2747.61) 150 2 J 3323.79] 150 10 
II 2467.59 5 100 I 2753.86] 100 4 1 3343.90} 100 80 
1 2471.01) 100 20 J 2754.92} 200 5n 1 3408.12} 250 W 60 
2483.37| 40 2 I 2769.84} 50 2 1 3427.92] 50 6 
I 2487.17) 600r 20 T 2771.67| 500 15 3483.42) 70 10 
T 2490.12) 300 20 J 2773.24) 50 5 1 3485.27| 150 200 r 
J 2495.82) 40 10 1 2773.99) 50 2 1 3628.11) 300 W 20 
T 2498.50} 400 50 II 2774.78] 10 100 wn 1 3638.79} 250 10 
1 2504.04) 60 5 1 2793.27| 100 5 1 3643.17} 60 8 
2505.93) 150 10 TI 2794.21} 10 100 wn 1 3663.09} 50 2 
T 2508.50} 300 20 II 2799.99) 20 80 n J 3671.99} 80 10 
TI 2513.88 6 50 I 2803.24} 400 5 1 3674.04) 80 4 
1 2514.07} 150 10n 2818.25) 70 4 1 3699.91] 80 5 
1 2515.03} 150 20 TI 2822.27) 10 60 n 3818.69} 40 10 
1 2515.58} 500 20 I 2830.29/1000 r 600r 13900.73) 40 3 
1 2529.41} 80 ~4 1 2834.71] 80 1 3922.96] 100 20r 
T 2536.49} 100 10 II 2860.68} 30 150 n 1 3925.34) 60 3 
T 2539.20) 400 20 TI 2865.05} 20 80n 13948.39| 60 5 
1 2549.46} 80 10 II 2875.85) 20 80.n 1 3966.36) 80 40 
1 2552.25} 150 20 II 2877.52) 40 200 n 13996.57| 50 ae 
II 2568.59 dl 40 1 2888.20] 50 Sa 1 4118.69} 400 10 
TI 2572.62] 15 50 T 2893.86} 500 25 1 4164.56} 100 80 
2596.00} 200 20 I 2897.87] 400 15 1 4192.43] 100 2 
T 2603.14} 300 20 1 2905.90} 100 15 1 4288.06] 75 In 
II 2616.75] 10 60 J 2912.26] 300 25 1 4327.06] 80 4 
1 2619.57) 300 ii) T 2913.54] 300 25 1 4391.83] 50 3 
TI 2625.33] 35 60 1 2919.34] 150 40 1 4442.55} 800 25 
1 2627.39] 40 a 1 2921.38} 100 6 1 4498.76] 100 5n 
I 2628.03|1000 w 10077 x J 2929.79] 800r 200 w 1 4520.90] 40 2n 
T 2639.35) 500 50 J 2997.97|1000 r 200 r 1 4552.42] 60 10 
1 2645.37) 40 5 II 3001.17 3 50 w 5044.04} 60 1 
T 2646.89/1000 n 100 1 3002.27} 200 30 5059.4°| 60 3 
I 2650.86) 700 100 3017.88] 60 10 5227.66] 80 2 
J 2658.17| 100 10 II 3031.22} 10 40n 5301.02} 150 10 
1 2658.70) 40 5 1 3036.45) 200 10 5368.99} 50 1 
I 2659.45/2000 r 500 r 1 3042.64) 200r 250 r 5390.79] 50 2 
2674.57} 200 10 1 3064.71)/2000r 300 r 5475.77| 60 2 
J 2677.15) 800 w 200 w 13071.94| 60 15 5478.49} 50 2 
II 2679.13 6 50 13139.39| 300 80 5840.12} 80 ee 
TI 2692.24 4 40 3141.66} 150 5n 5844.84} 40 2 
1 2698.43} 500 50 1 3156.56} 150 50 6326.58) 50 is 
I 2702.40}1000 300 1 3200.71] 100 40 6523.45) 80 
1 2705.89)1000 wn | 200 wn 1 3204.04) 250 100 6710.42} 50 
2713.13] 200 10 1 3230.29} 100 6 6760.02] 100 
TI 2717.62 4 40 13233.42| 40 10 17113.73) 80 
PoLontuM 
Wave Discharge Wave Discharge] Wave Discharge 
length Are tube length Are tube length Are tube 
2450.0 10 2558.1 20 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 


















































PoTassIuM 
Wave Wave , Wave i 
length Are Spark length Are Spark length Are Spark 
2036.9 ei! (40) 2836.2 4 (10) JI 3966.69) .. (30) 
2054.9 iH (18) 1 2992.21) 15r 4 TI 3972.55) .. (30) 
2077.9 %% (80) 2993.4 (10) TE3991.77) =. (15) 
2082.1 Ge. (10) 13034.82} 30n = II 3995.10} .. 30 
2085.2 ie (20) TI 3062.18] .. (20) TI 4001.20) .. (40) 
2089.8 (40) II 3075.00 (10) II 4012.10) .. (20) 
2097.65) .. (10) 1 3102.03) 50r i TI 4087.61) .. (15) 
2100.0 e (10) 13102.25| 20r 3 II 4024.92) .. (15) 
2110.05) .. (10) 11 3105.00) . (30) TI 4039.69 F (15) 
2114.2 aN (10) 11 3169.80] .. (10) TI 4042.59 t (30) 
2122.0 {je (29) 11 3190.07) . (20) J 4044.14) 800 400 
QN27:25| (20) 13217.02) 100r 20 n 1 4047.20} 400 200 
2128.9 ir (20) 13217.50} 50r 25 11 4065.21) _. (15) 
2130.75) u: (20) II 3220.60) . (15) II 4093.70) .. (20) 
2132.8 fy (10) 11 3258.81] .. (10) TE 401 2:07 1 > oe (15) 
2137.56} .. (30) JI 3290.65) .. (10 n) 1] 4114.95]... (30) 
2144.5 ‘ig (18) JE 3301.60) .. (10) 11 4134.72) .. (40) 
2149.42) .. (10) $045.02) i: (30) 11 4149.17| .. (20) 
2155.3 ee (20) 3373.60) (30) TI 4186.23]... (60) 
Qi75:12| (10) II 3380.62} .. (30) II 4209.50) .. (15) 
2177.92) .. (10) II 3384.86) .. (30) 11 4222.97| (40) 
2186.93} .. (40) TI 3392.63) .. (10) TI 4225.60) .. (40) 
II 2190.0 he (40) JI 3404.24) .. (30) Il 4263.31) .. (40) 
2196.7 an (10) II 3440.05] .. (40) II 4284.85) .. (10) 
IT 2210.53} .. (20) 1 3446.72) 150r 100r IT 4288.65} .. (15) 
2213.1 bie (20) 1 3447.70} 100r 75r II 4304.94) .. (40) 
2217.23) .. (10) 11 3481.11] .. (30) II 4309.08) .. (40) 
2221.58} %- (30) 11 3529.53}... (10) 4332.02) _. (10) 
2240.89) .. (40) 1E3530:71) «i: (40) TI 4339.98) .. (20) 
2250.92 (30) 11 3562.15) .. (15) TI 4362.96) .. (20) 
J] 2255.29] 2: (10) II 3608.87) .. (10) II 4388.13] .. (40) 
2260.82) o. (30) 11 3618.43) .. (20) 1h4423°72| (10) 
2260.6 is (30) 3626.42) .. (15) II 4466.66) .. (20) 
2262.1 a (10) II 3637.00) .. (10) II 4505.34)... (30) 
2265.04) .. (30) 11 3668.63} . . (10) , 11 4595.61] .. (40) 
2270.9 ds (30) II 3676.05) .. (10) II 4608.42) .. (40) 
2280.05] .. (10) 11 3681.52) .. (30) TI 4659.32) .. (40) 
2300.9 a (10) 11 3716.59) .. (20) II 4744.92) .. (15) 
2306.58) .. (10) TL 3721.34| .. (20) IT 4829.21) .. (100) 
2815.22) .. (20) IE 3739.12). .. (20) 1 4869.70} 10 * 
2319.15)... (30) II 3744.40) .. (20) TI 4938.75) .. (10) 
2324.33) .. (10) 11 3756.63) .. (10) IE 4943.24] .. (30) 
2840.15) 2. (10) II 3767.37) .. (30) 1 4950.82) 10 we 
II 2342.30} .. (10) 11 3783.19) .. (30) 1 4956.04) 10 
2348.3 iis (20) II 3800.14) .. (30) 1 4965.04) 15 a 
2350.2 ae (10) 11 3816.55)... (30) TI 5005.34) .. (15) 
TI 2358.70) .. (50) 11 3817.54)... (40) II 5056.18) .. (60) 
2370.25) «©. (30) 11 3821.30) <: (10) 1 5084.21} 201 iy 
2379.5 bite (18) 11 3844.02) .. (10) 1 5097.14) 25n 
2393.4 an {103 JI 3861.41} .. (10) 15099.18} 251 rt: 
2402.0 ve 10) II 3873.75] .. (20) 15112.20) 301 uh 
2410.4 AS (10) II 3878.62) .. (15) 12. 5310.21) (25) 
2436.6 ae (20) IE 3883.36) .. (10) 1 5323.23} 401 a 
2446.0 44 (20) II 3897.87] .. (60) 1 5339.67} 401 ” 
2470.4 5G (10) II 3899.24) .. (10) 1 5342.97} 301 ee 
2474.2 are (10) TE3900.11) .. (10) 1 5359.52) 401 Sc 
2538.6 55 (10) II 2983.05) .. (20) II 5470.06) .. (40) 
II 2550.02) .. (20) 113926.34| :. (20) II 5536.01) .. (10) 
2662.4 Ee (10) 3934.46) .. (20) JI 5642.67) .. (25) 
2736.0 a (20) 11 3942.5] .. (30) DLS GELS 2a (15) 
2803.8 ae (30) TI 3955.21| :. (30) 1 5782.60) 60 Ea 
II 2808.99) .. (10) 11 3956.10) .. (10) 15801.96} 50n 20 
II 2819.26] .. (10) 11 3959.78] .. (10) 1 5812.52} 30 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Porasstum (Continued) 























Are 





5000 r 
50 W1 
20n 
10n 


Spark 


200 























Wave Wave Wave 

engi Are Spark ae Are Spark length 

1 5832.09} 50 aes II 6307.24 (40) 1 7698.98 
6050. Ss (12) TI 6427.69| .. (20) | 19591.8 
6119.95 (10) 6911.30} 300 uy | 19950.5 
6120.22 (60) 1 6938.98] 500 .. | 19955.2 

TT 6246.46 (30) 17664.91}9000r | 400 | 
a 
PRASEODYMIUM 

2230.37| .. 40 3826.29] 80d 50d 4008.71 
O07 TTS. 100 3830.72] 100 60 4015.39 
2445.52) .. 40 3842.36] 80 40 4020.99 
3101.27] 40 2 3844.56] 50 10 4025.54 
3121.57| 50 4 3846.66| 70d 30 4031.75 
3245.46) 40 4 3850.83) 50 15 4033.86 
3499.09] 40 3 3851.62| 200w | 150w 4039.36 
3544.00] 40r 10r 3852.80] 100 50 4044.82 
3615.16] 40 4 3854.90] 80 w 30 4051.15 
3630.97| 50 20 3865.46) 200r 125r 4054.84 
3641.62! 50 5 3876:18| 80 30 4056.54 
3646.30] 50 16 3877.22| 125 w 80 w 4062.82 
3660.37; 40 20 3879.21] 100 80 4068.80 
3668.83] 100 40 3886.47| 80 60 4079.79 
3685.26] 60 8 3885.19] 100 w 40 w 4081.02 
3687.045 60d 20d 3889.33) 150 70 4081.90 
3687.20) 50d 15d 3902.47) 60 40 4087.21 
3689.40] 40 10 3908.03] 100 50 4094.97 
3694.69] 40 4n 3908.43] 100 60 4100.75 
3699.51] 40 10 3912.90] 150 80 4113.89 
3714.06] 50 20 3913.56] 80 30 4118.48 
3729.11] 40 7 3915.47| 40 20 4141.26 
3733.03] 40d 20 3918.86] 100 30 4143.14 
3734.41] 40 30 3924.14] 100 15 4164.19 
3739.19] 80 30 3925.46] 125 100 4171.82 
3741.01] 40 15 3927.45] 80 35 4172.27 
3751.00] 40 30 3929.26] 40 30 4179.42 
3752.29] 40d 30d 3935.82| 125 50 4189.52 
3761.87} 150 100 3937.03} 50 8 4191.61 
3764.81! 100- 50. 3938.31) 40 30 4206.74 
3768.93} 50 ° 30 3940.15} 80 15 4211.86 
3771.77| 40d 20d 3947.63] 125d 60d 4222.98 
3772.85} 80d 20 3949.44] 150 100 4225.33 
3774.06] 100 50 3953.52| 150 100 4241.02 
3778.75| 40 20 3960.60} 50 25n 4247.66 
3781.64] 100d 50d 3962.44| 60 50 4251.49 
3783.86| 100d 30d 3964.26] 60 50 4263.80. 
3785.50] 50 20 3964.82) 125d 80d 4272.27 
3788.93] 50d 25d 3965.26] 100 50 4280.10 
3792.52) 100 8 3966.57| 100d 70d 4282.44 
3793.79] 40d 30d 3967.13) 40d 25d 4297.76 
3794.38] 50d 25d 3971.16] 100 60 4302.10 
3796.92) 40d 20d 3971.69] 60 40 4303.59 
3799.68] 50 25 3972.16] 125 80 4305.76 
3800.30] 100 50 3976.29] 50 10 4311.10 
3803.11] 50d 20 3982.06] 125 100 4316.06 
3804.85] 25 w 50 w _3986.17| 40 15 4317.84 
3809.16] 80 40 3989.72] 200 125 4323.55 
3816.17} 40 40 3994.83] 300 25 4328.42 
3818.28) 125 100 3997.05} 100 40 4328.98 
3821.82| 50 50 3999.19] 50d 40d 4329.41 
3823.18] 125. 25 4000.19] 50 25 4330.44 








Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
PRAsSEODYMIUM (Continued) 
























































Wave Wave Wave 
length Are Spark fenath Are Spark length Are Spark 
4333.15) 40 10 4487.82) 40 3W 4822.98] 125 10 w 
4333.91) 150 100 4488.17) 40 10 4826.65; 40 wn a 
4334.62] 40 6w 4496.43] 200 125 4832.07) 100 w i 
4335.7£| 80 20 4510.16} 200 125 4837.04| S0w 3 
4338.69] 100 50 4517.59} 40 w 15w 4848.55) 125 w es 
4342.81] 40 bw 4520.78) 40 15 4859.04) 40w Be 
4344.33] 150 w 80 w 4534.15) 150 80 4865.24) 40 2 
4347.49] 100 40 4535.92) 125 1C0 4877.82) 50w bw 
4350.40} 70 25 4548.54) 60 30 4906.98) 50 Ar 
4351.85} 80 60 4552.26) 60 ee 4914.03) 60 ane 
4354.91) 80 30 4563.13] 100 40 4924.59] 80 a 
4359.11) 70 25 4570.56) 40 15 4936.00) 50 He 
4359.79) 100 40 4576.32} 50 15 4939.73] 100 =8 
4362.98) 50 20 4578.14| 40w 3W 4940.30) 50 be 
4368.33) 125 90 4612.07) 60 15 4951.36) 150 oe 
4371.61) 125 40 w 4628.75) 200 56 w 4956.64, 40w Be 
4373.81; 40 10 4632.28} 40 1 4989.27| 50 e 
4374.41) 50 15 4635.69) 40 = 5018.58) 50 1 
4379.33) 100 w 2 4639.55) 60 2 5019.75) 50 1 
4380.32) 50 20 4643.50! 607 bw 5026.97| 80 1 
4384.80) 40 15 4646.06) 50 8 5045.53) 40 1 
4396.12) 80 50 4651.52) 125 40 w 5110.38) 80 2 
4399.33) 40 20 4664.65) 100 15 5110.77} 80 3 
4403.60} 100 40 4672.08) 100 25 w 5129.52) 100 Be 
4405.85) 100 100 4684.94) 125 10w 5133.42| 60 x 
4408.84) 125 100 4687.81) 50 1 5135.12] 50 2 
4412.15) 50 15 4695.77| 60 2 5161.74| 40 1 
4413.76) 90 40 4707.54] 80 10w 5173.90] 100 4 
4419.06) 80 30 4707.94| 50 10w 5219.05) 50 2 
4419.67) 100 50 4708.15) 50 10w 5220.11] 80 3 
4421.23) 100 35 w 4709.52) 40 1 5259.74] 125 3 
4424.59) 90 35 4726.35) 40 w = 5285.63) 40 1 
4429.24) 200 125 4728.63} 40 w 67 5292.10] 60w ms 
4431.89} 40 iw 4730.69| 60 1 5292.63] 50 2 
4432.34] 80 10w 4734.18] 100 w 8w 5352.40} 80 2 
4438.15) 50 20 4736.69) 125 1 | 5381.26] 60 2 
4446.98} 50 30 wn 4744.16} 80 esa 5509.15} 50 2 
4449.87) 125 80 4744.92) 100 10w 5707.61} 100 w =e 
4450.21} 40w 20 w 4746.93} 100 25 w 5779.29] 50 A 
4451.95} 80 20 4755.98] 50 2 5823.72) 60w 1 
4454.38] 60 15 4756.13} 50d 2n 6017.80] . 40 2 
4458.34] 90 10 w 4757.94| 100 w bw 6055.13) 100 w oe 
4465.98} 90 30 4762.73] 60 10 6161.16} 50 2 
4468.71] 125 100 4765.22) 80w 5w 6165.94] 50 2 
4477.26] 125 30 w 4783.35] 125 10w 6359.04 407 — 
4485.54) 40 bw 4801.15) 40 3 6673.78} 40 Bn 
RADIUM 
Wave Discharge] Wave Discharge! Wave Discharge 
length Are tube length Are tube length Are tu 
11 2169.9 | .. 125 II 2795.21 125 11 3851.90 25 
II 2369.73] .. 50 II 2813.76 400 | 11 3894.55 25 
Il 2460.55}... 50 II 2836.46 25 II 4194.09 80 
II 2475.50)... 125 11 3033.44 150 Il 4244.72 40 
II 2586.61) .. 50 13101.80 75 II 4340.64 1000 
II 2643.73] .. 125 I 3649.55 1000 II 4436.27 200 
II 2708.96 200 11 3814.42 2000 TI 4533.11 300 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Wave 
length 


1 4641.29 
II 4682.28 
1 4699.28 
1 4825.91 
1 4856.57 
II 4859.41 
II 4927.53 
1 5041.56 
1 5081.03 
5097.56 

1 5205.93 
5263.96 

1 5283.28 
1 5320.29 
1 5399.80 
1 5400.23 
1 5406.81 
1 5482.13 
1 5488.32 
1 5501.98 


2756.3 
2808.4 
2812.1 
2826.5 
2830.6 
2836.3 
2838.5 
2842.1 
2868.7 
2883.8 
2887.2 
2892.7 
3006.8 
3010.8 
3032.5 
3036.8 
3037.7 
3045.2 
3054.3 
3064.6 
3068.9 
3077.7 
3100.19 
3105.7 
3106.7 
3114.6 
3169.7 
3175.6 
3192.0 
3196.9 
3241.5 
3254.5 
3306.7 
3312.8 
3330.0 
3356.5 
3377.2 




















Discharge 
tube 


40 











Raprum (Continued) 












































1 9327.02 








Wave Discharge] Wave Discharge 
length Are tube length Are tube 
1 5505.50 25 1 6438.9 30 
T 5553.57 250 1 6446.20 1000 
1 5555.85 500 1 6487.32 1000 
J 5601.5 35 T 6532.08 30 
1 5616.66 250 6545.93 30 
1 5660.81 1000 6585.41 50 
II 5661.73 50 TI 6593.34) 500 
II 5728.83 25 1 6599.47 30 
5755.45 25 II 6719.32 500 
1 5778.28 35 1 6758.2 50 
1 5795.78 35 16903.1 30 
1 5811.58 35 I 6980.22 1000 
II 5813.63 500 II 7078.02 70 
5957.67 35 1 7118.50 1000 
1 6151.19 80 1 7141.21 2000 
1 6167.63 70 J 7225.16 1000 
1 6200.30 1000 1 7310.27 500 
II 6247.16 50 1 7838.12 100 
1 6336.90 500 II 8019.70 200 
2 
RADON 
; => +=" Fe Sa wee ee ll Rear Ot Ls Gd Cee ee ere eS ee 
3429.7 60 4604.40 200 
3479.5 30 1 4609.38 250 
3615.0 30 4625.48 500 
3621.0 250 4644.18 300 
3626.5 25 4680.83 500 
3634.8 250 4701.70 50 
8664.81 25 1 4721.76 150 
3679.0 30 1 4749.27 25 
3688.3 40 4768.59 100 
13739.89 25 4817.15 100 
13753.65 50 4829.2 35 
13917.20 25 4856.2 35 
3931.82 250 4891.1 35 
1 3941.72 25 4915.5 35 
1 3952.36 25 4950.0 35 
3957.15 25 4978.84 300 
3971.67 80 5044.8 35 
3981.68 150 5084.48 300 
4017.75 150 5582.4 200 
4045.3 35 5715.9 80 
4114.56 80 1 5722.58 30 
4166.43 500 5888.6 80 
4187.81 35 5894.4 30 
4203.23 200 1 5932.60 25 
1 4226.06 50 1 5951.57 25 
I 4307.76 400 1 6627.23 30 
1 4335.78 35 1 6751.81 40 
1 4349.60 5000 1 7055.42 400 
4371.53 30 1 7268.11 200 
4383.30 35 1 7291.00 40 
1 4435.05 200 I 7450.00 600 
1 4459.25 250 1 7809.82 100 
4507.83 80 1 8099.51 100 
1 4508.48 250 1 8270.96 100 
4546.8 35 1 8600.07 100 
1 4577.72 250 50 





2199 


Il. EMISSION SPECTRA 2000-10,000 A (Continued) 















































RHENIUM 
SSS eo 

Wave Wave ae ae Wave 

length Are Spark length Arc Spark Meret Arc Spark 
2017.88} 40 6 I 2647.12) 100 en 1 3054.90} 40 
2023.66} 10 50 2649.05) 100 ne 1 3058.79} 50 
2092.49} 18 50 | 12651.90} 100 dg 1 3067.39} 60 
2097.16} 40 |} 10 ! 2654.12) 5 ate 3069.94) 125 
2109.25} 50 | 8 2663.63) 150 os 3071.16) 50 
2112.28 6 | 40 2670.80) 50 We 3072.96) 40 
2167.96} 40 12 2671.84) 60 = 1 3082.43} 100 w 
2176.23} 40 8 1 2674.34] 100 Ae 13084.21| 40 
2198.94] 40 10 2683.56) 50 no 3088.77| 60 
2214.27) 100 W 100 W 2688.53) 100 he 1 3093.65) 60 
2226.45} 60 12 2690.26) 50n ‘ 3095.06) 40 
2238.64; +40 4n 1 2697.27) 50 ie 1 3100.67} 100 
2256.22} 40 7 1 2715.47) 100 a 13108.81| 125 
2275.25) 300r 300r 1 2722.71| 50 Re, 13110.86} 100 
2276.65} 40 3 2732.21) 40 os 3118.19} 200 
2301.82) S: | 40 2733.04) 40 w = 13121.37| 100 
2327.28 7 40 1 2753.05} +0 =A 1 3128.95} 100 W 
2335.75) 40 9 2758.00; 60w 2. 13151.63} 150 w 
2368.54 7 40 1 2763.31} 40w Be 1 3153.79] 80 
2381.14) 40 7 2763.80} 50 =a 13158.31} 200 
2405.05] 100 3 2766.40} 50w es 13168.38) 150 w 
2405.60} 80 cies 1 2770.42} 60 55 3177.71} 80 
2421.76} 50 BA 2781.45) 40 ee 1 3182.87] 100 
2431.53} 50 oO 1 2783.57) 150 w We 13184.75} 150 
2432.17| 100 W oe 2790.94) 40 me 13185.56} 200 
2441.48) 40 SS 2791.29) 60 a 13192.37| 40 
2446.99] 100 W ae 2807.87; 50w ta 13194.48} 50w 
2449.71) 40 at 2814.68) 50 os 13200.04) 50w 
2461.18] 125 as 2816.33) 40 as 3204.20) 300 
2461.86} 80 ey J 2819.95) 150 W oe 13211.76} 40 
2483.92| 150 os 2834.06) 100r a5 3212.94) 50 
2485.81} 50 3 2837.55| 40 “a 3227.46] 40w 
2486.78] 50w oe J 2840.35) 40 =e 3235.94] 50 
2487.23) 50 35 1 2850.98) 40 - 1 3252.26) 40 
2501.72) 80 oo 2867.20} 40 fe 1 3258.85) 100 
2502.38] 60 a3 1 2871.81) 50 se 3259.55) 100 
2504.60) 80 ae 1 2875.29) 80 a4 3261.55) 50 

1 2508.99} 125 o3 2883.45} 60 See 3268.08) 40 
2516.12} 125 or I 2887.67) 125 ae 13268.48} 40 

1 2520.01; 50 a 2891.88) 40 she 13296.70} 80 
2521.59} 100r at 1 2896.02) 125 w = 1 3296.99] 60 
2534.80] 100 w mn J 2902.48) 125 W 6 1 3301.60) 50 
2545.49| 60 AS 1 2905.58) 50 xt 1 3303.75) 40 
2552.03) 80 a 2909.82] 40 a3 1 3313.95} 40 
2556.51} 100 on J 2924.60} 40 W ne 1 3322.48) 150 
2558.05} 60 oh 2927.40) 125 w fe 13335.37| 100 
2564.19} 50 ot 2930.62} 50 4 1 3338.17} 150 
2573.77| 60 On 1 2943.14) 60 ae 1 3342.26} 200 
.2586.79| 100 od 1 2965.12) 100 Be. 1 3344.35] 150 
2587.14| 40w SS 1 2965.76) 150 w tice 1 3346.20} 100 
2592.87; 50w Ais 1 2968.05} 40 Bye 1 3353.21; 40 

1 2594.85} 40 sf J 2976.29) 50w Ys 3355.29] 60n 

1 2595.24} 60 a 2978.16] 40 ae 1 3359.20) 40 
2599.86] 80 x 2980.83] 40 ce 1 3362.75) 40 
2603.87| 100 40 1 2988.48} 40 34 3379.05} 50 
2614.56) 60 ce 1 2992.37} 100 ss 1 3379.72) 80 
2620.02) 60 5 1 2999.59} 125 aq 3390.24| 40 
2620.35) 50 is 3001.13} 40 5 13399.30} 200 w 
2623.31) 50w = 13004.14) 40 5 1 3404.72} 100 
2631.58) 80 Zs 13006.43} 40 a5 13405.89) 150 
2633.62) 40 aa 13016.02) 80 W os 3408.68} 100 

1 2636.64| 125 Fi 3016.49} 100 ea 13417.80) 40r 
2642.76] 125 an 13030.45) 100 55 13419.40) 80 





Ii. EMISSION SPECTRA 2000-10,000 A (Continued) 


Wave 
length 


1 3420.76 
1 3424.60 
1 3427.62 
1 3437.72 

3441.26 

3449.37 
13451.81 
1 3453.50 
13460.47 
[3464.72 
13467.95 
13480.38 
13480.85 

3482.24 
1 3503.06 
1 3512.29 

3516.65 

3517.33 
1 3537.47 
1 3549.89 

3551.31 
13558.95 

3568.23 
13579.18 

3580.13 
1 3580.97 
1 3588.02 

3610.49 
1 3617.08 
1 3637.84 
13642.99 
1 3651.97 
1 3689.52 
1 3691.50 

3697.70 
13703.24 
1 3709.94 
13717.29 
13725.77 
13735.33 
1 3740.10 
13745.44 
1 3777.66 
13787.53 

3795.80 
13796.60 
13797.59 
1 3817.56 
1 3834.23 
1 3836.32 
13843.45 
1 3869.92 
1 3875.25 
1 3876.89 
1 3917.27 

3920.88 
1 3929.84 
13936.90 
13945.91 





Are 











Spark 














RHENIUM (Continued) 


























ee Arc Spark i th Are Spark 

1 3962.48] 1060 5278.24} 100 

1 4023.35} 40w 5317.28] 40 w 

1 4029.64] 80 5321.26] 40 

1 4033.31) 40 5327.46] 100 

14110.90) 40 5331.90) &0 

1 4121.63) 50 5369.81] 40 

1 4133.41] 200 5377.04) 300 W 

1 4136.45) 150 w 5532.66] 100 

1 4144.36) 125 w 5563.21] 150 w 

1 4149.97} 40 w 5584.75] 40 w 
4170.39] 40 5667.90) 100 

1 4182.98) 1507 5740.30) 50 w 

1 4194.67} 40 5752.95| 200 w 

1 4221.08} 100 5776.84| 300 w 

1 4227.46} 200 W 5815.87; 50 w 

1 4257.59} 125 w 5834.33] 200 
4291.18) 100 w 5852.02) 40w 

1 4315.71) 40w 5943.24] 100 

J 4332.26} 50 6145.80} 50 w 

1 4358.69} 80 1 6146.82} 50 
4367.58] 80 16217.99] 40 w 
4391.33] 60w 1 6229.44| 40 w 
4392.49} 100 1 6243.22) 50w 
4394.38] 100r 1 6307.72} 100 w 
4406.40] 60 1 6321.89} 100 w 
4415.82) 40 1 6350.75) 100r 
4440.44) 40 16511.48} 60 
4454.67| 100 16577.15} 50 W 
4467.94) 50 1 6592.54) 60 w 
4477.99} 40 w 1 6605.19} 100 W 
4478.39] 40w 6652.40} 80 W 
4507.03} 40 w 6751.22) 50 
4513.30] 300 6752.03} 50 
4516.63] 80 6813.42} 200 w 
4519.74] 40d 1 6829.96} 200 w 
4522.72| 100 1 6971.53} 150 
4523.88) 40 1 7006.65} 100 
4529.93] 40w 1 7024.13} 125 
4605.73] 50 1 7228.03} 40 
4614.70} 50 1 7246.67} 300 
4625.98] 40 1 7273.84! 150 
4630.84] 50 7292.67| 300 
4695.01) 40 7352.03} 50 
4705.03} 40 w 1 7578.72] 200 w 
4727.62) 40 1 7611.90} 100 
4748.38] 50w 1 7620.25) 200 wl 
4791.42) 200 w 1 7640.93) 400 wl 

1 4889.17|2000 w 1 7869.60) 100 wl 
4923.93) 150 17898.47| 40 
4946.74] 100 1 7912.94) 400 wl 

1 4985.99} 40 W 1 7980.75} 300 wl 
5058.56) 40 1 8417.14] 300 
5096.50] 100 1 8527.73} 300 W1 
5104.63] 50 w 18675.65} 50 Wl 
5120.32) 40 8786.77} 40 Wl 
5126.69) 50w 9383.74] 40 
5178.91) 100 W 9710.52] 50 
5270.98] 200 W 1 9949.90} 200 W 
5275.53| 500 w 19955.45) 60 W 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 





















































RHODIUM 

Wave ; | Wave J Wave 

length Arc Spark length Arc Spark ‘tara Are Spark 
2013.74) .. 100 | 2377.81) ©: 50 2609.17 3 200 
2017.45). .: 80 i 2382.89} 50 5 ] 2622.57; 50 25 
2023.74) .. 70 2383.40} 50 10 2625.40 2 200 Wn 
2036.70) .. 80 2386.14} 80 8 1 2625.88] 60 25 
2037.60} .. 50 2390.62} 10 50 w 2628.12 1 150 
2040.19 2 100 2396.55 2 200 2630.33 2 50 
2048.65}. . 200 2405.22 1 50 2638.74 2 100 
2051.25 2 100 1 2407.88} 60 5 2639.25 2 100 
2059.16] .. 50 2410.69 2 50 J 2652.66} 100 25 
2064.17 3 100 2411.94 2 50 2657.32) .. 70 
2076.83) .. 100 2415.84} 100 200 2659.11) see 100 
2085.58] .. 100 2420.98) 30 100 2674.44 1 200 w 
2089.48) .. 80 2427.34 2 50 2676.25} §F1 100 
2091.07) .. 100 2438.79 2 100 J 2680.63) 60 10 
2096.05) .. 80 2443.71 4 100 2681.60) .. 100 
2097.83 3n 200 2444.06 2 100 2683.56 1 200 
2098.99] 15 300 J 2444.27} 100 w 3 2684.21 2 150 
2100.52 2 100 2447.85 4 200 w 2689.62 Vl 100 
2100.76} 50 ats 2448.28 2 too 2691.12 1 60 
2102.45) .. 50 2455.70) 15 200 W 2700.59 2 80 
2104.89]... 100 2456.18 5 150 1 2703.73) 150 25 
2111.69) .. 150 2458.90) 50 300 2705.63] 100 300 wn 
2112.70 3 80 2461.04] 80 200 wn I 2707.23) 100 4 
2113.70) .. 7 2463.44 2 150 1 2709.52} 50 2 
2116.87 3w 50 2466.15 oh 100 | 1 2714.41} 150 5 
2118.50 2w 200 2467.23) .. 50 1 2715.04) 50 2 
2139.43) .. 100 J 2470.39} 70 5 2715.31) 50 500 wn 
2163.18 50 1 2471.47) 70 8 1 2716.82} 50 3 
2167.32 80 2471.77| 3 100 1 2717.51} 100 5 
2187.58 501 2482.73 2 100 PHAN ET 50 
2199.96} .. 50 T 2483.33) 100 r 5 1 2718.54} 150 20 
2203.55) 15 50 w 2485.82 2 50 2720.14) 100 6 
2205.02] .. 100 2487.47| 100 8 1 2720.52! 50 2 
2206.35] .. 80 2490.77| 100 1000 wn J 2728.94] 200 200 
2226.53) 50 al 2491.85] 2 400 n 1 2736.76} 100 3 
223 7cCL\\ ee 100 T 2492.30] 100 10 2737.40) 30 400 wn 
2240.00} .. 50 2495.95 2 50 2739.92) 10 300 
2246.38] .. 50 2501.27) 50r 50 2747.63 1 100 
2261.75 2 100 2503.84 2 150 1 2752.84) 50 2 
2263.43 5 200 2505.10 2 260 - "2761.26 1 50 
2264.14] 50 25 2510.65 5 200 wn 2764.83} 15r 125 
2276.21) 24 50 1 2515.75) 60 10 2766.54 5 150 
2276.96) 20 150 2517.52) oe 150 J 2767.73} 100 4 
2284.08] .. 200 2520.53] 10 1000 wn 2768.23] 50 4 
2290.03) 25 500 2534.57 2w 100 w 1 2771.51) 100 8 
2294.12 1 50 2537.04 15 100 2775.77 5 125 
2295.12) 5 50 2537.73) 4 50 1 2778.05} 100 3 
2298.26) .. 150 2542.16} 1 50 2778.15) 2 100 
2305.95] .. 100 wn 2543.94) 15 100 r 1 2779.54] 100 6 
2312.65 2 100 2545.35 8 150 2781.80 1 150 
2321.86] .. 80 2545.69] 50 10 1 2783.03) 150 10 
2322.58] 50 10 1 2555.36] 100 60 1 2791.16} 100 In 

J 2333.31) 8 125 2557.20) 1 100 1 2796.63} 100 1 
2384.77] 251 500 2557.92 1 50 J 2826.67} 100 50d 
2336.84 i 125 2559.90 5 700 1 2827.31) 50 hy 
2346.44 2 100 2561.92} .. 50 1 2834.12) 70 30 
2349.68 3 125 2568.83 2 100 1 2836.69] 60 a 
2350.35)" ee 50 2569.07} 3 125 1 2856.16] 60 30 n 
2357.43 2 50 wn 2581.69 1 150 1 2862.93) 150 60 
2359.18] 15 100 2587.29 2 100 2864.40} 70 10 
2359.57| .. 50 2592.16) .. 80 2871.35} 100 10n 
2366.88} 3 50 2597.07} 3 150 2873.62} 60 10 
2368.34) 50 2 2603.32) .. 100 1 2878.65) 50 10 











II. EMISSION SPECTRA 2000-10,000 A (Continued) 





Ruopium (Continued) 





3440.53 
13447.74 
13450.29 

















1 4119.68 
1 4121.68 
1 4128.87 








2203 

















1 8036.11 
18045.40 
18136.20 














LN ll el oo ny 


Wave Wave . Wave 
feneth Are Spark length Are Spark Jength 
2882.37| 80 10 3451.15} 50 iz 1 4135.27 
1 2889.11) 80 In 1 3455.22! 300 12 4154.37 
J 2889.84) 70 30 13455.42| 50 2 1 4196.50 
I 2899.95} 70 30 13457.07|} 100 4 1 4211.14 
I 2907.21} 100 30 13457.93} 125 10 1 4288.71 
2910.17} 50 12 1 3462.04} 1000 150 1 4373.04 
J 2912.62) 50 20 13469.62} 100 10 1 4374.80 
1 2915.42} 80 40 1 3470.66} 500 125 1 4379.92 
I 2924.02} 100 *) 1 3472.25] 100 8 1 4528.72 
2929.11} 100 10 1 3474.78) 700 125 1 4569.00 
T 2931.94) 80 20 13478.91| 500 100 1 4675.08 
1 2968.66) 125 30 13494.44| 50 3 1 4842.43 
1 2977.68) 125 30 1 3498.73) 500 60 4843.99 
JT 2986.20} 150 60 1 3502.52) 1000 150 4851.63 
I 2986.99} 80 20 1 3507.32) 500 125 1 4963.71 
1 3028.91) 100 2 13511.78) 50 3 1 5090.63 
13028.43) 80 “13 13513.10) 50 3 1 5155.54 
3067.30) 80 1 13525.66] 50 2 5158.69 
1 3083.96) 150 2 1 3528.02}1000 w 150 5175.97 
13114.91| 100 2 1 3538.14} 100 10 15184.19 
13121.75) 150 Le 1 3538.26} 50 4 5193.14 
1 3123.70) 150 2 13541.91| 50 10 1 5287.16 
13130.79| 60 2 1 3543.95] 150 40 1 5269.27 
1 3137.71} 100 54 13549.54| 150 50 1 5292.14 
3151.36} 80 2 13570.18} 400r 150 1 5354.40 
3152.60} 80 3 1 3583.10} 200 125 1 5379.09 
3155.77) 150 2 1 3596.19] 200 50 1 5381.48 
13179.73| 50 re 1 3597.15) 200 100 1 5390.44 
1 3185.59] 100 20 13612.47| 200 50 5404.73 
1 3189.05} 100 20 1 3626.59} 150 60 5424.07 
13191.19} 300 50 13639.51} 125 70 5535.04 
13194.55) 50 10n 13657.99| 500 W 200 W 1 5544.58 
3197.13) 50 10 13666.21| 70 30 15599.42 
1 3214.32) 70 20 1 3690.70} 125 50 1 5686.38 
1 3217.88) 60 20 1 3692.36] 500 nd 150 wd 1 5806.91 
1 3218.28) 60 hs 13700.91| 150d 150d 1 5831.58 
13237.66| 60 20 13713.02} 100 100r 1 5983.60 
13263.14| 200 40 13735.28| 70 2 6102.72 se 
13271.61} 200 60 13787.12) 50 1 1 6319.53 aa 
1 3283.57) 150 els 3737.27| 50 10 1 6414.72 ce 
1 3289.14) 150 50 13748.22} 200 100 1 6752.35 35 
3289.64] 50r 5 13765.08| 100 70 6965.67 sa 
1 3294.28) 60 25 3788.47) 50 25 1 6979.15 ee 
13300.46| 100 20 1 3793.22) 200 60 1 7101.64 oe 
1 3323.09} 1000 200 13799.31} 25 100 1 7104.45 ee 
1 3331.09) 50 10 13805.92} 25 50 J 7268.18 nS 
1 3338.54] 200 50 13806.76| 50 50 1 7270.82 E 
1 3344.20) 100 20 13818.19) 50 25 1 7271.94 ae 
1 3359.89) 100 50 1 3822.26] 100 100 1 7442.39 = 
1 3362.18) 100 20 J 3828.48) 100 60 1 7475.74 Se 
1 3368.37) 300 50 13833.89] 25 50 1 7495.24 =a 
1 3372.25) 300 200 13856.51| 50 20 1 7772.90 BP 
13396.85|1000 w 500 13872.39] 50 3 17791.61 an 
1 3399.70] 500 60 1 3934.23}. 100 2 7824.91 oe 
13406.55| 50 8 13942.72| 60 25 1 7830.05 Se 
3412.27] 300 60 1 3958.86] 200 100 1.7846.50 AS 
3434.89] 1000 r 200r 1 4082.78} 100 50 1 8029.91 ts 
2 oe 
—_—_—— 








Il. EMISSION SPECTRA 2000-10,000 A (Continued) 




















RvuBIDIUM 





























2217.12} ss (100) 3492.76) .. (300) 1 6159.62} 400 an 
2254.24| .. (70) 3511.19] .. (60) 11 6199.09] 100 
2291.76] (80) 11 3521.44) .. (200) 1 6206.31} 800 100 
2304.14, . (125) IT 3531.60) .- (100) J 6298.33) 1000 150 
2312.45 (100) 11 3541.22| .. (100) 1 6299.22} 300 50 
2333.38 (80) 1 3587.08| 200 40 6310.04]... 50 
2337.05 (125) 13591.59|} 80 20 II 6458.35). 400 
2345.35 (100) 11 3940.57). (200) 6498.31) .. 50 
2349.80 (80) 1 4201.85|2000 r 500 11 6555.62| .. 100 
2364.28 (150) 1 4215.56) 1000 r 300 6560.84 .. 150 
2365.08 (70) 4242.6| .. (150) 11 6775.06] .. 200 
2365.97 (80) 4348.3 |. (80) IL 6805.65| .. 50 
2373.22 (70) 11 4622.45} 50 11 7042.45] .. 150 
2380.44 (125) 11 4776.41) .. (100) 1 7279.99) 400 50 
2381.30 (100) 1] 5152.09] .. 100 II 7316.5C| .. (50) 
2807.63 (70) 1 5362.60} 50 “2 1 7408.17) 500 ¥e 
2956.12 (70) 1 5431.53} 100 ie 1 7618.93|1000 op: 
3198.77 (60) 11 5522.79| 100 1 7757.65| 1000 
3286.47 (60) 15578.78| 150 Ye 17759.43| 400 
11 3321.54 (60) 11 5635.99) .. 100 1 7800.23|9000 r 
II 3340.60 (60) 1 5648.10} 400 iE 1 7925.26) 100 
3347.00} .. (60) 1 5653.74) 200 Ap 17925.54| 70 
13348.72| 100 3 11 5699.16). 100 1 7947.60|5000 r 
1 3350.89] 150 = 15724.45| 600 Ep 18271.41| 200 
11 3434.26] .. (60) 15724.95| 50 if 18271.71| 100 a 
3439.34 (200) 1 6070.75) 600 50 1 8868.51} 70 
II 3461.57 (200) 
RUTHENIUM 
2238.33} 50 y 2402.72) 100 150r 2507.01| 60 80 
2241.07| 60 Nis 2407.92] 60 50 1 2508.27| 50 2 
2253.64) 50 an 2420.82) 60 2 2508.67, .. 50 
2255.52) 80 3 2422.57| 50 1n 2509.07} 50 20 
2272.09] 100 3 2422.92} 60 8 2512.81| 80 2 
2278.19] 80 : 2429.60} 60 of 2513.32] 50 80 
2279.57) 100 10 2432.93] 60 2515.28] 60 2 
2285.38) 80 1 2434.88] 50 aA 2517.82} 60 80 
2287.68) 60 1 2454.92] 60 5 2517.62) 50 2: 
12291.18) 60 1 2455.53) 80 100r 2518.40 3 50 
2299.29] 50 a 2456.44] 60 50 2519.21| 20 80 
2300.37] 50 Ey 2456.57| 60 50 2521.61| 60 1 
2302.54] 80 3 2458.62] 60 2 2524.86] 10 80 
2320.70] 50 a 2462.94] 60 a; 2526.83| 50 20 
2322.01) 60 2 2464.70] 50 4 2528.04]. 60 
2340.69) 60 4 2474.04) 50 1 Wn 2528.88) 60 2 
2342.72) 60 10 2475.41] 100 3 1 2533.24] 50 4, 
2342.85] 60 40 2476.31) 50 2534.00] 4 80 
2348.33| 50 7 2476.88] 60 2 2535.59) .. 100 
2349.34] 60 4 2478.93] 80 60 2539.72| 12 100 
2351.33] 60 4 1 2481.11) 12 80 2540.30} 10 100 
2357.91] 60 100 2489.91) 60 a 2541.28] 50 Si 
2370.17} 60 ae 2493.69) 20 80 2543.25] 50 150 
2375.27) 80 5 2494.02} 80 v4 2544.22] 60 6 
2375.63} 50 80 2494.48] 50 60 2547.67 5 80 
2381.99} 50 150 2495.69) 80- 35 2549.18 5 150 
2387.90} 60 3 2497.68] 50 In 2549.58) 50 3 
9392.42] 80 6 2498.42) 60 40 2549.79} 3 100 
2393.25) 80 1 2498.57| 60 40 2551.98] 10 150 
2393.97] 50 iS 2499.78) 50 4 2556.31] 50 a 
2396.71) 60 80 2501.48) 60 if 2557.13 5 50 














II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Wave 
length 


2558.53 
2560.26 
2563.15 
2564.58 
2565.18 
2565.70 
2566.23 
2568.77 
2570.97 
2571.08 
2573.54 
2576.08 
2579.02 
2580.80 
2581.14 
2584.14 
2585.73 
2589.41 
2589.57 
2590.97 
2591.12 
2591.24 
2592.02 
2594.85 
2595.80 
2597.15 
2598.77 
2602.25 
2604.12 
2605.35 
2605.86 
2609.06 
2610 08 
2611.05 
2611.51 
2612.07 
2612.51 
2614.07 
2614.59 
2615.09 
2617.07 
2617.79 
2619.35 
2619.67 
2620.61 
2623.83 
2626.21 
2626.35 
2626.47 
2627.65 
2628.73 
2630.02 
2630.23, 
2631.09 
2631.57 
2632.13 
2632.50 
2632.71 
2633.46 
2633.80 
2635.86 
2636.54 
2636.67 


1H 


tH 





Are 





100 





Spark 


RurHEentum (Continued) 


Wave 
length 


2636.82 
2638.51 
2639.12 
2639.87 
2640.33 
2641.62 
2642.79 
1 2642.96 
2644.61 
2646.02 
2647.31 
2648.78 
2650.40 
1 2651.29 
2651.84 
2653.95 
2656.25 
2657.19 
1 2659.61 
2661.17 
2661.61 
2661.86 
1 2664.76 
2667.39 
2667.79 
2667.97 
2669.42 
2673.01 
2673.48 
2673.60 
2674.19 
2675.52 
2676.19 
2676.35 
2678.76 
2680.54 
1 2686.29 
2687.07 
2687.50 
2688.11 
2689.90 
2692.06 
2693.29 
1 2700.15 
2700.48 
2700.99 
2701.34 
1 2702.83 
2708 80 
2704.57 
2707.29 
2707.97 
2709.20, 
2710.23 
2712.41 
2713.07 
2713.19 
2713.58 
2713.74 
2715.78 
2716.12 
2716.58 
2717.40 




















Are 














Spark ey Are Spark 
50 2717.86), <5 50 
4 1 2719.51} 100 30 
5 2719.72) 12 50 
ae 1 2721.56} 60 5 
5 1 2722.65] 60 1 
100 2723.10) 50 
150 2724.06] 60 4 
a4 2724.87) .. 100 
100 2725.47| 80 200 
150 2726.97| 60 10 
5 2728.83) 60 a 
150 2729.45} 60 a 
in 1 2730.33) 60 2 
5 J 2730.93) 80 5 
9 2731.90} 50 Sf 
80 2783.59} 80 4 
150 2734.35} 80 200 
50 2735.72] 60 60 
12 2736.48} 12 80 
100 2736.81) 30 _ 60 
150 2IS8t.00) te 50 
ie 2787.79) .. 60 
5 2738.89] 60 2 
150 J 2739.22} 60 5 
80 2742.35 4 50 
“eg 2743.53] 50 50 
100 2743.94} 50 100 
50 2744.45) 30 50 
3 2745.25} 12 150 
3 2745.83} 50 80 
50 2746.07} 50 8 
50 2747.97| 50 100 
100 2749.68} 50 10 
3 2750.35} 50 eS 
300 2752.10) .. 60 
50 2752.45} 50 ag 
12 2752.77| 50 150 
50 2753.44) 50 50 
100 1 2754.61} 50 1 
100 2757.81) 50 sf 
A, 2762.31} 50 3 
200 2763.42} 50 15 
2n 2764.72) 50 1 
100 2765.43) i 80 
i 2765.44} 50 150 
50 2765.87) 3. 50 
8 2766.55) 3. 100 
8 2768.93] 60 200 
3 2770.30} 60 3 
100 2770.70} 60 <n 
60 QTT1-07| 2: 100 
3 2772.45) .. 150 
8 2772.61| 50 on 
100 2774.48] 60 2 
300 2775.18) 50 ae 
80 2775.63} 50 150 
2 12775.91| 50 in 
100 PHU] 50 
2n 2777.50 5 50 
evs 2778.38) 150 
100 2778.99| 50 50 
80 1 2782.21} 50 1 
100 2784.53} 60 100 











Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
RuTHENIUM (Continued) 









Wave 
length 






Wave 
length 








2919.61 
2927.54 
2933.24 
2935.52 
1 2940.36 
2942.25 
2943.92 
2945.10 
2945.67 
1 2946.99 
1 2949.50 
1 2952.50 
1 2954.49 
2955.36 
1 2958.00 
2961.53 
2961.69 
2963.40 
1 2963.71 
1 2965.16 
2965.55 
1 2968.95 
2973.99 
2976.59 
2976.92 
2977.28 
2977.48 
2978.64 
2979.96 
2980.96 
2981.93 
I 2988.95 
2991.62 
1 2993.27 
1 2994.96 
2995.99 
2996.89 
2998.35 
2998.89 
2999.81 
13001.64 
3004.60 
3005.18 
3006.59 
3008.26 
3008.80 
13012.92 
13013.36 
3015.41 
3017.24 
3017.81 
1 3020.88 
3027.79 
1 3033.45 
13034.06 
1 3035.47 
3036.47 
13037.96 
13038.18 
13040.31 
3042.47 
13042.83 
13045.71 






































3048.49 
13048.78 
3049.17 
13054.94 
3056.86 
3059.17 
3060.23 
3060.49 
3064.84 
3068.26 
13073.34 
3073.51 
13076.78 
1 3086.96 
3081.38 
13083.15 
3086.07 
13089.14 
13089.80 
3090.23 
3091.87 
3093.90 
3094.39 
3094.56 
3096.57 
13099.28 
13100.84 
3103.41 
3105.28 
13105.41 
13106.84 
3107.58 
13107.71 
13110.55 
13111.91 
3112.68 
13113.40 
13118.07 
3118.68 
13124.17 
3124.61 
13125.96 
3126.61 
3127.91 
3129.60 
13129.84 
3132.88 
13134.80 
3135.80 
3136.55 
3140.48 
13140.97 
3143.65 
3144.26 
13147.21 
3147.45 
3150.69 
3153.82 
13156.82 
13158.89 
13159.92 
3163.18 
3164.95 











II. EMISSION SPECTRA 2000-10,000 A (Continued) 
RutTHENIUM (Continued) 












































Wave Wave Wave 
jength Are Spark flenets Are Spark loner Are Spark 
3167.47 5 100 3341.09] 50 5 13509.72! 50 2 
3168.52) 100 25r 3341.66} 70 50 13514.49| 70 40 
3174.13) 50 3 13344.53} 60 6 3519.63) 70 30 
3175.15| 20: 100 3345.32] 60 5 3520.13] 60 40 
3176.29) 50 3 1 3347.61} 60 6 1 3528.68] 60 12 
3177.05] 60 200 3348.01} 50 3 3531.39) 60 9 
3179.26] 50 50r 1 3348.70} 50 2 3532.81) 60 12 
13186.04) 80 25 13351.98} 50 4 3535.83] 60 12 
13188.34| 60 50 3353.65] 50 4 3536.57| 50 a 
13189.98} 50 50 13359.09} 70 20 13537.95| 70 25 
3195.15) .. 100 1 3362.00}. 60 8 13539.37| 60 15 
3196.59} 50 2 3362.33) 50 5n 3541.63] ~ 60 10 
3201.26 2 100 1 3368.45} 100 60 3570.59) 12 60 
13223.27) 60 35 3369.28) 12 60 3587.20 5 70 
13226.37| 50 12 13371.86| 70 18 13589.21) 60 100 
13228.53) 50 150 13373.98| 60 4 1 3593.02} 60 150 
13232.75| 50 4 13374.65| 80 18 13596.17} 30 100 
3234.43 3 50 3378.02) 60 12 3599.76] 12 100 
3238.53) 100 45 13379.60} 60 18 3634.93] 50 100 
1 3238.77) 50 1 13380.17| 60 15 3657.55) .. 50 
1 3239.60} 50 5 3385.14} 60 35 1 3661.35} 60 100 
13241.23] 60 12 13385.71| 50 4 3663.37 5 60 
3242.16] 80 SE 13388.71} 80 20 3669.49} 50 70 
3243.50} 70 12 1 3389.50} 60 18 3690.03 5 100 
13254.54) 50 9 3391.89] 50 6 1 3696.59] 50 15 
3254.71] 50 9 3392.54] 100 40 37C0.99| 50 20 
3256.33} 50 3 3399.37] 60 3 3726.10) 12 60 
13258.04| 50 8 1 3401.74} 100 50 1 3726.93) 100 150 
3258.97| 10 60 3405.88] 50 2 1 3728.03] 100 150 
1 3259.67} 60 9 3406.59} 50 3 13730.43} 12 70 
1 3260.35} 100 50 3409.28] 100 40 13742.28] 70 100 
1 3266.44} 50 9 3411.64} 80 20 3742.78) 50 50 
J 3268.21) 60 12 13412.80} 50 5 3753.54| 30 60 
3268.79 4 60 13414.64} 50 5 13755.93] 30 60 
13273.08) 60 20 3416.18} 50 4 13760.03) 20 50 
1 3274.71] 60 25 13417.35 1 70 3767.35] 50 50 
13294.11} 60 200 3420.08} 60 8 13777.59| 60 50 
13296.11] 50 10 3428.31] 100 100 3781.18] 50 40 
13296.65} 50 5 3429.54) 60 25 13786.05| 70 100 
3297.26] 50 4 1 3430.77} 70 45 13790.51| 70 150 
13297.95| 50 6 1 3432.21) 50 12 1 3798.90} 70 100 
13298.41| 50 25r 3432.74} 70 40 13799.35| 7Or 100 
1 3299.33] 50 4 1 3433.26} 60 25 3808.68} 50 30 
13301.59| 70 40 1 3435.19} 60 20 3817.27] 50 60 
3303.99] 60 8 1 3436.74] 300r 150 13819.03} 50 30 
13304.82] 50 3 13438.37} 70 35 3822.09) 50 25. 
13306.17} 60 12 1 3440.20} 100 30 3831.79] 60 50 
1 3307.98} 50 an 3446.07) 50 6 3835.05} 50 6 
1 3315.05} 50 12 3446.49} 50 be 3839.69) 50 30 
13315.23} 60 25 3448.95} 70 20 13850.43| 50 10 
1 3316.39} 80 a 1 3452.90} 60 6 3856.46] 50 8 
3316.91 5 50 1 3456.62} 60 8 3857.55} 50 25 
13317.89| 50 12 1 3463.14] 60 4 3862.65 2 60 
3318.82} 50 8 3467.05} 50 3 1 3867.84} 60 35 
13324.99| 60 12 3472.23) 60 9 13892.21] 50 40 
3327.71) 50 6 13473.75| 70 35 13901.24| 50 12 
3332.05) 60 10 13481.30| 70 35 3909.07) 30 50 
3332.64] 60 5 3483.16] 50 8 3923.46) 60 100 
13335.69| 70 12 13483.29] 60 10 13925.92] 60 100 
3336.64] 50 4 1 3494.25] 50 8 3931.75) 50 70 
1 3337.82} 60 8 3495.97) 60 10 3933.68 5 200 
3339.55] 100 60 13498.94| 500r 200 3945.57| 50 100 
3339.78) 10 70 3509.20) 10 100 | 3964.90} 50 40 














II. EMISSION SPECTRA 2000-10,000 A (Continued) 
RutTHENIUM (Continued) 






















Wave Are 











Wave 












































length length length Spark 
3968.46 14342.07| 60 40 5093.83} 60 
13978.44| 60 70 4361.21| 40 50 15136.55| 125 
13979.42| 60 60 14372.21| 195 100 15147.24| 60 
13984.86| 60 70 1 4385.39| 125 40 15155.14| 125 

3987.79| 3 50 1 4385.65] 125 50 15171.03| 150 
14022.16| 40 100 14390.43| 1507 80 1195.02] 100 

1 4023.83| 25 60 14397.80| 150 a 1 5284.08] 100 

4039.21] 25 50 14410.03] 150 80 5304.86| 60 
14051.40| 125 200 14421.46| 60 is 15309.27| 125 
14052.19| 25 50 1 4428.46] 125 i 5334.70 60 

1 4054.05] 40 100 1 4439.76] 125 50 5335.93 100 

1 4064.46] 20 60 14449.34| 125 100 5361.77| 100 

4068.37| 40 60 14460.03| 150 80 5401.04| 125 
14076.73| 60 25 1 4473.93] 100 e 5454.82| 100 

4080.60] 125 300 4480.45] 60 - 15484.32| 60 
14085.43| 40 50 14498.14| 15 40 5510.71] 100 

1 4097.79| 25 125 14516.89| 100 ‘ 15559.75| 60 
T4101.74| 20 60 14517.82| 60 1 5636.23| 100 
14112.74| 125 200 1 4530.85] 60 ii 15699.05| 125 

4113.38] 40 50 14554.51|1000r | 200 6663.14] 100 
14144-16| 150 200 1 4584.44] 150r 80 6890.00] 300 
14145.74| 15 150 1459110} 60 a 6824.09] 200 
14146.77| 100 70 14592.52| 100 6911.48] 100 
1414837] 60 15 1 4599.08] 100 6923.23 300 
14161.66| 25 50 1 4635.69] 125 i 6982.01] 200 
14167.51| 100 150 4645.09] 100 30 17027.98| 250 

4196.87| 60 50 4647.61] 125 < 7238.92) 200 
14197.58| 100 100 14654.31| 125 7393.93] 150 
14198.87| 60 100 14681.79| 100 7468.91| 150 
14199.90| 150 300 1 4684.02] 100 Ye, 7475.40] 50 

1 4206.02| 100 40 14709.48| 150 80 7485.79| 150 

1 4212.06] 125 80 14731.33] 60 Hs 7499.75) 200 

4214.44] 100 40 1.4757.84| 125 17559.61| 100 
14217.27| 100 20 1 4869.15] 125 7771.88| 100 
14220.67| 60 x 14903.05| 60 7774.14| 100 

1 4230.31 60 . 14938.43| 60 7775.41| 60 

1 4241.05] 100 20 1 4980.35] 60 17791.86| 100 

1 4243.06] 100 40 5057.29| 60 17847.80| 100 
14297.71| 60 50 15057.33/ 100 7881.49] 100 
14307.591 20 50 

SAMARIUM 

3183.92| 60 40 113418.51| 50 10 11 3710.87] 1001 7 
TI 3207.18} 50 9 3445.62| 150r 10r || 113712.76| 100 100 
3211.75| 100 15 11 3568.26] 40 50 11 3718.88 100 5 
11 3215.24] 50 15 11 3592.59] 40 50 3719.45] 50 10 
3218.60] 100 25 11 3609.48] 60 100 3721.84| 100 50 
11 3230.54] 100 30 11 3621.22| 60 10 11 3726.80 100r 3 
3236.63| 100 40 11 3626.99] 50 40 11 3728.47| 100 100 
11 3239.64 100 25 11 3634.27| 100 25 113731.26| 50 10 
TI 3241.14] 50 10 11 3649.51) 100 30 11 3735.97| 50 8 
TI 3250.36] 50 10 11 3661.35] 100 50 11 3743.86] 50 25 
II 3253.93| 50 8 11 3662.25] 50 50 11 3770.73| 25 50 
II 3254.38] 100 15 II 3670.82) 100 50 3771.35} 50d 2 
11 3276.74| 50 10 11 3674.05] 50 10 3778.13| 40 100 
3298.10| 60 60 3687.88| 50 % 3783.81] 50d 104 
11 3306.37| 100 40 II 3692.22] 90 40 11 3787.20] 100 35 
TI 3321.18] 50 15 11 3693.99] 100 150 11 3830.30| 50 10 
3327.90| 50 20 11 3700.59] 50 30 3836.51| 50 25 




















TI 3382.41] 100 40 3700.93} 50 4 3848.81] 150d 10 
11 3402.46) 50 10 | 11 3708.66} 50 25 3854.20) 300 wn 25 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Samarium (Continued) 

































































Wave Wave Wave : 
length length Arc Spark length Spark 
3875.17} 50 10 II 4378.23 II 4719.84 
3877.47] 50 8 II 4884.29) 50 50 11 4726.03] 100 
II 3885.28] 50 50 II 4390.86] 150 150 4728.44] 150 
II 3891.18} 50 8 4401.17} 50 30 II 4741.73] 80 
II 3896.97} 50 50 II 4403.36) 50 50 II 4745.67| 250 
3903.41} 60 60 TI 4409.34] 100 100 4750.72! 60 
JI 3922.38] 60 60 II 4417.58} 80 80 II 4755.37} 100 
11 3928.27} 60 60 TI 4420.53] 200 200 4760.26} 150 
11. 3933.59| 200 200 n II 4421.14] 150 150 II 4774.14] 100 
11 3941.87} 50 40 TI 4424.34] 300 300 II 4777.84] 100 
11 3948.11} 50 50 II 4433.88] 200 200 11 4781.84] 60 
3959.53] 50 40 II 4434.32] 200 200 4783.10} 150 
3962.99) 50 40 4444.26} 100 100 4785.87] 100 
11 3966.05} 60 50 II 4452.71] 200 200 4789.96} 50 
11 3971.39} 50 30 II 4454.63) 100 100 11 4791.58} 150 
11 3979.19} 50 50 TI 4458.51} 150 200 11 4798.87) 50r id 
II 3983.14} 100 60 II 4467.34) 200 200 TL 4815.81} 125 80 
II 4007.49} 50 25 4470.89] 60 60 II 4829.58} 200 re 
II 4035.10} 50 3 II 4472.42) 100 100 II 4833.33] 80 a 
II 4084.40} 80 ee II 4473.01} 150 150 II 4834.63} 100 a 
11 4106.60} 100 5 4478.66} 100 100 II 4836.67) 50 ng 
II 4118.55} 50 60 TI 4499.48} 100 100 II 4837.65} 100 ee 
II 4210.34} 50 20 II 4511.83} 100 100 4841.70} 100 aa 
II 4220.65} 100 100 4515.10} 100 ae TI 4844.21] 150 Af 
JI 4223.71} 50 20 II 4519.63} 150 80 II 4847.77) 150 t 
II 4234.57} 60 40 4522.54] 60 oa 4848.33} 100 ; 
II 4236.74] 60 50 II 4523.91] 100 50 II 4854.37) 125 = 
TI 4237.66} 60 50 4532.44) 60 na II 4859.57) 80 a 
TI 4244.70} 100 80 IL 4537.95} 50 25 II 4869.98] 125 =, 
TI 4249.54) 50 40 4542.05) 50 M 4883.78) 60 Ee 
II 4251.79; 200 200 TI 4543.94} 100 50 4883.98] 80 “A 
II 4256.40} 150 150 TI 4552.66} 80 40 II 4893.34] 150 a 
TI 4258.56] 50 40 TI 4554.44} 60 Ae II 4894.30} 60 “a 
TI 4262.68} 200 150 II 4560.42} 50 ne II 4900.74} 100 a) 
II 4265.07) 60 25 II 4566.20} 100 50 4904.98] 60 ‘f 
II 4279.66} 100 100 II 4577.69} 100 50 4910.41] 150 ot 
IT 4279.95] 50 40 TI 4584.83] 60 50 II 4913.26) 150 3 
TI 4280.78} 200 200 TI 4591.83} 100 bf 4918.98) 125 sr 
4281.00) 50 30 II 4593.53) 50 50 TI 4920.37] 125 ie 
II 4285.48} 200 200 II 4595.30) 100 60 II 4936.02} 80 ea 
II 4286.64! 100 60 II 4604.18} 60 st II 4938.10} 125 ea 
II 4292.18] 100 60 4611.26} 50 gt 4946.81) 60 >A 
4296.75| 100 50 II 4615.69} 50 40 TI 4948.63] 125 it 
II 4304.94] 100 100 II 4642.23) 100 40 II 4952.37) 125 2 
TI 4309.00} 200 150 II 4646.68} 50 bf II 4953.05} 50 Ye 
II 4318.93} 300 300 4663.55} 60 Gf TI 4961.94} 100 im 
4319.53} 50 15 TI 4669.65} 50 40 II 4964.56} 80 Ss 
TI 4323.28) 125 100 II 4674.59) 80 40 I 4972.17] 80 3 
IT 4329.02} 300 300 II 4676.91} 100 50 4975.99] 80 ads 
4330.01) 80 15 4681.56] 50 Le TI 4981.71} 50 ae 
TI 4834.15] 200 200 II 4687.18} 100 “is II 4989.44} 60 BA 
4336.13] 100 30 4688.73] 50 ‘a II 4992.03} 80 pe 
TI 4345.85) 100 100 II 4693.63) 50 MB IL 5016.61} 80 a 
TI 4347.80} 150 60 II 4699.34] 50 3 II 5023.51} 60 a 
TI 4350.46} 150 150 II 4704.41} 200 S II 5028.44} 200 a 
4352.10) 125 100 11 4710.65) 50 a 5036.21} 50 4 
II 4360.71} 100 60 II 4713.07) 100 be 5044.28} 150 ae 
TI 4362.03} 150 150 11 4714.63! 50 a TI 5052.75} 150 2 
4362.91] 60 25 Ii 4715.27} 100 iG II 5057.75} 100 1 
II 4363.45} 60 50 | 4716.11} 150 Be II 5069.44] 150 i 
II 4368.03} 60 60 4717.09} 80 a 5071.19} 100 3c 
II 4373.46} 50 50 II 4717.74] 100 ae II 5100.20} 50 
II 4374.97} 200 200 11 4718.35] 100 yi 5100.30) 60 














II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Samarium (Continued) 





5814.87 














TI 6614.82 





























11 7240.90 














Wave Wave wae Wave 
length Are Spark length Arc Spark feneen Are Spark 
II 5103.08] 150 st 11 5831.01] 80 ie 11 6617.61) 50d es 
11 5104.47} 125 1 115831.77} 40r < II 6628.88} 50d F 
TI 5112.29] 125 1 II 5836.36] 100d ae II 6630.61} 50d ae 
II 5116.68) 100 1 5867.79} 50 pS II 6632.28} 100 M 
5117.16} 80 1 5897.38! 100 es 11 6637.17} 6Cd ne 
5122.14] 80 BS 5919.33} 60 a5 IL 6649.02} 50 Soe 
5124.83} 50 ee 11 5932.89) 50 a 11 6651.61} 80d a 
5154.27] 125d 1 11 5938.84) 50d be II 6656.19} 100 ah 
11 5155.02} 125 1 II 5965.71} 125 ui Il 6667.22} 50d w) 
11.5166.05] 125d sta 11 5994.65} 60 4 1 6671.48} 50 af 
5169.60} 50d a3 11 5997.32} 60 $. 6679.1 80 sti 
5172.74] 80 1 6001.68} 50 Sz II 6679.24) 80 Re 
5175.42) 60 1 II 6011.24] 60 20 II 6681.53] 60d wZ 
5178.06] 100d ee II 6017.39} 50d 2? II 6687.79] 80d aS. 
5200.59} 200 1 6044.99) 60 bg II 6693.55) 100d at 
11 5202.73] 50 33 6084.13] 50 28 II 6707.45} 50d ry. 
5228.78] 60 se II 6123.60) 50d a II 6712.62} 50 ee 
5234.17] 50d mn II 6149.10) 60 at II 6731.84] 500d DS 
5251.89] 150 Bs II 6181.05) 50d II 6734.06} 400d by 
5271.40} 150 ee II 6182.89) 60d a5 II 6734.81) 400 d oP 
II 5272.81] 50d 4d 6192.64] 50 at 6735.34] 100d rs 
5282.91} 100 te II 6237.66) 50 ie II 6754.68) 50 re: 
5302.91] 50 se Il 6246.76) 80 ea II 6756.94) 50 cs 
II 5312.21] 100 a II 6256.66) 80 He Il 6766.52} 50d re 
5320.60} 100 ae II 6267.28) 150 ba II 6778.61} 200d sy 
5321.87) 50d 4 II 6289.93} 60 ae 11 6781.17] 50d is 
5341.29} 80 a II 6291.82) 100d a II 6790.03} 300d a 
5364.36} 50 he II 6300.19} 50 te II 6794.20) 200 aw 
5368.36] 80 % II 6301.12} 50 Ee II 6829.81) 100 oe 
5387.98] 50 3 II 6307.06] 60 he II 6844.71) 150d in 
5405.24} 80 ee 6321.74) 60 aa II 6846.54) 100d wt 
5416.05] 100 { ae 6325.58] 50d oh II 6854.50) 60d + 
5453.02} 100 :* II 6327.47] 100 Gi II 6856.03) 300d +) 
5466.73} 80 s3 6353.49) 50 5 1 6860.93) 800d th 
5493.72} 80 52 6357.19] 50 1 II 6861.06) 500d 3. 
5498.21} 80 a II 6368.28) 50d 23 II 6862.82] 100d a 
5512.10} 80 cs II 6389.87} 100 ae II 6872.42) 100d taé 
5516.14} 200 wy II 6390.84} 100 #0 II 6909.81} 50d te 
TI 5537.07] 50 wh II 6417.51] 100d ats II 6930.41) 50d zm 
5548.95] 80 II 6426.62} 100 d “7 II 6941.56] 50 she 
5550.40} 125 ra 6428.31] 50d he II 6950.51} 100 = 
5573.43} 80 | or II 6431.03} 50d ta II 6955.27} 400d os 
5574.91] 50 ie 11 6431.96] 50 = II 7020.41} 500 7. 
II 5600.85) 200 re II 6470.46] 60d 3 1 7026.64] 100 “ts 
II 5603.19} 100d 4A Il 6472.34) 150d ee TI 7039.22} 500 n ; 
5621.80} 60 BS II 6484.52} 100 ae II 7042.23] 400 n rie 
5626.01} 60 oh II 6487.62} 60 Of II 7051.52} 400 nd re 
5637.27] 80 uk II 6490.75} 60d at 7074.67} 50 KS 
5659.86] 60 a II 6498.67} 100d 50 II 7082.37] 400 n = 
5686.73] 50 20 6526.64) 50 Bs 1 7088.30) 60 fre 
5719.12} 60 20 6529.70) 50 a 1 7091.22) 60 ae lt 
5732.95] 100 nk II 6542.76} 200 at 1 7095.51) 100 ot 
5740.88] 80 Ne II 6549.77} 100d ws 1 7096.37] 60 i 
5741.19} 60 Ne 6562.94) 50d uy 17104.57| 150 oF: 
II 5759.50) 60 M3 II 6569.31} 500d si 17106.24] 80 BRIE 
5773.77] 100 tn II 6570.67} 200 d a 7115.96} 50 a 
5778.33] 50 ise II 6574.38) 100 sy 7119.81] 60 fey 
5779.25} 50 ae II 6585.21) 150d ae 17131.80] 80 a 
5781.89} 100 oe 6588.92} 100 re 7136.01} 50 as 
11 5786.99} 200 ta II 6589.73] 400d =i II 7149.60) 150 os 
5800.50} 80 as II 6601.83) 150d Be 17213.82} 60 Me 
5802.82} 80 at II 6604.56} 200d eo. 11 7218.09} 50 oe 
—————————————eeeeeeeeSeEeeeSSF 


Ii. EMISSION SPECTRA 2000-10,060 A (Continued) 
Samarium (Continued) 







































































































Wave Wave gti ty ‘ Wave ite, 
length Are Spark length Are Spark lenith Arc Spark 
I 7279.25]. 100 ae II 7749.30} 200 ve 8065.16) 150 
7290.23] 80 6 II 7755.20] 125d ss IT 8068.46] 800 
1 7332.65) 100 ie 17765:32) 80 bs II 8070.37) 50d 
7338.04] 50 t 1 7794.50} 100 ee 8090.80] 60 
1 7347.30] 100 a4 1 7801.54) 150 vt 8091.15] 80 
7364.10} 50 an 7812.75} 60d es II 8117.16] 150d 
1 7371.51) 50 ay II 7820.15} 150d an II 8125.12) 125d 
II 7376.69} 60 Aid 7831.40) 60d 3 II 8161.90} 200d 
7405.00} 50 ote II 7835.08) 400d 3 8184.43) 50d 
7444.56] 150 Pi II 7837.27] 400 Ae TI 8195.50} 200d 
1 7445.41} 100 e II 7844.82] 60d 8203.98} 80 
7070.76] 100 A 1 7859.53) 100 hens 8206.30] 80d 
II 7502.39} 50d oe TI 7863.65] 100d Be 8208.25) 60 
II 7541.42} 100d oe II 7880.07) 100d ad IJ 8218.76] 300 
7544.74] -50 i 1 7895.96} 200 er, 8230.33} 100 
7562.94) 50d se 7913.49] 60 Bn II 8240.98] 150 
II 7570.95) 150d A II 7914.96} 200d a3 TI 8289.26] 125d 
7572.29] 80d ae 17919.44) 80 3 II 8300.88] 80d 
II 7578.09] 60d oa II 7928.14] 800 ae 8301.34] 100 
11 7585.77| 60d od 7931.15) 50: a4 II 8305.79} 500d 
1 7607.74} 80 BAe 1 7931.92} 200 a3 8315.45] 150 
II 7637.94] 60d we II 7937.09} 100d Le II 8348.68} 150d 
II 7645.09} 200d ae 7940.31! 150 as 8383.71] 150d 
7645.82} 80 06 II 7948.12} 100d “4! II 8387.77} 100d 
II 7648.02} 100d ea 7968.32} 50 eh II 8432.64] 200d 
II 7655.78} 50d ee TI 8001.61} 200d ‘ II 8473.54] 100d 
II 7667.20] 50d a TI 8014.92} 200d 1 II 8485.99} 400d 
7672.49) 50 ae 8016.17] 86 Ne II 8510.90) 200d 
11 7678.79! 60d on TI 8025.12] 400 i TI 8543.22) 150d 
7695.78} 100 a8 II 8026.32) 500d i II 8617.03) 50d 
11 7712.04} 60d ai TI 8032.03} 200 d > II 8708.43] 60d 
IL 7728.56} 200 d ie II 8048.70} 400 = II 8717.89} 50d 
7736.26] 150d 56 
ScANDIUM 
II 2552.36 TI 3651.80 45 II 4670.40] 100 300 wn 
II 2560.23 3787.15} 30 10 1 4728.77| 50 25 
2699.10 3828.18} 30 30 1 4729.23} 100 50 n 
II 2822.13 3836.52) 25 25 1 4734.09} 100 60 n 
II 2826.66 J1 3843.00] 25 20 1 4737.64| 100 60 n 
11 3045.71] 15 25 1 3907.48] 125 25 1 4741.02] 100 60n 
J1 3065.11) 12d 25 13911.81] 150 30 1 4748.81| 100 60n 
1 3269.90} 30 12 1 3933.38] 60 60 1 4753.15) 80 40 
13273.62| 35 12 13996.61} 40 10 1 4779.35] 80 40 
TI 3353.73} 50 60 1 4020.40} 50 20 bh 4858.1 30 ae 
II 3359.68] 50 25 1 4023.22} 60 rf 11 5031.02} 50 200 n 
11 3361.27) 25 9 1 4023.69} 100 25 15081.55] 100 100 
11 3361.93) 25 9 1 4047.79} 25 10 1 5083.71] 100 80 
11 3368.95) 50 20 1 4082.40) 25 10 1 5085.55} 80 70 
IT 3372.15 7 150 11 4246.83} 80 500 15086.95|} 60 25 
IJ 3535.73) 15 30 II 4314.08} 50 150 15087.15} 40 20 
TI 3558.54] 15 40 II 4320.74] 50 40 15099.23] 100r 80 
II 3567.70] 15 40 II 4325.01} 50 40 11 5239.82} 30 125. 
IL 3572.52| 30 50 11 4354.61] 60 10 15349.29} 30 a0 
II 3576.34] 18 45 II 4374.45} 100 25 1 5356.10} 40 Ar 
II 3580.93) 12 40 II 4384.81] 25 10 15481.99} 60 os 
II 3613.84] 40 70 II 4400.35} 150 30 1 5484.62} 60 oe 
II 3630.74| 50 70 II 4415.56} 100 25 1 5514.21) 60 Ae 
II 3642.78] 60 50 II 4431.87] 50 3 15520.50} 80 vi 
Il 3645.31) 50 50 bh 4536.6 40 oe 11 5526.81} 100 300 wn 
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Ii. EMISSION SPECTRA 2000-10,000 A (Continued) 
Scanpium (Continued) 










































































Wave , Wave Wave ’ 
length Are | Spark length Are Spark length Are Spark 
I] 5657.87} 30 bh 6072.7 | 100 II 6279.76) 10 25 
1 5671.80} 300 W bh 6079.3 | 100 1 6305.67} 80 60 
1 5686.83} 200 bh 6101.9 30 TI 6309.90 5 25 
1 5700.23} 400 r bh 6109.9 | 40 1 6413.35} 10 25 
1 5711.75} 100 bh 6116.0 | 40 re bh 6446.2 | 30 e 
bh 6017.1 40 1 6210.68; 20 25 6835.03} 25 
bh 6036.2 | 200 16239.78] 3n 30 I7741.17| 50 
bh 6064.3 | 80 TI 6245.63| 6 30 17800.44| 40 
SELENIUM 
Wave r Discharge Wave _ |Discharge| Wave Discharge 
length Are tube length Are tube | length Are tube 
; 
i] 
I 2039.85 1000 TI 4401.02 100 | 11 6055.96 1000 
1 2062.79 800 TI 4406.58 7) TT 6065.83 80 
1 2074.79 100 TI 4432.33 60 II 6101.96 200 
1 2164.16 100 TI 4434.92 40 II 6123.49 60 
1 2413.52 125 TI 4446.02 200 TI 6135.04 70 
2496.05 100 II 4449.15 300 1 6138.46 60 
1 2547.98 60 II 4467.60 300 16177.71 80 
2591.41 150 II 4516.25 70 1 6242.21 80 
II 3038.66) . 60 TI 4563.95 200 1 6266.23 200 
11 3041.31 60 TI 4599.96 70 1 6269.15 80 
11 3134.42 70 TI 4604.34 300 1 6283.16 200 
11 3141.18 100 II 4618.77 100 1 6283.96 200 
3935.36 60 1, Il 4623.77 150 16284.47 300 
4002.07 60 4636.65 150 1 6303.42 1000 
II 4003.08 60 Tl 4648.44 800 1 6325.57 500 
TI 4007.90 150 1 4664.20 150 TI 6422.90 125 
1 4011.88 200 I, I] 4664.98 150 1 6444.25 100 
1 4012.96 150 1 4667.80 iC TI 6483.06 200 
1 4014.77 70 1 4730.78 1009 TI 6488.34 100 
TI 4018.52 70 1 4739.03 800 II 6490.48 500 
II 4030.07 150 II 4740.97 600 6534.44 125 
TI 4062.06 70 1 4742.25 500 II 6534.95 300 
II 4070.16 500 II 4763.65 806 1 6679.43 70 
TI 4091.95 70 II 4840.63 8co 1 6699.56 125 
II 4097.91 60 II 4844.96 800 I, II 6721.37 60 
II 4108.83 800 1 4886.99 70 1 6746.43 200 
Il 4126.57 150 II 4975.66 300 1 6768.50 80 
II 4129.15 200 II 4992.75 300 1 6805.24 200 
4132.76 200 II 5068.65 250 1 6815.28 70 
II 4136.28 100 11 5096.57 350 1 6830.89 100 
4152.34 80 II 5142.14 500 1 6831.27 400 
11 4159.75 70 II 5175.98 600 1 6990.65 300 
II 4175.32 800 II 5227.51 600 1 6991.77 200 
II 4180.94 800 11 5253.63 100 1 7010.92 5C0 
11 4195.51 100 11 5271.22 150 1 7012.75 200 
II 4211.83 200 TI 5305.35 500 1 7013.85 400 
II 4212.58 200 1 5365.47 125 1 7062.06 1000 
4215.02 150 15369.91 175 1 7063.79 70 
TI 4248.00 100 1 5374.14 150 1 7299.51 200 
II 4280.36 150 TI 5401.01 75 1 7328.97 300 
II 4282.10 100 II 5522.42 750 1 7370.82 80 
II 4320.39 100 TI 5566.93 500 1 7380.34 60 
4322.19 60 11 5591.16 500 1 7383.88 100 
T 4328.70 200 II 5623.13 300 II 7391 99 125 
I, IL 4330.28 200 II 5842.68 60 I, II 7426.81 100 
1 4339.59 200 11 5866.27 75 1 7429.27 200 
TI 4382.87 800 15962.01 100 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 





Wave 
length 


1 2058.13 
1 2082.01 
1 2084.47 
1 2122.99 
1 2124.15 
1 2163.78 

2192.22 
1 2207.98 
1 2210.91 
1 2211.75 
1 2216.68 
1 2218.08 

2287.06 
1 2289.61 
1 2303.02 

2356.35 
1 2435.16 
1 2438.78 
1 2443.38 
1 2452.14 
1 2506.90 
1 2514.33 
1 2516.12 

2517.45 
1 2519.21 
J 2524.12 
1 2528.52 
1 2532.38 

2559.20 
1 2568.64 
1 2577.13 
1 2631.31 
1 2881.58 
1 2970.35 
1 2987.65 
13905.53 








60 
500 
20 
100 
20 























II 2000.68 
II 2015.90 
































SILICON 
Spark ecend Are Spark ee Are Spark 
Si 14102.95) 12 10 17165.62) 100n 
as 4128.11} .. 20 w 17184.89| 10 
He 4130.96} .. 25 w 1 7226.20) 10 
we 4552.50) .. 40 1 7235.32) 10 
50 4567.66) .. 30 1 7235.86} 10 
zg 4574.66) .. 20 1 7250.69] 40 
(10) 4828.84) ._. 12 1 7275.28] 50 
15 1 5645.66) 20 ae 1 7289.25) 200 
30 15665.60} 20 ee 17290.21] 10 
12 1 5684.52} 30 zs 1 7373.02) 10w 
40 1 5690.47; 25 5a 1 7405.85] 800 
15 15701.14) 15 bh 1 7409.11} 100 
(10) 1 5708.44} 40 2n 17415.37| 15 
24 15754 25} 40 a 1 7416.00} 200 
6 1 5772.26} 30 is 1 7423.54] 500 
(10) 1 5780.45} 15 ee 1 7424.63) 20 
80 15793.13} 18 oe 17680.35} 100 w 
20 15797.91) 25 A 7913.47) 10n 
15 1 5948.58; 50 5 7918.38] 200 Ms 
20 16145.08} 10n a 7930.23] .. (150) 
200 16145.22} 15n 1 7932.20} 300 w ne 
200 16155.22| 20n 7943.94| 500 w 
500 16155.32) 50n 7970.26} 10n 
10 16156.00) 10n 8093.32} 25n 
300 1 6243.86] 10n 1 8230.67] 15 
400 1 6244.56} 10n 1 8444.00} 1l5w 
500 1 6244.74, 12n 18501.56) 20w 
40 16254.25] 25n 18502.38} 380w 
(15) 1 6254.55} 15 nl ef 1 8556.64] 100n 
10 6347.01 2 50 8648.89] 100 nl 
if 6371.09 2 30 8728.38] 10w 
50 6976.53] 25n a 1 8742.60) 100 
400 17003.58] 50n 18752.17| 200 
20 17005.84| 50n 8892.97} 25 w 
100 17017.68} 10n 8949.33] 15 w 
15 W 7034.96} 50n Ms 19413.59| 100 a 
I ee, 
SILVER 
30 TI 2205.95) :. 50 wn T2321255) 2. 25 w 
if, 25 TI 2208.50} .. 25 wn TI 2324.68} 15 100 wn 
' an 25 UM22T 9270) ae 15n II 2325.05 4 25 wn 
3 10n TR2296,10) _. 20 n TI 2331.37} 18 150 wn 
i 80 12220352). 25 wn II 2357.92) 15 100 n 
: 3 2238.41) .. 10 II 2358.86} .. 100 Wn 
dl Oy 10 wn 12240:38) 20n TY 2362.18) oi 80 w 
: 150 wn 2241.34] .. 10 II 2364.00} .. 100 Wn 
f 80 II 2241.81) .. 10n 11 2865.67| .. 20 n 
i 4h; 15 TI 2243.44) .. 15n 2375.06} 300 wn | 300 wn 
hs a 25 wn II 2246.41) 25 300 ns TI 2383-21) > 2% 25 
HA 10 II 2248.74] 15 150 wn II 2386.33] .. 25n 
4 150 TI 2253.46) .. 50 wn II 2390.54) .. 60 n 
9 ue 15 TI 2275.26] .. 50 wn II 2392.96] .. 25 n 
A 100 w 2277-41) 25 wn TI 2402.57) 2). 30 wn 
} pa 30n II 2279.98} 10 125 n II 2409.02) .. 10n 
3 Mm 10 2286.46] .. 12 J12411.35}| 25 150 n 
100 II 2296.04) .. 20 Wn|} 11 2411.59) .. (20) 
a Ai 10 2309.64] 150n 200 n II 2413.18] 50 300 n 
; iA 50 wn |} 11 2812.41) 25 wn 50 w II 2420.07) .. 100 nw 
x af 204 TI 2317.03} 15 100 TI 2422.59] .. 10 wn 
‘ it 10n TI 2320.25] 15 150 w II 2428.20 1 40 wn 
cae at a meas A ata ee co DN iL ar tre Ml ele | in cals A eats Se Di a 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Sitver (Continued) 





















































Wave tae Wave Wave 
length Are Spark length Are Spark length Are Spark 
Il 2429.64 150 wn II 2712.06 3 200 n 13508.09} 10 1 
TI 2486.57) ~.. 20 wn 2721.77| 20 25 3538.27] 10 2 
II 2487.80} 60 500 wn 11. 2743.9C} .. 50 3542.61] 30 5 
TI 2444.21) .. 80 w II 2756.51 5 200 13624.71] 25n ite 
TI 2446.32) .. 25 wn II 2767.52] 30 200 13682.47| 50 4 
II 2447.93} 30 200 wn II 2786.49] 10 10n 3683.32] _. 10 
12453133 ae 125 n 2795.53| 10 10 1 3709.25] 10 3 
TI 2460.31} .. 80 wn II 2799.66) 20 100 n 13810.86] 100 wn 10n 
II 2462.24 5 80 n II 2801.93) .. 10 w 13840.80) 20 3n 
II 2472.92) .. 25n TI 2815.54 3 80 wn 3933.62} 80 80 
II 2473.80] 20 150 n 2824.37] 150 wn | 200w 3942.95 5n 10n 
II 2477.28) .. 150 wn II 2873.65 3 100 wn 3961.3 15 5 
TI 2480.41) .. 15n TI 2882.20} .. 10n 3968.22) 100 60 
II 2485.77 1 10n TI 2896.49 2 150 wn 13981.64| 30 20 
Tl 2504.08) .. 50 n II 2902.07 5 200 wn 3985.19 2 20 
II 2506.60) 15 50 n II 2920.04) .. 100 wn 4005.32] 10 2 
II 2535.07) .. (16) II 2929.35} 20 40 4045.82] 10 2 
TI 2535.31) 10 25 11 2934.23] 10 200 n 1 4055.26] 800r 500 r 
TI 2553.41 2 10 II 2988.55] 200 200 wn 4085.87] .. 25 
2562.91| .. 10 3612.93] .. 10 1 4210.94) 200n 30 n 
II 2564.42 15 wn 3099.12} 10 8 1 4212.68) 150n 20n 
II 2567.16) .. 15 wn 3130.01] 25n 15n 4311.07} 5 251 
2575.74; 10n 3n 3179.24 2 15n 4385.06] .. 12 
II 2580.74) 1 15€ wn 3180.71} 2n 15 4395.93} 10 30 
TI 2595.63] .. 40 wn 11 3184.15) .. 20 4396.32] 100 = 
TI 2598.68} 10 10n TI 3223.51 1 25n 1 4476.08] 40 8 
TI 2606.16] 10 200 wn 3288.15) 2: 10 1 4668.48] 200 70 
TI 2614.59] .. 300 wn 3244.95} .. 10n 4874.18] 30 2 
TE 2617.01|9 ee (10 n) 3247.55} 15 15 4888.28 9 20 
II 2625.67 6 15n 3267.35] .. 12 5123.68 4 30 
2628.58 1 25 11 3269.82) .. 10 1 5209.07/1500 r 1000 r 
TI 2656.66 In 15n 13280.68]/2000 r 1000r 5434.2 2 10n 
TI 2656.92} .. 20n 3352.08] .. 10n 1 5465.49} 1000 r 500 r 
II 2660.46} 30 150 3382.89/1000 r 700 r 1 5471.55} 500 n 100 
II 2681.32] .. 100 wn 3469.21} 10 8 15545.94| 301 a's 
II 2688.35] .. 10 wn 3475 78| 207, 1 7687.78} 20 
II 2711.21 In 300 wn 3501.68 8n 20n 
Et 
SopiuM 
= SSSSSSSSSSSSSssSSSSSSsSS 
TI 2498.15) .. (40) II 2974.99} 15 (60) 1 3302.32] 600 r 300r 
II 2531.55) 6 (60) II 2979.66} 35 (40) 13302.99] 300r 150r 
TI 2611.81] .. (80) II 2984.43] 20 (80) TI 3533.01} 50 (200) 
TI 2660.99) .. (80) 11 3015.40) .. (60) II 3631.27} 12 (100) 
TI 2671 83] 12 (60) 11 3029.07} .. (60) 11 3711.07} 8 (60) 
II 2678.09} 6 (40) 11 3037.07) 8 (40) 14494.27) 60 a 
1 2680.33] 60r 10 11 3045.59]... (40) 1 4497.72} 70 xe 
1 2680.44] 40r = 11 3053.66] 8 (60) 1 4664.86] 80 as 
II 2809.51] 8 (40) 11 3056.16} 35 (60) 1 4668.60] 200 100 
II 2841.72] 20 (80) 11 3074.33} 8 (60) 1 4982.84] 200 wn | 100 
1 2852.83] 100r 20 11 3078.31} 12 (60) 15149.09] 400 a 
1 2853.03) 80r 15 II 3092.73] 50 (200) 1 5153.64] 600 
TI 2859.48} 2 (40) 11 3129.37} 35 (60) 1 5670.18) 100 wn 
II 2871.27) 6 (40) 11 3135.48] 12 (40) 1 5675.70) 150 wn 
TI 2881.14 8 (60) 11 3149.27] 12 (40) 1 5682.66} 80 
TI 2893.95] 8 (60) 11 3163.73} 35 (60) 1 5688.22) 300 bt 
II 2904.91} 20 (80) 11 3179.05} 6 (40) 1 5889.95/9000 r 1000 r 
II 2917.52} 8 (40) 11 3189.78) 35 (60) 1 5895.92/5000 r 500r 
11 2919.05) 6 (40) 11 3212.19} 35 (60) 1 6154.23} 500 100 
II 2987.72} 6 (40) II 3257.96] 35 (60) 1 6160.76) 500 100 
II 2947.44, 6 (40) 11 3274.22} 15 (40) 1 8183.27} 500 r Rt 
11 2951.23) 40 (100) 11 3285.75) 40 (100) 18194.81/1000 r £ 
ee 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 










































































STRONTIUM 
Wave Wave Wave 
length Are Spark pe Are Spark leasth Are Spark 
TI 2165.96} 25r 15 1 4305.45} 40 a 5486.12} 40. 8 
1 2569.47] 25r 5 1 4319.05) 25n af 5504.17) 60 25 
I 2931.83) 30 8 1 4319.12) 50 20 5521.83) 50 10 
1 3301.74] 100 10 1 4337.66) 30n ; 5540.05) 20 30 
1 3307.53] 200 10s 1 4337.89] 150 50 1 5543.36} 30 5 
1 3322.23] 100 8 4406.85] 50n st 1 6345.75] 25 4 
1 3329.99} 100 10 7 4438.04] 25 ee 1 6363.94] 25 4 
1 3351.25) 300 15 I 4607.33|1000 r 50r 6369.96] 25 5 
1 3366.33) 100 10 1 4722.28) 30 ae 1 6380.75} 30 8 
11 3380.71} 150 200 1 4741.92} 30 SE 1 6386.50] 35 10 
TI 3464.45} 200 200 1 4784.32] 30 a 1 6388.24] 35 10 
11 3474.89} 80 50 T 4811.88] 40 ai 6408.47} 50 20 
1 3499.67] 50 fe I 4832.07] 200 8 6503.99} 35 20 
bh 3503.8 30 on 1 4872.49] 25 oF 1 6546.79} 25 5 
1 3548.08) — 50 Ee 4876.32] 200 60 1 6550.25} 100 10 
1 3629.14) 30 me 1 4891.98) 40 ad 1 6617.26} 150 a 
1 3653.27) 30 8 1 4962.26) 40 ae 1 6643.54} 100 
13705.90) 30 10 15156.07| 80 18 1 6791.05} 200 
1 3780.46} 30 ec 5222.20} 70 8 1 6878.38} 500 
13807.38] 50 5225.11] 70 8 1 6892.59} 100 
13865.46) 50 5229.27] 70 8 1 7070.10|1000 
13969.26| 30 5238.55] 90 15 1 7167.24} 100 nl 
1 4030.38] 40 os 5256.90) 90 25 17232.27| 50 nl 
II 4077.71} 400r 500 W 1 5329.82) 40 2 1 7309.41} 2C0 
1 4161.80) 30 nf 5450.84| 30 Sy 1 7621.50} 100 
TI 4215.52) 300r 400 W 5480.84/ 100 n 30 1 7673.06} 200 ns 
SULFUR 
Wave Discharge Wave _ | Discharge] Wave Discharge 
length Are tube length Are tube length Are tube : 
2089.90 300 II 4463.58 200 5606.10 700 
2098.14 300 4464.42 100 5639.98 500 
3497.34 100 TI 4483.42 100 5640.36 500 
11 3616.92 60 TI 4524.95 150 5659.93 600 
II 3669.05 60 4549.55 80 1 6052.63 125 
3867.56 150 TI 4552.38 200 6286.35 300 
11 3923.48 200 TI 4656.74 80 6287.06 1000 
TI 3933.29 80 II 4716.23 600 6305.51 1000 
II 3998.79 60 II 4815.51 800 6312.68 1000 
II 4028.79 200 II 4924.08 60 6384.89 300 
TI 4032.81 125 II 4925.32 100 6397.30 300 
TI 4142.29 150 4993.51 150 6398.05 300 
TI 4145.10 250 5428.69 250 6413.71 500 
TI 4153.10 600 5432.83 600 6455.36 70 
II 4162.70 600 5453.88 750 6538.57 60 
4174.30 150 5473.63 750 1 6748.79 80 
II 4189.71 250 5564.93 150 1 6757.10 150 
TI 4267.80 60 5578.86 70 7040.92 70 
TI 4294.43 80 | 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Suurur (Continued) 





























































































Wave Dischargel) Wave Discharge] Wave Discharge 

length Are tube 2 length Are tube length Are tube 

1 7244.77 A 80 8585.60 : 200 9437.11 Z 150 
7281.04 4 70 1 8680.45 5 200 9633.78 , 70 
7578.96 ci 70 1 8694.71 a 200 9649.94 250 
7629.82 200 1 8874.53] .. 150 9672.34 . 200 

1 7679.60 70 1 8882.47) .. 70 9680.80} .. 200 

1 7686.13 150 1 8884.23] .. 150 9693.68) .. 200 

1 7696.73 200 1 9035.92 5 100 9697.33 F 150 

1 7923.95 300 1 9212.91 200 9739.74 : 150 

1 7931.63 200 1 9228.11 200 9741.93] .. 70 
7967.43 200 1 9237.49 200 9932.26 a 150 
8314.73 200 9413.46 150 9949.84 ¥ 16 

1 8452.18 70 9421.93 150 9958.90 150 

TANTALUM 

Wave Wave 5 Wave 

length Are Spark length Are Spark length Are Spark 
2101.85 3 40 2544.80) 40 a 2615.66) 50 1 
2146.87; 10 40 2546.80) 80 a 2624.12) 60 He 
2193.88} 15 40 2549.38] 100 wd 2625.46] 40 fe 
2217.82 8 40 2551.07} 150 at 2632.27| 15 80 
2330.79) .. 60 2551.19} 150 oe 2633.79] 10 wn 80 wn 
2364.24; 10 40 2551.73] 100 4n 2635.93] 50n ae 
2381.13} 15 40 2554.62} 50 100 2636.67) 7 1 
2381.52 8 40 2554.91} 50n 50 n 2636.90} 100 3 
2387.06] 20 50 2555.05] 50 6 2643.89} 50 wr 
2396.30} 80 % 2557.71) 50 100 2644.60) 20 W 50 W 
2406.55} 60 oe 2559.43] 100 2 2645.10} 80 30n 
2416.89} 100 150 2560.68} 70 MG 2646.22) 50 2 
2417.86} 20 W 40 2562.10} 100 Be 2646.37] 125 2 
2421.85 8 40 2563.33] 50 os 2646.77) 50n 50 
2427.64| 150 1 2563.70} 80 oe 2647.47] 200 10 
2429.71} 201 40 2569.13} 40 40n Q6b1.22|| seh 80 
2432.70} 300r 400 2573.54] 125 1 2651.48] 50 a 
2436.51) 10n 40 2573.79} 100 1 2653.27| 200 15 
2438.64] 40 4 2574.38] 80 2 2656.61] 200r 2 
2443.94) 50 re 2575.47} 80 He 2658.86] 25 50 
2444.67} 50 200 2577.37) 80d 150d 2661.34] 200 10 
2454.21) 50 3 2577.78} 90 1 2661.89} 60 i 
2454.48) 60 ab 2579.05) 3n 100n 2664.23) 10n 100n 
2458.68) 40 oe 2579.62} 80 int 2665.60} 80d 40n 
2460.55) 50 ae 2580.16} 150 ar 2668.07] 80 ee 
2465.26) 60 os 2584.03} 80 w 200 2668.62} 1 100 
2470.90) 60 40 2584.60} 40 eg 2675.90} 150 209 
2472.13) 80 Ae 2593.08) 150 1 2680.06} 30 50 
2474.62) 150 1 2593.66] 80d 100 2680.66} 30 40 
2478.22) 60 te 2595.26} 50 2 2681.87} 50 ite 
2482.58) 50 50 2595.59] 40d 50n 2684.28] 150 2 
2488.40) 60 ae 2596.45] 80 150 2691.31] 150 cd 
2488.70} 200 150 2598.21 2s 50 2692.39] 100 1 
2504.45} 200 1 2599.40] 100 30 2694.76} 50 Le 
2507.45} 150 il 2600.14] 80 BE 2696.81) 125 1 
2511.69} 2d 100d 2601.05} 50 5 wn 2698.30} 15 3 
2512.04) 5 800 2602.38} 40 os 2702.80} 40d 30 wn 
2512.65) 100 “a 2603.57) 5 300 2703.06} 60 2 
2519.78} 50 ais 2607.84) 20n 150 2704.31) 50 2g 
2526.02} 100 80 2608.63] 125 4 2706.69| 50 il 
2526.35| 100 xii 2608.99} 80 1 2709.27! 40 150 
2526.45| 150 2611.34} 100 ae 2710.13} 200 3 
2526.66) 50 os 2612.61) 50 40 2714.67] 200 8 
2532.12) 80 100 2614.17} 200 wn i 2717.18] 100 rie 
2535.60} 50n oe 2615.25 2718.38! 80 
2536.23| 100 W 2615.46 2720.76 





II. EMISSION SPECTRA 2000-10,000 A (Continued) 
TantTaLuM (Continued) 
































eh er? oT 

Wave Wave : Wave 

eagth Are Spark lenath Are Spark tenet Are Spark 
2721.83} 50 Aff 2844.25) 4Cc0r 50 2957.60} 100 30 
2725.42} 20w 100 2844.46} 200 200 | 2963.06} 40 10 
2727.43) 50 150 2844.76] 150 30 2963.32] 300 100 
2727.78| 200 40 2845.35] 150 10 2963.91) 50 10 
2732.06; 40 3 2846.75) 150 ns 10n 2965.13) 40 800 
2732.92] 100 W 5 2848.06} 150 15 2965.54| 150 50 
2736.25] 300s 8s 2848.52! 300 50 2965.92} 30 80 
2739.26 2 80 2849.82) 15 Ws 50 W 2969.47| 150 80 
2740.21} 100 10n 2850.49} 200 100 2969.90} 50n 10n 
2746.68} 100 5 2850.98} 400 150 2975.56] 200 50 
2747.25) 50 5 2852.35 5 1001 2976.10} 401 5n 
2748.78] 400 50 2857.28] 60 5 2976.26 2wn 150 
2749.83] 200 50 2858.43} 100 300 2976.76 3n 40 
2752.29] 150 8 2862.02} 40 10 2978.18) .. 1501 
2752.49} 300 | 3800 2864.50} 125 30 2978.75| 200r 30 
2758.31] 200 40 2867.41 5n 150 2986.81} 20d 100 
2761.55] 80 aa 2868.65} 150 40 2988.58) 40 20 
2761.68] 200 150 2871.42) 200 50 2989.05} 4¢ W 5n 
2762.05 1 401 2873.36] 200 W 40 n 2989.50) 200 15 
2763.37| 25d 60d 2873.56] 150 501 2991.25) 50 10 
2766.12} 40n 20 2874.17) 150 15 3010.84 5 70 
2770.78] 50 wn 1 2876.11! 50r 5 3011.12) 100 W 20 
2771.83 3n 100 2877.69) 15 80 n 3011.88) 100 w 15 
2774.88] 100 3 2878.95} 40r 3 3012.54] 125 1001 
2775.11] 100 W 80 2879.52} 50s 10n 3025.16| 70 15 
2775.35] 80 15 2879.74] 150 10 3027.51) 125 35 w 
2775.88] 200 30 2880.02} 150 50 3028.78] 50 7 
2779.10) 150 w 5n 2882.33 3 80 3037.50 8n 100 
2781.37] 50 | 4 2889.38] 40 5 3040.98} 50 Tw 
2784.97) 50 | 100 2891.04} 150 W 30n 3042.06 5 100 
2787.69] 400r 40 2891.84] 500 W 100 3045.96] 150 50 w 
2788.30} 150 | 3 2892.00} 80n 10 3048.86] 100 15 
2790.71] 150 | 20) 2895.10} 125 15 3049.56] 150 30 
2791.37) 25 150 2896.44 2n 50 3052.53| .. 701 
2791.67} 100 10 2899.04} 200 15 3056.61 1 wn 701 
2796.34! 400 80 2900.36} 200 40 3057.12} 25 w 125 
2796.56) 150 Pe 2900.75 3n 1001 3058.64] 50 a 
2797.76} 100d 100d 2901.05} 100 3 3060.29} 125 35 W 
2798.40! 150 ee 2902.05|1000 w 200 3063.56] 70 15 
2800.57) 150 W | 40n 2904.07} 300 w 40 3069.24] 150 70 
2802.07} 300 |» 80 2905.24] 80 100 3077.24] 150 w 50 w 
2806.30] 300 | 50 2905.74} 40 3 3078.23} 50 5 
2806.58} 200 50 2908.91] 150 10 3079.95} 50 w bn 
2810.92} 200 W 40 W 2914.12} 200 30 3081.85} 50 5 
2811.72 1 150 2915.34] 150 w 50 3085.53} 70 18 
2814.31) 50r 50 » 2915.49] 150 40 3087.76 5 wn 70 
2814.80) 125 5 2918.96 2 50 3092.44) 50 15 
2815.01] 150 15 2925.19] 100 5 3093.87| 50 15 
2815.12) 100 4 2925.26] 100 W 40 ws 3095.39] 70w 18 w 
2817.10! 80d 100 2925.66] 100 4 3101.03} .. 100 W 
2817.50} 801 10 2926.46} 100 10 3103.25} 70 15 
2819.37] 100 5 2932.69} 400 80 w 3110.81} .. 70 w 
2824.81) 60 W 5n 2933.55| 400 150 3112.92 1 501 
2826.18] 60 5 2934.85] 40 4 3113.90} . 50 35 w 
2827.18] 200 10 2938.43} 50 3 3115.86} 50 18 w 
2827.55 3d 100d 2939.28] 200 40n 3117.44} 70 10 
2828.58) 75 100 2940.06} 1001 40 w 3124.97] 50 20 
2833.64! 300 w 40 w 2940.21) 150 50 3127.76} 18 w 100 
2836.62] 80r 2 2942.14) 150 40 3129.55} 50 7 
2838.24 2 150 2946.91] 150 10 3129.95} 50 8 
2840.39 2 50 2951.92} 400 wl 200 3130.58} 100 W 35 
2842.81} 200 50 2952.99) 30n 100 n 3132.64} 250 w 25 
2843.51 3 80 2956.84 In 1001 3135.89] 35 100 























II. EMISSION SPECTRA 2000-10,000 A (Continued) 
TanTALuM (Continued) 


















































Wave Wave Wave 
length Are Spark ilenraith Are Spark length Are Spark 
\ 

3137.44 3 50 3317.93] 200 25 W 4067.23) 40 10n 
3141.38 In 501 3318.53} 70 3 4067.91; 100 40 
3142.95] 10 50 3318.84] 125 35 4085.80 5 80 W 
3147.37] 70 50 3325.74] 50 3 4123.17) 50r 4w 
3148.03} 50 tf 3331.01} 18 200 w 4129.38} 200 40 
3150.85} 50 w 35 w 3332.41} 50 3 4136.20} 80 30 
3157.95 3r 50 3337.80} 100 18s 4147.89) 40 30 
3162.72} 70 7 3339.91} 15 70 4175.21! 100 40n 
3163.13] 70r 35 3358.53} 70 25 W 4176.99} 15 40 
3163.82} 40 5 3361.64] 125 W 50 W 4181.15) 40 25 
3168.18} .. 70 3366.66} 50 15 w 4205 88} 100 30 
3170.29} 250 w 35 3371.54) 7 20 4206.40} 50 20 
3172.87} 50 25n 3376.49] 15n 70 | 4268.25} 50 15n 
3173.59] 70 10 3379.51] 18r 50r 4271.51} 40 5 wn 
3176.29] 70 18 3406.66] 70w 18s 4286.38] 80 20n 
3180.95] 100 35 3406.93] 70 15 4302.98] 125 W 40 W 
3182.57} 70r 18 3414.14] 18 W 100 W 4355.14] 80 10n 
3184.55} 70 18 3419.75} 50 w 5n 4360.83} 40s 5 
3191.16} 50 5 3430.94] 50 70 4378.82| 40 2 
3192.25} 70 18 w | 3436.00] 70w I8 w 4386.07} 50 15 
3194.84 In 40 3437.37 7 300 wn 4398.45} 40 10 
3198.67} 125 18 3439.00). 70 W 4402.50} 100 20n 
3198.94] .. 701 | 3440.24; 18 50 4415.74} 40 10 
3199.22) .. 701 3446.91 2W 150 W 4441.03} 60 2n 
3201.98] 40 cf 3463.77] 50 ae 4441.68] 1001 2n 
3206.39) 70 15 3480.52} 70 200 ws 4480.93] 200 w 10n 
3207.85] 70 15 3497.85] 70 5 4494.97} 50 2 
3216.92} 100 w 18 w 3503.87} 70 10n 4496.50} 100 2 
3221.31) 70 15s 3504.98} 70 2 4509.29} 60 2 
3223.83| 200 W 50 W 3511.04} 100 35 w 4510.98) 200 W 50 W 
3227.32} 701 10 3527.06] 50 2n 4511.50} 300 40 W 
3229.24} 300 w 70w 3565.63} 501 4521.09} 200 10n 
3229.88) 35n 50 3566.72} 50 51 4527.49} 150 5 
3230.85} 200 18 w 3573.44| 15 707 4530.85} 300 50 
3234.69] 70 10 3584.21}; 50 Tn 4547.15} 150 2 
3237.85] 70 7n 3595.64} 70 5 4551.95} 400 8 
3239.99] 200 18 w 3607.41} 70 35 4553.69| 2001 2 
3242.05] 125 15 3625.24) 70r 2n 4556.35] 200 5 
3242.83] 125 10 3626.62) 125 18 4565.85| 200 15 
3245.28] 70 2 3642.06] 125 18 4566.86] 100 2n 
3246.90} 35n = 3731.02} 50 3 4573.29] 200 2n 
3248.52) 100 3n 3763.44, 12 | 60 4574.31} 300 20 
3250.36] 70 3 3784.25] 150 50 w 4580.69| 200 W 10 
3256.77| 100 il 3792.01} 50 10 4583.17} 150 10 
3259.87] 50 3 3796.21} .. 50 4601.42} 60 100 wn 
3260.18] 125 18 w 3833.74) 40 200 4602.19} 100 2 
3263.76] 70 2 3889.46} _. 40 W 4604.85} 200 W sf 
3269.14] 70r 71 3894.67) .. 40n 4619.51| 300 10 

* 3271.19) 70 wn 18 w 3922.42 5 50 4622.96} 50 1 
3273.13] 70 3n 3922.78] 100 15 4633.06} 150 3n 
3274.95} 200 35 W 3922.91] 100 10n 4661.12} 300 5n 
3275.68) 70 35 3970.10} 100 40 4669.14} 300 15 
3275.94| 50 In 3973.18} 1 400 W 4678.02} 40 2 
3279.29] 50r 3 3979.28] 50n 3n 4681.87| 200 50 
3287.26] 50 x 3981.01) 2 40 4684.87| 100 2 
3292.48} 70 3 3996.17| 100 30n 4685.27] 80 2 
3293.93] 70 10 4026.94] . 40 30 4688.84] 40 
3295.33] 125 W 20 w 4029.94) 50 iam) 4691.90} 400 5n 
3299.77| 70 10 4033.07} 100 10 4693.35] 150 3 
3302.76] 50 ln 4040.87} 50 5n 4701.32) 150 2n 
3304.37] 70 15 4041.06} 40 4n 4706.09) 200 2 
3309.78} 70 5 4061.40} 50 30 4722.88] 200 
3311.16} 300 w 707 4064.63} 40 5 4730.12} 100 5 











II. EMISSION SPECTRA 2000-10,000 A (Continued) 


TANTALUM (Continued) 





























Wave Wave ’ < Wave 
length Are Spark length Are Spark length Are Spark 

4740.16} 100r 100 5518.91} 100 W 6428.60) 40 
4756.51} 150 10 5548.32] 60 6430.79) 150 
4780.93} 50 2001 5584.02} 60 6444.61] 40 
4812.75| 150 5 5598.75] 60 6450.36| 200 
4819.53} 100 bee 5620.68} 80 w 6455.83} 40 
4825.43] 150 Ae 5645.91} 80 6485.37| 500 
4832.18} 100 Ke 5664.90} 60 6502.43} 40 
4846.45} 100 2 5688.25] 100 w 6505.52} 100 
4852.17) 80 2 5699.24} 80w 6514.39} 200 
4871.70} 50w 1 5704.31} 40 6516.10} 200 
4883.95} 150 3 5706.28} 50 6561.60} 40 
4904.59] 80 W 2 5746.71} 601 6574.84| 200 
4907.73} 50 1 5755.81} 40 6611.95] 300 
4914.95) 50 1 5766.56] 80w 6621.30] 200 
4920.11) 150 W 3 5767.91) 100 w 6673.73| 200 
4921.27) 50 2 5776.77| 80 6675.53} 400 
4923.47] 60 W 1 5780.02} 60 6684.00} 40 
4926.00} 60 2 5780.71} 80 6740.73} 80 
4936.42! 100s & 5811.10} 100 6771.74| 100 
4937.63) 40 2 5816.51} 40 w 6774.25] 100 w 
4968.53] 60 W 1 5849.68} 80 w 6788.99) 50 
4969.69} 401 1 5849.95) 60w 6810.46] 40 
4976.20} 40 1 5865.87} 40 w 6813.25] 200 
5012.52} 60 Ae 5866.61} 60 6866.23] 200 
5037.37} 60 5877.35} 100 6875.27| 200 
5043.32] 60 5882.29} 80 6900.55] 80 
5067.87} 60 5901.91} 80 6902.10] 150 
5076.87} 50 5918.95} 80s 6927.38} 150 
5087.37} 60 5931.05) 40s 6928.54) 150 
5090.71} 60 5931.68} 40 6951.26] 100 
5115.84] 80 F 5939.76} 801 6953.88] 50 
5136.47} 60 40 5944.02} 80 6966.13} 150 
5141.62} 40 ad 5997.23} 200 W 6995.39} 200 
5156.56} 80 W 6009.89] 40 7005.07} 50 
5161.81] 80w 6015.89! 40 7006.96} 100 
5163.65} 40 6020.72| 300r 7025.03} 80 
5212.74| 60 6045.39) 2001 7039.07} 40 
5218.45} 401 6047.25! 1501 7081.30} 50 
5218.66) 40 6053.64) 1501 7125.72] 80 
5230.80) 60w 6090.82} 50 w 7148.63} 150 
5244.77] 40 w 6101.57| 150 7172.90} 150 
5279.82} 60w 6140.07} 401 7250.27} 80 
5295.01] 40 6144.56} 50 7296.32) 40 
5328.38] 40 6152.54] 60 7301.74| 200 
5336.13) 40 ae 6154.50} 200 7346.41] 100 
5341.05) 150 w 80 6158.84) 80 w 7352.86) 150 
5342.25) 80 ae 6189.66) 50 7356.96} 100 
5349.09] 80 6249.79) 100 7369.09] 100 
5354.68] 80r 6256.68} 300 7407.89) 150 
5388.51} 40 W 6266.37| 50 W 7440.17] 40 
5389.30) 100 W 6268.70} 200 7467.75| 40 
5395.99] 80w ie 6281.33} 50 7485.90} 300 
5402.51) 80 30 6309.58) 100 7814.03] 50 
5404.95) 80 3 6325.08} 100 7842.76} 50 
5419.13) 80r ; 6332.91} 50 7882.37] 150 
5431.66} 60 w A 6341.17} 50 7950.19} 50 
5435.27] 80 js 6346.02] 40 8026.50} 50 
5461.29] 80 " 6356.14} 100 8248.95] 50 
5475.54} 40 ; 6360.84] 100 8264.85} 40 
5490.11] 60 : 6373.05} 50 8281.62} 50 
5494.78] 50 3 6389.45] 100 8447.62) 70 
5499.44] 60s - 

















II. EMISSION SPECTRA 2000-10,000 A (Continued) 



























TELLURIUM 
Wave Wave Wave x 
leah Are Spark lenieth Are Spark length Are Spark 
2001.59} 600 4048.89 | (70) 4885.22) .. (100) 
2039.79) 300 4073.57 | (300) 4893.58) .. (70) 
2070.9 | 150 4169.77 (100) 4894.94) _. (150) 
1 2081.03} 400 4179.24 (70) 4904.43}. (100) 
2107.20) 100 4220.42 (100) 5449.82) .. (75) 
2107.63) 100 4251.15 | (70) 5576.40] .. (100) 
1 2142.75) 600 we 4261.08 | (300) 5649.30} .. (250) 
1 2147.19) .. (150) 4273.40 (70) 5708.07) .. (250) 
1 2159.79} 100 anes 4285.84 | (70) 5741.66) .. (70) 
2166.88) 100 ag 4293.35 | (70) 5755.87| .. (250) 
T 2208.83} 200 (2) 4294.25 | (70) 5765:25| oe (70) 
T 2383.25) 500 300 4364.02 (400) 5851.09] .. (75) 
I 2385.76} 600 | (300) 4377.10 (70) 5936.21) .. (75) 
2403.00] .. (100) 4396.00 (100) 5974.70) .. (250) 
2426.39] .. ; (100) 4398.45 (70) 5985.64) .. (75) 
2469.62| .. (300) 4401.89 (100) 5993.12) .. (75) 
2499.75) .. (300) 4421.14 (70) 5993.94] (75) 
2537.80]  <. | (300) 4434.96 (70) 6014.49 6 (100) 
2564.58) .. | (150) 4478.73 (800) 6047.44 6 (100) 
2635.50 le oe (350) 4494.47 (100) 6136.81 : (70) 
2793.24) .. (300) 4545.97 (70) 6153.89 : (70) 
2858.29 2 (100) 4557.84 (300) 6166.84 5 (100) 
2868.86] .. (100) 4569.71 (70) 6202.29 ; (70) 
2895.49}. | (300 n) 4602.37 (800) 6230.80 5 (300) 
2942.16] . (100 n) 4641.19 (70) 6245.61 : (150) 
2949.52 (100) 4654.38 (800) 6266.21) .. (70) 
2967.21 (300) 4664.34 (800) 6293.61 (100) 
2975.91 (100) 4665.33 (70) 6367.10 (70) 
3017.51 (350) 4686.95 (300) 6412.15 (70) 
3023.29 (100) 4706.53 (70) 6422.96 (70) 
3047.00 (350) 4711.16 (70) 6437.06 (1000) 
3073.53 (100) 4731.27 (70) 6487.09 (70) 
3218.44 | (100) 4766.03 (15C) 6537.01 (100) 
3251.37 (150) 4784.85 (70) 6648.52 (100) 
3306.99 | (150) 4796.10 (70) 6676.01! (70) 
3329.25 (100) 4831.29 (800) 1 6843.94 (70) 
3585.34 (350) 4864.10 | (800) 6930.51) (70) 
4006.50 (100) 4866.22 | (800) | 7038.95) (70) 
TERBIUM 
2540.12 3372.72 3561.74 200 
2571.78) 3413.76} 50 3568.51) 50 50 
2619.61} .. 3420.34} 50 3579.20} 50 50 
2658.91] .. 3446.40} 50 3585.03} 15 50 
2800.51} 10 3454.06] 80 3596.38} 50 15 
2885.14)... 3457.03} 50 3600.44 8 50 
2891.41 2 3468.03} 50 3611.33} 50 8 
2956.21) 10 40 3472.79} 50 3615.66} 50 15 
3078.86] 30 80 3500.27} 50 3625.54} 50 15 
3147.04] 50 3 3500.84] 70 3628.20) 100 15 
3218.93] 50 50 3507.45) 50 3638.46] 80 50 
3219.95] 50 50 3509.17] 200 3641.66] 70 30 
3252.34| 50 30 3510.10} 50 3645.38] 50 15 
3274.24| 7 pe 3519.76} 50 3647.75| 50 ait 
3281.40] 50 15 3523.66] 30 3650.40) 50 100 
3293.07! 50 100 3525.61} 50 3654.88] 70 30 
3294.04] 50 3 3531.70} 15 3658.88] 100 100 
3324.40] 70 50 3540.24} 50 3663.12) 50 15 
3339.00} 50 8 3543.86} 50 3664.64 8 
3349.42} 20 50 3546.52 3676.35 





























































































II. EMISSION SPECTRA 2000-10,000 A (Continued) 


TrRBIuM (Continued) 






























































Wave Wave [| nae WR Wave an¥h. 
length Are Spark leneth Are Spark lenstli Are Spark 
3677.89, 70 8 4002.18] 407 2 4493.08} 100 a 
3682.26] 50 30 4002.58] 50 5 4511.52) 40 ns 
3691.15; 50 50 4005.55} 100d 125 4563.68} 50 a 
3694.75} 50 8 4019.12} 40 5 4578.69) 70 RF 
3702.85) 50 200 4024.07; 40 W 1 4641.98} 40 ae 
3703.92} 70 100 4031.64) 50 3 4645.26] 60 W a 
3711.74} 200 30 4033.04) 125 5 4658.38} 40 a 
3755.24| 50 100 4052.86} 40 w 2 4702.42! 80 fe 
3765.14} 70 100 4061.57; 40 2 4752.52} 100 80 
3767.50} 75 8 4066.21) 40 | 3 | 5065.79) 40 9 
3776.49| 100 100 4100.90} 50d 2 | 5089.12) 40 
3806.85] 50 50 4144.45) 80 10 | 5228.12} 40 
3840.26] 50 We stele 4178.97| 50d 2n | 5262.11] 40 
3842.49} 40 50 4200.99} 40 4 ! 5319.23] 40 
3848.75} 100 200 4226.44| 50 oe | 5354.88} 40 
3874.18} 200 200 4276.75) 50w 2n | 5369.72) 40 
3899.19) 200 100 4278.51] 200 100 i 5375.97] 40 
3901.35} 50 8 4318.85] 150 | 30 i 5470.34} 40 
3919.54] 40 le oak 4325.83} 100 | | 5514.54} 50 
3922.74| 50 | 8 4326.48} 150 4 | 5516.24} 50 
3925.45] 150 200 4332.13} 40 2 | 5524.12} 40 
3935.25} 50 8 4336.50) 40 : i 5685.76} 40 
3939.60} 200 200 4338.45} 100 3 | 5747.58} 60 
3946.87] 150 30 4340.63} 40 2 | 5785.18} 40 
3957.97| 60d 15 4342.50) 50w = | 5803.15} +40 
3958.36; 100 w 15 4353.19} 50 | 5851.07) 40 
3976.82) 150 200 4356.84; 60 | 5967.32} 40 
3981.88} 80 200 4409.51) 40 w 
THALLIUM 
2066.8 30 1 2608.99} S80r 10 II 3381.00 (20) 
12168.61; 30r Fi. 1 2609.77) 30r ay TI 3460.48] .. (20 d) 
1 2207.00; 30r 3 II 2675.76] .. (30) 13519.24|2000 r 1000 r 
1 2237.85| 60r 3 II 2676.03 (30) 1 3529.43 |1000 800 
11 2292.97) .. | (20) TI 2705.55)... (20) II 3540.05 (20) 
II 2297.88) .. | 35 1 2709.23} 400r 200r 3558.52| 15 it 
II 2298.08} .. | 40 12710.67| 30r 10 11 3560.77] .. (25) 
II 2298.16] .. 20 1 2767.87) 400r 300r 11 3793.95 (25) 
2298.95} 30 150 II 2780.25 ; (20) II 3869.19 (18) 
12315.98) 60r 1 II 2801.81] .. (25) 4223.05 (25) 
1 2379.69) 100r 200 r 1 2826.16) 200r 100r II 4274.98 (100) 
2380.34} 20 60 TI 2833.31) .. (25) II 4306.80 (40) 
I] 2451.94) .. 30 II 2849.80) .. (200) II 4340.53 (20) 
2452.70] .. 100 1 2895.41) 30s 15s II 4490.77 (25) 
II 2468.95; .. 15 1 2918.32} 400r 200 r 11 4737.05 (40) 
II 2469.07) .. 20 1 2921.52) 200r 100 r 11 4981.35) .. (15) 
2469.76} .. 30 1 2945.04) 501 251 II 5078.54} 10 30 w 
II 2477.40) .. (20) II 2948.73 (30) 15109.47| 15 st 
2502.3 & 20 11 3029.01) .. (15) JT 5152.14) .. 50 w 
II 2507.39) .. (20) 113091.61| .. 25 1 5350.46|5000 r 2000 r 
II 2507.70) .. (30) 11 3091.66) .. 50 15488.79| 15 ee 
12517.41) 30r a 11 3187.74) .. (50) 1 5527.90} 30 3 
II 2530.67|  .. (100) 13229.75/2000 800 15583.98) 15 =f 
II 2530.82 (60) 11 3261.60} 70 300 r 11 5949.04) 20 15 wn 
II 2530.88 (80) 11 3291.01 (40) 11 5949.57) .. 35 
2531.6 BY 100 11 3319.91 (35) 11 6111.50 (20) 
1 2552.53} 80r 1 11 3321.17 (25) II 6154.03 (20) 
1 2580.14) 100r 80r 11 3322.30 (25) II 6167.38 (20) 
1 2585.59} 30r 2 11 3369.15 (40) II 6179.98 (100) 

















II. EMISSION SPECTRA 2000-10,000 A (Continued) 


THALuiuM (Continued) 


EEE EEE EERE GREEN 



































Wave Wave Wave 
jength Are Spark | Jength Are Spark length Are Spark 
| 
JI 6239.46] .. 15 II 6966.43 40. II 9130. (60) 
1 6549.77| 300 50 nl II 7073.9 (20) 1 9136.1 20 a 
II 6552.63} 200 (10) TI 8445.8 (15) 1 9170.7 20 
1 6713.69} 100 40 II 8632.9 (15) 1 9512.4 30 
TI 6950.5 53 30 II 8664.1 (30) 
aoe ee ee ee ees 
THORIUM 
ee ee 
2801.22) .. 30 2982.05] 150 5 3245.76, 12 15 
2324010 15 | 2985.25} 15 12 3256.27) 10 15 
2363.09} .. 15 2988.23} 15 20 3262.67| 12 15 
2391.52) .. 15 wn 2991.06} 15 10 3273.88} 10 15 
2413.49 5 20 2993.80} 12 15 3287.74] 12 15 
2427.99 3 25 3000.92} 30d 10 3290.59] .. 40n 
2431.74 2 30 3002.39) 15 12 3300.49] .. 30n 
2463.69} .. 25 3006.93} 12 15 3304.24| 15 3 
2473.98) .. 15 3008.49} 15 12 3310.25 8 15 
2475.33) ... 15 3009.72} 15 10 3313.65 4 50n 
25012) 20 n 3015.72] 15 10 3325.13} 10 15 
2512.74) .. 15d ! 3025.43} 20d 5 3334.60} 10 15 
2545.10) |. 20 | 3026.68] 15 15 3337.87| 12 15 
2545.34] 15 4 | 3034.07} 15 15 3339.56] .. 20 n 
2547.90) 15 10 | 3035.11] 15 15 3377.43] "2: 20n 
2549.51) .. 15 | 3045.57] 12 15 3392.04} 10 15 
2554.73] .. 15d | 3046.95] 12 20 3402.70} 10 15 
2555.20). 15 3049.09] 20 20 3469.93} 12 15 
2564.36] .. 20 wn 3060.18} 12 He) 3479.18} 15 10 
2565.60} 10 15 3061.70] 12 15 3493.53] 30 15 
2566.59| 15s 10n 3063.03} 25d 25d So0GOL =e 50 
2567.83)| =< 20 3067.73| 12 20 3635.37) 15 10 
2571260): 25 3078.83} 10 25 n 3700.77} 15 10 
2576.69} 15 5 3080.22} 12 15 3702.87} 10 20 
2589.06} 20 10 i 3083.35] 12 15n 3706.77} 15 10 
2597.05} 20 5 3088.47| 20 20 3711.31) 30 20 
2600.63} .. 15 | 3090.10} 15 10 3712.54) 15 8 
2600.88) 15 4 3097.96 J 50 n 3717.83] 20 10 
2641.49} 15 10 3102.66] 15 12 3718.17) 15 10 
2658.67} 15 10 3105.75} 15 20 3718.66} 20n 8 
2680.96] .. 25 3107.03} 15 15, 3719.44} 30 10 ~ 
2684.29] 15 15 i 3108.30) 15 20 3720.31} 15 10 
2686.16] .. 40d 3110.02) 15 15 3721.83} 40 30 
2692.42) 20 20 3111.83} 20d 8d 3722.19) 35 25 
2703.96} 15 15 S112: 35)) ee 20 n 3724.74| 30 20 
2708.18] 10 20 3119.48) 15 15 3726.73] 30 20 
2752.17| 15 12 3122.96} 20 20 3727.90} 15 5 
2768.85) 15 15 3124.39} 12 15 3730.38] 15 3 
2824.68) .. 25d 3139.31} 10 15 3738.85| 20 20 
2832.32) 18 25 3146.04] 12 15 3739.79) 20 5 
2837.30) 15 10 3148.04 3 40n 3740.85] 40 20 
2870.41} 18 20 3150.46} 12 15 3741.19] 80 80 
2885.04} 12 15 3154.73) 15 15 3742.25] 20 10 
2887.82} 18 18 3175.73} 12 15 3742.92} 20 8 
2896.71} .. 20 Wd 3180.20} 15 15 3744.74] 15 10 
2898.93) .. 25 wn 3208.02} 18 10 3745.98] 15 20 
2899.72) 15 12 3216.62 3 20n 3747.55] 30 30 
2917.39| 25d 6 3221.29} 15 40n 3750.15] © 20 5 
2925.05} 10s 15n 3225.36] 12 15 3752.57| 40 50 
2932.52) .. 25 wn 3228.97] 12 15 3754.04| 20w 5w 
2976.02} 15 10 3230.87} 15 12 3754.60) 20 10 
2978.64 1 100 n 3232.12 3 25n 3756.32) 50r 20r 
2980.34) 15 10 3238.12} 12 15 3759.31| 20 10 














II. EMISSION SPECTRA 2000-10,000 A (Continued) 














Wave 

length Are Spark 
3670.28] 20 5 
3761.10) 15 8 
3762.88] 20 20 
3763.33) 15 8 
3765.25} 20 10 
3767.90} 20 15 
3771.38] 30 20 w 
3773.76} 20 20 
Sigo.oe)) 20 5 
3775.94] 20 10 
3777.12) 40 20 
B77 91) 15 10 
3778.78] 15 10 
3779.81} 20 10 
3780.51} 20 10 
3780.85} 20 5 
3780.97] 15 3 
3781.69} 20 10 
3783.02} 20 20 
3783.30]. 20 15 | 
3783.82) 15 5 
3785.65} 15 15 
3786.88] 15 15 
3787.19} 40 w 20 w 
3789.12] 20 20 
3793.49] 20w 8 
3793.79] 20 8 
3795.39] 20 10 
3795.75} 20w 10 w 
3803.08) 15 15 
3805.82} 20 15 
3811.38] 20 10 
3813.06] 15 20 
3814.59] 15 15 
3817.37] 20 10 
3817.73| 15 15 
3820.81] 20 20 
3821.43] 15 15 
3823.08] 20w 10 w 
3824.35| 20w 20 w 
3824.76) 20d 10 
3829.41} 40 w 20 w 
3833.04] 20w 10 w 
3834.61] 15 w 10 w 
3836.50} 50w 50 w 
3839.70} 15 15 
3841.96] 20 20 
3845.02] 20 w 10w 
3854.55} 20 20 
3863.39] 20 - 20 
3872.73] 30 20 
3884.83] 20 15 
3900.89} 30 30 
3903.09] 15 5 





2338.36 
2357.04 
2361.23 
2406.63 


——— 


NRewp 

















Wave 
length 


3904.09 
3905.19 
3912.28 
3913.01 
3915.21 
3916.73 
3927.18 
3927.42 
3929.67 
3932.23 
3937.04 
3937.93 
3938.73 
3945.51 
3946.15 
3948.97 
3950.39 
3951.52 
3960.34 
3972.16 
3976.42 
3981.11 
3988.01 
3994.55 
3996.07 
4003.32 
4005.55 
4007.03 
4011.75 
4012.50 
4022.09 
4025.61 
4036.57 
4041.21 
4050.89 
4069.21 
4085.04 
4094.75 
4100.83 
4108.43 
4116.72 
4140.24 
4165.47 
4208.89 
4247.99 
4273.36 
4277.32 
4281.07 
4281.42 
4282.04 
4309.99 
4327.14 
4374.79 


2480.13 
2489.46 
2509.08 
2519.80 


TxHortum (Continued) 


























Are Spark rae, Arc Spark 
20 20 4381.86] 30 30 
30 30 4391.11] 50 40 
15 15 4416.24] 15 8 
15 15 4432.97] 25 15 
15n In 4439.13] 20 15 
158 aiaeelo 4440.58] 15 6 
15 10 4440.87] 20 10 
15 10 4465.34] 30s 15 
30 20 4480.82] 25 10 
15 10 4487.50} 20 10 
15 10 4488.68] 25 12 
15 10 4510.53] 30 20 
15 w 10 w 4537.07] 20 8 
20 15 4593.64) .. 50 wn 
2017.20 4631.76] 15 10 
30 | 30 4651.56} 30 15 
30 30 4694.09} 15 10 
20m) ine 20 4740.52] 20 15 
10 15 4752.41] 20 12 
150e Vilar 4863.18] 20 10 
15 20 4872.93] 20 as 
20 20 4882.46] 5 20 wn 
50 30 4919.81] 50 20 
30 10 4921.61} 20 7 
15 10 4987.14] 15 4 
15 15 5017.25] 50 10 
20 w 30 w 5028.61} 40 W 10 wn 
20 20 5049.81 30w 5 
15 15 5198.83] 15 e 
15 15 5247.65] 20d 3 
200 Sal bs, 5277.50] 15d 3 
205 su=s20) 5325.14 15d 3 
15 15 5390.46] 18 5 
20 10 5415.43] 20d 3 
15n 5 5425.68] 15d 3 
40 30 5435.90] 15 2 
15 15 5539.90} 18d 4 
15 15 5548.16] 15s oe 
18 18 5707.09} 20 5 
15 15 5720.18} 18d $2 
12 15 5815.43] 18d 2 
15s 15s 5989.03} 20 5 
20 w 10 w 6112.82] 15 3 
15 15 6120.55] 15 3 
15 12 6261.06] 15 2 
20 15 6274.11] 25 3 
20 12 6279.17| 20 2 
20 10 6342.86] 15 eA 
15 10 6457.28} 15 
30 25 6462.65] 30s 
15 12 6531.35] 15 
15 7 6989.66] 20 
15 10 7168.89] 15 
60 20 2552.49)... 50 
2 100 2561.65} 60 30 
80 40 2588.27| 40 80 
1 50 2607.05} 50 30 

















Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Tuutium (Continued) 






































l | 
oe Are Spark ry nat | Are Spark bee | Are Spark 
i | | As 
2624.34| 80 40 3266.63) 70 50 3996.52| 200 40 
2679.57| 30 50 3267.41) 50 40 4094.18] 300 30 
2721.19} 60 100 3269.00} 40 150 4105.84} 300 30 
2744.09} 20 50 3291.00) 125 80 4138.36] 80 8 
2785.08) 60 30 3302.45) 125 80 4187.62| 300 30 
2794.60} 60 20 3309.80) 80 60 4199.92} 100 20 
2797.27| 60 100 3310.59| 60 20 4203.73| 250 25 
2827.02) 20 50 3316.87| 60 20 4242.15) 500 100 
2827.92) 50 100 3354.86] 30 50 4359.93| 300 30 
2869.22] 100 300 3362.61| 250 200 4386.42} 200 10 
2890.93) 60 15 3374.51| 60 30 4481.27| 400 | 50 
2918.27) 25 50 3397.50} 100 50 4519.58} 50 if 
2925.65| 20 60 3399.95| 50 40 4522.57| 200 300 
2926.75} 80 60 3425.08] 200 300 4529.37| 80 5 
2935.99| 80 300 3425.63| 100 50 4555.26] 25 50 
2951.26| 30 150 3429.97| 100 100 4556.67| 35 7 
2959.65} 20 60 3431.20} 50 50 | 4561.84| 50 10 
2965.87} 50 100 3441.51] 150 80 4599.00) 80 : 
2981.49} 60 100 3453.66] 150 80 } 4615.93) 200 300 
2986.52| 50 150 3462.20} 250 200 i 4626.31) 50 20 
2990.54| 80 30 3535.52] 80 25 | 4626.55) 50 3 
3615.29] 125 100 3536.21} 40 60 | 4634.24| 80 10 
3026.07) 60 30 3536.57| 60 20 | 4677.85| 50 2 
3042.35) 50 Sr 3565.90} 40 50 \ 4681.92} 50 2 
3050.73} 50 150 3566.47} 60 20 | 4733.32| 80 s 
3054.05) 30 60 3608.77| 100 20 4831.21} 50 80 
3056.06| 40d 100 3643.65] 60 40 4957.19} 50 5 
3073.08) 69 150 3668.08] 80 20 5009.76) 50 50 
3073.50) 25 60 3678.86) 50 40 | 5034.21| 100 100 
3073.85] 15 50 3700.26) 150 80 5307.11) 100 20 
3087.02) 30 60 3701.36] 150 80 5631.41) 80 10 
3093.12) 30 60 i 3717.92] 100 10 5675.83) 100 100 
3096.97) 15 50 3725.06| 60 15 5764.29) 50 2 
3098.59| 80 60 3734.13] 150 50 5895.63| 80 20 
3099.61) 10 50 3744.07] 100 10 6181.41) 40 50 
3131.26) 400 500 3751.82) 50 5 6430.95) 15 60 
3133.89] 200 200 3761.33| 250 150 6460.28) 400 80 
3144.89) 25 60 3761.92| 200 120 6604.97| 300 60 
3151.03] 200 200 3795.76] 250 150 6657.73| 70 10 
3157.34] 200 150 3817.40| 60 15 6721.37| 60 20 
3168.19} 25 60 3838.20| 80 60 6779.77| 300 50 
3172.82| 200 200 3848.02| 400 250 6844.27) 250 30 
3173.58) 50 100 3883.13} 100 10 6845.76) 200 20 
3210.57| 40 50 3883.43] 150 30 7481.09| 100 ae 
3212.01) 50 40 3887.35| 80 8 7490.22) 100 
3235.45| 80 40 3900.79| 80 50 7558.36] 200 
3236.80| 100 80 3916.47| 80 8 7731.57| 150 
3240.23) 100 80 3929.58] 7! 50 7856.10} 60 
3241.53] 150 125 3949.27} 50 5 | 7927.52| 50 
3249.84} 10 50 3958.10} 200 40 7930.85| 100 
3258.04| 125 60 3995.58] 100 e: 8017.90) 200 
3261.66} 30 100. 
ee eee 
TIN 
Ee a a el 
2039.5 | .. 200 2199.34| 30 60r 2268.91) 100r 100r 
2113.90) 25r (yy II 2209.66] 25 w 60r 2286.68) 60 40 
1 2148.74| 50r 20 2231.72| 30 60 2317.23| 100r 100r 
ID 2152:22| 3 (100) II 2246.05) 100r 100r 2334.81! 100r 100r 
2152.5 | 30 ne 2251.15} 25 50 2354.84| 150r 150r 
2194.49] 30r 60 2265.98] .. (40) 2408.15) 30 30 












































rc 


2224 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Tin (Continued) 

















Wave Wave nf Wave cen 
length Arc Spark length Are Spark length Are Spark 
2419.49] .. (40) 3032.77| 50 20 6149.67) 15 50 
2421.69| 150r 200 r 13034.12| 200 wn 150 wn 6154.60} 12 25 

2429.49} 200r 250 r 3141.81] 20 30 TI 6453.58 6 300 wnn 
2445.01] .. (50) 13175.02| 500n 400 nr 6462.36 4 300 wn 
II 2449.79] -. 25 3218.68} 18 50 6563.24) .. 50 W 
TI 2483.40} 125. 125 13262.33) 400n 300 n II 6844.20} .. (50 nl) 
TI 2486.99] .. (30) 173283.21| ¢1 (50) 11 7191.40 : (40) 
2495.72) 100 100 113283.51) . 100 n II 7741.80). (30) 
2504.59} .. (30) 3330.59} 100 n 100 n 17754.96| 100 + 
2523.91} 60 60 LESS LOT) (60) 8030.5 | 100 nl 
2531.11} 40 15 W Booe40| fe 100 n 8039.3 40 nl 
2546.55/ 100 100 3399.04) .. 25 Wn 1 8100.3 49 nl 
2558.05} 30 6 3655.78} 30 25n 18114.10} 200 
2571.59} 100 125 3800.99| 200 n 150 n 8121.0 30 nl 
2594.42) 60 80 4511.30} 200 ve 8349.35) 30n 
2661.25} 100 80 1 4524.74! 500 wn 50 1 8357.04) 80 
2706.51) 200r 150r 4585.64] .. 25 wn 8422.72) 300 nl 
2779.82) 80 100 11 5561.95] .. (40) 1 8552.60} 500 
2785.03} 60 60 TI 5588.92 2n (50) 8681.7 50 Wn 
2787.93| 50 50 5631.68} 50 200 19018.9 | 30Wn 
2813.58} 50 50 11 5799.18 2n (30) 9410.86] 50 WI 
I 2839.99) 300r 300r 5925.48] 8 25 19415.37| 80 nl 
2850.62} 80 100 wn 5970.30} 10 30 9616.40) 150n 
I 2863.33] 300r 300 r 6037.70) 12 50 9741.4 | 100 nd 
2913.54} 100 wn 125 wn 6054.90| 12 30 9805.38) 300 W1 
11 2919.82) .. (30) 6068.94) 12 25 9850.52) 5001 
13009,15| 300 n 200 n 























TIraNIuM 
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II 2154.70} 3 60 II 2780.56 60wn | II 2926.75 50 wn 
II 2450.44; 10 100 II 2786.00 60 wn || II 2931.26 150 wn 
II 2478.65). 50 II 2788.02 70 nd II 2936.17 100 wn 
II 2524.64} 15 60 II 2800.61) .. 150 wn | II 2938.70) .. 100 wn 
II 2525.60) 35 125 12802.50} 100 15 I, IT 2941.99] 100 150 
II 2531.25) 30 125 11 2805.01) .. 200 wn | II 2943.13) .. 60 wn 
TI 2534.62} 25 80 11 2810.8C| 6 150 11 2945.47|  .. 100 wn 
II 2535.87} 20 60 II 2817.87; 10 200 12948.25| 100 30 
12555.99] 15 80 II 2820.00} .. 70 wn |} If 2954.76) .. 150 wn 
TI 2571.03} 20 70 TI 2821.42) .. 70 wn 12956.13) 125 25 
1 2599.91} 70 10 11 2827.21) .. 80wn | 11 2958.99) .. 150 wn 
1 2605.15! 100 12 II 2828.15} 2 200 n 2977.80) .. 50 wn 
1 2611.28] 80 15 II 2828.9 ne 150 wn | II 2979.20) .. 100 wn 
1 2632.42) 50 7 TI 2832.16} 25 100 IT 2990.16] ... 80 wn 
TI 2635.63} .. 50 wn |} I 2836.64) .. 100 wn 2995.75] 10n 70 wn 
II 2638.70} .. 100 wn || II 2839.80) .. 100 wn |} 113017.19| 15 200 
1 2641.10) 150 20 II 2841.94) 40 125 11 3022.82} .. 150 wn 
11 2642.15) .. 150 wn || I 2846.09) .. 70.wn | 113023.86) .. 100 wn 
1 2644.26} 100 12 11 2851.10} 20 80 11 3029.73] 12 150 
TI 2646.11) .. 200 wn | 11 2856.24) .. 100 wn |} 11 3043.85} 3 50 
1 2669.60) 60 1, 2857.81 70 wn || 3045.08) 2 50 wn 
1 2679.93] 100 12 2861.99 100 wn | 11 3046.68) 10 60 
2698.52) .. 200 n 2870.04) .. 100 wn |} 11 3056.74] 12 70 
11 2716.25) 5 70 TI 2877.44) 30 100 11 3058.09] 12 70 
12733.26| 60 15 11 2884.11} 35 125 11 3071.24} 12 70 
12739.81) 50 3 2888.63}  . - 70 wn | 11 3072.11) 25 125 
11 2746.71) .. 150 wn 2890.61} .. 50wn || 113072.97| 35 200 r 
11 2751.70) .. 200 wn | II 2891.07} 20 50 11 3075.22} 40 300 r 
11 2752.88) .. 50 wn 2906.68}  .. 100 wn || I1 3078.64) 60 500 r 
12758.07| 70 4 2913 33] .. 50 wn | II 3088.02) 7 500 r 
II 2764.82} 15 70 2916.10} .. 50 wn || 113089.40} 12 100 
ee ee 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Trranrum (Continued) 
































Wee Are Spark per Are Spark | ee Are Spark 
11 3090.05) .. 100 wn 11 3321.70) 15 125 13708.65| 50 3 
11 3097.19} 20 150 II 3322.94) 80 300 r 13709.96| 80 25 
11 3103.80) 20 200 II 3326.76] 15 125 13717.40} 80 50 
11 3105.08} 12 100 II 3329.46} 80 200 r 11 3721.64! 60 125 
11 3106.23} 25 150 TI 3332.11) 40 125 13722.57| 100 60 

3110.67} 10 100 11 3335.19} 60 150 13724.57] 100 50 
TI 3112.05 i 70 11 3337.85} 12 60 1 3725.16) 150 60 
IV3117.67| -15 200 II 3340.34] 80 100 13729.81| 500 150 
11 3119.80 4 150 I, 11°3341.87| 100 300r 13741.06) 150r 40 
II 3122.06 2 50 II 3343.77| 60 70 11 3741.64] 30 200 

I, 11 3128.64) 12 70 wn II 3346.73] 60 60 13752.85| 200 80 
11 3130.80] 25 100 IT 3349.03) 125 800 r 13753.63} 80 35 
11 3143.76] 18 125 11 3349.41] 100 400 r II 3757.69} 30 100 
11 3148.04] 25 150 1 3354.63] 100 20 11 3759.29] 100 400 r 
11 3152.25] 30 125 11 3361.21] 100 600 r II 3761.32] 100 300 r 
11 3154.19] 20 100 1 3361.26) 80r 50r 13771.65| 70 30 
11 3155.67] 25 125 [, 11 3366.18} 20 50 13775.72|3000 1000 r 
II 3161.20] 30 125 13370.44| 80 15 11 3776.06 8 60 
113161.77| 35 150 1 3371.45] 100 15 13789.29| 50 15 
11 3162.57) 50 200 r 11 3372.80] 80 400 r 13868.40| 50 8 

3164.91 1 50 11 3380.28] 25 150r 13895.25| 70 10 
11 3168.52} 70 300r 11 3383.76] 70 300 r J1 3900.54] 30 50 n 
11 3174.80) .. 100 1 3385.95} 80 25 13904.78} 70 35 
11 3181.84] .. 50 wn 3387.84] 60 125 3913.46] 40 70 

13186.45] 150 80 II 3394.57] 70 200 13914.33} 50 10 
II 3190.87) 40 200 r II 3402.42) 15 90 3924.53| 70 35 

13191.99} 100 20 II 3407.20) 12 50 13929.87| 70 35 

1 3199.91) 200 150 II 3416.96 v 50 13947.77| 70 35 
11 3202.54] 25 200 11 3444.31] 60 150 13948.67} 80n 40 
11 3214.75} 20 80 II 3452.47) 12 100 13956.34| 100 50 
11 3217.06) 4) 150 11 3456.39] 25 125 13958.21) 150 100 
113218.27) 15 150 11 3461.50) 80 125 13962.85) 80 35 
II 3222.84] 20 150 r II 3465.56 6 60 13964.27| 80 40 
1] 3224.24) 15 150 II 3477.18] 60 100 13981.76) 100 70 
II 3228.60} 30 100 TI 3483.80] .. 70 wn 13982.48] 80 30 
II 3229.19} 30 60 11 3504.89] 20 150 13989.76] 156 100 
II 3229.42) 15 70 JI 3510.84] 40 125 13998.64| 150 100 
II 3232.28) 30 100 IL 3535.41] 15 125 1 4003.81) 50 70 
II 3234.52] 100 500 r 11 3596.05) 50 125 1 4008.06) 50 7 
11 3236.57} 70 300 r 1 3598.72] 70 30 1 4008.93} 80 35 
II 3239.04] 60 300r 13610.16} 100 70 1 4009.66} 60 25 
II 3239.66] 25 80 II 3624.82] 60 125 11 4012.39] 35 50 
II 3241.99} 60 300 r 1 3635.46} 200 100 14013.58| 70n 7p 

I, 11 3248.60) 25 200 r TI 3641.33] 60 150 14015.38] 70n 10n 
11 3251.91} 50 150 1 3642.67) 300 125 14017.77| 70n 8 
II 3252.91] 60 200 r 13646.20} 70 20, 1 4021.83} 100 20 
11 3254.25] 35 125 13652.95| 150 501 1 4024.57) 80 35 
II 3263.69} 10 70 1 3653.50) 500 200 1 4026.54! 70 10 
II 3271.65} 35 125 13654.59| 100 40 II 4028.34| 20 80 
11 3272.08} 25 100 13658.10| 150 60 1 4030.51) 80 18 
II 3275.29 8 50 11 3659.76] 50 150 1 4035.83} 50 5 
11 3276.77} 12 70 1 3660.63) 90 18 1 4055.02} 80 30 
II 3278.29) 25 100 II 3662.24| 40 100. 1 4058.14] 50 6 
11 3278.92} 40 150 13668.97| 100 40 1 4060.26) 60 25 
II 3282.33} 30 150 1 3671.67) 150 70 1 4064.22) 50 15 
II 3287.65] 40 200 II 3685.19] 150 700r 1 4065.10) 80 35 

13292.07} 70 40 1 3689.91] 100 40 1 4078.47) 125 50. 

13299.41]} 50 35 13694.45] 80 20 1 4082.46) 60 25 

1 3308.39] 50 10 3700.08} 60 5 1 4112.71) 70 20 
11 3308.81) 35 100 13702.29| 60 20 1 4127.54) 70 15 

13309.50| 60 25 13704.29] 70 25 14137.29| 50 15 
113315.32] 12 100 11 3706.23] 30 125 14159.64; 60 15 
11 3318.02} 60 125 1 3707.53) 100 10 11 4163.65] 35 150 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Trrantum (Continued) 






































Wave Wave Wave 
leat Are Spark length Are Spark feneth Are Spark 
11 4171.90) 15 70 14465.81} 100 40 1 4928.34] 100 4 
1 4180.87} 100 20n II 4468.49) 80 150 1 4938.29} 70 2 
1 4186.12} 100 40 1 4471.24! 100 40 14975.35| 80 4 
1 4203.46} 50 10 1 4474.85] 80 30 1 4978.20) 70 3 
14249.12) 60n 3n 1 4479.70) 70 35 1 4981.73) 300 125 
1 4256.04} 80 15 T 4481.26] 100 60 1 4989.15] 100 4 
1 4258.53} 70 7 II 4488.32} 10 125 1 4991.07) 200 100 
1 4261.6 70 8 1 4489.09} 100 40 1 4997.10] 50 4 
4263.13] 125 35 14496.15} 60 60 1 4999.51] 200 80 
1 4270.14} 50 3 II 4501.27] 60 100 15001.01! 80 2 
1.4274.58} 100 40 1 4512.74) 100 60 1 5007.21} 200 40 
1 4276.43) 50 20 1 4518.03} 100 60 1 5009.65) 50 2 
1 4278.23} 50 15 1 4522.80} 100 70 1 5013.30) 80 7 
1 4281.38} 80 20 1 4527.31] 100 50 1 5014.24) 100 30 
1 4282.71) 70 25 1 4533.24] 150 40 15016.17| 100 15 
1 4286.01} 100 40 TI 4583.97} 30 150 1 5020.03) 100 80 
1 4287.40} 100 50 1 4534.78] 100 40 1 5022.87) 100 18 
1 4289.07} 125 50 1 4535.57} 80 50 1 5024.84] 100 15 
II 4290.23} 35 60 1 4544.69} 150 60 1 5025.58} 100 8 
14290 94) 70 30 1 4548.77} 125 25 1 5035.91) 125 30 
II 4294.12] 60 80 II 4549.63} 100 200 1 5036.47) 125 25 
1 4295.76] 100 40 4552.46) 150 50 1 5038.40) 100 20 
1 4298.66] 125 50 14555.49} 125 60 1 5039.95) 125 25 
1 4299.23} 70 20 14559.92| 50 5 1 5052.87) 50 3 
14299.64| 60 10 II 4563.77} 100 200 1 5064.65) 150 35 
II 4300.05) 40 100 11 4571.98} 150 300 1 5065.99) 50 2 
1 4300.56} 125 20 II 4589.95) 40 100 1 5087.07; 70 1 
1 4301.09) 150 50 1 4617.27} 200 100 1 5113.44) 80 2 
11 4801.93} 25 50 1 4623.09} 125 40 1 5120.42) 100 4 
1 4305.92} 300 150 14629.34| 70 7 15145.47| 100 4 
TI 4807.90] 100 100 1 4639.37] 80 18 1 5147.48] 90 3 
TI 4812.87] 35 100 1 4639.95} 60 15 15152.20) 90 2 
1 4314.80} 100 20 1 4645.19} 100 10 1 5173.75) 125 20 
1 4318.64| 100 50 } 14650.02| 60 4 II 5188.70} 80 100 
1 4321.66] 70 25 1 4656.47} 150 70 15192.97| 150 25 
1 4325.13] 100 40 1 4667.59} 150 8 15210.39) 200 35 
1 4326.35] 60 25 14675.12} 50 5 15219.71) 60 2 
II 4337.92] 70 125 1 4681.92} 200 100 1 5228.64) 50 1 
II 4344.29] 12 50 1 4691.34] 125 25 15224.32} 70 8 
1 4360.49] 60 15 1 4698.76} 100 20 1 5224.95) 90 6 
IL 4886.85 8 80 1 4710.19} 100 25 11 5226.55) 30 50 n 
1 4393.92} 60 12 1 4722.62) 80 8 1 5238.58] 50 100 
II 4895.03) 50 150 1 4731.17) 50 6 1 5255.83} 40 80 
11 4899.77] 40 100 1 4742.79] 100 40 15265.98| 70 3 
1 4404.27) 50 30 14758.12} 125 60 1 5283.45} 50 2 
TI 4411.08 7 100 1 4759.28] 100 8& 1 5295.79] 50 1 
1 4416.54) 70 10 11 4779.95) 10 100 n 1 5297.26) 70 2 
1 4417.28} 80 20 1 4792.49] 70 12 15351.08) 50 60 
II 4417.72] 40 80 1 4799.80) 80 15 1 5397.09) 60 ote 
14421.76} 60 15 II 4805.10) 15 125 15409.61) 50 tl 
1 4422.82) 80 25 1 4805.43} 70 4 1 5474.23) 30 50. 
1 4426.05) 80 25 1 4820.41] 125 30 15477.71| 70 2 
1 4427.10} 125 60 J 4840.87) 125 25 5490.15) 70 2 
1 4434.00] 100 50 1 4848.47| 60 2 1 5503.90) 60 3 
1 4440.35) 80 35 1 4856.01) 100 10 15512.53) 125 12 
II 4443.80] 80 125 1 4868.26} 100 8 15514.35| 70 10 
1 4449.15) 150 80 1 4870.14} 100 18 15514.54| 80 15 
11 4450.49} 12 50 1 4885.08} 150 25 15565.49| 80 2 
1 4450.90] 150 60 1 4899.91) 150 20 15644.14| 150 200 
1 4453.32} 150 70 11 4911.18} 12 100 15648.58| 80 60 
14453.71] 80 40 1 4913.62} 125 15 1 5662.16} 100 100 
1 4455.33) 150 80 14919.87| 80 3 15675.44| 90 125 
1 4457.43] 150 100 1 4921.77] 100 5 15679.94| 50 she 























II. EMISSION SPECTRA 2000-10,000 A (Continued) 
TrranruM (Continued) 















































Wave Wave Wave ; 
length Arc Spark length Are Spark length Are Spark 
15689.47| 80 80 I 6261.10) 300 100 8377.85] 200 
1 5702.67) 60 40 I 6303.75] 200 ae 1 8382.54] 300 
1 5711.88] 50 40 1 6312.24] 80 ie 1 8382.82] 200 
1 5715.13} 70 60 1 6318.03] 50 AS 1 8396.87] 200 
1 5739.51) 70 80 1 6336.10] 80 tie 1 8412.36) 300 be 
15762.27| 70n 50 1 6366.35] 80 aa 1 8426.52) 200 pe 
15766.35| 70 W 50 1 6546.28} 80 ae 1 8434.94) 200 
1 5774.05} 70 W 50 I 6554.23] 125 150 1 8435.70) 150 
1 5785.98} 100 W 60 1 6556.07} 150 wd 1 8438.93] 100 
1 5804.26} 100 n 50 1 6565.62] 50 Bs 1 8450.89} 70 
1 5823.71) 35 50 16599.11| 100 ts 1 8467.15] 300 
1 5866.46| 300 400 6743.12| 100 a 1 8468.50} 300 
1 5880.31} 60 125 16861.47| 50 ou 1 8496.04] 60 
1 5899.32) 150 150 1 7038.80} 100 af 18518.05| 60. 
15918.55} 80 ts 1 7209.44} 150 i 1 8518.32] 100 
1 5922.12] 100 100 7216.20} 50 3 1 8539.38] 60 
5932.13] 80 a5 1 7244.86] 150 we 1 8548.12} 100 
1 5937.82} 60 bi 17251.72| 125 aC 1 8569.77; 50 
15941.76} 100 s: 17299.71| 50 an 1 8598.18} 60 
15953.17} 150 250 17318.39| 80 cs 1 8675.39) 150 
15965.84] 150 200 1 7344.72) 200 oe 1 8682.99) 125 
15978.56] 125 150 7357.74| 200 an 1 8692.33) 100 
15999.68] 7! 2 7364.11] 150 ai 1 8734.69] 70 
1 6064.63} 80 20 1 7440.60} 100 ee 1 8766.64) 70 
1 6085.23} 100 60 1 7489.61] 150 sh 19546.03) 50 
1 6091.17} 125 25 17949.17| 50 a 19599.51) 50 
16098.67| 60 “ty 1 7978.88} 100 of 1 9638.24} 200 
1 6126.21] 150 60 1 8024.84} 50 “fe 1 9647.40) 80 
16146.22| 400 : 1 8068.24] 50 oo 1 9675.55) 200 
1 6215.28] 100 50 1 8306.31} 50 ai 19705.59) 100 
1 6220.49] 100 30 1 8307.41} 60 SS 19728.34| 60 
16221.41) 80 es 18334.37| 70 Ss 19748.55| 50 
1 6258.10) 200 100 I 8353.15] 50 ane 1 9787.65} 50 
1 6258.70} 300 250 18364.24| 150 ae 
TUNGSTEN 
——————— ee eee ee eee 
2008.07} 12 25 2110.34] 10 25 2239.78] .. 18 
2015.78 6 20 IT 2116.94 8 15 2241.08} 10 15 
2016.40} 4 20 II 2118.87) 10 20 TI 2245.21) 10 20 
2022.05 4 15 2135.04)... 20 -IT 2248.26] 12 15 
Il 2026.08 a 25 11 2138.15] 10 25 II 2248.75} 20 25 
II 2029.98) 10 30 2152.14 3 20 2260.07} 15 3 
II 2035.89 8 20 2156.42 5 25 2263.53 Mi 25 
2037.58 3 18 2160.91) .. 30 II 2270.24) 12 20 
II 2054.68 9 20 2163.89] 12 25 2277.58} 20 10 
IJ 2065.57} 10 20 II 2166.32} 10 30 II 2294.54] 20 20 
IJ 2071.21) 10 25 2169.48) 15 5 II 2303.83) 10 15 
2075.59) 10 20 11 2173.54) 10 15 2331.30} 15 3 
2078.35 6 25 2186.73 8 15 II 2337.74 8 20 
2079.11] 12 30 2194.52] 10 15 2358.81] 10 20 
2088.19} 12 30 1] 2204.48] 12 30 2360.43} 15 5 
2089.14} 10 20 I] 2206.59} 10 15 2363.06] 15 5 
2092.08} .. 25 2214.80] 10 20 2364.22 5 15 
2093.80 8 15 2215.34 6 lh w 2368.97; .. 15 
II 2094.75} 10 18 11 2216.01) 10 15 2370.04 5 25 
2098.25} 10 20 11 2219.72} 15 4 II 2370.60} 2 18 
2098.60} 10 20 II 2220.94 8 18 2382.99] 15 3 
2100.67} 10 25 II 2225.89) 10 18 II 2390.37} 10 20 
2105.76 6 20 1 2229.63) 10 20 II 2392.93 8 15 
2106.18} 10 20 II 2237.06} 10 15 II 2397.09] 18 30 
i 


II. EMISSION SPECTRA 2000-10,000 A (Continued) 
TUNGSTEN (Continued) 





Wave 
length 


II 2401.86 
2402.44 
2404.24 
2405.26 
2405.69 
2407.78 
2408.28 
2409.23 
2409.49 
2410.44 

TI 2411.81 
2414.81 
2415.68 
2417.60 
2418.25 

| 2419.34 
2420.49 
2423.28 
2423.94 
2424.22 
2426.51 

II 2435.01 
2435.96 

II 2440.43 
2443.61 
2444.06 
2444.94 

TI 2446.39 
2448.22 
2448.39 

TI 2449.69 

ITI 2451.48 
2451.99 
2454.71 
2454.97 
2456.53 
2458.57 
2459.29 

II 2459.88 
2462.79 
2463.95 
2464.31 

II 2464.63 
2465.20 
2465.64 

TI 2466.52 
2466.85 
2468.41 

II 2470.80 
2471.74 
2472.51 
2474.15 
2475.59 

II 2477.80 
2480.13 
2480.95 
2481.44 

II 2484.00 

p 2484.40 
2484.73 
2486.30 
2487.49 
2488.77 


ton: 


Wave 
length 


II 2489.23 
TI 2492.93 
2495.26 
II 2496.64 
II 2497.48 
2499.22 
TI 2499.69 
2506.03 
II 2509.96 
II 2510.47 
2513.45 
2518.14 
2519.88 
2520.45 
2521.32 
TI 2522.04 
2528.91 
2530.99 
2534.15 
TI 2534.82 
2537.14 
2539.31 
II 2539.90 
2542.60 
2545.34 
2547.14 
2553.16 
2554.67 








II 2554.86 
II 2555.09 
2559.49 
2560.12 
2563.16 
2563.91 
II 2567.61 
2568.85 
II 2569.25 
II 2571.44 
2573.53 
2576.16 
II 2576.36 
2576.86 
2577.02 
2579.26 
TI 2579.54 
II 2581.20 
2584.38 
II 2585.96 
2586.94 
II 2589.17 
2594.54 
2595.57 
II 2596.86 
II 2598.74 
11;2601.43 
2601.96 
2602.51 
II 2603.02 
2612.19 
2613.82 
II 2615.44 
2618.08 
2620.23 
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Wave 














Spark length Arc Spark 
20 2622.21] 15 10d 
25 II 2623.11; 2 20 

5 2623.89} .. 15d 
20 2624.47 1 15s 
15 2625.21] 15 7 
15 2633.13] 15 12 
15 | TI 2633.88 1 15 
15 2634.58) 1 20 
15 II 2635.38 3 18 
15 II 2637.57 6 15 
15 II 2643.12] 12 15 
15 2648.29] 2 20 

2 2646.19} 15 10d 
10 2647.74) 10 20 

2 II 2653.57} 10 15 
20 2656.54| 15 5 
15 II 2658.04} 10 20 
15 2662.83] 15 10 
15 II 2664.32} 10 20 
15 2666.08] .. 15 
15 II 2666.49} 8 20 
15 2667.67] ~. 15 
20 II 2669.30} 15 30d 
15 II 2670.39 3 15 

9 2671.47| 15 5 
10 2673.59] 7 20 
15 II 2677.79] 8 20 
15 2678.88] 20 10 
10 2681.41) 20 18 
15 2685.05] 2 15 
15 2686.99 4d 20 

8 2687.37| 15 3 
30 II 2688.22} 8s 20 
15 2690.71} .. 15 
15 2691.09} 15 8 
15 11 2694.38] 9 18 
25 2694.59] -. 18 
30 2695.67} 20 12 
i 2696.89} .. 18 
20 2697.51) 15 3 
15 II 2697.71) 15 25 
15 2699.59) 15 10 

4 2700.01) 15 10 
20 2700.31) -. 15 
25 11 2701.48] 2 18 
20 2702.11] 8 25 
10 112703 06} 3d 15 
20 2703.46} 2 20 
30 11 2706.70} 6 20 
25 2707.02} 6 15 
151 2708.58} 10 15 
20 II 2709.57) 6 15 
15s 11 2710.78} 6d 15 
20 2712.69] 1 20 
15 11 2715.34; 8 20 

6 2715.49} 20 8 
25 II 2716.31 8 20 
15 2717.17} 4 15 
15 11 2718.04} 10 20 

9 2718.90} 25 20 
20 2719.33) 15 20 Ws 
15 11 2720.40} 4d 18 
15 2721.66] 9s 15 





II. EMISSION SPECTRA 2000-10,000 A (Continued) 


TuNnGsTEN (Continued) 
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Wave Wave Wave 
length Arc Spark length Are Spark length Are Spark 
II 2722.81 8 25 2934.99) 15 12 11 3358.60! 10 40 
2724.08 2 15 2936.67) 10 20 11 3361.11} 10 15 
724.35} 20 10 II 2940.20 4 18 3366.72) .. 15 
II 2729.62} 10 25d 2944.39} 30 20 II 3376.14 9 40 
2729.94 1 15 2946.98] 20 18 II 3379.02 4 15 
2733.18] 15 9 2950.44) .. 20 3383.12), 18 
2734.77| 10 20 II 2952.29} 12s 30 II 3401.89 a 40 
2736.57). 15 II 2987.29 8 15 ASLO MT) tase 15 
2737.87| : 20 II 3000.62 4 20 3416.62 7 20: 
2740.79 5 25 II 3002.28 1 15 3421.13 3d 20 
2742.47 5 25 11 3010.76 8d 20 3424.45 2 15 
2742.90 3 25 II 3021.99} 15 20 TI 3440.63 5 20 
II 2745.03 2 25 11 3024.50 9 201 II 3449.87 6 25 
2746.73) 12 20 3024.92) 15 12 3455.02)... 20 
2752.24 2 201 3033.57] 12 15 3460.42 : 15 
II 2753 05) 15 10d II 3035.66 8 20 3463.25) 10 15 
2760.74 8 20 II 3039.57 2 20 II 3463.51 8 25 
II 2761.59} 10 25 IJ 3051.29} 10 301 3475.29) .. 25 
2762.34) 20 10 11 3063.41). 20 II 3486.13 5 20 
II 2764.27) 20 60 II 3063.97 2 20 II 3490.92 i 15 
2766.32) -. 20 II 3069.28 6 15 3495.25) 12 201 
II 2768.33] 10 201 II 3071.72 & 15 11 3529.56) 10 20 
2768.98) 18 10 3077.52 2 40 wn 3536.27 3 15 
2769.74) 15 10 3095.87 2 20 TI 3549.05 5 25 
2770.88] 25 12 11 3100.74 2 20 11 3555.17 6 15 
2772.48} 10 60 II 3103.52 2 15 3570.65) 15 15 
2774.48) 15 201 3111.12 9 15 II 3572.48) 10 35 
II 2776.50} 12d 25 11 3144.50} .. 15 TI 3592.42 9 35 
2778.69 3 20 11 3149.85} 10 15 3596.18)... 15 
II 2780.28) 10 20 3151.29 5 20 3611.85) - 20 
II 2782.13 4 30 3152.47) 10 15 11 3613.79] 10 30 
II 2785.63 3 20 3155.09} 10 20 3617.52) 35 20 
11 2786.31] 2d 15 11 3160.02} 9 30 3628.38] 3 20d 
II 2790.42 2 15 3163.42] 12 151 3628.93) .. 15 
II 2799.03 8 20 3169.93) 10 15 3631.95) 15 10 
II 2801.05 6 15 3170.20) 15 9 II 3641.41) © 12 40 
II 2805.92 9s 30 I] 3175.94 8 201 II 3645.60 4 20 
2808.51) .. 201 II 3177.21 8d 25 11 3646.52} 101 35 
2808.94 1 15 II 3178.02 8d 20 11 3657.59] 10 25 
2812.25 3d 20 3179.97 6d 20 I] 3657.88 5 15 
2818.06) 15 20 3187.13] -. 20 3672.59 1 18 
2819.05 2 15 11 3189.24} 10 20 3682.09) 25 20 
TI 2822.57| 12 30 3197.56] .. 20 3691.88 4d 20d 
2829.82] 151 10 3198.33 1 15 3694.51] 10 201 
2830.10} 4 201 3201.58} 7 20 3707.93] 20 20 
2831.38] 25 10 11 3203.34| 4 20 3708.51] 3 35 
2833.63} 15 12 II 3206.41 6d 15 B112.21) 2. 18 
JI 2834.21] .. 30 3209.96} 2 25 11 3716.08} 9 18 
2847.13 2 15 32:15:26) oe 15 3722.25) 12 15 
2848.03) 15 12 II 3243.34 5 20 3741.7t) 12 20 
2852.10 Id 18n 11 3251.22) 10 18 3742.68] 15d 12d 
2853.49] 12 15n 3262.28] 4. 18 3745.56)... 25 
2859.48} 3 15 3300.82} 151 12 3756.87| 6 15 
2866.06) 15 10 3304.47] 10 w 20 3757.92| 15 20 
II 2868.73 6 25 3308.34 3d 25 3758.94) .. 15 
II 2886.89] 3 20 3311.38] 151 12 3760.13] 15 10 
2889.77, 2 20 II 3317.40} 1 15 3768.45] 20 18 
2896.45| 15 25 3326.19] 15 12 3773.70} 20 18 
2903.50) .. 15 3331.67] 151 12 BLT4 14) Se 18 
11 2904.07} 3 18 TI 3338.62] 5 15 3780.77| 20 18 
2918.63 8 20 11 3342.46] 10 30 3792.77| 15 15 
II 2924.98 2 15 11 3345.86] 10 151 3803.68] .. 15 w 
2925.80} .. 151 3348.29 2 151 3809.23) 25 20 























Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
TunestEen (Continued) 















































Wave Wave Wave 
length Are Spark length Are Spark length Are Spark 
3810.38} 15 15 4316.81} 15 7 4646.15} 15 3 
3817.48} 18 15 4332.13] 15 ai 4657.44| 50 12 
3824.39} 12 15 4335.57) 2 15 4659.87] 200 70 
3835.05] 15 20 4347.00} 20 ia 4661.97} 15 2 
3838.50! 15 20 11 4348.12) 50 40 4668.46] 20 3 
3846.21) 20 20 4355.16] 15 9 4676.63] 20 2 
3847.49] 18 15 4361.81} 20 9 4677.69} 25 3 
3859.98} 15 30 4364.79] 25 12 4679.04) 15 2 
3867.97| 30 35 4372.53] 25 10 4680.52} 150 40 
3881.39] 20 20 4378.49} 25 12 4683.54} 20 10 
3896.93} 2 15 4384.86] 25 15 4693.73] 50 12 
3897.91] 12 15 4389.84) 15 6 4698.63] 15 1 
3900.91) .. 15 4394.08] 20 9 4700.41} 50 4 
11 3935.44 7d 20 4403.95} 20 9 4702.47] 15 5 
3936.98] 12 15 4408.28} 25 12 4706.17) 15 1 
3980.64] 12 15 4412.20] 20 10 4711.19} 15 3 
3983.29} 12 25 4415.07} 15 6 4712.49} 18 5 
4001.89} .. 15 4420.47} 30 10 4720.40} 15 3 
1 4008.75] 45 45 4425.91} 15 6 4725.13} 40 3 
4015.22} 25 30 4436.90} 30 12 4729.65| 30 15 
4019.23} 18 15 4438.29] 15 7 4745.57| 25 lwn 
4044.29} 15 12 4441.81} 20 10 4757.55} 60 10 
4045.60} 12 15 4445.15] 20 6 4757.78| 15 1 
4064.79) 15 12 4449.01} 20 6 4758.21} 15 1 
4070.61) 15 12 4455.46] 15 5 4773.91| 30 2 
4074.36} 50 45 4456.11} 15 5 4787.94) 15 1 
4081.30) 2 25 4458.09] 15 5 4788.43) 15 1 
4082.97; 12 15 4460.50} 25 is 4797.54) 15 2 
4095.70} 12 lbw 4463.50} 15 7 4799.92) 50 10 
4102.70) 35 30 4466.35} 20 10 4807.37} 15 1 
4109.76] 20 20 4466.73] 20 10 4835.02) 15 2 
4142.26) 15 9 4481.28} 15 6 4843.83] 50 12 
4145.16} 15 & 4484.19} 35 20 4854.09} 30 oe 
4154.67) 15 10 4493.97) 15 ii 4858.61} 15 
4157.04 3 25 4494.51} 20 Y 4878.28] 30 he 
4168.66} 10 15 4495.31} 20 6 4886.91} 50 10 
4170.53) 15 7 4504.86} 30 10 4888.39} 20 a 
4171.18} 25 12 4512.91} 30 10 4890.29} 15 i 
11 4175.59} 7 25 4513.30} 30 10 4892.44) 25 as 
4203.82) 15 6 4529.76] 15 4 4902.32) 15 be 
4204.41} 20 10 4530.37) 15 4 4910.74 30 <9 
4207.05] 25 12 4534.71] 15 5 4916.18} 20 be: 
4219.38) 25 15 4535.05| 15 5 4931.56} 30 ees 
4222.05] 15 8 4536.66} 15 6 4948.59) 15 is 
4226.91] 15 3 4542.89] 15 3 4953.09] 25 es 
4234.35) 25 7 4543.51) 25 10 4972.57] 15 ss 
4241.45] 30 10 4546.49] 30 10 4977.24) 15 ne 
4244.37) 40 20 4551.85} 35 10 4979.85} 25 bs 
4258.53] 15 5 4556.87} 15 5 4982.60} 40 5 
4259.36) 30 20 4563.59] 15 5 4983.54) 20 a 
4263.31] 25 15 4570.65) 30 10 4984.17) 15 
4266.54) 15 8 4586.85} 30 5 4984.72} 15 hs 
4269.39] 40 30 4588.75| 40 15 4986.94) 40 In 
4269.78) 15 10 4592.42} 20 10 4989.09] 15 = 
4274.55) 20 12 4592.57) 15 5 4994.10} 30 et 
4275.49] 15 10 4599.96} 50 10 5002.79} 15 10 
4276.75) 15 10 4600.44} 20 4 5006.16} 40 7 
4286.01] 15 8 4609.91} 50 10 5007.23} 15 2 
4294.10] 20 10 4613.32] 50 10 5013.46} 15 ete 
1 4294.61] 50 50 4620.55} 20 7 5015.32} 40 5 
1 4302.11] 60 60 4634.81] 20 7 5039.03} 15 In 
4303.33). . 15 4641.80} 20 6w 5040.36} 35 in 
4306.87} 20 15 4642.56] 30 8 5053.30} 60 10 











II. EMISSION SPECTRA 2000-10,000 A (Continued) 
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Wave , Wave Wave 
length Arc Spark length Are Spark Tength Are Spark 
5054.61| 25 3 5435.06] 20 ia 5851.56) 25 Fee 
5055.53} 20 ae 5456.59] 18 ; 5856.62) 15 ¥G 
5069.15] 50 3 5475.11] 15 : 5864.63] 20 A 
5071.73] 40 3 5477.80] 25 20 5880.22) 15 2 
5105.48) 15 - 5486.01] 20 i 5902.66 20 , 
5110.36] 20 iy 5487.78) 15 ud 5947.58) 15 * 
5130.11) 15 ny 5492.32) 50 50 5965.86) 25, fl 
5138.40} 20 ee | 5500.51} 15 15 5972.52] 25 I 
5145.77| 18 ae | - 5503.45) 45 1 | 6012.81} 30 3 
5183.97| 20 i | = 5514.70] 50 w 8 | 6021.54] 25 a 
5192.72] 30 Ay | 5531.52} 18 F | 6081.48] 25 1 
5203.26} 30 at | 5533.26} 25 i) | 6128.27) 15 2 
5204.51] 40 as | 5568.07} 15 | 6153.73} 15 1 
5206.19] 30 a 5631.26} 15 ; 6154.86) 15 1 
5212.79) 20 5 5631.97} 15 : 6203.51) 15 1 
5224.67| 50 8 5642.04) 15 | 6285.90} 30 2 
5242.99] 25 In 5648.38) 50 w 50w | 6292.03) 30 2 
5254.54| 18 xi 5674.42) 30 | 6404.20] 25 2 
5255.42) 20 A | 5675.38} 15 : 6708.18} 20 ey 
5259.35) 20 5697.82) 35 ee | 8017.18) 25 
5263.21} 15 | 5723.06) 15 a | 8055.60} 20 
5275.55| 20 a | 5735.09| 50 W 25 | 8123.79} 20 
5318.87| 20 ¥ | 5749.22| 15 ; | 8338.01] 15 
5337.37| 15 iS | 5793.07} 20 > | 8358.67} 15 
5348.95] 30 sf | 5796.51} 20 23 | 8585.06} 50 
5350.44] 18 BS, | 5804.87) 25 w 12 8594.37| 20 
5351.90} 20 s | 5838.99] 25 f 8613.26) 15 
5368.70] 15 is | 5845.26] 18 A 8865.50] 15 
5388.20} 15 
i 
URANIUM 
2158.61) .. 20 9538.43) 15 6 2698.06] 20 50 
2194.79] 2 15 2556.19) 15 12 2706.95} 15d 20d 
2219.28) 15 2 2562.94] 15 6 2713.49] .. 15 wn 
2237.44| .. 15 2565.41] 30 30 2730.07; 2 15n 
2248.03] .. 25 2572.65| .. 15n 2730.31} 18 8 
22:73:36) oe 15 2577.32| 18 6 2731.27| 15 8 
2276.05| .. | 20 2587.07| 6 15n 2733.97| 10 15 
2282/78] 2 ph 2591.25) 18 12 2741.75] 18 6 
2283.72| .. feels 2593.57| 18 6 2743.40) .. 20n 
2306.91| .. 25 2597.69) 25 15 2746.16| 25 6 
2318.47 oe 25 2608.20) 25 6 2748.45] 18 15 
2324.80] 2 20 2609.26] 15 2 2751.93) 2d 20 n: 
2326.45) .. 20 2628.93| 15 10 2754.15} 20 35 
2349.60) .. 15 2632.98] 15 8 2762.85} 15 20 
2351.87) 5. 20 2633.03 5 15 2793.94) 25 30 
2377.87| 2 15 2635.53) 25 50 2795.23} 18 12 
2378.16) .. 35 2641.93) 18 Sn 2802.56) 15 30 
2397.32| .. 20 2645.47) 20 25 2807.05} 18 30 
2401.28) .. 15 2649.07) 15 15 2809.95) 20 20 
2403.42} .. 30 2651.84| 3 15n 2811.34) 35 30 
2412.69] 4 15 2654.58) 15 6n 2817.96) 18 30 
2423.70) 15 4 2660.14) 15 10 2819.83 6 25 
2484.01] 15 4 2664.15] 18 20 2821.12} 20 35 
2484.22) 10 15 2675.12) 15 10 2824.28) 25 30 
2489.78] 12 15 2675.88| 15 10 2826.19] 18 12 n 
2500.86) 18 12 2683.28) 25 25 2828.90} 18 20 
2513.33) 1 20 2684.04) 15r 10 2832.06] 35 50 
2518.97| 15 6 2691.04) 15 30 2883.82) 15 25 
2521.80| 5 15 2695.49} 12 30 2839.89| 18 20 























II. EMISSION SPECTRA 2000-10,000 A (Continued) 
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Wave 





































































length Are 
2842.09} 15 12 3057.91} 20d 20d 8516.85} 6 15 
2844.99} 18 8 3062.54} 12 15 | 8523.56 4 15 
2847.34) 15 4 3072.78} 20 20 3528.69 6 15 
2849.48] 18 (e eals) 3073.81] 15r 10r | 3531.11 8 20 
2852.75| 15 | lssj sat 3084.24) 15 12 | 3531.64) 15 1 
2853.57| 15 | 10 3088.99} 20 15 | 3533.57} 10 20 
2858.90] 35 25 3091.25) 15rd 12rd 3540.46 6 15 
2860.47| 35 30 3093.01) 20 20 3546.38 1 15 
2860.80} 15 12 3104.16] 20 20 3550.82) 12 20 
2861.13] 10 15 3111.62} 15 15 3553.44) 15 f 
2862.41] 15 10 3115.93 8 15 3555.32) 15 6 
2864.28] 18n 12n 3126.17} 12 20 3561.80) 12 30 
2865.68] 30 50 3129.73 8 15 | 3565.75 1 15n 
2870.97} 18 20 3130.56). . 15 | 3566.60} 30 10 
2874.08) 15 10 3139.56] 25 25 3569.06] 12 20 
2875.20) 18 12 3141.54, 5 15 3577.08] 15 3 
2880.49] 12 15 3147.09} 12 15 3581.84 6 15 
2882.74) 18 20 3149.21! 18d 18d 3582.02 6 15 
2886.45} 15 6n 3153.12} 12 15 3584.88] 30 12 
2887.25] 25 25 3156.07 6 15 3590.32 23) 15 
2889.63) 30 50 3157.86] 10 15 3591.56] 4 15 
2894.14} 12 15 3159.82 8 15 3594.95 8 15 
2894.51) 15 15 3165.28 6 18 3599.84 6 18 
2906.80) 15 30 3176.21} 20 15 3608.96] 18 10 
2906.91) 18r 15n 3177.33) 15 18 | 3609.68) 15 12 
2908.27; 12 30 3200.13} 15 15 3620.08} 15 2n 
2909.25 6 15 3229.50} 18 25 3622.70} 15 1 
2914.25) 18 25 3261.72) 15 10 | 3623.05) 12 15 
2914.63) 12 15 | 3263.11} 25 8 | 3625.98) 5 15 wn 
2921.68] 10 15 3265.81] 25 18 | 3630.73 8 20 
2925.57| 15 25 3270.12} 20 25 3633.29 8d 15d 
2928.60] 15 35 3288.21) 25 20 3639.49) 25 < 
2930.80 4 30n 3293.59} 30 5 3640.76 8 20 
2932.61) 10 25 3297.89 6 18 3640.95 8 20 
2936.45] 12 20 3300.68) 15n 8n 3644.24) 18 2 
2941.92} 15 30 3312.70} 15r ! 3645.03] 8 15 
2943.89] 10 25 3322.12) 18 12 3654.89) 25 : 
2954.39) 12 15 3341.66] 12 15 3657.32 6 15 
2954.77| 10 15 3361.73] 15 8 3659.16} 15 1 
2956.06) 10 60 3371.29] 8 15 3662.66] 15r 2 
2960.94} 15 25 3378.20] 15 1 3667.97 15 8 
2964.25) 6 15 3386.13) 6 15 3670.07] 15 18 
2966.12] 15 25 3390.39] 18 10 3672.58 8 15 
2967.89] 15 20 3398.99] 15 , 3676.56 3 15 
3009.42} 15d 2d 3422.35] 18r 15r 3678.75] 6 15 
3016.96; 15 12 3423.05] 12d 15d 3680.88] 20 1 
3019.29 8 15 3424.56] 20 15 3682.04 6 15 
3021.22) 10 15 3429.03) 18r 2n 3685.77| 15 1 
3024.38] 25r 20r 3485.53] 15d : 3693.70 4 18 
3024.51] 18 15 3436.78] 12 15 3700.57} 12 18 
3025.03} 12n 20n 3442.96) 15 ‘ 3701.52} 10 25 
3027.69) 15 8 3486.30) 5 15 3716.18] 18 me 
3029.13] 20 15 3488.81 8 15 3725.65 3 15 
3031.99} 15 15 3489.37| 20 1 3729.82} 8 15 
3035.96} 15 8 3490.24] 12 20 3738.05 8 20 
3037.91] .. 20 3493.33} 6 15 3748.68] 15 25 
3039.26] 15 12 3494.84 6 15 3752.66 6 15 
3043.79] 15 8 3496.41 8 15 3760.88} 10 15 
3046.84 6 15 3499.33 6 15 3763.27| 12 25 
3047.57) 15 20 3500.08} 15 2 3765.34] 18 1 
3048.63} 15 8 3505.07 8 15 3768.80} 15 12 
3051.14) 15r 10r 3509.67} 10 15 3769.53 4 18 
3053.30] .. 3514.61) 18 5 3772.81 6 20 























Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Uranium (Continued) 







































































Wave Wave 

length length Spark 
3773.42 3914.27 1 
3779.05 8 15 3915.22} 15 1 4128.34) 18 20 
3780.72| 15 20 3915.88} 20 30 4133.49] 15 a 
3782.84| 25 40 3923.05] 15 6 4136.81) 15 8 
3783.84] 20 25 3924.27} 15 15 4141.23) 20 30 
3785.35] .. 15n 3926.22} 30 6 4146.61; 15 a 
3793.10} 12 18 3928.83] 15 Ne 4153.98] 15 5 
3793.28} 20 12 3930.98] 12 35 4155.41| 12 18 
3796.54| 10 15 3931.49] 25 6 4162.43) 18 3n 
3796.84, 12 15 3932.03) 35 50 4169.05} 20 2n 
3798.84| 15 1 3935.38] 15 18 4171.59} 30 30 
3801.15} 20 ae 3940.49] 10 15 4172.97, 10 15 
3801.95} 15 3942.83) 20 8 4179.00} 15 12 
3808.94} 20 On 3943.82] 35 5 4204.37} 15 10 
3809.22] 15 12 3944.13 8 15 4209.49] 15 1 
3809.92} 15 2n 3946.68] 15 10 4210.45| 10 15 
3811.48] 15 an 3952.95] 15 Be 4211.62) 18 Ba 
3811.62) 15 nt 3953.58 6 15 4213.88] 20 4 
3811.99} 18 6 3954.66] 20 30 4222.37) 18 8 
3812.58) 15 4n 3955.38 8 15 4228.76) 18 12 
3813.79} 20 15 3957.81} 10 15 4231.68] 25 oe 
3814.07| 25 15 3962.79] 15 8 4232 04| 15 15 
3821.96] 15 ae 3966.57| 20 30 4234.53) 18 15 
3825.03} 15 a 3973.94| 15 4 4241.67; 40 50 
3829.80} 15 Pe 3978.80 8 18 4244.37) 25 25 
3831.46) 25 25 3983.91 5 15 4246.26] 30 2 
3831.86) 15 3n 3985.79] 25 30 4252.43) 15 20 
3833.02) 20r 15 3988.88] 12 15 4266.33) 15 a 
3836.52 6 15 3990.42} 18 20 4267.93| 15 4 
3837.27) 15 a 3994.98 8 20 wn 4269.61) 20 30 
3839.63} 30 2. 3998.24 5 18 4273.97| 12 15 
3851.73} 15 2 4002.34) 10 18 4280.66] 18 3 
3854.23] 20 om 4004.06] 15 20 4282.03| 30 30 
3854.65| 20 30 4005.70] 25 3 4287.87) 15 18 
3859.58] 20 30 4009.17 8 15 4288.84) 20 2 
3860.63 1 15n 4017.72) 25 25 4290.88| 15 15 
3863.40] 5 20 4018.99} 25 15 4293.30) 18 5 
3865.92} 20 25 4026.02} 25 25 4295.10) 15 1 
3871.04} 30 1 4039.78) 15 2 4297.11] 18 18 
3871.38 3n 20n 4042.75| 40 10 4301.47} 15 15 
3874.04] 15 15 4044.42] 18 25 4304.14] 15r 1 
3876.13} 15 2 4047.61) 18 3 4306.78] 40r 4 
3879.55| 18 oa 4050.04) 25 35 4313.15] 20 In 
3879.71) 20 3 4051.91} 20 25 4313.88} 15 10 
3881.46] 30 20 4054.31) 12 15 4316.49] 15 In 
3882.36] 18 18 4062.55} 12 18 4328.74) 20 1 
3883.33] 10 18 4063.12} 15 1 4341.69} 50 50 
3884.68 8n 20 4067.76| 12 20 4347.19] 18 18 
3887.45] 20 tt 4071.11) 15 25 4355.74| 10 20 
3887.70} 20 10 4077.79} 15 6 4362.05} 30 3 
3890.36] 35 30 4080.61) 12 20 4362.26] 15 18 
3891.82) 18 1 4088.25) 25 18 4371.76| 18 1 
3892.68] 20 30 4090.13] 25 40 4372.57| 15 18 
3894.12] 30 4 4095.75) 18 25 4372.76] 18 5 
3895.27| 12 20 4096.35} 20 5 4382.34] 18 5 
3896.78] 20 25 4099.27] 20r 1 4387.31) 15 4 
3897.06 8 18 4101.90} 18 1 4393.59) 40 6 
3897.26} 15 5 4103.12} 18 Ln * 4399.63) 15 6 
3901.55] 15 oh 4106.93} 25 10 4413.14) 15 4 
3902.56} 18 18 4116.10} 25 35 4418.47} 15 sh 
3904.30 8 15 4122.35] 15 4 4426.68} 18 15 
3904.85 8 15 4123.96} 20r 1 4426.94] 20 1 
3911.67} 18 18 4124.72) 30 25 4427.65} 12 15 





Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
Uranium (Continued) 















































oe 
ae Are Spark ware Arc Spark pate: Arc Spark 
4433.89] 15 12 4646.60] 25 40 5620.79} 30 1 
4440.74] 20 20 4663.75| 18 3 5669.45} 18 os 
4462.33] 15 18 4666.86) 25 40 5723.63) 15 1 
4462.97| 18 30 4669.31] 8 15 5780.61) 40 ; 
4465.13] 20 25 4671.41] 20 30 5798.55) 35 1 
4472.33] 50 80 4685.72| 10 18 5802.13] 20 os 
4477.71] 20 25 4689.07| 30 40 5836.05] 30 ne 
4490.83] 18 25 4702.05] 8 18 5837.71] 30 1 
4510.32] 20 30 4702.52} 10 20 5845.27| 20 
4515.28] 25 40 4722.73) 40 50 5870.95| 15 
4516.72| 15 1 4731.60] 40 50 5915.40] 125 
4521.59] 4 15 4755.73| 8 15 5971.52| 50 
4538.19] 25 | 40 4769.26] 6 15 5976.34] 50 
4543.63] 50 80 4772.70| 6 18 5986.12] 25 
4545.58] 20 | 25 4858.08| 15 15 5997.33] 25 
4549.85] 12 20 4885.13] 18 ~ 6077.30] 40 
4551.98] 15 1 4899.29] 25 25 6171.87| 30 
4555.09| 20 40 4910.34, 15 1 6293.35] 15 
4557.80] 3 15 4928.44) 20 1 6359.30] 30 
4559.65] 15 a 5008.22] 30 25 6372.47| 50 
4567.69] 20 40 5027.40] 40 4 6379.64] 15 
4568.23 4n 18 5160.33] 18 20 6389.80] 18 
4569.91| 25 40 5164.16 15 1 6392.78] 20 
4570.99] 6 25 5184.59) 12 15 6395.45] 100 
4573.69) 30 | 40 5257.04, 15 18 6449.17] 100 
4579.64| 12 15 5278.18] 12 15 6465.00] 25 
4581.72| 8 18 5280.39] 30 4 6503.59] 15 
4584.85| 10 15 5308.54] 25 3 6518.94] 15 
4601.13] 18 25 5311.88] 18 18 6555.01) 15 
4603.66 25 | 40 5475.72] 20 18 6620.52] 15 
4605.15} 12 25 5480.27] 15 25 6826.93] 25 
4609.86 15 | 20 5481.22} 30 25 7074.81| 25 
4611.44| 12 25 5482.55| 12 18 7128.91| 20 
4618.39] 5 20 5492.97| 60 50 7379.70| 15 
4620.22] 25 12 5511.50] 30 2 7425.50| 18 
4622.43] 12 18 5527.85) 25 40 7533.91] 20 
4627.08] 30 60 5564.19] 40 3 7784.13] 20 
4631.62] 30 3 5570.68, 15 15 | 7881.94] 15 
4641.66] 10 15 5610.90] 30 1 | : 
a aca eed lS a A I De ial Sg IY PT leet 
VANADIUM 
oo 
12004078) eee SO 22277 0 ee 100 2325.12} .. 100 
112014.19] 2 | 50 PES | Gy |) PRE ECR] 100 
2133.05] .. edi 12229.74| 12 Som 4) 2330.46I) 78 300 
11 2134.12) 30 | 195 2239101 o: 500 2331000 a 50 
II 2137.31] 10 80 2240.62} .. | 100 2331.77]. 300 
11 2138.16} 8 50 2241.53]. 200 2333.60]... 50 
11 2140.09} 10 80 2285.45]. 100 2334.21)... 250 
II 2141.98] 10 80 2288.63| .. 80 2335.49 3 50 
11 2143.05] 10 50 2290.54] .. 50 wn 2336.10 2 50 
11 2147.46] 2 100 2292.85| 250 2337 13\) a 100 
I1.2151.82} .. 50 2294.99] 5 100 2337.32) .. 80 
2185.38] 4 50 2297.85] .. 100 1 2340.49} 50 3 
2201.67) .. 50 2309.84 .. 125 2342.14) 4 125 
9202.50) .. 60 9311.35}. 150 2343.11] .. 250 
2209.22| .. 50 2314.19] .. 100 2346.34| 125 
2214.02] .. 100 2318.07 .. 250 2347.15] .. 150 
2216.03] 2 100 2318.99] .. 150 349.811 3w | 150 
2217.41] .. 150 2323.83] .. 300 2351.26] 2 50 
2218.43| .. 125 1 2324.75} 50 2 2351.54| .. 50 




















xx 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 





Wave 
length 


2352.18 
2357.80 
2358.74 
2367.65 
2371.07 
2372.17 
2373.06 
2380.92 
2382.47 
2383.00 
2385.82 
2389.70 
2393.57 
2399.68 
2404.18 
2430.04 
2444.97 
2446.70 
2447.61 
2458.29 
2465.28 
2475.46 
2475.87 
2479.05 
2479.52 
2483.07 
2503.02 
2506.22 
I 2506.90 
2516.12 
1 2519.62 
II 2523.95 
1 2526.21 
2527.90 





2528.47 
2528.84 

1 2530.18 
II 2534.52 
I 2545.98 
II 2548.69 
TI 2549.28 
1 2552.65 
2554.22 
2555.91 

1 2562.13 
2571.06 

1 2574.02 
II 2574.52 
2576.48 
2583.01 
2584.96 
2593.05 
2595.10 
2615.40 
2616.25 
2622.73 

II 2628.74 
2629.71 
2630.67 
2640.85 
2644.35 
2645.84 

1 2647.71 











Vanabium (Continued) 




















7 
meu Arc Spark 
2648.47 2 60 

2649.36 2 100 n 
1 2651.90} 50 4 
2655.68} 10 100-n 
1 2661.42) 100 80 
2663.25) 12 100 
2670.23 2 70 
2672.00] 50 300 r 
2673.23] 10 60 
2677.80) 70 300r 
2678.57| 30 150r 
2679.32] 70 300r 
2682.87| 50 200r 
1 2683.09] 35 150r 
2687.96) 150 500 r 
1 2688.71) 35 100r 
2689.88] 50 150 r 
2690.24) 50 200r 
2690.79) 70 300 r 
2694.74| 2 70 
1 2696.99} 70 2 
2697.74) 100 50r 
2698.38] 30 300 
1 2698.73} 70 15n 
2700.94] 125 500r 
2702.19) 80 300r 
2705.22] 25 50 
2706.17| 100 400r 
2706.70} 60 200 r 
2707.86) 70 150 
2710.16 6 60 
2711.74) 50 150r 
2713.05} 40 80 
2714.20) 60 100 
2715.69) 50 300 r 
1 2722.56] 100 40 
2726.55} 7 80 
2728.64] 50 400 r 
1 2731.35) 80 50 
2739.71] 50 80 
2747.47) 6 60 
2753.40} 50 200 r 
2760.70} 25 100 n 
2765.67) 50 200 n 
II 2766.45) 40 100 n 
2768.56] 35 150r 
2771.40 6 50 n 
2072.01 2 80 n 
2774.28] 25 100 r 
2774.72) 20 50n 
2775.76| 12 70n 
II 2777.73) 40n 100 r 
2778.58] .. 60 n 
2781.45} 4 125 n 
2784.27) 4 50 n 
2797.02} 12 80n 
2797.79} 12 70n 
2798.76] 25 80 n 
2799.45] 25 100 n 
2810.27| 50 50 
2817.50) 18 50 
2822.44 4 70n 
2825.87 7 70n 




















Wave 
length 


2830.40 
2836.52 
2845.24 
2846.57 
2847.57 
2849.05 

1 2852.87 
2854.34 

1 2855.22 
1 2857.94 
1 2859.97 
2869.13 

1 2870.55 
2873.18 
2877.69 

II 2879.16 
II 2880.03 
II 2882.50 
II 2884.78 
2888.25 

II 2889.62 
II 2891.64 
II 2892.44 
II 2892.66 
II 2893.32 
I 2896.21 
TI 2903.08 
II 2906.46 
II 2907.47 
II 2908.82 
2910.02 
II 2910.39 
II 2911.06 
1 2914.93 
IT 2919.99 
TI 2920.38 
1 2923.62 
II 2924.02 
I] 2924.64 
TI 2930.81 
2932.32 

II 2934.40 
I 2938.25 
TI 2941.37 
II 2941.49 
1 2942.35 
TI 2944.57 
2948.07 
2949.17 

11 2950.35 
II 2952.07 
2955.58 

1 2957.52 
1 2962.77 
2972.25 
2975.65 
2976.20 

1 2977.54 
2981.20 
2982.75 
2983.55 
2985.17 

II 2988.02 














II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Vanapium (Continued) 



































Wave | Wave Wave 
length Are | Spark length Are Spark length Are Spark 
1 2990.95) 50 | 5 3138.06) .. 70 13365.55| 125 80 
2994.54 2n | 50 3139.74) 15 150 13376.06| 80 60 
IT 2995.99 5 ee) 3141.48 5 100 1 3377.62} 60 30 
II 3001.20} 20 200 r 3142.47) 15 100r 3382.53] .. 125 
TI 3003.46 8 70 3143.47 1 50 13384.60) 60 40 
3005.81}. hero) 3144.70 1 60 13400.39} 100 8 
3006.50) .. | 50 11. 3145.34] 25 60 13402.57| 60 25 
11 3007.28 2 | 50 3146.23 2 70 3404.42) .. 50 n 
3008.50). | 50 3146.81 2 50 3451.04) .. 60 
3008.61 3 1 "0 3148.74| .. 50 3453.08) .. 60 
3012.01 2 1* 50 3151.32 8w 150 w 3457.15 2 150 
3013.10) 10 v0) 3155.41 5 100 3469.52 2 100 
11 3014.82} 10 | 100 3161.31 1 50 3470.26} .. 70 
11 3016.78} 15 | 80 II 3164.83} 10 100 3477.52) .. 100 
3022.57 2 | 50 3165.89 1 80 II 3479.84} 20 80 
TI 3024.98 2 60 3167.44 5 150 r 13482.19| 40 50 
11 3028.04 2 | 50 3174.54 1 80 11 3485.92 8 70 
11 3033.82] 20 | 90r 13183.41] 200r 100r 11 3498.17} 15 100 
3042.26 6 80 13183.98] 500r 400r 3497.03) .. 150 
13043.12) 60 i 13185.40} 500r 400r II 3499.82 3 50 
13043.55) 60 40 11 3187.71} 35 100r 11 3504.44) 60 200 
3048.21} 10 125r 11 3188.51) 35 100 r 1 3505.69} 50 35 
3048.89} 10 50. | J1 3190.68) 50 150r 3507.54). 50 
3050.73 1 50 1 3193.92] 100 20 3509.04 2 150 
13052.19| 50 5 13198.01} 100r 30r TI 3520.02 5 50 
II 3053.39} 10 90-r 13202.38] 100r 20r 3521.84] 20 80 
13053.65| 90r aN 13207.41| 80r 20 11 3524.71} 10 60 
3053.89} 10 60r 11 3208.35] 10 100 11 3530.77} 40 100 
3055.94) .. 50 w 1 3212.43} 70 50 11 3538.24} 10 100 
13056.33| 125r | 70r 11 3214.75} 20 100 13543.50] 50 50 
1 3060.46} 150r | 100 r T, 11 3217.11) 30 80 n 11 3545.20} 40 300 r 
3063.25} 30 80r 3226.92 1 50 1 3553.27] 80 30 
1 3066.37} 400r 125r 3231.95 8 100 11 3560.60} 10. 50 
3070.12) .. 50 II 3237.87] 30 100 n 11 3566.18} 25 100 
3072.71] 70r 40r 3250.78) 10 50 1 3577.87} 50 40 
13073.82} 60 20r 3251.87) 10 50 3578.64| 35d 80d 
3081.25 5 50 13254.77| 40 80 n 1 3580.82} 50 50. 
13082.11} 80r 2n 113263.32) 50 13583.70} 60 30 
3083.21 2 50 | 11 3267.70} 30 80r TI 3589.76) 80 600 r 
13083.54| 60 nt | 123271.12) 25 50r 11 3592.02] 50 300r 
3092.72) 100r 50r 11 3276.12} 50 200r II 3593.33] 30 300 r 
17 3093.11} 100r 400 r 3281.11 3 50 1 3600.03) 50 40 
3094.20] 20 125r 3282.53) 12 80 3604.38] .. 50 n 
3100.93) 20 100 IT 3289.39] 10 70 13606.69| 80 70 
11 3102.30} 70 300r 3290.24 2 70 3618.93) .. 100 
3108.70 3 50 3293.15) .. 50 3620.47; 10 50 
3109.37 1 70 3297.52] .. 60 3621.21) 15 80 
11 3110.71] 70 300r 13298.14| 50 15 3625.61 4 125 
3113.57 G 100 II 3298.74| 12 80 3627.71 4 50 
II 3118.38] 70 200 r 3301.65) .. 80 1 3629.31) 50 2 
3120.73) 12 80 3304.47 125 3632.12) .. 70 
JI 3121.14] 60 200r 3308.48 80 3635.87| 50 25 n 
3122.89) 12 300r 3316.88 60 13639.02) 70 60 
3125.00 4 50 3317.91 80 1 3641.10) 100n 30 wn 
II 3125.28) 80 200r 3318.91 60. 13644.71| 80 50 
JI 3126.21] 60 100r 3321.54 3 150 1 3648.97| 80 50 
3128.28 2, 60 1 3329.85) 100 40 13656.71} 80 20n 
3128.69 3 70 3335.48 In 60 13661.38} 10 150 
11 3130.27} 50 200r 3337.85 2 150 1 3663.59) 150 lwn 
3132.59} 80r | 20 3345.90 125 1 3665.14} 100 50 n 
11. 3133.33] 50 | 200r 3353.47 2. 100 1 3667.74} 80 25 n 
3134.92] 30 | 150'r 13356.35| 125 60 3669.41] 20 W 300 
3136.51} 20 200 3361.51) - 200 1 3671.20} 100 70 
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Il. EMISSION SPECTRA 2000-10,000 A (Continued) 


Wave 
length 


1 3672.40 
1 3673.40 
1 3675.70 
1 3676.68 
1 3677.08 
1 3680.11 
1 3683.13 
13686.26 
1 3688.07 
1 3690.28 
1 3692.22 
1 3694.62 
13695.33 
1 3695.86 
3700.34 
13703.58 
13704.70 
13705.03 
13706.03 
3708.72 
3711.12 
13713.96 
3715.47 
11 3718.16 
1 3721.99 
11 3727.34 
3728.34 


13776.16 
1 3778.68 
13794.96 
13799.91 
1 3803.47 
1 3807.50 
13808.52 
1 3809.60 
13813.49 

3815.39 
1 3819.96 
1 3821.49 
1 3822.01 
1 3835.56 
1 3839.00 
13843.51 
1 3844.44 
1 3847.33 
1 3849.32 
1 3851.17 
13855.37 
13855.84 








VANADIUM (Continued) 









































Are Spark pay Are Spark ee Are Spark 
100 40n 13858.68} 50 15 1 5393.18} 100 as 
150 80n 13862.22| 80 20 1 5401.93} 100 100 
100 70 13864.86| 100r 50r 15415.26) 75 75 
300 150 n II 3866.74 50 5434.17| 50 50 

25 70 13867.60| 7 35 1 5507.75} 60 60 
125 50n 13871.08| 60 35 1 5592.41) 50 50 
100 60 13875.07| 70r 50 1 5604.94) 60 20 
100 100 1 3876.09] 50 30 1 5624.60} 100 te 
200 200 r II 3878.71} 35 100 1 5626.01} 150 #13 
200 125 1 3879.66] 50 5 1 5627.64} 200 80 
200r 150r II 3884.84 4 70 1 5646.11] 150 150 

60 5 13890.18} 100 30 1 5657.44) 150 60 
125 70n 1 3892.86] 60 35 1 5668.36} 75 50 
150 100r I, 11 3896.16} 50 40 1 5670.85} 150 70 

10 100 13900.17| 50 2n 5683.22} 50 2 
200r 100r 13901.15| 50 3n 1 5698.52} 300 300 
200r 150r 13906.75| 50 20 1 5703.56} 200 60 
100 70 3908.32} 50 2n 1 5706.98} 200 2s 

50 50 13909.89| 50w 30 w 1 5716.21} 60 30 
100 60 13912.21] 50 20 1 5727.03} 150 150 

a 80 JI 3914.33} 25 70 wn 1 5727.66} 75 be 

60 10 13922.43) 80 40 1 5731.25} 250 100 

70 400r 1 3927.93) 50 40 1 5737.06) 100 100 

5 70 13930.02} 50 20 1 5743.45] 60 20 

70 20 1 3934.01} 100 30 15750.65) 50 W fs 

40 200 1 3937.53) 50 20 1 5772.42} 50 25 

20 150 1 3943.66] 50 18 1 5776.68} 50 25 

80 15 T13951.97| 35 50 1 5784.38} 50 30 

70r 500r 13979.14| 50 8 1 5786.16} 75 <s 

50 5 1 3988.83] 70 35 1 5807.14) 75 40 
100 i 13990.57| 125 40 15817.06} 50 s 
100 10 13992.80} 60 20 J 5817.53} 100 n oe 

80 13998.73} 100 25 1 5830.72} 100 80 

35 600 TI 4002.94 6 80 1 5846.30} 100 100n 

50 4 II 4035.63] 40 80 1 5924.57) 250 W oe 

4 100 4053.59). . 70 5928.85) .. 60 n 

50 2 4065.08 2 100 1 5978.91) 100 20 

70 3 J 4067.74} 50 15 1 5980.78} 50 Pe 

50 2 1 4090.58} 60 25. 1 6039.73} 100 10 

80 6n 1 4111.78} 100 Wr | 100 Wr 1 6058.14; 60 re 

30 60. 1 4332.82] “60 40 1 6077.36] 300n 2 

50 2 1 4341.01} 60 30 1 6081.44} 100 10 

60 4 1 4842.83} 50 30 1 6090.22} 60 15 

50 n 50n 1 4879.24] 200r 200r 1 6199.19} 100 8 

60 50 1 4384.72) 125r 125r 1 6213.87) 50 3 

50 40 1 4389.97} 80r 60r 1 6216.37) 60 10 

80 50 1 4395.23) 60r 40r 1 6224.50} 50 5 

50 30 1 4400.57} 60 40 1 6230.74) 70 10 

70 40 | 1 4488.89] 60n 30n 1 6251.82} 70 8 

50 ni 4564.59) .. 150 1 6274.65} 50 8 

1 150n 4600.15 1) 60n 1 6285.16} 50 10 

60 35 1 4670.49} 60r 40r I 6292.83} 50 10 

50 30 1 5002.33) 90 90 1 7338.92} 50 ed 

70 40 1 5014.62) 125 125 1 8027.39) SO w 

50 12 5064.12} 50 50 1 8093.45} 80 

60 10 5128.43] 75 75n 1 8116.80} 150 

50 15 1 5138.42) 50 50n 1 8161.07} 150 w 
100 50n 1 5139.53) 50 50 1 8171.35} 50 
100 70n 1 5148.72) 60 60 1 8186.71} 80 

60 25, 5176.77| 60 50 1 8187.38] 50 

50 15 1 5192.99} 100 75 n 1 8198.87) 60 

50r 50r 15240.87| 50 50 1 8203.07; 100 
200 200 15353.41] 50 50 1 8241.61} 60 




















II. EMISSION SPECTRA 2000-10,000 A (Continued) 


VANADIUM (Continued) 


















































Wave Wave Wave 
length Are Spark length Are Spark length Are Spark 
1 8253.51] 80 18919.80| 100 w ; 1 9366.92} 50 
1 8255.88] 70 1 8932.93} 50 w F 1 9435.58) 80 
18282.37| 80 19046.71| 50 19611.60) 80 
1 8342.03} 50 1 9341.20} 100 19614.68| 50 
‘ 
XENON 
Wave Discharge] Wave _ | Discharge Wave Discharge 
length Are tube length Are tube length Are tube 
2475.89 50 1 4524.68 400 11 4991.17 50 wnl 
IT 2864.73 100 II 4532.49 100 II 5012.83 50n 
II 2895.22 80n II 4540.89 200 nl 1 5028.28 200 
II 2979.32 200 11 4545.23 200 wnl | IIT 5044.92 100 
3017.48 50 n TI 4555.94 100 wnl || II 5080.62 500 
11 3121.87 150 II 4577.06 100 wn TI 5122.42 150 
II 3366.72 150 n 1 4582.75 300 11 5125.70 50 
11 3461.26 50 n II 4585.48 200 wnl || II 5178.82 50 
11 3907.91 50 nl II 4592.05 150 wnl |) 11 5188.11 100 
13948.16 60 II 4603.03 300 n 11 5191.37 200 
13950.92 125 II 4611.89 700 II 5192.10 50 
13967.54 200 TI 4615.06 50 nl 5247.75 50 
II 4037.29 50 11 4615.50 100 II 5260.44 300 
TI 4037.59 100 II 4617.50 50 II 5261.95 200 
TI 4057.46 100 wnl 1 4624.28 1000 II 5268.31 50 
1 4078.82 100 TI 4651.94 100 IL 5292.22 800 
II 4098.89 50 n 11 4668.49 50 IL 5309.27 150 
1 4109.71 60 1 4671.23 2000 | 11 5313.87 500 
14116.11 80 II 4672.20 50 nl II 5839.38 500 
TI 4158.04 100 wnl 4676.46 100 wnl |) 11 5363.27 80 
11 4180.10 500 n 1 4690.97 100 II 5368.07 100 
4193.15 200 n 1 4697.02 300 115372.39 200 
1 4193.53 150 TI 4698.01 150 nl 1 5392.79 100 
1 4203.69 50 IL 4715.18 80 11 5419.15 1000 
II 4208.48 200 n II 4731.19 50 nl II 5438.96 400 
TI 4209.47 100n 14734.15 600 II 5445.52 80 
TI 4213.72 200n 11 4769.05 100 IT 5450.45 100 
II 4215.60 100 IL 4773.19 50 IL 5460.39 200 
II 4223.00 200 n II 4779.18 50 IL 5472.61 500 
TI 4238.25 200 n II 4787.77 50 II 5531.07 300 
TI 4245.38 200 n 14792.62 150 1 5552.38 80 
TI 4251.57 50 wnl 1 4807.02 500 15566.61 100 
II 4296.40 200 n II 4818.02 100 5572.19 50 
II 4310.51 200 n II 4823.41 150n 1 5581.78 50 
II 4330.52 500 wnl 1 4829.71 400 II 5591.61 50 wn 
4369.20 100 wn 1 4843.29 300 11 5616.67 150 
II 4373.78 50 wnl || II 4844.33 1000 1 5618.88 80 
1 4383.91 100 II 4862.54 400 nl II 5659.38 150 
1 4385.77 70 TI 4876.50 200 nl 11 5667.56 300 
TI 4393.20 200 wn TI 4883.53 300 n 1 5695.75 100 
4395.77 200 wnl |} II 4884.15 50 wn 1 5696.48 80 
II 4406.88 100 wnl |) 11 4887.30 150 n II 5699.61 100 
TI 4414.84 150 11 4890.09 1500 1 5715.72 70 
II 4416.07 80 wnl 1 4916.51 500 11 5716.19 50 wn 
4448.13 200 wn II 4919.66 125 15716.25 80 
4462.19 500 wnl}) II 4921.48 500 11 5719.61 100 
II 4480.86 200 wnl 1 4923.15 500 11 5726.91 200 
1 4500.98 500 4971.71 100 wnl | 11 5751.03 200 
TI 4521.86 50 nl II 4972.71 200 n IL 5758.65 150 
II 4524.21 100 II 4988.77 150 n 11 5776.39 150 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 


Xenon (Continued) 
EE ena 







































































Wave _ | Discharge] Wave Dicharge Wave Discharge 
length | T° | tube | length | “T° | tube || Jength | AT) | tube 
T 5814.50 60 1 6554.20; 50 nl 1 7881.32 100 
TI 5815.96 50 6595.01 400 | 17887.39 300 
T 5823.89 300 1 6595.56 100 7942.54 50 
1 5824.80 150 II 6597.25 200 1 7967.34 500 
TI 5835.5 50 wn II 6598.84 50 7981.1 50 nw 
1 5875.02 100 II 6620.02 100 7992.34 50 wn 
TI 5893.29 150 1 6632.46 50 8008.45 150 n 
1 5894.99 100 I 6666.96 60 1 8029.67 100 
TI 5905.13 100 1 6668.92 150 8031.64 50 n 
~ 11 5917.44 50 II 6694.32 200 8038.26 50 n 
1 5931.24 80 II 6702.25 50 1 8057.26 200 
1 5934.17 100 1 6728.01 200 1 8061.34 150 
TI 5945.53 200 1 6777.57 50 1 8101.98 100 
TI 5958.03 50 I 6788.71 80 8151.80 60 
II 5971.13 150 II 6790.37 50 1 8171.02 100 
TI 5976.46 800 TI 6805.74 400 1 8206.34 700 
TI 6008.92 100 I 6827.31 200 1 8231.63 5000 
TI 6036.20 500 1 6846.61 60 1 8266.52 500 
TI 6051.15 700 1 6848.82 50 1 8280.12 5000 
TI 6093.56 150 1 6866.84 50 8297.55 50 n 
TI 6097.59 600 1 6872.11 700 T 8346.82 2000 
TI 6101.48 200 1 6882.15 300 II 8347.24 50 
TI 6115.08 50 TI 6910.22 50 I 8347.45 60 
II 6146.45 50 1 6925.53 100 T 8409.19 2000 
1 6163.66 90 1 6935.62 50 T 8576.01 200 
1 6163.93 80 6942.11 400 wn 1 8624.24 80 
1 6178.30 150 1 6976.18 100 1 8648.54 200 
1 6179.66 125 II 6990.88 700 1 8692.20 100 
I 6182.42 300 TI 7082.15 100 T 8696.86 200 
II 6194.07 250 1 7119.60 500 1 8737.37 300 
1 6198.26 100 7147.50 50 wns 1 8758.20 100 
1 6200.89 60 II 7149.03 150 T 8819.41 5000 
6206.16) 100 II 7164.83 300 1 8862.32 300 
1 6261.21 50 1 7257.94 60 1 8908.73 200 
TI 6270.82 250 TI 7284.34 50 1 8930.83 200 
TI 6277.54 200 1 7285.30 60 1 8952.25 1000 
TI 6284.41 50 II 7301.80 100 1 8952.78 50 
I 6286.01 100 1 7316.27 70 1 8981.05 100 
1 6292.65 50 1 7321.45 80 1 8987.57 200 
TI 6300.86 125 1 7336.48 50 1 9032.18 50 
1 6318.06 500 II 7339.30 150 1 9045.45 400 
II 6343.96 200 1 7386.00 100 1 9096.13 50 
II 6356.35 300 1 7393.79 150 T 9162.65 500 
II 6375.28 80 II 7548.45 150 1 9167.52 100 
II 6397.99 50 1 7584.68 200 | 19374.76 100 
1 6469.70 300 II 7618.57 50 | 79412.01 60 
J 6472.84 150 1 7642.02 500 | [9445.34 80 
I 6487.76 125 1 7643.91 100 | 19513.38 200 
T 6498.72 100 II 7670.66 100 | 19685.32 150 
1 6504.18 200 n 1 1783.66 50 | 19718.16 100 
TI 6512.83 150 II 7787.04 50 19799.70 2000 
II 6528.65 100 1 7802.65 100 | 19923.20 2000 
1 6533.16 100 | 
= epeenees |) Es |e ee eS eee 
YTTERBIUM 
Da a ee cs a i 
Wave Wave Wave 
length Arc Spark length Arc Spark length Are Spark 
2098.40) .. 50n 2126.72) 40 200 2185.69) 60 100 
2102.72) 20 200 2154.16 80n 2224.45) 20 40 
2109.60) .. 100n 2155.51 40 2257.01 4 40 
2116.65| 50 250 2161.60} 100 250 2265.65 3 50 


nn 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 
YTTERBIUM (Continued) 

































































Wave Wave Wave 
length Are Spark length Are Spark length Are Spark 
2282.99 5 50 3426.04) 40 15 5211.60} 40 2 
2305.33 8 100 3428.46] 25 80 5240.50) 10 40 
2314.48 4 50 3431.12} 40 15 5244.11} 50 5 
2337.95 2 40 3438.72 4 80 5257.49] 15 100 
2512.06] 10 50 3438.84] 20 100 5277.07} 200 6 
2552.15] 10 40 3446.88] 10 50 5279.55} 15 100 
2555.31). 50n 3454.07} 40 250 5300.94 6 60 
2567.63 5 150 3458.28] 12 100 5307.12} 40 a. 
2579.58 5 200 3464.37] 200r 50r 5335.16] 150 400 
2581.12} 20 100 3476.30] 80 10 5345.67} 20 100 
2599.15 2 50 3478.84] 40 300 5345.83] 10 50 
2621.12 2 100 3485.76] 20 40 5347.20} 40 200 
2638.09 1 60 3507.83] 12 60 5351.32] 50 3 
2642.55 3 80 3520.29} 10 70 5352.96} 100 250 
2644.32 5 40 3560.33] 20 50 §358.64| 15 100 
2651.71 2 60 3560.73 8 100 5426.91 2 60 
2652.23 2 60. 3606.47| 15 60 5432.73 5 100 
2653.75} 50 200 3611.31) 12 50 5449.29} 20 100 
2665.03} 10 60 3619.81] 30 100 5478.52} 10 50 
2666.08 5 150 3669.71) 50 80 5481.94] 50 2 
2666.97 5 150 3675.09] 50 200 5505.50} 40 2 
2672.65} 20 80 3690.58) 10 50 5539.06} 200 5 
2677.37| .. 40 3694.20] 500r 1000 r 5556.48] 1500 50 
2750.48) 20 150 3722.29 7 60 5588.47} 30 100 
2776.27 6 40 3724.21) 15 50 5651.99} 50 80 
2803.48) .. 40 3847.86] 40 w ba 5720.01] 300 8 
2818.75] 80 3887.31 6 40 5730.02 4 60 
2830.98 2 40 3900.86) 50 10 5771.67} 30 50 
2851.12} 10 50 3904.83] 12 150 5819.43 7 100 
2867.04 4 40 3987.99/1000 r 500 r 5834.01] 60n 1 
2891.38} 50n 100 3990.89] 60 20 5837.16} 50 150 
2906.34) .. 40 4077.27) 30 100 5897.22 7 100 n 
2911.52 5 40 4089.68] 50 7 5898.80) 3 50 n 
2914.21] 10 60 4135.10) 15 50 5935.06 3 40 
2915.27} 10 40 4180.83) 10 100 5946.02 4 100 
2919.35) 15 90 4218.57 3 50 5991.50} 50 150 
2945.90} 10 60 4316.97| 20 40 6007.42 4 80 n 
2970.56] 150 150 4370.81] 15 40 6152.57] 60 80 
2983.98} 10 70 4439.21) 45 10 6246.97} 40 60 
2994.80} 10 80 4515.15) 45 100 6260.80, 4 50 
3002.61) 15 150 4553.56) 20 60 6274.79] 100 150 
3005.76} 10 100 4576.20) 90 10 6355.40 2 50 n 
3017.56 3 40 4582.36] 80 6 6400.40] 200 n 4n 
3029.55 1 40n 4590.83] 40 BY, 6417.97) 125 3 
3031.11} 100n 30 4598.37) 25 70 6432.73) 30 40 
3042.65 5 50 4726.07) 45 200 6463.15) 10 100 
3107.90} 10 60 4781.88) 50 5 6474.74 5 50 
3201.16 4 40 4786.60) 50 200 6489.10) 800 40 
3275.81] 12 100 4820.24) 15 60 6492.74 3 50 
3289.37} 500r 1000 r 4836.95) 18 100 6643.54) 50 as 
3289.85] 1000 a9 4935.50} 200 10 6667.85] 1000 20 
3304.56] 15 40 4937.23 6 80 6727.62) 30 60 
3304.76] 12 40 5009.52] 20 50 6768.70] 80 2 
3305.73) 30 125 5074.34! 200 5 6799.61|1000 50 
3333.07] 20 60 5076.76) 50 1 7350.09} 40 mi 
3343.06 6 40 5104.43 1 50 7527.56} 80 i 
3375.48] 30 100 5135.98 6 50 7699.49|2000 ity 
3391.10) 10 40 5147.03 3 50 9760.37) 100 ee: 
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II. EMISSION SPECTRA 2000-10,000 A (Continued) 





4 




















YTTRIUM 
Wave Wave Wave 
length Are Spark length Are Spark Jength Are 
2243.06} 25 35 Ww 3800.03] 25 5 II 5087.42} 50 
TI 2422.18} 20 30 11 3818.34} 30 50 TT 5119.12 7 
II 2460.62) 10 30n 11 3832.89} 30 80 II 5123.21) 10 
1 2490.42] 20 3 11 3878.29} 15 15 11 5200.41} 60 
II 2734.97 5 15 11 3930.67} 20 25 II 5205.72) 50 
II 2785.28 7 20 11 3950.36} 60 100 1 5240.81) 20 
TI 2785.59 5 18 3968.43} 10 30 II 5402.78] 30 
II 2800.10} 10 20 11 3982.59) 60 100 1 5488.23) 20 
TI 2813.65 7d 20 n 1 4047.63} 50 10 1 5466.47} 150 
II 2834.57 2 18 4076.35) 30 8 11 5473.40} 10 
TI 2840.96 a 18 1 4077.37} 50 40 II 5480.75) 10 
TI 2854.42) 10 18 1 4083.71} 50 10 11 5497.40) 20 
II 2856.29 8 15 1 4102.38} 150 30 II 5509.90} 30 
TI 2858.08 7 15 TI 4124.91 7 18 TI 5521.70 4 
1 2886.46} 15 6 1 4128.30} 150 30 1 5527.54| 100 
2919.05| 18 6 1 4142.84] 100 25 11 5544.61] 10 
II 2930.14 8 20 1 4167.51} 50 10 15577.42| 15 
2945.95 2 100 1 4174.13} 100 8 1 5581.87} 100 
J 2948.40} 20 5n 11 4177.55} 50 50 15630.12| 80 
II 2956.04 7 15n II 4204.70} 15 15 15644.68} 15 
2980.54 8 30 1 4220.64) 15 dh II 5662.92} 20 
II 3026.47 “h 20 4226.73 5 15 15706.72| 15 
TI 3036.59| 10 40 II 4235.73 3 20 II 5728.88 3 
11 3053.27} 10n 20n 1 4235.94] 60 30 bh 5730.1 15 
11 3055.22 8 50 4251.20) 26 8 bh 5746.9 20 
II 3086.86) 12 50 II 4279.3 3 15 bh 5764.2 20 
II 3093.77 9d 15d 1 4302.29| 30 8 bh 5800.0 15 
JI 3128.79] 10 40 II 4309.63} 50 50 bh 5818.6 15 
11 3129.93 8 50 1 4848.79] 100 as bh 5939.1 | 100 
11 3135.17} 10 18 11 4358.73) 60 50 bh 5956.4 80 
JI 3173.05} 20 70 1 4366.03} 20 i: bh 5973.0 | 600 
11 3179.42) 20 30 II 4374.93] 150 150 bh 5987.6 | 300 
11 3195.61) 30 50 II 4398.01} 150 100 bh 6003.6 | 200 
II 3200.27} 30 40 J 4422.59} 60 60 bh 6019.9 | 150 
JI 3203.32] 30 50 1 4505.95) 50 50 bh 6030.6 | 100 
11 3216.68) 40 70 1 4527.23} 40 50 bh 6053.8 50 
11 3242.28) 60 100 1 4527.79| 25 40 bh 6072.8 15 
3289.85) 15 10 1 4643.69} 50 100 bh 6089.4 30 
11 3308.47; 10 20 bh 4650.2 15 ma bh 6096.8 30 
II 3327.87) 60 60 T 4658.32 8 15 bh 6107.8 1s 
TI 3330.88 4 30 1 4674.85} 80 100 bh 6114.7 20 
II 3362.00} 12 25 TI 4682.32} 60 100 bh 6132.1 | 200 
3372.77| 15 3 1 4728.53} 60 4 bh 6148.4 | 100 
II 3448.81) 18 18 1 4760.97| 50 25 bh 6165.1 80 
11 3496.08) 20 35 II 4786.58) 15 25 bh 6182.2 60 
JI 3549.01) 12 50 1 4786.88} 15 15 bh 6199.8 50 
1 3571.48) 15 2 bh 4817.4 20 ae bh 6218.0 40 
1 3576.05) 15 2 bh 4818.2 30 = bh 6236.7 30 
JI 3584.51) 20 15 TI 4823.31) 15 10 bh 6275.0 15 
3587.75) 15 2 4829.35 3 15n 1 6435.00} 150 
13592.91| 80 25 1 4839.87} 20 25 bh 6501.2 15 
II 3600.73} 100 300 1 4845.67| 30 30 bh 6518.3 15 
11 3601.92} 18 60 1 4852.69} 30 15 1 6538.60} 50 
11 3611.05) 40 60 II 4854.87) 100 150 II 6613.74) 15 
11 3628.71) 40 50 1 4859.85} 50 5 16650.62} 15 
11 3633.12} 50 100 II 4883.69} 20 300 1 6687.60} 50 
II 3664.61] 100 100 II 4900.12) 20 300 6699.26} 18 
II 3668.49 uf 20 1 4906.11 6 20 16713.19] 15 
TI 3696.62 6 20n 1 4908.99 4 15 1 6793.70} 70 
11 3710.29} 80 150 1 4921.89} 10 30 II 6795.40) 12 
11 3747.55| 12 15 4950.66 3 15 1 6845.24) 15 
11 3774.33] 12 100 II 4982.14 8 50 II 6896.01 5 
II 3788.70) 30 30 bh 5025.3 20 ao 1 6950.27} 20 












































II. EMISSION SPECTRA 2000-10,000 A (Continued) 
Yrrrium (Continued) 



























































Wave C Wave Wave 
length Arc Spark jenzth Are Spark length Are Spark 
1 6979.85} 15 6 17346.46| 40 4 J 9231.58] 80 
17191.65| 20 5 11 7450.30) 15 10 1 9494.81} 60 
11 7264.18} 15 20 IL 7881.90) 25 10 
ZINC 
se 
2012.62) .. (250) 1 2600.94, 10 wn 7 3639.53) 20 (5) 
II 2024.66) .. (25) 1 2608.56} 200 50 11 3683.47] 20 (15) 
II 2025.51] 200 200 1 2608.64! 300 100 3739.99} 20 a0 
II 2040.00} .. (250) 11 '2614-30)' ©. (10) 11 3793.91) 10 ae 
TI 2057.51] .. (20) I 2670.53} 200 4 II 3806.37 3 15 
II 2061.91] 100 100 2682.84; .. 10 11 3840.34 3 (50) 
II 2063.61 2 20 T 2684.16} 300 6 I13842.26) (15) 
2077.14) .. (10) 1 2712.49} 300 8 13883.34| 50 2n 
TE2085353)" (20) I 2738.43]: (10) 13965.43| 15 oi 
2136.46) .. (10) 1 2751.39} 10n a JI 3989.23] .. (100) 
1 2138.56] 800r 500 1 2756.45} 200 100 II 4057.71] 80 + 
IT 2148.15)... (50) 2758.86) .. (10) 1 4113.21) 10 53 
II 2210.87) .. 50 1 2770.86} 300 25 1 4292.88) 25 25 
D258 06) =e (10) 1 2770.98} 300 150 1 4298.33) 25 25 
11 2265.51) 7. (10) J 2781.23} 25 5n 4300.81] .. (25) 
11 2266.00} .. (250) TI 2782.83) .. (20) 14629.81) 35 fe 
2312.72} 10 ee T 2800.87} 400 300 1 4680.14) 300 w 200 n 
II 2390.78} .. 25 I 2801.06} 100 20 1 4722.16) 400 w 300 n 
2393.81} 15n ag TI 2801.79} .. (25) 1 4810.53] 400 w 300 n 
II 2428.86) .. (10) II 2804.69} .. (10) 11 4911.66) 15 (25) 
M243 5i5 2 10%) 2826.13 3 (10) 11 4924.04] 15 (30) 
2439.42) .. 25) 2832.95) .. (25) 15069.58] 15 en 
1 2449.72} 10 za TI 2882.15) .. (25) 15181.99) 200 2 
1 2463.47) 20 2 II 2902.26) .. (50) JI 5585.21] 12 (1) 
1 2469.38} 12r A 13018.35} 125 40 15777.11| 10 15 
I 2479.74) 30 te 13035.78| 200 100 II 5894.35 3 (30) 
J 2491.48) 100 50 1 3072.06) 200 125 II 6021.26 3 (15) 
1 2493.32) 25 an 13075.90|} 150 50 II 6102.54 6 (20) 
II 2502.00] 20 400 w Des2:18) ee (12) Tl 6111.56 8 (10) 
I 2515.81) 150 w 20 JV3196:29) t) (15) || II 6214.59 3 (12) 
1 2530.09} 101 13282.33] 500r 300 16362.35|1000 Wn} 500 
1 2542.32} 40n ce 11 3299.39} .. (15) 1 6479.15} 10 as 
TI 2557.96) 10 300 1 3302.59) 800 300 TI 6482.98 4 (15) 
1 2562.61) 10n = 3302.94) 700r 300r II 6483.27) .. (380) 
TI 2564.45} .. (25) 11 3305.96) .. (20) 1 6928.32) 15 ae 
II 2568.08} 50n 10 1 3345.02) 800 300 II 7478.79 (50) 
1 2569.87} 100n 5 13345.57| 500 100 II 7588.48) .. (50) 
II 2570.72) .. 10r 1 3345.93] 150 50 II 7612.90} .. (20) 
2575.60) .. (10) 11 3381.04) .. (20) Il 7732.50) .. (50) 
I 2582.44) 100 Be 3624.07| 10 3 IN7757.86) = =. (80) 
1 2582.49] 300 40 3631.93) 15 (1) 17799.36| 10 a 
a ee | | eee 
ZIRCONIUM 
a 
1 2248.05) 40 an II 2542.10} 100 50 II 2726.49] 50 50 
2285.23! 100 Be II 2550.74] 100 50 11.2732.72) 40 30 
II 2291.11) 80 15 | II 2567.64) 100 100 II 2734.85) 40 40 
II 2294.04] 50 10 II 2568.87) 100 200 II 2752.21} 40 40 
II 2295.48] 40 8 II 2571.39) 300r 400r 1 2798.27] 100 3: 
2303.14} 100 ay II 2678.63] 80 100 12814.90} 70 1 
2381.57| .. 100 w II 2700.13} 50 50 I 2837.23} 100 e 
TI 2449.85] 50 20 II 2711.51) 40 20 II 2844.58] 50 50 
1 2539.65) 50 ats II 2722.61| 50 50 1 2848.52} 100 ors 
a ee 








Il. EMISSION SPECTRA 2000-10,000 A (Continued) 
ZrrcontuM (Continued) 


















































Wave Wave Wave 4 
denet Arc Spark ieneth Are Spark Tenuth Are Spark 
1 2875.98] 70 1 II 3843.02) 40 40 1 4688.45) 50 
1 2985.39} 50 3 13864.33| 50 20 14710.07| 60 
1 3011.75} 100 4 13890.32} 150 6 bh 4736.9 60 
11 3020.47) 50 30 13891.38} 100 5 1 4739.48] 100 
13029.51} 60 5 1 3900.52} 100 es 1 4772.31) 100 
II 3236.58] 20 40 | 11 3914.34] 70 8 1 4784.92) 40 
1 3254.28] 40 40 13921.79| 100 4 1 4815.63) 40 
11 3273.05) 50 80 I, 11 3929.53] 100 6 bh 5437.0 40 
11 3279.26) 50 50 11 3958.22] 500 150 bh 5456.5 40 
II 3306.28] 80 80 3961.59} 500 8 bh 5551.7 60 
II 3326.80} 100 100 13968.26} 100 4 bh 5553.1 60 
11 3356.09} 50 40 13975.29| 50 1 bh 5610.1 60 
11 3357.26) 50 40 11 3991.13] 100 60 bh 5629.0 80 
II 3387.87] 100 100 1 4027.20} 100 4 bh 5629.5 | 100 
11 3388.30} 50 40 1 4028.95} 40 1 bh 5658.1 50 
II 3391.97} 300 400 II 4029.68} 40 15 1 5664.51} 50 
II 3399.35] 100 40 14035.89| 40 2 1 5680.90} 50 
11 3404.83} 40 35 1 4055.03} 100 5 bh 5718.1 | 150 
11 3410.25} 50 50 14064.15| 100 6 bh 5724.1 70 
11 3480.53} 50 50 1 4072.70} 100 3 bh 5748.1 | 100 
II 3438.23) 250 200 14081.21}] 150 7 bh 5778.5 60 
1 3447.36] 150 w 3 TI 4149 20] 100 100 15797.74| 50 
11 3463.02] 18 40 11 4161.21| 40 30 bh 5860.1 80 
II 3479.39} 60 80 14166.36| 50 4 1 5879.80} 60 
11 3481.15} 50 80 14183.32| 40 1 bh 5908.5 60 
11 3496.21) 100 100 14201.46|} 50 3 16121.91) 60 
II 3505.67) 40 30 1 4213.86] 40 3 1 6124.84) 40 
13509.32} 40 5 1 4227.76) 150 8 I -127.44) 500 
1 3519.60] 100 10 1 4239.31) 100 5 - 16134.55) 300 
1 3547.68} 200 12 1 4240.34) 100 1 1 6140.46) 40 
11. 3551.95} 30 40 1 4241.20) 100 2 1 6143.20) 300 
11 3556.60} 15 50 1 4241.69) 100 2 1 6299.66) 50 
11 3572.47| 60 80 1 4256.04) 60 ae 1 6313.02] 200 
1 3575.78] 100 5 14268.02} 40 1 1 6470.21) 40 
1 3601.19} 400 15 14290.21| 40 20 1 6489.64! 50 
II 3611.89] 15 40 1 4294.79| 40 1 1 6762.38) 50 
II 3613.10) 40 40 1 4302.89} 100 1 1 6769.16) 50 
JI 3614.77| 40 80 1 4341.13] 50 4 1 6953.84} 80 
1 3628.86] 40 th 1 4347.89| 40 5 1 6966.44) 40 
II 3636.45} 200 30 II 4457.43] 40 7 1 6990.84) 50 
1 3663.65} 100 10 bh 4471.5 40 AG 1 7097.70} 100 
11 3671.27) 40 30 14575.51| 50 6 17102.91| 80 
II 3674.72} 100 40 bh 4619.8 80 OG 17103.72} 50 
11 3698.17) 50 80 bh 4637.8 | 100 ae 17111.68) 40 
11 3709.26) 50 30 bh 4640.6 | 150 oe 17169.09) 150 
11 3751.59} 25 40 bh 4644.7 40 Ac 1 8070.08] 100 
13780.54| 40 15 1 4687.80} 125 e: 18132.99| 80 
3825.27| 40 60 
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SECTION III 
Infrared above 10,000 Angstroms 


Wave lengths are given in angstroms 


Intensities are shown by the numbers 1 to 10 except where otherwise indicated. 

Characteristics of lines are indicated by symbols as follows: 2, 3, 4, ete. unresolved 
line of 2, 3, or 4 components. 

I, II, III, etc. classes of spectra emitted by the neutral, ionized, or doubly ionized 
atom respectively. 


widened, not sharp 

complex, hyperfine structure 

double 

hazy 

very hazy 

shaded or displaced to longer wave lengths 
narrow, self reversed 

violet, shaded or displaced to shorter wave lengths 
w wide, hyperfine structure 

W very wide, hyperfine structure 


44 mpae oF 










































































ALUMINUM Argon (4) (Cont.) } Barium (2) (Cont.) 
King’s Intensity Scale 
Wave length Are 2s ae es : Wave length Are 
ave lengt! eissler tube King's Tntensiby Meals 
ee -: 10700.98 80 10188.23 50h 
I 13151. * 10712.77 40 10233.22 500 h,| 
I 16720. ja 10733.87 50 10274 04 50 h,1 
I 16752. Me 10759.13 60 10349.03 Sh,l 
I 21098. ie 10770.35 15 10370.34 10h 
I 21166. Cy 10773.35 30 10471.26 100 
I 39108. A 10861.04 25 10649.07 10 
7 Bt 10880.96 150 
ay 4 1-10 Intensity Scale 
Anamony, 10950.74 120 
11078.87 200 II 10651. 8 
10080. 4 11106.44 60 10692. 2 
10263. 4 11118.75 20 11016. 4 
10587. 5 11133.86 20 11116. 2 
10678. 10 11248.33 8 T 11304. 2 
10743. 5 11393.66 50 11608. 2 
10840. 5 11441.83 80 11886. 5 
10880. 3 11467.57 30 11978. 2 
11013. 2 11488.12 150 TI 12084. 5 
11082. 2 11580.39 8 12554. 3 
11109. 2 11668.72 100 12815. 1 
11190. i 41719.51 30 13057. 1 
11268. 4 11733.26 20 I 13207. + 
11864. 4 11943.50 25 13811. 4 
12118. 2 12112.31 25 13957. 2 
12139.78 20 14078. 4 
12402.83 20 14160. 3 
Argon (4) 12439.34 20 14211. 3 
King’s Intensity Scale 12456.13 15 14325. 3 
12487.67 15 i hols 4 
17065. 1 
Wave length | Geissler tube Barro (2) 17182, 1 
on 2 
= 19075. 2 
10470.051 500 Wave length Are 19988. 3 
10478.10 200 : Pah : 
10506.47 100 Sloe a 6 
1052939 50 King’s Intensity Scale 22221. Ft 
10673.55 500 22313. 2 
10681.78 200 ee bon 93955. 3 
10683.40 50 10129.68 10 1 25516. 5 
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Ill. EMISSION SPECTRA ABOVE 10,000 A (Continued) 























































































Barium (Cont.) Caucrum Crromium (12) (Cont.) 
Wave length | ara Wave length a Wave length | Are 
King’s Intensity Scale 
oR I 10345. 10 
oa : 1 12822. Bees seed 
27751. 3 13038 3 | 10647.66 12 
1 29224. 5 I 16145. > 10667.53 15 
thee 4 [16i62, | : 10672.17 18 
30469. 2 1 16200. - 10801.37 12 
1 30687. 2 ule apes : 10816.91 8 
130934. 3 or 49871) 4 10821.62 12 
— | 119453. 5 10905.88 25 
BERYLLIUM | 119507. 3 10929.90 10 
1 barird 7 10957.19 12 
es | 1 19777. 6 Ree on 
|| 19817. 1 1015.63 30 
10283. 5 | 19857. 4 11157.03 95 
10674. 4 | 49865. i 11310.69 12 
12141. 7 1 19918. 1 11331.88 10 
12329. 4 1 19936 b 11339.16 15 
12355. 6 1 19947. 1 | 11390.63 15 
14904. 3 iT 99625. 3 11472.93 10 
15006. 3 I 29656 4 | 11484.50 15 
15013. t 1 11610.48 15 
15393. a 
iea00.¢ 6 Carpon (17) Sa 
15951. me King’s Intensity Scale 1-10 Intensity Seale. 
ae 2 
17571. 2 To e at 13462. 
21560, 3 Wave length Intensity 15680, : 
21897. 2 @) 15861. 3 
22239. 2 18479 3 
23097. 10683.18 25 18584. 3 
e110, ¢ 6 10685.44 10 18654, 3 
| 1069136 | 50 18717, 
: ~ | 8717. 2 
B 10707.44 | 8 25460. 2 
ISMUTH 10729.59 8 95490. 1 
25560. 1 
10106. 2 Crstum 25584. 2 
ee 2 25665. 1 
a i | 25709. 1 
11073. 1 Wave length Are 25785. 1 
ete 1 ee 1 
° 10 25850. 9 
11995 1 if 2 do026. 10 25902. 1 
12167. 4 110124. 10 26232. 2 
1 13589. 8 
12691. 3 
14339. 3 aes : 
25554. 1 120317. 8 CopaLr 
130103. 6 
CapmiuM 130963. 4 10020.7 re 
134893. 7 10189.2 nee 
I 10394.6 10 136128. 2 10206.1 ae 
1 11268. 4 139180. 1 10210.8 a 
1 11630. 2 1 42202. 4 10213.3 A 
1 13979. 10 1 68070. 2 10236.4 at 
114827. 10 69310. 2 10272.9 a 
1 14354. 8 71110. 1 10284.6 ix 
1 14473. 8 171980. 1 10366.6 a 
1 14849. D) 74250, 1 11275.5 ~ 
115154. 10 11293.5 dy 
15258. 7 Curomrum (12) 11340.8 re 
115711. 7 : - 11453.4 a 
T 16402. 2 King’s Intensity Scale on 2 
1 16432. 6 10080.32 1 11895. 1 
T 16482. 6 10486.24 s 14062. 4 
1 39086. 10509.96 10 14559. 2 
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Ill. EMISSION SPECTRA ABOVE 10,000 A (Continued) 


Hexium (4), (5) (Cont.) 
King’s Intensity Scale 












Conaur (Cont.) Iron (Cont.) 


King’s Intensity Scale (13) 
(Cont.) 
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Wave length Are 
Wave length Geissler tube 
— =e Wave length Intensity 
14611. 4 
14681. 2 11044.95 40 
14958. 3 11969.07 0) 11607.57 12 
15210. 2 I 20581. 20 11689.98 8 
16133. 5 1 40540. 11973.01 8 
16257. 5 
16447, 2 H 
* YDROGEN 
16574. 3 Krypton (4), (7), (8) 
17005. 5 King’s Intensity Scale 
17080. 3 10900. | 
18176. 3 12817. 
18274. 2 18751. Wave length | Geissler tube 
19779. 3 26300. | 
40500. 
= 4000. 
_Corumarum (9 steer pa ne 
King’s Intensity Scale a - = 10065.96 ror” 
> iad! 10077.66 10 
1003.85 30 ¢ r my rg 30 
1042.54 10¢ Wavelength | Are pe ae 
10067.4 20 ¢,d? 1022146 1000 
10181.33 Wc | 2\Ss= 1029693 “4 
10203.44 8e . 
10419.54 10¢ 10a J 10360.37 100 
105637 10¢ 10144. 3 10361.15 100 
ne 11641. 3 10374.44 10 
Ass z 10889.28 8h 
Copper (11) 10428.40 10 
12034 3 10592.97 30 
King’s Intensity Scale 13564 5 10593.01 100 
et - 19608.43 20 
, 10626.70 8 
Bie he 14288, 4 1069933 20 
4 14402 10 10874.84 20 
ee rte : ae 100 
init, FOale 11187.1 40 
1-10 Intensity Seale 14711 2 1195774 80 
ae 2 s125916 50 
11457.52 80 
i 16068, 15218 4 11792.47 10 
1 18194. 7 15296, 4 11819.43 100 
1 18229. 5 15396. 3 11997.15 10 
: 15625, 3 12204.54 10 
| | 
Hexium (4), (5) e 
+ , nf 1 3 
King's Intensity Scale aa 9 Lanrmanoat (1) 
16317 2 King’s Intensity Scale 
Wave length | Geissler tube pipe g 
Wave length Are 
eee 1 King’s Intensity Seale (13) 
10138.50 10 10005.73 50 
10311.32 40 ety || eee 10141.20 10 
0667.60 30 ave lengt ntensity 10154.74 40 
10829.081 500 10184.60 20 
10830.250 1500 10274.85 10 
10830.341 25 10469.59 20 10281.34 10 
10912.92 100 10532.21 10 10294.68 10d 
10916.98 50 11119.80 10 10349.08 40 
11012.97 11439.06 15 10357.70 20 





Ill. EMISSION SPECTRA ABOVE 10,000 A (Continued) 










































































LANTHANUM (1) (Cont.) MANGANESE (Cont.) Neon (4), (7), (Cont.) 
King's Intensity Scale 1-10 Intensity Scale King’s Intensity Scale 
Wave length Arc Wave length Are Wave length | Geissler tube 
10450.82 20 11378. 2 11160.29 10 
10461.69 15 11614. 4 11177.59 300 
10522.09 10 11782. 6 11390.53 110 
10612.56 10 12307.? 7 11409.24 100 
1 12900. 8 11522.82 150 
SS : 12076. 4 1525.11 90 
13294. 5 11536.41 50 
La 1 13318. 3 11601.62 25 
13416. 8 1161418 80 
13500. 10 11688.08 10 
con H I 13626. 10 11766.87 60 
10651. 6 13685. 8 11789.11 50 
10888. 1 1 13864. 10 11789.93 10 
10971. 3 I 13997. 10 | — 11984.99 10 
12564, 4 14970. 3 12066.38 15 
13102. 4 | 15218. ° 8 
14744. 3 { 15263. 10 N 
15315. 3 15965. 10 OSES 
| 17336. 8 
i 17608. 2 | Wave length Are 
Liraium |. 
Mercury | 
1 12932 1 | 0301 3 
2232. 01. 3 
13566. 2 1 10140. 10 | 10330. 3 
1 17552. 2 111287. 9 | 10378. 4 
18697. 5 111888. 1 10980. 5 
1 19290. 1 113570. 6 11198. 4 
23991. 2 I 13673. 8 11591. 3 
T 24467. 8 113950. 4 13553. 2 
I 26875. 2 15295. 5 13722. 5 
26891. 1 116921. 20) 13829. 3 
1 40475. 1 117073. 2 13969. 2 
174360. 1 [17110. 2 14102. 2 
18333. 1 14874 3 
19701. 1) 16313. 2 
Macnestom 123253. 1 16363. 10 
36492. 2 16409.? 5 
139425. 10 16495. 2 
40159. 8 16868. 2 
I 10813. 3 16999 4 
I 10963. 1 17986. | 
1 10970. 3 _ Neon (4), (7) ane | 
11054.2 2 King’s Intensity Scale : | 2 
I 11828. 10 
: eee 3 Wave length | Geissler tube OxyGEn 
I 15028. 6 
I 15759. rT I 11287. 4 
I 15768. a 10005.54 20 1 11294. 2 
1 17108. 6 10007.31 30 1 11300. 2 
1 23963. 1 10295.40 80 | 113163. 1 
I 23977. 1 Oe 200 
1 23991. 1 620.70 a0 Porassrvat (2) 
10764.09 12 Kine’ : 
10766.15 10 ing’s Intensity Scale 
10798.12 150 = ae 
MANGANES! 
King's Intensity Sale 1084.54 200 10480.3 3H 
10888.53 8 10487.7 1H 
11020.93 10 110223 10 HW 
11044.06 15 11690.17 40 
10052.9 20h 11049.80 20 11769.41 3 
10212.34 8h 11143.09 300 11773.05 Wr 
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Ill. EMISSION SPECTRA ABOVE 10,000 A (Continued) 










































































Porasstum (Cont.) Stucon (16) Srrontium (2) 
1-10 Intensity Scale King’s Intensity Scale 
Wave length Are 
Wave length Are Wave length Are 
King’s Intensity Scale 
1 11028.0 10 10288.83 25 
1 11689.76 10 1 1071.23 50 10036.59 300 
1 11771.73 10 10585.12 100 10327.29' 1000 
1 12434.3 10 10603.38 60 10914.83 200 
T 12523.0 9 10627.81 20 b 
I 15165.8 10 10660.98 50 1-10 Intensity Scale 
27065.6 2 10689.52 20 b 
1272150 = | 1 10694.14 50b 
131395. | 8 10727.21 | 75b 111242. 10 
131596.8 4 10749.40 | 60 17137. ze 
1 36372.7 1 10786.86 50 17170. 
1 36626.4 3 10827.09 100 17446. ap 
137075.6 3 10844.02 25 b 1 20262. 10 
137354.3 4 10869.54 125 20705. oe 
137370.7 1 10885.16 10b | _ 20767. SE 
1401155 6 10979.27 35 | 126024. 6 
I 62030. 2 11018.00 7 26714. .. 
1 62360. 2 | 11187.74 20b 26806. ae 
1 64310. 1 | 11290.01 10b 1 26915. 6 
I 64610. 1 11984.20 20 26947. .. 
1 74260. | 1 11991.57 10 1 27356. 6 
1 84520. 1 | 12031.49 25 28516. we 
185100. 1 28964. ae 
| T 29295. 6 
| | 130110. 5 
Ruentust (3) SILVER | _ 30482. a 
King’s Intensity Secale | 130665. 
10064.02 10.c,W ? : 
10128.78 15 | 112551. i onl Taatunne 
10169.85 100 ¢,W I 16819. 3 | 
10175.68 20 w 117415. 1 I 10292. 6 
10206.32 20 1 18307. 1 I 10492. 5 
10332.57 10¢,W | 118382. 1 1 10496. 8 
10639.44 10. c,W 39889. 5 1 11482. 5 
39951. 8 J 11513. 10 
11594. 8 
Rosca ©) : _ el 1 
Sing’ : q 12492. 2 
King’s Intensity Scale Soprum (2) : 12738. 5 
10055.2 S0Hv it~ aa 7: aide 12736. 10 
1076.1 | 500 Hl King’s Intensity Scale ena an 
10284.8 4H] . : 
103053 | 2H 114593. : 
Eo ot ; 10745.9 4 | 114598. ss 
S af - le 
1-10 Intensity Scale 11381.62 8 I 16340. 10 
11403.96 1 20486. 1 
T 10082. 10 ee 1 
I 13237. 10 T 21803. 3 
I 13444. 10 27024. J 
T 13667. 10 1-10 Intensity Seale 1 27889. 4 
I 14754. 10 | 133393. 1 
T 15290. 10 | 135680. 1 
138511. 3 } | 135950. 2 
139827. 3 Wavelength; Are | Spark | [3913]. 5 
139898. 6 | 139215, 2 
1 46190. 1 | 139246. 2 
146960. 8 1 18459.5 10 .. | 739286. 6 
152313. 2 1 40449. 8r| -. | 151058. 2 
164360. 2 174430. ir| .. | 1855590. 1 
“sts 2 | 190480. fe 3 | 1 70280. 
72690. | | 71170. 
174980, | 3 1 90850. oe 4 | | 
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III. EMISSION SPECTRA ABOVE 10,000 A (Continued) 






























































Tn Trrantum (14) (Cont.) Xznon (4), (6) (Cont.) 
King’s Intensity Scale 
Wave length Are Wave length Intensity 
Wave length Geissler tube 

10458. 1 11246.88 8 
10808. 1 11403.89 8 11162.67 10 
10896. 4 11175.5 1 
11194. 7 Vv 11214.89 5 
11279. 10 haere: (10) 11289.10 10 
11457. 6 ng’s Intensity Scale 11309.56 5 
1 tae 6 114 ne 15 
11672. 2 Wanale j 1491.92 15 
11740. 9 oye eagth AS 11537.4 1 
pet 4 ree 25 
11853. 4 11742.26 50 
11934. 10 nae 10 11793.56 10 
12983. 5 aes 20 11857.31 6 
13022, 2 10993.4 15 11857.86 2 
11912.10 2 
7 11951.1 1 
. Xenon (4), (6) 11953.00 3 
Trranrum (14) King’s Intensity Scale 12084.80 3 
King’s Intensity Scale 12235.24 5 
Wave length | Geissler tube . 2 

Wave length Intensity 10023.72 50 ane 
10060.96 10 
10084.79 20 Z 

10120.90 10 10107.34 80 Wave length Arc 

10145.48 8 10125.47 20 

10396.85 25 10188.36 10 
10460.07 10 10251.07 20 I 10970. 4 
10496.14 30 10484.83 8 I 10979. 4 
10553.02 8 10515.15 10 1 11054.2 10 
10584.66 25 10527.84 40 T 18053.2 10 
10607.78 10 10549.76 20 1 13150.4 10 
10661.61 20 10706.78 150 1 13197.5 10 
10677.04 10 10758.86 100 1 13781.4 2 
10689.52 15 10838.34 1000 I 13786.1 4 
10726.33 18 10895.32 200 I 14038.5 10 
10732.89 8 11085.25 250 1 15679.7 4 
10774.92 12 11127.20 100 1 16485.7 4 
10896.10 8 11130.81 8 I 16503.9 4 
11243.90 10 11141.09 50 16504.0 4 
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STANDARD WAVE LENGTHS 
Primary Standard 


Wave length of the red cadmium line in air, 760 mm. pressure 15°C., 


measures of Benoit, Fabry and Perot 1907, 
6438.4696 Angstrém units 


Secondary Standards 
Lines of the Iron Are 


Selected lines from list by Ch. Fabry: International Critical Tables, 1929, 


Wave lengths in international Angstroms, atmospheric pressure, 15°C. 











| 
Wave-length 





Wave-length | Wave-length | Wave-length| Wavye-length 
3370.789 3935 .816 4592. 655 5232.948 
3399 .337 3977 .744 4602 .945 5266 .564 
3485 .343 4021.870 4647 .437 5371.493 
3513 .821 4076.638 4691.414 5405.779 
3556. 882 4118.549 4707 282 5434 .527 
3606. 682 4134 .680 4736 .782 5455.613 
3640.392 4147 .673 4789 . 654 5497 .520 
3676.314 4191. 436 4878.219 5506.783 
3677 .630 4233 .609 4903 .318 5569. 626 
3724 .381 4282 .406 4919 .001 5586 .763 
3753 .615 4315.087 5001 .872 5615. 652 
3805 .346 4375 .933 5012.072 5658 .825 
3843 .261 4427 .313 5049 .825 5709 .396 
3850 .820 4466. 556 5083 .343 5763 .013 
3865. 527 4494. 568 5110.414 5857.759 Ni 
3906 .482 4531.152 5167 .491 5892.882 Ni 
3907 .937 4547 .851 5192.353 6027 .058 

















6065.489 
6137 . 697 
6191.563 
6230.729 
6265.141 





6677 .994 
6750,157 





Iron, Wave Lengths in the Ultraviolet Spectrum 


The following table presents the results of interferometer measurements 
made by Meggers and Humphreys and reported in the Jour. Research of 
B. of 8. 18, 543, 1937. The standard iron arc was used as a source and the 


wave lengths in air at 15°C. and 76 mm are given in international Angstroms. 





























} 

Aair A Agir A Aaic A Aair A 
2100.795 2163 .368 2240.627 2287 .632 
2102.349 2163 . 860 2245 .651 2291.122 
2108 .955 2164. 547 2248. 858 2292 .5227 
2110. 233 2165.861 2249 .177 2293. 8454 
2112.966 2172.581 2253 .1251 2294,4059 
2115.168 2173 .212 2255 .861 2296 .9247 
2130.962 2176. 837 2259 .511 2297 .785 
2132.015 2180. 866 2260.079 2299. 2180 
2135.957 2183 .979 2264 .3894 2300.1397 
2138.589 2186 .890 2265 .053 2301. 6818 
2139 .695 2187.192 2270.8601 2303 .4225 
2141.715 2191. 202 2271.781 2303 .579 
2145.188 2196.040 2272 .0670 2308 .9971 
2147 .787 2200.7227 2274.0085 2313 .1022 
2150.182 2201.117 2276.0247 2320.3561 
2151.099 2207 .068 2277 .098 2327 .3940 
2153 .004 2210. 686 2279 .922 2331.3067 
2154.458 2211.234 2283 .653 2332 .7972 
2157.792 2228.1704 2284 . 087 2338 .0052 
2161.577 2231.211 | 2287 . 2477 2344. 2802 





STANDARD WAVE LENGTHS (Continued) 
Iron, Wave Lengths in the Ultraviolet Spectrum 






































(Continued) 

Agir A Aair A Aair A air A 
2354. 8888 25845349 2863. 864 3191.6583 
2359. 1039 2585 .8753 2869 .3075 3196.9288 
2359 .997 2598.3689 2874.1722 3200. 4741 
2360.294 2611.8725 2877 .3005 3205 .3992 
2362.019 2613 .8240 2894. 5050 3215 .9398 
2364. 8269 2617.6160 2895 .0352 3217 .3796 
2366. 592 2621. 6690 2899.4156 3222 0682 
2368. 595 2625.6663 | 2912. 1581 3225 .7883 
2370.497 2628. 2923 2920.6906 3236 . 2226 
2371.4285 2635. 8082 2929 0081 3239 4362 
2374.517 2643 .9972 2941 .3430 3244 1887 
2375 .193 2647 .5576 2953 .9400 3254 .3628 
2379 2756 2651.7059 2957 .3654 3257 5937 
2380.7591 2662.0563 2959 .9924 3271.0014 
2384 386 2673. 2127 2965.2551 3280. 2613 
2388 . 6270 2679 . 0608 2981.4448 3284. 5892 
2389 .9713 2689 .2117 2987 2919 3286 .7538 
2399 . 2396 2699. 1060 2990. 3923 3298 . 1328 
2404 430 2706. 5812 2999 5123 3305.971 
2406. 6593 2711. 6548 3003 .0311 3306 .356 
2410.5172 2714.413 3009. 5698 3314.7421 
2411. 0663 2718 4352 3015.9129 3323 7374 
2413 3087 2723 .5770 3024 .0330 3328. 8669 
2431 .025 |  2727.540 3030.1491 3337. 6655 
2438.1811 2735 473 3037 .3891 3340.5659 
2442 5674 2739. 5467 3040.4281 3347/9262 
2443 8707 2746 4833 3047. 6059 3355 . 2285 
2447 .7086 2746. 9823 3055. 2631 3370.7845 
24534746 2749 325 3057 .4452 3380.1111 
2457 .5956 2755.7366 3059. 0874 3383 . 9808 
2465.1479 2763.1078 3067.2433 |  3396.9772 
2468. 8782 2767 .5208 3075.7204 3399 3343 
24748131 2778. 2205 3083.7419 3401.5196 
2487 0643 2781.8347 3091.5777 3407. 4608 
2496 5324 2797 .7751 3116 .6329 3413.1335 
2507. 8987 2804. 5200 3125.653 3427 1207 
2519 6279 2806. 9840 3134.1113 3443 8774 
2530. 6938 2813. 2861 3143 .9896 3445.1506 
2542.1007 2823 2753 3157 0388 3465. 8622 
2551.0936 2832.4350 3160. 6582 3476.7035 
2562.5348 2838.1193 3175.4465 3485 .3415 
2575.7442 2845 .5945 3178.0137 3490 .5746 
2576.1033 2851.7970 3184.8948 3497 8418 


Iron, Wave Lengths in the Infrared 


From interferometer measurements by Meggers, Jour. Research of B. of § 
14, 33, 1935. _The integrated light from the iron arc was used as a source. 
Wave lengths in air at 15°C and 760 mm are given as well as the intensity. 


rT 


\ 


Aair A Intensity Aair A | Intensity Aair A Intensity 








7164.469 250 7418.674 5 7583 .796 50 


7187 .341 800 7445 .776 200 7586 .044 150 
7207 .406 500 7495 .088 400 7620.538 25 
7389 .425 80 7511.045 800 7661 223 30 
7401 . 689 4 7531.171 60 7664 302 80 
7411.178 100 7568.925 30 7710.390 25 
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STANDARD WAVE LENGTHS (Continued) 
Iron, Wave Lengths in the Infrared (Continued) 








Aair A Intensity 
7748. 281 125 
7780. 586 300 
7832 .224 400 
7912.866 | 6 
7937 .166 700 
7945.878 600 
7994 .473 20 
7998 .972 700 
8028.341 50 
8046 .073 600 
8080 .668 10 n 
8085. 200 500 
8096. 874 10 
8198 .951 80 
8207 .767 40 
8220 406 1500 
8232 .347 50 
8239 .130 8 
8248 151 30 
8293 .527 20 
8327 .063 1200 
8331.941 200 
8339 .431 80 
8360. 822 8 
8365 .642 25 























Aair A Intensity 
8387 .781 1200 
8439 . 603 20 
8468 .413 300 
8514.075 150 
8526. 685 8 
8582 . 267 15 
8611.807 40 
8621.612 10 
8661.908 600 
8674.751 60 
8688 . 633 1500 
8757 .192 25 
8764 .000 20 n 
8793 .376 25 n 
8804 .624 |] ...;.. 
8824 . 227 250 
8838 .433 30 
8866 .961 60 
8945. 204 10 n 
8975.408 10 
8999.561 200 
9012.098 10 
9079 .599 4 
9088.326 50 

Helium 


Asie A Intensity 





413 30 
888 25 
800 2n 
030 6 
30 10n 
46 6 
420 3 
370 4 
900 6 
08 3 
24 8n 
960 157 
562 122” 
143 15 
624 100 
129 10 
450 10 
913 12 
335 8n 
793 12 
082 15 
080 30 
601 40 
351 50 


Merrill, Bulletin 14, Bureau of Standards 1917. 





Aair 


2945.104 
3187.743 
3613.641 
3705. 003 
3819. 606 





air | Aair 
3888. 646 4387 .928 
3964.727 4471.479 
4026 .189 4713 .143 
4120.812 4921 .928 
4143.759 5015. 675 


Asir 


5047 736 
5875 .620 
6678 149 
7065 188 
7281 .349 





From Meggers and Humphreys, Jour 


Aair A 


10829 .081 








Aair A 





Aair A 


. Research of B. of S. 18, 293. 1934- 





Aair A 








10830. 250 10830.34 


Neon 


1 


From Meggers and Humphreys, Jour. Research of B. of S, 13, 293, 1934. 


The source was an 


“‘end on’’ Geissler tube. 


Values are given for the wave 


length in air at 15°C and 760 mm pressure, and referred to the primary 
standard (Cd 6438.4696 A) and also to the red lines of neon. For complex 
lines the value for the principal component is given. 





Aair A 


Ne Std. Cd Std. 


Aair A 





48345125 ||... ose 3 
4363 .524 3e be 
ASS UEZZOF Neer etyehees 


Aair A Aaic A Aair A Aair A 
Ne Std. Cd Std. Ne Std. Cd Std. 
S3595.BD6 |} his hk .nea 4425-400 i) Gyeteisstecs « 
MA22 LOU ee aa cers = 4433 N02 0 GH tees eres cs 


4424.800 | .....-... ea || Saemeeaiee 


STANDARD WAVE LENGTHS (Continued) 


Aair A 
Ne Std. 


4466 .807 
4475. 656 
4483.190 
4488 .0928 
4500.182 
4517.736 
4525.764 
4537 .751 
4540 .376 
4552 .598 
4565 .888 
4573 .759 
4575 .060 
4582.035 
4582.450 
4609 .910 
4614.391 
4617 . 837 
4628 .309 
4636.125 
4636. 634 
4645.416 
4649 .904 
4656 .3923 
4661.104 
4670. 884 
4678.218 
4679 .135 
4687 .671 
4704.395 
4708. 854 
4715.344 
4725.145 
4749 572 
4752.7313 
4758 .728 
4780 .338 
4788 .9258 
4790.218 
4800.111 
4810 .0625 
4817 .636 
4821.924 
4827 .338 
4827 . 587 
4837 .3118 
4852.655 
4863 .074 
4865 .505 
4866 .476 
4884 .915 
4892 .090 
4928 .235 
4939 .041 
4944 987 


Asir A 
Cd Std. 




















Neon (Continued) 


Aair A Aair A 
Ne Std. Cd Std. 





4957803344 arate © 
CAT oHOPS | Ee Ge cone 
4994 .930 
5005. 160 
5011.003 
5022 .870 
5031 .3484 
5037 .7505 
5074. 200 
5080 . 383 
5104.705 








2256 




















Aair A 
Ne Std. 


5974. 628 


7024.0508 
7032.4134 
7059 .109 
7173 .9389 
7245.1668 
7438 .8990 
7488. 8722 
7535 .7750 
7544.046 
7943 .1802 
8082.4580 
8118.5495 
8136.4060 
8259 . 380 
8266.076 
8300 .3258 
8377 .6068 
8418.4274 
8495 .3600 
8591. 2584 
8634. 6480 
8654 .3835 
8679 .491 
8681.920 
8780. 6223 
8783 .755 
8853 . 867 
8865.759 
9486. 680 
9535.167 
9665 424 





Aair A 
Cd Std. 


6029 .9968 
6074.3376 
6096. 1630 
6128.4502 
6143 .0627 
6163 .5937 
6217.2812 
6266. 4952 
6304.7893 
6334 .4276 
6382 .9914 
6402. 248 
6506. 5277 
6532. 8824 
6598 .9528 
6678. 2766 
6717 .0430 
6929.4679 


7059.108 
7173 .9390 
7245.1668 
7438. 8988 
7488 .8717 
7535 .774 
7943 . 1802 
8082.4585 
8118.549 
8136.4058 
8266.077 
8300 .3257 
8377 .6070 
8418.4275 
8495 .3604 
8591. 2585 
8634. 649. 
8654 .383 


8780.6220 
8783 .755 
8853 . 864 


STANDARD WAVE LENGTHS (Continued) 


Neon,, Ultraviolet Lines 


From Humphreys, Jour. Research of B. of S. 20, 17, 1938. The source 
was an ‘“‘end on” Geissler tube. Values are given for the wave length ih 
dry air at 15°C and 760 mm of Hg pressure and referred to the Krypton 
secondary standards. 

Sa a a a se ne ae eh le BE 








| 
Aair A Aair A Aair A Aair A 
} 

3369 . 8086 3450 .7653 3501.2165 3609 .1793 
3369. 9081 3454 .1952 3510.7214 3633 . 6646 
3375, 6498 3460 .5245 3515.1908 3682. 2428 
3417.9036 3464 .3389 3520 .4717 3685 .7359 
3418.0066 3466. 5786 3593 .5259 3701. 2250 
3423 .9127 3472.5711 3593 .6398 3754.2160 
3447 .7029 3498 .0644 3600. 1693 























oe kw 


Argon 


From Meggers and Humphreys, Jour. Research of B. of S. 13, 293, 1934. 
LLL... le ee 



































Aair A Aair A Aair A Awir A cir A Aair A 
Ne Std. Cd Std. Ne Std. Cd Std. Ne Std. Cd Std. 
— ee 
| 

SIISHO7 (ad =. a eee 4887 .9465 TOSOR202 0) pare ae 
4O4RFALTS . .. Sand 5162. 2845 7067.2170| 7067.2177 
4064/5250) ......... 5187.7458 7147 .0406] 7147.0412 
4158.5896] 4158.5895 || 5221.270 7272.9357| 7272.9356 
4164.1788] 4164.1789 || 5252.786 TST2 ALT ee ee 
4181.8826] 4181.8825 | 5421.346 7383 .9800| 7383.9800 
eee ...| 4190.7098 | 5451.650 7503 .8676| 7503.8667 
Beara ae .| 4191.0270 | 5495.8720 7514.6510| 7514.653 
4198.316 | 4198.3160 || 5506.112 7635.1053] 7635.1055 
4200.674 | 4200.6738 || 5558.702 7723 .7597| 7723.76] 
A251 1849) oe scone d 5572.548 7724 .2064| 7724.206 
4259 .3603] 4259.3607 | 5606.732 TSOUNOTHA Peas ee 
4266 .2853| 4266.2855 || 5650.7034 7948.1754| 7948.1756 
4272.1680| 4272.1678 | 5739.517 8006.1556| 8006.155 
4300.0995} 4300.1000 || 5834. 263 8014.7856| 8014.785 
4333.5595| 4333.5601 || 5860.315 805553070 en ene 
4335.3370| 4335.3363 || 5888.592 8103 .6922| 8103. 6922 
434551666). snes 5912.084 8115.3115| 8115.3095 
4363 .7936 5928.805 8264 .5209] 8264.5210 
4423 .9936 6032. 124 8408.208 | 8408. 207 
4510.7322 6043 . 230 8424.647 | 8424. 646 
45223216 6052.721 8521.4407| 8521.4406 
4589 . 2884 6059 .373 8667 .9430| 8667 .9435 
4596 .0964 6105. 645 9122.9660| 9122.9664 
4628. 4398 6170.183 9224.498 | 9224.498 
4702.3151 6173.106 9354, 218a naam ees ; 
4752.9381 6416.315 9657.7841| ........ 
4768.6716 6752. 832 9784.5010| ...... 
4876. 2596 6965.4302| 6965.4304 eeraeP! Pease 





ee eeeeeeeSF 
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STANDARD WAVE LENGTHS (Continued) 


Argon, 
From Humphreys, Jour. Research of B. of 8. 20. 17, 1988, The source 
was an ‘“‘end on” Geissler tube. Values are given for the wave ijength in 


dry air at 15°C and 760 mm of Hg pressure, referred to the Krypton second- 
ary standards. 



































air A Nair A oir A Aair A 
3319 .3446 8690. 8957 4158.5906 4272.1690 
3373 481 3770.3688 4164.1800 4300.1011 
3393 .7517 3781 .3609 4181 8838 4333.5612 
3461.0780 3834 .6785 4190.7127 4335 .3380 
3554 .3061 3894. 6602 4191 .0296 4345 .1682 
3567 .6565 3947 -5043 4198.3170 4510.7333 
3606 . 5224 3948 .9788 4200. 6751 4522 3238 
3632. 6837 4044, 4182 4251. 1852 4596 .0970 
3634.4605 4045 .9658 4259 .3618 4628.4410 
3649 . 8324 4054 .5254 4266. 2867 4702.3164 

Krypton 
Meggers, Journal Optical Society of America, 1921. 

Aair A Aair A Nair A Aair A 
4273 .9696 4362. 6422 4502.354 6456. 290 
4282 .967 4376 .122 4807 .065 7587 .414 
4318.552 4399 .969 5562 224 7601. 544 
4319 580 4453 .9174 5570. 2872 
4355.478 4463 .690 5870.9137 

Krypton; 


From Hunphreys. Jour. Research of B. of S. 20, 17, 1938. The source 
was the ‘end on”’ Geissler tube. Values are given for the wave length in 
air at 15°C and 760 mm of Hg pressure, 














Aair A Aair A Nair A air A 
8424 .9433 3615 .4755 3796. 8839 4184.4726 
3431.7217 3628.1570 3800. 5437 4263 .2881 
3434.1423 3632 .4896 3812.2155 4302.4455 
3495 9900 3665 3259 3837 .7028 4410 .3685 
3502. 5537 3668 . 7363 3837 .8162 4416 8838 
3503. 8981 3679. 5609 3845 9778 4418 7626 
3511. 8963 3679 .6111 3982.1699 4425.1908 
3522 6747 3698 0452 3991 .0797 4550. 2985 
3539. 5416 3773 .4241 3991. 2581 4812.6367 
3540 9538 








Titanium, Vacuum Are Spectrum 


From the measurements by Kiess, Jour. Research of B. of 8. 1, 75, 1928, 
Wave lengths in air at 15°C. 760 mm. 









Aair A 





Intensity Intensity Anir A Intensity 














2941 .995 60 r 3075. 225 40 3130.804 15 
2948 255 60 r 3078. 645 45 3148033 12 
2956 .133 70 R 3088. 027 60 3161.755 20 
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STANDARD WAVE LENGTHS (Continued) 
Titanium. Vacuum Are Spectrum (Continued) 


ir 
Reir A Intensity Nar A Intensity | 














Rair A Intensity 
3168 .519 30 3694.445 10 4282 792 1Z 
3i86.451 60 r 3717 .393 20 4286 .006 25 
3190.801 20 3722. 568 15 4287 406 22 
3191 994 80 R 3724.570 20 4289 .068 25 
3199 915 100 R 3725.155 20 4294 .101 g 
3202. 535 12 3729 .806 50 r 4295.751 22 
3214 240 12 3741.059 60r 4298 664 40 
3217.06 15 3752.860 80 r 4305 .916 69 
2222. 843 15 3759 291 40 4307 .900 12 
$229 397 10 3761.320 40 4312. 864 7 
3234 517 60 3771.652 25 4314 801 25 
3236 .573 50 3786.043 20 4318.631 L9n 
3239 037 40 3798. 276 é 4321 655 Bn 
3241 984 40 3866.446 18 1 4325.134 In 
3261 .596 25 3875. 262 207 4347 916 10 
3287 .657 10 3895. 243 39n 4346 104 5 
3292. 078 29 3900. 546 50 4360 487 4 
3314.422 10 3904 .785 40 n 4369 682 bn 
3318.024 8 3913 464 4) 4372 .383 3 
3322 .936 20 3914.334 35 4393 925 8 
3326. 762 5 3921. 423 30 4395 .033 25 
3329 455 20 3924 527 50 4399.67 5 
3332. 131 8 3929 875 40 4417 274 15 
3335.192 20 3947 .779 40 442) .754 6 
3340 .344 15 3948 679 60 $422 823 10 
334) 875 50 r 3956 .336 60 4426 .054 10 
3349 .399 40 3958. 206 80 4427 .098 40 
3354 .634 60 r 3962.851 35 4430 366 7 
3358. 271 10 3964. 269 35 4434 003 15 
3361, 213 40 3981.761 TOR 4436. 586 4 
3370.436 40r 3989.758 80 R 4440 345 10 
3371 .447 80 R 3998 635 1008 4443 802 25 
3377 .577 30 r 4008 .926 35 4449. 143 30 
3380.278 15 4013. 587 127 4450 896 25 
3383 .761 40 4015.377 127 4453 312 30 
3385 .944 40r 4017.771 157 4453.708 20 
3387 .834 15 4024.573 35 4455.32) 30 
3394. 574 15 4026.539 25 n 4457 .428 40 
3444 .306 15 4030 .512 25 4465. 807 20 
3461 .496 20 4035.828 10 4468 493 25 
3477 18) 15 4055.011 20 4471. 238 20 
3480. 525 12 4058.139 7 4474 852 & 
3491 .053 8 4060 263 20 4481 261 30 
3504 .890 8 4065 094 15 4482. 688 10 
3510.840 19 4078.471 30 4489 089 20 
3535 .408 10 4082.456 20 4496 .146 20 
3547 .029 15 4099 166 8 4501 270 25 
3596 048 10 4112.708 20 4503 .762 4a 
3598 714 15 4122.143 10 4512.734 40 
3610.154 12 4127 .531 15 4518 .022 50 
3624. 826 8 4137 .284 107 4522 798 40 
3635 .462 80 r 4150 963 10 4527 .305 35 
3641 .330 10 4159. 634 9 4533 238 80 
3642.675 80r 4163 .644 8 4544 688 30 
3646. 198 12 4171 897 5 4548.764 35 
3653 .497 100 r 4186.119 25 4549 . 622 25 
3654 .592 15 4237 .889 ai 4552 453 35 
3658. 097 29 4249 114 5n 4555 .486 30 
3660 631 J2 4256 .025 8n 4559 920 6 
3668 .965 15 4258 523 4n 4563 761 15 
3671 .672 20 4263 .134 15 4571 971 15 
3685 .192 40 4274. 584 15 4599 . 226 5 
3689 .916 15 4281.371 10 4617 .269 30 














STANDARD WAVE LENGTHS (Continued) 
Titanium, Vacuum Are Spectrum (Continued) 





























air A Intensity Aair A Intensity air A Intensity 
4623 .098 25 5014.185 25 5512 .529 25 
4629 .335 15 5014, 277 25 5565 .476 9 
4645. 193 12 5016. 162 20 5644 . 137 18 
4656 .468 25 5020 .028 25 5648. 570 5 
4667 .585 25 5022. 871 25 5662. 154 12 
4675.118 10 5024 . 842 20 5675 .413 9 
4681.908 30 5025.570 18 5689 .465 10 
4691. 336 20 5035.908 25 5715. 123 9 
4698 .766 20 5036. 468 25 5739 .464 9 
4710.186 18 5038. 400 25 5766 .330 4an 
4715 .295 4 5039 .959 22 5774 . 037 5 n 
4731.172 9 5052. 879 8 5785 .979 5n 
4742 .791 20 | 5062.112 7 5804 .265 5n 
4758.120 25 5064. 654 25 5866. 453 35 
4759 .272 25 | 587.055 8 5899 .295 25 
4778 .259 10 5113 .448 10 5903 .317 5 
4792 .482 10 5120.420 12 5918.548 10 
4799 .797 12 5145.465 12 5922 .112 18 
4805 .416 12 5147 .483 10 5937 . 806 6 
4820.410 20 5173.742 30 5941.755 12 
4840. 874 25 5192 .971 35 5953 . 162 30 
4856 .012 20 5210.386 40 5965. 828 30 
4868 . 264 18 5224 .301 15 5978. 543 25 
4870.129 20 5224 .928 8 5999 668 8 
4885. 082 20 5265. 967 10 6064. 631 9 
4899 .910 20 5283 .441 8 6085. 228 20 
4913 .616 20 5295.781 4 6091.175 20 
4919. 867 10 5297 .236 6 6126 .217 20 
4921.768 12 5298 .429 4 6258 .103 40 
4928 .342 +2 5369 .635 4 6258. 706 50 
4938 . 283 8 5389 .996 3 6261.101 35 
4975 .344 10 5397 .093 4 6303 .754 10 
4978.191 10 | 5409.609 6 6312 .240 10 
4981 .732 60 5429 .139 6 6336. 104 8 
4991 . 067 50 5477 .695 8 6366 . 354 8 
4997 .099 8 5481 .426 6 6546. 276 20 
4999 . 504 45 5488 .210 5 6554 . 226 30 
5007 . 209 40 | 5490.151 12 6556 . 066 25 
5009 . 652 7 | 5503. 897 8 | 6743 .124 10 
a 


Xenon 
Meggers, Journal Optical Society of America, 1921 








Aair Aair Aair 
4500 .978 4624 .275 4807 .019 
4524 .680 4671 .225 4829 .705 
4582 .746 4697 .020 4844 333 
4603 .028 4734 154 4923 .246 
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STANDARD WAVE LENGTHS (Continued) 


Wave Lengths in the Vacuum Ultraviolet 


J. C. Boyce, Rev. Med. Phys. 13, 34, (1941) 


Copper (Shenstone, 1936) 























Inten-|P.E. in| Inten-|P.E. in Inten- | P.E. in 

KA" "sity |.001 Al ** | “sity |.oo1.a |) bvsity | dot A 
685.139 8 2 1065.781| 20 1 1393.126) 10 2 
685.396 2 2 1066.133} 20 2 1399.355| 3 2 
724.487 15 2 |1069.193} 50 2 1402.776| 15 2 
735.519 20 2 |1088.393} 20 2 1442.136) 15 2 
736.031 25 2 |1106.446] 3 2 1444.131) 2 2 
810.997 15 2 #1109.742) 1 2 1473.976| 25 2 
813.882 20 2 #1185.899} 2 2 1496.686| 35 4 
826.995 | 30 2 1214,553) 1 2 1517.630| 20 2 
866 .440 5 2 #1219.332} 1 2 1519.491] 50 2 
876.719 20 2 1241.961} 2 1 1535.004| 25 2 
883 . 837 5 2 |1248.790| 5 2 1540.391| 30 2 
884, 824 5 2 {1250.045} 10 2 1541.701| 75 2 
911.654 1 2 {1265.504) 15 1 1558.344] 30 2 
912.022 0 2 |1266.308} 10 1 1565.925) 40 2 
992.951 25 1 1274 069} 3 2 1566.411] 40 2 
1001.010} 8 1 {1274.463) 3 2 1569.216] 10 2 
1004.053} 30 1 |1275.570) 30 2 1590.164) 40 3 
1008.568] 30 1 1281.458) 8 4 1593.557] 60 3 
1011.433} 2 1 1297.549) 2 2 1598.402} 40 3 
1012.595}) 25 1 1298.394) 15 2 1602.387| 40 3 
1018.705| 50 1 1299.267} 10 2 1604.848] 20 3 
1019.652} 15 1 /1308.296| 30 2 1606.834| 40 3 
1022.100) 5 1 #11309,463} 15 2 1608.638) 25 3 
1027.830} 50 TY #1314.147) 15 2 1610.298) 15 3 
1028.326} 25 1 |1314.335} 30 2 1617.914| 20 3 
1031.764| 8 I #1325.511} 3 2 1621.426) 60 3 
1035.160}; 8 1 {1326.394) 10 2 1649.457| 25 3 
1036.468} 60 1 1350.592) 15 2 1656 .326] 20 3 
1039.345| 60 2 1351.837) 25 2 1660.005; 20 3 
1044.742} 80 1 #1355.304) 15 2 1663.003] 30 3 
1049 .363] 20 2 1359.010} 20 2 1944.586| 25 4 
1049.754| 50 1 1359.935) 5 2 1970.489| 15 4 
1054.690| 60 1 {1362.598} 20 2 1979.947]) 50 4 
1055.795} 40 2 #1363.501} 5 2 1989.849) 30 4 
1058.796| 40 2 1370.558] 2 2 2000.339} 60 4 
1059.094} 60 I /1371.840} 20 2 
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STANDARD WAVE LENGTHS (Continued) 
Iron (Green, 1939) 

































































Intensities Intensities intensities 
Schiiler u Schiiler i Schuler 
AA tube Spark AA PBS Spark AA bea ie Spark 
1550. 273 1 .. |1637.398 15 2 1702 .044 25 25 
1559 .084 20 2 |1640.150 12 2 1709. 551 0 oe 
1563 .788 25 2 |1643.576 15 2 1712.998 20 25 
1566. 821 20 1 1652 .482 0 ns 1718.100 2 Bic 
1568 .017 8 .. |1654.476 5 1 1720.611 20 20 
1569 .674 12 .. #1658.771 15 2 1724. 962 8 i 
1570. 244 20 1 |1659.479 20 10 |1726.391 12 8 
1572 .754 1 .. 1663.220 15 2 1815.411 0 7 
1573 . 826 5 .. |1670.990 z ee 1818.516 2 A 
1574.769 0 .. 1674.254 2 1 1826 .994 1 1 
1574.921 20 1 |1676.854 L oe 1833 .073 0 ig 
1577 . 167 1 .. |1685.952 5 1 1842 . 283 0 a5 
1584.949 15 .. 1686 .454 8 1 1848.771 12 2 
1612.805 20 8 |1691.272 8 1 1851 526 1 og 
1623 .090 8 1 |1693.475 0 “3 1859 .744 15 10 
1625.520 20 8 |1693.935 0 1898. 535 10 2 
1632 .665 1 .. |1696.794 8 1903 .384 1 aa 
1633 .906 15 2 #1699.195 2 1904.785 15 5 
2001.025 30 30 
Hydrogen Helium 

(Paschen, 1929) (He II)(Paschen, 1929) 

AA AA AA AA A 
923.148 949.739 234.3452 949 .326 1084.940 
926 .222 972.532 237.3297 958.696 1215.129 
930.745 1025.717 243.0244 972.109 1640 .409 
937.799 1215.664 256.3145 992.361 

303.7788 1025.270 











Carbon, Nitrogen, Oxygen (More and Rieke, 1936) 








El. A Int. El. AA Int. El. AA Int. 
OII 832.764 0 NI 1176.502 1 CII 1335.703 18d 
OIl 833.332 1 NI 2199%'650" 7 NI 1494.670 4 
OIL 834.467 2 NI 1200.218 6 CI 1560.313 

Ol 990.205 4d NI 1200.707 5 CI 1560.702 15d 
Ol 990.794 3 OI 1217.643 2 CI 1656 271 

Ol 999.493 2 OI 1302.174 8 CI 1656.994 15d 
NII 1083.996 2 OI 1304.858 8 CI 1657.388 5d 
N1I 1084.582 3 OI 1306.023 6 CI 1657.908 8d 
NI 1134.168 3 CI 1328.820 3 CI 1658.135 8d 
NI 1134.417 3 CI_ 1329.099 5 

NI 1134.979 4 CII 1334.534 15d 











PERSISTENT LINES OF THE ELEMENTS 


Spectra of the neutral atom, the singly ionized atom, and the doubly 
ionized atom are indicated by I, II, and III, respectively. The most sensitive 
lines are indicated by an asterisk (*), The symbol ‘‘D’’ preceding the 
intensity indicates the discharge-tube spectrum. Wave lengths are given 
in International Angstrom units. 

Wave lengths and intensities of lines between 2000 and 9999 Angstroms 
have been given according to the M.I.T. Wavelength Tables. 


ARRANGED BY ELEMENTS 
































Intensity Intensity 
Wave So: 5 a Wave 
Element length Element longi 
Are | Spark Are | Spark 
se Tal *1048.26 Ba II 2304 .235 60 80 
1066.70 2335 .269 60 100 
6965.430 | ....| D 400 3891.785 18 25 
7067.217 |< ..1 D) 400 4130. 664 50 60 
7503.867 | ....| D 700 *4554.042 | 1000 200 
8115.311 rei 5000 4934.086 400 400 
Ag I *3280.683 | 2000 1000 | Be I *2348.610 | 2000 50 
3382.891 | 1000 700 2650.781 25 
5209 .067 | 1500 1000 3321.013 50 
5465.487 | 1000 500 3321.086 100 
Ag II 2246 .412 25 300 3321.343 | 1000 30 
*2437.791 60 500 | Be II |*3130.416 200 200 
Al I 3082.155 800 800 3131.072 200 150 
3092.713 | 1000 1000 || Bi I 2061.70 300 100 
3944.032 | 2000 1000 2276.578 100 40 
*3961.527 | 3000 2000 2780.521 200 100 
AlgerL 1671.0 2809 .625 200 100 
1856.00 2897 .975 500 500 
1858.13 2938 .298 300 300 
1862.48 2989 .029 250 100 
26311 (553 u\ een: 40 *3067.716 | 3000 2000 
*2669.166 3 100 4722552 | 1000 100 
2816.179 10 100 | Bi II 1909.41 
6231.76 sia 30 | Br I 1540.8 
6243 .36 Pe aah 100 1633.8 
Al III | 1854.67 Br II |*4704.86 D_ 250 
1862.90 4785.50 matt >) #400 
As I 1889.9 4816.71 ee 300 
*1890.5 Se il #2478 .573 400} D 400 
1936.9 CaAFLeE 1334.54 
1972.0 1335.72 
2288.12 250 5 | 2836.710 200 
2349.84 250 18 2837 .602, |". 40 
2369.67 40 4267.02 P 350 
2370.77 50 3 4267 .27 500 
2456.53 100 8 | C III | 2296.89 200 
2780.197 75 75 | Ca *4226.728 500 50 
2860.452 50 50 4425.441 100 
2898.71 25 40 4434 .960 150 
Au I #2427 .95 400 100 4454 .781 200 
2675.95 250 100 4455. 880 
2802.19 siheied 200 4456 .62 
Dae 2496.778 300 300 || Ca II 3158 .869 100 300 
*2497 .733 500 400 3179 .332 100 400 
Isp As 1362.46 *3933 . 666 600 600. 
3451.41 5 30 3968. 468 500 500 
3452.33 Cb I *4058.938 | 1000 400 
Ba I 3071. 591 100 50 4079.729 500 200 
5424 .616 100 30 4100.923 300 200 
5519.115 200 60 4123.810 200 125 
*5535.551 1000 200 4137 .095 100 60 
5777 .665 500 100 | Cb II |*8094.183 100 1000 
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ARRANGED BY ELements (Continued) 


Wave 
length 


3130. 


*2288. 


#2144. 

















Intensity Intensity 
Element Wave 
length 
Are | Spark Are | Spark 
100 100 || Dy I 4077 .974 150 100 
15 8 4167 .966 50 12 
30 300 4211.719 200 15 
150 800 | Er I 3499. 104 18 15 
1500 300 3692 .652 20 12 
300 300 3906. 316 25 12 
800 500 | Eu I *4594 02 
1000 500 | Eu II 4129 .737 150 50 
1000 500 *4205.046 200 50 
2000 1000 | F I 6856. 02 ery PD a LOOO: 
50 200 6902.46 D 500 
25 300 || Fe I 3581.20 
1 200 *3719.935 | 1000 700 
3 150 3737.133 | 1000 600 
5 200 3745. 564 500 500 
60 20 3745 .903 150 100 
70 5 3748. 264 500 200 
40 6 | Fe II |*2382.039 40 100 
80 25 2395 .625 50 100 
2404. 882 50 100 
2410.517 50 70 
ree 250) 2413.309 60 100 
eres || 2O0nIEG a at 2874.244 10 15 
et ee200 2943 . 637 10 20 
3000 200 4032.982 | 1000 500 
2000 25 *4172.056 | 2000 1000 
1000 30 || Gd I 3646.196 200 150 
40 300 3768 .405 20 20 
25 50 || Ge I *2651.178 40 20 
25 50 2651.575 30 20 
25 50 2709 .626 30 20 
10 35 3039.064 | 1000 1000 
40 200 3269 . 494 300 300 
2000 150 4226 .570 200 50 
5000 1000 | H I I2U5 17 
4000 800 4861 .327 D 500 
3000 800 6562.79 D 3000 
400 100 | He I 584.4 
500 200 *3888 . 646 D 1000 
500 100 5875.618 D 1000 
100 400 | He II 303.8 
125 400 1640.5 
80 150 4685.75 J5g)) (PY Bie) 
60 200 | Hf I 2898. 259 50 12 
60 100 2904. 408 30 6 
2000 100 2916.481 50 15 
1000 50 2940.772 60 12 
5000 3072 .877 80 18 
2000 4093 .161 25 20 
5000 2000 | Hf II 2513 .028 25 70 
3000 1500 2516.881 35 100 
500 *2641.406 40 125 
600 2773300 25 60 
700 2820 .224 40 100 
25 500 3134.718 80 125 
25 500 | Hg I *1849 68 
30 500 2536.519 | 2000 1000 
400 300 3650. 146 200 500 
150 12 3654. 833 D 200 

















PERSISTENT LINES OF THE ELEMENTS (Continued) 


ARRANGED BY ELEMENTS (Continued) 


























Intensity Intensity 
Wave Sata 24355 ae Wave 
Element lengths Element lengeh 
Are Spark Arc Spark 
Hg I 3663. 276 500 400 | Mn II |*2576.104 300 2000 
4046. 561 200 300 2593 .729 200 1000 
4358.35 3000 500 2605.688 100 500 
5460.740 | ....| D 2000 | MoI #3798.252 | 1000 1000 
Hg II 1649.8 3864.110 | 1000 500 
1942.3 3902.963 | 1000 500 
Ho I 3748 17 60 40 | MoII |*2816.154 200 300 
3891.02 200 40 2848. 232 125 200 
Ho II 2936.77 dare 1000 2871.508 100 100 
if I 1782.9 2890 .994 30 50 
2062.38 eee || 2 900 2909 .116 25 40 
I II 51612188 Pee. | D 300) || NY I 1199.5 
5464 61 ee | D900 1200.2 
ike ay 3039.356 | 1000 500 1200.7 
3256 090 | 1500 600 *4099 . 94 D 150 
3258. 564 500 300 4109.98 Peer) > L000 
4101.773 | 2000 1000 | NII 5666 . 64 ee} D300 
*4511.323 | 5000 4000 5676.02 Pie) De L00 
thy HE 2543.97 5679. 56 D 500 
2849 .725 40 20 | N_ III 989.8 
2924.792 25 15 991.6 
#*3220.780 100 30 4097 .31 alate, || > 00. 
3437 .015 20 15 4103 .37 pitas. || Lee SO 
3513 .645 100 100 | Na I 3302 . 323 600 300 
1 gi 4044.140 800 400 3302 .988 300 150 
4047. 201 400 200 5682 .657 80 
*7664.907 | 9000 5688 , 224 300 
7698.979 | 5000 #5889 .953 | 9000 1000 
Kr I 5570. 2895] ....| D 2000 §895.923 | 5000 500 
5870.9158] ....}| D 3000 || Nd I 3951, 154 40 30 
Wey ME 5455. 146 200 1 4177 , 321 15 25 
5930. 648 250 *4303 . 573 100 40 
#6249 .929 300 Ne I 735.95 
La II |*3949.106 | 1000 800 743.73 
4077 . 340 600 400 5400,562 | ....|/ D 2000 
4123 .228 500 500 5832 ,488 
Liat 3232.61 1000 500 5852,488 | ....| D 2000 
4603.00 800 6402,246 | ....| D 2000 
6103.642 | 2000 300 | Ni I |*3414.765 | 1000 50 
*6707.844 | 3000 200 8492 .956 | 1000 100 
Lu I 4518.57 300 40 3515,054 | 1000 50 
Lu II |*2615.43 3524,541 | 1000 100 
2894.84 60 200 | Ni II 2216 ,47 
2911.39 100 300 2253.86 100 300 
3397 . 07 50 20 2264, 457 150 400 
3472.48 50 150 2270 213 100 400 
3554.43 50 150 #2287 , 084 100 500 
Mg I *2852.129 800 100) |, O I 1302.27 
3829 .350 100 150 1304.96 
3832 .306 250 200 1306.12 
3838 .258 300 200 *7771,928 | ....| D 1000 
5167 . 343 100 50. 7774.138 | ....| D 300 
5172.699 200 100 WTT5 Adow eee. | > 100 
§183.618 500 300 | Os I *2909. O61 500 400 
Mg II |*2795.53 150 300 3058.66 500 500 
2802 .695 150 300 3262 .290 500 50 
Mn I *4030.755 500 20 3267 .945 400 30 
4033 .073 400 20 3301.56 
4034.490 250 20 3752.54 
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Intensity Intens'ty 
Wave a as Wave 
Element Jength Element length 
Are | Spark Arc | Spark 
Os I 3782.20 Ru I *3498 942 500 200 
4420.468 400 100 3596 .179 30 100 
PAE 1774.8 Ru II 2678.758 100 300 
1782.7 2692 .065 8 200 
1787.5 2712.410 80 300 
2136.8 2945 .668 60 300 
2149.8 2965.546 60 200 
2534.01 50} D 20 2976 .586 60 200 
2535.65 100; D 30]S I 1807.4 
2536.38 1820.5 
2553.28 80) D 20 1826.4 
2554.02 4694.13 syareei|) ODOC 
2554.93 60} D 20 4695.45 ae D 30 
Pb I 2169.994 | 1000 1000 4696.25 Dias 
2614.178 200 80 9212.91 : D 200 
2833 .069 500 80 9228.11 ae D 200 
3639. 580 300 50 9237.49 Saal 260 
3683471 300 50 | Sb I *2068.38 300 3 
*4057.820 | 2000 300 2175.890 300 40 
Pbe 1 1682.4 2311.469 150 50 
*2203 . 505 50 5000 2528.535 300 200 
5608.8 eer|| DS 40 2598. 062 200 100 
Pat *3404.580 | 2000 1000 2877 .915 250 150 
3421.24 2000 1000 3232 .499 150 250 
3516.943 | 1000 500 3267 . 502 150 150 
3609.548 | 1000 700 | Sc I 3907 .476 125 25 
3634.695 | 2000 1000 *3911.810 150 30 
Pd II |*2296.53 4020.399 50 20 
2488 .921 10 30 4023 .688 100 25 
2498 .784 A 150 5671.80 
2505.739 3 30 | Sc II |*3613.836 40 70 
2658 .722 20 300 3630.740 50 70 
2854.581 4 500 3642.785 60 50 
Prat 4062.817 150 50 || Se I *1960.2 
Preil |*43'795422 200 40 2039.851 | ....| D 1000 
4189.518 100 50 2062.788 -.-| D 800 
4225 .327 50 40 4730.78 ..+-| D 1000 
Piet 2659.454 | 2000 500 4739 .03 ae 800 
2830.295 | 1000 600 4742.25 os Ey 500 
2929.794 800 200 } Si I 2506 . 899 300 200 
2997 .967 | 1000 200 2516.123 500 500 
*3064.712 | 2000 300 2528.516 400 500 
Ra I *4825.91 tere) D800 *2881.578 500 400 
Ra II |*3814.42 see | D 2000 3905. 528 20 15 
4682.28 Sian D800 |) Si If 1526.83 
Rb I 4201.851 | 2000 500 *1533.55 
4215.556 | 1000 300 | Sm I *4296.75 
*7800.227 | 9000 Sm II 3568.27 
7947.60 5000 4390.865 150 150 
Re I *3460.47 1000 *4424 342 300 300 
4889.17 2000 4434.321 200 200 
Rh I 3323.092 | 1000 200 | Sn I #2839 .989 300 300 
3396.85 1000 500 2863 .327 300 300 
*3434.893 | 1000 200 3009. 147 300 200 
3657 .987 500 200 3034.121 200 150 
3692 .357 500 150 3175.019 500 400 
Rn I 7055.42 ..| D 400 3262 .328 400 300 
7450.00 See) 600 4524.741 500 50 
Ru I 3436 .737 300 150 | Sn III |*2152.22 





PERSISTENT LINES OF THE ELEMENTS (Continued) 


ARRANGED BY ELEMENTS (Continued) 














Intensity Intensity 
Wavegs|=et— Sears Wave 
Element levigth Element length 
Are | Spark Are | Spark 
Sr I *4607.331 | 1000 50 | V I 4389 .974 80 60 
4832 .075 200 8 | V_ II |*3093.108 100 400 
4872 .493 25 3102 .299 70 300 
4962. 263 40 3110.706 70 300 
Sr II 3380.711 150 200 3118,383 70 200 
3464 57 200 200 3125, 284 80 200 
3474. 887 80 50 | W I 4008 .753 45 45 
*4077 .714 400 500 4294.614 50 50 
4215.524 300 400 *4302.108 60 60 
4305 .447 40 W II |*2204.49 
Sie. AE *3311.162 300 70 2397 .091 18 30 
3318.840 125 35 2589. 167 15 25 
3406. 664 70 18 3215.560 10 9 
Ado JE 3509.17 200 200 3613.790 10 30 
3561.74 200 200 | Xe I 1295.8 
3848.75 100 200 1469.9 
3874.18 200 200 4500 .977 D 500 
Tent ¥*2142.75 60 4624.276 | ....|/ D 1000 
2383 .25 500} D 300 4671 .226 D 2000 
2385.76 600} D 300} Y I 4643 .695 50 100 
2530.70 ede eso *4674. 848 80 100 
2769 .67 Aorta) JOIN i8) 5466.47 
Th I 3538.75 Retake SOM Your 3242 .280 60 100 
3601.040 8 10 3600.734 100 300 
4019 .137 8 8 3633. 123 50 100 
Th II 3290.59 asters 40 *3710.290 80 150 
Tier Tt 3635. 463 200 100 3774.,332 12 100 
3642 .675 300 125 3788 .697 30 30 
3653 .496 500 200 | Yb I 3289 . 37 500 1000 
*4981.733 300 125 *3987 .994 | 1000 500 
4991.066 200 100 | Yb II |*3694.203 500 1000 
4999.510 200 80 | Zn I *2138.56 800 500 
5007 . 213 200 40 3282 .333 500 300 
5014.25 3302.588 800 300 
Ti II |*3349.035 125 800 3345 .020 800 300 
3361.213 100 600 4680.138 300 200 
3372. 800 80 400 4722 .159 400 300 
3383 .761 70 300 4810.534 400 300 
Tiel 2767 .87 400 300 6362.347 | 1000 500 
2918.32 400 200 | Zn II |*2025.51 200 200 
3229.75 2000 800 2061.91 100 100 
3519.24 2000 1000 2502.001 20 400 
i 3775.72 3000 1000 2557 .958 10 300 
*5350.46 5000 2000 | Zr I 3519 .605 100 10 
Tmt 3462.21 200 100 3547 . 682 200 12 
3761.333 250 150 *3601.193 400 15 
3761.917 200 120 4687 . 803 125 
Tm II |*8848.02 4710.075 60 
Lar Ne 3552 .172 8 12 4739 .478 100 
3672.579 8 15 4772 312 100 
4241 .669 40 50 4815.62 
Vv iI 3183. 406 200 100 | Zr II |*3391.975 300 400 
3183 .982 500 400 3438. 230 250 200 
3185.396 500 400 3496 .210 100 100 
*4379 . 238 200 200 3572 .473 60 80 
4384:722 125 125 
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Intensity Intensity 

Wave ee ee ee Wave mm: 

ieee Element Nore Element 

Are | Spark Are | Spark 

303.8 He II 800 500 
584.4 He I 60 

735.95 Ne I : 50 200 
743.73 Ne I 8 

989.8 N_ IIt J 

991.6 N Il : 1000 1000 
*1048. 26 Aa ; 300 40 
1066.70 AQ a ; 25 500 
1199.5 N I 4 50 5000 
1200.2 N I : 

1200.7 N> i : 

1215.7 Tei . 25 300 
1295.8 Xe I ; 30 500 
1302.27 OF A 100 300 
1304.96 One x 150 400 
1306.12 OvmI : 25 300 
1334.54 Cant : 100 400 
1335.72 Carr f 4 100 40 
1362.46 B II 3 40 300 
1379.6 Clan f 100 500 
1396.5 Cl Ff : 1500 300 
1469.9 Xen : 250 5 
1526.83 Si II ; 
*1533 55 si II ; 200 
1540.8 Br I ; 60 80 
1633.8 Br I , 25 50 
1640.5 He II 5 150 50 
1649.8 Hg II : 1 200 
1671.0 Al II : 60 100 
1682.4 Pb II : 2000 50 
1774.8 PoE : 250 18 
1782.7 Ppp ee = 25 50 
1782.9 igo sit 5 40 

1787.5 P Tf ; 50 3 
1807 .4 s I : 25 50 
1820.5 Sia ; 40 100 
1826.4 Saar : 500} D 300 
*1849 6 Hg I , 600] D 300 
1854.67 Al III é 10 35 
1856.00 Al II 625 50 100 
1858.13 AVE : 18 30 
1862.48 Al II : 50 100 
1862.90 Al III mE 50 .70 
1889.9 As I : 60 100 
*1890.5 As I ’ ; 400 100 
1909.41 Bi II 5 60 500 
1936.9 As I ; 100 8 
(1942.3 Hg II . ‘ 400) D 400 
*1960.2 Se I : 10 30 
1972.0 As I : 300 300 
*2025.51 Zn It ; 500 400 
2039.851 | Se I A ; 4 150 
2061.70 Bi I 0 3 20 400 
2061.91 Zn II : 3 30 
2062.38 T Pett ; : 300 200 
_2062.788 | Se I : § : 25 70 
*2068.38 Sb I 3 : 500 500 
*2135.976 | Cu IT : 35 100 
2136.8 iP Ti : 40 200 
ee ee eee ee eee 





2268 


PERSISTENT LINES OF THE ELEMENTS (Continued) 


ARRANGED BY Wave LreneGTHS (Continued) 

















Intensity Intensity 
Wave Wave 
length Element leneth Element 

Are | Spark Are | Spark 
2528.516 | Si I 400 500 || 2860.452 | As I 50 50 
2528.535 | Sb I 300 200 | 2860.934 | Cr II 60 100 
2530.70 Te i Pee) 30) 2863. 327 snr LT 300 300 
2534.01 Pe 50} D 20 | 2871.508 | Mo II 100 100 
2535.65 122 100) D 30 | 2874.244 Ga I 10 15 
2536.38 Paw 287 Slow Sby E 250 150 
2536.519 | He I 2000 1000 |*2881.578 | Si I 500 400 
2543.97 jose a 2890.994 | Mo II 30 50 
2553.28 ae 80| D 20 || 2894.84 Lu II 60 200 
2554 . 02 Pa 2897 .975 Bi I 500 500 
2554.93 Pak 60} D 20 || 2898.259 | Hf I 50 12 
2557.958 | Zn II 10 300 || 2898.71 As I 25 40 
2573.09 Cd II 3 150 | 2904.408 | Hf I 30 6 
*2576.104 | Mn II 300 2000 |}*2909.061 | Os I 500 400 
2589.167 | W II 15 25 || 2909.116 | Mo II 25 40 
2593 .729 Mn II 200 1000 || 2911.39 Lu II 100 300 
2598.062 | Sb I 200 100 || 2916.481 | Hf I 50 15 
2605.688 | Mn II 100 500 || 2918.32 ane a 400 200 
2614.178 | Pb I 200 80 | 2924.792 | Ir I 25 15 
#2615 .43 ude 2929.794 | Pt I 800 200 
2hal-ooon | Aly LU a 40 || 2936.77 Ho Ti |e 1000 
*2641.406 | Hf II 40 125 || 2938.298 | Bi I 300 300 
2650.781 | Be I 25 2940.772 | Hf I 60 12 
*2651.178 | Ge I 40 20 || 2943.637 | Ga I 10 20 
2651.575 | Ge I 30 20 | 2945.668 | Ru II 60 300 
2658.722 | Pd II 20 300 || 2965.546 | Ru II 60 200 
2659.454 | Pt I 2000 500 | 2976.586 | Ru II 60 200 
*2669.166 | Al II 3 100 || 2989.029 | Bi I 250 100 
2675.95 Au I 250 100 | 2997.967 | Pt I 1000 200 
2678.758 | Ru II 100 300 || 3009.147 | Sn I 300 200 
2692.065 | Ru II 8 200 | 3034.121 | Sn I 200 150 
2709.626 | Ge I 30 20 || 3039.064 | Ge I 1000 1000 
2712.410 | Ru II 80 300 || 3039.356 | In I 1000 500 
2748.58 Cd II 5 200 || 3058.66 Os I 500 500 
2767 . 87 aul a 400 300 |*3064.712 | Pt I 2000 300 
2769 .67 Te I ....|D 30 |*3067.716 | Bi I 3000 2000 
2713.057 | HE If 25 60 || 3071.591 | Ba I 100 50 
2780.197 | As I 75 75 || 3072.877 | Hf I 80 18 
2780.521 | Bi 200 100 || 3082.155 | Al I 800 800 
*2795 .53 Mg II 150 300 | 3092.713 | Al I 1000 1000 
2802.19 Au I ae 200 |*3093.108 | V_ II 100 400 
2802.695 | Mg II 150 300 |*3094.183 | Cb II 100 1000 
2809.625 | Bi I 200 100 | 3102.299 | V II 70 300 
*2816.154 | Mo II 200 300 | 3110.706 | V II 70 300 
2816.179 | Al II 10 100 || 3118.383 | V II 70 200 
2820.224 | Hf II 40 100 | 3125.284 | V II 80 200 
2830.295 | Pt I 1000 600 |\*3130.416 | Be II 200 200 
2833.069 | Pb I 500 80 || 3130.786 | Cb II 100 100 
*2835.638 | Cr II 100 400 | 3131.072 | Be II 200 150 
2836.710 | C II fist 200 | 3134.718 | Hf II 80 125 
2837.602 | C II ae 40 || 3158.869 | Ca II 100 300 
*2839.989 | Sn I 300 300 | 3163.402 | Cb II 15 8 
2843 .252 | Cr II 125 400 | 3175.019 | Sn I 500 400 
2848.232 | Mo II 125 200 || 3179.332 | Ca II 100 400 
2849.725 | Ir I 40 20 | 3183.406 | V I 200 100 
2849.838 | Cr II 80 150 | 3183.982 | V I 500 400 
*2852.129 | Mg I 300 100 | 3185.396 | V I 500 400 
2854.581 | Pd II 4 500 | 3194.977 | Cb II 30 300 
2855.676 | Cr II 60 200 || 3215.560 | W I 10 9 
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Intensity Intensity 
Wave |'Bleiment|==—= = = || Wave 
length length Element 

Are | Spark Are | Spark 
*3220.780'.| Ir Tf 100 30 | 3474.887 | Sr II 80 50) | 
3225 .479 Cb II 150 800 || 3492.956 Ni I 1000 100 
3229.75 4Bl ie 2000 800 | 3496.210 | Zr II 100 100 
3232 .499 Shirt 150 250 |*3498.942 | Ru I 500 200 
3232.61 ib 1000 500 | 3499.104 | Er I 18 15 
3242 .280 VoreLh 60 100 || 3509.17 bar 200 200 
*3247 . 540 Cu I 5000 2000 | 3513.645 | Ir I 100 100 
3256 .090 Vio, IL 1500 600 | 3515.054 Ni I 1000 50 
3258. 564 Inge 500 300 | 3516.943 | Pd I 1000 500 
3261 .057 Cd I 300 300 || 3519.24 dal gE 2000 1000 
3262.290 | Os I 500 50 | 3519.605 | Zr I 100 10 
3262 .328 Sn I 400 300 | 3524. 541 Nie 1000 100 
3267 . 502 Sb I 150 150 || 3529.813 Co I 1000 30 
3267.945 | Os I 400 30 | 3538.75 Adley IE Bante 50 
3269.494 | Ge I 300 300 || 3547.682 Zr’ I 200 12 
3273 .962 Cu I 3000 1500 | 3552.172 Us I 8 12 
#3280. 683 Ar 2000 1000 | 3554.43 ae De 50 150 
3282 .333 Zn I 500 300 | 3561.74 say ae 200 200 
3289 . 37 Wiper 500 1000 || 3568.27 Sm II 
3290.59 Th II tse 40 | 3572.473 Zr 60 80 
3301.56 Ostet 3581.20 Fe I 
3302 .323 Na I 600 300 || 3596.179 Rol Eh 30 100 
3302.588 | Zn I 800 300 | 3600.734 | Y II 100 300 
3302 .988 Na I 300 150 | 3601.040 | Th I 8 10 
*3311.162 Ta I 300 70 |*3601.193 Zr 400 15 
3318.840 | Ta I 125 35 || 3609.548 | Pd I 1000 700 
3321.013 Be I 50 3610.510 Cd I 1000 500 
3321 .086 Be I 100 3613.790 | W II 10 30 
3321.343 Be I 1000 30 |*3613.836 Se II 40 70 
3323.092 | Rh I 1000 200 || 3630.740 | Se II 50 70 
3345 .020 Zn I 800 300 || 3633.123 We le 50 100 
*3349.035 © Ti II 125 800 | 3634.695 | Pd I 2000 1000 
3361.213 | Ti II 100 600 || 3635.463 A BE 200 100 
3372.800 | Ti II 80 400 || 3639.580 | Pb I 300 50 
3380.711 fue JAIL 150 200 | 3642.675 Tit T 300 125 
3382 .891 Ag I 1000 700 || 3642.785 | Se II 60 50 
3383 .761 Ate SWE 70 300 || 3646.196 Gd I 200 150 
*3391.975 | Zr II 300 400 || 3650.146 | Hg I 200 500 
3396.85 Rh I 1000 500 || 3653.496 fbi GE 500 200 
3397 .07 Lu II 50 20 | 3654.833 Hg I oe ||) 2200 
3403 .653 Cd I 800 500 | 3657.987 | Rh I 500 200 
*3404.580 | Pd I 2000 1000 | 3663.276 Ege 500 400 
3405.120 | Co I 2000 150 | 3672.579 | U I 8 15 
3406.664 | Ta I 70 18 || 3683.471 Pb ti 300 50 
*3414.765 Ni I 1000 50 | 3692.357 | Rh I 500 150 
3421.24 Pde 2000 1000 || 3692.652 | Er I 20 12 
*3434.893 | Rh I 1000 200 |*3694, 203 Yib) If 500 1000 
3436.737 | Ru I 300 150 |/*3710.290 | Y II 80 150 
3437.015 | Ir I 20 15 |*3719.935 | Fe I 1000 700 
3438.230 | Zr II 250 200 | 3737.133 Fe I 1000 600 
3451.41 By If 5 30 || 3745.564 | Fe I 500 500 
3452.33 By iL 3745 .903 Fe I 150 100 
*3453.505 | Co I 3000. 200 || 3748.17 Ho I 60 40 
*3460.47 Re I 1000 3748 .264 | Fe I 500 200 
3462.21 TmI 200 100 || 3752.54 Os I 
3464 57 Sr Tt 200 200 || 3761.333 na 250 150 
3465.800 | Co I 2000 25 || 3761.917 TmI 200 120 
3466 .201 Cd I 1000 500 || 3768.405 | Gd I 20 20 
3472.48 Jigty 166 50 150 || 3774.332 Y? OLE 12 100 























2270 


PERSISTENT LINES OF THE ELEMENTS (Continued) 


ARRANGED BY Wave Lenerus (Continued) 























Intensity Intensity 
Wave Wave 
length Element tongih Element 
Arc | Spark Arc | Spark 
3175.2 aul af 3000 1000 | 41380.664 Ba II 50 60 
3782.20 Os I 4137.095 Cb I 100 60 
3788. 697 Yoo iT 30 30 | 4165.606 Ce II 40 6 
#3798, 252 Mo I 1000 1000 | 4167.966 Dy I 50 12 
*3814.42 Riah dil .| D 2000 ||*4172.056 Ga I 2000 1000 
3829 .350 Mg I “100 150 || 4177.321 Nd I 15 25 
3832. 306 Meg I 250 200 |*4179.422 ee Ak 200 40 
3838 . 258 Mg I 300 200 ||*4186.599 Ce II 80 25 
#3848 02 Tm IL 4189.518 | Pr II 100 50 
3848.75 joy wi 100 200 | 4201.851 Rb I 2000 500 
3864.110 Mo I 1000 500 ||*4205.046 Eu II 200 50 
3874.18 ABoy 200 200 || 4211.719 Dy I 200 15 
*3888 . 646 He I D 1000 || 4215.524 Sr II 300 400 
3891.02 Hof 200 40 | 4215.556 Rb I 1000 300 
3891.785 Ba II 18 25 || 4225.327 Pre ie 50 40 
3902 .963 MoI 1000 500 | 4226.570 Ge I 200 50 
3905. 528 Sia 20 15 |*4226.728 Ca I 500 50 
3906 .316 Er I 25 12 || 4241.669 GP as 40 50 
3907 .476 Sc I 125 25 |*4254.346 Cra 5000 1000 
*3911.810 Sc I 150 30 || 4267.02 Cats oF 350 
#3933 .666 Ca II 600. 600 || 4267.27 Cail tte 500 
3944.032 | Al I 2000 1000 || 4274.803 Crit 4000 800 
*3949.106 | La II 1000 800 | 4289.721 Crk 3000 800 
3951.154 Nd I 40 30 | 4294.614 Wine 50 50 
¥*3961 . 527 Al I 3000 2000 |\*4296.75 Sm I 
3968. 468 Ca II 500 500 |\*4302.108 Wines 60 60 
¥*3987 .994 Ybi I 1000 500 ||*4303.573 Nd I 100 40 
4000. 454 Dy I 400 300 || 4305.447 Sraelh 40 
4008.753 I 45 45 || 4358.35 Hg I 3000 500 
4012.388 | Ce II 60 20 |*4379.238 ib 200 200 
4019. 137 Thi I 8 8 | 4384.722 ‘Vidal 125 125 
4020. 399 Sc I 50 20 || 4389 .974 V gba 80 60 
4023. 688 Sc I 100 25 || 4390. 865 Sm II 150 150 
*4030.755 Mn I 500 20 | 4420.468 | Os I 400 100 
40382 .982 Ga I 1000 500 |\*4424.342 Sm II 300 300 
4033 .073 Mn I 400 20 || 4425.441 Cai I 100 
4034.490 Mn I 250 20 || 4434.321 Sm II 200 200 
4040.762 | Ce II 70 5 || 4434.960 | Ca I 150 
4044.140 Kat 800 400 || 4454.781 Ca I 200 
4045 .983 Dy I 150 12 || 4455. 880 Ca I 
4046. 561 Hg I 200 300 || 4456.62 Ca I 
4047 .201 ica ad 400 200 || 4500.977 Xe I D 500 
*4057 .820 120) dl 2000 300 /*4511.323 Ine 1 5000 4000 
*4058.938 | Cb I 1000 400 || 4518.57 Lu I 300 40 
4062.817 ei, al 150 50 || 4524.741 Sn I 500) 50 
4077 .340 | La II 600 400 |\*4554.042 Ba II 1000 200 
*4077 .714 yo SM 400 500 || 4555.355 Cs I 2000 100 
4077 .974 Dy I 150 100 | 4593.177 Cs I 1000 50 
4079.729 Cb I 500 200 |*4594.02 Eu I 
4093.161 Hf Il 25 20 |) 4603.00 net 800 
4097 .31 NG LE eee Ome LOOM | 460 7e bole more 1000 50 
*4099 , 94 Nie ...2|D 150 | 4624.276 | Xe I eer O00: 
4100 .923 Cb I 300 200 || 4643.695 Yo ot 50 100 
4101.773 inv el 2900 1000 || 4671.226 Xe I D 2000 
4103.37 N IL} )2.;|'D «80 *4674.848 | Y a 80 100 
4109.98 Isa ....{ D 1000 | 4680.138 Zn I 300 200 
4123.228 | La II 500 500 | 4682.28 Ra II wei) | D800 
4123.810 Cb I 200 125 || 4685.75 He II ..-.| D 300 
4129.737 | Eu II 150 50 | 4687.803 Yay A 125 
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PERSISTENT LINES OF THE ELEMENTS (Continued) 


ARRANGED BY Wave LENGTHS (Continued) 


—_—_—_eeeeeeeeee—————————————— 





















































Intensity Intensity 
Wave ie SR TS Be Wave 
cae Element - (ees Element 
Are | Spark | Are | Spark 
4694.13 Ss I ...-| D 500 | 5466.47 A) ak 
4695.45 Sid ....|D 30 | 5519.115 Ba I 200 60 
4696 .25 Sa Cte At 15 |*5535.551 Ba I 1000 200 
*4704 . 86 Br II ....| D 250 | 5570.2895| Kr I ..../ D 2000 
4710.075 | Zr I 60 5608.8 elem 8 i oo | SDR aD 
4722.159 | Zn I 400 300 | 5666.64 N II ee ef D300 
4722 .552 Bi Ff 1000 100 | 5671.80 Se. I 
4730.78 Se I ....| D 1000 | 5676.02 NieeEE sre ets | EROS 
4739.03 Se I ..-.| D 800 | 5679.56 IN:) EE ne] 2 2500 
4739.478 | Zr I 100 5682.657 | Na I 80 
4742.25 Se I -..-| D 500 | 5688.224 | Na I 300 
4772 312 (Zr 1 100 5777.665 | Ba I 500 100 
4785.50 Br II -...| D 400 | 5832.488 Ne I 
4794.54 Gl If -...| D 250 | 5852.488 | Ne I --.-| D 2000 
4810.06 Cl It -...| D 200 | 5870.9158| Kr I -.+.{| D 3000 
4810.534 | Zn I 400 300 | 5875.618 | He I ...-}| D 1000 
4815.62 YATE *5889.953 | Na I 9000 1000 
4816.71 Br II -...| D 300 | 5895.923 Na I 5000 500 
4819.46 Cl II -..-| D 200 | 5930.648 | La I 250 
*4825.91 Ra I -...| D 800 | 6103.642 | Li I 2000 300 
4832.075 | Sr I 200 8 | 6231.76 Al II Per 30 
4861.327 | H I ....| D 500 | 6243.36 Al II eves 100 
4872.493 | Sr I 25 *6249.929 | La I 300 
4889.17 Re I 2000 6362.347 | Zn I 1000 500, 
4934.086 | Ba II 400 400 | 6402.246 | Ne I ....| D 2000 
4962.263 | Sr I 40 6438.4696} Cd I 2000 1000 
*4981.733 | Ti I 300 125 || 6562.79 HT ....| D 3000 
4991.066 | Ti I 200 100 |*6707.844 | Li I 3000 200 
4999.510 | Ti I 200 80 || 6856.02 Rept Salas 
SUT ..2i3 711! EF 200 40 | 6902.46 Me BE we Be 
5014.25 i) I 6965.430 | A I da ae 
5105. 541 Cu I 500 7055.42 Rn I 7 ee 
5153.235 | Cu I 600 (O67 217 LAGI FT oka 
5161.188 | I II ....| D 300 | 7450.00 Rn I Darcie 
5167.343 | Mg I 100 50 ‘| 7503.867 | A I ane 
5172.699 | Mg I 200 100 |*7664.907 ayia! 
5183.618 | Mg I 500 300 | 7698.979 ea 
5204.518 | Cr I 400 100 |*7771.928 | O I Wars 
5206.039 | Cr I 500 200 | 7774.138 | O I : 
5208.436 | Cr I 500 100 | 7775.433 | O I oe ate 
5209.067-| Ag I 1500 1000 |*7800.227 | Rb I 
5218.202 | Cu I 700 7947 .60 Rb I 
*5350.46 al ge 5000 2000 | 8115.311 | A I <hr ark 
5400.562 | Ne I -...| D 2000 |/*8521.10 Cs I 
5424.616 | Ba I 100 30 | 8943.50 Cs I 
5455.146 | La I 200 1 | 9212.91 Sieh ware 
5460.740 | He I .---| D 2000 || 9228.11 Set Miele 
5464.61 1 a eG --..| D 900 | 9237.49 Sak bhitee 
5465.487 | Ag I 1000 500 
ee 
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INDEX OF REFRACTION 


Indices of refraction for elements, inorganic, 
compounds and minerals will be found in the tabl 
the various classes of substances in the sectio 


Constants. 


metal-organic and organic 
es of physical constants for 
nm Properties and Physical 


Values for compounds not there listed and data subsequently collected 


are given below. 


Indices not otherwise indicated are for sodium light, } = 589.3 my. 
Other wave lengths are indicated by the value in millimicrons or symbol in 


parentheses which follows the index. 


Wave lenzths are indicated as follows: 


He, X = 587.6 mu; Li, \ = 670.8 mp; Hg, } = 579.1 my; A, A = 759.4 mu; 
C, \ = 656.3 my; D, X = 589.3 mu; F, \ = 486.1 my. 

Temperatures are understood to be 20°C for liquids, or ordinary room 
temperatures in the case of solids. Other temperatures appear as superior 


figures with the index. 


Indices for the elements and inorganic compounds will be understood to 
be for the solid form except as indicated by the abbreviation liq. 


ELEMENTS 


See also under Physical Constants of Inorganic Compounds and Index of 
Refraction of Gases. 


Name 


Formula 





Bromine (liqu)raee smi e-1-1)-1- «s+ 
@admiam (iG): «nore s oye bveeses 


El Ok ee aes eee 

Chlorine (tiq.).. 
ef Ce oo7a aes aU b aueOege 
Hydrogel (Way ee. + came crdierni) ls 
Joditie’(Gol:) ieee ace pe overss-- 
(eas) tae ae yen tots : 






Mercury: (lig.)....0..-.sseeeeeee 
Nitrogen (lig.)-... .c020 ie 02- 00 
Ox¥gen\ (idan: bene ress eel 
Phosphorus (yel.) (sol.).......... 
Selenium 

i (amor.) (Sol.).......... 
Sodium (iq. Witissveh ae orb i-tacc 





sol. 
Sulfarigy)|. dase s ween seek: 
SESPCSYHOF.) CBOs) S «ces. opto: o.rs 00 
(rhombic, @) . 225.0. .2 + 
TC he eee eso - seep eer eciors 


Sn 


Index 





1.661% 
0.82 (579 mp) 
1.13 


1.385 
1.000768 
1.0974 -*52-82(579 my) 
3.34 
1.001920 
2.6 (579 my) 
1.6-1.9 
1,20537190 
1.221181 
2.1442% 
3.00, 4.04 
2.92 

0045 


HO 


> 
ase 


7, 2:0377, 2.2454 


Neprs 
=o 
oO 





INORGANIC COMPOUNDS 
See also under Physical Constants of Inorganic Compounds. 





Aluminum carbide.............. AluCs3 
GMORTGS 5 © 5 2 crayon pepo crane ote aks AICl3.6H20 
OXIAD EE. mane eer noha 1203 

Alums. See under appropriate ele| ment. 

Ammonium antimony] tartrate. ..| 2(NH+.SbO.CsH406).H20 
orthoarsenate, di-H............| NHsH2AsO« 

ONDA ciate aioe vets ere afine, erevete’eis NHaBr 
Perenlor ates roc micrasiy 2s(d oats NHsClO4 
chloroplatinate............... (NH,4)2PtCle 
Hiropide fey Sano: Grae ee | NE 

r OMB ACIC eet aes cam Eo eet hi NEALE 
hydrogen malate (d).......... NHsCsH;0s 
Litres wees hcewse tee ea: HuNOs 





7, 2.75 (700 my) 
560, 1.507 
665-1.680, 1.63-1.65 


B1.6229 (C) 

1.5766, 1.5217 

1.7108 

od 1.4833, 1.4881 
1. 


w<1.328 
1.385, 1.390, 1.394 


2. 
tl 
1. 


B1.503 
1.413, 1.611(He), 1.637 
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INDEX OF REFRACTION (Continued) 
InorGANIC Compounps (Continued) 


_—_— OF Ce _ S —  _ 


Name 


Formula 


Index 


eee 








Ammonium sulfate, acid........ NH.H 
tartrate (di). ee (Nee Hie 2H.0 
thiceyanate: 0 ee pee eee NH:CNS 
Uranyl acetate. - 3. oe cee See te U02(C2H302)2 
Antimony bromide.............. SbB: 
Jodide. tri. Goo ee Sto 
Barium cadmium beanie Ber tk BaCdBr:.4H20 
cadmium chloride. . ....| BaCdCls.4H20 
calcium propionate............ BaCa2(C3Hs02)¢ 
findehloride 2 seis nccicee ok. BaCls.BaF2 
finaride. rs ot caece tea ee BaF2 
Barium oxide. . Se eee tea 
orthophosphate, di. Ek eae BaHPOs 
propionatess SAO bia Ba(C2HsCO2)2.H20 
sulfide" mono-. /52.055..0. 088 BaS 
Cadmium ammonium chloride. ...} CdClz.4NH:Cl 
cesium sulfate................ CdSOx.Cs2SOs.6H20 
fluondes.82.92< 254.5 Ae eS 2 
magnesium chloride........... (CdClz)2.MgCle.12H20 
Oxide $:5 /5. oN: ome eee CdO 
potassium chloride............ CdCls.4KCl 
. AilGyanldes. os 2 4 Cd(CN)2.2KCN 
rubidium sulfate.............. CdSOs.RbeSOs.6H20 
Calcium aluminate.............. CazAloOs5 
rate. Seeeee aces. | CAO BOs 
Carbide. soins go knee CaCz 
copper acetate................ CaCu(C2H302)4.6H20 
eyansmide: =~ ern eee. CaCNe 
aithionate 5.0). eee eee. CaS206.4H20 
pyrophosphate................ Ca2P207 
platinocyanide................ CaPt(CN)s.5H20 
strontium propionate.......... Cases 
a (oldhamite)............ CaS 
BULite <6 us oe CaS0O3.2H20 
thiosaifa Sant os epee eg CaS203.6H20 
Carbon dioxide (lig.)........... CO2 
Cerium dithionate.............. Ce2(S20¢)3.15H20 
Cesium perchlorate.............. CsClOs 
Nitrate =) sco ok SNO3 
Belehiate. cere si eh eee Sy. Cs2SeOs 
thallium chloride............. Cs3TleClo 
hromium cesium sulfate........ CrCs(SOx)2.12H20 
oxide (ic)...... tie & 5 oe oe % CN) 
potassium cyanide (ic)......... 6 
polfate (it). 8 oe oa Cro(SOx)3.18H20 
thallium sulfate............... CrTl(SOs)2.12H20 
Cobalt acetate... ......02.c..0.. Co(CsH302)2.4H20 
aluminate (Thenard’s Blue). ...| Co(AlO»)2 
ammonium selenate........... CoSeOs.(NH+)2Se04.6H20 
cesium sulfate................ CoCs2(SOs)2.6H20 
chloride (ous)... ..-<5osh0soc6 CoCle.2H20 
potassium <e blac, hte dts CoSe0s.K2Se0s.6H20 
rubidium sulfate. . . | CoSOs.RbeSOs.6H20 
Belenate. 5%, ee ares | CoSe0:.6H20 
Copper ammonium selenate...... CuSeOs.(NH4)2Se0s.6H2O0 
ammonium sulfate............ CuSOs.(NH,4)2S04.6H20 
cesium sulfate..............., CuSOs.CseS03.6H20 
chloride’ fie) ot et Laer CuCls.2H20 
fORTORLO on. ee Cu(CHO2)2.4H20 


1.463, 1.473, 1.510 
“hy -564 

1.546, 1.685, 1.692 
1.4808, 1.4933 
>1.74+- 
2.78 (Li), 2.36 
81.702 
61.651 
1.4442 


‘49, 1.5331, 1.5769 
49 (Li) 
el 1.5907 

13 
98, 1.4848, 1.4948 
ad 1.656, 1.682 


86 1.478 
, > 1.95 


(ed eo nel ent ol seal eel see 
peeakssss 
Sg 


BYE: 


ate 
ES 
ie 
lol 
aie 
Oo 


15 


REL CENPSGaeh 


590, 
19 
1.5 
1.4752, 1.4788, 1.4804 
1.55, 1.56 
1.5 89, 1.5999, 1.6003 
“A 
25 


9 
84, 1.774 
4810 


1.5221, 1.5244, 1.5373 
1.564 


1.5228 

81.542 

>1.78 (red), 1.74 (blue) 
1.5246, 1.5311, 1.5396 
1.5057, 1. 5085, 1.5132 
<1.625, <1.671, >1.67 
1.5135, 1.5195, 1.5358 
1.4859, 1.4916, 1.5014 
61.5225, 71.5227 
1.5213, 1.5355, 1.5395 
1.4910, 1.5007, 1.5054 
1.5048, 1.5061, 1.5153 
1.644, 1.684, 1.742 
1.4133, 1.5423, 1.5571 


a 
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INDEX OF REFRACTION (Continued) 


InorGANIC Compounpbs (Continued) 











Name Formula Index 
Copper oxide (ous) (cuprite)..... Cu20 2.705 
potassium chloride............ CuCle.2KCl.2H20 1.6365, 1.6148 
“*eyanide (ous)....... CuK3(CN)4 1.5215 
eed, BelGHatE Cee ros css ere CuSeOs.K2Se04.6H20 1.5096, 1.5235, 1.5387 
ot isulfate Seeeciee ces CuS04.K2S04.6H20 _ 1.4836, 1.4864, 1.5020 
strontium formate............ ESE 1.4995, 1.5199, 1.5801 
sHe 
Gulfate:(I6)-..dcen 4s aNeeal cee oni CuS0O4 1.724, 1.733, 1.739 
Cyanogen... veverntwcieesice ce « - C2Ne 1.32715 (liq.) 
Germanium bromide, tetra-...... GeBra 1.6269 
Gold sodium chloride. . ...| AuNaCls.2H2O 1.545, y1.75-+- 
Hafnium oxychloride... eee tieste | H1 OCs: SHO 1.557, 1.543 
oes. Seta akekrc weaken etek ove H20 i 3049, 1.3062 (A), 1.3091, 
1.3104 (D), 1.3133, 1. 3147 
Tron ammonium ee t Scenes Fe(NHs)2Cla 1.6439 
ammonium selenate.. ....}| FeSeOs.(NH4)2SeOs.6H20 | 1.5201, 1.5260, 1.5356 
cesium sulfate (ic)............ FeCs(SO4)2.12H20 1.4839 
WY “* (ous)..........-| FeSO4.Cs2S04.6H20 1.5003, 1.5035, 1.5094 
rubidium sulfate..............] FeRb(SO4)2.12H20 1.48234 
pulfate: (ic)! man. ceeeeeiewiecs = s Fe2(SOx)3 1.802, 1.814, 1.818 
thallium sulfate...............| FeTI(SO4)2.12H20 1.52365 
Lanthanum sulfate. . . | Las(SO4)3.9H20 1.564, 1.569 
Lead orthoarsenate, die, BB ELASO aya eile tiesiers 1. 8903, 1.9097, 1.9765 
Mitrate santos heeds es Pb(NOs)2 1.782 
Lithium ammonium ek. See scares LiNHsSO4 81.437 (Li) 
ammonium tartrate on .| LiNH4(CsH40¢).H20 BL. 567, 71.5673 
5 ees LiNH4(CsH40¢).H2O B 1.5287 
bromide. keuiaccehicnby- Sane LiBr 1.784 
chlorides 7.0. ces Seek = LiCl 1.662 
dithionatersG% .( «kenme-ceue: Li2S206.2H20 L 5487, 1.5602, 1.5788 
OXIO awit croicsic Rae os LixO 1.644 
potassium sulfate............. LiKSOs 1.4723, 1.4717 
Ob Wiartrate eae <<: LiK(C4H40¢).H20 B1.5226 (red) 
rubidium tartrate (d).......... LiRb(CsH406).H20 81.552 
sodium tartrate (d/)........... LiNa(CsH406¢).2H2O 81.4904 
Magnesium ammonium selenate. .} MgSeOs.(NHs)2SeO4.6H20 | 1.5070, 1.5093, 1.5169 
ammonium sulfate............ Mg(NHa,)2.(SOs)2.6H20 1.4716, 1.4730, 1.4786 
orthoborate Goaeicreicle SERED Si 5a 3Mg0.B20;3 1.6527, 1.6537, 1.6748 
cesium sulfate................ MgCs:(S0s)o. 6H20 1.4857, 1.4858, 1.4916 
chlorostannatel.!.\atat ee ns oe MgSnCle.6H2O 1.5885, 1.5970 
fluosilicate 22% J... ingetae cas MgSiF's.6H20 1.3439, 1.3602 
platinocyanide................ MgPt(GN)s. 7H20 1.5608, 1.91 
Magnesium potassium selenate...| MgK2(SeOs)2.6H20 1.4969, 1.4991, 1.5139 
potassium sulfate....,........ MgK2(SOx)2.6H20 1.4607, 1.4629, 1.4755 
rubidium sulfate.............. MgRb2(S04)2.6H20 1.4672, 1.4689, 1.4779 
pilicate:Gc.,.':.-..2 eee ee MgSiOs 1.651, 1.654 (cale.), 1.660 
palfide ss jcsas nsec Mgs 2.271 also 2.268 
Manganese borate.............. Mn3B409 1.617, 1.738, 1.776 
cesium sulfate................ MnCs2(SOs)2.6H20 1.4946, 1.4966, 1.5025 
chloride: 20.4..7ae eek MnCle.4H2O0 1.555, 1.575, 1.607 
rubidium sulfate.............. MnRb2(SOs)2.6H20 1.4767, 1.4807, 1.4907 
sulfate (ous) SE ts ake te icee MnS0:.4H20 1.508, 1.518, 1.522 
Eiisec.a ete Poutaet MnS04.5H20 1.495, 1.508, 1.514 
Mercury chloride (ic)............ HgCle 1.725, 1.859, 1.965 
cyanide:(ic)ts.4.ccrmtranuhen - Been: 1.645, 1.492 
iodide (ic) (red).............- Hel, 2.748, 2.455 
Nickel ammonium selenate....... Ni(NH)e. (SeO4)2.6H20 1.5291, 1.5372, 1.5466 
cesium BAECS soute sh laekaitss NiCs2(SOx)2.6H20 1.5087, 1.5129, 1.5162 
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INDEX OF REFRACTION (Continued) 


InorGANIC Compounps (Continued) 











Name Formula 
Nickel’ chloride)... Mose 5... = NiCle.6H20 
fluoride, acid.............. .| NiF2.5HF.6H20 
potassium selenate............| NiKe(SeOs)2.6HsO 
rubidium sulfate..............} NiRbe(SOs)2.6H:O 
selénate.o23fss5 syed boos: NiSe0:.6H20 
Platinum potassium dibromo- 
nitstten. 5 eee eee | PtKe(NOs)2Bre.H2O 
Potassium carbonate............ KeCO3 
carbonate, aeld......2.41..... | KHCO3 
perchlorate...).. Seek bo. . oe KC10s 
Gea Ben 2] KePtOle 
chloroplatinite. . .| KePtCls 
dichromate. . Wee 44 |. 234 KoCr Oy 
anid Se eS Se PASCO 
fuoborate:~.s- se eee Be 
Huoride 2... Meee ee KF 
SARS eerie erd. 2 OR KF.2H20 
Atosilicate. .: .-B.cer5. sss 6 
peblodate Aen. Hee es | KT 
lithium ferrocyanide........... | Reker regs 3H20 
hypophosphate............... KeHe2P20¢6.2H20 
ee ie ee | KsH2P206.3H20 
ruthenium cyanide .| KsRu(CN)s.3H20 
siligaten SSA Rees bec KeSi0s 
thiocyanate.................. | KCNS 
thionate, tetrandt Meeaee ances K28:0¢ 
penta TEEN. o.=... 2K2S505.3H20 
Rhodium cesium sulfate......... | RhCs(SOs)2.12H20 
Rubidium perchlorate...........; RbC1Os 
¢ te. tances eee e ees | RbeCrOs 
Rb2S20¢ 
RbF 
Rb2SeOs 
.| RuNas(NOQ2)s.2H20 
oe or via aE | eon 
ver cyanide: .<- wetewete ooh. | 2 
nifrato.e week eee. .| AgNO3 
phosphates? £1.88 00.) Ae AgeHPOs 
potassium cyanide............ AgK(CN)= 
um ammonium tartrate (d)...| NaNH«(CsH:0.).4H20 
ammonium tartrate (dl)....... NaNH:(CsHs0¢).H20 
orthoarsenates, . Bak edsh 15s: NaH2AsOs.H2O 
- NaHeAsQOs.2H20 
NaBr ~ 
NazCO3 
NaHCO; 
NaCN 
al 
3Na20.7Mo003.22H20 
NaNO; 
NaH2P0s.2H20 
NaeHPOs.7H20 
NasH P205.9H20 
Na2SiO3 
NaHS0s.H20 
Na2SOs 
...| NaHSOs3 
’ NE oe -H20 











Index 


' 1.535, y1.61 


1.392, 1.408 

1.5199, 1.5248, 1.5339 
1.4895, 1.4961, 1.5052 
1.5393, 1.5125 


1.626, 1.6684, 1.757 

1.426, 1.531, 1.541 

1.380, 1.482, 1.578 

1.4781, 1.4737, 1.4769 

1.827 (577 my) 

1.64, 1.67 

1.7202, 1.7380, 1.8197 

1.410 

1.3239, 1.3245, 1.3247 
361) 


1.352 (1. 

-345, 1. 352, 1.363 
-3391 
-6205, 1.6479 
1.6007, 1.6316 
1.5314, 1.5363 
1.4843, 1.4870 


am 


93, 


Ors 00 
$3 & Ss 


-021, 1.528 
660, 1.730 
, 1.6057, 1.6435 


PA et et pt TD be ft ek ek pep 
1 Se Se Gy Oy OnE ie Bu 
ella 
~ 

- el 

Lg 

a 

. 


1.4692, 1.4701, 1.4731 
12 


1.5537, 1.5582 
1.5943, 1.7163 


Ear 


i ad 498, 1.499 
473 (red) 
-5382, 1.5535, 1.5607 
4794, 1.5021, 1.5265 
“6412 
415, 1.535, 1.546 
-376, 1.500, 1.582 
52 
745 
1.627 
1.5874, 1.3361 
1.4401, 1.4629, 1.4815 
1.4412, 1.4424, 1.4526 
1.4653, 1.4738, 1.4804 
1.513, i 520, 1.528 
1.43, 1.46, 1.47 
1.56. 
1.4 
B 
jk 


-625 
495 
1. 


Deobbeokaenopor 
Nip oo ie 


5, 1.515 

74, 1.526, 1.685 
1.533 

545, 1.625, 1.695 
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INDEX OF REFRACTION (Continued) 


InoRGANIC Compounps (Continued) 











Name Formula Index 
Sodium tungstate.............. Na2W0;.2H20 1.5526, 1.5533, 1.5695 
VANAUALO kh oad « dosicnlanne NasV04.10H20 1.5305; 1.5398, €1.5475 
SEI NALS. AT she eee Nag V04.12H20 1.5095, 1.5232 
Strontium dichromate........... SrCr207.3H20 1.7146, 1.7174, 1.812 
SL OTHE eie)eiess nit doc nese eee SrF2 1.442 @ 438) 
OLIGO tener ee eee eee SrO 1.870 
orthophosphate, acid........... SrHPOs L 608, 1.62+, 1.625 
sulfide, mono-................ SrS 107 
Sulfur nitride. . Sees OENA bi a 82.046 
Thallium chloride, mono-. TICl 2:2 
iodide, mono-........... sed an 2. 78. 
Tin iodide (ic)........... .| SnIy 2.106 
Uranyl potassium sulfate... .| UO2.S04.K2S0s.2H20 Wie 1.5266, 1.5705 
580 mu) 
Vanadium ammonium sulfate... .| VNH«(SO4)2.12H20 1.475 


Zinc ammonium selenate. . .| Zn(SeOs).(NH4)2Se04.6H20 is oe 1.5300, 1.5385 





bromate........ .| Zn(BrOs)2.6H20 
cesium sulfate. .| ZnCse(SOs)2.6H20 i “5089, 1. BAS 1.5093 
chloride. ..... .| ZnCle 1.687, 1.713 
fluosilicate ...| ZnSiF's.6H20 ly 3824, 1.3956 
potassium cyanide. Re esr ZnK2a(CN) 1.4 
mn pRclodatel: soo. ZnKo(SeOs)2.6H20 1. Sit, 1.5181, 1.5335 
<e psulfate: 7. See. 5 ZnKo(SO4)2.6H20 im 4775, 1. 4833, 1.4969 
rubidium sulfate.............. ZnRbe(SO4)2.6H20 1.4833, 1.4884, 1.4975 
Hiligntow dyet on... dace eiaoss ZnSiOs 1.616, 1.62+, 1.623 
Zirconium ammonium fluoride. ...| Zr(NH4)3F7 1.433 


OrGantc CoMPOUNDS 


See also under Physical Constants of Organic Compounds. 








Name Index 
Allomeoing wolidh.o... «kaise eee cd Rcd a cates See 1.579, 71.660 
Dimethyl thiophene (Ge; Mig ee sonatas fob kee males 1.5169315-¢ (He) 
" B’), QE a. arr AE aes 1.§221715 (He) 
Fthyl carbylamine, lis) Ameer ase tes ee a eae 1.365924 
Ethylidene cyanhydrin, ligscn.cies «604 vo cca sng eesngweenes 1.4058218-6 


Horyl aociylene (n), Wateetcees sos ie. Cree eee tee eee. 1.420812-5 












1.90 

.| 1.482-1.496 

.| 1.4329538.3 (C) 

-| 1.45640 (656 my 
1.45843 a my 

1.46190 (509 my 

1.47503 (361 mp 

1.49634 (275 mu 

1.53386 (214 my. 









Gelatin, Nelson’s No. 1.. 









0 1.57464 (185 mu 
Gelatin, various.......... 1.516-1.534 Resin, aloes. . .| 1.619 fae 
Gum Arabic............. 1.480 (1.514) .| 1.548 (red) 
(red) .| 1.528 Se 
Hoffman's violet......... 2.20 ane .| 1.535 (red) 
EROE FS Secreto Fontes 1.539,1.541 | Peru balsam.......... 1.593 


MOLECULAR REFRACTION 


The molecular refraction of a substance may be computed! 
by the following relation,— 


_-M(n? — 1) 


) ee 


d(n? + 2) 


where N is the molecular refraction for a specified wave length 
and temperature, M, the molecular weight, d, the density and 
n the refractive index for the specified conditions. 


LIQUIDS FOR INDEX BY IMMERSION METHOD 
———— OE ee ee eee 















Liquid Np 24°C 

Trimethylenetchloride.: 4... ee ee eels A. kee 1.446 
Cineolettci.2 7 0WM ee a Se eee 1.456 
Hexahydrophenol @\t4.5.. | nee Inne 2 b=) Canna 1.466 
Decahydronaphthalenei serait een nae i iso sie ee 1.477 
Isoamyl phthalates a: : a ene eee en Ai cee --| 1.486 

1.492 

1.501 

1.513 

1.523 

1.5383 

1.544 

1557; 
o-Toluidine. 1.570 
Ansline ees msc shy x os cee Le 1.584 
Bromoformits: fi 5 o..Act eee. fu eee 1.595 
Iodobenzene + Bromobenzene....................... 1.603 
Jodobenzene += Bromobenzenesn ss). s0 eee. 1.613 
Quinolinie Wer ee oe ee ey eee ta Sema a 1.622 
a-Chloronaphthelencs.4) eee nen) eee 1.633 
a-Bromonaphthalene + a-Chloronaphthalene........... 1.640-1.650 
a-Bromonaphthalene -+- a-lodonaphthalene............. 1.660—1 .690 
Methylene iodide + Iodobenzene...................... 1.700-1.730 
Methylenenodider. ., 4: hoe oe. cee 1.738 
Methylene iodide saturated with sulfur................. 1.78 
Yellow phosphorus, sulfur and methylene iodide (8:1:1 by 

Weight) Mas. f:.0 Ae ee ns ss ee eG 2.06 
Can be diluted with methylene iodide to cover range 


1.74-2.06. For precautions in use, cf. West, Am. 
Mineral, 21, p. 245-9 (1936). 


OO 


HEAVY LIQUIDS FOR MINERAL SEPARATION 
es 


Liquid Density 





detrabromethane (sayin) ss seen ean 
Can be diluted with carbon tetrachloride (1.595) or 2.964, 20°/4° 
benzene (0.894). 


Methylenetiodideliy cacao. Cae °/40 
Can be diluted with carbon tetrachloride or benzene. 3.325, 20°/4 
Tballumayformates.s diet ai een nn ain aoe taar one 3.5 
Can be diluted with water. ; 
Thallium malonate-thallium formate, aq................ 4.9 


Can be diluted with water. 





For preparation and recovery of these liquids, cf. U. S. Bureau Mines, 
Rept. Iny. 42897 (1928). ears 


INDEX OF REFRACTION OF WATER 


Alcohol and Carbon Bisulfides 
For sodium light, \ = .5893 





SO2LOQ)S ese he pies kB ee ES | oe tone 


Siegel epeies) Ml ue Wii § -ieueretevenete 
o fefehicie ee) > EU Kt 4 Wes, eke, aeltel 


eNetersie tes RS fl | Cieuauacel oe: ome; 


CAeesete: ole eee iy | Mae telateveta 


Cet svetetene: a) TH © Ub MiitemeNa ialeuere 


Temp. Water, pure Ethyl Alcohol 99.8 | Carbon Bisulfide 
°C relative to air relative to air relative to air 
14 Me Oe pred le? Gamracacnt yn ins amend Raat immer. 
15 JS3354 7 | SP las See 1.629385 
16 1.33333 1.36210 1.62858 
18 t.33317 1.36129 1.62704 
20 1.33299 1.36048 1.62546 
22 1.33281 1.35967 1.62387 
24 1.33262 1.35885 1.62226 
26 1.33241 1.35803 1.62064 
28 1.33219 1.35721 1.61902 
30 1.33192 1.35639 1.61740 
32 1.33164 1.35557 1.61577 
34 1.33136 1.35474 1.61413 
36 1.33107 1.35390 1.61247 
38 1.33079 1.35306 1.6180 
40 1.33051 1.35222 1.60914 
42 1.33023 1.35138 1.60748 
44 1.32992 1.35054 1.60582 
46 1.32959 he S4969.5 Oe lie cee 
48 1.32927 134885 Fhe |i, oe beater, 
50 1.32894 Le S4800; ee 9 |). Fe eee 
52 1.32860 L321 5: ee SOs 
54 1.32827 3462 90 eee | Seen eh ere 
56 1.32792 134543 yl eer de) 
58 1.382755 1 BA456 ead 2) wa a 
60 1.32718 1354368. 2G. |i | oma 
62 1.32678 134279 Sie Ee Pe 
64 1.32636 TY S418 9 Mee MERI tee 
66 1.32596 LS4OO GAS | eat 
68 1.32555 1 234004. 08 [alge 
70 1.32511 1753912 2 aimee ee 
72 1.32466 1533820 am Lie ee, ee 
74 1.32421 IS37280o weal be eke 
76 1.32376 12353026 | cst 
78 AAS 17 elite Meme aera NAS acd nas gurherarprin eee 
80 AS22383 1a 6.| Bo Ae ewe ter ee eee ho ues A 
82 AS22414 OR od | escapes 8. Seales Lhe ee ee 
84 132195 ee | eee SRE (Sees 2 
86 1es2148F |" Deep lee Veale ise ee 

1 
1 
1 
1 
1 
1 
i 


Belevererere,. 05 Ji| @ s mteMetene nel ie/(6 
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ABSOLUTE INDEX FOR PURE WATER FOR 


° SODIUM LIGHT 
Temperature Index Temperature Index 
15° C 1.33377 60° C 1.32754 
20 1.33335 65 1.32652 
25 1.33287 70 1.32547 
30 1.33228 75 1.32434 
35 1.33157 80 1.32323 
40 1.33087 85 1.32208 
45 1.338011 $0 1.32086 
50 1.32930 95 1.31959 
55 1.32846 100 1.31819 


INDEX OF REFRACTION OF GLASS 


RELATIVE To AIR 








Wave length in microns, 





Variety. — 
.361 | .434 | .486 (Na) -656 | .768 | 1.20 | 2.00 
Zine crown:-.:....22.- 1.539/1.528/1.523)1.517|1.514/1.511]1.505/1.497 
Higher dispersion crown] 1.546) 1.533)1.527|1.520/1.517|1.514/1.507|1.497 
Wight) lintel 1.614) 1.594)1.585)1.575)1.571/1.567/1. 559]1.549 
Heavy. Aintree air 1.705] 1.675)1.664/1.650|1.644/1.638]/1.628/1.617 
Heaviest flint......... ... |1.945/1.919/1.890)1.879/1.867|1.848]/1.832 





INDEX OF REFRACTION OF ROCK SALT, SYLVINE, 
CALCITE, FLUORITE AND QUARTZ 
(Compiled from data of Martens, Paschen, and others.) 























Calespar Quartz 
; Calespar Pats! Quartz . 
Wave | Rock | Sylvine, . . | extraor- ' | extraor- 
length. | salt. KCL Fluorite. |ordinary dinary ordinary inary 
ney: Tay. Taye Tay. 
OFISST ESOS HIE G27 Ball epercreten. |eercaceree | enctesse eee 1.676 1.690 
OS TOS | ratit cb leapeesratins LE49GR ieee 1.578 1.651 1.664 
OFS4OP Aec ie oa eters: |) corset 1.701 1.506 1.567 iL Byes 
0.589 | 1.544 | 1.490 1.434 1.658 1.486 1.544 1,553 
OS 760 See ee 1.431 1.650 1.483 1.539 1.548 
0.884 | 1.534 | 1.481 1.430 
1.179 | 1.530 | 1.478 1.428 
TEZQO MRR SLE) See ere | Caiets oie. 1.639 1.479 
2 OSE Fae ere ces Maree ans acensceise [lrsloteievece 1.474 1.516 
2.357 | 1.526 | 1.475 1.421 
3.536 | 1.523 | 1.473 1.414 
5.893 | 1.516 | 1.469 1.387 
8.840 | 1.502 | 1.461 1.331 
A a RR “SR 


INDEX OF REFRACTION OF GLASS 
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TION OF GLASS (Continued) 
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INDEX OF REFRAC 
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OPTICAL CONSTANTS OF METALS 


The following table gives the refractive index n, the absorption index k, 
the angle of principle incidence @¢, the angle of principle azimuth W and 5 
percent of light reflected R. v the 

The reduction of amplitude of the wave of the wave length d after traveling 


any distance d in the medium is given by the ratio 1 : e 2rak ¢@ is the angie of 





incidence for which the phase change between the two rectangular components 
vibrating in and normal to the plane of incidence is 90°. WY is the azimuth 
at which circularly polarized light results. These quantities are connected by 
the following relations 




















sin @ tan b 
k = tan 20(1 — cot? 6), tees Bae NOT Ta ool? gh) 
(1+42)3 
Computed , 
Metal aN @ Vv = ae Authority 
L (a OK 
Aluminum....... O58 9) lexensrere | tere ore UAL Vihts, ae 5.32183. | Drude 
Antimony......- MSSO erate <hsil'sict oes eo OA: cPeeatan aie 4.94170. S 
Bismuth (prism) .|white].....]..... BiG! lekottdewai| ts tte bteitt cco, & Kundt, 1889 
Bronze......---- BOLENS ayes ietehe ts UATS. Heal eee Sel loko Jamin 
ADOOraureatalll oases TD. erate rn Sel taetece ts 
Cadmium....... SSO hae ayetaltsrers che HES: [eee 5.01/85. | Drude 
Chromium....... SU Oiieveretac allover ses Pom GM eas Gee 4.85]70. Wartenburg, 
1910 
Gopal Gers ter 0.231/64 31/29 39]1.10 | 1.30} 1.43/32. | Minor 
275/70 22/29 59|1.41 | 1.52) 2.14/46. ip 
500/77 5 131 53/1.93 | 1.93) 3.72/66. ss 
650/79 O |31 25/2.35.| 1.87) 4.40/69. | Ingersoll 
00 |81 45/29 6 |3.63.| 1.58] 5.73/73. ss 
1.50 |83 21/26 18/5.22.| 1.29] 6.73]75. Y 
2.25 |83 48/26 5 |5.65 | 1.27| 7.18/76. Hi 
Columbium...... B79 ectevetei houten= WAS be Ste 2.11/41. | Wartenburg, 
1910 
Copper.......... 231165 57/26 14/1.39 | 1.05) 1.45}29. | Minor 
347/65 6 |28 16]1.19 | 1.23) 1.47)32. ss 
500/70 44/33 46]1.10 | 2.13) 2.34/56. * 
650/74 16/41 30|0.44 | 7.4 | 3.26/86. | Ingersoll 
870|78 40/42 30]0.35 {11.0 | 3.85)]91 ig 
1.75 |84 4 |42 30]0.83 |11.4 | 9.46196 “ 
2.25 185 13/42 30]1.03 11.4 {11.7 ae 
4.00 |87 20/42 30]1.87 {11.4 |21.3 Forst-Fréed 
5.50 |88.00/41 50/3.16 70 |28.4 ).... “S ie 
Old aves ies ore B25 dillarazetele|cvehevsts ONO) | Fear 1.14/28. | Meier, 1903 
Blectrolytic....} .441].....]..... del otal | A Ooo 1.85)42. os 
sliset)) lol eae aD Bei OA Bate. 2.83/82. as ; 
1.00 |81 45/44 00/0.24 |28.0 | 6.7 |....| Férst-Fréed 
2.00 |85 30/43 56/0.47 |26.7 |12.5 a 
3.00 |87 05/43 50/0.80 (24.5 |19.6 re es 
, 5.00 |88 15/43 25]1.81 {18.1 |33. A ee = He 
Toding,rocort+s: 100 [S80 |bige 5 [at ote SUads kee. 0.57!30. | Meier, 1903 
Tridiumys ey -- «1 SOS Bid toe eee ZL, eieteree. 4.87/75. | Wartenburg, 
1916 
1.00 /82 10|29 15/3.85 | 1.60] 6.2 |....| Forst-Fréed 
2.00 183 10/29 40/4.30 | 1.66] 7.1 ].... 2 Z 
3.00 |81 40/30 40/3.33 | 1.79) 6.0 a6 e 
5.00 |79 00/32 20/2.27 | 2.03) 4.6 ].... - ee 
bee) Soo dora bial (erst) eo God bobad IKOT [MOSS |raeer 16. | Meier, 1903 
ovate | eehere’s A 1S 7ieeeee| 250 oe 
aychaehaiflake) aves GH Fis sale oe 








OPTICAL CONSTANTS OF METALS 
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(Continued) 
Computed 
Metal i Fr 
Tead...cacare alesse GSO lank etal meee GeO paler, 3.48/62 
Magnesium). aie | 95894. clan en OLSzine. 4. 4.42/93 
Manganese jaan lG Olsen le eens Oa 3.89/64 
Mercury s(lia®)irin826|eaee | seen | OLCSEl aan 2.26/66. 
Sele Pens leek Is... 3.42/74. 
OSGI. ccpecwnceliavelstere th Owls cestae 4.41/75. 
; L668| fee as alts72 1. 4.7077. 
INickelg ema 0. 1.79] 2.53/54. 
0. 1.86] 3.33/62. 
0. 1.99} 4.36/70. 
1 2.00) 5.26/74, 
2. 2.33] 9.20/85. 
- 16 ae 
i P23 ae 
: 1007 ea 
Platinum........ il. S25 serGaal eee 
2. SEOGI Seon ee 
3. G02 oma ee 
Sit O00 | seeln| ae 
Electrolytic....} . TGS. apes i 
ae aes 3.16/58. 
Mets. 3.54/59. 
ae AS 3. 66/59. 
Potassium....... 066|\26..8' |e: 
O68|22). Urea 
OWESSa Eee 
EAMG) Os Bes 
Rhodium........ soeeed 4.67/78 
Selenium........ A 23 
3 1.49)..... 
; O.A5psoet 
2 O06 ere 
Silicon, 95%..... pure 
ee : O16 (Pees 
, é O09) er ae 
ie a OF O8) ere. oe 
2. ; eee ce. By 
99.75 ure.. .|0. i AUS caer 
Silv oe Aer oe 0. A 0.75] 1.11/18. 
] . : 0.62] 0.97/17 
° 0.38] 0.43] 4 
: F 1.61] 0.65/32. 
, 12.32] 1.91/87. 
5 17.1 | 2.94/93. 
i . 20.6 | 3.64/95. 
Y 30.7 | 5.16/97. 
10. 29.0 | 6.96/98. 
.45 |23.7 |10.7 98. 
‘ 19.9 |15. 
.65 |12,. . 
4S ie 3 
A eecall = SU CS EN ae 



































Authority 


Drude 

Wartenburg, 
1910 

Meier, 1903 


Tool 
Drude 
Ingersoll 


Meier, 1903 


“ce 


Forst-Fréed 


Duncan, 1913 


Morgan, 1922 

Wartenburg, 
1910 

Wood 


Wartenburg, 
19190 


Ingersoll 


Littleton, 1912 
Mi 


1nor 
“ 


OPTICAL CONSTANTS OF METALS 
(Continued) 


Computed 
n k nk | R 


Authority 











Sodium os c.6s .472|66 29144 9] .057/33.3 |..... 95.2] Duncan, 1913 
.435/66 0144 6] .058/31.7 |..... 94.8 fs 
CHG Ee sheers OS OWeterertall aieate.« -004)..... 2.61199. | Drude 
(solid) Pe: 2.8 46 pevererall cee ss NO47/|4.7, Silas 96.9] Morgan, 1922 
Sodium-Potassium 
TRS ACR bs. 32 |) DAG ohoterete | ategic « .081/27.2)1..... 94.6 * 
AR ONTING F.8 BOAO abe cee eH sen bcas LOS M16. Se) seme 90.4 se 
COMB KG. fac H546|atrctas| ean MIST L260 eames 87.0 ts 
WE Ae Syne tohons ROG teneversil eeetee PE24IES S&S desc es 86.9 a 
SAS Tap eta sis ote | ee O4G|\eterronall ee c's POSS 7. Gree cre. 90.2 € 
Steel 
0.44% C...... PHO ta Lol =... 2h50N | 230 |heee- 57.4] Littleton, 1912 
Ps Oe a aeiera .589|77 22]..... PAA a {a tell Wee UEP te] (apnea 57.5 “ 
Sle VA Cee are S580|%@ SOl-c... Pat Mol es Wor) ig cig 57.0 * 
0.226/66 51/28 17]1.30 | 1.26] 1.64/35. | Minor 
257/68 35/28 45]1.38 | 1.35] 1.86/40. 
325/69 57/30 9]1.37 | 1.53] 2.09}45. a 
500/75 47/29 2)/2.09 | 1.5/9) 3.14]57. og 
650|77 48/27 9]/2.70 | 1.33} 3.59|59. | Ingersoll 
1.50 {81 48/28 51]3.71 | 1.55) 5.78/73. ss 
2.25 |83 22/30 36/4.14 | 1.79] 7.41/80. ee 
Pantani. ses BIW AONE cere | heee nee 21,0 Saal Swcranees 2.31/44. | Wartenburg 
Tellurium 
axis horizontal | .590]....-]..... SaO7e |) cls onc 34. Nios bsp 
axis vertical....| .590].....]..... OAS |) SCBA con. 30. Me Dake, 
pitrises se! ne Oe asc Sr ae ee Se L248) | Saree 5.25|82. | Drude 
Tungsten........ Oe O76: OsoSinneee 48.6] Wartenburg 
1 .5| Littleton, 1912 
Vanadium....... se 
Zinc yen. aes: Meier, 1903 














DISPERSION 


The dispersion for various types of optical glass is shown in the following 
table. np =index of refraction for the D line (of the solar spectrum) and 
nr and nc the index for the F and C lines respectively (nre—nc) shows the 
dispersion for these two wave lengths. 














Glass. Np (np —ng) 
Light phosphate crown......... pare EES 159 .00737 
Barium-silicate crown...... Sram ERC TSDC G 1.5399 .00909 
High-dispersion crown...... Secon sees ee OlO2 .01026 
Boratestlint eee ere exes oer e008 .01102 
Extra light flintae eden ott a 1.5398 .01142 
Ereavy flintitn.) eae ects sees ome acdc’ .02434 


Heaviest flint.......... SORES ACLS 1.9626 .04882 
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INDEX OF REFRACTION, AQUEOUS SOLUTIONS 


Substance 





Ammonium chloride 
Ammonium chloride 


Calcium chloride.... 
Calcium chloride... . 


Hydrochloric acid....._... 


Nitriciacid,..0senae 
Potash (caustic).... 


Potassium chloride........ 
Potassium chloride... . 


Potassium chloride. . 
Soda (caustic)...... 


Sodium chloride.... 
Sodium chloride. ... 
Sodium chloride. ... 


Sodium@nitrater eases 


Sulfuric acid........ 


Sulfuric acid.............. 


Sulfuric acid........ 
Zine chloride....... 
Zine chloride....... 





1.067 
1.025 
1.398 
1.215 
1.143 
1.166 
1.359 
1.416 


376 
- 189 
- 109 
-035 
- 358 
-811 
- 632 
-221 
.028 
359 
. 209 


Pe pp 








Density | Temp. °C 





Normal|solution 
Double|normal 
Triple;normal 


21.6 

18.07 
18.07 
18.07 


iw) 
bo 
oe 


ra 
oo 
BOwwww 


Index for 
»A = .5893 





(Na) 


FE et et ee et ek pe ep pep 


379 
-351 
.443 
. 397 
.374 





Observer 


Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Frauenhofer 
Bender 
Bender 
Bender 
Willigen 
Schutt 
Schutt 
Schutt 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 


ee eee 


INDEX OF REFRACTION OF FUSED QUARTZ 


———————— ee eee 





r r 

my, 15°C ni t8"C. nip,§15°'C [Pl Boxed B- 
185.467 1.57436 434.047 1.46690 
193.583 1.55999 435.834 1.46675 
202.55 1.54727 467.815 1.46435 
214.439 1.53386 479.991 1.46355 
219.462 1.52907 486.133 1.46318 
226.503 1.52308 508.582 1.46191 
231.288 1.51941 533.85 1.46067 
250.329 1.50745 546.072 1.46013 
257.304 1.50379 | 589.29 1.45845 
274.867 1.49617 643.847 1.45674 
303.412 1.48594 656.278 1.45640 
340.365 1.47867 706.520 1.45517 
396.848 1.47061 794.763 1.45340 
404.656 1.46968 








nem 
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INDEX OF REFRACTION, GASES 


Values are relative to a vacuum and for a temp. of 0° C. and 760 mm. 


pressure, 
(From Smithsonian Tables) 














Substance Kind of | tndices of refraction Observer 
light 
INGA 10) XR A eR ipa oo ei mtorr D 1.001079-—1. 001100 
UO ees SRR PaO) CoO CRORTG D 1.0002926 Perreau 
PASTA TOTS ok 0.2.8.) MCR suck) oot white 1.000381-1 . 000385 
Ammonia D 1.000373-1 . 000379 
AT POM, Bs ccs slo eee ee ook D 1.000281 Rayleigh 
Benzene D 1.001700-—1 . 001823 
Bromine D 1.001132 Mascart 
Carbon dioxide white 1.000449-1 . 000450 
Gionide.2 .:.:6 See ees sa ae D 1.000448-1 . 000454 
Gisulp hid ey —-. seams. white | 1.001500 Dulong 
disulphide: .. 2 saan «ne D 1.001478-1.001485 
TMONOKIGE:.....\0 vse kes aise white 1.000340 Dulong 
MONOKIGE.... s..1-). cea edeehe 2 <lers white 1.000335 Mascart 
Chlorine... .. sho QPne rc etttens ars white 1.000772 Dulong 
Chlonme ns’ |... cstectn sts D 1.000773 Mascart 
C@hlonoform.:\,).<:<cecsmerere steers oes D 1.001436—1 . 001464 
Cyanogen. 34). sk Ste ei Ate Ge white 1.000834 Dulong 
G@yanosent-.. 0 feces omen ore D 1.000784~—1 .000825 
Bithylllalcoho). . .c cea. eaten D 1.000871—1 . 000885 
GENO wah in ss ceategeaceitee ss: anche D 1.001521-—1 , 001544 
elim. 00.4, . 4 chiayete Seger bene te D 1.000036 Ramsay 
Hxrdrochlorice, acid seme. see so sels white | 1.000449 Mascart 
iy drochlorie! acid seeer ci) D 1.000447 Mascart 
1EGeh oes Senn dan Oa olor white 1.000138-1 .000143 
Hydrogen. .... 0. peel < D 1.000132 Burton 
BulphICS® <2... Meeps are D 1.000644 Dulong 
SulpMiderey cc pero ee ee D 1.000623 Mascart 
Iie thane cra 1-o sen «Oe white | 1.000443 Dulong 
ME CUA MICs Sy. cts aus ecko ere esas D 1.000444 Mascart 
Methy] alcohol. D 1.000549-1 . 000623 
Methyl ther... ... dics ce oe D 1.000891 Marcast 
INitme: OxIde..,.... facia aeke +o white 1.000303 Dulong 
INTEC ORCC. 4... carutess ein +s ane D 1.000297 Mascart 
Nitrogen os. sc « Fete oes « oe white 1.000295-1 .000300 
INTROS epee Some. on sb oaaee D 1.000296-1 . 000298 
INItEOUSdOXIGE.. ... ap amos jhe ese white 1.000503-1 . 000507 
INGtROUSIOXIde.. . setam-ttenes clas D 1.000516 Mascart 
OVO. 6 5 cote sce Hon oeimetees ech white | 1.000272-1.000280 
Oxmywente cS sefecars Sec cee ete D 1.00027 1-1 .000272 
Penta sy. dis afs a) oosrseetater eerie D 1.001711 Mascart 
Sulphur dioxide ys vse. sae. oe white | 1.000665 Dulong 
Sulphur dioxide. ..23%). cfr). <0 D 1.000686 Ketteler 
Water..... SPE eons oo Ot oe white | 1.000261 Jamin 
Watery siccts cevnss Oitere eee ee D 1.000249-1 . 000259 








COEFFICIENT OF TRANSPARENCY OF UVIOL GLASS 
FOR THE ULTRA-VIOLET 


For a thickness of 1 mm. 





Wave length, mi- 
CLONSES. .- donee 0.280)0.309)0.325/0.346)0.361/0. 3383/0. 397 


Uviol crown....... 0.56 |0.95 |0.990/0.996)0.999)1 .000/1 .000 
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REFLECTION OF LIGHT BY GLASS IN AIR 


The table gives the percentage R of light reflected by one 
surface of glass having a refractive index of 1.55 relative to air. 
The angle of incidence is 7, and the angle of refraction is r. 
The two components of the polarized light are marked _ || and 1 
according to the electric vector of the vibration. (Computed 
according to Fresnel’s formula.) 














a r i} R 

0 0° 0’ 4.65 4.65 4.65 
10 6° 26’ 4.84 4.47 4.66 
20 12°745/ 5.45 3.92 4.68 
30 18° 49’ 6.64 3.00 4.82 
40 PH? BACy 8.77 ihe 75) 5 26 
50 29° 37’ 12.54 0.46 6.50 
60 33° 58’ 19.35 0.12 9.73 
70 37° 19’ 31.99 4.00 18.00 
80 39° 27' Hate 23.34 39.54 
90 AQ ea ihG 100.00 100.00 ~| 100.00 


REFLECTION BY TRANSPARENT MEDIA IN AIR 


For Norma IncipENcE 
The table gives the per cent of the normally incident light which is re- 
flected by transparent media of various indices of refraction. m = index 
of refraction, 22 = reflected light, 7 = angle of incidence = 0. 


(Computed from Fresnel’s formula.) 











se EN ne 
_ R | “ | R | i | R 
1.0 | 0.00 1.7 6.72 2.4 17.0 
11 0.23 1.8 8.16 25 18.4 
12] 0.83 1.9 9 63 2.6 19.8 
13 1.70 20 1.1% 27 21.1 
14] 2.78 21 12.6 2.8 22.5 
15 | 400 22 14.1 2.9 23.8 
1 6 bss 23 155 3.0 25 0 


-_—----- eee 


COEFFICIENT OF TRANSPARENCY OF GLASS FOR THE 
INFRA-RED 


Normal incidence, thickness 1 em. 











Wave length, microns....| 0.7 | 1.1 | 1.7 | 2.3 | Wee Wr sjl 

Crown, borate.......... 1.00). .55)) .21 | .025) :04 
borosilicate. 72.1. 5-5 25) «. . 14] .61] .383 | .034] .021 

Elin tap lioh tae ener ee 1.00) .91| .82) .45 | .083] .019 
ReAV Vee eee 1.00/ 1.00] 1.00]1.00 | .45 | .019 
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INDEX OF REFRACTION OF AQUEOUS SOLUTIONS OF 
SUCROSE (CANE SUGAR) 
The table gives the index of refraction for \ = 0.5893 of aqueous sugar 


solutions at 20°C from 0—85% sugar. Corrections for temperatures other 
than 20° are given at the end of the table. 














Per cent 

Suds 10g aan, faa) bee iter oan e! | LHe |.82 9 
00. 1.3 330 331 333 334 336 337 3388 340 341 342 
i he 344 345 347 348 350 SOL S08 355 3565 357 
2. 359 361 362 363 365 367 368 369 371 373 
3. 374 375 377 378 380 381 382 384 385 387 
4. 388 389 391 393 394 395 397 399 400 401 
5. 403 405 406 407 409 411 412 413 415 417 
6. 418 419 421 423 424 425 427 429 430 431 
ha 433 4385 436 437 439 441 442 443 445 447 
8. 448 450 451 453 454 456 458 459 461 462 
9. 464 465 467 469 470 471 473 475 476 477 
10. 479 481 482 483 485 487 488 489 491 493 
11. 494 496 497 499 500 502 504 505 507 508 
12. 510 512 513 515 516 518 ‘520 521 523 524 
13. 526 527 529 531 5382 533 535 537 538 539 
14. 541 543 544 546 547 549 551 552 554 555 
15. 557 559 560 562 563 565 567 568 570 571 
16. 573 575 576 578 580 582 583 585 587 588 
14. 590 592 593 595 596 598 600 601 603 604 
18. 606 608 609 611 612 614 616 617 619 620 
19, 622 624 625 627 629 631 632 634 636 637 
20. 639 641 642 644 645 647 649 650 652 653 
21. 655 657 658 660 662 663 665 667 669 670 
22. 672 674 675 677 679 681 682 684 686 687 
23. 689 691 692 694 696 698 699 701 703 704 
24. 706 708 709 711 713 715 716 718 720 721 
25. 723 #725 726 728 730 731 733 735 737 738 
26. 740 742 744 745 747 749 751 753 754 756 
27: 758 760 761 763 765 467 768 770 772) (773 
28. 715 (77 779 780 782 784 786 788 789 791 
29. 793 795 797 798 800 802 804 806 807 809 
30. 811 813 815 816 818 820 822 824 825 827 
31. 829 831 833 834 836 838 840 842 843 845 
32. 847 849 851 852 854 856 858 860 861 863 
33. 865 867 869 870 872 874 876 878 879 881 
34. 883 885 887 889 891 893 894 896 898 900 
35. 902 904 906 907 909 911 913 915 916 918 
36. 920 922 924 926 928 929 931 933 935 937 
37. 939 941 943 945 947 949 950 952 954 956 
38. 958 960 962 964 966 968 970 972 974 976 
39. 978 980 982 984 986 987 989 991 993 995 
40. 997 999 *001 *003 *005 *007 *008 *010 *012 *014 
41. 1.4 016 018 020 022 024 026 028 0380 032 034 
42. 036 038 040 042 044 046 048 050 052 054 
43. 056 058 060 062 064 066 068 070 O72 074 
44. 076 078 O80 082 084 086 088 090 092 094 
45. 096 098 100 102 104 107 109 111 113 4115 
46. 17 19") 121.123! 125 127 129 131 183 1385 
47. 137 139 141 1438 145 147 150 152 154 156 
48. 158 160 162 164 166 1699 171 9173 1% 177 
49. 179 181 183 185 187 189 192 194 196 198 
50. 200 202 204 206 208 211” 213° S205 «217 +219 
Sik 221 223 225 227 229 231 234 236 238 240 
52. 242 244 246 249 251 253 255 257 260 262 
53. 264 266 268 270 272 215, 24a 209 281 283 
54. 285 287 289 292 294 296 298 300 303 305 
55. 307 309 311 313 316 318" 3200322 325 - 327 
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INDEX OF REFRACTION OF AQUEOUS SOLUTIONS OF 
SUCROSE (CANE SUGAR) (Continued) 


























Per cent 
Soran OF aed 2 3 4 2D eat O vf ier 2) 
55. 1.4 307 309 311 313 316 318 320 322 325 327 
56. 329 331 333 336 338 340 342 344 347 349 
uy AS 351 353 355 358 360 362 364 366 369 371 
58. 373 375 378 380 382 385 387 389 391 394 
59. 396 398 400 403 405 407 409 411 414 416 
60. 418 420 423 425 427 429 4382 434 436 439 
Giz 441 443 446 448 450 453 455 457 459 462 
62. 464 466 468 471 473 475 477 479 482 484 
63. 486 488 491 493 495 497 500 502 504 507 
64. 509 511 514 516 518 521 523 525 527 530 
65. 5382 534 5387 5389 541 544 546 548 550 553 
66. 558 561 563 565 567 570 -572 574 577 579 
67. 581 584 586 588 591 593 595 598 600 602 
68. 605 607 609 612 614 616 619 621 623 625 
69. 628 630 632 635 637 639 642 644 646 649 
70. 651 653 656 658 661 663 666 668 671 673 
wae 676 678 681 683 685 688 690 693 695 698 
72. 700 703 705 708 710 WAS els TLCS 20 eaioe, 
73 (PAS “7OH, TEX) TER? “7S 737 740 742 744 747 
74 749 752 754 757 759 762 764 767 769 772 
75. 774 777 779 782 784 787 789 792 794 797 
76. 799 802 804 807 810 812 815 817 820 822 
ade 825 827 830 832 835 838 840 843 845 848 
78. 850 853 855 858 860 863 865 868 871 873 
79. 876 878 881 883 886 888 891 893 896 898 
80. 901 904 906 909 912 914 917 919 922 925 
81, 927 930 933 935 938 941 943 946 949 951 
82 954 956 959 962 964 967 970 972 975 978 
83 980 983 985 988 991 993 996 999 *001 *004 
84 1.5 007 009 O12 O15 017 020 022 025 028 030 
85. 033 
TEMPERATURE CORRECTIONS 
Below 20°C the correction should be subtracted from the per cent sugar. 
Above 20°C the correction is to be added to the per cent sugar. 
Temp. Approximate per cent sugar 
°C | 1) 159) 20) | 30-f 40°)" S08) 60" 70m] 75 
15 0.25) 0.27| 0.31] 0.31] 0.34) 0.35] 0.36] 0.37] 0.36] 0.36 
16 0.21} 0.23) 0.26] 0.27) 0.29] 0.31) 0.31) 0.32) 0.31] 0.29 
17 0.16] 0.18} 0.20) 0.20) 0.22) 0.23} 0.23} 0.23] 0.20) 0.17 
18 0.11} 0.12} 0.14] 0.14] 0.15) 0.16} 0.16] 0.15) 0.12) 0.09 
19 0.06] 0.07} 0.08] 0.08} 0.08} 0.09) 0.09] 0.08) 0.07) 0.05 
21 0.06} 0.07] 0.07} 0.07} 0.07) 0.07} 0.07) 0.07} 0.07) 0.07 
22 0.12} 0.14} 0.14) 0.14] 0.14) 0.14} 0.15} 0.14] 0.14) 0.14 
23 0.18} 0.20) 0.20) 0.21) 0.21) 0.21) 0.23] 0.21) 0.22) 0.22 
24 0.24] 0.26) 0.26} 0.27) 0.28} 0,28} 0.30] 0.28) 0.29) 0.29 
25 0.30) 0.32] 0.32} 0.34] 0.36] 0.36} 0.38] 0.36] 0.36) 0.37 
26 0.36] 0.39} 0.39} 0.41] 0.43] 0.43} 0.46] 0.44] 0.43] 0.44 
27 0.43) 0.46} 0.46} 0.48) 0.50] 0.51] 0.55] 0.52) 0.50) 0.51 
28 0.50} 0.53) 0.53} 0.55) 0.58] 0.59] 0.63] 0.60) 0.57) 0.59 
29 0.57|} 0.60) 0.61) 0.62} 0.66} 0.67) 0.71) 0.68} 0.65} 0.67 
30 0.64! 0.67] 0.70! 0.711 0.741 0.75! 0.80! 0.76] 0.73| 0.75 





REFLECTION OF LIGHT BY METALS 


The table gives the per cent of normally incident light which is reflected 
by the polished surface of various metals. 



































| Mer- 
- |Bronze| Copper,| Gold, Magna- | Mag- 
Wave | Anti- : cury 
(68 Cu,| commer-] electro- | Iron. lium, ne- < 
length. | mony, 32 Sn).| cial. lytic. Mach’s. | sium. ere 
.251 .30 25.9 38.8 67.0 
288 ares 24.3 34.0 70.6 
305 25.3 31.8 ee 
326 24.9 28.6 75.9 
2357 27.3 27.9 81.2 
2385 53 28.6 Paes ix 83.9 
420 iss 32.7 29.3 cane 83.3 
450 FS. irs 37.0 33.1 eanaye 83.4 cote | toes 
500 -63 43.7 47.0 55 83.3 .72 | 70.9 
550 ayers 47.7 74.0 oem 82.7 ccorece alten Ct Soe 
-600 53 . 64 71.8 84.4 57 83.0 -73 | 69.9 
650 a Wage 80.0 88.9 Saale 82.7 Hered) (Alida 
.700 siete 83.1 92.3 59 83.3 72.8 
.800 Cre state 88.6 94.9 Sh 84.3 
1.00 55 .70 SOL ||| Pesieccec . 65 84.1 74 
2.0 -60 .80 95.5 96.8 .78 86.7 oft 
3.0 -65 86 OM SLT ares « 84 87.4 .80 
4.0 68 .88 97.3 96.9 89 88.7 .83 
9.0 ath -93 98.4 98.0 .94 90.6 93 
| 
: Silver 
A Plati- pe : 
Nickel, chemi- | Silver- Specu- 
mee electro- a oe cally backed lum Steel. pee, 
& lytic. lyti depos- glass. metal. ie 
Mush ited. 
251) 37.8 33.8 ok a ieee ir: 29.9 32.9 
. 288 42.7 38.8 Oe ene ee BLT. 35.0 
. 305 44.2 39.8 eg B= tae 41.7 37.2 
326 45.2 41.4 14-68%.) F585 Fes eee 40.3 
357 48.8 43.4 1 SCGY wt AS Pees 51.0 45.0 
, 385 49.6 | 45.4 SA eerste 53.1 47.8 
.420 56.6 51.8 S616) oll eects 56.4 51.9 
.450 59.4 54.7 90.5 85.7 60.0 54.4 
.500 60.8 58.4 91.3 86.6 63.2 54.8 49 
.550 62.6 61.1 92.7 88.2 64.0 54.9 S 
.600 64.9 64.2 92.6 88.1 64.3 55.4 .51 
650 66.6 66.5 94.7 89.1 65.4 56.4 
. 700 68.8 69.0 95.4 89.6 66.8 57.6 .54 
.800 69.6 70.3 9G) Sill Marsescciereal|) ae set 58 0 
1.00 72.0 72.9 OT EO) sail euperecteas 70.5 63.1 62 
2.0 83.5 80.6 O7 8h || td ess 80.4 76.7 85 
3.0 88.7 88.8 QS r i Liat | Nesta 86.2 83.0 -90 
4.0' 91.1 91.5 OSS UIT Hee 88.5 87.8 .93 
9.0 95.6 95.4 98.7 ORI ORD 92.2 92.9 -95 





i 
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REFLECTION OF LIGHT BY METALS 


The table gives the percent of normally incident light which is reflected by 






































the polished surface of various metals. 
Coblentz, 1906, 1911 
Wave| Alum-} Cad- Cobalt Graph-| Irid- | Molyb- |Pallad-} Rhod- 
length| inum | mium |~°?2 ite ium |} denum | ium ium |Silicon 
m5) a ok a 22 ee 46 ae 76 34 
6 a oe LE 24 - 48 a 77 32 
.8 Bat Ne ds 25 on 52 as 81 29 
130 val 72 67 27 78 58 72 84 28 
2.0 82 87 72 35 87 82 81 91 28 
4.0 92 96 81 48 94590 88 92 28 
TsO) 96 98 OB mee: 95 93 94 94 28 
10.0 98 98 97 59 96 94 97 95 28 
12-0 98 99 97 54 96 95 97 BA i 
a a ee ee et ee 
ee ee eee 
Wave | Tanta- | Telur- n Vanad- Des Wave | Tung- epee 
length} lum ium Tin | ium Zinc length | sten* Stellite 
aii) 38 | we aa 57 SE enllis) 32 
.6 45 | 49 | e 58 Rs -20 | .42 
.8 64 | 48 a 60 He 30 nh ae .50 
1.0 Thee || 50 | 54 61 80 -50 -50 .64 
2.0 CY | 52 || | 61 69 92 sh son .67 
4.0 93 | DE | 72 79 97 1.00 -576 -689 
7.0 es GEE 81 88 98 2.00 .900 TAT 
10.0 a Stpall> eon: a4 98 3.00 -943 792 
12.0 95 Si || 99 4.00 .948 - 825 
5.00 .953 . 848 
9.00 aided . 880 





























*Coblentz, Emerson, 1917. 


RELATIVE STIMULATION OF THE THREE PRIMARY 
COLOR SENSATIONS BY DIFFERENT WAVE LENGTHS 








Wave 

length. . ./0.36u) 0.38] 0.40] 0.42] 0.44! 0.46] 0.48] 0.50! 0.52 0.54 
Riedie aire OOM TOF 05) 220 ELON LION SL ON PSvon for ORlo3n0E\20NO 
Green)... -. OOM ONO) | OLON) OOF 0700 5250818720528. ONlGato 87.0 
Blue. o. 4..4 0.0 |10.5 |29.0 |52.0 |76.0 |78.0 |68.0 |46.0 |16.0 7.0 
——_—. td 








Wave 

length. . .]0.56u/0.58 |0.60 |0.62 |0.64 |0.66 10.68 |0.70 |0.72 0.74 
Reda ie. te, ate 56.0 |69.0 |71.5 |59.0 |30.0 |12.0 | 5.0 | 2.0/1.0 | 0.0 
Greeny. 4.8) 86.0 |67.0 |37.0 |10.0 | 2.5 1.0 | 0.0 20.0 | 0.0 |-0.0 
BUG. at.8 «8 Ar OF}, om 0!.0)))! 0,08), OZORIFO. 0s OL05\ 0). ONhkOL Onl ONO 














2292 

















REFLECTION OF LIGHT BY METALS (Continued) 
Coblentz, Bulletin 379, Bureau of Standards 1920 

















Wave-length in u» —0.001mm. Silver ene Stellite Zinc 
O45. rk. .t ea 88.0 56.5 63.5 54.0 
Dist51 esseeeeney Games, euceneeramen ae 90.0 57.8 65.8 55.0 
OS d arriba rete 91.5 59.0 68.3 56.0 
LEGO casey hols. hs tee te 6 hs, = 92.7 60.2 One 57.5 
OGD Ree LPM getene ea ia 3 93.5 61.8 (leO) 60.0 
DT Viewer aacyes bokve or Geran ae 94.1 63.7 71.8 61.0 
ORS Sak. Atos Pe 94.7 65.6 72.4 61.5 
O28 Omarre ss. Sansa ahs. 95.1 67.2 73.0 61.5 
Oe OORr cl ceteris she 96.0 70.0 73-5 55.5 
CUES HTE ee A Metros 0. SCR elon 96.3 bot! es: 51.0 
LOO Raabe.) 3S Besclo lore 96.5 (2.8 74.0 49.0 
Ibs US ene aaeh corte oiatoc aie arn 96.7 73.0 AIA 53.5 
THC e a ae ne Eee eee 96.9 73.6 ams 62.5 
S20) eae er aakroe 97.2 74.8 74.5 74.7 
UL ete taser else 97.4 77.0 75.0 85.8 
1 Peco US eee Somes Gee nenee nen ate 97.6 78.2 ome 88.4 
MAY ROR tae eet ot wre ob. 97.8 81.2 76.0 92.0 
ZOO etm mbar ast sok 97.9 83.8 76.8 94.0 
DOORS aot M codes, ee 98 .0 87.0 78.6 95.3 
SOOO <<. age tertss of ob 98.0 88.7 80.0 95.5 
BU e acer crmeate Fechs ater ie 98 .0 89.5 81.4 95.8 
400. & ace eels Phd 98 .0 91.0 82.8 96.2 
TRANSMISSION FACTORS FOR “GROUND”? GLASS 
Luckiesh 
Transmission Factor 
Side toward 
light 
Narrow beam | Diffuse 
| \ 
Sand blasted............... Rough 0.783 | 0.702 
Smooth 739 | 695 
Ftehed, fine ue hho. MAS Rough | .794 | .709 
Snooth 758 | . 704 





COEFFICIENTS OF REFLECTION OF MAGNESIUM 
CARBONATE AND MAGNESIUM OXIDE 
Frank Benford, 1947 


5500 | 6000. 








nA 4500 | 5000 | | 6500 
| | 
MgCOs... .| 0.967. | 0.977 | 0.983 | 0.987 | 0.989 
MgO.0.4 | 0.980 | 0.986 | 0.991 | 0.904 | 0.995 
| 


DIFFUSE REFLECTING POWER 


The diffuse reflecting power, or ratio of total luminous flux reflected to 
that received, measured for the various regions of the spectrum. The wave 
lengths given are those of maximum energy. — Coblentz, Bulletin, 196, Bureau 
of Standards 1912. 


Reflecting power % 
















Material 
8.8 |24.6 
Lampblacks 
PALO biscatees cere ween tes Sete ore Be Oe : . : 4.4 
paraffin-candle............... noe DT |i. sisyifineceeene een eee 
POSER: Ape adds Bohs artes eee Oe Pec rar " Pella pact 3.0 
sperm: candle: :,334...0) oc ase oe 4.6 
camphor Mier ce ste one 5.7 
acetylene. 5s Neeiich oe 2.1 
Platinum black 
electrolytic. 2s. «ck s tecneok 4.2 
Pigments 
cobalt oxide, Co203........... 5.9 
copper oxide, CuO............ SQN eee 4.4 
chromium oxide, Cr2O3........ 9 5.0 | 8.2 
leadvoxide: PbOnP en = ee .6] 25.6 | 9.5 
red iron oxide, FexOs.......... 9 3.7 | 9.1 
ttrium) oxide, YoOs.).....052.. -4) 11.1 {10.0 
ead chromate, PbCrOy........ «2 4.74| 7.4 
aluminum oxide, AlO3........ 8 te 6.5 
thorium oxide, ThOz.......... 9 7.11/10.0 
f£ingroxide,;7nOs Jk. ese nO hs 5.1 
magnesium oxide, MgO....... 0 2.5] 9.1 
calcium oxide, CaO .......... 58) 3.6 | 6.2 
zirconium oxide, ZrOz......... a2, 5.1] 5.4 
ED 9.3 | 6.9 
lead carbonate, PbCO3........ were 5 





o__ 
ae 
eho: 
ary 


HOO 






magnesium carbonate, MgCOs.. 


Paints 
white lead No. 103............ Fea : sD, | cyscoal caeseuecereet |torerere 
es 5 Si LOD ee B Arlo TB ia oto -Bnb.atin fel eee gal cedehe ne yetene eee : 
zinc lead white No. 107 aa Al (ao ris cieto (Ore (Rise a cel I's). a6 
- ee Sate cise pe aoe fi od. s|isud,esedtedens eveperel ate 3a 
white lea lo 
wees coe } No. S00 EK ee | 7068 |e. | a eee 7 
Miscellaneous 
asphalt (pavement)........... ee Be be sycmerear heroes reaper atone =O 
blackwfelti.:. ccisaaenetonyacketee ss 2 Pa es ice: Saas (ee ny 
iblackiwvelvetie. ere eee oe sid 
bluestone (sandstone) SiOz..... es d : 
blue flannel).s4 sont eas stan AD ail 5 Fevtersscortel| Secrest bearers Xe 
rick: 
light, buff 2.7...) semi eee Rey aA Were tirereatecs lhe: sous | heperereeen ane fe 
Garkérs <Vh Ce SMe Oe Soe LOMAS... eee, | eck a eee Selene 
red. brickifis.¢n- nese. pe cs Ll op af eye lence pA teiere 
darker & glazed............ Seed Be ec Peres etic oucinns| Plrcd ox Sell (A ter c 
Cotton cloth: 
diamine fast red 8BL...... ence B= axciywtsuntchts| hovel bnomawomerere Heneete 
diamine fast black CB—...] .... Us [pear : 
columbia fast black R....... te LS hersashstocsheil aevecl| Merete tara enere 5 
diamine aldehyde black...... eye BD Oilileuaveaetete rs SAR onl oe eee ae a 
sulphur black AW L—..... ihe ‘ i ters 


DIFFUSE REFLECTING POWER (Continued) 


The diffuse reflecting power, or ratio of total luminous flux reflectea to 
that received, measured for the various regions of the spectrum. The wave 
lengths given are those of maximum energy. — Coblentz, Bulletin, 196, Bureau 
of Standards 1912. 








Reflecting power % 





Material 


————— | |) SE cri i §). 


Woolen Cloth: 


lanacyl blue BN—......... Fee 2d apenas amar] apace teen, « 
salacine blue black AH—...] .... 14.6 ECC 8-3 (Beta oem bt | a 
5 black PB—........ Bre, 1S Lb: Voy. ane Ee. 

Linen: 

starched, dull finish......... ate SLO ina Finale ale eee ee 

deep blue cloth (Navy Dept.)| .... 1 Weal Ul lege eie ead (toe yo iP Pao 

lighter shade? © -lls-h «dela supa NS). 2, ecépseaxcseps'l)avs opal Pare eer 
Feldspar, KAISixOs........... cee Sal | eety aioe. 86.7 |38.2) { 10.3 | 9.7 

cleavage surface............ hediove SOA ihe cae lt vee L456 eas. 
Granolith (pavement)......... Sad DG: D) esos 5.05 bet | a eee cc 
Green Leaf (tulip tree)........ eee Zn) STO TAS oe oes clo mai 
Indiana limestone, CaCO3..... Sent Fat el er a 20.3 5.0 
Quartz (powder, French Flint) 

SiQs:. eket rections biocicny & 81.0 41.5 | 7.9 9.0 
Slate (dark clay)......,...... GA eee ee 13.4] 20.0 
White marble CaCO: ground, 

ullpolistied. 4) f.2s. bs... 2 DEM, 5320 | Senieees 6.4 SRG ees 

cleavage, surface........... Sai AU leks ual Pasir neneieted Nn. act 1B Gigs eceucll (ete 
Wiite paper's). 5. 0h2.0..)... aa: eis (fal Af 74.7 |18.2 5.0 

two thicknesses............. Be, aie, CEC risen ell hoch tare art eal eee 
White paper, (Bond).......... CREO Ao cm ae ee ere omen bs aa 





DIFFUSED REFLECTION 
Albedo 


Giving the percent of diffused reflection of ‘‘ white light ” for various sur- 
faces. Sumpner, Zéllner and others. 















Reflections 















Material Reflections Material 
Wood, pine....... 40 . Parchment 
Cardboard, heel t,o” son Rilt('shectar sain: 22 
Wellies vo see o: LO ne |l] CUE ARSI oo 6 sist 35 
white. 2a... aa. 60-70 Cloth 
Painted surface, .. SEXO so saab ee 1 
yellow. 6. aa 40 WRIGINS Sooo dao 35 
white washed... 50 WAM. es oS boo 6 60-70 
Paper Velvet 
tracing... 0.5.) 2) bla ckewe rasta. 0.4 
ordinary white. . 60-70 
blotting. ee 70-80 Loam, sandy..... 24 
chocolate color. . 4 
TOWD es ae 13 Earth, moist...... 8 
blue ess ae a eee 25 
yellowWsres-p 25 Marl, argillaceous. 16 


REFLECTION COEFFICIENTS 


Coefficients of Reflection of Miscellaneous Surfaces for Monochromatic 


Radiation in the Visible Spectrum 
(J. L. Michaelson) 


Material 


Wave lengths (u) 














0.400 | 0.500 | 0.600 | 0.700 
eoroee Black /int@ i ay wee a es. 0.003 | 0.003 | 0.003 | 0.003 
ay, 
Kaolin’ (treated) \acpene bh ne eee ee 0.82 0.81 0.82 0.82 
Kaolin (untreated) ssh eee 0.75 0.79 0.85 0.86 
Witte: Georgia. Birecvrecy.iee nore teredor: 0.94 0.92 0.93 0.94 
Margnesiumoxidescnen oe een inn 0.97 0.98 0.98 0.98 
Paint, 
Lithopone jasa.sgi.n eae eee eros 0.95 0.98 0.98 0.98 
MgCoO;-Vynal Acetate Lacquer....... 0.90 1.88 0.88 0.88 
ZOO- Milled. h 5b eb Medd once ek 0.74 0.84 0.85 0.86 
Paper, 
Blotting eins c bh am abe dee hoe 0.64 0.72 0.79 0.79 
Calendered .....sd movant taeda Leen 0.64 0.69 0.73 0.76 
Crepes green ia). b asa geree amet eater evens 0.23 0.49 0.19 0.48 
Crepe fred ee ec loch urtiotaren 0.038 0.02 0.21 0.69 
Crepe ty ello war sacancns oeidtertes een ann Onda 0.44 0.75 0.79 
News. Printi Stockman erereeeaeinen 0.38 0.61 0.63 0.78 
Peach, 
Green Psy Heya etic ee eee bs 0.18 ORL, 0.62 0.63 
RIPeTAUNe. Breet! seisaroninacatie SM haere: 0.10 0.10 0.41 0.42 
Pear, 
Greene hottie seis share tee claret es 0.04 0.12 0.29 0.41 
Rpence einer ras the poo clocdbereaseccett meee te. 0.08 0.19 0.46 0.53 
Pigment, 
Chrome: Vellowanw acey eee nee 0.05 0.13 0.70 0.77 
Hrencht Ochresiecs ane «chimes Ces 0.06 0.14 0.50 0.56 
Porcelain Enamel, : 
BING Secetetomuec par nd heen ok ace bane 0.44 0.10 0.05 0.23 
Orange sae sept ocn Rows ac. eames 0.09 0.09 0.59 0.69 
Od re eI ls ca ucn nomena 0.05 0.03 0.08 0.62 
W hitesincciac: ado ee ase eee Onan 0.73 0.72 0.70 
Y cllowsicins crue ore oe ee Oru 0.46 0.62 0.62 
Taleumltalian: sects. a.100 cease 0.94 0.89 0.88 0.88 
Wheat. Blount: x 8.2) tus 9 Rata ane 0.75 0.87 0.94 0.97 








ee 0 Oe ee 
REFLECTION COEFFICIENTS OF SURFACES FOR 
“INCANDESCENT” LIGHT 


Material ature: S f Coefficient | Authority 




















Aluminum, ‘ Alzak’”’.......... Diffusing 0.77-0.81 3 
CA zak? eee, ooo ene Specular 0.79-0.83 3 
On Glass re ee rmie yishcee First Surface 0.82-0.86 4 
‘Polished acer... ce Specular 0.69 3 

BlackiPaper nein sce Diffusing 0.05-0.06 4 

Chromium... 0) eee osc Specular 0.62 4 

Copper er or nee Specular 0.63 4 
OLGIRY State e's ates wetentns eco + cpa Specular 0.75 1 

Magnesium oxide............. Diffusing 0.98 5 

Nickel ie fcc en ronnie Specular 0.62-0.64 13 

Platinum, 07 ob eee en Specular 0.62 il 

Porcelain Enamel............. Glossy 0.76-0.79 3 

Porcelain Enamel............. Ground 0.81 3 

Porcelain Enamel............. Matt. 0.72-0.76 3 

Silverwres.. cho eee Polished 0.93 1 

Silvered(Glass¥--70) eee Second Surface | 0.88-0.93 3 

NO Woextrasises.-,- cttasis ee 2p eee oe Diffusing 0.93 2 

Stecliass. s.r re ee eee Specular 0.55 1 

Stellitesnn. she. ee Specular 0.58—-0.65 4 





(1) Hagen and Rubens 
(4) Frank Benford. 





(2) Nutting, Jones, and Elliot. 
(5) J. L. Michaelson. 
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(8) J. E. Bock. 


EMISSIVITY AND ABSORPTION 


These data are the result of 


investigations made by the 


Bureau of Standards, the British National Physical Laboratory, 
General Electric Research Laboratories, and several eastern 


universities, and were collected by W. I King of the General 


Electric Company. 


Low Temperature Total Emissivities 








Silver, highly POR aie 0.02 | Brass, polished........ 0.60 
Platinum“ . 0.05 | Oxidized copper....... 0.60 
Zine ue S 0.05. | (Oxidized. steel...:..... 0.70 
Aluminum, g: 0.038 Bronze paint.-es) 2s) 0.80 
*Monel metal, polished. 0.09 | Black gloss paint...... 0.90 
Nickel > 0712 | *Wihitedlacquer. 2.24%. .- 0.95 
Copper 0.15 | White vitreous enamel. 0.95 
Stellite ce 0.18 | Asbestos paper........ 0.95 
Cast iron mS 0.25 | Green paint.. ae 02.95 
Monel metal, oxidized.. 0.43 | Gray paint........... 0.95 
Aluminum paint ae eae 55. Lamp black..:0.. 2.0.95 
Coefficient of Absorption of Solar Radiation 
Silver, highly oe 0.07.| Stellite, polished....... 0.30 
Platinum . 0.10 | Light cream paint..... 0.35 
Nickel 4 re . 0.15 | Monel metal, polished. 0.40 
SATurumuin. | eee ee 0.15 | Light yellow paint..... 0.45 
Magnesium carbonate.. 0.15 | Light green paint...... 0.50 
ZIncloyid Gs}. -saeeae 0.15 | Aluminum paint....... 0.55 
PS UCC ees. set sc 0.20 | Zinc, polished metal... 0.55 
Copper nin cs eae oe 0.25 Gray No.1 Gia eeprom ee 0.75 
White lead paint....... 0,25. Black matte... shins. 0.97 
Zine oxide paint....... 0.30 


* Questionable because of scant or inconsistent data. 


TOTAL EMISSIVITY 


Roser AND WeENSEL, NATIONAL Burnav or STANDARDS 























. Temp.) Emis- . Temp.| Emis- 
Material oC ea? Material °0° | sivity 
Alloys romsrusted sun snvaerreeterene 25 | 0:65 
20Ni-25Cr-55Fe, oxidized. .| 200 | 0.90 wrought, dull. ....0... 25 | 0.94 
500 | 0.97 oxidized......| 350 | 0.94 
60Ni-12Cr-28Fe, oxidized..| 270 | 0.89 |Lead, unoxidized............ 100 | 0.05 
560 | 0.82 Oxidized Maren naleiree 200 | 0.63 
80Ni-20Cr, oxidized....... 100 | 0.87 ||Mercury, unoxidized......... 25 | 0.10 
600 | 0.87 100 | 0.12 
1300 | 0.89 ||Molybdenum, unoxidized....} 1000 | 0.13 
Aluminum, unoxidized....... 25 | 0.022 1500 | 0.19 
100 | 0.028 2000 | 0.24 
500 | 0.060\|Monel metal, oxidized. ...... 200 | 0.43 
oxidized, .:/:e.. + 200 | 0.11 600 | 0.43 
600 | 0.19 ||Nickel, unoxidized........... 25 | 0.045 
Bismuth, unoxidized......... 25 | 0.048 100 | 0.06 
100 | 0.061 500 | 0.12 
Brass, oxidized...;........+| 200), 0.61 1000 | 0.19 
600 | 0.59 oxidized.nit,ciers feelin 200U|uOnsa 
unoxidized............ 25 | 0.0385 1200 | 0.85 
100 | 0.035)Platinum, unoxidized........ 25 | 0.037 
Carbon, unoxidized.......... 25 | 0.081 100 | 0.047 
100 | 0.081 500 | 0.096 
500 | 0.079 1000 | 0.152 
Chromium, unoxidized....... 100 | 0.08 | 1500 | 0.191 
Cobalt, unoxidized..,....... 500") 0213) Pilica brick en esesurileine 1000 | 0.80 
1000 | 0.28 1100 | 0.85 
Columbium, unoxidized. ..... 1500 | 0.19 |\Silver, unoxidized........... 100 | 0.02 
2000 | 0.24 500 | 0.035 
Copper, unoxidized.......... 100 | 0.02 |Steel, unoxidized............ 100 | 0.08 
liquid | 0.15 liquid | 0.28 
oxidized aeaaetrentaes 200 | 0.6 Oxidizedueet a eee eae 25 | 0.80 
1000 | 0.6 200 | 0.79 
calorized 3.55.66 100 | 0.26 600 | 0.79 
500 | 0.26 |\Steel plate, rough........... 40 | 0.94 
calorized, oxidized. 200 | 0.18 400 | 0.97 
600 | 0.19 calorized, oxidized. ... . 200 | 0.52 
Rive ioricko wenn. 4:1 awe 1000 | 0.75 600 | 0.57 
Gold, unoxidized............ 100 | 0.02 |Tantalum, unoxidized....... 1500 | 0.21 
500 | 0.03 2000 | 0.26 
Gold enamel......../.......} 100 | 0.37 |lTin, unoxidized............. 25 | 0.043 
Tron, unoxidized.............| 100 | 0.05 100 | 0.05 
oxidized.......... 100 | 0.74 |'Tungsten, unoxidized........ 25 | 0.024 
500 | 0.84 100 | 0.032 
1200 | 0.89 500 | 0.071 
cast, unoxidized........ 100 | 0.21 1000 | 0.15 
liquid | 0.29 1500 | 0.23 
cast, oxidized.......... 200 | 0.64 2000 | 0.28 
600 | 0.78 }|Zine, unoxidized............. 300 | 0.05 
cast, strongly oxidized. . 40 | 0.95 
250 | 0.95 








2298 


SPECTRAL EMISSIVITY 


Prepared by Roeser and Wensel, National Bureau of Standards 
Spectral Emissivity of Materials, Surface Unoxidized for 0.65. 































Element Solid | Liquid Element Solid | Liquid 
Beryllium...... OGL OSGi eh DOLLS. 5. crontere otalsie 0.36 | 0.40 
Carbon.... 0280-0793 \eeee. | Ditanium ss... sees e 0.63 | 0.65 
Chromium 07340739! Tangsten..n...4. news k 0.43 
Cobalt..... 0%36)::0537-|-Uranium 3%) «2 cassie s 0.54 | 0.34 
Columbium. OFS7FOs40 4) Vanadium. oc. 1. cee 0.35 | 0.32 
Copper.... OOLOMORUS sy Vittrrumic...- coe 0.35 | 0.35 
Erbium.. - OF55) OFSS | Zirconiumiee... «2s see 0.32 | 0.30 
Golds rane OM ANOL2shSteclkhessintees ce coe 0.35 | 0.37 
Iridium... 0230) 2228. fi Castiton wes. 22: 2222sk 0.37 | 0.40 
Tron ate series, 0.35} 0.37 | Constantan............ 0.35 
Manganese..... O59 02597 fMonele os. as es oe 0.37 
Molybdenum... 0.37) 0.40 || Chromel P (9ONi-10Cr).| 0.35 
INiokele esos 0.36] 0.37 || 80Ni-20Cr.:........... 0.35 
Palladium...... 0.33] 0.37 || 60Ni-24Fe-16Cr........ 0.36 
Pipe UI sc...» - 0.30) 0.38 | Alumel (95Ni; Bal. Al, 
Rhodium....... 0.24!) 0.30 Vira Si) cersieipie ie eaersleeete sexs 
Silversetccn sc: 0.07|-'0.07 | S0Pt-1ORh.:....0..... 0.27 
Tantalum... . . O49] eres 


Spectral Emissivity of Oxides 
The emissivity of oxides and oxidized metals depends to a large extent upon the roughness 
of the surface. In general, higher values of emissivity are obtained on the rougher surfaces. 





















































Probable | Probable 
value for value for 
Range of | oxide Range of | oxide 
Material observed | formed Material observed | formed 
values on values on 
smooth smooth 
metal metal 
Aluminum oxide....... 0.22-0.40} 0.30 ||Alumel (oxidized)......)...:..5.. 0.87 
Beryllium oxide........ 0.07-0.37| 0.35 ||Cast Iron (oxidized)....)......... 0.70 
Cerium oxide.......... 0.58-0.80} .... |\Chromel P (90Ni-10Cr) 
Chromium oxide....... 0.60-0.80) 0.70 (oxidized yo 20 seleiae |b eiaetatotary 0.87 
Copalt-oxide nerve) wows 0.75 |80Ni-20Cr (oxidized) ...|........- 0.90 
Columbium oxide...... 0.55-0.71] 0.70 ||60Ni-24Fe-16Cr (oxi- 
Copper oxide.........- 0.60-0.80} 0.70 ized) eejosereies cies llsoosnccas 0.83 
Tron*Oxides- cus eccces 0.63-0.98} 0.70 ||55Fe-37.5Cr-7.5 Al (oxi- 
Magnesium oxide...... 0.10-0.43} 0.20 eileen cossanosce Rieadacdsoo 0.78 
Nickel oxide........... 0.85-0.96} 0.90 |'70Fe-23Cr-5Al-2Co (oxi- 
Thorium oxide......... 0.20-0.57) 0.50 IEG) piecniees ce siete ciel Sofeimemininns 0.75 
WiMmGxideee ese a sieare 0.32-0.60) .... 
Titanitum Oxide: ...0:. + <4 =< = OL5O 4 en (oxidined) Scr civi-cis)l aces sresrere 0.84 
Uranium oxide.........|...---.-- 0.30 |\Carbon Steel (oxidized) .|........- 0.80 
Vanadium oxide........|.....---.| 0.70 
VGtrigMm OxIGO. cecss. alse cess BOOMs (Gxidited) vermis siesictete | -romrertate aim 0.85 
Zirconium oxide........ 


PROPERTIES OF TUNGSTEN 


Jonps AND Lanemuir, GENERAL Evectric REVIEW 












































Ther- 

Resis- a | == mal Apemic 

tivity ectron aie apor expan- eat 
Temp. mi- emission Bypporation pressure sion eal./g. 

erohm amp./em? & see dynes/em? |per cent] atom./ 
cm lo at °C; 

| 293°.. 

300 2005 a) Gnu 
400 .044 6.0 
500 . 086 (ofa! 
600 . 130 (ipa 
700 Ble As) 6.2 
800 229 c) Gao 
900 .270 6.3 
1000 24.93) 1.07 X 10715) 5.32 10734 1.98 X 10-29)  .320 6.4 
1100 27.94) 1.52 & 10718).2,17 K 10799) 1.22% 10-25] 1371 6.4 
1200 30.98) 9.73 X 10-14.3.21 X 10-27) 1.87 K 10-24] 1424 6.5 
1300 34.08) 3.21 X 10-19% 1.35 XK 10724] 8.18 X .07-29 .479 Gua 
1400 37.19] 6.62 X 1079} 2.51 x 10-22} 1.62 & 10-17] 535 6.8 
1500 40.36) 9.14 X 10°8/ 2.37 X 10-29) 1.54 K 10-15} _593 7.0 
1600 43.55) 9.27 X 1077) 1.25 X 10718} 8.43 X 10714] .652 Tat 
1700 46.78) 7.08 & 10-6 | 4.17 X 10717, 2.82 X 10-12] .713 Leg; 
1800 50.05} 4.47 * 107-5 | 8.81 X 10716 6.31 X 10-4) .775 74 
1900 53.35) 2.28 X 10-4} 1.41 X 10714, 1.01 X 10-9 . 839 736 
2000 56.67| 1.00 X 10-3} 1.76 X 10717) 1.383 x 10-8 -904 LET 
2100 60.06} 3.93 X 10°3| 1.66 X 10712) 1.28 x 1077 971 7.8 
2200 63.48} 1.33 X 10-2) 1.25 X 1071119.88 X 1077] 1.0389 | 8.0 
2300 66.91) 4.07 X 10°2/ 8.00 & 107-11] 6.47 X 10-6 | 1.109 8.2 
2400 70.39] 1.16 X 1071] 4.26 & 10-19] 3.52 & 10-5 | 1.180 8.3 
2500 73.91) 2.98 X 10°71] 2.03 K 10-*}}1.71 X 10-4] 1.253 8.4 
2600 77.49] 7.16 X 1071.| 8.41 X 1079} 7.24 X 1074] 1.328 8.6 
2700 81.04] 1.63 3.19 X 1078 | 2.86 K 107-3| 1.404 8.7 
2800 84.70] 3.54 1.10 K 1077] 9.84 xk 10-3 | 1.479 8.9 
2900 88.33] 7.31 3.30 XK 1077} 3.00 X 107-2] 1.561 9.0 
3000 92.041 1.42 xX 10 9.95 X 1077) 9.20 X 10-2] 1.642 oz 
3100 95.76) 2.64 X 10 2.60 X 1076 | 2.50 K 1071] 1.724 9.4 
3200 99.541 4.78 X 10 6.38 X 1076 | 6.13 XK 1071} 1.808 9.5 
3300 | 108.3 | 8.44 xX 10 1556 X-1075 | 1.51 1,893 9.6 
3400 | 107.2 | 1.42 X 102 | 3.47 X 10-5 | 3.41 1.980 9.8 
3500 | 111.1 | 2.33 X 102 | 7.54 & 10-5 | 7.52 2.068 9.9 
3600 | 115.0 | 3.73 X 102 |1.51 X 10-4] 1.53 X 10 2.158 | 10.1 
3656 | 117.1 | 4.79 X 102 | 2.28 X 10-4 | 2.33 x 10 2.209 | 10.2 
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Normal Spectral : 
Temp. | _bright- a ae ae Color | Total Bret Color 
ok Ness New) |_— + eee Ss emis emis- temp temp 
candles sivity sivity 0 65 i 
per cm? | 0.65y | 0.4674 : 
SOO betes oa. | O52 || WEROK || a5 a 0.032 
CODING ceerrgrarheac [sea cae cr ect ctoalhamaneneyaare 042 
HOO ete 2. 5 een ae lees: aoe sk I aes cits 053 
(GLO OaevlI Stes eee fadete Sore 2 Ne ec ea Neer a 064 
TT OOMMEE tree oll ekekene: lj sestece ss le eeaters 076 
SOOM arte ce all eects ee lecacecr ciel | redress 088 
YOU) SS ec Mean cence || ma eee ae .101 
1000 0.0001} .458 .486 .395 .114 966 1007 
1100 0.001 456 .484 .3892 .128 1059 1108 
1200 0.006 454 .482 .390 .148 1151 1210 
1300 0.029 452 .480 . 387 .158 1242 1312 
1400 0.11 .450 478 . 385 175 1332 1414 
1500 0.33 -448 .476 . 382 .192 1422 1516 
1600 0.92 .446 -475 .380 . 207 1511 1619 
1700 2.3 444 .473 .377 .222 1599 1722 
1800 (5,1 442 472 3874 . 236 1687 1825 
1900 10.4 -440 .470 3871 . 249 1774 1928 
2000 20.0 438 469 . 368 260 1861 2032 
2100 36 436 467 .365 270 1946 2136 
2200 61 434 466 . 362 279 2031 2241 
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3300 |2700 412 451 326 344 2913 3420 
3400 |3400 410 450 .323 348 2989 3530 
3500 |4200 .408 .449 .320 .351 3063 3642 
3600 {5200 .406 447 .317 .854 3137 3754 
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TRANSMISSION OF COLORED GLASSES 


li I. is the intensity of radiation entering a layer of some medium and J 
the intensity reaching the opposite surface, the ratio I/TIo is called the trans- 
mittance. In practice the ratio of intensity of radiation passing through a 
glass sample to that incident on its surface is often measured and plotted as 
transmission. The transmission is the result of two factors, the transmit- 
tance of the glass and the losses by reflection. These losses amount to about 
4% for each glass-air surface; the transmission of a sample is about 92 % of 
its transmittance. Since the reflection losses differ slightly with different 
samples, the correction is often determined and applied when the trans- 
mission is measured. Values which are thus corrected are marked * at the 
head of the column. 

In order to obtain the transmittance for thicknesses other than those listed 
it is convenient to transform the tabular values to terms of 8 in the equation 


I/I, = & where t is the thickness (in millimeters) and 8 a constant for a 
particular sample. The base 10 is conveniently used in place of e so that 
St becomes the common logarithm of the transmittance, or Bt = log I/Io. 
Using the corrected value of the transmittance for a specific thickness, found 
in the table, the value of St may be found, changed to the value for the new 
thickness and the transmittance for the second thickness computed. 

For example: The tabular value of transmission for sample CG 396 at 
X = .46n is given as 0.80 for a thickness of 2mm. It is desired to find the 
transmittance for 5 mm. 

The corrected value of the transmittance for 2 mm is 0.80/.92 or about 
0.871. Log .871 = 9.94002-10. Writing this as a wholly negative number 
the equation becomes ft = — .05998. For t = 5 6t = — .05998 x 5/2 = 
— .14995 or changing to the more familiar form gives 9.85005-10 which is 
the logarithm of the new transmittance which is found to be .708. The 
transmission will be .92 X .708 or .651. 

In order to identify the glasses listed, the manufacturer’s number is given 
preceded by an abbreviation of the maker’s name, as follows: AO. American 
Optical Co.; BL, Bausch & Lomb Optical Co.; CE, Chicago Eye Shield Co.; 
CG, Corning Glass Works. Data for Jena glasses are given separately in 
section IT of the table. 

This table has been compiled with the assistance of: Mr. H. P. Gage, 
Corning Glass Works; Mr. J. Liautaud, Chicago Eye Shield Co.; Mr. W. B. 
Rayton, Bausch & Lomb Optical Co.: Mr. A. J. Weinstein of the Fish- 
Shurman Corporation. 


Abbreviations Used 


abs., absorbing lant., lantern sext., sextant 
bl., blue It., ight sig., signal 
col., colorless med., medium tr., transmitting 
didym., didymium neut., neutral u.v., ultra-violet 
dk., dark purp., purple v., very 
fi., fluorescent pyrom., pyrometer viol., violet 

as rd.. red yel., yellow 
bt., heat 
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TRANSMISSION OF COLORED GLASSES (Continued) 
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TRANSMISSION OF WRATTEN FILTERS 


Data condensed from Wratten Light Filters, published by Eastman Kodak 
Co., manufacturers of the filters. 

The following pages give the percent transmission for the dyed gelatin 
only, unless otherwise indicated. Values for the transmission for wave 
lengths less than 0.404 and greater than 0.70u are computed from density 
curves while the values for the visible spectrum are taken directly from 
transmission tables. The values thus computed for the transmission in the 
ultraviolet and infrared are necessarily less accurate and are intended only 
as a general guide to the characteristics of the filters. These values are 
printed in italics. 

In case the gelatin filters are cemented between sheets of glass the trans- 
mission at any wave length will be the product of the filter transmission and 
the transmission of glass for that wave length. See No. 00. 

To save space the name, use and stability of the filters are indicated in 
the list below. The following abbreviations are used: 





























abs., absorbs neut., neutral f sl., slightly 
compl., complementary ortho., orthochromatic trans., transmits 
exp., experimental phot., photography uns., unstable 
ir., infrared s., Stable uv., ultraviolet 
m.s., moderately stable sens., sensitive v.s., very stable 
No. Name, use and stability No. Name, use and stability 
Colorless aE = ae Gontreey m.s. 

00 Two pieces of “B”’ glass Rsineeiey te ia ss 
cemented together, such as} 238 | Two-color red, additive pro- 
ordinarily used for mount- jection, m.s. 
ing gelatin filters. 24 | Projection red, additive tri- 

0 Plain gelatin, focusing, 8. | color projection, m.s. 

1 B-Naphtholdisulfonie acid, 244 | Projection red (light), pro- 
abs. uv., m.8. jection, m.s. 

2 Aesculine, abs. uv., uns. 95 A (tricolor red), contrast, 
(turns brown). m5. 

2A , abs. uv., 8. 26 Stereo red, for anaglyphs, m.s. 

27 Stage red, exp. tricolor, s. 
Yellow 27A apace red (light), exp. tri- 

‘ . color, s. 

Re Aero ee Pee 28 Ciné red, two-color taking, s. 
aitah ment density, ih 29 F, contrast, m.s. (darkens 

4 poeta filter, cules V.8. sl.). 

5N5 i ine wee Meee Magenta and Violet 

with neut. density, v.s. Transmitting both red and 
6 K1, ortho., v.s. blue 
if K13, ortho., v.s. 30 Rose bengal, absorption, uns, 
8 K2, ortho., v.s. 30A | Q, absorption, m.s. 
9 K8, ortho., v.s. 31 Minus green 1, absorption, 

11 X1, ortho., v.s. 52 ee uns. 3 1 

12 Mi blue, 1., v.s. inus green 3, compl., m.s. 
ag bee ord 33 Xylene red, absorption, s. 

13 X2, ortho., v.s. 5 c 

15 G 34 D (light), absorption, sl. uns. 
, contrast, v.s. + 

3 35 D, contrast, m.s. 

16 Flavazine T, contrast, v.s. || 36 Methyl violet B.B.R., ab- 

17 Quinoline yellow, trans. uv., sorption, m.s. ; 
abs. violet, s. 

18A Ub remelet: vane Me and Blue and Blue Green 
ir. only, s. Glass filter. mee : 

¥ oa 38 Toluidine blue, absorption, 
Orange and Red V.8- 
3 é 388A | Dark toluidine blue, absorp- 

21 Monobromofluoresceine, con- tion, v.s. 
trast, m.s. 39 Duplicating, contrast,  s. 

22 E2, contrast, m.s. Glass filter. 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 












































No. Name, use and stability No. Name, use and stability 
40 Ciné green 1, two-color tak-} 67 Filter blue green, absorp- 
ing (tunzsten source), m.s. tion, s. 
40A Ciné green 2, two- color tak-| 68 Fast green blue shade, ab- 
ing, m.s. 4 sorption, s. 
43 Minus red 2, absorption,| 69 Two-color blue green, addi- 
sens. to heat. tive projection, s. 
44 Minus red 4, compl., ms. 
ies ear to spe Monochromatic 
444 Ainus r 5, compl., m.s. 
(ace sae ae Beaty 70 a-(contrast R), deep red 
45 H, contrast, m.s. (darkens). monochromat, m.s. 
45A | Blue green, contrast, m-.s. 71A | 8, orange red monochromat, 
(darkens). ; 7S - 2 
46 n-Blue, contrast, m.s.| ¢2 y, orange yellow monochro- 
(darkens). mat, m.s. 
47 C5 projection blue, projec- 73 6, yellow green monochro- 
tion tricolor (standard tri- mat, 8. 
color), s. iE €, pure green monochromat, s. 
47A | Stage blue, exp. tricolor, s. 75 n, blue green monochromat, 
48 C2, absorption, s. m.8. 
484 C3, absorption, s. 76 @, violet monochromat, m.s. 
49 C4) contrast, s. ce Mercury vapor monochro- 
494A | C4 (light), exp. tricolor, s. a v.s. Cemented in 
49B | C4 (dark), exp. tricolor, s. g1ass- 
49C C4 (extra dark), exp. tri- T7A Mercury vapor monochro- 
color, 8. mat, v.s. Cemented in 
50 L, contrast, m.s. glass. 
Green Photometric 
_| 78 Bluish, photometric, s. 
2: Sp ee eS ae Nees T78AA , photometric, s. 
52 Naphthol green 2, absorp-| 78A , photometric, s. 
tion, v.s. 78B , photometric, s. 
53 Naphthol green 3, absorp- 78C , photometric, s. 
tion, v.s. 79 _ photographic com- 
= pensator, m.s. 
54 A ae 4, absorp- 80 tee ie dachronne weer 
55 Stereo green, viewing for - Photoflood, s. : 
anaglyphs, s. 86 Yellowish, photometric, m.s. 
56 B3, absorption, s. 86A - photometric, m.s. 
57 B2 (light), absorption, s. 86B , photometric, m-s. 
57A |B2 (extra light), exp. tri- 86C | , photometric, m.s. 
color, 8 
58 B2, contrast, s. Miscellaneous 
58A | B2 (dark), s. é 87 Extra dark infrared, absorp- 
59 Projection green, tricolor for tion, v.s. 
additive projection, s. 88 Infrared (R. W. Wood), 
59A | Projection green (light), exp. absorption, v.s. 
tricolor, s. 88A Infrared, absorption, v.s. 
60 P, contrast, s. 89 Se red (light), absorp- 
61 N, contrast, s. ee 
62 Mercury green, mercury 89A Saemee red (dark), absorp- 
menochromnt, sk 90 Moncchiomeae viewing 
63 e-Green, absorption, 8. ap =? 
64 Minus red 3 (light), absorp-| 91 Z (infrared), absorption, m.s. 
tion, s. ‘ 96 Neutral, m.s. 
65 Minus red 3, absorption, s._| 97 Dichroic, absorption, m.s. 
65A | Minus red 3 (intermediate). 97A | Dichroic (light), absorption, 
absorption, s. m.s. 
66 Rapid filter green, absorp-| 97B Dichroic (extra light), ab- 





tion, s. 
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TRANSMISSION OF FILTERS (Continued) 
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TRANSMISSION OF FILTERS (Continued) 
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TRANSMISSION OF FILTERS (Continued) 
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TRANSMISSION OF FILTERS (Continued) 
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TRANSMISSION OF FILTERS (Continued) 
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TRANSMISSIBILITY FOR RADIATIONS 
Ratio of the transmitted light to the incident light for a definite thickness 
of the substance, usually 1 cm. 


GLAss. 


Glass in general is opaque to the ultra-violet and infra-red. Uviol glass 
is transparent to the longer radiations of the ultra-violet. 
Coefficient of transparency of glass for visible and ultra-violet radiations. 


Normal incidence, thickness 1 cm. 





Wave length 





MIcrOns: ...s6> 0.309/0.330|0.347/0.357/0.361|0.375/0.384/0.388/0.396 
Crown, ordinary..| ... a arise i ets ahs 947 
Crown, borosili- 

COLG settee acess 0.08 |0.65 |0.88 | ... |0.95 | ... |0.972/0.975/0.986 
Flint, ordinary... : Bars O43 MN co 3 wet 0.904 
Flint, heavy..... ec Sethe 0. 01 bees, HOA GIM Seen O's 158 











Normal incidence, thickness 1 cm. 


Wave length, | 














MICFONS. ..... <<. 0.400/0.415|/0.419/0.425/0.434 Ue 455|0.500/0.580/0.677 
Crown, ordinary..|0.964|} ... |0.952\ ... |O. 960|0.9 981] ... |0.986)0.990 
Crown, borosili- 

CRUG Fire eiste isle Bee |Oa9S5\ eres O93 rae 0.993 
Flint, ordinary...| ... |0.959| ... Re 1.06 
Flint, heavy..... 5 etl Wb ES ral les EELS) | 

if 
QUARTZ 


Quartz is very transparent to the ultra-violet and to the visible 
spectrum, but opaque for the infra-red beyond 7.0Oy. 














(Pfliiger.) 
Wave length, microns......... 0.19 | OFZ02 ROR 21m RO e22 
Transmission for 1 mm.......... 67 84 .92 94 
FLUORITE 


Fluorite is very transparent to the ultra-violet, nearly ta 
0.10. Coefficient of transparency at X=186 is found by 
Pfliiger to be 0.80. 

For the infra-red the values are given in a table below. 
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TRANSMISSIBILITY FOR RADIATORS (Continued) | 
Rock SaLt AND SYLVINE AND FLUORITE 


TRANSPARENCY FOR THE INFRA-RED. 
Thickness 1 cm, 











Wave length, Rock salt Sylvine KCl Fluorite 
microns. 
6 iaaonar mane mire BRET i0s-G | Si-O: RES REMORON. O 00 . 844 
9. 0.995 1.000 .543 
10. .995 .988 .164 
12. .993 .995 .010 
14. .931 .975 .000 
16. . 661 . 936 
18. .275 . 862 
OP .096 . 758 
20.7 .006 .585 
23.00 .000 e155 








ee 


PHOSPHORESCENCE BY CATHODE RAYS 
Supsrances LUMINOUS UNDER EXCITATION BY CATHODE Rays 




























Substance Wave nei by carecne bands in 
(with calcium oxide) (Urbain, 1909) 

Dysprosium oxide......... 0.480, 0.489, 0.585, 0.675 

Uno piu Ox Caen ese eee 0.416-0.426, 0.469 

Europium oxide... ...\... sm 0.589-0.593, 0.618, 0.625 
Neodymium oxide......... 0.392, 0.419-0.429, 0.458 
Praesodymium oxide....... 0.488, 0.604, 0.606, 0.626, 0.634 

res Wave : 

One part 100 parts leneth Color Observer 
Antimony oxide. .| calcium oxide 0.560} yellow| Bruninghaus, 1910 
Antimony trisul- 

phide sw. sis.net calcium sulphide 0.569] yellow) Bruninghaus, 1910 
Bismuth oxide....] calcium oxide 0.522) blue | Bruninghaus, 1910 


Bismuth sulphate. | calcium sulphate 0.640] red 


Bruninghaus, 1910 
Manganous car- 





bonates:..... magnesium  car- 
bonate 0.620} red Bruninghaus, 1910 
(OXIG Coeteemeleltate calcium oxide 0.589} yellow] Lecoq & Boisbaudran 
1886 
phosphate...... calcium phosphate 
Cas3(POs4)s 0.633] red Bruninghaus, 1910 
sulphate....... calcium sulphate | 0.540} green | Lecoq & Boisbaudran 








1886 
Bruninghaus, 1910 





yellow 





sulphide....... calcium sulphide 
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FLUORESCENCE OF ORGANIC SUBSTANCES IN 
SOLUTION 


EXcITATION BY WHITE LiGcuHT. 


pT 











Wave 
Substance. Solvent. length Observer. 
microns. 
0.400 
Anthracene...... alcohol ovee Stark & Meyer, 1907 
0.436 
HOsiNG ii. .c0r5 a0 alcohol or | 0.589|Nichols & Merritt, 1907 
water 
Esculine......... alcohol 0.460)Nichols & Merritt, 1907 
Fluorescein...... water (al- | 0.542/Nichols & Merritt, 1907 
kaline) 
Naphthalin, red. .| alcohol 0.632|Nichols & Merritt, 1907 
Quinine sulphate.| water 0.437|Nichols & Merritt, 1907 
Resorcin blue. ...| water 0.65 |Nichols & Merritt, 1907 
Rhodamin....... water 0.554|Nichols & Merritt, 1907 
FLUORESCENCE 
GASES AND VAPORS. 


i 


Gas or cn 
vapor. Condition. 
Iodine.. .|Vapor at or- 


dinary tem- 
perature. 
Mercury .|Vapor at or- 
dinary tem- 
perature 


Oxygen .. 
Potassium| Vapor, 300°- 
400° C. 


Rubidium] Vapor, at 
270° C 


Sodium ..|Vapor at 
350? C. 





Excitation. 


Mercury are 
A =.546n 


Spark between 
aluminum 
electrodes 

Mercury arc in 
quartz tube 


White light 


White light 
(elec. arc) 
White light 
(elec. arc) 


Color or wave 
length of emitted 
light. 


Observer. 


Strongest bands 
> =.5460p, 5774p 
-5730, .5796 
Broad band 
dA =.5900-.3000 


Wood, 1911 
Wood, 1909 


Strongest lines 
A =.1849, .1851 
(ultra-violet) 
Many strong lines 
from .6416— 
.6768, strongest 
.6544 and .6584 
Strong red band 
\=.6900-.6620. 
D, \ =.5893 
(mean) 


Streubing, 1910 


Wood & Carter, 
1908 





Dunoyer, 1912 
Dunoyer, 1912 





— TE 
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FLUORESCENT SUBSTANCES 


By Jack De Ment 


The emission of light from matter under the influence of an exciting agent 
is termed fluorescence. When emission persists after removal of the exciting 
agent the process is termed phosphorescence. Both are practically identical, 
except in the duration of light emission, and may harmoniously be explained 
on the same basis. Luminescence is the term covering both phenomena, 
although candoluminescence, emission due to incandescent heat, may also 
be included. Fluorescence is classified according to the exciting agent(s) 
and special terms are derived therefrom. 

Excitation includes over 30 processes by which energy is introduced into, 
and/or released from, the luminescent system; visible light (photolumines- 
cence); low temperature heat (thermoluminescence); friction (tribolumines- 
cence); cold (baroluminescence); ion streams (ionoluminescence); cathode 
rays (cathodoluminescence); crystallization (crystalloluminescence); sound 
waves (sonoluminescence); Hertzian waves; radioelement radiations, e.g., 
alpha, beta (positrons), and gamma rays (radio-luminescence, etc.) ; neutrons: 
metabolic processes (bioluminescence) ; and a large number and wide variety 
of chemical reactions (chemiluminescence); etc. ‘Terms such as radiophoto- 
luminescence and tribothermoluminescence denote the exciting action of 
more than one agent. 

Ultraviolet light is used with most success in ordinary studies on lumines- 
cent substances. Most effectively suited for general excitation of inorganic 
chemicals, phosphors, certain minerals, etc., whose exact absorption charac- 
teristics are unknown, is short wavelength ultraviolet light (Hg = 25374, 
resonance radiation) filtered through a medium (usually glass) possessing 
peak transmission in this region and minimal transmission elsewhere, espe- 
cially in the visible. For general excitation of organic and metal-organic 
compounds, and a few minerals, as well as tissues, long wavelength 
(Hg = 3650A) radiation is employed. All ultraviolet light must be filtered 
before adequate results are obtained. 

Slight discordance is noted in the fluorescence of certain substances, espe- 
cially in minerals and impure inorganic chemicals. Fluorescence may be 
affected by purity, age and source of the compound, particle size, water- 
content, and the solvent and concentration of solute. A great many sub- 
stances, however, emit characteristic fluorescence which serves for detection 
and estimation in extremely small amounts, particularly after treatment 
with solvents, acids, or alkalis, The science of fluorochemistry embraces 
the applications of fluorescence and ultraviolet light to chemistry. The 
references should be consulted for additional details on fluorescent chemicals 
and fluorochemical analysis. 


The following table gives the character of fluorescence for various sub- 


stances when excited by radiation of wave length 3650 angstrom units, 
except where otherwise noted. 


Key to Abbreviations 


BCOb Kc cess, ansia. eS acetone KOT . .potassium hydroxide 
aller eae alicalis, alicalime scl jeeeme so meehight 
Bhsaty.ees hfe Hos ethyl alcohol by Gow ononn oon clats(ebhbbent 
wilspapas, ORAM a os tet bright OxIG@e sa. ae COxId ation 
| Pee moka noes yet. e benzene OXY Sti ste oxyacids 
a ERE aawona |, ae dark Disage. sneer aso pale 
i oaarmadat tots dilute S dee ceerd eta ee Bbrong 
al Shit naeoasee). dull Blige ewes ceo slight 
ED eae een deep soln eas. sta solutions 
HOw ae re water cylin nce ene xylene 
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FLUORESCENT SUBSTANCES (Continued) 
ee ee I ee ee ee 





Character of | Solvent or | Refer- 
Name | fluorescence | treatment | ences 
| 
| 
Abietic acid green |— 4,6 
Acetaldehyde blue-green |— 4 
Acetanilid bluish-violet — | 4 
Acetoacetanilid b. blue-white |— 4,6 
Acetophenone brownish — 2,4 
p-Acetylaminophenol whitish —_ 4 
Acetyl homoumbelliferone blue | KOH 7 
2-Acetyl purpurin yellowish | — 4 
Acetylsalicylic acid p. blue — 4 
Acridine green R20 4 
Acridine picrate yellow-green H20 4,6 
Acridone s. blue al. 4 
Acrylic aldehyde bluish — 4 
Adenine sulfate blue-white _ 4,8 
Ajacine blue al. 6 
6-Alanine purple-blue —— 4 
dl-Alanine rose-white — 4 
Alizarin yellow = 1 
Aloin red-yellow — 4 
Alloxan violet — 4 
Allylamine picrate crimson — 4 
Aluminum distearate b. blue ==, xy, 4 
Aluminum monstearate b. blue =) xvi 4 
Aluminum palmitate blue-white — 4 
Aluminum tristearate b. blue —, xy] 4 
Ambergris m. blue al. 4 
Aminoacetal picrate b. red-orange — 4 
p-Aminobenzoic acid blue = 4 
2-Amino-5-chlorobenzoic acid | b. blue-white — 4 
Aminohydrastin s. blue — 1 
Aminophyllin s. blue-green — 4 
Aminopyrine s. blue —_ 4 
Ammonium acetate blue — 4 
Ammonium benzoate blue — 4 
Ammonium mandelate b. blue-white — 4 
Ammonium salicylate* s. blue = ib td 
Amy salicylate purple = 4 
Anemonine yellowish — 4 
Anisic aldehyde p. brown -- 4 
Anthracene 1. blue —_ 4 
Anthracene [+ chrysene] brilliant green — 4 
Anthracene-l-carboxylie acid | blue alk. 7 
Anthracene-2-carboxylice acid | blue alk. 7 
Andprpcenest, 9-dicarboxylic | bluish acids 6 
aci 
Anthralin green NaOH soln. ¥/ 
Anthraquinone orange — 4 
Apoharmine green H2S0; + forma-| 7 
n 
Apomorphine b, blue — 4 
Apoquinine violet —_ 4 
Arecoline purplish _ 4 
Arecoline hydrobromide lavender — 4 
1 (+)-Arginine monohydro-|s, lavender — 4 
chloride 
Ascorbic acid lavender — 4 
dl-Aspartic acid purplish-white — 4 
1(+-)-Aspartic acid purple-blue — 4 
Asterin hydrochloride bluish -— 6 
Atropine bluish-white — 4 
Atropine sulfate p. bluish — 4 








* Exciting wave length not given. 
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FLUORESCENT SUBSTANCES (Continued) 























Character of Solvent or Refer- 

Name fluorescence treatment ences 

Auramine b. yellow H:20, ete. L283; 
, 5 
Azulmice acid green KOH soln. Y%/ 
Barium citrate* bluish — 4 
Barium formate blue-violet = 1 
Barium platinocyanide b. green with H2O xlIn. 1 
Barium salicylate s. blue — 1 
Barium stearate blue-white — 4 
Barium succinate violet — 1 
4,5-Benzisocoumarancne green H2S,0 soln, 7 
Benzocain blue —— 4 
Benzyl acetate b. violet — 2 
Benzyl ether greenish-purple = 4 
Benzyl salicylate violet — 4 
Berberine yellow os Leb 
Berberine hydrochloride yellow-green = 4 
Beryllium salicylate s. blue ae 4 
Bismuth subgallate erimson — 4 
Bismuth subsalicylate sl. lavender = 4 
Boldine bluish > A 
Borneol whitish = 2 
5-Bromosalicylic acid white —s 4 
Butyl acetyl ricinoleate d. blue-green a 4 
Butyl borate p. bluish — 4 
Butyl chloride p. bluish —") 4 
Butyl lactate sl. bluish — 4 
N-Butyl-2-naphthylamine violet — if 
Butyl oleate green-yellow se 4 
Butyl ricinoleate yellow-green = 4 
Butyl stearate p. blue = 4 
Butyrone bluish = 4 
Cadmium 8-hydroxyquinclin- | yellow-green al. 4 
ate 
Calcium benzoate lavender — 4 
Calcium p-caseinate yellow-blue — 4 
Calcium 8-hydroxyquinolinate | dk, green al. 4 
Calcium iodo-di (triethanol- | b. blue-green — 4 
amine) theobromine 

Calcium o-iodoxybenzoate b. blue 4 
Calcium linoleate blue-purple — 6 
Calcium mandelate blue ce 4 
Calcium pantothenate d. lavender — 4 
Calcium salicylate blue — 1,4 
Calcium stearate s. blue — 4 
Calcium uranyl acetate greenish-blue — 9 
Camphero blue H2SO4 6 
Carbon dioxide (solid) blue to violet — 4 
Chlorophyll A red — 1,4 
Chlorophyll B brown-red —_ 1,4 
Chromium stearate lavender-blue —_ 4 
Cobalt resinate d. blue — 10 
Cobaltous linoleate brown-green _— 10 
Cobaltous stearate b. blue —_— 4 
Cuprice salicylate} green-blue —_ 4 
Cyanomaclurin bluish KOH fusion 6 
Decacyclene green _ 1 
Decyl naphthalene s. blue — 4 
Dehydrocholie acid violet-blue _ 4 
Delphinine p. green — 4 
Diallyl barbituric acid violet —_— 4 





* Exciting wave length not given. 


} Exciting wave length 2537. 
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FLUORESCENT SUBSTANCES (Continued) 
SS a ee 


Name 


Character of 








fluorescence 
4, 4’-Dibromodiphenyl white 
Didymium salicylate lavender 
6, 4’-Dihydroxyflavone diethyl| green 
ether* 
7, 2’-Dihydroxyflavone diethyl | blue 
ether 
3, 6-Dihydroxyxanthone blue-violet 
1 (—)-Diiodotyrosine dihy-| purple 
drate 
Dilantin purplish 
Dimethyl phthalate green 
2, 4-Dimethylpyrrole blue 
3, 5-Dimethylpyrrole-2, 4-di- | blue 
carboxylic acid 
Di-l-Naphthastilbene violet 
1’, 2’, 8’, 9’-Dinaphthazine blue 
1’, 2’, 7’, 8’-Dinaphthazine yellow-green 
2, 2’ -Dinaphthyl blue 
2, 2’-Dinaphthylamine blue 
1, 1’ -Dinaphthy] ether bluish 
1, 2 -Di(2-Xenoxy) ethane white 
Dodecacyclene olive green 
Emetine yellow 
Enanthic aldehyde b. yellow-blue 
Esculetin dp. violet 
Erbium salicylate sky blue 
Ergometrine blue 
Ergotine yellow-brown 
Ergotoxine blue 
Erythrosine greenish 
Erythritol tetranitrate dp. violet 
Ethanolamine hydrochloride | violet 
Ethyl acetate p. bluish 
Ethylene glycol monoethyl| b. bluish 
ether laurate 
Ethylene glycol monoethy]l | s. green-blue 
ether ricinoleate 
Ethylene glycol monoethy] | s. yellow-blue 


ether stearate 
Ethylene glycol monolaurate 
Ethylene glycol monooleate 
Ethylene glycol monoricinole- 
ate 
4-Ethoxyacridone 
Ethyl 6-naphtholate 
Ethyl salicylate 
Eucaine 
Ferric 8-hydroxyquinolinate 
Ferrous 8-hydroxyquinolinate 
Ferrous stearate 
Flavazin S 
Fluorene-2-sulfonic acid 
Fluorescein 


Fluorescein 
Fraxetin 

Fraxin 

Fumarie acid 
Furfuryl aleohol 
Furfuraldehyde 
Gallium gluconate 


b. blue 
bluish 
green-blue 


green 
violet. 
greenish 


gray 
bluish-black 
blue-brown 
b. crimson 
b. orange 
dp. yellow 
b. green 


b, green 
blue-green 
blue-green 
1, yellow 
d. yellow 
reddish 

p. blue 


* Exciting wave length not given. 
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Solvent or Refer- 

treatment ences 
= 4 
= 4 
— 7 
H2S80s4 soln. 7 
— 4 
— 4 
= 6 
—_— 4 
— G7) 
260°C 6 
= uf 
al., bz. 7 
bz. rs 
= 6 
= 6 
= 7 
— 4 
== 1 
_— 4 
—_— 4 
— 1 
— 4 
— 2 
—_— 4 
— 2 
—, H:0 os 
— 4 
— 4 
— 4 
—_— 4 
— 4 
—— 4 
— 4 
—_— 4 
— 4 
H:0 4 
— 2 
—_ 1,4 
— 4 
al. 4 
al. 4 
_— 4 
H:20 i 
alk. soln. i 4, 
oxid. then KOH | 4, 6 
— 1 
— 1 
= i 
— 4 
— 4 
— 4 


FLUORESCENT SUBSTANCES (Continued) 
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Character of Solvent or Refer- 
Name fluorescence treatment ences 
Gallium 8-hydroxyquinolinate | yellowish | al. 4 
Gallium salicylate b blue ;— 4 
Germanium salicylate b. blue — 4 
1 (+)-Glutamie acid violet-white —_— 4 
Glutathione b. lavender —_ 4 
Glyceric aldehyde p. blue — 4 
Glycery! citrate bluish —_ 4 
Givceryl a, y-diphenyl ether | lavender-blue — 4 
Glyceryl furfural violet-blue — 4 
Glyceryl @,-mono-n-butyl ether| p. blue-green |— 4 
Glyceryl monohydroxystearate| p. bluish | — 4 
Glyceryl monooleate b. yellow-blue —_— 4 
Glyceryl monoricinoleate blue-green — 4 
Glyceryl monostearate b. yellow-blue —_ 4 
Glyceryl phthalate yellow-blue —_— 4 
Glyceryl tartrate b. blue _ 4 
Glyceryl tristearate b. violet-blue = 4 
Glycine purplish-blue — 4 
Glycol dilaurate yellow-blue _ 4 
Glycollic acid blue — 4 
Glycol monolaurate [polymer- | b. blue _— 4 
ize 
Glycol maleate [polymerized] | blue-yellow —_— 4 
Glycol monooleate [polymer- | b. blue-brown a 
iz 
ile take eas {(polymer- | brown-yellow — 4 
1ze! | 
Glycol phthalate [polymerized]| b. bluish — 4 
Glycylglycine purple-white — 4 
Glyecyl-l (—)-leucine purplish-white — 4 
Glyoxal blue — 4 
Guanine [free base] purple _ 8 
Guanine hydrochloride | purple _— 8 
Harmine blue —_ 3,4 
sym-Hemimellitenol bluish — 7 
Heroin yellow-grey — 4 
Heroin sulfate yellowish — 4 
Hematoporphyrin red al, CCla, ete. 1 
Hexaeikosicyclene olive-green —_— 1 
Hexamethylenetatramine l, purple — 4 
Homatropine methyl bromide | lavender — 4 
Homoumbelliferone methyl blue | HeSOx 7 
ether 
Hydrastin b. greenish — 1 
Hydrastine salicylate greenish-white — 4 
Hydrastine chloride b. blue -- 1 
Hydrofuramide b. pink — 4 
Hydroquinone blue-violet — 4 
Hydroxyperylene green _ 7 
2-Hydroxyphenanthrene blue — 7 
methyl ether 
p-Hydroxyphenyl glycocoll violet — 4 
3-Hydroxyquinoline bluish —_— 6,7 
7-Hydroxyquinoline green alk. soln. 7 
6-Hydroxyquinoline methyl blue acids 7 
ether 
Hyoseyamin red-violet — 1 
Hypoxanthine violet — S 
Indium o-iodoxybenzoate p. lavender — | 4 
Indium salicylate b. blue-green oo 4 
a-Ionone greenish — 2,4 
8-Ionone green-brown = 2,4 


| 
me UEEEE EES ESS EEE SSSRI SSDS 
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FLUORESCENT SUBSTANCES (Continued) 
a 





x. Character of Solvent or | Refer- 
Name fluorescence treatment ences 
Tsoeytosine violet-white — 8 
Isodibenzanthrone brown PhNO: *f 
Isoharman blue-violet H2S0O; soln. 7 
Isoguanine purple-white — 8 
Lanthanum 8-hydroxyquino- yellow-green al. 4 
linate 
Lanthanum o-iodoxybenzoate p. violet — 4 
Lanthanum salicylate s. blue _— 4 
Lead linoleate d. green _— 10 
Lead naphthenate b. blue-green — 4 
Lead sebacate b. lavender-white | — 4 
Lead stearate | b. blue aa 4 
Lithium benzoate | whitish-violet = 4 
Lithium salicylate b. blue-green —_— 4 
Lithium stearate bluish —_— 4 
Lotoflavin | bluish KOH fusion 6 
Luteolin | bluish KOH fusion 6 
Luteolinidium chloride | green H2SOz 7 
1 (+)-Lysine dihydrochloride | purple-white - 4 
Lysine hydrochloride | p. purple = 4 
1 (+)-Lysine hydrochloride | b. blue _ 4 
Magnesium §8-hydroxyquino- golden-yeliow al., H2O, ete. 4 
linate 
Magnesium salicylate purple-green = 4 
Magnesium stearate blue-white —_— 4 
Magnesium uranyl acetate* emerald green _— 9 
Malonie acid bluish-white — 1 
Manganous 8-hydroxyquino-| s. green al, 4 
linate 
Manganous stearate dp. rose — 4 
Manganese resinate | d. violet — 10 
Mannitol glyceryl mono- | dp. green-brown — 4 
laurate | 
Mannitol glyceryl monooleate | b. brown-blue — 4 
Mannitol glyceryl mono- | blue-gray 4 
stearate | 
Mannitol triricinoleate | dp. green a 4 
Menthol greenish _— 2 
2-Mercaptobenzothiazole reddish-brown —_ 4 
Mercuric salicylate greenish —_ 1 
Mercurochrome b. green alk. soln. 5 
Mercurophen Ss. crimson — 4 
Mercurous benzoate purple —_ 4 
Mercury dibromofluorescein yellow-green alk. soln. 4 
Mericyl alcohol blue-yellow — 4 
Mesobilirubin reddish — 1 
Mesobilirubinogen reddish —_— 1 
dl-Methionine b. lavender — 4 
Methyl acetophenone | grey-brown _ 4 
Methyl acridine* | green —_ il 
N-Methy] anthranilie acid | blue alk. soln. 7 
N-Methyl anthranilic acid! blue — 7 
phenyl ester 
2-Methyl benzanthrone sul-| yellow — 4 
fonic acid 
Methyl benzyl ether blue-green — 4 
5-Methyl chromone blue H2SOsz soln, 7 
6-Methyl chromone blue H2SOsz soln. 7 
7-Methyl chromone blue H2SOs; soln 7 
8-Methyl esculin blue 20, ete. 4 
2-Methylgenistein blue-green 204 7 








* Exciting wave length not given. 
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FLUORESCENT SUBSTANCES (Continued) 





Name 


Character of 
fluorescence 





Methyl glycolphenetidin 

Methyl hexalin 

Methyl] hydrastin 

Methyl hydrastinine hydro- 
chloride 

4-Methyl indole 

7-Methy] indole 

Methyl pentadecyl ketone 

Methyl terephthalic acid 

Methyl tridecyl ketone 

8-Methyl umbelliferone 

Methyl undecy1 ketone 

Monoamyl naphthalene 

Monobromoisovaleryl barbi- 
turate 

Monoethyl] glycol ether 

Morin 

Morindin chloride 

Morphenol 

Munjistin 

Musk ambrette 

Musk ketone 

Musk xylol 

Mycolic acid 

Myosalvarsan 

Myristic aldehyde 

Myristone 

Naphthalene 

1,8-Naphthalenediamine-3, 
6-disulfonic acid 

Naphthastyril 

B-Naphthol 

2-Naphthol-1,3,6,7-tetra- 
sulfonic acid 

2-Naphthol-1,3-7-trisulfonic 


acid 
2-Naphthol-3,6,7-trisulfonic 

acid 
2-Naphthol-3,6-8-trisulfonic 


aci 
1-Naphthylamine-2, 
5-disulfonic acid 
1-Naphthylamine-2, 
7-disulfonic acid 
1-Naphythylamine-2, 
8-disulfonie acid 
1-Naphthylamine-3, 
7-disulfonic acid 
1-Naphthylamine-4, 
6-disulfonic acid 
1-Naphthylamine-4, 
7-disulfonie acid 
2-Naphthylamine-1, 
6-disulfonic acid 
2-Naphthylamine-1, 
7-disulfonic acid 
2-Naphthylamine-3, 
6-disulfonic acid 
2-Naphthylamine-4, 
7-disulfonic acid 
2-Naphthylamine-4, 
8-disulfonic acid 








violet 
green-blue 
blue-green 
blue 


blue-green 
yellow-green 
blue-brown 
l. blue 
blue-yellow 
blue 
yellow-blue 
dp. blue 
lavender 


blue-yellow 
blue-green 
greenish 
green 

green 
yellow-brown 
yellow-brown 
yellow-brown 
blue 

green 
brownish-yellow 
yellowish 

1. blue 

green 

green 

blue 
blue-green 
blue-green 
blue-green 
green 
blue-green 
bluish 

green 

blue 

blue 

blue 

bluish 
violet-blue 
violet-blue 
blue 


blue 








acids and alk. 


alk, soln, 


alk. soln. 


acids and alk. 
acids and alk. 


acids and alk. 


KOH soln. 


KOH soln. 





Solvent or Refer- 
treatment ences 
— 4 
—_ 4 
= 1 
a 6 
= i 
== 1 
— 4 
= 1 
= 4 
H:O, al 4, 6 
— 4 
— 4 
— 4 
— 4 
H2S0O.4 3, 4, & 
H2SOz soln. if 
acids i 
cOH 7 
= 2 
= 2 
== PA 
= 4 
alk. soln. 2 
= 4 
— 4 
=== i 
alk. soln. rf 
al ip 
= 4 
alk. soln. 7 
alk. soln. a 
alk, soln. if 
NaOH soln. aa 
7 
ve 
Ui 
‘ 
7 
7 
7 
7 
7 
7 
7 


alk, soln. 
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FLUORESCENT SUBSTANCES (Continued; 


Se 





Nucleic acid 

Nupercaine 
Octodecacyclene 
Octohydrodecacyclene 
Orcin 

Orcinaurine 

dl-Ornithine hydrochloride 
p-Oxybenzoic acid 








lavender-rose 
violet 

green 
olive-green 
yellow-green 
green 
purple-white 
1. violet 


: Character of Solvent or Refer- 
Name fluorescence treatment ences 
2-Naphthylamine-5, green alk. 7 
7-disulfonic acid 
2-Naphthylamine-6, blue alk. va 
8-disulfonic acid 
1-Naphthylamine- green alk. 7 
5-sulfonic acid 
2-Naphthylamine- | red-blue alk. 7 
5-sulfonic acid 
2-Naphthylamine- blue alk. G 
6-sulfonic acid 
2-Naphthylamine- blue acids and alk. ri 
8-sulfonic acid 
2-Naphthylamine-1,3,6, violet-blue alk. soln. G 
7-tetrasulfonic acid 
1-Naphthylamine-2,4, blue — 7 
6-trisulfonic acid | 
1-Naphthylamine-3,5, green alk. soln. 7 
7-trisulfonic acid 
1-Naphthylamine-2,5, green — 7 
7-trisulfonic acid 
2-Naphthylamine-1,3, violet-blue — A 
7-trisulfonic acid 
2-Naphthylamine-1,5, blue alk. ve 
7-trisulfonic acid 
2-Naphthylamine-3,5, green alk. soln. 7 
7-trisulfonic acid 
2-Naphthylamine-3,6, blue alk. 7 
7-trisulfonic acid 
2-Naphthylamine-3,6, sky blue alk. 7 
8-trisulfonic acid 
2-Naphthylamine-4,6, b. blue — 7 
8-trisulfonic acid 
N-a-Naphthylanthranilic acid blue-green H2S0sz soln. if 
Naringenin bluish KOH fusion 6 
Neodymium citrate blue — 4 
Neodymium salicylate b. blue-green — 4 
Neosynephrine hydrochloride p. violet — 4 
Nickel formate carmine red — 1 
Nickel stearate grey-purple —_— 4 
Nicotinamide b. blue = 4 
Nicotinic acid purple-white — 4 
Nicotine azure blue — 2 
2-Nitro-2-methyl-1, p. violet — 4 
3-propanediol 
2-Nitro-2-methyl-1-propanol p. lavender — 4 
a-Nitro-8-naphthol scarlet — 4 
2-0-Nitrophenylhydrazone green amyl al. Yi 
a-Nitroso-8-naphthol reddish — 4 
6-Nitrothymol bluish bz. 7 
3-Nitroxanthone green H2SOs soln. 7 
Norharman blue acids 7 
Norharmine hydrocloride b. blue — 7 
Norleucine purple-blue — 4 
dl-Norvaline purple — i 
4 
i 
1 
1 
4 
4 
il 
8 


2-Oxy-6,8-diaminopurine 


green-blue 





PTTL TT I 
} 





—————— se 
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FLUORESCENT SUBSTANCES (Continued) 





Name 


Character of 
fluorescence 





B-Oxynaphthionic acid 

Oxypeucedanine 

Palmitie aldehyde 

Parabanic acid 

Paraldehyde 

Pentacene 

Pentachloroethane 

Pentamethylenetetrazol 

Percaine 

Perlatolic acid 

Perylene 

Perylene-3,10-dicarboxylic acid 

Perylene-3,9-dicarboxylic acid 

dichloride 

Phaetophytin 

Phenanthrene 

o-Phenoxyphenyl benzoate 

N-Phenylacridone 

dl-Phenylalanine 

N-Phenyl-2-amino-5-naphthol- 
7-sulfonic acid 

9-Phenylanthracene 

N-Phenylanthranil 

1-Phenylbenzanthrone 

10-Phenylbenzanthrone 

5-Phenylbenzpyrene 

6-Phenyl-10-benzyl-1, 

2-dibenzanthracene 
2-Phenyleoumarone 
3-Phenyleoumarone 


3-Phenylcyclohexanone 
Wess -5, 10-dihydroacri- 
ine 


o-Phenylenediamine 
p-Phenylenediamine 
Phenyl mercuric acetate 
Phenyl mercuric chloride 
Phenyl mercuric nitrate 
Phenyl mercuric nitrite 
Phenyl mercuric sulfate 
2-Phenylnaphthalene 
Phenyl-a-naphthylamine 
Phenyl-8-naphthylamine 
4-Phenylquinaldine 
4-Phenylquinoline 
8-Phenylquinoline 
Pheny! salicylate 
Phenyl-o-tolylguanidine 
Phloroglucinol 
Phloxine 
Phycoerythrin 
Picrotoxine 
Podophyllin 
Polyamyl naphthalene 
Potassium ammonium platino- 
cyanide* 
Potassium benzoate 
Potassium opianate 
Potassium platinocyanide* 
Potassium salicylate 
Potassium stearate 





green-yellow 
bluish 
blue-white 


green-blue 
blue-violet 
b. blue 
green 

blue 

green 
yellow-green 


1, blue 
lavender-blue 
blue 
lavender-white 
violet 


blue 

green-blue 
orange-red 
golden-yellow 
green-yellow 
greenish-yellow 


blue 
blue 
green 
blue 


b. violet 

b. blue 
violet 

p. lavender 
white 
bluish 
violet 

blue 

1. blue 

1. blue 

blue 

blue 
yellow-green 
strong blue 
1. bluish-purple 
b. blue 
yellow 
orange 
yellow 
green 

d. blue 
green 


bluish 
blue 

green 
violet-blue 
blue-white 





Solvent or 
treatment 


KOH fusion 


HL Tle 
} 
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in 


| 
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° 

° 
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HeSO; soln. 
H2SOxz soln. 


H2SO: soln. 
Hot HeSO4 
al.-H2SO. 
al. 


ae ea 


il. acids 
. acids 
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water 


bt aie 


SHCls + alk. 
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* Exciting wave length not given. 
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FLUORESCENT SUBSTANCES (Continued) 


ee eee 


Character of 


Solvent or 


Refer 











Name fluorescence treatment ences 
Potassium succinate bluish-white — 1 
Proflavine green H20 4,5 
Protoporphyrin red — 2 
Psychotrine blue — " 
Pyocyanine green-yellow CCli rz, 
Pyramidon s. blue — 4 
Pyrene blue — 1 
Pyridanthrone yellow H2S0s4 soln, if 
Pyridoxine hydrochloride b. blue _— 4 
Quinetine blue HeSOu soln. if 
Quinidine p. blue — 4 
Quinine b. blue dil. oxy. 1,.2;3, 
4,5 
Quinine bisulfate b. blue-green dil. oxy. 4 
Quinine hydrochloride 1. blue dil. oxy. 4 
Quinine monosulfate blue dil. oxy. 4 
Quinine salicylate b. blue-green — 4 
Quinoline green —- 1 
Rhamnetin greenish-blue | H2SO. soln. 4,6 
Rhodacene red = if 
Rhodamine b. red-orange HO, al., ete. La2ao.. 
4,5 
Rhodium salicylate b. purple —- 4 
Riboflavin b. orange —_— 4 
Rose bengal green al. etc 2 
Saccharin whitish — 2 
Salicylic acid . blue —_— 4 
Samarium gluconate m. blue — 4 
Samarium 8-hydroxyquinolin- yellow-red | — 4 
ate 
Samarium salicylate b. blue = 4 
Santonin violet = 4 
Saponarin blue H2S04 soln 7 
dl-Serine purplish-white — 4 
Silver 8-hydroxyquinolinate yellow — 4 
Silver succinate b. yellow — i: 
Sodium barbiturate violet = 4 
Sodium benzoate violet — 1 
Sodium benzyl morrhuate b. yellow-green — 4 
Sodium 5-ethyl (i-methyl-1- | b. light blue — 4 
butenyl) barbiturate 
Sodium isoamyl] barbiturate bluish 4 
Sodium isoamylethyl barbitu- | bluish 4 
rate 
Sodium methy] salicylate b. blue-green — 4 
Sodium o-nitrophenolate red — 4 
Sodium oleate blue-green — 1 
Sodium salicylate b. blue-green — 4 
Sodium selenocyanide bluish H2O0 4 
Sodium stearate p. blue — 4 
Sorbitol lactate dp. blue-green —_ 4 
Sorbitol tartrate b. yellow-blue —_— 4 
Sorbitol triricinoleate green —_— 4 
Stearic aldehyde blue — 4 
trans-Stilbene blue = 7 
Strontium benzoate lavender — 4 
Strontinm 8-hydroxyquinolin- | 1, green al. 4 
ate 
Strontium lactate yellow — 1 
Strontium stearate blue-white — 4 
Strychnine blue-white —_ 4 
Styrene p. blue = 6 





eee ee 
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FLUORESCENT SUBSTANCES (Continued) 





| Refer- 








Character of Solvent or 
Name fluorescence treatment ences 
Sulfanilamide violet — 4 
Sulforicinic acid b. yellow-blue — 4 
Syntropin lavender — 4 
Syringetin green H2SOs4 soln. ai 
Tartrazin b. orange al. i 
Thallium carbonate blue — 1 
Thalloperazine red-green H2S0Os4 soln. vi 
Theobromine b. blue-green — 4 
Theobromine calcium salicyl- | b. blue-green — 4 
ate 
Thiamine hydrochloride dl. lavender-white | — 4 
Thiochrome blue in soln. 3 
Thioflavin S yellow H20 1,4 
Thioindigo red-yellow xyl re 
Thioxanthone green H .SO4 son. 1 
Thorium cyanide pink -- 4 
Thorium formate b. blue = il 
Thorium 8-hydroxyquinolinate] d. green al. 4 
Thorium o-iodoxybenzoate m. blue — 4 
Thorium salicylate b. blue —_— 4 
Thymol iodide s. crimson —- 4 
Tin stearate cream — 4 
Titanium 8-hydroxyquinolin- | yellowish — 4 
ate 
Titanium stearate grey-blue — 4 
Tetrahydrofurfury! alcohol blue — 4 
Tetradihydroxydesoxy- b. blue — 1 
yohimbine 
5,7,2',4’-Tetrahydroxyflavone- | blue H2SOq soln. 7 
2’4’-dimethyl ether 
7,2',4’,6’-Tetrahydroxyflavone | green H2S0s soln. 7 
7,3',4’,5’-Tetrahydroxyflavone | green-yellow —— Z 
1,4,5,8-Tetrahydroxy-2-methyl| red H2SOs soln. #f 
anthraquinone 
6,3’,4’,5’-Tetrahydroxyflavone-| green H2S0Os4 soln. 7 
3’,4’,5’-trimethyl ether 
7,3’,4'5'-Tetrahydroxyflavone | violet al. if 
tetramethyl ether 
5,6,7,8-Tetramethylalloxazin | yellow-violet — 1 
1,3,6,8-Tetramethylanthracene} green AcOH 7 
2,4,5,8-Tetramethyl quinoline | blue-violet acids 7 
2,3,5,6-Tetraphenyl pyridine |] blue H2SOs soln. 8 
a-Tocopherol bl. blue-green — 4 
N-p-Tolyl-l-naphthylamine blue = a 
N-m-Tolyl-2-naphthylamine blue — 7 
Transentin b. yellow-green H20 4,6 
Triethy] trimethylene triamine| d. yellow-green — 4 
6,7,4’-Trihydroxyflavone green H2SOs, soln. ef 
5,6,7-Trimethylalloxazin greenish-yellow — 1 
6,7,8-Trimethylalloxazin greenish-yellow =— 1 
Tris(hydroxymethy]l)amino- green-blue — 4 
methane 
Tris(hydroxymethyl)nitro- dp. pink —_— 4 
methane 
Umbelliferone blue-violet — 1 
Uracil violet —_— 4,8 
Uranine b. yellow H20, al., etc. yi 3, 
Uranyl compounds* usually b. yellow | — epUE? 
Uric acid m. violet — 2 


* Exciting wave length not given. 
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FLUORESCENT SUBSTANCES (Continued) 


—————  — 


Name 





Urobilin 

Vanadic 8-hydroxyquinolinate 

Vanadic o-iodoxybenzoate 

Vanadous salicylate 

Vanadyl cyanide 

Vanillin 

Veronal 

Xanthanol 

Xanthone 

Yangonin 

Yttrium gluconate 

Yttrium 8-hydroxyquinolinate 

Yttrium o-iodoxybenzoate 

Yttrium salicylate 

Zine butyl xanthate 

Zine dimethyldithiocarbamate 

Zine fluoresceinate 

Zine 8-hydroxyquinolinate 

Zine hydroxyquinoline sulfon- 
ate 

Zine palmitate 

Zinc resinate 

Zine salicylate 

Zine sebacate 

Zine stearate 

Zinc sulfanilate 

Zine uranyl acetate* 

Zine urobilinate 

Zine valerate 

Zirconium 8-hydroxy- 
quinolinate 


Character of 
fluorescence 


Solvent or 
treatment 








reddish | 
dp. green 
orange-red 
lavender 
green 

b. pink 
yellow-grey 
green 

b. blue 
blue 

b. blue 
orange-red 
bluish 

b. dp. blue 
dp. purple 
purple 

b. green 

b. green 

b. yellow 


blue-white 
cream-white 
b. blue 
white 

b. blue 
blue-purple 
greenish 

b. dp. green 
lavender 
yellowish 


* Exciting wave length not given. 
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cortlead 


Radley, J. and Grant, J., F 
3d_ed., New York; (1939). 
Dake, H. C. and De Ment, J., Fluorescent Light And Its 


. Stimson, M. and Reuter, M., J. Amer. Chem. Soc., 63, 
. Nichols, E. L., et al, Carnegie Inst. Washington Pub. No. 384; (1928). 
. Woeff and Toeldte, Farben, 


-Z., 245; (1926). 
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COLORIMETRY 
Selected from Judd, Jour. Opt. Soc. Amer. 23, 359 (1933) 


Recommendations of the International Commission on Illuminaticn 


Standard Hluminants 
A. Gas-filled tungsten incandescent lamp of color temperature 2848° K_ 


RB. Noon Sunlight. Lamp as above in combination with the Davis- 
Gibson filter for converting color temperature 2848° to 4800° K. 

The filter is to be composed of a layer one centimeter thick of each of two 
separate solutions Bi and Be, contained in a double cell of colorless optical 
glass. 


Solution Bi 


Copper sulphate (CuSO4-5H20)...........-2- see eee eee 2.452 ¢ 
Miammniten(Cebis(O'E)e)iaemats .cucl-aueisntteneenei feiei ite al arenas: sieten ete 2.452 ¢ 
Pyridine s(@ pHa) em stots eon «on -oh- teat eto 4 va sven tar aly teken one iet 30.0) + ce 
Distilled (water. to males i. <0 2-.<4 See erie ole © os'e)- okaenaietOeetls rte tots 1000 cc 
Solution Be 

Cobalt ammonium sulphate (CoSO4:(NH,)2SO4-6H20)........ 21 lee 
Copper sulphate (CuSOs-5H20)..........--.. 02s eee eens: TOs 
Sulphuric acid (density 1.835)...............-.5+.-+++++--- 10.0 ce 
Distilled watherstoumakeasccri spe ieuecatienso sales steuaiels) sletenett sae 1000 ce 


©. Average Daylight. Lamp as in A in combination with Davis-Gibson 
filter for converting color temperature 2848° to 6500° K. 

The filter is composed of a layer one centimeter thick of each of two 
separate solutions C1 and C2, contained in a double cell made of colorless 
optical glass. 


Solution Ci 


Copper sulphate (CuSO«-5H:0) 
Mannite (CsHs(OH)s)......... 
Pyridine (CsHisN)/s.) sci) ost eiie 

Distilled <waber-to0am alse iveracciccreecieteneriare el a st orsre eels ster atere wrstersree tg 





Solution Cz 


Cobalt ammonium sulphate (CoSOs:(NH4)2SOs-6H20)........ 30.580 ¢ 
Copper sulphate (CuSO4°5H20)....-.--. 6... sees eee eee eres 22.520 g 
Sulphuric acid (density 1.835)....5..... 6... cece ee cee eee 10.0 ce 
Distilled cwabeveco nm alent atene tems ce) set ore ste) a: «tons vate starts te fotlel ola 1000 ce 


See R. Davis and K. S. Gibson Bur. Stds. Misc. Pub. No. 114, Jan. 1931 or 
Bur. Stds. Jour. Research 7, 796 (1931). 
Standard Coordinate System 


The tristimulus system of color specification is based on four chosen 
stimuli consisting of homogeneous radiant energy of wave lengths 


700.0 546.1 435.8 
my and of standard illuminant B (see above). 


' he establish the system of specification coordinates are acsigned as 
ollows: 


Stimulus x y Zz 
700.0 mu 0.73467 0.26533 0.00000 
546.1 mu 0.27376 0.71741 0.00883 
435.8 mu 0.16658 0.00886 0.82456 
Standard illuminant B: 0.34842 0.35161 0.29997 
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The Standard Observer 


The ‘‘standard observer’’ is determined below by the specification for the 
equal energy spectrum both in fractions, 2, y, z of the total amount for each 
wave length interval of 5 my and directly z, 7, z. The fractional values are 
known as the trilinear coordinates or trichromatic coefficients of the 
spectrum; the direct values as the distribution functions or coefficients. 

The sum of the trichromatic coefficients is unity, that isz+y+z2=1 
Therefore the value of z may be and often is omitted from a specification. 


Relative Visibility 
The value of ¥ given in the table is the standard visibility function or 
relative visibility. 


Trichromatic coefficients Distribution coefficients 














Wave for equal energy Wave 
length length 
“i z y z é a Get z med 
380 .1741 0.0050 8209 .0014 0.0000 0.0065 380 
385 1740 0.0050 8210 .0022 0.0001 0.0105 385 
390 1738 0.0049 8213 .0042 0.0001 0.0201 390 
395 1736 0.0049 8215 .0076 0.0002 0.0362 395 
400 1733 0048 8219 0143 0.0004 0.0679 400 
405 1730 0048 8222 0232 0.0006 0.1102 405 
410 1726 0048 8226 0435 0.0012 0.2074 410 
415 1721 0048 8231 0776 0.0022 0.3713 415 
420 1714 0051 8235 1344 0.0040 0.6456 420 
425 1703 0058 8239 2148 0.0073 1.0391 425 
430 1689 0069 8242 2839 0116 1.3856 430 
435 1669 0086 8245 3285 0168 1.6230 435 
440 1644 0109 8247 . 8483 0230 1.7471 440 
445 1611 0138 8251 .8481 0298 1.7826 445 
450 1566 0177 8257 . 8362 0380 1.7721 450 
455 1510 0227 8263 3187 0480 1.7441 455 
460 1440 0.0297 8263 2908 0600 1.6692 460 
465 1355 0399 8246 2511 0739 1.5281 465 
470 1241 0578 8181 1954 0910 1.2876 470 
480 .0913 1327 7760 0956 1390 0.8130 480 
485 0687 2007 7306 0580 1693 0.6162 485 


0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 9 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
475 0.1096 0.0868 0.8036 | 0.1421 0.1126 1.0419 475 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 OF 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 1 
0 0 0. 0 0 
0 0 0. 0 0 
0 0 0. 0 0 








‘9520 0.0021 570 





The Standard Observer (Continued) 





Distribution eoefficients 


Trichromatic coefficients for equal energy 








Wave Wave 

length length 
mp my 

x y z z 7] Rel z 

575 0.4788 0.5202 0.0010 | 0.8425 0.9154 0.0018 575 
580 0.5125 0.4866 0.0009 | 0.9163 0.8700 0.0017 580 
585 0.5448 0.4544 0.0008 | 0.9786 0.8163 0.0014 585 
590 0.5752 0.4242 0.0006 | 1.0263 0.7570 0.0011 590 
595 0.6029 0.3965 0.0006 | 1.0567 0.6949 0.0010 595 
600 0.6270 0.3725 0.0005 | 1.0622 0.6310 0.0008 600 
605 0.6482 0.3514 0.0004 | 1.0456 0.5668 0.0006 605 
610 0.6658 0.3340 0.0002 | 1.0026 0.5030 0.0003 610 
615 0.6801 0.3197 0.0002 | 0.9384 0.4412 0.0002 615 
620 0.6915 0.3083 0.0002 |} 0.8544 0.3810 0.0002 620 
625 0.7006 0.2993 0.0001 | 0.7514 0.3210 0.0001 625 
630 0.7079 0.2920 0.0001 | 0.6424 0.2650 0.0000 630 
635 0.7140 0.2859 0.0001 | 0.5419 0.2170 0.0000 635 
640 0.7190 0.2809 0.0001 | 0.4479 0.1750 0.0000 640 
645 0.7230 0.2770 0.0000 | 0.3608 0.13882 0.0000 645 
650 0.7260 0.2740 0.0000 | 0.2835 0.1070 0.0000 650 
655 0.7283 0.2717 0.0000 |} 0.2187 0.0816 0.0000 655 
660 0.7300 0.2700 0.0000 | 0.1649 0.0610 0.0000 660 
665 0.7311 0.2689 0.0000 | 0.1212 0.0446 0.0000 665 
670 0.7320 0.2680 0.0000 | 0.0874 0.0320 0.0000 670 
675 0.7327 0.2673 0.0000 | 0.0636 0.0232 0.0000 675 
680 0.7334 0.2666 0 0000 | 0.0468 0.0170 0.0000 680 
685 0.7340 0.2660 0.0000 | 0.0329 0.0119 0.0000 685 
690 0.7344 0.2656 0.0000 | 0.0227 0.0082 0.0000 69 
695 0.7346 0.2654 0.0000 | 0.0158 0.0057 0.0000 69 
700 0.7347 0.2653 0.0000 | 0.0114 0.0041 0.0000 700 
705 0.7347 0.2653 0.0000 | 0.0081 0.0029 0.0000 705 
710 0.7347 0.2653 0.0000 | 0.0058 0.0021 0.0000 710 
715 .7347. 0.2653 0.0000 | 0.0041 0.0015 0.0000 715 
720 0.7347 0.2653 0.0000 | 0.0029 0.0010 0.0000 720 
725 0.7347 0.2653 0.0000 | 0.0020 0.0007 0.0000 725 
730 0.7347 0.2653 0.0000 | 0.0014 0.0005 0.0000 730 
735 0.7347 0.2653 0.0000 | 0.0010 0.0004 0.0000 735 
740 0.7347 0.2653 0.0000 | 0.0007 0.0003 0.0000 740 
745 0.7347 0.2653 0.0000 | 0.0005 0.0002 0.0000 745 
750 0.7347 0.2653 0.0000 | 0.0003 0.0001 0.0000 750 
755 0.7347 0.2653 0.0000 | 0.0002 0.0001 0.0000 755 
760 0.7347 0.2653 0.0000 | 0.0002 0.0001 0.0000 760 
765 0.7347 0.2653 0.0000 | 0.0001 0.0000 0.0000 765 
770 0.7347 0.2653 0.0000 | 0.0001 0.0000 0.0000 770 
775 0.7347 0.2653 0.0000 | 0.0000 0.0000 0.0000 775 
780 0.7347 0.2653 0.0000 | 0.0000 0.0000 0.0000 780 


Totals |21.3713 21.3714 21.3715 





SPECIFIC ROTATION 


Specific rotation or rotatory power is given in degrees per decimeter for 
liquids and solutions and in degrees per millimeter for solids; + signifies 
right handed rotation, — left. Specific rotation varies with the wave length 
of light used, with temperature and, in the case of solutions, with the con- 
centration. When sodium light is used, indicated by D in the wave length 
column, a value of \ = 0.5893 may be assumed. 

Optical rotatory power for a large number of organic compounds will be 
found in the International Critical Tables, Vol. VII; for sugars, Vol. II. 






































SoOLIps 
re ee 
Wave . Wave . 
Substance pas eee Substance Se Roe 
Cinnabar (HgS).../ D are bs} Quartz (contin- 
Lead hyposulfate. .} D 5.5 Wed) PR o.oo 0.3609} +63 .628 
Potassium hypo- 0.3582| 64.459 
sulphate........ D 8.4 0.3466] 69.454 
Quartz eee 0.7604 12.668 0.3441| 70.587 
0.7184} 14.304 0.3402] 72.448 
0.6867! 15.746 0.3360] 74.571 
0.6562) “17.318 0.3286] 78.579 
0.5895] 21.684 0.3247} 80.459 
0.5889] 21.727 0.3180] 84.972 
0.5269] 27.543 0.2747| 121.052 
0.4861} 32.773 0.2571} 143.266 
0.4307] 42.604 0.2313} 190.426 
0.4101} 47.481 0.2265] 201.824 
0.3968] 51.193 0.2194] 220.731 
0.3933] 52.155 0.2143] 235.972 
0.3820) 55.625 || Sodium bromate | D 2.8 
0.3726] 58.89 Sodium chlorate | D 3,13 
SS ee ee ee ee 
LiquIp 
i ae ee ae ee 
eee Temp Wave Specific rotation 
Liquid oC ee deg. /dm 
Amy Malcoholunns Weare ee en ee bee D OA 
Cam phoree hinds a oe. .| 204 D + 70.33 
Cedarloil 55 .. 15 D — 30 to —40 
Citrontoileie see tek. sea 15 D + 62 
Ethyl malate (C2Hs)2C4HiO5...... 11 D — 10.3 to —12.4 
enthol nse. Wodese at obotage ic SEE OS) 2 35.2 D — 49. 
Nicotine CioHisNo................ 10-30 D — 162 
20 0.6563 | —126 
20 0.5351 | —207.5 
20 0.4861 | —253.5 
(urpentine Croll ¢.5ecsss yee 20 D — 37 
20 0.6563 | — 29.5 
20 0.5351 | — 45 
20 0.4861 | — 54.5 





SPECIFIC ROTATION (Continued) 
SOLUTIONS 


Corrections for values of the specific rotation for concentration are given 
in the last column. c indicates concentration in grams per 100 milliliters of 
solution; d indicates the concentration in grams per 100 grams of solution. 























Wave Specific Correction 
Substance Solvent |Temp. length oe foros 
bo temperature 
Albumensee see ene waver By D — 25 to —38 
Arabinose............| water 20 D — 105.0 
@amphoneceernenr alcohol 20 D + 54.4 — .135d for 
d = 45-91 
benzene 20 D + 56 — .166d for d = 
47-90 
ether ws D + 5 
Dextrose d-glucose water 20 D + 652.5 + .025d for 
CceHi206 d = 1-18 
.5461} + 62.03 + .04257c¢ 
for c = 6-32 
Galactoses.c. 5. hs - > water ie D + 83.9 + .078d — 
-21t for d = 4-36 and 
t = 10-30°C 
l-Glucose (6)......... water 20 D — 51.4 
Invert sugar CeHi20« | water 20 D — 19.7 — .036c ie 
ce = 9-35 
ae = an + .304(t — 
20) + .00165 
(t — 20)? fort = 
; 3-30°C 
25 .5461) — 21.5 
Wiactose soci dercirienoie et water 20 D + 52.4 + .072 (20° — 
t) fore = 5 
.5461] + 61.9 + .085(20° — 
t) fore = 5 
Levulose fruit sugar...| water 25 D — 88.5 — .145d for 
d = 2.6-18.6 
25 .5461| — 105.30 
Maltoses 25.5.5: c%02.81 10.0. water 20 D + 138.48 — .01837d 
for d = 5-35 
25 .5461] + 153.75 
Mannose.............| water 20 D + 14.1 c=10.2 
Nicotine. .asasccns .- - water 20 D — 77 ford = 1-16 
benzene 20 D — 164 for d = 8-100 
Potassium tartrate....| water 20 D + 27.14 + .0992¢ — 
.00094c? for ¢c = 8-50 
Quinine sulfate....... water 17 D — 214 
Santonin:.! .4-@frarc te alcohol 20 D — 161.0 c=1.78 
20 D + 693 ¢ = 4.05 
chloroform} 20 D — 202.7 + .309d for 
d = 75-96.5 
alcohol 20 .6867| + 442 c = 4.05 
.5269| + 991 c = 4.05 
ke 4861} +1323 ec = 4.05 
Sodium potassium tar- 
trate (Rochelle salt) | water 20 D + 29.75 — .0078c 
Sucrose (cane sugar) | water 20 D + 66.412 + .01267d 





CrH 201 — .000376d? for d = 
0-50 


at = axl — 00037 
(t — 20)] for t = 14- 
30°C 
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SPECIFIC ROTATION (Continued) 






































Sucrose dissclved in water, 20°C. 
tis | Spec. rot. bh | “Spee. rot. be Spec. rot. 
670.8 (Li) +50.51 510.6 (Cu) +90.46 435.3 (Fe) +128.5 
643.8 (Cd) 55.04 508.6 (Cd) 91.16 433.7 (Fe) 129.8 
636.2 (Zn) 56.51 481.1 (Zn) 103.07 431.5 (Fe) 130.7 
589.3 (Na) 66.45 489.0 (Cd) 103.62 428.2 (Fe) 133.6 
578.2 (Cu) 69.10 472.2 (Zn) 107.38 427.2 (Fe) 134.2 
578.0 (Hg) 59.22 468.0 (Zn) 109.49 426.1 (Fe) 134.9 
570.0 (Cu) 71.24 467.8 (Cd) 109.69 419.1 (Fe) 140.0 
546.1 (He) 78.16 438.4 (Fe) 126.5 414.4 (Fe) 144.2 
§21.8 (Cu) 86.21 437.6 (Fe) 127.2 388.9 (Fe) 166.7 
515.3 (Cu) $8.68 435.8 (Hg) 128.49 383.3 (Fe) L748 
382.6 (Fe) LS. 
Substance | Solvent | °C | uw | Spec. rot. _ Correct. 
Tartaric acid (ord bee en water 20 D +15.06 — .131c 
20 mt Ls 
20 . 86 
20 |.5351| 9.65 (ford = 41 
20 |.4861 9.37). 
iiirpentine.2 ccna sven alcohol | 20 D —37 — .00482d — 
.00013d? for d = 0-96 
benzene | 20 D —37 — .0265d for d = 
0-91 
xylose. .hekentls teed | water 20 D +19.13 du—noea 


OPTICAL ROTATION OF ACIDS AND BASES 


Optical rotation of acids and bases ag opens used in the resolution of 


racemic substances. 


Name Formula 


Compiled by F. E. Ray 


Solvent Cone. % 

















D 

piemecars pa onic | 

Wcidselenalt. 1 4c CiHuwOsBrS | H:0 73) 
Camphorsulfonic acid...} CioHisOuS H20 23.9 
Chlorocamphor-sulfonic 

BCI erect atte: CroHyClO41S | H2O0 mee 49.6 
Codeinesulfonic acid..... CisHauNOcS | HO 3 —190.1 
Hydroxybutyric acid... .| CsHsOs H20 Sis — 24.8 
WachG acid cee wete 4 -| CsH6Oz H20 10.5 3.8 
Misti clacid as tone CsH 60s H2O0 Pat 2.4 
Mandelic acid.......... sHsO3 H20 2.01 aio) 3 
Methylene-camphor..... CuHisO C:H;0OH Sats 127 
dpepvleacoiniy CL eee 101004 C.H;OH ts) 148 
Wartaric acid... oi...) 2 CsH6Oc eye and pips 3 to 25% 
Brucine CosH26N2O4 C:H;OH 5.4 — 85 
Cinchonidine.. . «| CisH22N2O C2.H;OH 1.0 —111.0 

inchonine.. . | C1g9H22N2O CHCl; 0.6 +209 .6 
Cocaine ; aNOa 50 %C2Hs0H sal — 35.4 
Coniine .| CsHiz Cls 4 8.0 
Codeine CisHaNOs C.H;OH 5 —135.8 
Hydrastine CaHaNOs 50 %C2H;OH 0.2 115 
Mentho CioH20  - 2HsOH 9.6 — 50.6 
Menthylamine ......... 10 a1 C2H;0H 11.3 — 31.9 
INarcotines ios cece eed eos a fe C22H23NO7 CHCl; 2.6 + 200.0 
MUIPIGING seceis cuere hare CooH2sN204 CoH;CH 10 +233 .6 
Murnane waicc oa eniest | teens C20H21N202 6H6 0.6 — 136 
Mhebaine acne crs Ghee tee CigHaNOsz CHCl; 5 —229.5 
Strychnine...5..- 000s Co1H22N202 C.:H;OH 0.9 —128 


* Varies greatly with temperature, solvent, and conc. 
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MAGNETO-OPTIC ROTATION 
Revised by Park L. Turrill 


4 - — a 

Verdet’s Constant: p aH Soe 

The specific power of magnetic rotation p, is expressed in the above 
formula, where @ is the total angle of rotation in minutes, ¢ the thickness 
of the substance in centimeters through which the light beam passes, H the 
magnetic field intensity in gauss, and @ the angle between the direction 
of the magnetic field andthe path of light. Determinations made with 
sodium light. AD = 5893 A. 

Values from the Smithsonian Tables, the International Critical Tables, 
and the literature. 

















Gass 
Verdet’s 
Pressure 

Substance (atmos- aime 2 RES Observer | Year 

pheres) ; p X 108 
Atmospheric air........ 1 20 6.83 | Becquerel 1880 
Carbon dioxide......... ideal 6.5 8.61 | Siertsema 1895 
Carbon disulfide........ 0.98 70 23.49 | Bichat 1879 
HithyleneNss. senee. ce 1 20 34.48 | Becquerel 1880 
Nitrogen (40Gb oleae 1 20 6.92 |‘Becquerel 1880 
Nitrous Oxide.-c. 4207+ 1 20 6.28 | Becquerel 1880 
Oxy gens 2c Seppe os 1 20 31.39 | Becquerel 1880 
Sulfur dioxide.......... 3.3 20 38.40 | Bichat 1880 























p X 108 

A ceticiaeld inicconprecnieseyesicnaerne soa 11.09 | Schwers 1912 
Acetic acid ener aot re ee ce 31.5 10.86 | Schwers 1912 
'AGEUGNG cnt eae ice nck 15.2 10.35 | Schwers 1912 
AI COCONEE Ria. ecisiewedic-stcue Wie Soa RINE 32.0 10.19 | Schwers 1912 
Amy] alcohol...... ae 15 iG3eal Becquerel 1880 

Benzine....0....... ae 20 PANE Jahn 
Carbon disulfide 0 43.41 | Becquerel 1885 
15.6 42.4 Schwers 1912 
18.0 43.0 | Chaudier 1913 
20 42.26 | Bichat 1886 
34 41.1 Schwers 1912 
Carbon tetrachloride............ 15 16.03 | Schwers 1912 
Carvane se... eie5 ies sls, erecta 14.9 18.4 Herngrist 1914 

Chioroformenn acco: «sateen 20 16.4 | Jahn 
Citramellalyy Tene fusca Sapeteree 16.4 15.1 Herngrist 1914 
Diethylimalates i)... a. o.nte ae 15.3 12.4 Herngrist 1914 
Diethylstartrates 4. 10-6 eepsaeron 15.2 12.3 Herngrist 1914 
Dimethyl] malate. 5... Si. jeunes 15.3 £158 Herngrist 1914 
Tapeopy! tartratesi.. 0c. eee 15.4 12.6 | Herngrist 1914 
BBONS fics aso. bs eneteera eet egnereeemele 25.0 11.12 | Theuvenet | 1910 
Jsobutyl alcoholi7........ .0aeeee 16.1 12.66 | Schwers 1912 
Isobutyrie acid’. 2)... c-ceca ee 15.3 11.35 | Schwers 1912 
Isovaleric’ acid: 0.5 .ci.cc5-%0 2 ane 15.0 12.08 | Schwers 1912 
Limonene: 22 oa Jo 33cm 15.6 16.5 Herngrist 1914 
Menthone thts cots cccarevackereee 16.7 13.7 Herngrist 1914 
Methyl chioride.<) .-.:.. 2s nase 18 12.9 Chaudier 1913 
Pulevone M7, al eee. ee eee 14.9 16.4 Herngrist 1914 
nePropanol, Wal. .eiecs taco cee ie} 11.81 | Schwers 1912 
Toluenes..Fta.5 ats hao Leet 28.4 26.9 | Becquerel 1880 


KMylene4... a. gone | act Seat 15 22 Becquerel | 1880 
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Liquips, INORGANIC 






































“4 PS ae 
emp. /onstant se 
Substance °C. GES Observer | Year 

p X 103 
Antimony pentachloride.... 3 16 70.4 Becquerel 1885 
Arsenic trichloride... ..3.....-.. 16 42.53 | Becquerel 1885 
Hydrogen peroxide...... O.COM Eee 10 11.5 | Giguéreand| .... 
Feeny 1943 
Nitric acid, fuming......... . 16 8.75 | Becquerel 1885 
INitrogen.0.%5 2.0... Mr ata s ; —195.5 4.15 | Chaudier 1913 
Nitrous oxides: 2.6.2.0. E roster che —92 5.54 | Siertsema 1904 
ORY £ Claes eee Selah s oe phe —182. 7.82 | Chaudier 1913 
Phosphorus, fused. '.,..3-26.c. eo. - 33 132.6 BRecquerel 1877 
Phosphorus, trichloride.......... 16 27.7 | Becquerel 1885 
Silicon tetrachloride.. .......... 16 18.9 Recquerel 1885 
Sulfunelusedepmrcene con eetr ested eel 1s 80.9 | Becquerel 1877 
Shinbise’y(obteye(elaemegenrpe ee ate a Aeeainee —10 18 Chaudier 1913 
Sulfur monochloride............. 16 41.8 | Becquerel 1885 
Titanium tetrachloride a op tei 13.4 14.71 | Siertsema 1915 
Witter (A $=959569A))5. Sele detere <teicis 0 13.11 | Rodgerand| .... 
20 13.08 | Watson 1895 

30 13.06 

40 13.02 

60 12.94 

80 12.82 

90 12.74 

Sotutions, AQquEOUS 
Verdet’s | 

Substance Density coor: ee Observer | Year 

p X 108 
Ammonium hydroxide. .} 0.8918 }....... 15.3 | Perkin 1884 
Antimony trichloride s|" a... [eee sine 29.9 Becquerel 1885 
Barium bromide........ 1.5399 20 21.5 | Jahn wales 
Barium chloridé........ 1.2897 20 16.8 | Jahn Suey 
Bmuth nibrateyt lc tell Mes see Vets esters 19.22 | Becquerel 1885 
Cadmium chloride...... 1.3179 20 16.5 | Jahn Nose 
Calcium chloride....... 1.1504 20 16.5 Humburg 1893 
Ferric chloride.:....... 1.6933 15 —202.6 | Becquerel.. | 1885 
Ferrous chloride........ 1.4331 15 2.5 Becquerel 1885 
Hydriodie acid......... 1.2966 15 25.8 | Perkin 1884 
Hydrobromie acid...... 1.2039 LS 19.4 Perkin 1884 
Hydrochloric acid 1.0758 20 16.71 | Schwers 1912 
Lithium chloride........ 1.0619 20 14.5 | Jahn Tes 
Magnesium sulfate..... TAT, 16 3.6 Schénrock | 1893 
Manganous sulfate..... 1.1212 16 4.0 Schénrock 1893 
Mercurie chloride. ..... 1.0381 16 13.7 | Schonrock | 1893 
Mercuric cyanide....... 1.0638 16 foi Schoénrock | 1893 
Nickelous chloride...... Pe AGSS lida. oie ic 27.3 Becquerel 1885 
INatiere ecidevsa ve su eeres mere 1.3366 15 10.5 | Perkin 1884 
Potassium bicarbonate..| 1.1906 20 14.0 Humburg 1893 
Potassium bichromate..| 1.0786 15 12.6 | Verdet 1863 
Potassium bromide..... 1.1424 20 16.3 Humburg 1893 
Potassium carbonate....| 1.1960 20 14.0 | Jahn enone 
Potassium chloride..... 1.6000 15 16.3 | Becquerel 1885 
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SoLturions, AguEous (Continued) 





















































Verdet’s 
Substance Density Temp. (one Observer | Year 
p X 108 
Potassium iodide....... 1.6743 15 34.1 Becquerel 1885 
Potassium nitrate....... 1.0634 20 13.0 Humburg 1893 
Potassium sulfate...... 1.0475 20 13.3 | Jahn ie 
Silver’ nitrabesugek «de. sll esc sen bonlltweeete:s 18.03 | Becquerel 1885 
Sodium bromide........ 1.1381 20 16.5 | Jahn Jenks 
Sodium carbonate...... 1.1006 20 14.0 Humburg 1893 
Sodium chloride........ 1.2051 16 18.2 Becquerel 1885 
Sodium sulfate......... 1.0061 20 13.5 Humburg 1893 
Stannous chloride...... 1.3280 15 26.6 Verdet 1863 
Sulfuric a¢idunne. et. oa. 1.5507 15 12.18 | Schwers 1912 
Zine chloride. .......... 1.2851 16 19.6 | Verdet 1863 
So.LutTions, In Eruyt ALcoHOL 
Cadmium bromide.....| 1.0446 20 15.9 | Humburg 1893 
Cadmium chloride...... 0.8303 20 11.8 | Humburg 1893 
Cadmium iodide........ 1.0988 20 19.9 Humburg 1893 
Calcium bromide....... 0.9966 20 15.4 Humburg 1893 
Mercuric chloride...... 0.9988 16 10.9 Schénrock | 1893 
Mercurie chloride. ..... 0.8857 16 1221 Schénrock | 1893 
Mercuric cyanide....... 0.8527 16 6.4 Schénrock 1893 
Mercuric cyanide....... 0.8348 16 5.3 Schénrock | 1893 
Mercuric iodide........ 0.8072 16 24.4 | Schénrock | 1893 
Strontium bromide..... 0.9636 20 14.0 Humburg 1893 
Strontium chloride. .... 0.8313 20 11.8 | Humburg 1893 
Sourips 
\ 

PA mb Oh iticicernish neater bined eee 19 —9.60 | Quincke 1885 
Calcium fluoride (fluorite)........ 16 8.83 | Becquerel 1885 
Carbon (diamond)...... Py tee ee 16 12.8 | Becquerel 1877 
Garbon: dioxidesiin.«.. cto rs che 26 2.07 | Chaudier 1913 
Glass, Jena (barium crown)...... 18 22.0 | duBois 1894 
(phosphate crown)... 18 16.1 duBois 1894 

@ight) flint). ce... to. 18 31.7 | duBois 1894 
(heavy flint)......... 18 60.8 | duBois 1894: 

(very heavy flint).... 18 88.8 | duBois 1894 
Potassium chloride (sylvite)...... 16 28.58 | Becquerel 1885 - 
Sodium chloride (rock salt)....... 16 35.85 | Becquerel 1885 
Sodium tetraborate (borax)...... 16 17.2. | Becquerel 1885 
Silicon (quartz)...... Rites 20 16.64 | Borel 1903 
Stannous chloride............... 16 44. Becquerel 1885 
Zine silfide, 6 sakes eee eee 16 225. Becquerel 1885 
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DEFINITIONS AND FORMULAE 


The chemical terms have been compiled with the collaboration of 
B. Clifford Hendricks 


A compilation of chemical and physical terms including 
quantities, units, laws, theories and effects, with their 
expression as formulae or equations. 


Abegg’s rule.—For use in regard toa helical periodic system 
If the maximum positive valence exhibited by an element be 
numerically added to its maximum negative valence, there is 
evidently a tendency for the sum to equal 8. This tendency is 
exhibited especially by the elements of the 4th, 5th, 6th and 
7th groups and is known as Abegg’s rule. 


Absolute humidity.—See Humidity : 


Absolute pressure.—See Pressure 

Absolute temperature.—Temperature reckoned from the 
absolute zero See Temperature 

Absolute units.—A system of units based on the smallest 
possible number of independent units. Specifically, units of 
force, work, energy and power not derived from or dependent 
on gravitation 

Atsolute zero.—The temperature at which a gas would 
' show no pressure if the general law for gases would hold for 
all temperatures It is equal to —273.18°C or —459.72°F 

Absorption.—1 Penetration of a substance into the body 
of another 2. Transformation into other forms. suffered by 
radiant energy passing through a material substance 

Absorption coefficient.—See Absorption factor 

Absorption factor.—The ratio of the intensity loss by 
absorption to the total original intensity of radiation If [, 
represents the original intensity, J,, the intensity of reflected 
radiation, J;, the intensity of the transmitted radiation, the 
absorption factor is given by the expression 

I, ae (Ve ae It) 
I, 
Also called coefficient of absorption 

Absorption, Lambert’s law.—If [, is the original intensity 
I the intensity after passing through a thickness x of a material 
whose absorption coefficient 1s k, 

= [,e7* 

The index of absorption k’ is given by the relation k = 
(4rk’n)/X where n is the index of refraction and \ the wave 
length in vacuo. The mass absorption is given by k/d when 
dis the density The transmission factor is given by I/I, 

Absorption spectrum.—The spectrum obtained by the 
examination of light from a source, itself giving a continuous 
spectrum, after this light has passed: through an absorbing 
medium in the gaseous state. The absorption spectrum will 
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DEFINITIONS AND FORMULAE (Continued) 


consist of dark lines or bands, being the reverse of the emission 
spectrum of the absorbing substance. 

When the absorbing medium is in the solid or liquid state the 
spectrum of the transmitted lhght shows broad dark regions 
which are not resolvable into lines and have no sharp or distinct 
edges 


Absorptive power or absorptivity for any body is measured 
by the fraetion ‘of the radiant energy falling upon the body 
which is absorbed or transformed into heat This ratio varies 
with the character of the surface and the wave length of the 
incident energy It is the ratio of the radiation absorbed by 
any substance to that absorbed under the same conditions by a 
black body 


Acceleration.—The time rate of change of velocity m 
either speed or direction Cgs unit,—one centimeter. per 
second persecond Dimensions,—[/t~?] Seealso under Angu- 
lar acceleration 


Acceleration due to gravity.—The acceleration of a body 
freely falling in a vacuum ‘The International Committee on 
Weights and Measures has adopted as a standard or accepted 
value, 980.665 cm/sec? or 32.174 ft /sec? 


Acceleration due to gravity at any latitude and eleva- 
tion.—If ¢ is the latitude and H the elevation in centimeters 
the acceleration in cgs units 1s, g = 980.616 —-2-5928 cos 
2¢ + 0 0069 cos? 2¢ — 3.086 x 10° H  (Helmert’s equation ) 


Achromatic.—A term applied to Jenses signifying their 
more or less complete correction for chromatic aberration 


Acids are substances whose molecules ionize in water solu- 
tion to give the hydrogen 1on from their constituent elements 
The strength of an acid 1s proportional to the concentration 
of hydrogen ions present 


Action 1s measured by the product of work by time. Cgs 
units of action are the erg-second and the jeule-second Dimen- 
sions,—[m 1? t+]. Planck’s quantum or constant of action 1s 
6.554 < 107?" erg-seconds 

Active mass of a substance is the number of gram molecular 
weights per liter 1n solution, or in gaseous form 

Adiabatic.—A body 1s said to ndergo an adiabatic change 
when its condition 1s altered without gain or loss of heat 
The lne on the pressure volume diagram representing the 
above change 1s called an adiabatic line 


Adsorption.—The condensation of gases, liquids, or dis- 
solved substances on the surfaces of solids is called adsorption 
Air columns, frequency of vibration m —See Organ pzpes 

Allotropy.—The property shown by certain elements of 
being capable of existence in more than one form, due to 
differences in the arrangement of atoms or molecules | (See 


Monotropic and Enantrotropic ) 
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DEFINITIONS AND FORMULAE (Continued) 


Alpha (a)-particle.—A helium nucleus—that is, a helium 
atom which has lost two electrons and has therefore a double 
positive charge. 


Alpha (q)-rays are strongly ionizing and weakly penetrating 
radiations, deflected by magnetic and electric fields as positively 
charged particles. The particles are doubly charged helium 
atoms (ions) and are called a-particles. 


_ Alternating current in circuits including resistance and 
inductance, 


5 Meee Eo) y he 
VR? + (2xfL)? 


where f is the frequency in cycles per second, L the inductance 
in henry. J will be given in effective amperes if R is in ohms 
and F in effective volts. The denominator is known as the 
impedance of the circuit. 

For circuits involying also a capacitance C in farads, the 
impedance becomes, 


if 2 
2 =e 
Ve te (200 a) 

Altitudes with the barometer.—lIf }b, and b, denote the 
corrected barometer readings at two stations, ¢ the mean of the 
temperatures, t; and ¢2 of the air at the two stations, e: and e 
the tension of water vapor at the two stations, h the mean height 
above sea level, ¢ the latitude; then the difference in elevation 
in centimeters is H = 1,843,000 (log b: — log by) (1 + 0.00367¢) 
(1 + 0.0026 cos 2¢ + 0.00002h + #%k), where 

Nt GAN: 
k a at oe: b + #) 

An approximate formula, sufficient for differences not over 

1000 meters is 


H = 1,600,000 








bi — be 
bra is (1 + 0.004t). 


Amorphous.— Without definite form, not crystallized. 

Ampere’s rule.—To determine the direction in which the 
magnetic needle is deflected by a conductor carrying a current 
in a given direction. 

f a man is imagined to be swimming in the direction in 
which the current is flowing, and facing the magnetic needle; 
then the north pole will be deflected toward his left hand, the 
south pole being deflected in the opposite direction. 

Amplitude.—The maximum value of the displacement in an 
oscillatory motion. 


Angle.—The ratio between the are and the radius of the arc. 
Units of angle,—the radian, the angle subtended by an are 
equal to the radius; the degree, 345 part of the total angle about 
a point. Dimensions,—a numeric. 
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DEFINITIONS AND FORMULAE (Continued) 


Angular acceleration.—The time rate of change of angular 
velocity either in angular speed or in direction of the axis of 
rotation (precession). Cgs unit,—one radian per second per 
second. Dimensions,—(t~’]. 

If the initial angular velocity is w., and the velocity after 
time ¢ is a, the angular acceleration, 


Ot — Wo 
t 
The angular velocity after time ¢, 


oO = w + at 
The angle swept out in time ¢, 
6 = wt + tat? 
The angular velocity after movement through the arc 6, ° 
wo = Va? + 206 


In the above equations, for angular displacement in radians, 
angular velocity will be in radians per second and angular 
acceleration in radians per second per second. 


Angular aperture of an objective is the largest angular 
extent of wave surface which it can transmit. 


Angular harmonic motion or harmonic motion of rota- 
tion.—Periodic, oscillatory angular motion in which the 
restoring torque is proportional to the angular displacement. 
Torsional vibration. 


Angular momentum or moment of momentum.— 
Quantity of angular motion measured by the product of the 
angular velocity and the moment of inertia. Cgs unit,— 
unnamed, its nature is expressed by g-cm?/sec. Dimensions, 
—[m I? 4. 

The angular momentum of a mass whose moment of inertia 
is J, rotating with angular velocity w, is Iw. 


Angular velocity.—Time rate of angular motion about an 
axis. Cgs unit,—one radian per second. Dimensions,—[t~). 
If the angle described in time ¢ is 6, the angular velocity, 


6 in radians and ¢ in seconds gives w in radians per second. 


Anhydride (of acid or base).—An oxide which when com- 
bined with water gives an acid or base. 

Anion.—A negatively charged ion. 

Apochromat.—A term applied to photographic and micro- 
scope objectives indicating the highest degree of color correction. 

Archimedes principle.—A body wholly or partly immersed 
in a fluid is buoyed up by a force equal to the weight of the 

2360 








DEFINITIONS AND FORMULAE (Continued) 


fluid displaced. A body of volume V cm? immersed in a fluid 
of density p grams per cm® is buoyed up by a force in dynes, 


F = pgV. 


where g is the acceleration due to gravity. 
A floating body displaces its own weight of liquid. 


Area, unit of.—The square centimeter. The area of a 
‘quare whose sides are one centimeter in length. Other units 
of area are similarly derived. Dimensions,—[/?]. 


Arrhenius theory of electrolytic dissociation states 
that the molecule of an electrolyte can give rise to two or more 
electrically charged atoms or ions. 


Astigmatism is an error of spherical lenses peculiar to the 
formation of images by oblique pencils. The image of a point 
when astigmatism is present will consist of two focal lines 
at right angles to each other and separated by a measurable 
distance along the axis of the pencil. The error is not elimi- 
nated by reduction of aperture as is spherical aberration. 


Atom.—The smallest part of an element which can par- 
ticipate in ordinary chemical changes. The atoms of a given 
element are unvarying in average mass, but are different in 
such mass from atoms of all other elements. 

Atomic number.—The number of excess positive charges 
on the atomic nucleus. This charge of the nucleus is the essen- 
tial feature which distinguishes one element from another and 
determines the position of the element in the periodic table. 

Atomic theory.—All elementary forms of matter are com- 
posed of very small unit quantities called atoms. The atoms 
of a given element all have the same size and weight. The 
atoms of different elements have different sizes and weights. 
Atoms of the same or different elements unite with each other 
to form very small unit quantities of compound substances 
called molecules. 

Atomic weight is the relative weight of the atom, on the 
basis of oxygen as 16. If these weights are expressed in grams 
they are called gram atomic weights. 

Avogadro’s law.—Equal volumes of different gases at the 
same pressure and temperature contain the same number of 
molecules. 

Avogadro’s number.—The number of molecules in a mole 
or in a mass in grams of substance equal numerically to its 
molecular weight, i.e., 6.02 1023 molecules. 

Avogadro’s principle (or theory).—The numbers of mole- 
cules present in equal volumes of gases at the same temperature 
and pressure are equal. 

Babo’s law.—The addition of a non-volatile solid to a liquid 
in which it is soluble lowers the vapor pressure of the solvent 


in proportion to the amount of substance dissolved. 
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Balanced or reversible action.—One which can be caused 
to proceed in either direction by suitable variation in the condi- 
tions of temperature, volume, pressure or of the quantities of 
-eacting substances. 


Balmer series of spectral lines. The wave lengths of a 
series of lines in the spectrum of hydrogen are given in angstroms 
by the equation 


oy 
dX = 3646 


where N is an integer having values yet than 2. 


Bases are substances which ionize in water to give the 
hydroxyl ion from their constituent elements. The strength 
of a base is proportional to the concentration of hydroxyl ions. 


Beats.—Two tones of slightly different frequencies sounded 
together interfere to give a sound of regularly varying intensity. 
The number of beats per second is the difference in frequency 
of the two tones. 


Beer’s law (1852).—If two solutions of the same salt be 
made in the same solvent, one of which is, say, twice the con- 
centration of the other, the absorption due to a given thickness 
of the first solution should be equal to that of twice the thick- 
ness of the second. 


Bernoulli’s theorem.—At any point in a tube through 
which a liquid is flowing the sum of the pressure energy, poten- 
tial energy, and kinetic energy is constant. If p is pressure; 
h, height above a reference plane; d, density of the liquid, and 
v, velocity of flow, 

p + hdg + 4 dv? = a constant. 

Berthelot principle of maximum work.—Of all possible 
chemical processes which can proceed without the aid of external 
energy, that process always takes place which is accompanied 
by the greatest evolution of heat. This law holds good for low 
temperatures only and does not account for endothermie ~ 
reactions. 


Beta (8)-particle.—One of the products emitted from the 
atomic nuclei of radioactive substances during their spontaneous 
disintegration. A negatively charged particle, which at rest 
has a mass about z¢zs that of a hydrogen atom. An electron. 


Beta ()-rays.—A radiation, more penetrating but less 
ionizing than a-rays. The rays are deflected by electric and 
magnetic fields as negatively charged particles. The particles 
consist of high speed electrons. 

Black body.—If, for all values of the wave length of the 
incident radiant energy, all of the energy is absorbed the body 
is called a black body. 

Boyle’s law for gases.—At a constant temperature the 
volume of a given quantity of any gas varies inversely as the 
pressure to which the gas is subjected. For a perfect gas, 
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changing from pressure p and volume v to pressure p’ and vol- 
ume v’ without change of temperature, 








py = piv! 
Bulk modulus.—The modulus of volume elasticity, 
Mz == Pt 
V1 — V2 
v1 


where pi, 2; %1, "2 are the initial and final pressure and volume 
respectively. 


Brewster’s law.—The tangent of the polarizing angle for a 
substance is equal to the index of refraction. The polarizing 
angle is that angle of incidence for which the reflected polarized 
ray is at right angles to the refracted ray. If n is the index of 
refraction and @ the polarizing angle, n = tan 0. 


Brightness is measured by the flux emitted per unit emis- 
sive area as projected on a plane normal to the line of sight. 
The unit of brightness is that of a perfectly diffusing surface 
giving out one lumen per square centimeter of projected surface 
and is called the lambert. The millilambert (0.001 lambert) 
is a more convenient unit. Candle per square centimeter 
is the brightness cf a surface which has, in the direction con- 
sidered, a luminous in‘ensity of one candle per cm?. 


Brownian movement.—A continuous agitation of particles 
in a colloidal solution caused by unbalanced impacts with 
molecules of the surrounding medium. The motion may be 
observed with a microscope when a strong beam of light is caused 
to traverse the solution across the line of sight. 


Capacitance is measured by the charge which must be com- 
municated to a body to raise its potential one unit. Electro- 
static unit capacitance is that which requires one electrostatic 
unit of charge to raise the potential one electrostatic unit. 
The farad = 9 X 10" electrostatic units. A capacitance of one 
farad requires one coulomb of electricity to raise its potential 
one volt. Dimensions,—[e 1]; [u-1 (> #). 

A conductor charged with a quantity @ to a potential V has 
a capacitance, Q 


Vv 
Capacitance of a spherical conductor of radius 7, 
Cl=SKG; 
Capacitance of two concentric spheres of radii r and r’ 
Ul 
rr 


Coe ae 
To=_Pr 


Capacitance of a parallel plate condenser, the area of whose 


plates is A and the distance between them d, 
ade, 
~ And 
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Capacitances will be given in electrostatic units if the dimen- 
sions of condensers are substituted in em. K is the dielectric 
constant of the medium. 

Capillary constant or specific cohesion, 


(dh — d&g 
where T is surface tension, d: and ds, the densities of the two 


fluids, g the acceleration due to gravity, h the height of rise in a 
capillary tube of radius r. See Surface tension. 


a? hr 


Carnot cycle.—A sequence of operations forming the work- 
ing cycle of an ideal heat engine of maximum thermal efficiency. 
It consists of isothermal expansion, adiabatic expansion, iso- 
thermal compression, and adiabatic compression to the initial 
state. 


Catalytie agent.—A substance which by its mere presence 
alters the velocity of a reaction, and may be recovered unaltered 
in nature or amount at the end of the reaction. 


Cation.—A positively charged ion. 
Cauchy’s dispersion formula. 
may OC. 


n=A-+ e so xf + 
An empirical expression giving an approximate relation between 
the refractive index n of a medium and the wavelength of the 
light; A, B, and C being constants for a given medium. 
Centripetal force.—The force required to keep a moving 
mass in a circular path. Centrifvgal force is the name given 
to the reaction against centripetal force. 


Charles’ law or Gay-Lussac’s law.—The volumes assumed 
by a given mass of a gas at different temperatures, the pressure 
remaining constant, are, within moderate ranges of temper- 
ature, directly proportional to the corresponding absolute 
temperatures. 

Chromatic aberration.—Due to the difference in the index 
of refraction for different wave lengths, light of various wave 
lengths from the same source cannot be focused at a point 
by asimple lens. This is called chromatic aberration. 

Chemiluminescence.— Emission of light during a chemical 
reaction. 


Christiansen effect.—When finely powdered substances, 
such as glass or quartz, are immersed in a liquid of the same 
index of refraction complete transparency can only be obtained 
for monochromatic light. If white light is employed the trans- 
mitted color corresponds to the particular wave-length for 
which the two substances, solid and liquid have exactly the 
same index of refraction. Due to differences in dispersion 
the indices of refraction will match for only a narrow band of the 
spectrum. 
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Colligative property.—A property numerically the same 
for a group of substances, independent of their chemical nature. 


Colloid.—A phase dispersed to such a degree that the sur- 
face forces become an important factor in determining its 
properties. 


Coma.—An aberration of spherical lenses, occurring in the 
case of oblique incidence, when the bundle of rays forming 
the image is unsymmetrical. The image of a point is comet 
shaped, hence the name. 


Combining volumes.—Under comparable conditions of 
pressure and temperature the volume ratios of gases involved 
in chemical reactions are simple whole numbers. 





Combining weight of an element or radical is its atomic 
weight divided by its valence. 


Combining weights, law of.—lIf the weights of elements 
which combine with each other be called their “combining 
weights,” then elements always combine either in the ratio of 
their combining weights or of simple multiples of these weights. 


Component substances, law of.—Every material consists 
of one substance, or is a mixture of two or more substances, 
each of which exhibits a specific set of properties, independent 
of the other substances. 


Compounds are substances containing more than one 
constituent element and having properties, on the whole, 
different from those which their constituents had as elementary 
substances. The composition of a given pure compound is 
perfectly definite, and is always the same no matter how that 
compound may have been formed. 


Compressibility.—Reciprocal of the bulk modulus. 


Concentration.—The amount of a substance in weight, 
moles, or equivalents contained in unit volume. 


Condensers in parallel and series.—If c:, c2, cs, ete. repre- 
sent the capacitances of a series of condensers and C their com- 
bined capacitance,— 


when in parallel, C=a+teote--:- 


when in series, AG Et do ipdor 
ro Ci C2 C3 





Conductance, the reciprocal of resistance, is measured by 
the ratio of the current flowing through a conductor to the 
difference of potential between its ends. The practical unit 
or conductance, the mho, the conductance of a body through 
which one ampere of current flows when the potential difference 
is one volt. The conductance of a body in mho is the reciprocal 
of the value of its resistance in ohms. Dimensions,—fe / tJ; 
jure Ut th. 
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Conductivity, electrical, is measured by the quantity of 
electricity transferred across unit area, per unit potential 
gradient per unit time. Reciprocal of resistivity. Volume 
conductivity or specific conductance, k = 1/p where p is 
the volume resistivity. Mass conductivity = k/d where d 
is density. Equivalent conductivity A = k/c where c is the 
number of equivalents per unit volume of solution. Molecular 
conductivity » = k/m where m is the number of moles per 
unit volume of solution. Dimensions: volume conductivity,— 
[et]; [ut (-? t], mass conductivity ,—[e m7 13 tJ; [u4 m+ it]. 

Conductivity, thermal.—Time rate of transfer of heat by 
conduction, through unit thickness, across unit area for unit 
difference of temperature. It is measured as calories per 
second per square centimeter for a thickness of one centimeter 
and a difference of temperature of 1°C. Dimensions,— 
oe A 

If the two opposite faces of a rectangular solid are main- 
tained at temperatures t: and f2 the heat conducted across the 
solid of section a and thickness d in a time T will be, 

K(t = t)aT 
Q d 
K is a constant depending on the nature of the substance, 
designated as the specific heat conductivity. K is usually 
given for Q in calories, t; and f in °C, a in cm?, T' in sec, and d 
inem. See table Heat conductivity. 

Conductors.—A ciass of bodies which are incapable of 
supporting electric strain. A charge given to a conductor 
spreads to all parts of the body. 

Conjugate foci.—Under proper conditions light divergent 
from a point on or near the axis of a lens or spherical mirror is 
focused at another point. The point of convergence and the 
position of the source are interchangeable and are called 
conjugate foci. 

Conservation of energy. (Chem).—In a chemical change 
there is no loss or gain but merely a transformation of energy 
from one form to another. 

Conservation of energy, law of.—Energy can neither be 
created nor destroyed and therefore the total amount of energy 
in the universe remains constant. 

Conservation of momentum, law of.—For any collision, 
the vector sum of the momenta of the colliding bodies after 
collision equals the vector sum of their momenta before col- 
lision. If two bodies of masses m; and mz have, before impact 
velocities 1; and v2; and after impact velocities uw: and ws. 

My + Mele = Mv1 + Modo 

Conservation of mass.—In all ordinary chemical changes, 
the total of the reactants is always equal to the total mass of 
the products. 

Constitutive property.—A property which depends on the 
constitution or structure of the molecule. 

2366 





DEFINITIONS AND FORMULAE (Continued) 


Couple.—Two equal and oppositely directed parallel but 
not colinear forces acting upon a body form a couple. The 
moment of the couple or torque is given by the product of one 
of the forces by the perpendicular distance between them. 
Dimension,—[m /? ¢-?]. 


Couple acting on a magnet of magnetic moment ml in a 
field of strength H. If the magnet is perpendicular to the 
direction of the field 


C = Hml = HM 
If the angle between the magnet and the field is 6 
C = Hmi sin 6 

The couple will be in dyne-cm for cgs electromagnetic units of 
Hl, m and I. 

Cryohydrate.—The solid which separates when a satu- 
rated solution freezes. It contains the solvent and the solute 
in the same proportions as they were in the saturated solution. 


Crystal.—A homogeneous portion of a substance bounded 
by plane surfaces making definite angles with each other, giving 
a regular geometrical form. 


Critical temperature is that temperature above which a 
gas cannot be liquefied by pressure alone. The pressure under 
which a substance may exist as a gas in equilibrium with the 
liquid at the critical temperature is the eritical pressure. 


Curie’s law.—The intensity of magnetization, 
ya At 
AB 
where H, is the magnetic field strength, 7 the absolute tem- 


perature and A Curie’s constant. Used for paramagnetic 
substances. 


Curie point.—All ferro-magnetic substances have a definite 
temperature of transition at which the phenomena of ferro- 
magnetism disappear and the substances becomes merely 
paramagnetic. This temperature is called the ‘‘Curie Point”’ 
and is usually lower than the melting point. 


Current (electric).—The rate of transfer of electricity. 
The transfer at the rate of one electrostatic unit of electricity 
in one second is the electrostatic unit of current. The electro- 
magnetic unit of current is a current of such strength that one 
centimeter of the wire in which it flows is pushed sideways 
with a force of one dyne when the wire is at right angles to a 
magnetic field of unit intensity. The practical unit of current 
is the ampere, a transfer of one coulomb per second, which 
is one tenth the electromagnetic unit. The international 
ampere is the unvarying electric current which, when passed 
through a solution of silver nitrate in accordance with certain 
specifications, deposits silver at the rate of 0.00111800 gram 
per second. The international ampere is equivalent to 0.999835 
absolute ampere. The ampere-turn is the magnetic potential 
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produced between the two faces of a coil of one turn carrying 
one ampere. Dimensions,—[e? mt (2 t~]; [u7? m? 2 tJ. 


_ Current in a simple circuit.—The current in a circuit 
including an external resistance # and a cell of electromotive 
force # and internal resistance 7, ‘ 





E 
Aya ae 
If £ is in volts and r and R in ohms the current will be in 
amperes. 
For two cells in parallel, 
pa — 
R+ 3 
For two cells in series, 
a 2H 
if Sop 


Dalton’s law of partial pressures.—The pressure exerted 
by a mixture of gases is equal to the sum of the separate pres- 
sures which each gas would exert if it alone occupied the whole 
volume. This fact is expressed in the following formula: 

PV =V(pi + po + ps, ete.) 

Declination.—The angle between the vertical plane con- 
taining the direction of the earth’s field at any point and a 
plane containing the geographic north and south meridian. 

Decomposition is the chemical separation of a substance 
into two or more substances, which may differ from each other 
and from the original substances. 

Definite proportions, law of.—In every sample of each 
compound substance the proportions by weight of the con- 
stituent elements are always the same. 

Degree of freedom.—The number of the variables determin- 
ing the state of a system (usually pressure, temperature, and 
concentrations of the components) to which arbitrary values 
can be assigned. 

Density.—Concentration of matter, measured by the mass 
per unit volume. Dimensions,—|m [~°]. 

Dew point.—The temperature at which condensation of 
water vapor in the air takes place. 

Diamagnetic bodies tend to set the longest dimension 
across the magnetic field. The permeability of a diamagnetic 
substance is less than unity. 

Dielectric constant of a medium is defined by e in the 


equation 
p = 2 


er2 
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where F is the force of attraction between two charges Q and 
)' separated by a distance r in a uniform medium. 

Dielectrics or insulators or non-conductors.—A class 
of bodies supporting an electric strain. A charge on one 
part of a non-conductor is not communicated to any other part. 

Diffraction.—If the light source were a point, the shadow 
of any object would have its maximum sharpness; a certain 
amcunt of illumination, however, would be found within the 
geometrical shadow due to the diffraction of the light at the 
edge of the object. 

Diffraction grating.—If{ s is the distance between the 
rulings, d the angle of diffraction, then the wave length where 
the angle of incidence is 90° is (for the nth order spectrum), 

_ ssind 
n 

If z is the angle of incidence, d the angle of diffraction, s the 

distance between the rulings, the order of the spectrum, the 





wave length is, A= - (sin 7 + sin d). 


Diffusion.—If the concentration (mass of solid per unit 
volume of solution) at one surface of a layer of liquid is d; 
and at the other surface de, the thickness of the layer h and the 
area under consideration A, then the mass of the substance 
which diffuses through the cross-section A in time ¢ is, 


Ow (de - dy)t 
where A is the coefficient of diffusion. 


Diffusivity or coefficient of diffusion is also given by A in 
the equation 
dQ 


dc 


where dQ is the amount passing through an area dy dz in the 
direction of x in a time dt where de/dz is the rate of increase of 
volume concentration in the direction of x. Dimensions,— 
[0° ¢~7]. 

Diffusivity of heat is given by m3 in the equation 


dH dT 

pa Asd is dy dz 
where dH is the quantity of heat passing through the area dy dz 
in the direction of x in a time dt. The rate of variation of 
temperature along x is given by dT7'/dz, s is specific heat and d, 
density. Dimensions,—[/? t“]. 

Dimensional formulae.—If{ mass, length, and time are 
considered fundamental quantities, the relation of other phys- 
ical quantities and their units to these three may be expressed 
by a formula involving the symbols J, m and t respectively, with 
appropriate exponents. For example; the dimensional formula 
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for volume would be expressed,— [I]; velocity,—(lt4]; foree— 
[m lt-?]. Other fundamental quantities used in dimensionat 
formulae may be indicated as follows: 6, temperature, e the 
dielectric constant of a vacuum; yu, the magnetic permeability 
of a vacuum. 


Diminution of pressure at the side of a moving stveam. 
If a fluid of density d moves with a velocity v, the diminution 
of pressure due to the motion is (neglecting viscosity), 


p = 7 dy? 
Dip.—The angle measured in a vertical ‘plane between the 
direction of the earth’s magnetic field and the horizontal. 


Dispersion.—The difference between the index of refraction 
of any substance for any two wave lengths is a measure of the 
dispersion for these wave lengths, called the coefficient of 
dispersion. 

Dispersive power.—If m and m are the indices of refraction 
for wave lengths \: and Az and n the mean index or that for sodium 
light, the dispersive power for the specified wave length is, 


Ne —- mM 
=A 
Displacement is a reaction in which an elementary sub- 


stance displaces and sets free a constituent element from a 
compound. 


Displacement or elongation at any instant. The dis- 
tance of a vibrating or oscillating particle from its position of 
equilibrium. 

Distribution law.—A substance distributes itself between 
two immiscible solvents so that the ratio of its concentrations 
in the two solvents is approximately a constant (and equal to the 
ratio of the solubilities of the substance in each solvent). 
Requires modification if more than one molecular species is 
formed. 


Doppler effect. (Light).—The apparent change in the 
wave-length of light produced» by the motion in the line of 
sight of either the observer or the source of light. 


Doppler’s principle.—The apparent frequency of a sound 
as affected by motion of the hearer, the source and the medium 
is given by the following expression, 

Vtw-—w, 

Vtw-—-»; 

where n, is the original frequency of the source, V the velocity 
of sound, w that of the medium, », that of the observer and Vs 
that of the source. Only the components of motion parallel 
to the line connecting the source and observer are to be con- 
sidered. All velocities are taken in the direction from the 
source to observer; if the motion is in the opposite direction 
the sign of the velocity substituted in the formula should be 
changed. 








Qo = 








n = No 
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Double decomposition consists of a simple exchange of the 
parts of two substances to form two new substances. 


Dulong and Petite, law of.—The specific heats of the 
several elements are inversely proportional to their atomic 
weights. The atomic heats of solid elements are constant and 
approximately equal to 6.3. Certain elements of low atomic 
weight and high melting point have, however, much lower 
atomic heats at ordinary temperatures. 


Eddy current.—A current induced in a mass of conducting 
material by a varying magnetic field. Also called Foucault 
current. 


Edison effect.—The name first given (after its discoverer) 
to the phenomenon of electrical conduction between an incan- 
descent filament and an independent cold electrode contained 
in the same envelope, when the second electrode is made 
positive with respect to the filament. 


Elasticity.—The property by virtue of which a body resists 
and recovers from deformation produced by force. 


Elastic limit.—The smallest value of the stress producing 
permanent alteration. 


Elastic moduli. 


Young’s modulus by stretching. —If an elongation s is produced 
by the weight of the mass m, in a wire of length /, and radius me 
the modulus, 

_ mgl 
mrs 

Young’s modulus by bending, bar supported at both ends. 
If a flexure s is produced by the weight of mass m, added mid- 
way between the supports separated by a distance l, for a 
rectangular bar with vertical dimensions of cross-section a 
and horizontal dimension b, the modulus is, 








_ mgl? 
MES 4sa%d 
For a cylindrical bar of radius 7, 
apes mgl 
~ 12z7r4s 


For a bar supported at one end. In the case of a rectangular 
bar as described above, 








_ 4mgl* 
i i sa*b 
For a round bar supported at one end, 
— Agi? 
te aes dmrts 


Modulus of rigidity—If a couple C (= mgzx) produces a 
twist of @ radians in a bar of length / and radius r, the modulus is 
2Cl 
M = a5 
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The substitution in the above formulae for the elastic coeffi- 
cients of m in grams, g in cm per sec’, J, a, b, and r in cm, s in 
em, and C in dyne-cm will give moduli in dynes per em? 
The dimensions of elastic moduli are the same as of stress,— 
[mt 2]. 

Coefficient of restitution.—Two bodies moving in the same 
straight line, with velocities 7 and v2 respectively, collide and 
after impact move with velocities vs and vs. The coefficient 
of restitution is 
U4 03: 

Oy = hi 

Electric field intensity is measured by the force exerted 
on unit charge. Unit field intensity is the field which exerts 
the force of one dyne on unit positive charge. Dimensions,— 
[e2 mz 1-3 t]; [wu m3 Le t-2). ; 

The field intensity or force exerted on unit charge at a point 
distant r from a charge g in a vacuum 

H=4 


2 


Cos 


If the dielectric in the above cases is not a vacuum the dielec- 
tric constant « must be introduced. The formula becomes 
ang 
er? 

The value of ¢ is frequently considered unity for air. If the 
dielectric constant of a vacuum is considered unity the value 
for air at 0°C and 760 mm pressure is 1.000576. 

Electrolysis.—If a current 7 flows for a time ¢ and deposits 
a metal whose electrochemical equivalent is e, the mass depos- 
ited is 


m = eit 
The value of e is usually given for mass in grams, 7 1n amperes 
and ¢ in seconds. 


Electrochemical equivalent of an ion is the mass liberated — 
by the passage of unit quantity of electricity. 


Electromotive force is defined as that which causes a flow 
of current. The electromotive force of a cell is measured by 
the maximum difference of potential between its plates. The 
electromagnetic unit of potential difference is that against 
which one erg of work is done in the transfer of electromagnetic 
unit quantity. The volt is that potential difference against 
which one joule of work is done in the transfer of one coulomb. 
One volt is equivalent to 108 electromagnetic units of potential. 
The international volt is the electrical potential which when 
steadily applied to a conductor whose resistance is one inter- 
national ohm will cause a current of one international ampere to 
flow. The international volt = 1.00033 absolute volts. The 
electromotive force of a Weston standard cell is 1.0183 int. volts 
at 20°C. Dimensions,—[e7? mé 14 t-4]3 [uw mi [2 t7?], 
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Electrolytic dissociation or ionization theory.—When 
-an acid, base or salt is dissolved in water or any other dis- 
sociating solvent, a part or all of the molecules of the dissolved 
substance are broken up’ into parts called ions, some of which 
are charged with positive electricity and are called cations, and 
an equivalent number of which are charged with negative 
electricity and are called anions. 


Electrolytic solution tension theory (or the Helmholtz 
double layer theory).—When a metal, or any other substance 
capable of existing in solution as ions, is placed in water or any 
other dissociating solvent, a part of the metal or other sub- 
stances passes into solution in the form of ions, thus leaving 
the remainder of the metal or substances charged withan 
equivalent amount of electricity of opposite sign from that 
carried by the ions. This establishes a difference in potential 
between the metal and the solvent in which it is immersed. 


Electromotive series is a list of the metals arranged in the 
decreasing order of their tendencies to pass into ionic form by 
losing electrons. 


Electron.—A very small negatively charged particle. Elec- 
trons appear to be uniform in mass and charge and to be one 
of the basic elements of which atoms are made. The charge 
of the electron is accepted as 4.80 X 10-!° absolute electrostatic 
unit. 


Electron theory of matter.—An atom is believed to con- 
sist of a nucleus bearing a positive charge, different for each 
sort of atom, surrounded by electrons or negative charges 
equal in total charge to the positive charge of the nucleus. 
The nucleus may consist of a certain number of protons and 
neutrons. The electrons revolve as satellites around the 
nucleus. 

The nucleus contains practically all of the mass of the atom, 
the number of protons and neutrons determining the atomic 
weight. The number and arrangement of satellite electrons 
determines the chemical properties of the atom. 

Elements are substances which cannot be decomposed by 
the ordinary types of chemical change, or made by chemical 
union. 

Emissive power or emissivity is measured by the energy 
radiated from unit area of a surface in unit time for unit 
difference of temperature between the surface in question and 
surrounding bodies. For the egs system the emissive power 
is given in ergs per second per square centimeter with the 
radiating surface at 1° absolute and the surroundings at absolute 
zero. See Radiation formula. 

Enantiotropice.—Crystal forms capable of existing in 
reversible equilibrium with each other. 

Energy.—The capability of doing work. Potential energy 
is energy due to position of one body with respect to another 
or to the relative parts of the same body. Kinetic energy 
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is energy due to motion. Cgs units,—the erg, the energy~ 
expended when a force of one dyne acts through a distance of 
one centimeter; the joule is 1 X 10’ ergs. Dimensions,— 
[m 1? t-*}. 

The potential energy of a mass m, raised through a distance h,. 
where g is the acceleration due to gravity is 


E = mgh. 
The kinetic energy of mass m, moving with a velocity », is 
E = 4mv?. 


Energy will be given in ergs if m is in grams, g in cm per sec?,. 
h in cm and v in em per sec. 


Energy of a charge in ergs where Q is the charge and V the 
potential in electrostatic units. 

EB = 3QV. 

Energy of the electric field.—If H is the electric field 
intensity in electrostatic units and K the specific inductive 
capacity, the energy of the field in ergs per cm? is 

KH? 
phe 8r 

Energy of rotation.—I{ a mass whose moment of inertia 
about an axis is J, rotates with angular velocity w about this 
axis, the kinetic energy of rotation will be, 

E = ile? 

Energy will be given in ergs if J is in g-cm? and w in radians 
per sec. 

Entropy.—A quantity depending on the quantity of heat, 
in a body and on its temperature, which, when multiplied by 
any lower temperature (minimum available), gives the unavail- 
able energy, or unavoidable waste when mechanical work is 
derived from the heat energy of the body. Dimensions,— 
BEES OAL 

Equilibrium, chemical.—A state of affairs in which a 
chemical reaction and its reverse reaction are taking place at 
equal velocities, so that the concentrations of reacting sub- 
stances remain constant. 

Equilibrium constant.—The product of the concentrations 
(or activities) of the substances produced at equilibrium in a 
chemical reaction divided by the product of concentrations 
of the reacting substances, each concentration raised to that 
power which is the coefficient of the substance in the chemical 
equation. 

Equivalent weight or combining weight of an element 
or ion is its atomic or formula weight divided by its valence. 
Elements entering into combination always do so in quantities 
proportional to their equivalent weights. 

Ettinghausen’s effect (Von Ettinghausen’s).—When an 
electric current flows across the lines of force of a magnetic 
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field an electromotive force is observed which is at right angles 
to both the primary current and the magnetic field: a tempera- 
ture gradient is observed which has the opposite direction to the 
Hall electromotive force. 

Eutectic.—A term applied to the mixture of two or more 
substances which has the lowest melting point. 

Expansion of gases. 

Charles’ law or Gay-Lussac’s law.—The volume of a gas at 
constant pressure increases proportionately to the absolute 
temperature. If Vi and V2 are volumes of the same mass of 
gas at absolute temperatures, 7; and T2, 

Ve f, 
V2 T2 

For an original volume V, at 0°C the volume at °C (at 

constant pressure) is 
Vi = V.(1 + 0.00367t). 
General law for gases. 


t 
PwWt = Poo (1 se oa) 


where Po, Vo, pt, vs represent the pressure and value at 0° and °C. 
or 
Pits _ Pad» 
A T2 
where i, #1 and 7, represent pressure volume and absolute 
temperature in one case and pz, v. and 72 the same quantities 
for the same mass of gas in another. 
The law may also be expressed: 
pv = RmT 
where m is the mass of gas at absolute temperature 7. R is 
the gas constant which depends on the units used. Boltz- 
mann’s molecular gas constant is obtained by expressing 
m in terms of the number of molecules. 
For volume in cm‘, pressure in dynes per cm? and temperature 
in Centigrade degrees on the absolute scale R = 8.3136 X 107. 
Reduction of a gas volume to 6°C, 760 mm pressure.— 
If V is the original volume of a gas at temperature ¢ and pres- 
sure H, the volume at 0°C and 760 mm pressure will be, 
V AH 
| ape el ad peo 
(1 + at) 760 
if d is the original density the density at 0°C and 760 mm pres- 
sure will be 
d, = d(1 + at) 
a = 0.00367 approximately. 
Falling bodies.—For bodies falling from rest conditions are 


as for uniformly accelerated motion except that v, = O and 
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q is the acceleration due to gravity. The formulae become,— 
air resistance neglected, 


1% = gt, s = 397, 0; = a/ 298. 
For bodies projected vertically upward,—if v is the velocity 
of projection, the time to reach greatest height, neglecting the 
resistance of the air, 


Greatest height, 


See also under Projectiles. 


Faraday’s laws.—In the process of electrolytic changes 
equal quantities of electricity charge or discharge equivalent 
quantities of ions at each electrode. 

One gram equivalent weight of matter is chemically altered 
at each electrode for 96,500 coulombs, or one faraday, of elec- 
tricity passed through the electrolyte. 


Faraday effect.—The rotation of the plane of polarization 
produced when plane-polarized light is passed through a 
substance in a magnetic field, the light traveling in a direction 
parallel to the lines of force. For a given substance, the rota- 
tion is proportional to the thickness traversed by the light and 
to the magnetic field strength. 


Fermat’s principle of least time.—The path chosen by a 
ray joining two points is that which can be travelled over in the 
least possible time. 


Fleming’s rule.—A simple rule for relating the directions 
of the flux, motion, and e.m.f. in an electric machine. The 
forefinger, second finger and thumb, placed at right-angles to 
each other, represent respectively the directions of flux, e.m.f., 
and motion or torque. If the right hand is used the conditions 
are those obtaining in a generator and if the left hand is used 
the conditions are those obtaining in a motor. 

Fluidity.—The reciprocal of viscosity. The cgs unit is the 
rho, the reciprocal of the poise. Dimensions,—[m Ué]. 

Foree.—That which changes the state of rest or motion in 
matter, measured by the rate of change of momentum. Abso- 
lute unit,—the dyne, the force which will produce an accelera- 
tion of one centimeter per second per second in a gram mass. 
The gram weight or weight of a gram mass is the egs gravita- 
tional unit. The poundal is that force which will give an 
acceleration of one foot per second to a pound mass. Dimen- 
sions,—[m li~?]. 

The force F required to produce an acceleration a in a mass m. 
is given by 

F = ma. 
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_If m is substituted in grams and a in em per sec?, F' will be 
given in dynes. 


Force between two charges, Coulomb’s law.—If two 
charges g and q’ are at a distance r in a vacuum, the force 
between them 1s, 

pat 


2 


The force will be given in dynes if g and q’ are in electrostatic 
units and r in cm. 


Force between two magnetic poles.—I{ two poles of 
strength m and m’ are separated by a distance r in a medium 
whose permeability is « (unity for a vacuum), the force between 
them is, 


mm’ 


2 
ur 


F= 





Force will be given in dynes if 7 is in cm and m and m’ are 
in cgs units of pole strength. 

The strength of a magnetic field at a point distance r from 
an isolated pole of strength m is 


eit 


ur? 


The field will be given in gauss if m and r are in cgs units. 

Formula, chemical. —A combination of symbols with their 
subscripts representing the constituents of a substance and 
their proportions by weight. 


Foucault’s pendulum.—The rate of rotation in degrees 
per hour of a line on the surface of the earth relative to the plane 
of a Foucault’s pendulum at latitude ¢ is, 

w = 15sin @ 

Fraunhofer’s lines.—When sunlight is examined through 
a spectroscope it is found that the spectrum is traversed by an 
enormous number of dark lines parallel to the length of the slit. 
These dark lines are known as Fraunhofer’s lines. Kirchoff 
conceived the idea that the sun is surrounded by layers of 
vapors which act as filters of the white light arising from 
incandescent solids within and which abstract those rays which 
correspond in their periods of vibration to those of the com- 
ponents of the vapors. Thus reversed or dark lines are obtained 
due to the absorption by the vapor envelop, in place of the 
bright lines found in the emission spectrum. 


Frequency in uniform circular motion or in any periodic 
motion is the number of revolutions or cycles completed in 
unit time. Cgs units,—cycles per second. Dimension,— 


[e]. 
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Frequency of vibrating strings.—The fundamental fre- 
quency of a stretched string is given by 


aT 
2 = 91 Vin 
where J is the length; 7, the tension and m the mass per unit 
length. 


For a string or wire of circular section of length, /, tension T, 
density d, and radius r, the frequency of the fundamental is 


il T 
Beat N'ed 

The frequency in vibrations per second will be given if T 
is in dynes, r and / in cm and d in g per cm?. 

Friction, coefficient of.—The coefficient of friction between 
two surfaces is the ratio of the force required to move one over 
the other to the total force pressing the two together. 

If F 1s the force required to move one surface over another 
and W, the force pressing the surfaces together, the coefficient 
of friction, 

F 
=e 

Fundamental units.—See under Mass. Length and Time. 

Gamma (y) rays.—Highly penetrating radiations from 
radioactive substances, undeflected by electric or magnetic 
fields, representing a high frequency electromagnetic radiation, 
They have the same nature as X-rays but are of higher 
frequency. 

Gas.—A state of matter in which the molecules are prac- 
tically unrestricted by cohesive forces. A gas has neither 
definite shape nor volume. 4 

Gas thermometer.—Where P., Ps; and P; represent the 
total pressure with the bulb at 0°C, at the boiling-point of water 
and at the unknown temperature respectively, t; the tempera- 
ture of steam and t, the unknown temperature, 

Pa 

IPs vad 2 

(approximately). The total pressure on the gas in the bulb 
is the algebraic sum of barometric pressure at the time and 
that measured by the manometer. 

Gay-Lussae’s law.—See Charles law. 

Gay-Lussaec’s law of combining volumes.—lIf gases 
interact and form a gaseous product, the volumes of the 
reacting gases and the volumes of the gaseous products are 
to each other in simple proportions, which can be expressed by 
small whole numbers. 

Gibbs’ phase rule.—F =C +2 —-—P_ FF, the number of 
degrees of freedom of a system, is the number of variable 

2378 


k 





tr = tes 


DEFINITIONS AND FORMULAE (Continued) 


factors (temperature, pressure and concentration) of the 
components, which must be arbitrarily fixed in order that 
the condition of the system may be perfectly defined. C, the 
number of the components of the system, is chosen equal to 
the smallest number of independently variable constituents 
by means of which the composition of each phase participating 
in the state of equilibrium can be expressed in the form of a 
chemical equation; the components must be chosen from among 
the constituents which are present when the system is in a 
state of true equilibrium and which take part in that equilib- 
rium; as components are chosen the smallest number of such 
constituents necessary to express the composition of each 
phase participating in the equilibrium, zero and negative 
quantities of components being permissible; in any system the 
number of components is definite, but may alter with changes 
in conditions of experiment; a qualitative but not quantitative 
freedom of selection of components is allowed, the choice 
being influenced by suitability and simplicity of application. 
P, the number of phases of the system, are the homogeneous, 
mechanically separable and physically distinct portions of a 
heterogeneous system, the number of phases capable of exist- 
ence varies greatly in different systems; there can never be 
more than one gas or vapor phase since all gases are miscible 
in all proportions, a heterogeneous mixture of solid substances 
forms as many phases as there are substances present. 


Graham’s law.—The relative rates of diffusion of gases 
under the same conditions are inversely proportional to the 
square roots of the densities of those gases. 


Gram atom or gram atomic weight.—The mass in 
grains numerically equal to the atomic weight. 


Gram equivalent of a substance is the weight of a substance 
displacing or otherwise reacting with 1.008 grams of hydrogen 
or combining with one-half of a gram atomic weight (8.00 
grams) of oxygen. 


Gram mole, gram formula weight, gram equivalent. 
Mass in grams numerically equal to the molecular weight, 
formula weight or chemical equivalent, respectively. 


Gram molecular weight or gram molecule.—A mass 
in grams of a substance numerically equal to its molecular 
weight. Gram mole. 

Gravitation.—The universal attraction existing between 
all material bodies. The force of attraction between two 
masses m and m’, separated by a distance r, k being the con- — 
stant of gravitation, : 








mm’ 
18) 3 [i 2] 


(If m and m’ are given in grams, and r in centimeters, F will 
be in dynes if k = 6.670 X 107-8.) 
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Hall effect.—When a steady current is flowing in a steady 
magnetic field, electromotive forces are developed which are 
at right angles both to the magnetic force and to the current 
and are proportional to the product of the intensity of the 
current, the magnetic force and the sine of the angle between 
the directions of these quantities. 


Hardness.—Property of substances determined by their 
ability to abrade or indent one another. An arbitrary scale of 
hardness is based upon ten selected minerals. For metals 
the diameter of the indentation made by a hardened steel sphere 
(Brinnell) or the height of rebound of a small drop hammer 
(Shore Scleroscope) serve to measure hardness. 


Harmonic motion.—See Simple harmonic motion and Ang- 
ular harmonic motion. 


Heat effect.—The heat in calories developed in a circuit 
by an electric current of J amperes flowing through a resistance 
of R ohms, with a difference of potential E volts for a time 
¢ seconds, 

Wekeig Sat 
~ 4:18 ~ 4.18 

Heat equivalent, or latent heat, of fusion.—The quan- 
tity of heat necessary to change one gram of solid to a liquid 
with no temperature change. Dimensions,—(/? ¢?]. 


Heat quantity is measured by the change of temperature 
produced. ‘The cgs unit of heat is the calorie, the quantity of 
heat necessary to change the temperature of one gram of 
water from 3.5°C to 4.5°C (called a small calorie). If the 
temperature change involved is from 14.5 to 15.5°C, the unit 
is the normal calorie. The mean calorie is 745 the quantity 
of heat necessary to raise one gram of water from 0°C to 100°C. 
The large calorie is equal to 1000 small calories. The British 
thermal unit is the heat required to raise the temperature of 
one pound of water at its maximum density, 1°F. It is equal 
to about 252 calories. Dimensions of energy,—[m /? ¢-?]. 


Heat of combustion of a substance is the amount of heat 
evolved by the combustion of 1 gram molecular weight of the 
substance. 


Henry’s law.—The mass of a slightly soluble gas that 
dissolves in a definite mass of a liquid at a given temperature 
is very nearly directly proportional to the partial pressure of 
that gas. This holds for gases which do not unite chemically 
with the solvent. 


Hess’ law of constant heat summation.—The amount of 
heat generated by a chemical reaction is the same whether 
reaction takes place in one step or in several steps, or all 
chemical reactions which start with the same original sub- 
stances and end with the same final substances liberate the 
same amounts of heat, irrespective of the process by which the 
final state is reached. 


2380 


DEFINITIONS AND FORMULAE (Continued) 


Hooke’s law.—Within the elastic limit of any body the 
ratio of the stress to the strain produced is constant. 


Humidity, absolute.—Mass of water vapor present in 
unit volume of the atmosphere, usually measured as grams per 
cubic meter. It may also be expressed in terms of the actual 
pressure of the water vapor present. 


Huygens’ theory of light.—This theory states that light 
is a disturbance traveling through some medium, such as the 
ether. Thus light is due to wave motion in ether. 

Every vibrating point on the wave-front is regarded as the 
center of a new disturbance. These secondary disturbances 
traveling with equal velocity, are enveloped by a surface 
identical in its properties with the surface from which the 
secondary disturbances start and this surface forms the new 
wave-front. 


Hydrogen equivalent of a substance is the number of 
replaceable hydrogen atoms in 1 molecule or the number of 
atoms of hydrogen with which 1 molecule could react. 


Hydrogen ion concentration or pH value is the logarithm 
of the reciprocal of the gram ionic hydrogen equivalents per 





liter; i.e., pH = log HES per liter. Water has a concentration 


of H* ion of 10~" and of OH™ ion of 1077 moles per liter or a pH 
value of 7. Due to hydrolysis the composition of a weak 
acid solution titrated against a strong base is basic and of a 
weak base against a strong acid is acid. A truly neutral 
titrated solution of a strong acid or base has the same con- 
centration of H* and OH™ ions as water. 


Hydrolysis is a double decomposition reaction involving the 
splitting of water into its ions and the formation of a weak 
acid or base or both. 

Hydrostatic pressure at a distance h from the surface of 
a liquid of density d, 

P = hdg. 
The total force on an area A due to hydrostatic pressure, 
F =PA = Ahdg. 

Force in dynes and pressure in dynes per cm? will be given if 
h is in em, din g per cm?’ and g in cm per sec?. 

Hysteresis.—The magnetization of a sample of iron or 
steel due to a magnetic field which is made to vary through a 
cycle of values, lags behind the field. This phenomenon is 
called hysteresis. 

Steinmetz’ equation for hysteresis gives the loss of energy 
in ergs per cycle per cm4, j 

W = 7B 
where 6 is the maximum induction in maxwells per cm? and 
n the coefficient of hysteresis. 
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Iumination on any surface is measured by the luminous 
flux incident on unit area. The units in use are: the lux, one 
lumen per square meter; the phot, one lumen per square 
centimeter and the lumen per square foot. Since at unit dis- 
tance from a point source of unit intensity the illumination is 
unity, unit illumination may be defined as that produced by a 
unit source at unit distance, hence the meter-eandle or 
candle-meter which is equal to the lux and the foot-candle 
equivalent to one lumen per square foot. 


Index of refraction for any substance is the ratio of the 
velocity of light in a vacuum to its velocity in the substance. 
It is also the ratio of the sine of the angle of incidence to the 
sine of the angle of refraction. In general, the index of refrac- 
tion for any substance varies with the wave length of the 
refracted light. 


Induced electromotive force in a circuit is proportional 
to the rate of change of magnetic flux through the circuit. 


ale 
= a 
where d¢ is the change of magnetic flux in a time dt. The 
induced current will be given by 


ites 2 


where F£ is the resistance of the circuit. 


Inertia.—The resistance offered by a body to a change of 
its state of rest or motion, a fundamental property of matter. 
Dimension,—[m]. 

Indicators are substances which change from one color to 
another when the hydrogen ion concentration reaches a cer- 
tain value, different for each indicator. 


Inductance.—The change in magnetic field due to the 
variation of a current in a conducting circuit causes an induced 
counter electromotive force in the circuit itself. This phe- 
nomenon is known as Self-induction. If an electromotive 
force is induced in a neighboring circuit the term mutual 
induction is used. Inductance may thus be distinguished as 
self- or mutual and is measured by the electromotive force 
produced in a conductor by unit rate of variation of the cur- 
rent. Units of inductance are the centimeter (absolute elec- 
tromagnetic) and the henry, which is equal to 10° centimeters 
of inductance. The henry is that inductance in which an 
induced electromotive force of one volt is produced when the 
inducing current is changed at the rate of one ampere per 
second. Dimensions,—[e [+ #2]; [ul]. 

Induction.—Any change in the intensity or direction of a 
magnetic field causes an electromotive force in any conductor 
in the field. The induced electromotive force generates an 
induced current if the conductor forms a closed circuit. 
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_ Intensity of illumination in candle meters of a screen 
illuminated by a source of illuminating power P candles at a 
distance r meters, for normal incidence, 


IP 
I = D 
If two sources of illuminating power P, and P: produce equal 
illumination on a screen when at distances 7; and rz respectively, 
Bre Pi bt ey aiePs, nit 
Pe Te Py 72 
If 7, is the intensity of illumination when the screen is normal 
to the incident light, J the intensity when an angle @ 
I =T, cos 0 
Intensity of magnetization is given by the quotient of the 
magnetic moment of a magnet by its volume. Unit intensity 
of magnetization is the intensity of a magnet which has unit 
magnetic moment per cubic centimeter. Dimensions,— 
[e~3 mz 1-8]; [w2 m3 1-4 t4). 
Intensity of radiation is the radiant energy emitted in a 
specified direction per unit time, per unit area of surface, per 
unit solid angle. 


Intensity of sound depends upon the energy of the wave 
motion. The intensity is measured by the energy in ergs 
transmitted per second through one square centimeter of 
surface. The energy in ergs per cm? in a sound wave is given 
by 

EH = 2r*dn?a? 
where d is density in g per cm#, n is frequency in vib. per sec 
and a is amplitude in cm. The energy reaching the ear in 
unit time will also be proportional to the velocity of propagation. 

Ton.—Acids, bases and salts (electrolytes) when dissolved in 
certain solvents are more or less dissociated into electrically 
charged units, or parts of the molecules, called ions. 

Some electrolytes dissociate into ions when fused. 

Ions carry charges of electricity, and in consequence have 
different properties from the uncharged radicals. _ 

Positive ions are atoms or group of atoms which have lost 
valence electrons; negative ions are those to which additional 
electrons have been added. 

lonization potential.—The potential required to transfer 
an electron from its normal quantum level to infinity. 

Isomerism.—Existence of molecules having the same num- 
ber and kinds of atoms but in different configurations. 

Isothermal.—When a gas passes through a series of pressure 
and volume variations without change of temperature the 
changes are called isothermal. A line on a pressure-volume 
diagram representing these changes is called an isothermal line. 

Isotopes are elements. occupying the same place in the 
periodic system, having the same nuclear charge, but differing 
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somewhat in atomic weight. Most of the ordinary inactive 
elements have been shown to consist of a mixture of isotopes. 


Joule-Thomson effect.—The cooling which occurs when 
a highly compressed gas is allowed to expand in such a way 
that no external work is done is known as the Joule-Thomson 
effect. This cooling is inversely proportional to the square 
of the absolute temperature. 


Kepler’s laws. 

J. The planets move about the sun in ellipses, at one focus 
of which the sun is situated. 

II. The radius vector joining each planet with the sun 
describes equal areas in equal times. 

III. The cubes of the mean distances of the planets from 
the sun are proportional to the squares of their times of revolu- 
tion about the sun. 


Kerr effect.—When plane polarized light is incident on the 
pole of an electromagnet, polished so as to act like a mirror, the 
plane of polarization of the reflected light is not the same 
when the magnet is ‘‘on” as when it is “off.” It was found 
that the direction of rotation was opposite to that of the cur- 
rents exciting the pole from which the light was reflected. 


Kinetic theory, expression for pressure. 
P = 3Nmv? 
where N is the number of molecules in unit volume, m the mass 


of each molecule and v? the mean square of the velocity of the 
molecules. 


Kinetic theory of gases.—1738.—Gases are considered to 
be made up of minute, perfectly elastic particles which are 
ceaselessly moving about with high velocities, colliding with 
each other and with the walls of the containing vessel. The 
pressure exerted by a gas is due to the combined effect of the 
impacts of the moving molecules upon the walls of the con- 
taining vessel, the magnitude of the pressure being dependent 
upon the kinetic energy of the molecules and their number. 

Kirchhoff’s laws. 

_ L The algebraic sum of the currents which meet at any point 
is zero. 

II. In any closed circuit the algebraic sum of the products 
of the current and the resistance in each conductor in the 
circuit is equal to the electromotive force in the circuit. 


Kirchhoff’s laws of radiation.—The relation between the 
powers of emission and the powers of absorption for rays of the 
same wave-length is constant for all bodies at the same temper- 
ature. First, a substance when excited by some means or 
other possess a certain power of emission; it tends to emit 
definite rays, whose wave-lengths depend upon the nature 
of the substance and upon the temperature. Second, the 
substance exerts a definite absorptive power, which is a maxi- 
mum for the rays it tends to emit. Third, at a given tempera- 
ture the ratio between the emissive and the absorptive power 
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for a given wave-length is the same for all bodies, and is equal 
to the emissive power of a perfectly black body. 

Kohlrausch’s law.—When ionization is complete, the con- 
ductivity of an electrolyte is equal to the sum of the conductivi- 
ties of the ions into which the substance dissociates. 


Kundt’s law.—On approaching an absorption band from 
the red side of the spectrum the refractive index is abnormally 
increased by the presence of the band, while the approach is 
from the blue side and the index is abnormally decreased. 

Lambert’s law of absorption.—Each layer of equal thick- 
ness absorbs an equal fraction of the light which traverses it. 


Lambert’s law of illumination.—The illumination of a 
surface on which the light falls normally from a point source 
is inversely proportional to the square of the distance of the 
surface from the source. If the normal to the surface makes an 
angle with the direction of the rays, the illumination is pro- 
portional to the cosine of that angle. 

Latent heat of vaporization.—The quantity of heat 
necessary to change one gram of liquid to vapor without change 
i Daa oF measured as calories per gram. Dimensions,— 
il: 

Lattice energy.—The energy required to separate the ions 
of a crystal to an infinite distance from each other. 

LeChatelier’s principle.—tIf some stress is brought to bear 
upon a system in equilibrium, a change occurs, such that the 
equilibrium is displaced in a direction which tends to undo the 
effect of the stress. 

Length, units of.—The centimeter, one of the three funda- 
mental units of the cgs system, is one one-hundredth the length 
of the International Prototype Meter, at Paris, at zero degrees 
centigrade. The meter is 1,553,164. 13 times the wave length 
of the red cadmium line in air, "760 mm pressure, 15°C. The 
standard in the British system is the yard, the prototype of 
which is kept by the British government. The United States 
standard yard is defined as 3892 meter. 

Lenses.—For a single thin lens whose surfaces have radii 
of curvature 7; and 72 whose principal focus is F, the index of 
refraction n, and peg focal distances fi and "hoy 


1 
graph en, Deore) 
For a thick lens, of thickness ¢, 


aT TN 172 
(n — 1)[n(rm + 72) — t(n — 1)] 
Combinations of lenses.—If f; and f2 are the focal lengths of 
two thin lenses separated by a distance d the focal length of the 


system, jf 
= fi 2 
‘ ft Jee 
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Lenz’s law.—When an electromotive force is induced in a 
conductor by any change in the relation between the conductor 
and the magnetic field, the direction of the electromotive force 
is such as to produce a current whose magnetic field will oppose 
the change. 


Line of force.—A term employed in the description of an 
electric or magnetic field. A line such that its direction at every 
point is the same as the direction of the force which would act 
on a small positive charge (or pole) placed at that point. A 
line of force is defined as starting from a positive charge (or 
pole) and ending on a negative charge (or pole). 

The line (of force) is also used as a unit of magnetic flux, 
equivalent to the maxwell. 


Lissajous figures.—The path described by a particle which 
is simultaneously displaced by two simple harmonic motions 
at right angles, when the periods of the two motions are in the 
ratio of two small whole numbers, shows a variety of character- 
istic curves called Lissajous figures. 

Liquid.—A state of matter in which the molecules are 
relatively free to change their positions with respect to each 
other but restricted by cohesive forces so as to maintain a 
relatively fixed volume. 

Loschmidt’s number.—The number of molecules per unit 
volume of an ideal gas at 0°C and normal atmospheric pressure. 
N = 2.687 X 10'® per cm’. 

Luminous flux.—The total visible energy emitted by a 
source per unit time is called the total luminous flux from the 
source. The unit of flux, the lumen, is the flux emitted in 
unit solid angle (steradian) by a point source of one candle 
luminous intensity. A uniform point source of one candle 
intensity thus emits 47 lumens. 

Luminous intensity. or candle-power is the property of a 
source of emitting luminous flux and may be measured by the 
luminous flux emitted per unit solid angle. The accepted 
unit of luminous intensity is the international candle. The 
hefner unit, which is equivalent to 0.9 international candles, 
is the intensity of a lamp of specified design burning amyl 
acetate, called the Hefner lamp. 

The mean horizontal candle-power is the average intensity 
measured in a horizontal plane passing through the source. 
The mean spherical candle-power is the average candle-power 
measured in all directions and is equal to the total luminous 
flux in lumens divided by 4r. 





magnetic field in Serwbed at the center of a circular conductor of 
radius r in which a current J in absolute electromagnetic units 
if flowing, 


y= 22 


iP 
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Tf the circular coil has n turns the magnetic intensity at the 
center is, - 


The magnetic field in a long solenoid of n turns per centi- 
meter carrying a current J in absolute electromagnetic units 





H = 4rnl 
If J is given in amperes the above formulae become,— 
2x1 2rnl 4anl 
Sige te = si07, ae — “10 


Magnetic field due to a magnet.—At a point on the 
magnetic axis prolonged, at a distance r cm from the center 
of the magnet of length 2/ whose poles are +m and —m and 
magnetic moment M, the field strength in oersted is, 

4mlr 
Te (r2 — 12)2 

Ii r is large compared with J, 
ae ait 

ip 

At a point on a line bisecting the magnet at right angles, 
with corresponding symbols, 


H = 





2ml 
+ Pa 
For large value of r, 

H = >t 

Magnetic field intensity or magnetizing force.—Is 
measured by the force acting on unit pole. Unit field inten- 
sity, the oersted, is that field which exerts a force of one dyne 
on unit magnetic pole. The field intensity is also specified 
by the number of lines of force intersecting unit area normal to 
the field, equal numerically to the field strength in oersted. 
Magnetizing force is measured by the space rate of variation 
of magnetic potential and as such its unit may be the gilbert 
per centimeter. The gamma (vy) is equivalent to 0.00001 
oersted. Dimensions,—[e4 m4 14 t-2]; [u73 m4 1-3 tJ, 


Magnetie flux through any area perpendicular to a mag- 
netic field is measured as the product of the area by the field 
strength. The units of magnetic flux, the maxwell is the 
flux through a square centimeter normal to a field of one gauss. 
The line is also a unit of flux. It is equivalent to the maxwell. 
Dimensions,—[e~3 mé 14]; [ui m3 13 ¢1]. 


Magnetic induction resulting when any substance is 
subjected to a magnetic field is measured as the magnetic 
flux per unit area taken perpendicular to the direction of the 
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flux. The unit is the maxwell per square centimeter or its 
equivalent, the gauss. Dimensions,—[e~? m3 [~4); [ut m3 173 t7]. 
If a substance of permeability » is placed in a magnetic 
field H the magnetic induction in the substance, 
B= pd. 
If J is the magnetic moment for unit volume, or intensity 
of magnetization, 


B=H +4rl. 
The susceptibility, 
c= = wp =1 + 4k. 


Magnetic moment of a magnet is measured by the torque 
experienced when it is at right angles to a uniform field of unit 
intensity. The value of the magnetic moment is given by the 
product of the magnetic pole strength by the distance between 
the poles. Unit magnetic moment is that possessed by a 
magnet formed by two poles of opposite sign and of unit 
strength, one centimeter apart. Dimensions,—[u2 m3 /3 {]; 
[e72 m2 13). 

If the poles are separated by a distance which is great com- 
pared with the dimensions of the magnet, the magnetic moment 
of a magnet of length 1 whose poles have values of +m and 
—m 1s, M = mi. 

Magnetic permeability is a property of materials modify- 
ing the action of magnetic poles placed therein and modifying 
the magnetic induction resulting when the material is sub- 
jected to a magnetic field or magnetizing force. The per- 
meability of a substance may be defined as the ratio of the 
magnetic induction in the substance to the magnetizing field 
to which it is subjected. The permeability of a vacuum is 
unity. Dimensions,—[e l-? #2]; [yu]. 

Magnetic pole or quantity of magnetism.—Two unit 
quantities of magnetism concentrated at points unit distance 
apart In a vacuum repel each other with unit force. If the 
distance involved is one centimeter and the force one dyne, 
the quantity of magnetism at each point is one egs unit of 
magnetism. Dimensions,—[e~? mz 14]; [u? m3 22 t]. 

Magnetic potential or magnetomotive force at a point 
is measured by the work required to bring unit positive pole 
from an infinite distance (zero potential) to the point. The 
unit is the gilbert, that magnetic potential against which an erg 
of work is done when unit magnetic pole is transferred. Dimen- 
sions,—l[e? m2 18 t-2]; [u~2 m2 12 t+}. 

Magnifying power of an optical instrument is the ratio 
of the angle subtended by the image of the object seen through 
the instrument to the angle subtended by the object when 
seen by the unaided eye. In the case of the microscope or 
simple magnifier the object as viewed by the unaided eye is 
supposéd to be a distance of 25 cm (10 in.), 
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Mass.—Quantity of matter. Units of mass—the gram is 
ov the quantity of matter in the International Prototype 
Kilogram; one of the three fundamental units of the egs system. 
The British standard of mass is the pound, of which a standard 
is preserved by the government. The United States standard 
mass is the avoirdupois pound defined as 1/2.20462 kilogram. 

Mass action, law of.—At a constant temperature the 
product of the active masses on one side of a chemical equation 
when divided by the product of the active masses on the other 
side of the chemical equation is a constant, regardless of the 
amounts of each substance present at the beginning of the 
action. 


Mass by weighing on a balance with unequal arms. 
If W, is the value for one side, W: the value for the other, the 


true mass, 
W=vVWiW2. 


Maxwell’s rule.—A law stating that every part of an 
electric circuit is acted upon by a force tending to move it in 
such a direction as to enclose the maximum amount of mag- 
netic flux. 


Mechanical equivalent of heat is the quantity of energy 
which, when transformed into heat, is equivalent to unit 
quantity of heat; 4.18 X 107 ergs = 1 calorie (20°C). 


Metallic elements in general are distinguished from the 
non-metallic elements by their lustre, malleability, conductivity 
and usual ability to form positive ions. Non-metallic 
elements are not malleable, have low conductivity and never 
form positive ions. 

Minimum deviation.—The deviation or change of direc- 
tion of light passing through a prism is a minimum when the 
angle of incidence is equal to the angle of emergence. If D 
is the angle of minimum deviation and A the angle of the 
prism, the index of refraction of the prism for the wave length 


used is, 4 
_ sin 3(A + D) 
sin 3A 
Mixtures consist of two or more substances intermingled 
with no constant percentage composition, and with each 
component retaiming its essential origimal properties. 


Modulus of elasticity.—The stress required to produce 
unit strain, which may be a change of length (Young’s modulus) : 
a twist or shear (modulus of rigidity or modulus of torsion) 
or a change of volume (bulk modulus), expressed in dynes per 
square centimeter. Dimensions,—the same as of stress, 
leniatte?| 3 

A molal solution contains one mole per 1000 grams of 
solvent. 

A molar solution contains one mole or gram molecular 
weight of the solute in one liter of solution. 


2389 








DEFINITIONS AND FORMULAE (Continued) 


Mole.—A mass numerically equal to the molecular weight. 


Molecule.—The smallest unit quantity of matter which 
can exist by itself and retain all the properties of the original 
substance. 


Molecular volume.—Volume occupied by one’ mole. 
Numerically equal to the molecular weight divided by the 
density. 


Molecular weight.—The sum of the atomic weights of 
all the atoms in a molecule. 


Mol volume.—The volume occupied by a mol or a gram 
molecular weight of any gas measured at standard conditions 
is 22.414 liters. 

Moment of force or torque.—tThe effectiveness of a force 
to produce rotation about an axis, measured by the product 
of the force and the perpendicular distance from the line of 
action of the force to the axis. Cgs unit—the dyne-centi- 
meter. Dimensions,—|m /?¢~?]. If a force F acts to produce 
rotation about a center at a distance d from the line in which 
the force acts, the force has a torque, 

1b, Neh 

Moment of inertia.—A measure of the effectiveness of 
mass in rotation. In the rotation of a rigid body not only 
the body’s mass, but the distribution of the mass about the 
axis of rotation determines the change in the angular velocity 
resulting from the action of a given torque for a given time. 
Moment of inertia m rotation is analogous to mass (inertia) 
in simple translation. The cgs unit 1s g-cm?. Dimensions,— 
[mm 1?}. 

If mi, mz, ms, etc. represent the masses of imfinitely small 
particles of a body; 7, 7, rs, etc. their respective distances 
from an axis of rotation, the moment of inertia about this 
axis will be 

LT = (mir? + more? + mars? + + + + ) 
or P= >on) 

Momentum.—Quantity of motion measured by the 
product of mass and velocity. Cgs unit—, one gram-centimeter 
per second. Dimensions,—[m lt]. 

A mass m moving with velocity v has a momentum, 

M = mv. 

If a mass m has its velocity changed from 1 to » by the 
action of a force Ff for a time ¢, 

Mz — md, = Ft. 

Monochromatic emissive power is the ratio of the energy 
of certain defined wave lengths radiated at definite tempera- 
tures to the energy of the same wave lengths radiated by a 
black body at the same temperature and under the same 
conditions. 
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Monotropie.—Crystal forms one of which is always meta- 
stable with respect to the other. 


Mosley’s law.—The frequencies of the characterististic 
X-rays of the elements show a strict linear relationship with. 
the square of the atomic number. 

Motion, laws of.—See Newton’s law of motion. 

Multiple proportions, law of.—If two elements form 
more than one compound, the weights of the first element 
which combine with a fixed weight of the second element are 
in the ratio of integers to each other. 

Nernst effect.—When heat flows across the lines of mag- 
netic force, there is observed an electromotive force in the 
mutually perpendicular direction. 

Neutralization is a reaction in which the hydrogen ion of 
an acid and the hydroxyl ion of a base unite to form water, 
the other product being a salt. 

Neutron.—An elementary particle with approximately the 
mass of a hydrogen atom but without any electric charge 
The neutron is one of the constituents of the atomic nucleus. 


Newton’s law of cooling.—The rate of cooling of a body 
under given conditions is proportional to the temperature 
difference between the body and its surroundings. 

Newton’s law of motion. 

I. Every body continues in its state of rest or of uniform 
motion in a straight line except in so far as it may be com- 
pelled to change that state by the action of some outside force. 

II. Change of motion is proportional to force applied and 
takes place in the direction of the line of action of the force 

Ill. To every action there is always an equal and opposite 
reaction. 

Nodal points.—Two points on the axis of a lens such that 
a ray entering the lens in the direction of one, leaves as if 
from the other and parallel to the original direction. 

A normal salt is an ionic compound containing neither 
replaceable hydrogen nor hydroxy! ions. 

A normal solution contains one gram molecular weight 
of the dissolved substance divided by the hydrogen equivalent 
of the substance (that is, one gram equivalent) per liter of 
solution. 

Nucleus.—The heavy central part of an atom in which most 
of the mass and the total positive electric charge 1s concentrated 
The charge of the nucleus, an integral multiple (Z) of the elec- 
tronic charge, is the essential factor which distinguishes one 
element from another. Z is called the atomic number. 

Numerical aperture is the sine of half the angular aperture, 
used as a measure of the optical power of an objective. 

Ohm/’s law.—Current in terms of electromotive force H and 


resistance FR. 
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E 
: R 

The current is given in amperes when # is in volts and R in 
ohms. 

Organ pipes.—The frequency of vibration: of a closed pipe 
or other air column of length /, where V is the velocity of sound 
in air, for the fundamental and first three overtones respectively 
1s, 


No = Ue ny = Ue nh = oy ns = iv 
ae Al i Al Al 
For an open pipe, 
oh Neyitonya8y 2 sage Beane OY ob ap ge 
ioe, 8" “Or” analy 2h inal caramel 


Oxidation is any process which increases the: proportion 
of oxygen or acid-forming element or radical in a compound. 

Paramagnetic bodies are those which tend to set the longest 
dimension parallel to the magnetic field. The permeability 
of a paramagnetic substance is greater than unity. 

Pascal’s law.—Pressure exerted at any point upon-a confined 
liquid is transmitted undiminished in all directions. 

Peltier effect.—When a current flows across the junction 
of two unlike metals it gives rise-to an absorption or liberation 
of heat. If the current flows in the same direction as the 
current at the hot junction in a thermoelectric circuit of the two 
metals, heat is absorbed; if it flows in the same direction as the 
current at the cold junction. of the thermoelectric circuit heat 
is berated. 

Pendulum.—For a simple pendulum of length /, for a small 
amplitude, the complete period, 


if l 
a eer — 2 
7 = 2h or g = 40 Pe 
T will be given in seconds if J is in cm and g in cm per sec?. 


For a sphere suspended by a wire of negligible mass where d 
is the distance from the knife edge to the center of the sphere 
whose radius is r, the length of the equivalent simple pendulum, 


2r2 
baad ihe, 


If the period is P for an are 6, the time of vibration in an 
infinitely small are is approximately 


ies r) 
1 + 3 sin? A 
For a compound pendulum, if a body of mass m be suspended 
from a point about which its moment of inertia is J with its 
center of gravity a distance h below the point of suspension, the 
period 
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I 
aa Aye teas, 
EAN mgh 
Period in uniform circular motion 1s the time of one complete 
revolution. In any oscillatory motion it is the time of,a com- 
plete oscillation. Dimension,—[t| 
Period of vibration of a magnet of magnetic moment Wf 
and moment of inertia J vibrating in a field of strength H, 


aL tF 
fs N over 


Periodic law.—Elements when arranged in the order of their 
atomic weights or atomic numbers show regular variations in 
most of their physical and chemical properties. 

Permeance, the reciprocal of reluctance. Unit permeance 
is the permeance of a cylinder one square centimeter cross- 
section and one centimeter length taken in a vacuum. Dimen- 
sions,—|[e! 1-1 #2]; [ul]. 

Phase of oscillatory motion.—The fraction of a whole 
period which has elapsed since the moving particle last passed 
through its middle position in a positive direction. 

Photographic density.—The density D of silver deposit on 
a photographic plate or film is defined by the relation 

D = log O 
where O is the opacity. If 7, and J are the incident and trans- 
mitted intensities respectively the opacity 1s given by J,/J 
The transparency is the reciprocal of the opacity or I/I,. 

Piezo-electric effect.—The phenomenon exhibited by 
certain crystals of expansion along one axis and contraction 
along another when subjected to an electric field. The con- 
verse effect, whereby mechanical strains produce opposite 
charges on different faces of the crystal, also obtains. 


Pinch effect.—When an electric current, either direct or 
alternating, passes through a liquid conductor, that conductor 
tends to contract in cross-section, due to electromagnetic forces. 

Pitch of sound is determined by the frequency or number 
of vibrations per second. 

Planck’s constant (h) when multiplied by the frequency of 
radiation v, gives the quantity of energy (= hv) contamed in 
one quantum. 

Poisson’s ratio is the ratio of the transverse contraction per 
unit dimension of a bar of uniform cross-section to its elonga- 
tion per unit length, when subjected to a tensile stress. 

Polarized light.—Light which exhibits different properties 
in different directions at right angles to the line of propagation 
is said to be polarized. Specific rotation is the power of 
liquids to rotate the plane of polarization. It is stated in terms 
of specific rotation or the rotation in degrees per decimeter per 
unit density. 
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Polymorphism.—The ability to exist in two or more crystal- 
line forms. 

Positron.—A particle with a.mass equal to that of the 
electron but possessing a positive charge. 

Potential (electric) at any point is measured by the work 
necessary to bring unit positive charge from an infinite distance. 
Difference of potential between two points is measured by the 
work necessary to carry unit positive charge from one to the 
other. If the work involved is one erg we have the electrostatic 
unit of potential. Dimensions,—|e~4 mz? (2 t+]; [ut ma [2 t~*). 

The potential at a point due to a charge g at a distance r 
in a medium whose dielectric constant is « 1s, 


po 
er 

Power.—The time rate at which work is done. Units of 
power,—the watt, one joule (ten million ergs) per second; the 
kilowatt 1s equal to 1000 watts; the horse-power, 33,000 foot- 
pounds per minute, is equal to 746 watts. Dimensions,— 
[m 1? 41. 

If an amount of work W is done in time ¢ the power or rate 
of doing work is . 

p= 

Power will be obtained in watts if W is expressed in joules 
(107 ergs) and ¢ in sec. 

Power in watts for alternating current, 

P = EI cos @ 


where EH and IJ are the effective values of the electromotive 
force and current in volts and amperes respectively and ¢ 
the phase angle between the current and the impressed elec- 
tromotive force. 

The ratio, 


je 
EI = COs 
is called the power factor. 

Power developed by a direct current.—The power in watts 
developed by an electric current flowing in a conductor, where 
FE is the difference of potential at its terminals in volts, R its 
resistance in ohms, and J the current in amperes, 

JO Sa fail = Ee 
The work done in joules in a time ¢ sec is, 
W = Ht: RI. 

Power ratios in telephone engineering are measured in 
decibels. The gain or loss of power expressed in decibels is 
ten times the logarithm of the power ratio. By reference 
to an arbitrarily chosen ‘‘power level” the actual power may be 
expressed in decibels. The numerical values thus used will 
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not be proportional to the actual power level but roughly 
to the sensation on the ear produced when the electrical power 
is converted into sound. A difference of 1 decibel in the power 
supply to a telephone receiver produces approximately the 
SL po change in volume of sound which a normal ear can 
detect 


Pressure.—Force applied to, or distributed, over a surface; 
measured as force per unit area. Cgs unit —the barye, one 
dyne per square centimeter The megabarye is equal to 10° 
dynes per square centimeter. Pressure is also measured by 
the height of the column of mercury or water which it supports. 
Dimensions,—[m (+ ¢~°]. 

The pressure due to a force F distributed over an area A, 

F 
i A 


Absolute pressure.—Pressure measured with respect to zero 
pressure. Gauge pressure—pressure measured with respect to 
that of the atmosphere. 


Principal focus of a lens or spherical mirror is the point of 
convergence of light coming from a source at an infinite distance. 


Projectiles.—For bodies projected with velocity v at ap 
angle a above the horizontal, the time to highest point of flight, 


_ vsina 


g 
Total time of flight to reach the original horizontal plane, 


pe 2v sin a 
g 
Maximum height, 
vy? sin? a 
Tan 200) 
Horizontal range, 
ie v? sin 2a 


g 
In the above equations the resistance of the air is neglected 
g is the acceleration due to gravity. 


Proton.—An elementary particle having a positive charge 
equivalent to une negative charge of the electron but possessing 
a mass approximately 1845 times as great. The proton is in 
effect the positive nucleus of the hydrogen atom. 

Purkinje effect.—A phenomenon associated with the human 
eye, making it more sensitive to blue light when the illumination 
is poor (less than about 0.1 lumen per sq. ft.) and to yellow 
light when the illumination is good. 

Quality or timbre of a sound depends on the coexistence 
with the fundamental of other vibrations of various frequencies 
and amplitudes. 
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Quantity of electricity or charge.—The electrostatic 
unit of charge, the quantity which when concentrated at a 
point and placed at unit distance from an equai and similarly 
concentrated quantity, is repelled with unit force. If the 
distance is one centimeter and force of repulsion one dyne 
and the surrounding medium a vacuum, we have the electro- 
static unit of quantity. The electrostatic unit of quantity 
may be defined as that transferred by electrostatic unit current 
in unit time. The quantity transferred by one ampere in one 
second is the coulomb, the practical unit. The faraday is 
the electrical charge carried by one gram equivalent. The 
coulomb = 3 X 10° electrostatic units. Dimensions,— 


[ez mz 18 ¢1]; [u~2 ma 13]. 
Radiation.—If I, is the intensity of normal radiation and J 
the intensity at an angle 
1S i Gus 


This is called Lambert’s law. It does not apply in all cases. 


Radiation formula, Planck’s.—The emissive power of a 
black body at wave length X may be written 

Cy\ ? 
ec2/XT =k 





Ey = 


where ¢; and c, are constants with numerical values 3.7403 X 
10° microwatts per cm? per 0.01ly zone of spectrum and 14384 
micron degrees, respectively and 7' the absolute temperature. 


Radioactive substances continuously undergo a process of 
atomic disintegration in which energy is liberated. One or 
more radiations known as a-rays, 6-rays or y-rays are spon- 
taneously emitted. ay, 

Radius of curvature from spherometer readings.—If ] is 
is the mean length of the sides of the triangle formed by the 
points of the three legs, d the spherometer readings, the radius 
of curvature of the surface is 


IPs 
1 éd ae 5 

Radius of gyration may be defined as the distance from 
the axis of rotation at which the total mass of a body might be 
concentrated without changing its moment of inertia. The 
product of total mass and the square of the radius of gyration 
will give (the) moment of inertia. 

Rankine seale of temperature.—The absolute Fahren- 
heit scale. 

Raoult’s law.—Molar weights of non-volatile non-elec- 
trolytes when dissolved in a definite weight of a given solvent 
under the same conditions lower the solvent’s freezing point, 
elevate its boiling point and reduce its vapor pressure equally 
for all such solutes. 
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Reduction is any process which increases the proportion of 
hydrogen or base-forming elements or radicals in a compound. 

Reflection coefficient or reflectivity is the ratio of the 
light reflected from a surface to the total incident light. The 
coefficient may refer to diffuse or to specular reflection. In 
general it varies with the angle of incidence and with the wave- 
length of the light. 

Reflection of light by a transparent medium in air. 
(Fresnel’s formulae).—If 7 is the angle of incidence, r the angle 
of refraction, m the index of refraction for air (nearly equal to 
unity), %2 index of refraction for a medium, then the ratio of 
the reflected light to the incident light is, 

ple ‘ee ({—r) , tan? (@ — r) 
~ ?\sin? (¢ +r) © tan? @ +r) 


If ¢ = 0 (normal incidence), and m =/ (approximate for 


air), 
os has 1\2 
i eC ar i) 
Refraction.—See Index of refraction; Snell’s law. 
Refraction at a spherical surface.—lIf u be the distance 
of a point source, v the distance of the point image or the inter- 
section of the refracted ray with the axis, m and m2 the indices 
of refraction of the first and second medium, and r the radius 
of curvature of the separating surface, 
Ne ha eRe 
so arian camel ve Pol 
If the first medium is air the equation becomes, 
(Opis Wee 
p gene 
Refractivity is given by (n — 1) when n is the index of 
= bl 














where 


d is the density. Molecular refractivity is the product of 
specific refractivity by the molecular weight. 


Relative humidity.—The ratio of the quantity of water 
vapor present in the atmosphere to the quantity which would 
saturate at the existing temperature. It is also the ratio of 
the pressure of water vapor present to the pressure of satu- 
rated water vapor at the same temperature. 


Reluctance is that property of a magnetic circuit which 
determines the total magnetic flux in the circuit when a given 
magnetomotive force is applied. Unit, the reluctance of one 
centimeter length and one square centimeter cross-section of 
space taken in a vacuum. Dimensions,—[el t~*]; [uw U7. 

Reluctivity or specific reluctance is the reciprocal of mag- 
netic permeability. The reluctivity of empty space is taken 
as unity. Dimensions,—I[e? ¢~7]; [w+ 
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Replacement series.—The arrangement of the metals in 
order of the values of their oxidation potentials. 


Resistance is a property of conductors depending on their 
dimensions, material and temperature which determines the 
current. produced by a given difference of potential. The 
practical unit of resistance, the ohm is that resistance through 
which a difference of potential of one volt will produce a current 
of one ampere. The international ohm is the resistance 
offered to an unvarying current by a column of mercury at 
0°C, 14.4521 grams in mass, of constant cross-sectional area 
and 106.300 centimeters in length, sometimes called the legal 
ohm. Dimensions,—[e™ [+ ¢]; [ul é-). 


Resistance of a conductor at 0°C, of length J, cross-section 
s and specific resistance p 


l 
R, iors 


The resistivity may be expressed as ohm-em when R is in 
ohms, / in cm and s in em?. 

Resistance of a conductor at a temperature ¢ whose resist- 
ance at 0°C is R, and whose temperature resistance coefficient 


IS a. 
Ri = R.(1 + at) 


Resistance of conductors in series and parallel.—The 
total resistance of any number of resistances joined in series 
is the sum of the separate resistances. The total resistance 
of conductors in parallel whose separate resistances are T1, 2, 





Tz... mis given by the formula 
ee eee 
TY r2 r3 Tn 
Where £ is the total resistance. For two terms this becomes. 
ra Tir, 
= T1 ++ T2 


Resistivity or specific resistance, the reciprocal of con- 
ductivity, is measured by the resistance of a body of the sub- 
stance of unit cross-section and of unit length at O°C also 
called volume resistivity. The unit may be indicated as the 
ohm-centimeter. Dimensions,—[e™ 4]; [yl? ¢—]. 

Mass resistivity is the longitudinal resistance per unit length 
of a uniform bar of the substance of such a sectional area that 
it contains one unit of mass per unit of length. Dimensions,— 
le} mL? #1; [wm It]. 

Surface resistivity is the resistance of unit length and unit 
width of a surface, 


Resolving power of a telescope or microscope is indicated 
by the minimum separation of two objects for which they 
appear distinct and separate when viewed through the 
instrument. 
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Restitution, coefficient of, for two bodies on impact.— 
The ratio of the difference in velocity, after impact to the 
difference before impact. 

Reversible reactions are those in which the products of the 
reaction may in turn react upon each other to form the original 
reacting substances. 

Rotatory power is the power of rotating the plane of 
polarized light, given in general by 0/1 where @ is the total 
rotation which occurs in a distance J. 

The molecular or atomic rotatory power is the product 
of the specific rotatory power by the molecular or atomic weight. 
Magnetic rotatory power is given by 

6/e H cos a 


where H the intensity of the magnetic field, and a the angle 
between the field and the direction of the light. 

Rydberg formula.—A formula, similar to that of Balmer, 
for expressing the wave-numbers (y) of the lines in a spectral 
series: 





1 i 
ae la $a)? = (a + m:] 


where n and m are integers and m > n, a and b are constants 
for a particular series, and R is the Rydberg constant, 109677.8 
em for hydrogen. 

Salt.—Any substance which yields ions, other than hydrogen 
or hydroxylions. A salt is obtained by displacing the hydrogen 
of an acid by a metal. 

Seebeck effect.—If a circuit consists of two metals, one 
junction hotter than the other, a current flows in the circuit. 
The direction of the flow depends on the metals and the tem- 
perature of the junctions. 

Sensitiveness of a balance.—Assuming the three knife 
edges of a balance to lie on a straight line,—if M is the weight 
of the beam, h the distance of the center of gravity below the 
knife edge, L the length of the balance arms and m a small 
mass added to one pan, the deflection @ produced is given by 

mL 
tan 0 Uh 

Simple harmonic motion.—Periodic oscillatory motion 
in a straight line in which the restoring force is proportional 
to the displacement. If a point move uniformly in a circle, 
the motion of its projection on the diameter (or any straight 
line in the same plane) is simple harmonic motion. 

If ris the radius of the reference circle, w the angular velocity 
of the point in the circle, 6 the angular displacement at the 
time ¢ after the particle passes the mid-point of its path, the 
linear displacement, 

x =rsin 0 =r sin of. 
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The velocity at the same instant, 
v = Tw COS 0 = wr? — x? 
The acceleration, 
a= —w*x, 
The force for a mass m, 
4r?mx 
eas 





F = mer = 


a 


In the above equations the egs system calls for x and r in 
cm, v In cm per sec, @ in cm per sec?, 7 in sec, m in grams, F in 
dynes, @ in radians and w in radians per sec. 

Simple machine.—A contrivance for the transfer of 
energy and for increased convenience in the performance of 
work. 


Mechanical advantage is the ratio of the resistance overcome 
to the force applied. Velocity ratio is the ratio of the dis- 
tance through which force is applied to the distance through 
which resistance is overcome. 

Efficiency is the ratio of the work done by a machine to the 
work done upon it. 

If a force f applied to a machine through a distance S results 
in a force F exerted by the machine through a distance s, 
neglecting friction, 

fS =Fs. 


The theoretical mechanical advantage or velocity ratio in 


The period, 





2 S 
the above case is, = 


Actually the force obtained from the machine will have a 
smaller value than will satisfy the equation above. If F’ 
be the actual force obtained, the practical mechanical advantage 


will be, ue 
The efficiency of the machine, 
oes. 
fS 
Snell’s law of refraction.—If i is the angle of incidence, 
r the angle of refraction, v the velocity of light in the first 


medium, v’ the velocity in the second medium, the index of 
_ refraction v, 





sind ov 
sinr ov 

Solid.—A state of matter in which the relative motion of 
the molecules is restricted and they tend to retain a definite 
fixed position relative to each other, giving rise to crystal 
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structure A solid may be said to have a definite shape and 
volume. 


Solid angle.—Measured by the ratio of the surface of the 
portion of a sphere enclosed by the conical surface forming the 
angle, to the square of the radius of the sphere. Unit of solid 
angle,—the steradian, the solid angle which encloses a surface 
on the sphere equivalent to the square of the radius. Dimen- 
sions,—unity. 


Solubility of one liquid or solid in another is the mass of a 
substance contained in a solution which is in equilibrium 
with an excess of the substance. Under these conditions the 
solution is said to be saturated. Solubility of a gas is the 
ratio of concentration of gas in the solution to the concentra- 
tion of gas above the solution. 


Solute.—That constituent of a solution which is considered 
to be dissolved in the other, the solvent. The solvent is 
usually present in larger amount than the solute. 

A solution is saturated if it contains at given temperature 
as much of a solute as it can retain in the presence of an excess 
of that solute. 

A true solution is a mixture, liquid, solid or gaseous, in 
which the components are uniformly distributed throughout 
the mixture. The proportion of the constituents may be 
varied within certain limits. 


Solubility product or precipitation value is the product 
of the concentrations of the ions of a substance in a saturated 
solution of the substance. 


Solvent.—That constituent of a solution which is present 
in larger amount; or, the constituent which is liquid in the 
pure state, in the case of solutions of solids or gases in liquids. 


Specific gravity.—The ratio of the mass of a body to the 
mass of an equal volume of water at 4°C or other specified 
temperature. Dimensions,—unity. 


Specific heat of a substance is the ratio of its thermal 
capacity to that of water at 15°C. Dimensions,—unity. 

If a quantity of heat H calories is necessary to raise the tem- 
perature of m grams of a substance from 4, to t2°C, the specific 
heat, or more properly, thermal capacity of the substance, 


eta AR 
mith =; te) 

Specific heat by the method of mixtures.—Where a mass 1m of 
the substance is heated to a temperature t, then placed in a 
mass of water m2 at a temperature t, contained in a calorimeter 
with stirrer (of same material) of mass ms, specific heat of the 
calorimeter c, és the final temperature 

mus(ti — ts) = (msc + me) (tz, — te). 
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Black’s ice calorimeter.—If a body of mass m and temperature 
t melts a mass m’ of ice, its temperature being reduced to 0°C, 
the specific heat of the substance is, 
80.1’ 
mt 





Bunsen’s ice calorimeter.—A body of mass m at temperature t 
causes a motion of the mercury column of 7 centimeters in a 
tube whose volume per unit length is v. The specific heat is 

_ 884lv 
mt 








Specific inductive capacity.—The ratio of the capacitance 
of a condenser with a given substance as dielectric to the 
capacitance of the same condenser with air or a vacuum as 
dielectric is called the specific inductive capacity. The ratio of 
the dielectric constant of a substance to that of a vacuum. 

Specific rotation.—If there are n grams of active sub- 
stance in v cubic centimeters of solution and the light passes 
through / centimeters, r being the observed rotation in degrees, 
the specific rotation (for 1 centimeter), 

rv 


la] ae 


Specific volume is the reciprocal of density. _Dimensions,— 
[m= 23]. 

Spectral series are spectral lines or groups of lines which 
occur in an orderly sequence. 

Speed.—Time rate of motion measured by the distance 
moved over in unit time. Cgs unit,—one centimeter per 
second. Dimension,—I[l 7]. 

Spherical aberration.—When large surfaces of spherical . 
mirrors or lenses are used the light divergent from a point 
source is not exactly focused at a point. The phenomenon is - 
known as spherical aberration. For axial pencils the error is 
known as axial spherical aberration; for oblique pencils, coma. 

Spherical mirrors.—If R is the radius of curvature, F 
principal focus, and f; and f2 any two conjugate focal distances, 

Lge eli iB 
ie ib | Teas 

If the linear dimensions of the object and image be O and I 
respectively and wu and »v their distances from the mirror, © 


OQ  @ 


I v 


Standard conditions for gases.—Measured volumes of 
gases are quite generally recalculated to 0 degrees C tempera- 
ture and 760 mm pressure, which have been arbitrarily chosen 
as standard conditions. 
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_ Stark effect.—A change occurs in the number of spectral 
lines when the emission takes place in a strong electrical field. 
The phenomena are different for different lines and the observed 
effects depend upon the geometrical relation between the 
direction of emission and the direction of the electric field. 

Stationary or standing waves are produced in a medium 
by the simultaneous transmission, in opposite directions of two 
similar wave motions. Fixed points of minimum amplhtude 
are called nedes. A segment extends from one node to the 
next. An antinode or loop is the point of maximum amph- 
tude between two nodes. 

Stefan-Boltzman law of radiation.—The energy radi- 
ated in unit time by a black body is given by, H = K(T* — T,'), 
where T is the absolute temperature of the body, 7, the absolute 
temperature of the surroundings, and K a constant. 

Stoichiometric.—Pertaining to weight relations in chemical 
reactions. 

Stoke’s law gives the rate of fall of a small sphere in a 
viscous fluid. When a small sphere falls under the action 
of gravity through a viscous medium it ultimately acquires a 
constant velocity, 
re 2ga?(dy = dy) 

Vs ae 
9n 

where a is the radius of the sphere, di and d2 the densities of 
the sphere and the medium respectively, and 7 the coefficient 
of viscosity. V will be in cm per sec if g is in cm per sec?, a in 
em, d; and dz: in g per cm? and 7 in dyne-sec per cm? or poises. 

Strain.—The deformation resulting from a stress measured 
by the ratio of the change to the total value of the dimension 
in which the change occurred. Dimensions,—unity. 

Stress.—The force producing or tending to produce deforma- 
tion in a body measured by the force applied per unit area. 
Cgs units,—one dyne per square centimeter. Dimensions,— 
ie EAA 

Surface density of electricity.—Quantity of electricity 
per unit area. Dimensions,—[e2 m+ 173 t~]; [w~2 m2 I-38]. 

Surface density of magnetism.—Quantity of magnetism 
per unit area. Dimensions,—[e! m2 I-§], [2 m2 [-2 74]. 

Surface tension.—Two fluids in contact exhibit phenomena, 
due to molecular attractions which appear to arise from a 
tension in the surface of separation. It may be expressed 
as dynes per cm or as ergs per square centimeter. Dimensions, 
—(m t 7]. 

The total force along a line of length / on the surface of a 
liquid whose surface tension is 7’, 

F = (iT. 

Capillary tubes.—If a liquid of density d rises a height h 

in a tube of internal radius 7 the surface tension is, 
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rhdg 
2 < 
The tension will be in dynes per cm if r and h are in em, d in 
g per cm and g in em per sec?. 


Drops and bubbles.—Pressure in dynes per cm? due to surface 
tension on a drop of radius r cm for a liquid whose surface 
tension is 7’ dynes per cm, 


T= 


joes 
be 


For a bubble of mean radius r em, 
ya 47” 
oT 

Susceptibility (magnetic) is measured by the ratio of the 
intensity of magnetization produced in a substance to the 
magnetizing force or intensity of field to which it is subjected. 
The susceptibility of a substance will be unity when unit 
intensity of magnetization is produced by a field of one gauss 
Dimensions,—[e! /~? t?]; [py]. 

A chemical symbol is not only an abbreviation of the name 
but represents one atom and one gram atomic weight of that 
element. 

Tangent galvanometer.—A tangent galvanometer with n 
turns, of radius r, in the earth’s field H, has a deflection 0. 
‘The current flowing is, 


Hr 
= On tan 0 
If “mm = G (the galvanometer constant) 
= # tan 0 


Temperature may be defined as the condition of a body 
which determines the transfer of heat to or from other bodies. 
The customary unit of temperature is the Centigrade degree, 
zéy the difference between the temperature of melting ice and 
that of water boiling under standard atmospheric pressure. 
The degree Fahrenheit is ;4,;, and the degree Reaumur ,'; 
the same difference of temperature. 

The fundamental temperature scale is the absolute, thermo- 
dynamic or Kelvin scale in which the temperature measure 
is based on the average kinetic energy per molecule of a perfect 
gas. The zero of the Kelvin scale is —273.18°C.. The temper- 
ature scale adopted by the International Bureau of Weights 
and Measures is that of the constant volume hydrogen gas 
thermometer. The magnitude of the degree in both these 
scales is defined as 745 the difference between the temperature 
of melting ice and that of boiling water at 760 mm pressure. 
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DEFINITIONS AND FORMULAE (Continued) 


Temperature resistance coefficient.—The ratio of the 
change of resistance in a wire due to a change of temperature 
of 1°C to its resistance at 0°C. Dimension,—{6-]. 


Thermal capacity of a substance is the quantity of heat 
necessary to produce unit change of temperature in unit mass. 
It is ordinarily expressed as calories per gram per degree 
Centigrade. Numerically equivalent to specific heat. 


Thermal capacity or water equivalent.—The total quan- 
tity of heat necessary to raise any body or system unit tempera- 
ture, measured as calories per degree centigrade in the cgs 
system. Dimension,—[m]. 





Thermal expansion.—The coefficient of linear expansion 
or expansivity is the ratio of the change in length per degree C 
to the length at 0°C. The coefficient of volume expansion 
(for solids) is approximately three times the linear coefficient. 
The coefficient of volume expansion for liquids is the ratio of 
the change in volume per degree to the volume at 0°C. The 
value of the coefficient varies with temperature. The coeffi- 
cient of volume expansion for a gas under constant pressure is 
nearly the same for all gases and temperatures and is equal to 
0.00367 for 1°C. Dimension,—[6-]. 

If /, is the length at 0°C, a the coefficient of linear expansion, 
the length at t,C is, 

li, = 1,(l + at). 

General formula for thermal expansion.—The rate of thermal 
expansion varies with the temperature. The general equation 
giving the magnitude m: (length or volume) at a temperature f, 
where m, is the magnitude at 0°C, is 

me = mo(1l + at + Bt? + yt? .-- ) 
where a, 8, y, etc. are empirically determined coefficients. 

Volume expansion.—If V represents volume and 8 the 

coefficient of expansion, 


Ve = Ve i Bt). 


6 = 3a (approximately). 


Thermodynamics, law of. 

I. When mechanical work is transformed into heat or heat 
into work, the amount of work is always equivalent to the 
quantity of heat. 

II. It is impossible by any continuous self-sustaining process 
for heat to be transferred from a colder to a hotter body. 


For solids, 


Thermoelectric power is measured by the electromotive 
force produced by a thermocouple for unit difference of tem- 
perature between the two junctions. It varies with the aver- 
age temperature and is usually expressed in microvolts per 
degree C. It is customary to list the thermoelectric power of 
the various metals with respect to lead. Dimensions,— 
€2 m2 12 t1 9); [ud mi t O74). 
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Thomson thermoelectric effect is the designation of the 
potential gradient along a conductor which accompanies a 
temperature gradient. The magnitude and direction of the 
potential varies with the substance. 

The coefficient of the Thomson effect or specific heat of 
electricity is expressed in joules per coulomb per degree Centi- 
grade. Dimensions,—[e~2 m2 12 t! 6-1]; [uz ma [8 t-? 6-4). 

Time, unit of.—The second, gstoo of a mean solar day. 
One of the three fundamental units of the cgs system. 

Terque produced by the action of one magnet on 
another.—The turning moment experienced by a magnet of 
pole strength m’ and length 2/’ placed at a distance r from 
another magnet of length 2/ and pole strength m, where the 
center of the first magnet is on the axis (extended) of the 
second and the axis of the first is perpendicular to the axis 
of the second, 

mm'll’ 2M iM’ 


3 Mann 7 »3 


C=8 








If the first magnet is deflected through an angle @, the expres- 
sion becomes, 





2M AI’ 
r? 


Cz cos 6 


Torsional vibration.—See Angular harmonic motion. 


Total reflection.— When light passes from any medium to 
one in which the velocity is greater, refraction ceases and total 
reflection begins at a certain critical angle of incidence @ such 
that 


: 1 
sin 6 = — 
n 


where n is the index of the first medium with respect to the 
second. If the second medium is air 7 has the ordinary value 
for the first medium. For any other second medium, 


nm 
a 

where m and m2 are the ordinary indices of refraction for the 
first and second medium respectively. 

Tractive force of a magnet.—If a magnet with induction 
B has a pole face of area A the force, is, 

BA 
-s 8 
If B and A are in cgs units, / will be in dynes. 

Triangle or polygon of forces.—If three or more forces 
acting on the same point are in equilibrium, the vectors repre- 
senting them form, when added, a closed figure. 

Uniform circular motion.—lIf 7 is the radius of a cirele, 
v the linear speed in the arc, w the angular velocity and T the 
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DEFINITIONS AND FORMULAE (Continued) 


period or time of one revolution, 





eUM B2 
i AA 
The acceleration toward the center is 
ae gi 
7 T2 
The centrifugal force for a mass m, 
mv? Anr?mr 
FP hoe mor = 72 


In the above equations w will be in radians per second and 
a in cm per sec? if ris in em, vin cm per sec and J’ in sec. F will 
be in dynes if mass is in grams and other units as above. 

Application to the solar system.—lf M is the mass of the 
sun, G the constant of gravitation, P the period of the planet 
and r the distance of the planet from the sun, then the mass of 
the sun 
Ars 
GP? 

If P is the period and r the distance of a satellite revolving 
around the planet, the above expression for M gives the mass 
of the planet. The formula is written on the assumption 
that the orbit of the planet or satellite is circular, which is 
only approximately true. 


Uniformly accelerated rectilinear motion.—TIf », is the 
initial velocity, 7; the velocity after time ¢, the acceleration, 
= Ut — V5 
BAAS 


M = 





> (G = 6.670 < 10-8 for egs units). 


The velocity after time t, 
vi = Vo + at 
Space passed over in time ¢, 
s = vt + fat? 
Velocity after passing over space s, 
Teor 
Space passed over in the nth second 
Ss =v, + fa(2Qn — 1). 
In the above and following similar equations the values of the 
space, velocity, and acceleration must be substituted in the 


same system. For space in cm, velocity will be in cm per sec 
and acceleration in cm per sec per sec. 


Unit.—Specific magnitude of a quantity, set apart by 
appropriate definition, which is to serve as a basis of com- 
parison or measurement for other quantities of the same nature. 


Valence of an atom of an element is that property which is 
measured by the number of atoms of hydrogen (or its equiva- 
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DEFINITIONS AND FORMULAE (Continued) 


lent) one atom of that element can hold in combination if 
negative, or can displace in a reaction if it is positive. 


Valence electrons of the atom are electrons which are 
gained, lost or shared in chemical reactions. 


Van’t Hoff’s principle.—I{ the temperature of interacting 
substances in equilibrium is raised, the equilibrium concen- 
trations of the reaction are changed so that the products of 
that reaction which absorb heat are increased in quantity, or 
if the temperature for such an equilibrium is lowered, the 
products which evolve heat in their formation are increased 
im amounts. 


Van der Waal’s variation of Boyle’s law. 
(p +e —b) =RT 


where p and v are the pressure and volume at any constant 
temperature and a and 6 are constants. R is the gas constant 
and 7 the absolute temperature. For values of R, a and b see 
tables. 


Vectors, composition of.—If the angle between two 
vectors is A, and their magnitude a and b, their resultant, 
C = Va? +b? + 2ab cos A. 
Velocity.—Time rate of motion in a fixed direction. Cgs 
units,—one centimeter per second. Dimensions,—{l t—]. 
If s is space passed over in time ¢, the velocity, 
s 


ae: 


Velocity of a compressional wave.—The velocity of a 
compressional wave in an elastic medium, in terms of elasticity 
£ (bulk modulus) and density d, 


For the velocity of sound in air, where p is the pressure and 
d the density, 
1.4p 
aE 


Velocity of efflux of a liquid.—lIf h is the distance from 
the opening to the free surface of the liquid, the velocity of 


efflux is 
V = —V/2gh 
The above is the theoretical discharge velocity disregarding 
friction and the shape of orifice. For water issuing through a 
circular opening with sharp edges of area, A, the volume dis- 
charged per second is given approximately by, 


Q = 0.62A+/ 2gh 
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Velocity of sound, variation with temperature.—The 
velocity in meters per sec at any temperature ¢ in °C is given 


approximately by 
t 
V=/Y¥, V 1+ 273 


V = 331.5 + .607¢ 
The variation with humidity is given by the equation 


Vase Wi Yh’ te. 3) 
P\Ya 8 


where Va is the velocity in dry air, Vx that in air at barometric 
pressure p in which the pressure of water vaporisé. yo. and Ya 
are ane specific heat. ratios for water vapor and for air respec- 
tively. 

_ Velocity of a transverse wave in a stretched cord. If T 
is the tension of the cord and m the mass per unit length, 


eae 
m 


Velocity of water waves.—If the depth h is small com- 
pared with the wave length, the velocity, 


V = Vah 


In deep water for a wave length X, 


_ 4/2 
lees Ve 
If the wavelength is very small, less than about 1.6 cm, the 


velocity increases as the wave length decreases and is expressed 
by the following, 





BT | OR 
Vines rd 20 

where 7 is the surface tension and d the density of the liquid. 
V will be given in cm per sec if h and 2 are in cm, g in cm per 
sec’, T in dynes per cm and d in g per cm*. 

Velocity of a wave.—The velocity of propagation in terms. 
of wavelength X and the period 7 or frequency 7 1s, 

r 

Viscosity.—All fluids possess a definite resistance to change 
of form and many solids show a gradual yielding to forces 
tending to change their form. This property, a sort of inter- 
nal friction, is called viscosity; it is expressed _in dyne-seconds. 
per cm? or poises. Dimensions,—[m it]. If the tangential 
force per unit area, exerted by a layer of fluid upon one adjacent 
is one dyne for a space rate of variation of the tangential 
velocity of unity, the viscosity is one poise. , 

Kinematic viscosity is the ratio of viscosity to density. 
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Flow of liquids through a tube; where J is the length of the 
tube, r its radius, p the difference of pressure at the ends, 7 
the coefficient of viscosity, the volume escaping per second, 


a apr 
8ln 
The volume will be given in em? per second if J and r are in cm, 


9 


p in dynes per cm? and 7 in poises per dyne-seconds per cm?. 


(Poiseuille). 


Visibility is measured by the ratio of the luminous flux in 
lumens to the total radiant energy in ergs per second or in 
watts. 


Volume, unit of.—The cubic centimeter, the volume of a 
cube whose edges are one centimeter in length. Other units 
of volume are derived in a similar manner. Dimension,—{/*}. 


Wave motion.—A progressive disturbance propagated in a 
medium by the periodic vibration of the particles of the 
medium. ‘Transverse wave motion is that in which the vibra- 
tion of the particles is perpendicular to the direction of propa- 
gation. Longitudinal wave motion is that in which the vibra- 
tion of the particles is parallel to the direction of propagation. 

Weight.—The force with which a body is attracted toward 
the earth. Cgs unit,—the dyne. Dimensions,—[m 1 t-2]. 

Although the weight of a body varies with its location, the 
weights of various standards of mass are often used as units 
of force as,—pound weight, or pound force, gram weight, etc. 
The weight of mass m, where g is the acceleration due to 
gravity, 

W = mq. 

The weight will be given in dynes when m is in grams and 
g 10 cm per sec?. 

Wien’s displacement law.—When the temperature of a 
radiating black body increases, the wave length corresponding 
to maximum energy decreases in such a way that the product 
of the absolute temperature and wave length is constant. 

Amazl’ = w 
w is known as Wien’s displacement constant. 

Wheatstone’s bridge.—If the resistances 1, T2, 73, and 14 
form the arms of a Wheatstone’s bridge in order as the circuit 
(omitting cell and galyanometer connections) is traced, when 
the bridge is balanced, 

ry r4 T1 Tr 
eS ae Cn ce 
T2 r3 T4 T3 

Work.—When a force acts against resistance to produce 
motion in a body the force is said to do work. Work is meas- 
ured by the product of the force acting and the distance moved 
through against the resistance. Cgs units of work,—the erg, a 
force of one dyne acting through a distance of one centimeter. 
The joule is 1 X 107 ergs. Dimensions,—{m /? t-2].__ The foot- 
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pound is the work required to raise a mass of one pound a 
vertical distance of one foot where g = 32.174 ft./sec?. The 
foot-poundal is the work done by a force of one poundal acting 
through a distance of one foot. The International joule, a 
unit of electrical energy, is the work expended per second by a 
current of one International ampere flowing through one 
International ohm. The kilowatt-hour is the total amount of 
energy developed in one hour by a power of one kilowatt. 

If a force Ff act through a space s, the work done is 

W =Fs 

Work will be given in ergs if F is in dynes and s in cm 

Work done in rotation. If a torque L dyne-cm acts through 
an angle @ radians, the work done in ergs is 

W = Le 

Zeeman effect.—The splitting of a spectrum line into 
several symmetrically disposed components, which occurs when 
the source of light is placed in a strong magnetic field. The 
components are polarized, the directions of polarization and the 
appearance of the effect depending on the direction from whick 
the source is viewed relative to the lines of force. 
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MEASURES AND UNITS 


FUNDAMENTAL STANDARDS 


The primary standard of length is defined as the distance between two 
lines at 0° C ona platinum-iridium bar known as the International Proto- 
type Meter deposited at the International Bureau of Weights and Measures. 
The International Prototype Meter is 1553164.13 times the wave length of 
the red cadmium line in air, 760 mm pressure, 15° C 

The primary standard of mass is defined as the mass of the International 
Prototype Kilogram of platinum-iridium kept at the International Bureau 
of Weighte and Measures at Sévres. It is equal to the mass of 0.001000027 
cubic meter of pure water at 4° C and 760 mm pressure. 

The primary standard of capacity is the liter which is the volume of one 
kilograra of pure water at the temperature of maximum density and under 
normal atmospheric pressure. 

The primary standard of time is the mean solar second, one eighty 
six thousand four hundredth (g4}93) part of a mean solar day. 

The standard scale of temperature adopted by the International Com- 
mittee of Weights and Measures 1887 is based on the variations in pressure 
of hydrogen at constant volume. The hydrogen is taken at an initial pres- 
sure, at the temperature of melting ice, of one meter of mercury (0° C, 
sez level, latitude 45°). The scale is defined by taking the temperature of 
melting ice ae 0° and that of condensing steam under 760 mm pressure as 

00°. This is known as the Centigrade (C) scale. 

The absolute or thermodynamic temperature scale proposed by Lord 
Kelvin is based on the average kinetic energy ie molecule of a perfect gas. 
The temperature of melting ice is 273.18° and that of the boiling point of 
water 373.18°. This is frequently referred to as the Kelvin (K) scale. 


International Electrical Units 
Adopted in the United States January 1, 1948 


1.000495 absolute ohms 
1.00033 absolute volts 
0.999835 absolute ampere 
0.999835 absolute coulomb 
1.000495 absolute henries 
0.999505 absolute farad 
1.000165 absolute watts 
1.000165 absolute joules 


1 international ohm 

1 international volt 

1 international ampere 
1 international coulomb 
1 international henry 

1 international farad 

1 international watt 

1 international joule 


Vind ened 
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WEIGHTS AND MEASURES 
Metric System: 












































LENGTHS 
Millimeters | Centimeters} Decimeters Meters ar . 
(mam) (em) (dm) (m) U_ S. equivalent 
1 0.1 0.01 0.001 0.0393700 inch 
10 1 <a .O1 eee Lar 
.93700 inches 
100 10 1 at 0, 328083 foot 
.3700 inches 
1,000 100 10 1 3.98083 feet 
Meters Dekameters|Hectometers} Kilometers ~ . 
ion) (dkm) (hm) (km) U.S. equivalent 
| 
| 1.09361 yards 
1 | 0.1 0.01 0.001 1g. 198838 rod | 
; yards 
10 “4 “01 1.98838 rods 
100 10 1 at 19.8838 rods 
1,000 100 10 1 0.621372 mile 
Millionth Ang- Milli- . Centi- : 
microns stro6ms microns aetve 7 meters U. ithe gS 
(un) (A) (mp) - (em) pater 
1 0.01 0.001 10-5 10710 3.93700 * 107! 
100 1 nals 10-4 10-8 3.93700 X 107° 
1,000 10 i 10-3 107 3.93700 X 1073 
10° 10% 1,000 1 10-4 3.93700 X 107-> 














6.21372 miles. 


1 myriameter 10,000 meters 








ARE 
EEE 

Sq. milli- Sq. centi- Sq. deci- Sq. meters | 

meters meters meters or centares U.S. equivalent 
(mm?) (em?) (dm?) (m?, ca) 

1 0.01 0.0001 0.000001 0.00155000 sa. in. 
100 1 .O1 .0001 0.155000 sq. in. 
10,000 100 1 01 15.5000 sq. in. 
1,000 , 000 10,000 100 1 10.76387 sq. ft. 
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WEIGHTS AND MEASURES (Continued) 
Metric System (Continued) 
AREA (Continued) 


























3 Sq. deka- | Sq. hecto- 7 ° 
Sq. meters Sq. kilo- 
or centares meters gia meters U.S. equivalent 
CREED or ares or hectares (km?) 
(dkm?2, a) (hm?, ha) 
1 0.01 0.0001 0.000001 | 0.039537 sq. rod 
100 1 .O1 .0001 0.02471044 acre 
10,000 100 1 .O1 2.471044 acres 
1,000,000 10,000 100 1 0.3861006 sq. mile 
VOLUME 
Cu. millimeters/Cu.’centimeters |Cu. decimeters | Cu. meters 7 a va 
(Garns) (cm, cc) (dm?) (mi) U.S. equivalent 
| 
1 0.001 0.000001 0.000000001 0.0000610234 eu. in. 
1,000 i 001 .000001 0.0610234 cu. in. 
1,000,000 1,000 1 -001 aL cu. in. 
35 3144 cu. ft. 
1,000,000,000,1,000,000 1,000 1 (at yee e 

















1 stere = 1 cubic meter 


CAPACITY 


1 liter is the volume of pure water at 4° C and 760 mm pressure which 
weighs 1 kilogram. 1 liter = 1.000027 cubie decimeter = 1000.027 cubic 
centimeters. 





























Milliliters.| Centiliters | Deciliters Liters 1a . 
(ml) (el) (dl) (l) U.S. equivalent 
16.2311 minims 
1 0.1 0.01 0.001 { 00610250 eu. inch 
10 1 ail .O1 2.70518 fi. drams 
100 10 1 pal pat z unecs 
0.518 . drams 
1,000 100 10 1 { 33.8147 fl. ounces 
Liters Dekaliters | Hectoliters | Kiloliters + . 
() (dkl) (hl) (cl) U.S. equivalent 
ite ae fiat quarts 
0. 78 gallon 
1 0.1 0.01 0.001 181620 dry winte 
0.908102 dry quart 
18.1620 dry pints 
10 1 oil .O1 9.08102 dry quarts 
1.13513 pecks 
100 10 1 Bll 2.83782 bushels 
1,000 100 10 ce a Eee Al Ma 5.4 cic 
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Metric System (Continued) 
Mass 


nn EE EEE 






































Milligrams |Centigrams} Decigrams| Grams i 
(mg) (cg) (dg) (gz) U. S. equivalent 
1 On? OO; 0.001 0.015432356 grain 
10 if aul .O1 0.15432356 grain 
100 10 1 Pe 1.5432356 grains 
| (15. 432356 grains 
1,000 100 | 10 i + 0.5643833 ~ dram av. 
| | 0.03527396 ounce ay. 
fad ees PON NT 
Deka- Hecto- Kilo- 
ae grams grams grams | U, 5. equivalent 
&. (dkg) (hg) (kg) | 
| De scruple ; 
.2572059 dram apoth. 
: Om OO ae o-98245078 ounce apoth. 
0.002204622 pound av. 
10 1 mil SO 5.643333 drams av. 
100 10 1 al 3.527396 ounces av. 
2.2046223 pounds av. 
1,000 100 10 1 2.6792285 pounds troy 
or apoth. 
1 1 
1 Ae ay = 15,432.35639 grains = 0.00110231 short ton = 0.00098421 
ong ton. 
1 metric carat = 200 milligrams = 3.0864712 grains. 
1 myriagram = 10,000 grams = 10 kilograms = 22.04622 pounds 
: avoirdupois. 


1 quintal (metric) = 100 kilograms = 220.4622 pounds avoirdupois. 
1 millier or tonne = 1,000 kilograms = 2,204.622 pounds avoirdupois = 
2,679.229 pounds troy = 0.98420640 long ton = 1 1023112 short tons. 


PREFIXES 


The prefixes mega-, Meaning one, million, and micro-, one millionth, are 
used in connection with various simple and derived units of the metric 


system. 
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WEIGHTS AND MEASURES (Continued) 


U. S. System 
Miscellaneous Units and Equivalents 








LENGTHS 
The United States standard yard is defined as 3600 /3937% 
meter. 

a a a 
Inches Feet Yards Rods Miles Metric 
(in.) (ft.) (yd.) (rd.) (mi.) equivalent 

1 0.083333 0.027778} 0.00505051} 0.0000157828| 2.54001 cm 

12 1 33333 .0606061 | 000189394 | 0.304801 m 

36 3 1 .181818 .000568182 | 0.914402 m 

198 16.5 5.5. 1 .003125 5.029210 m 
63,360 | 5,280 1,760 320 1 1.60935 km 














1 mil = 0.001 inch = 25.4001 microns = .0254001 millimeter. 

1 hand = 4 inches = 10.1600 centimeters. 

1 span = 9 inches = 22.86005 centimeters, 

1 fathom (fath.) = 6 feet = 1.828804 meters. 

1 link (li.) = 0.66 foot = 7.92 inches = 20.11684 centimeters. 

1 rod (rd.) = 25 links = 5.029210 meters. 

1 surveyor's or Gunter’s chain (ch.) = 4 rods = 100 links = 66 feet = 20.11684 meters. 

1 engineer’s or Ramsden’s chain = 100 links of one foot each = 100 feet = 30.4801 meters. 

1 knot or nautical mile = 1.1516 statute miles = 6,080.27 feet = 1.85325 kilometers = 1’ 
of are on the Earth’s surface at the equator. 

1 British yard = 3 feet = 36 inches = 0.914399 meter. 

1 British inch = 2.539998 centimeters. 

1 British mile = 1,760 yards = 1.60934 kilometers. 

1 furlong (fur.) = 40 rods = 220 yards = 660 feet = 201.168 meters. 

1 pole (British) = 5.5 yards = 5.0292 meters = approximately 1 rod. 

1 British fathom = 6.00 feet. 

1 toise = 6 Paris feet = 1.94904 meters, 

1 Paris foot (pied) = 12 Paris inches = 0.324839 meter. 

1 Paris inch (pouce) = 12 Paris lines = 2.70700 centimeters. 

1 Paris line (ligne) = 0.225583 centimeter. 

1 light year = 5.9 X 1012 miles = 9.5 X 1012 kilometers, 

1 point (type sizes) = Js or 0.01389 inch. 

1 line = yy or 0.083333 inch. 

1 cubit = 18 inches, 
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WEIGHTS AND MEASURES (Continued) 
U. S. System (Continued) 


























AREA 
Sq. inches| Sq. feet | Sq. yards} Sq. rods Acres | Sq. miles Metric 
(sq. in.) (sq. ft.) (sq. yd.) | (sq. rd.) (A.) (sq. mi.) equivalent 

1 OOORO AAAS Brea sc oie ataie tanaiininc til ialoue Mas votees' fpaveicignnaisters 6.451626 sq. cm 

144 1 ORD EP Sao ct ccc chaltere os vborscevell easie. «aie tere 0.09290341 sq. m 

1,296 9 if OLOSB05 78S i. apes cle. ctiea cee 0.8361307 sq. m 

272.25 30.25 1 O°ODG625\. 2. yaa. e 25 .29295 sq.m 

43,560 4,840 160} 1 0.0015625]40.46873 sq. dkm 
27,878 ,400)3 ,097 ,600 102 ,400|640 i] 2.589998 sq. km 
1 





1 square mil = .000001 square inch = .00064516 square millimeter. 

1 circular mil = area of a circle whose diameter is one mil = .00000078540 square inch. 
1 square link = 62.7264 square inches = 404.6873 square centimeters. 

1 square rod (sq. rd.) = 625 square links = 25.29295 square meters. 

1 square chain (sq. ch.) = 16 square rods = 404.6873 square meters. 

1 acre (A.) = 10 square chains = 4,046.873 square meters. 

1 British square yard = 9 square feet = 0.836126 square meter. 

1 British square foot = 144 square inches = 9.29029 square decimeters. 

1 British square inch = 6.45159 square centimeters. 

1 square perch (British) = 30.25 square yards = 25.293 square meters. 

1 rood (British) = 40 square perches = 10.117 ares or square dekameters. 
1 acre (British) = 4 roods. 








VOLUME 
Cubic inches Cubic feet | Cubic yards Metric 
(cu. in.) (cu, ft.) | (cu. yd.) equivalent 
1 0.000578704 eet Sah Ge 16.3872 cu. cm 
1,728 1 | 0.0370370 | 0.0283170 cu. m 
it 


46, 656 27 | | 0.764559 cu. m 





1 board foot (bd. ft.) = 144 cubic inches = 2,359.8 cubic centimeters. 
1 cord = 128 cubic feet = 3.625 cubic meters. 

1 British cubic foot = 1,728 cubic inches = 0.0283168 cubic meter. 

1 British cubic yard = 27 cubic feet = 0.764553 cubic meter. 

1 cubic foot = 6.229 British gallons = 7.481 U.S. gallons. 

1 cubic yard = 168.17 British gallons. 


WEIGHTS AND MEASURES (Continued) 


U. S. System (Continued) 
Capactry—Liquin MEASURE 








Gills Pints Quarts Gallons Cubic Metric 
(gi.) (pt.) (qt.) (gal.) inches equivalent 
il 0.25 0.125 0.03125 7.21875)118. 292 milliliters 
4 1 .5 1125: 28.875 0.473167 liter 
8 2 il 225 57.749 0.946333 liter 
32 8 4 1 \231 3.785332 liters 
| 














1 gill = 4 fluid ounces = 1.18292 deciliters. 

gallon (U. S.) of water at 15° weighs about 8.337 pounds avoirdupois or 
3.7820 kilograms = 0.83268 British gallon. 

hogshead = 63 gallons. 

firkin = 9 gallons = 34.06799 liters. 

tun = 252 gallons. 

British gill = 1.4206 deciliters. 

British pint = 4 gills = 0.56825 liter. 

British quart = 2 pints = 1.13650 liters. 

British gallon = 4 quarts = 277.3 cubic inches = 0.16054 cubic foot = 
4.5459631 liters. 

British gallon of water at 15° C weighs 10 pounds = 1.20094 U. S. gallons. 


Re 


= 


AporHecaries’ FLum MrBasure 











Minims Fluid drams]Fluid ounces Pints Metric 
(min. or M)|(fl. dr. or 3)/(fl. oz. or 3) (pt.) equivalent 
1 0.016667); 0.0020833) ...... 0.0616102 milliliter 
60 ah se 1 oe 3.69661 milliliters 
480 8 1 0.0625 |29.5729 milliliters 
7,680 128 16 1 0.473167 liter 





1 fluid ounce = 1.80469 cubic inches. 

1 gallon = 128 fluid ounces = 8 pints. 

1 British Imperial gallon = 8 pints = 160 fluid ounces = 4.5459631 liters. 
1 British fluid ounce = 8 drachms = 28.4130 cubic centimeters. 

1 British fluid drachm = 60 minims = 3.5515 cubic centimeters. 

1 British minim = 0.059194 cubic centimeter. 


Dry Merasure 











Pints Quarts Pecks | Bushels Cubic Metric 
(pt.) (qt.) (pk.) (bu.) inches equivalent 
il 0.5 0.0625 |0.015625 33.6003) 0.550599 liter 
2 1 .125 .03125 67.2006} 1.101198 liters 
16 8 1 25 | 537.605 8.80958 liters 
64 32 4 1 iz , 150.42 35.2383 liters 





1 British peck = 2 British gallons = 554.6 cubic inches = 9.09193 liters. 

1 British bushel = 8 British gallons = 2,219.3 cubic inches = 36.3677 liters 
= 1.03205 U.S. bushels. 

1 British quarter = 8 bushels = 2.909 hectoliters. 

1 U.S. bushel = 0.96895 British bushel. 
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WEIGHTS AND MEASURES (Continued) 
U. S. System (Continued) 
Mass 


Note: Three systems are in use,—avoirdupois, troy and 
apothecaries’. The grain is the same in all. 


AvoIRDUPOIS—COMMERCIAL 
The U.S. Standard pound avoirdupois is defined as 453.5924277 





grams. 
Grains Drams Ounces Pounds ee Metric 
(gr.) (dr. av.) (02. av.) (Ib. av.) (tn.) equivalent 
1 003657 4S mheeretrerciebeeen bere cewrenrce’|metpreae 0.064798918 g 
27.34375 1 OL 0625 al is nce bre csutene 1.771845 g 
437.5 16 1 O06 25 ee eer, 28 .349527 g 
9 453 5924 gZ 
7,000 256 16 1 01,0005, |e eee E 
co OS ea NE Beet ae 32,000 2,000 1 907 .18486 kg 




















1 pound avoirdupois is the mass of 27.692 cubic inches of water weighed in air at 4° C, 
760 mm pressure. 

1 short hundredweight (cwt.) = 100 pounds = 45.359243 kilograms. 

1 short ton = 20 short hundredweight = 2,430.56 troy pounds = 907.18486 kilograms. 

1 stone (British) = 14 pounds = 6.350 kilograms. 

1 quarter (British) = 28 pounds = 12.70 kilograms. 

1 long hundredweight (British) = 4 quarters = 112 pounds = 50.802352 kilograms. 

1 long ton (British) = 20 long hundredweight = 1,016.04704 kilograms. 

1 long ton = 1.12000 short tons = 2,722.22 troy pounds = 1.01605 metric tons. 

1 short ton = 0.892857 long ton = 29,166.66 troy or apothecaries’ ounces = 0.907185 
metric ton. 

1 avoirdupois pound = 1.21528 troy or apothecaries’ pounds = 14.5833 troy ounces. 

1 avoirdupois ounce = 0.911458 troy or apothecaries’ ounce 


Troy WEIGHT 














Grains |Pennyweights Ounces Pounds Metric 
(gr.) (dwt.) (oz. t.) db. ti.) equivalent 
1 0.041667 | 0.0020888-} ........ { een et Be ae 
24 1 05 0.0041667 1.555174 g 
480 20 1 . 083333 31.103481 g 
5,760 240 12 1 373 .24177 g 











i 


1 troy pound = 5,760/7,000 or 0.822857 avoirdupois pound = 13.1657 
avoirdupois ounces. 

1 carat eel 3.168 grains = 205.6 milligrams. 

1 troy ounce 1.09714 avoirdupois ounces. 

1 troy pound = 0.00036735 long ton = 0. 00041143 short ton = 0.00037324 
metric ton. 
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WEIGHTS AND MEASURES (Continued) 
U. S. System (Continued) 
APOTHECARIES’ WEIGHT 




















Grains as - Ce oe I Pounds Metric 
(gr.) ear) LAER) ea (Ib. ap.) equivalent 
i 0.05 0.016667| 0.0020833). . ....| 64.798918 mg 
20 sl . 33333 .041667 |0.0034722 1.2959784 g 
60 3 1 .125 .0104167 3.8879351 ¢g 
480 24 8 1 . 083333 31.103481 g 
5,760 288 96 12 1 373.24177 g 
TIME 
Seconds Minutes Hours Days Years 
(sec.) (min.) (hr.) (da.) (yr.) 
i 0.0166667| 0.000277778 
60 ik . 0166667 0.000694446 
3,600 60 1 .0416667 
86 , 400 1,440 24 1 
since onl ge gp iisuaushenetete = te tener ae eeten tamnone te Ler ets 365.2422 1 (common) 
Pee ee are ba NG Ogre eI aaa) 365.256 1 (sidereal) 








1 lunar month (mo.) = 29 days 12 hours 44 minutes. 
1 sidereal second = 0.997270 mean solar second. 














ANGLE 
Boece Minutes Degrees eee. Radiows 
1 0.0166667| 0.000277778)0.00000771605/0 . 00000484814 
60 1 . 0166667 .0000462963 | .000290888 
3,600 60 1 .00277778 .0174533 
1,296,000 |21,600 360 1 16, 28319 
206,265 | 3,437.75 57.2958 |0.159155 v 





1 radian = 57° 17’ 44.8”. = 1/27 of a circumference. 

2mr radians = 360° = 1 circumference. 

a radians = 180°. 

a/2 radians = 90°. 

7/4 radians = 45°. 

1 grade = z}y circumference = 100 centesimal minutes = 0.0157079 radian. 
1 centesimal minute = 100’ centesimal seconds. 


Soutip ANGLE 


1 steradian = 1/4m of the solid angle around a point. 
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UNITS AND CONVERSION FACTORS 


Each unit named is followed by its equivalent in one or more 
other units of the same quantity. While the list of equivalents 
is incomplete it is intended to include all those which will be 
in common use 


Symbols in the dimensional formulae given after the headings 
have the following significance: m, mass, 1, length; t, time; 
6, temperature; «, dielectric constant of a vacuum; yz, per- 
meability of a vacuum. 


Mass, Length, Time, Angle, Area and Volume 


Acre (A.) (U. S.).—0 0015625 square mile, 10 square chains 
(Gunter’s), 160 square rods or square perches; 4840 square 
yards; 4.3560 104 square feet, 1105 square links (Gunter’s), 
0.4046873 hectare or square hectometer, 40 46873 ares or square 
dekameters; 4046.873 square meters 


Acre (A.) (British).—4 roods (British), 4840 square yards 
(British); 0.4046849 hectare or square hectometer, 4046 849 
square meters 

Angstrom Unit (A. or A. U.).—3 937X10°9 inch; 0.003937 
millionths of an inch; 1X107!° meter, 1X10°8 centimeter, 
1X10°* micron (yz); 01 milli-micron or micro-millimeter; 
100 millionth microns or micro-microns (up) 


Are (a).—3.8610X10°5 square mile, 0.02471044 acre (U-S.); 
119.60 square yards; 1076.4 square feet, 0.01 hectare, 1 square 
dekameter, 100 square meters 


Astronomical unit.—1.495 108 kilometers 
Bag (British).—3 bushels (dry), 0 109107 cubic meter 
Barleycorn (British).—1 /3 inch, 0.84667 centimeter 


Barrel (bbl.) (U. S., dry).—3.281 bushels, 105.0 quarts 
(dry); 7056 cubie inches for dry commodities except cran- 
berry barrel which=5826 cubic inches; 0 11562 cubie meter 


Barrel (bbl.) (U. S., liquid).—31.5 gallons, 0 11924 cubic 
meter 

Barrel (bbl.) (British, dry).—36 gallons (British), 0 16366 
cubic meter 


Board Foot (bd. ft.).—1/12 cubic foot, 144 cubic inches 
(1 foot1 footX1 inch); 2359.8 cubic centimeters 


Bolt (U. S., cloth.).—120 linear feet; 36.576 meters. 


Bucket (British, dry).—4 gallons (British); 1.818410‘ cubic 
centimeters. 
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UNITS AND CONVERSION FACTORS (Continued) 


Bushel (bu.) (U. S., dry).—0.304785 barrel; 0.96895 bushel 
(British); 1.2444 cubic feet, 4 pecks, 32 quarts (dry); 64 pints 
(dry); 2150 42 cubic inches; 0.035239 cubic meter; 0.35238 
hectoliter, 3.5238 dekaliters; 35 238 liters; 3.523910‘ cubic 
centimeters. 

Bushel (bu.) (British, dry).--'% or 0.125 quarter (British, 
capacity); 1/3 or 0.33333 bag (British); 1.03205 bushels 
(U S.); 1.2843 cubic feet; 8 gallons (British); 2219.3 cubic 
inches; 0.363677 hectoliter, 3 63677 dekaliters; 36.3677 liters; 
3 6369x104 cubic centimeters. 


Butt (British, dry).—126 gallons; 0.57281 cubic meter. 

Cable Length (British & U S.).—720 feet; 219.46 meters. 

Carat (c) (metric) —3.08647 grains; 0.2 gram; 200 milli- 
grams 

Carat (c) (1877).—3 168 grains, 205.6 milligrams. 

Cental —100 pounds, 45.359 kilograms. 

Centare (ca).—1196 square yards, 10 764 square feet; 
1550 square inches; 0.01 are, 1 square meter 

Centigram (cg).—0 1543236 grain; 0.01 gram. 


Centiliter (cl).—0.33815 ounce (fluid, U. S.); 0.61025 cubie 
inch; 2.705179 drams (fluid, U S.); 0.01 liter; 10.00027 cubic 
centimeters. 


Centimeter (cm).—0 01093611 yard (U. S.); 0.01093614 
yard (British); 0.032808 foot (U S or British); 0.39370 inch 
(U S. or British), 4.4330 lignes (Paris lines); 393.70 mils; 
0.01 meter; 10 millimeters; 1x 104 microns; 1107 milli-microns 


or micro-millimeters; 1x 108 Angstrém units. 
Chain (ch.) (Engirieer’s or Ramden’s).—100 feet; 100 links 
of 1 foot each; 30 4801 meters 


Chain (ch.) (Surveyor’s or Gunter’s).—0.1 furlong; 0.0125 
mile, 4 rods; 22 yards; 66 feet, 100 links; 792 inches; 20.117 
meters; 2011 7 centimeters 


Chaldron (U_ S., dsy) —*36 bushels (U S$); 1.2686 cubic 
meters 


Chaldron (British, dry).—*32 bushels (British); 1 1638 cubic 
meters 


Circle (cir ) —2zx or 6 2832 radians, 12 signs; 360 degrees 


Circular Inch.—Area of circle, diameter of which is one inch, 
0 78540 square inch; 5.0671 square centimeters. 


Circular Mil.—Area of circle, diameter of which 1s one mil 


*Variable. 


UNITS AND CONVERSION FACTORS (Continued) 


or 1/1000 inch; 7.854x 10-7 square inch; 0.78540 square mil; 
5.0671 10" square centimeter; 5.0671 10-4 square millimeter, 


Circular Millimeter.—0.0078540 square centimeter; 0.78540 
square millimeter. 


Circumference.—2r7 or 6.28319 radians; 360 degrees; 400 
grades; 2.1600 104 minutes; 1.296000 108 seconds. 


Clove or Customary Stone (British)—8 pounds; 3.6287 
kilograms. 


Coomb (British, dry).—4 bushels; 0.14548 cubic meter. 


Cord (cd.).—8 cord feet; 128 cubic feet (8 feet 4 feet 4 feet); 
3.625 cubic meters. 


Cord-Foot (ed. ft.)—1¢ or 0.125 cord; 16 cubic feet (4 feet X 
4 feet X 1 foot). 


Cubic Centimeter (em*).—1.3079 X 107° cubic yard; 2.7496 
10-5 bushel (British); 2.83776 < 10°® bushel (U.S.); 3.531445 x 
10° cubic foot (U. S.); 3.531477 & 1075 cubic foot (British); 
2.1997 X 10-4 gallon (British); 2.6417 x 1074 gallon (U. S.); 
4.2376 X 10-4 board foot; 8.7988 « 1074 quart (liquid, British}, 
9.0808 X 1074 quart (dry, U. S.); 0.0010567 quart (liquid, 
U. 8.); 0.0018162 pint (dry, U. S.); 0.0021134 pint (liquid, 
U. S.); 0.033814 ounce (fluid, U. S.); 0.035195 ounce (fluid, 
British); 0.061023 cubie inch; 0.27051 dram (fluid, U. S.); 
0.28157 drachm (fluid, British); 16.231 minims (U. S.); 16.894 
minims (British); 1 x 10-® cubic meter; 9.9997 x 10-4 liter; 
0.001 cubic decimeter; 0.99997 milliliter; 1000 cubic millimeters. 


Cubic Decimeter (dm*).—0.0013079 cubic yard; 0.035314 
cubic foot; 61.023 cubic inches; 0.001 cubic meter; 0.99997 
liter; 1000 cubic centimeters. 


Cubic Dekameter (dkm?).—1000 cubic meters. 


Cubic Foot (ft.3 or cu. ft.) (U. S.).—1 /128 or 0.0078125 cord. 
0.01 register ton (British); 1 /27 or 0.037037 cubic yard; 1/16 or 
0.0625 cord-foot; 0.77861 bushel (British); 0.80357 bushel 
(U. S.); 6.229 gallons (British); 7.481 gallons (U. S.); 12 board 
feet; 25.714 quarts (dry, U. S.); 29.922 quarts (liquid, U. S.); 
59.844 pints (liquid, U. S.); 1728 cubic inches; 0.02831701 cubic 
meter; 28.316 liters; 2.8317 x 104 cubic centimeters. 


Cubic Foot (ft.3 or cu. ft.) (British).—0.02831677 cubic meter; 
2.831677 X 104 cubic centimeters. 


Cubic Inch (in. or cu. in.) (U. S.).—2.143347 10-5 cubic 
yard; 4.65025 1074 bushel (U.S.); 5.78704 1074 cubic foot; 
0.00186010 peck; 0.00438299 gallon (U.S.); 1/144 or 0.006944 
board foot; 0.014881 quart (dry, U. S.); 0.017316 quart (liquid, 
U.S.); 0.0297616 pint (dry); 0.5541 ounce (fluid); 4.4329 drams 
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UNITS AND CONVERSION FACTORS (Continued) 


(fluid); 1.6387162 x 10-5 cubic meter; 0.0163868 liter; 1.63868 
centiliters; 16.3868 milliliters; 16.887162 cubic centimeters; 
1.6387162 X 104 cubic millimeters. 

Cubic Inch (in.? or cu. in) (British).—4.5081 xX 1074 bushel 
(British); 5.7870 X 10-4 cubic foot (British); 0.0018031 peck 
(British); 0.003606 gallon (British); 16.8870253 cubic centimeters. 

Cubic Hectometer (hm?*).—1 < 106 cubic meters. 

Cubic Kilometer (km*).—1 X 10° cubic meters. 

Cubic Meter (m?).—0.2759 cord; 1.3079428 cubic yards 
(U.S.); 1.307954 cubic yards (British); 28.3776 bushels (U. S.); 
35.314445 cubic feet (U. S.); 35.31477 cubic feet (British); 
264.173 gallons (U. S.); 1056.7 quarts (liquid); 2113.4 pints 
(liquid, U. S.); 6.1023 X 104 cubic inches; 1 stere; 999.973 
liters; 1000 cubic decimeters; 1 xX 106 cubic centimeters; 
1 X 10° cubic millimeters. 

Cubic Millimeter (mm?).—6.1023 < 10°® cubic inch; 0.01623 
minim (U. S.); 0.01689 minim (British); 1 < 10-® cubic meter; 
0.001 cubic centimeter. 

Cubic Yard (yd.? or cu. yd.) (U. S.).—27 cubic feet; 168.17 
gallons (British); 202.0 gallons (U. S.); 807.9 quarts (liquid, 
U. S.); 1616 pints (liquid, U. S.); 4.6656 = 104 cubic inches; 
0.76455945 cubic meter; 764.54 liters; 7.6455945 x 105 cubic 
centimeters. 

Cubic Yard (yd.? or cu. yd.) (British).—27 cubic feet; 
0.76455285 cubic meter. 


Cubit.—18 inches; 45.72 centimeters. 
Dalton.—1 /16 the mass of an atom of oxygen; 1.650 * 10-24 
Tram. 

: Day (da) (tropical, mean solar).—24 hours (mean solar); 
1440 minutes (mean solar); 8.6400 104 seconds (mean solar). 
Day (da) (sidereal).—8.6164 x 104 seconds (mean solar). 

Decigram (dg.).—1.543236 grains; 0.1 gram. 


Deciliter (dl).—0.176 pint (British); 3.38147 ounces (fluid, 
U.S.); 0.1 liter; 100.0027 cubic centimeters. 


Decimeter (dm).—0.3280833 foot (U. S.); 0.38280843 foot 
(British); 3.93700 inches (U. S.); 3.937011 inches (British); 
0.1 meter. 


Decistere (ds).—0.1 stere or cubic meter. 


Degree (°).—1 /360 or 0.0027778 circumference or revolution; 
1/90 or 0.01111 quadrant; 0.017453 radian; 60 minutes; 3600 
seconds. 

Dekagram (dkg).—0.35273957 ounce (avoirdupois); 5.64383 
drams (avoirdupois); 0.01 kilogram; 10 grams. 
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UNITS AND CONVERSION FACTORS (Continued) 


Dekaliter (dkl).—0.27497 bushel (British); 0.28378 bushel 
(U. S.); 1.18513 pecks (U. S.); 9.08102 quarts (U. S., dry); 
18.162 pints (dry, U. S.); 10 liters; 10.00027 cubic decimeters. 


Dekameter (dkm).—1.98838 rods (U. S.); 10.93611 yards 
(U. S.); 10.93614 yards (British); 393.70 inches; 10 meters. 


Dekastere (dks).—10 steres or cubic meters. 


Drachm (fluid) (dr. fl. or 3 fi.) (British).—14 or 0.125 ounce 
(fluid, British); 60 minims; 3.5515 cubic centimeters. 


Dram (apothecaries’ or troy) (dr. ap. or t. or 3 ap. or t.)— 
(Same as British Drachm)—0.008571429 pound (avoidrupois); 
1/96 or 0.010416667 pound (apothecary or troy); 14 or 0.12500 
ounce (apothecary or troy); 0.1371429 ounce (avoirdupois); 
2.194286 drams (avoirdupois); 2.5 pennyweights; 3 scruples; 
60 grains; 3.8879351 grams. 


Dram (avoirdupois) (dr. av. or 3 av.).—1 /256 or 0.00390625 
pound (avoirdupois); 0.0047471788 pound (apothecary or troy); 
0.056966146 ounce (apothecary or troy); 0.0625 ounce (avoir- 
dupois); 0.4557292 dram (apothecary or troy); 1.139323 penny- 
weights; 1.3671875 scruples; 27.84875 grains; 1.771845 grams; 
1771.845 milligram. 


Dram (fluid) (dr. fl. or 3 fl.) (U.S.).—0.00390625 quart (liquid, 
U. 8.); 0.0078125 pint (liquid, U. S.); 0.03125 gill (U. S.); 
¥% or 0.125 ounce (fluid); 0.225586 cubic inch; 60 minims; 
8.6966 milliliters; 3.6967 cubic centimeters. 


Ell.—45 inches; 114.30 centimeters. 


Em, Pica (printing industry).—1 /6 or 0.16667 inch; 0.42333 
centimeter. 


Fathom (fath.) (nautical).—6 feet, 1.828804 meter. 
Firkin (fir.) (U. S.).—9 gallons (U. S.); 34.068 liters. 
Firkin (fir.) (British).—9 gallons (British); 40.914 liters. 


Fluid Ounce (fl. oz.)—See Ounce (Fluid). 


Foot (ft.) (U. S.)—1.6447 x 10-4 mile (nautical); 1.893939 x 
1074 mile (statute); 0.00151515 furlong; 0.0151515 chain (Gun- 
ter’s); 0.0606061 rod; 1/6 or 0.16667 fathom; 1/3 or 0.33333 
yard; 12 inches; 0.3048006 meter, 30.48006 centimeter; 473404 
wave-lengths of red line of cadmium. 


Foot (ft.) (British).—0.4 pace (British); 30.47997 centimeters. 
Foot (Paris).—(See Pied). 


Furlong (fur.) (U. S. or British). or 0.125 mile (U. S.); 16 
chains(Gunter’s); 40 rods, 220 yards; 660 feet; 201.168 meters. 
2425 


UNITS AND CONVERSION FACTORS (Continued) 


Gallon (gal.) (U.S.).—1 U. S. gallon of water at 62°F 
weighs 3.7820 kilograms or 8.337 pounds (avoirdupois) ; 0.004951 
cubic yard; 0.031746 barrel (liquid, U. S.); 0.18368 cubic foot; 
0.83268 gallons (British); 4 quarts (liquid); 8 pints (liquid); 
32 gills; 128 ounces (fluid); 231.00 cubic inches; 6.1440 x 104 
minims; 0.0037854 cubic meter; 3.7853 liters; 3785.4 cubic 
centimeters. 


Gallon (gal.) (British Imperial) (Canadian).—1 British 
gallon of water at 62°F has a mass of 10 pounds (avoirdupois); 
0.02778 barrel (dry, British); }¢ or 0.125 bushel (dry, British); 
0.16054 cubic foot; 0.5 peck (British); 1.20094 gallons (U. So) 
4 quarts (liquid, British); 8 pints (liquid, British); 32 gills 
(liquid, British); 160 ounces (fluid, British); 277.3 cubic inches; 
4.54596 liters: 4546.1 cubic centimeters. 


Geepound—See Slug. 


Gill (gi.) (U. S.).—1 /32 or 0.03125 gallon (U. S.); 1% or 0.125 
quart (liquid, U. S.); 14 or 0.25 pint (liquid, U. S.); 4 ounces 
(fluid); 7.21875 cubic inches; 32 drams (fluid); 1920 minims; 
0.118292 liters; 118.295 cubic centimeters. 


Gill (gi.) (British).—1 /32 or 0.03125 gallon (British); Yor 
0.25 pint (liquid, British); 5 ounces (fluid, British); 0.14206 
liter; 142.07 cubic centimeters. 


Grade—1 /400 or 0.0025 circumference; 0.0157079 radian; 
0.9 degree; 100 centesimal minutes. 


Grain (gr.).—1 /7000 or 1.42857 X 107 pound (avoirdupois); 
1/5760 or 1.736111 X 1074 pound (apothecary or troy); 
0.0020833 ounce (apothecary or troy); 0.0022857 ounce (avoir- 
dupois); 0.016667 dram (apothecary or troy); 0.03657143 dram 
(avoirdupois); 0.0416667 pennyweight (troy); 0.05000 scruple 
(apothecary); 0.064798918 gram; 0.3240 carat (metric); 
64.798918 milligram. 


Gram (g).—0.00220462 pound (avoirdupois); 0.00267923 
pound (apothecary or troy); 0.0321507 ounce (apothecary or 
troy); 0.0352739 ounce (avoirdupois); 0.257206 dram (apothe- 
cary or troy); 0.564383 dram (avoirdupois); 0.6430149 penny- 
weight; 0.771618 scruple; 15.4324 grains; 1 X 10-6 ton (metric); 
1 X 10% myriagram; 0.001 kilogram; 5 carats (metric); 1000 
milligrams; 1 X 106 microgram. 


Hand.—4 inches; 10.160 centimeters. 

Hectare (ha)—2.471044 acres (U. S.); 2.471058 acres 
(British); 395.367 square rods (U. S.); 1.125985 X 104 square 
yards (U.S.); 1.0764 x 10° square feet; 190 ares; 1 X 104 square 
meters. 

Hectogram (hg).—3.52739 ounces (avoirdupois); 100 grams. 
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UNITS AND CONVERSION FACTORS (Continued) 


Hectoliter (hl).—2.7497 bushels (British); 2.8378 bushels 
(U.S.); 11.8513 pecks (U. S.); 100 liters. 


Hectometer (hm).—19.8838 rods; 109.3611 yards (U. S.); 
109.3614 yards (British); 328.08 feet (U. S.); 100 meters. 


Hemisphere.—0.5 sphere; 4 spherical right angles; 6.2832 
steradians. 


Hogshead (hhd.) (British).—63 gallons (British); 10.114 
cubic feet; 0.28640 cubic meters. 


Hogshead (hhd.) (U. S.).—63 gallons (U. S.); 8.4218 cubic 
feet; 0.23848 cubic meter. 


Hour (hr.) (tropical, mean solar).—0.0059524 week; 0.041667 
day (mean solar); 60 minutes (mean solar); 3600 seconds 
(mean solar). 


Hundredweight (cwt.) (short).—100 pounds; 0.044643 ton 
(long); 0.05 ton (short); 4 quarters (British); 1600 ounces 
(avoirdupois); 0.0453592 ton (metric); 45.3592 kilograms. 


Hundredweight (cwt.) (long).—112 pounds; 0.05 ton (long); 
4 quarters (British); 50.8023 kilograms. 


Inch (in.) (U. S.).—1.57828  10°® mile; 0.00126263 chain 
(Gunter’s); 0.00505051 rod; 1/36 or 0.027778 yard; 1/12 or 
0.08333 foot; 0.126263 link (Gunter’s); 72 points (printer’s 
type); 1000 mils; 2.540005 centimeter; 25.40005 millimeters; 
2.5400 X 108 Angstrém unit; 39450.33 wave lengths of red line 
of cadmium. 


Inch (in.) (British).—1 /36 or 0.027778 yard (British); 1/9 or 
0.1111 quarter (British, linear); 2.539998 centimeters; 25.39998 
millimeter. 


Inch (Paris).—See Pouce. 


Kilderkin (British) —18 gallons (British); 0.081830 cubic 
meter. 


Kilogram (kg).—9.842064 xX 1074 ton (long); 0.0011023112 
ton (short); 0.019684 hundredweight (long); 0.022046223 
hundredweight (short); 0.07874 quarter (British); 2.2046223 
pounds (avoirdupois); 2.6792285 pounds (apothecary or troy); 
82.150742 ounces (apothecary or troy); 35.273957 ounces 
(avoirdupois); 257.21 dram (apothecary or troy); 564.38 dram 
(avoirdupois); 643.01 pennyweight; 771.62 scruples; 1.54324 X 
104 grains; 0.001 ton (metric); 1000 grams. 


Kiloliter (kl). -1.3080 cubic yards; 35.316 cubic feet; 264.18 
gallons (liquid, U. S.); 1.000027 cubic meters; 1000 liters. 


Kilometer (km).—1.0567 X 10718 light year; 0.53961 mile 
(nautical); 0.62137 mile (statute); 1093.6 yards; 3280.8 feet; 
0.1 myriameter; 1000 meters; 1 X 10° centimeters. 
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Knot as a unit of length.—1 nautical mile, which see. The 
knot is properly a unit of speed or velocity. See under that 
heading. 


Last (British).—*80 bushels; 2.9095 cubic meters. 

League (statute).—3 statute miles; 4.8280 kilometers. 
League (nautical).—3 nautical miles; 5.5597 kilometers. 
Light Year (yr.).—5.9 X 1012 miles; 9.4637 1012 kilometers. 


Ligne (Paris line).—1 /12 or 0.083333 pouce or Paris inch; 
0.225583 centimeter. 


Line (British) (obsolete)—1/12 or 0.08333 inch; 0.21167 
centimeters. 


Link (li.) (Engineer’s or Ramden’s).—0.01 chain (Engi- 
neer’s); 1 foot; 12 inches; 30.480 centimeter. 


Link (li.) (Surveyor’s or Gunter’s).—1.2500 X 1074 mile 
0.01 chain (Gunter’s); 0.04 rod; 0.22 yards; 0.66 foot; 7.92 
inches; 0.2011684 meter; 20.11684 centimeters. 


Liter (1).—0.0013080 cubic yard; 0.027497 bushel (British); 
0.028378 bushel (U. S.); 0.21998 gallon (British); 0.26417762 
gallon (U. S.); 0.035316 cubic foot; 0.10999 peck (British); 
0.11351 peck (U. 8.); 0.87990 quart (British); 0.908102 quart 
(dry, U. 8.); 1.056710 quarts (liquid, U. S.); 1.7598 pints 
(British); 1.8162 pints (dry, U. S.); 2.1134 pints (liquid, U. S.); 
7.0392 gills (British); 8.4538 gills (U. S.); 833.8147 ounces (fluid, 
U. §S.); 35.196 ounces (fluid, British); 61.025 cubic inches; 
270.5179 drams (fluid, U. S.); 0.001000027 cubic meter; 
1.000027 cubic decimeter; 1000.027 cubic centimeter. 


Megameter.—1 X 10° meter. 


Meter (m).—5.3961 X 10°74 mile (nautical); 6.2137 * 1074 
mile (statute); 0.00497096 furlong; 0.0497096 chain (Gunter’s); 
0.198838 rod (U. S.); 0.54681 fathom; 1.093611 yards (U. S.); 
1.093614 yards (British); 3.0784 pied (French foot); 3.280833 
feet (U. S.); 3.280843 feet (British); 4.970960 links (Gunter’s); 
39.3700 inches (U. 8.); 39.3701 inches (British); 1 x 107° mega- 
meter; 0.001 kilometer; 100 centimeters; 1 X 109 milli-microns 
or micro-millimeters; 1 X 101° Angstrom unit; 1 x 1012 millionth 
microns (uu) 1.55316413 x 10° wave-lengths of red line of 
cadmium. 


Metric carat (c) See Carat (metric). 
Metric Ton (t) See Tonne. 
Microgram (ug or y).—1 X 10°* gram; 0.001 milligram. 


*Variable. 
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Microliter (u] or \).—1 X 10° liter. 
Micromicron (uz).)—1 X 10712 meter. 


Micron (u).—3.937 X 10-5 inch; 0.039370 mil; 39.37 mil- 
lionths of an inch; 1 X 10°* meter; 1 X 1074 centimeter; 0.001 
millimeter; 1000 milli-microns or micro-millimeters; 1 x 104 


Angstrom units. 


Mil.—0.001 inch; 0.00254001 centimeter; 0.0254001 milli- 
meter; 25.4001 microns. 


Mile (mi.) (U. S., statute).—1.69 « 10-13 light year; 0.86836 
mile (nautical); 8 furlongs; 80 chains (Gunter’s); 320 rods; 1760 
yards; 5280 feet; 8000 links (Gunter’s); 6.3360 X 104 inches; 
0.160935 myriameters; 1.60935 kilometers; 1609.35 meters. 


Mile (mi.) (British).—1.60934 kilometers. 


Mile (mi.) (nautical).—The length of 1 minute of are on the 
earth’s surface at the equator; 1/3 or 0.83333 league; 1.1516 
miles (statute); 2026.8 yards; 6080.2 feet; 1.85325 kilometers. 

Millier (t) See Tonne. 

Milligram (mg). — 2.2046  10°§ pound (avoirdupois)’ 
2.67923 X 10°® pound (apothecary or troy); 3.215074 * 1075 
ounce (apothecary or troy); 3.52739 X 107° ounce (avoirdupois); 
2.57206 X 10-4 dram (apothecary or troy); 5.64383 * 1074 dram 
(avoirdupois); 6.43015 & 1074 pennyweight; 7.71618 x 1074 
scruple; 0.01543236 grain; 1 x 10°° kilogram; 0.001 gram; 0.005 
carat (metric). 


Milliliter (ml).—0.0084538 gill (U. S.); 0.0338147 ounce 
(fluid, U. S.); 0.035196 ounce (fluid, British); 0.061025 cubic 
inch; 0.2705179 dram (fluid, U. S.); 16.2311 minims (U. S.); 
0.001 liter; 1.000027 cubic centimeter. 


Millimeter (mm).—0.0393700 inch (U. S.); 0.0393701 inch 
(British); 39.37 mils; 0.001 meter; 0.1 centimeter; 1000 microns. 

Milli-Micron or Micro-Millimeter (my).—1 xX 10-9 meter; 
1 X 10-7 centimeter; 0.001 micron; 10 Angstrém units. 


Millionth Micron or Micro-Micron (up).—1 X 10°12 meter; 
1 X 10°1° centimeter; 0.01 Angstrém units. 


Minim (min. or m) (British).—0.059194 cubic centimeter. 


Minim (min. or m) (fluid, U. S.).—1 /61440 or 1.6276 x 1075 
gallon (U. S.); 1.3021 x 1074 pint (liquid, U. S.); 5.20838 x 1074 
gill (U. S.); 1/480 or 0.0020833 ounce (fluid, U. S.); 1/60 or 
0.016667 dram (fluid, U. S.); 0.061610 milliliter; 0.061612 cubic 
centimeter; 61.612 cubic millimeter. 


Minute (’) (angle).—1.8519 & 1074 quadrant; 2.90888 x 1074 
radian; 1/60 or 0.016667 degree; 60 seconds. 
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Minute (min.) (time).—9.9206 X 1075 week; 6.94446 x 1074 
day; 0.016667 hour; 60 seconds. 


Month (mo.) (mean calendar).—30.42 days; 730 hours; 
4.3800 X 104 minutes; 2.628 X 1058 seconds. 


Month (mo.) (lunar).—29 days 12 hours 44 minutes. 


Mpyriagram (Mg).—22.04622 pounds (avoirdupois); 10 kilo- 
grams; 1 X 10% grams. 


Myriameter (Mm).—6.21372 miles; 10 kilometers; 1 X 104 
meters. 


Nail (British).—2.25 inch; 5.715 centimeters. 


Noggin (British)—1/32 or 0.03125 gallon (liquid); 142.06 
eubie centimeters. 


Ounce (Fluid) (oz. fl. or 5 fi.) (U. S.).—1/128 or 0.0078125 
gallon (U. S.); 0.03125 quart (liquid, U. S.); 1/16 or 0.0625 
pint (liquid); 14 or 0.25 gill (U. S.); 1.80469 cubic inches; 8 
drams (fluid); 480 minims; 0.0295729 liter; 0.295729 deciliter; 
29.5729 milliliters; 29.5737 cubic centimeters. 


Ounce (fluid) (oz. fl. or 5 fl.) (British) —0.006250 gallon 
(British); 8 drachms (fluid, British); 480 minims; 28.4130 cubic 
centimeters. 


Ounce (avoirdupois) (oz. av. or 5 av.).—2.790179 X 10°75 ton 
(long); 3.125 10-5 ton (short); 6.25 X 10°* hundredweight 
(short); 1/16 or 0.062500 pound (avoirdupois); 0.075954861 
pound (apothecary or troy); 0.9114583 ounce (apothecary or 
troy); 7.29166 drams (apothecary or troy); 16 drams (avoirdu- 
pois); 18.22917 pennyweights; 21.875 scruples (apothecary); 
437.5 grains; 2.83495 X 10-5 ton (metric); 28.349527 grams. 


Ounce (apothecary or troy) (oz. ap. or t. or 5 ap. or t.).—- 
3.4285 X 1075 ton (short); 0.06857148 pound (avoirdupois); 
0.08333 pound (apothecary or troy); 1.09714 ounces (avoirdu- 
pois); 8 drams (apothecary or troy); 17.55428 drams (avoirdu- 
dupois); 20 pennyweights (troy); 24 scruples; 480 grains; 
31.103481 grams; 3.1103481 X 104 milligrams. 


Pace.—21% feet; 30 inches (British); 76.2 centimeters. 
Palm (British).—3 inches; 7.62 centimeters. 
Parsec.—19 X 1012 miles; 3.084 X 1018 kilometers. 


Peck (pk.) (U. S.).—4 or 0.25 bushel; 8 quarts; 16 pints; 
537.605 cubic inches; 0.880958 dekaliter; 8.80958 liters. 


Peck (pk.) (British).—2 gallons (British); 554.6 cubic 
inches; 9.0919 liters. 


Pennyweight (dwt.) (troy).—0.003428571 pound (avoirdu- 
pois); 0.0041667 pound (apothecary or troy); 1/20 or 0.05 
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ounce (apothecary or troy); 0.0548571 ounce (avoirdupois); 
0.8777143 dram (avoirdupois); 24 grains; 1.55517 grams; 
1555.17 milligrams. 


Perch (British & U. S.).—1 rod; 16.5 feet; 5.0292 meters. 
Perch (masonry).—24.75 cubic feet. 


Pied (French foot).—1 /6 or 0.16667 toise (French); 12 Paris 
inches; 0.3248 meter. 


Pint (pt.) (dry, U. S.).—64 or 0.015625 bushel; 0.0625 
peck; 0.5 quart; 33.600 cubic inches; 0.550599 liter; 550.61 
cubic centimeters. 

Pint (pt.) (liquid, U. S.).—6.1881 x 10-4 cubic yard; 
0.016711 cubic foot; 1g or 0.125 gallon (U. 8.); 0.5 quart (U. S.); 
0.83268 British pint; 4 gills (U. S.); 16 fluid ounces (U. S.); 
28.875 cubic inches; 128 fluid drams; 7680 minims; 0.473167 
liter; 473.167 milliliters; 473.179 cubic centimeters. 

Pint (pt.) (liquid, British).—1¢ or 0.125 gallon (British); 
0.5 quart (British); 1.20094 U. S. pints; 4 gills (British); 
20 fluid ounces (British); 0.56825 liter; 568.25 milliliters; 
568.26 cubic centimeters. 


Point (printer’s type).—1 /72 or 0.01389 inch; 0.035278 centi- 
meter. 


Pole (British).—1 rod; 5.5 yards; 16.5 feet; 5.0292 meters. 
Pottle (British).—1% gallon (liquid); 2.273 cubic decimeters. 


Pouce (Paris inch).—1 /12 or 0.083333 pied or Paris foot; 
12 lignes or Paris lines; 2.70700 centimeters. 





Pound (avoirdupois) (Ib. av.) (U. S. or British).—Is the mass 
of 27.692 cubic inches of water weighed in air at 4° C, 760 mm 
pressure; 4.464286 X 1074 ton (long); 5 & 10-4 ton (short); 
0.0089286 hundredweight (long); 0.01 hundredweight (short); 
1.2152778 pounds (apothecary or troy); 14.5833 ounces (apoth- 
ecary or troy); 16 ounces (avoirdupois); 116.6667 drams 
(apothecary or troy); 256 drams (avoirdupois); 291.6667 penny- 
weights; 350.01 scruples; 7000 grains; 4.5359243 * 10-4 ton 
(metric); 0.4535924 kilogram; 453.5924 grams. 


Pound (apothecary or troy) (Ib. ap. or t.) (U. S. or British). — 
3.6735 & 1074 ton (long); 4.1143 * 1074 ton (short); 0.822857 
pound (avoirdupois); 12 ounces (apothecary or troy); 13.165714 
ounces (avoirdupois); 96 drams (apothecary or troy); 210.6514 
drams (avoirdupois); 240 pennyweights; 288 scruples; 5760 
grains; 3.7324 < 10-4 ton (metric); 0.3732418 kilogram; 373.2418 
grams. 


Puncheon (British).—70 gallons (British); 84 wine gallons; 
0.31823 cubic meter. 


Quadrant.—1.57080 radians; 90 degrees; 5400 minutes. 
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Quart (qt.) (U. S., dry).—1 /32 or 0.03125 bushel; 0.038889 
cubic foot; 1% or 0.125 peck; 2 pints (dry); 67.2006 cubic 
inches; 1.10120 liters; 1101.23 cubic centimeters. 


Quart (qt.) (U. S., liquid).—0.033421 cubic foot; 14 or 0.25 
gallon; 2 pints (liquid); 8 gills; 32 ounces (fluid); 57.749 cubic 
inches; 256.00 drams (fluid); 0.946333 liter; 946.358 cubic 
centimeters. 


Quart (qt.) (British, liquid)—1{ gallon (British); 2 pints 
(ligaid, British); 1.13650 liters; 1186.52 cubic centimeters. 


Quarter (U. S., mass).— 14 short ton or 500 pounds; 226.795 
kilograms. 


Quarter (U. S., mass).—1}4 long ton or 560 pounds; 254.01 
kilograms. 


Quarter (British, capacity)—8 bushels; 2.909 hectoliters. 


Quarter (British, linear).—1 span; 14 yard; 9 inches; 22.860 
centimeters. 


Quarter (British, mass).—14 short hundredweight or 25 
pounds; 11.340 kilograms. 


Quarter (British, mass).—14 long hundredweight or 28 
pounds; 12.70 kilograms. 


Quartern (British, dry).— 1% gallon; 2273.1 cubic centimeters. 


Quartern (British, liquid).—1 /32 gallon; 142.07 cubic centi- 
meters. 


Quintal (q) (metric).—1.96841 hundredweights (long); 220.46 
pounds; 100 kilograms; 1 < 105 grams. 


Quintal* (q) (U. S. or British).—100 or 112 pounds. 
Quire.—25 sheets. 


Radian.—l4r or 0.159155 circumference or _ revolution; 
0.637 quadrant; 57.29578 degrees; 57° 17’ 44.8’’; 3437.75 min- 
utes; 2.06265 10° seconds. 


Ream.—500 sheets. 
Register Ton (British).—100 cubic feet; 2.8317 cubic meters. 
Revolution.—4 quadrants; 27 or 6.2832 radians; 360 degrees. 


Rod (rd.) (surveyor’s measure).—0.003125 mile; 0.025 fur- 
long; 0.25 chain (Gunter’s); 1 perch; 5.5 yards; 16.5 feet; 25 
links; 198 inches; 5.029210 meters. 


Rod (rd.) (British, volume).—1000 cubic feet; 28.317 cubic 
meters. 


* Variable. 
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Rood (British).—}4 or 0.25 acre; 40 square perches; 1210 
square yards; 10.117 ares or square dekameters. 


Rope (British).—20 feet; 6.0960 meters. 
Sack (British).—3 bushels; 0.10911 cubic meter. 


Scruples (apothecary) (s. ap. or ).—0.002857143 pound 
(avoirdupois) ; 0.003472222 pound (apothecary or troy); 0.041667 
ounce (apothecary or troy); 0.0457143 ounce (avoirdupois); 
1/3 or 0.33333 dram (apothecary or troy); 0.7314286 dram 
(avoirdupois); 0.833333 pennyweight; 20 grains; 1.2959784 
grams; 1295.9784 milligrams. 


Seam‘ (British).—8 bushels; 0.29095 cubic meter. 


Second (Angle) (’’).—4.84814 « 10-6 radian; 2.7778 x 10-4 
degree; 0.016667 minute. 


Second (sec) (time, mean solar).—1.1574 < 10° day (mean 
solar); 1.1606 X 10-5 day (sidereal); 2.7778 x 10-4 hour (mean 
solar); 0.016667 minute (mean solar); 1.00273791 seconds 
(sidereal). 


Second (sec) (time, sidereal).—0.997270 second (mean solar). 

Sign (s).—30 degrees. 

Skein.—360 feet; 109.73 meters. 

Slug.—1 geepound; 32.174 pounds; 14.594 kilograms. 

Space, Entire (solid angle).—4z or 12.5664 steradians. 

Span.—l4 fathom; 1 quarter (British, linear); 9 inches; 
22.86005 centimeters. 

Sphere (solid angle).—2 hemispheres; 4r or 12.5664 ster- 
adians. 

Spherical Right Angle.—1¢ or 0.125 sphere; 14 or 0.25 hemi- 
sphere; 7/2 or 1.5708 steradians. 


Square Centimeter (cm?).—2.47104 X 10°77 square chain; 
3.95367 X 10-® square rod; 1.1960 < 1074 square yard; 0.0010764 
square foot; 0.00247104 square link; 0.15500 square inch; 
1.5500 < 105 square mils; 1.9735 X 10° circular mils; 127.32 
circular millimeters; 1 < 10°! square meter; 0.01 square deci- 
meter; 100 square millimeters. 


Square Chain (sq. ch.) (Gunter’s).—1.5625 < 1074 square 
mile; 16 square rods; 484 square yards; 4356 square feet; 
1 X 104 square links; 6.27264 < 105 square inches; 404.6873 
square meters. ‘ 


Square Decimeter (dm?).—15.500 square inch; 0.01 square 
meter; 100 square centimeters. 
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Square Degree.—3.0462 X 10-4 steradian. 


Square Dekameter (dkm?).—0.02471044 acre (U. S.); 119.60 
square yards; 1 are; 100 square meters. 


Square Foot (ft.2 or sq. ft.) (U. S.).—3.58701 X 1078 square 
mile; 2.29568 x 10°® acre; 2.29568 x 1074 square chain; 
0.00367309 square rod; 1/9 or 0.111111 square yard; 2.29568 
square links; 144 square inches ; 9.290341 X 107 are; 
0.09290341 square meter; 929.0341 square centimeters. 


Square Foot (ft.2 or sq. ft.) (British).—0.09290289 square 
meter. 


Square Hectometer (hm?).—2.471044 acres (U.S.); 2.471058 
acres (British); 1 x 104 square meters. 


Square Inch (in.? or sq. in.) (U. S.).—1.59423 X 10°® square 
chain; 1/144 or 0.0069444 square foot; 1/1296 or 0.000771605 
square yard; 0.0159423 square link; 1 x 10° square mils; 1.27324 
< 108 circular mils; 6.4516258 X 10°? square meter; 6.4516258 
square centimeters; 645.16258 square millimeters. 


Square Inch (in.? or sq. in.) (British). 6.4515898 square 
centimeters. 


Square Kilometer (km?).—0.3861006 square mile (U. S.); 
247.1044 acres (U. S.); 247.1058 acres (British); 1.1960 x 108 
square yards; 1.0764 x 107 square feet; 1 X 10° square meters. 


Square Link (li.2 or sq. li.) (Gunter’s)—1 X 10°° acre; 
1 X 1074 square chain; 0.0016 square rod; 0.0484 square yard; 
0.4356 square foot; 62.7264 square inches; 0.040469 square 
meter; 404.69 square centimeters. 


Square Meter (m2).—3.8610 X 10-7 square mile; 2.471044 x 
10-4 acre (U. S.); 2.471058 X 10-4-acre (British); 0.00247104 
square chain (Gunter’s); 0.039537 square rod; 1.195985 square 
yards (U. S.); 1.195992 square yards (British); 10.76387 square 
feet (U. S.); 10.76390 square feet (British); 24.7104 square 
links (Gunter’s); 1550.0 square inches; 1 X 10°® square kilo- 
meter; 1 X 10-4 hectare or square hectometer; 0.01 are; 1 centare 
1 X 104 square centimeters; 1 < 10® square millimeters. 


Square Mil.—1 xX 10°* square inch; 1.2732 circular mils; 
6.4516  10°® square centimeter; 6.4516 X 1074 square milli- 
meter. i 


Square Mile (mi.? or sq. mi.).—640 acres; 6400 square 
chains; 1.02400  10® square rods; 3.0976 < 10® square yards; 
2.78784 X 107 square feet; 2.589998 square kilometers; 258.9998 
hectares; 2.589998 & 10® square meters. 


Square Millimeter (mm2).—0.0015500 square inch; 1550.0 
square mils; 1973.5 circular mils; 1 X 10°® square meter; 0.01 
square centimeter; 1.2732 circular millimeters. 
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Square Perch (British & U. S.).—1/160 or 0.00625 acre; 
30.25 square yards; 25.293 square meters. 


Square Pole (British).—30.25 square yards. 


Square Rod (rd. 2 or sq. rd.).—9.765625 X 10-6 mile; 0.00625 
acre; 0.0625 square chain (Gunter’s); 30.25 square yards; 
272.25 square feet; 625 square links (Gunter’s); 3.9204 x 104 
square inches; 0.0025292 hectare or square hectometer; 25.293 
square meters or centares. 


Square Yard (yd. 2 or sq. yd.) (U. S.).—3.22831 < 10-7 square 
mile; 2.06612 * 1074 acre; 0.00206612 square chain; 0.0330579 
square rod or square perch; 9 square feet; 20.6612 square link 
1296 square inches; 8.36131 * 10° hectare; 0.0083613 square 
dekameter or are; 0.83613 square meter or centare; 8361.31 
square centimeters. ; 


Square Yard (yd. 2 or sq. yd.) (British).—2.0661 1074 acre 
(British); 8.2645 x 1074 rood (British); 0.836126 square meter. 


Steradian.—14zr of the solid angle around a point; 0.07958 
sphere; 0.15916 hemisphere; 0.6366 spherical right angle; 3282.8 
Square degrees. 


Stere (s).—0.1 dekastere; 1 cubic meter; 10 decisteres; 999.973 
liters. 


Stone (British).—14 pounds (avoirdupois); 6.350 kilograms. 
Strike (British).—2 bushels (dry); 0.072738 cubic meter. 


Toise (French).—6 Paris feet; 1.9490365 meters (legal, 1799); 
1.949090 meters (measured, 1887). 


Ton (long) (tn. 1.) (U. S. or British). —1.12000 tons (short); 
22.400 hundredweights (short); 2240 pounds (avoirdupois); 
2722.22 pounds (apothecary or troy); 3.5840 = 104 ounces 
(avoirdupois); 1.0160470 metric tons; 1016.0470 kilograms. 


Ton (short) (tn. sh.) (U. S.).—0.89286 ton (long); 20 hundred- 
weights (short); 2000 pounds (avoirdupois); 2430.56 pounds 
(apothecary or troy); 2.916666 104 ounces (apothecary or 
troy); 3.2000 X 104 ounces (avoirdupois) ; 0.907185 ton (metric); 
907.185 kilograms. 


Tonne (t) (metric ton, millier).—0.984206 ton (long); 1.10231 
tons (short); 22.046223 hundredweights (short); 2204.62 pounds 
(avoirdupois); 2679.23 pounds (apothecary or troy); 3.527396 X 
10* ounces (avoirdupois); 1000 kilograms; 1 x 105 grams. 


Township (U. S.).—36 square miles; 2.3040 x 104 square 
yards; 93.240 square kilometers. 


Tun.—252 gallons. 


Week (wk.).—168 hours; 1.0080 X 104 minutes; 6.04800 105 
seconds. 
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Wey (British, capacity).—*40 bushels. 
Wey (British, mass).—*252 pounds. 


Yard (yd.) (U. S.).—5.68182 * 10-4 mile; 0.00454545 fur- 
long; 0.0454545 chain (Gunter’s); 0.181818 rod; 3 feet; 4.54545 
links (Gunter’s); 36 inches; 3600/3937 or 0.91440183 meter; 
91.440183 centimeters. 


Yard (yd.) (British).—0.18182 pole (British); 4 quarters 
(British, linear); 0.9143992 meter (present legal equivalent of 
Imperial yard); 91.43992 centimeters; 1.420212 x 106 wave 
lengths of red line of cadmium. 


Year (yr.) (leap).—366 days; 8784 hours. 


Year (yr.) (tropical, mean'solar).—365.2422 day (mean solar); 
gif Siz hours (mean solar); 3.15569 X 107 seconds (mean 
solar). 


Year (yr.) (sidereal).—365.256 days (mean solar); 8766.144 
hours (mean solar). 


*Variable. 


ReEcrIPpROcAL UNITS 


x per Angstrom = 1X 108 x per centimeter. 

x per circular mil = 1.9735 < 10° x per square centimeter. 

x per circular millimeter = 127.324 x per square centimeter. 
x per circumference = 0.159155 x per radian. 

x per cubic foot = 3.5314 X 10° x per cubic centimeter. 
x.per cubic inch = 0.061023 x per cubic centimeter. 

x per cubic yard = 1.3079 x per cubic meter. 


x per day (mean solar) = 1.15741 < 10-5 x per second (mean 
solar). 


x per degree = 57.29578 x per radian. 

x per entire space = 0.079577 x per steradian. 

x per foot = 0.032808 x per centimeter. 

x per gallon (British) = 2.1997 < 10-4 x per cubic centimeter. 
x per gallon (U. S.) = 2.6417 < 1074 x per cubic centimeter. 
x per grain = 0.01543236 x per milligram. 

x per hemisphere = 0.15916 x per steradian. 


‘ pe hour (mean solar) = 2.77778 X 107+ x per second (mean 
solar). 
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z per inch = 0.39370 x per centimeter. 

zx per liter = 9.9997 < 10“ z per cubic centimeter. 
az per micron = 1.0000 X 10! x per centimeter. 

x per mil = 393.70 x per centimeter. 

zx per mile = 0.62137 x per kilometer. 

x per minute = 3437.75 x per radian. 


x per minute (mean solar) = 0.0166667 x per second (mean 
solar). 


x per ounce (avoirdupois) = 0.035274 x per gram. 

x per ounce (apothecary or troy) = 0.032151 xz per gram. 
zper ounce (fluid, British) = 0.035195 per cubic centimeter. 
zx per ounce (fluid, U. S.) = 0.033814 x per cubic centimeter. 
x per pound (avoirdupois) = 0.00220462 zx per gram. 


x per quart (dry, U. S.) = 9.0808 x 10~ = per cubic centi- 
meter. 


zx per quart (liquid, U. S.) =0.0010567 z per cubic centimeter. 
x per quart (British) = 8.7988 x 10~4 per cubic centimeter. 
x per second = 2.06265 X 10° x per radian. 

x per second (sidereal) = 1.002738 x per second (mean solar). 
x per Square degree = 3282.8 x per steradian. 

x per square foot = 0.0010764 x per square centimeter. 

x per square inch = 0.15500 x per square centimeter. 

x per square meter = 1 X 10‘ z per square centimeter. 

x per square mile = 0.38610 x per square kilometer. 

x per Square millimeter = 100.0000 zx per square centimeter. 
x per Square yard = 1.19599 X 10-4 z per square centimeter. 
x per ton (2000 pounds) = 0.00110231 x per kilogram. 

x per ton (2240 pounds) = 9.8421 X 10 z per kilogram. 


x per year (mean solar) = 0.00273781 x per day (mean 
solar) = 3.16888 & 1078 x per second (mean solar). 


Velocity [li-] 


Centimeter per second.—3.728 X 107‘ mile per minute; 
0.02237 mile per hour; 0.032808 foot per second; 0.03600 kilo- 
meter per hour; 0.6000 meter per minute; 1.9685 feet per 
minute. 
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Degree per second.—0.002778 revolution per second ¢ 
0.017453 radian per second; 0.1667 revolution per minute. 


Foot per minute.—0.005080 meter per second; 0.011364 mile 
per hour; 0.016667 foot per second; 0.01829 kilometer per hour; 
9.3048 meter per minute; 0.5080 centimeter per second. 


Foot per second.—0.011364 mile per minute; 0.5921 knot 
per hour; 0.6818 mile per hour; 1.0973 kilometers per hour; 
18.29 meters per minute; 30.4801 centimeters per second. 


Kilometer per hour.—0.016667 kilometer per minute; 
0.27778 meter per second; 0.5396 knot; 0.6214 mile per hour; 
0.9113 foot per second; 16.67 meters per minute; 27.7778 centi- 
meters per second; 54.68 feet per minute. _ 


Kilometer per minute.—0.6215 mile per minute; 37.284 
miles per hour; 60 kilometers per hour; 1666.7 centimeters per 
second; 3280.8 feet per minute. 


Knot —1 nautical mile per hour; 1.1516 miles per hour; 
1.689 feet per second; 1.853 kilometers per hour; 51.48 centi- 
meters per second; 6080.20 feet per hour. 


Meter per minute.—0.03728 mile per hour; 0.05468 foot per 
second; 0.06 kilometer per hour; 1.6667 centimeters per sec- 
ond; 3.281 feet per minute. 


Meter per second.—0.03728 mile per minute: 0.06000 kilo- 
meter per minute; 2.2369 miles per hour; 3.281 feet per second; 
3.600 kilometers per hour; 196.8 feet per minute. 


Mile per hour.—0.016667 mile per minute; 0.8684 knot; 
1.4667 feet per second; 1.6093 kilometers per hour; 26.82 meters 
per minute; 44.7041 centimeters per second; 88 feet per minute. 





Mile per minute.—52.104 knot; 1.609 kilometers per min- 
ute; 60 miles per hour; 88 feet per second; 2682.2 centimeters 
per second. 


Radian per second.—0.1592 revolution per second 3 9.549 
revolutions per minute; 57.296 degrees per second. 


Revolution per day.—7.2722 « 10-5 radian per second. 


Revolution per minute (R.P.M.).—0.016687 revolution per 
second ; 0.10472 radian per second; 6 degrees per second. 


Revolution per second.—6.2832 radians per second; 60 
revolutions per minute; 360 degrees per second. 


Velocity of light.—2.9986 x 101° centimeters per second. 
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Acceleration [{/ t~?] 


Centimeter per second per second.—0.02237 mile per hour 
per second; 0.03281 foot per second per second; 0.03600 kilo- 
meter per hour per second. 


Foot per second per second.—0.304801 meter per second per 
second; 0.6818 mile per hour per second; 1.097 kilometer per 
hour per second; 30.4801 centimeter per second per second. 


Gravity, standard.—32.174 feet per second per second; 
980.665 centimeters per second per second. 


Kilometer per hour per second.—0.27778 meter per second 
per second; 0.6214 mile per hour per second; 0.9133 foot per 
second per second; 27.778 centimeters per second per second. 


Meter per second per second.—2.237 miles per hour per 
second; 3.2808 feet per second per second; 3.600 kilometers per 
hour per second; 100.00 centimeters per second per second. 


Mile per hour per minute.—0.74507 centimeter per second per 
second. 


Mile per hour per second.—0.44704 meter per second per 
second; 1.467 feet per second per second; 1.609 kilometers per 
hour per second; 44.704 centimeters per second per second. 


Radians per second per second.—0.1592 revolution per sec- 
ond per second; 9.549 revolutions per minute per second; 572.96 
revolutions per minute per minute. 


Revolution per minute per second.—0.10420 radian per sec- 
ond per second. 


Revolution per minute per minute.—2.778 X 107‘ revolution 
per second per second; 0.0017453 radian per second per second; 
0.01667 revolution per minute per second. 


Revolution per second per second.—6.2832 radians per sec- 
ond per second; 60 revolutions per minute per second; 3600 
revolutions per minute per minute. 


Density [m [3] 


Demal.—1 gram equivalent per cubic decimeter. 
Grain per cubic foot.—2.288 grams per cubic meter. 


Gram per cubic centimeter.—3.405 X 10-7 pound per mil- 
tuot; 0.03613 pound per cubic inch; 8.3452 pounds per gallon 
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(U. S.); 10.022 pounds per gallon (British); 62.43 pounds per 
cubic foot. 


Gram per cubic meter.—0.487 grains per cubic foot. 


Gram per milliliter—(Numerically equal to specific gravity 
t°/4°); 0.999973 gram per cubic centimeter. 


Kilogram per cubic meter.—3.613 < 10°° pound per cubic 
pele 0.001 gram per cubic centimeter; 0.06243 pound per cubic 
oot. 


Mercury at 0°C.—13.5951 grams per cubic centimeter 
(Internationally accepted conventional value to be used in 
expressing pressures in terms of columns of mercury.) 


Pound per cubic foot.—5.787 10-4 pound per cubic inch; 
0.016018 gram per cubic centimeter; 16.018 kilograms per cubic 
meter. 


Pound per cubic inch.—27.680 grams per cubic centimeter; 
2.768 X 104 kilograms per cubic meter. 

Pound per mil foot.—2.9369 < 10° grams per cubic centi- 
meter. 

Pound per gallon (U. S.).—0.119826 gram per cubic centi- 
meter. 


Pound per gallon (British).—0.099776 gram per cubic centi- 
meter. 


Slug per cubic foot.—0.5154 gram per cubic centimeter. 


Mass Concentration 


Gram per metric ton.—1.0000 milligram per kilogram. 

Gram per ton (2000 pound).—1.1023 milligrams per kilo- 
gram. 

Gram per ton (2240 pound).—0.9842 milligram per kilogram. 

Karat (1 of gold to 24 of mixture).—41.667 milligrams per 
gram. 

Milligram per assay ton (Equals one troy ounce per 2000 
pound (avoirdupois) .)—34.276 milligrams per kilogram. 


Milligram per kilogram.—0.002 pound (avoirdupois) per ton 
(2000 pound); 0.029175 milligram per assay ton; 0.032000 
ounce (avoirdupois) per ton (2000 pound); 1 gram per metric 
ton. 

Ounce (avoirdupois) per ton (2000 pound.).—31.2500 milli- 
grams per kilogram. 
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Ounce (avoirdupois) per ton (2240 pound).—27.9018 milli- 
grams per kilogram. 


Pound (avoirdupois) per ton (2000 pound).—500.000 milli- 
grams per kilogram. 


Pound (avoirdupois) per ton (2240 pound).—446.429 milli- 
grams per kilogram. 


Flow [/-1j 


Cubic centimeter per second.—0.0021186 cubic foot per 
minute. 


Cubic foot per minute.—0.1247 gallon per second; 0.4720 
liter per second; 62.4 pounds of water per minute; 472.0 cubic 
centimeters per second. 


Cubic foot per second.—2.2222 cubic yards per minute; 
448.83 gallons per minute; 1699.3 liters per minute. 


Cubic yard per minute.—0.45 cubic foot per second; 3.367 
gallons per second; 12.74 liters per second. 


Gallon per second.—0.297 cubic yard per minute; 8.0192 
cubic feet per minute. 


Gallon per minute.—0.002228 cubic foot per second; 0.06308 
liter per second. 


Liter per minute.—5.885X 107! cubic foot per second; 0.004403 
gallon per second. 


Liter per second.—0.078493 cubic yard per minute; 2.12 
cubic feet per minute; 15.85 gallons per minute (U. S.). 


Miner’s Inch.—1.2 cubic feet per minute. 
Pounds of water per minute.—0.01603 cubic foot per minute. 


Force [mit-?] 


Conversion factors between the absolute and gravitational 
units of force, torque, energy and power are dependent on the 
value of g, the acceleration due to gravity. The standard 
value of g adopted by the International Committee on Weights 
and Measures is 980.665 cm/sec?. This value or its equiva- 
lent, 32.174 ft./sec?, is used except where otherwise noted. 


Dyne.—2.2481X10-* pound weight; 7.2330X10-> poundal; 
0.0010197 gram weight; 0.015737 grain weight. 


Grain weight.—63.546 dynes. 


Gram weight—0.070932 poundal; 980.665 dynes. 
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Kilogram weight.—70.932 poundals; 9.80665 105 dynes. 
Newton.—1 X10* dynes. 


Poundal.—0.031081 pound weight; 14.098 grams weight; 
1.3825X104 dynes. 

Pound weight.—32.174 poundals; 453.59 grams weight; 
4.4482 105 dynes. 


Ton weight (2000 pound).—8.8964x 108 dynes. 
Ton weight (2240 pound).—9.9640X 105 dynes. 


RECIPROCAL FoRcE [m1[1 {2] 


x per gram weight=0.0010197 x per dyne. 
x per poundal=7.2330X10-> x per dyne. 
x per pound weight=2.2481x10-* x per dyne. 


Pressure [m [-! t-2] 


Atmosphere (normal).—Pressure exerted by 76 em of Hg, 
density 13.5951 g/cm, g=980.665 cm/sec?; 0.0073480 ton 
(2000 pound) per square inch; 1.0133 bars; 1.0581 tons (2000 
pound) per square foot; 14.696 pounds per square inch; 29.921 
inches of mercury at 32° F; 33.899 feet of water at 39.1° F; 760 
millimeters of mercury at 0° C; 1033.2 grams per square centi- 
meter; 2116.2 pounds per square foot; 1.033210! kilograms 
per square meter; 1.01325X10® dynes per square centimeter. 


Bar.—0.98692 atmosphere; 14.504 pounds per square inch, 
1.01971X10* kilograms per square meter; 1.000 10* dynes per 
square centimeter. (This value accords with the only interna- 
tionally accepted use of this term; but “bar” has also been used 
to denote a pressure of one dyne per square centimeter). 


Barye.—1.0000 dyne per square centimeter. 


Centimeter of mercury at 0°C.—0.013158 atmosphere; 
0.19337 pound per square inch; 0.44604 foot of water; 27.845 
pounds per square foot; 135.95 kilograms per square meter; 
1.33322 104 dynes per square centimeter. 


Centimeter of water at 4°C.—980.638 dynes per square centi- 
meter. 

Dyne per square centimeter.—9.8692<10-7 atmosphere; 
1X10°* bar; 1.4504x10-5 pound per square inch; 2.953010-5 
inch of mercury at 32°F; 4.0148X10-! inch of water at 4°C; 
7.5006X 10-* millimeter of mercury; 0.00101971 gram per square 
centimeter; 0.00101974 centimeter of water at 4°C; 0.0020886 
pound per square foot; 0.0101971 kilogram per square meter. 


Foot of water at 4°C or 39.1°F.—0.029499 atmosphere; 
0.43352 pound per square inch; 0.88265 inch of mercury at 
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32°F; 62.426 pounds per square foot; 304.79 kilograms per 
square meter. 


Gram (we'ght) per square centimeter.—9.6784X107! atmos- 
phere; 0.014223 pound per square inch; 0.73556 millimeter of 
mercury at 0°C; 2.0482 pound per square foot; 10 kilograms 
per square meter; 980.665 dynes per square centimeter. 


Inch of mereury at 32°F.—0.033421 atmosphere; 0.49116 
pound per square inch; 1.13299 feet of water at 39.1°F; 13.595 
inches of water at 4°C; 70.727 pounds per square foot; 345.31 
kilograms per square meter; 3.38639X104 dynes per square 
centimeter. 


Inch of water at 4°C.—0.0024583 atmosphere; 0.036136 
pound per square inch; 0.073554 inch of mercury; 0.57818 ounce 
per square inch; 5.2022 pounds per square foot; 25.399 kilo- 
grams per square meter; 2490.82 dynes per square centimeter. 


Kilogram (weight) per square centimeter.—14.223 pounds 
per square inch; 73.556 centimeters of mercury at 0°C; 980,665 
dynes per square centimeter. 


Kilogram (weight) per square meter.—9.6784X10°> atmos- 
phere; 0.0014223 pound per square inch; 0.0028959 inch of mer- 
cury; 0.0032809 foot of water; 0.073556 millimeter of mercury; 
0.1 gram per square centimeter; 0.20482 pound per square foot; 
98.0665 dyne per square centimeter. 


Kilogram (weight) per square millimeter.—0.71114 ton (2000 
pounds) per square inch; 1X10 kilograms per square meter; 
9.80665 107 dynes per square centimeter. 


Millimeter of mercury at 0°C.—0.0013158 atmosphere; 
0.019337 pound per square inch; 1.3595 grams per square centi- 
meter; 2.7845 pounds per square foot; 13.595 kilograms per 
Square meter; 1333.22 dynes per square centimeter. 


Ounce (weight) per square inch.—0.0625 pound per square 
inch; 4309.2 dynes per square centimeter. 


Pound (weight) per square foot.—4.7254x1074 atmosphere; 
4.78801074 bar; 0.0069445 pound per square inch; 0.016018 
foot of water at 39.1°F; 0.35913 millimeter of mercury at 0°C; 
0.48824 gram per square centimeter; 4.8824 kilograms per 
square meter; 478.80 dynes per square centimeter. 


Pound (weight) per square inch.—5X10-4 ton (2000 pound) 
per square inch; 0.068046 atmosphere; 0.068947 bar; 0.070307 
kilogram per square centimeter; 2.0360 inches of mercury at 
32°F; 2.3066 feet of water at 39.1°F; 5.1715 centimeters of 
mercury at 0°C; 27.673 inches of water at 4°C; 51.715 milli- 
meters of mercury; 70.307 grams per square centimeter; 703.07 
kilograms per square meter; 6.8947 104 dynes per square centi- 
meter. 
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Ton (2000 pound) (weight) per square foot.—0.94509 atmos- 
phere; 13.889 pounds per square inch; 9764.8 kilograms per 
square meter; 9.5760 105 dynes per square centimeter. 


Ton (2240 pound) (weight) per square foot.—10.7251X105 
dynes per square centimeter. 


Ton (2000 pound) (weight) per square inch.—1.4062 kilo 
grams per square millimeter; 2000 pounds per square inch; 
1.4062X10® kilograms per square meter; 1.3789X108 dynes per 
square centimeter, 


Ton (2240 pound) (weight) per square inch.—1.5749 kilo- 
grams per square millimeter; 152.42 atmospheres; 1.5444x108 
dynes per square centimeter. 


Work and Energy [m /? ¢-?] 


British thermal unit (mean) (BTU).—2.930X10-‘ kilowatt- 
hour; 3.929210-4 horse power-hour; 0.25198 kilogram-calorie 
or large calorie (mean); 0.2930 watt-hour; 10.409 liter-atmos- 
pheres; 107.56 kilogram-meters; 251.98 gram-calories (mean); 
777.97 foot-pounds; 1054.8 joules (absolute) ; 0.3676 cubic foot- 
atmospheres; 2. 5030 X 104 foot- poundals; 1.0548 10!° ergs. 


British thermal unit (39°F) (BTU).—1060.4 joules (absolute). 
British thermal unit (60°F) (BTU).—1054.6 joules (absolute). 
Calorie.—See gram-calorie or kilogram-calorie. 


i Centigrade thermal unit (15°C) (CTU).—1898.3 joules (abso- 
ute). 


Centimeter-dyne.—See erg. 
Centimeter-gram force.—See gram-centimeter. 
Cheval-vapeur heure.—2.6478X10® joules (absolute). 


Cubic centimeter-atmosphere (normal).—0.101325 joule (ab- 
solute). 


Cubic foot atmosphere.—2.7203 British thermal unit 
(mean); 28.313 liter-atmospheres; 292.59 kilogram-meters; 
680.74 gram-calories (mean); 2116.3 foot-pounds; 2869.4 joules 
(absolute) . 


Erg.—2.3889X10711 kilogram-calorie (mean); 9.4805X1074 
British thermal unit (mean); 1.019710°8 kilogram-meter; 
2.3889X10-8 gram-calorie (mean); 7.3756<10°% foot-pound; 
1X10-7 joule; 2.3730X10°5 foot-poundal; 0.0010197 gram- 
centimeter; 1 dyne-centimeter. 


Foot-Pound.—3.7662X10-7 kilowatt-hour; 5.0505 10-7 horse 
power-hour; 3.2389 10-4 kilogram-calorie (mean); 3.7662 1074 
watt-hour; 4.7253 1074 cubic foot-atmosphere; 0.0012854 Brit- 
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ish thermal unit (mean); 0.013381 liter-atmosphere; 0.138255 
kilogram-meter; 0.32389 gram-calorie (mean); 1.35582 joule 
(absolute); 32.174 foot-poundals; 1.3825x104 gram-centime- 
ters; 1.35582 107 ergs or centimeter-dynes. 


Foot-poundal.—3.9952X10-* British thermal unit (mean); 
4.1589X10-4 liter-atmosphere (normal); 0.0042972 kilogram- 
meter; 0.010067 gram-calorie; 0.031081 foot-pound; 0.042140 
joule; 4.21402 105 ergs. 


Gram-calorie (mean).—1.5593X 10° * horse power hours; 0.001 
kilogram-calorie; 0.0011628 watt-hour; 0.001459 cubic foot- 
atmosphere; 0.0039685 British thermal unit (mean); 0.041311 
liter-atmosphere; 0.42685 kilogram-meter; 3.0874 foot-pounds; 
4.186 joules (absolute); 99.334 foot-poundals. 


Gram-calorie (15°C).—4.185 joules (absolute). 


Gram-calorie (20 °C).—4.181 joules (absolute). 


Gram-centimeter.—2.3427X1078 kilogram-calorie (mean); 
9.2972X10-® British thermal unit (mean); 1x10-° kilogram- 
meter; 2.3427X10°5 gram-calorie (mean); 7.233X10°° foot- 
pound; 9.80665x 10-> joule (absolute); 980.7 ergs. 


Horse power hour. (I hr. or h. p. hr.).—0.7457 kilowatt- 
hour; 641.30 kilogram-calories (mean); 745.7 watt-hours; 2545.0 
British thermal units (mean); 2.7374X10*° kilogram-meters; 
1.9800 10* foot-pounds; 2.6845 106 joules (absolute). 


Horse power hour (electrical, U. S. & British).—2.6856X 10° 
joules (absolute). 


International volt (v) electronic charge).—1.5927X10"!9 joule 
(absolute) . 


Interreational volt (v) Faraday.—9.6541X 104 joules (absolute) . 


Joule (absolute).—2.778X10-7 kilowatt-hour; 3.725X10°' 
horse power-hour; 2.3889 10°‘ kilogram-calorie (mean); 2.778X 
10-4 watt-hour; 3.485x1074 cubic foot-atmosphere; 9.480 10-4 
British thermal unit (mean); 0.009869 liter-atmosphere; 0.10197 
kilogram-meter; 0.23889 gram-calorie (mean); 0.23895 gram- 
calorie at 15°C; 0.23918 gram-calorie at 20°C; 0.73756 foot- 
pound; 0.999835 joule (International); 1 watt-second; 23.730 
foot-poundals; 1.0197 104 gram-centimeters; 1 X10" ergs. 


Joule (International).—1.000165 joule (absolute). 


Kilogram-calorie or large calorie (mean).—0.0011628 kilo- 
watt-hour; 0.0015593 horse power-hour; 1.1628 watt-hour; 
3.9685 British thermal units (mean); 426.85 kilogram-meters, 
1000 small or gram-calories; 3087.4 foot-pounds; 4186 joules; 
4.2686X107 gram-centimeters; 4.186 10° ergs. 


Kilogram-meter,—2.7235X 10° kilowatt hour; 3.6530X10°° 
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horse power-hour; 0.0027235 watt-hour; 0.0034177 cubic foot- 
atmosphere; 0.0092972 British thermal unit (mean); 0.096782 
liter-atmosphere; 2.3427 gram-calories (mean); 7.2330 foot- 
pounds; 9.80665 joules (absolute); 232.71 foot-poundals; 1105 
gram-centimeters; 9.80665X107 ergs. 

Kilowatt-hour.—1.3410 horse power-hours; 1000 watt-hours; 
3413.0 British thermal units (mean); 3.6710X105 kilogram- 
meters; 8.600110° gram-calories (mean); 2.6552<108 foot- 
pounds; 3.6000 10® joules (absolute). 


Large Calorie.—See kilogram-calorie. 


Liter-atmosphere (normal).—3.7745x< 10-5 horse power-hour; 
0.035319 cubic foot-atmosphere; 0.09607 British thermal unit 
(mean); 10.333 kilogram-meters; 24.206 gram-calories (mean); 
74.735 foot-pounds; 101.328 joules (absolute); 2404.5 foot- 
poundals. 


Liter-atmosphere (lat. 45°, g=980.616).—101.323 joules 
(absolute). 

Megalerg.—1X 106 ergs. 

Meter-kilogram.—See kilogram-meter. 

Watt-hour.—0.001 kilowatt-hour; 0.0013410 horse power- 
hour; 0.86001 kilogram-calorie (mean); 3.4130 British thermal 


units (mean); 367.10 kilogram-meters; 860.01 gram-calories 
(mean); 2655.3 foot-pounds; 3600 joules. 


Power [m /? t-3] 


British thermal unit (BTU) (mean) per minute.—0.023575 
horse power; 17.580. watts (absolute). , 


British thermal unit (BTU) (mean) per second.—1.4145 horse 
power; 1054.8 watts (absolute). 


British thermal unit (BTU) (39°F) per second.—1060.4 watts 
(absolute). 


British thermal unit (BTU) (60°F) per second.—1054.6 watts 
(absolute). 


Cheval-vapeur.—For electrical purposes usually used as 736 
watts. See Force de cheval. 


Erg per second.—1X107'° kilowatt; 1.3412107!° horse pow- 
er; 1.4333 10° kilogram-calorie (mean) per minute; 5.688 1079 
British thermal unit (mean) per minute; 7.3756<10-8 foot- 
pound per second; 110-7 watt; 4.4254<10-* foot-pound per 
minute; 1 dyne-centimeter per second. 


Foot-pound per minute.—2.2597X 10-5 kilowatt; 3.030310-5 
horse power; 3.072X10-5 horse power (metric); 3.2389x1074 
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kilogram-calorie (mean) per minute; 0.0012854 British thermal 
unit (mean) per minute; 0.016667 foot-pound per second; 
0.022597 watt. 


Foot-pound per second.—0.0013558 kilowatt; 0.0018182 
horse power; 0.019433 kilogram-calorie (mean) per minute 
0.077124 British thermal unit (mean) per minute; 1.35582 watt 
(absolute). 


Force de cheval (cheval-vapeur).—See horse power (metric). 


Gram-centimeter per second.—9.80665X10°5 watt (abso- 
lute). 


Hectowatt.—100 watts. 


Herse power (h. p. or IP).—0.70696 British thermal unit 
(mean) per second; 0.7452 kilowatt (g=980); 0.74570 
(g=980.665) kilowatt; 1.0139 horse power (metric) or cheval- 
vapeur, 10.688 kilogram-calories (mean) per minute; 42.418 
British thermal units (mean) per minute; 550 foot-pounds per 
second; 745.2 watts (g=980); 745.70 watts (g=980.665); 
3.300010! foot-pounds per minute. 


Horse power, electrical (U. S.-& British).—746.00 watt (abso- 
lute) (Commonly used in rating electrical machinery). 


Horse power, metric (cheval vapeur).—0.98632 horse power 
(U.S.); 75 kilogram-meters per second; 735.499 watts; 3.2549X 
104 foot-pounds per minute. 


Kilogram-calorie (mean) per minute.—0.093557 horse power; 
51.457 foot-pounds per second; 69.767 watts. 


Kilogram calorie (mean) per second.—4.186 kilowatts. 
Kilogram-meter per second.—9.80665 watts (absolute). 


Kilowatt.—0.23889 kilogram-calorie (mean) per second: 
0.94827 British thermal unit (mean) per second; 1.3410 horse 
power; 1.3597 horse power (metric); 14.333 kilogram-calories 
(mean) per minute; 56.896 British thermal units (mean) per 
minute; 737.56 foot-pounds per second; 1000 watts; 4.425410! 
foot-pounds per minute; 2.6552 10® foot-pounds per hour. 


Lumen.—0.001496 watt. 
Metric horse power.—See horse power, metric. 


Watt (absolute).—0.001 kilowatt; 0.0013410 horse power; 
0.0013596 force de cheval or horse power (metric); 0.01433 kilo- 
gram-calorie (mean) per minute; 0.056896 British thermal unit 
(mean) per minute; 0.73756 foot-pound per second; 1 joule per 
second; 44.254 foot-pounds per minute; 1107 ergs per second. 


Watt (International).—1.000165 watt (absolute). 


Watt of maximum visibility radiation.—668 lumens. 
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Action [m I? t-1] 

Calorie (15°C) second.—6.3854X 103 quanta. 

Calorie (15°C) second / N, *—1.0535X 10° quanta. 

Joule second.—1.5258 1023 quanta. 

Joule second / N, *.—2.5173X10° quanta. 

Planck’s quantum.— 6.624 x 10-2’ erg second. 

Volt electronic-charge second.—2.4292X 1014 quanta. 

Volt faraday second.—1.4724x 1038 quanta. 





*N, denotes Avogadro’s number, the number of molecules 
per gram mole. 


Torque or Moment of Force [m I? t-2] 


Dyne-centimeter.—1.0197X10"8 kilogram-meter; 7.3757 
10° pound-foot; 8.8511 10-7 pound-inch; 2.3731 1076 poundal- 
foot. 

Kilogram-meter.—9.8066X107 dyne-centimeters. 


Pound-foot.—1.3558X107 dyne-centimeters. 
Poundal-foot.—4.2140 105 dyne-centimeters. 
Pound-inch.—1.1298x10* dyne-centimeters. 


Moment of Area [I] 


_ Square centimeter-centimeter squared.—0.02402 square inch- 
inch squared. 

Square foot-foot squared.—2.074X<10! square inch-inch 
squared. 

Square inch-inch squared.—4.823X 10-5 square foot-foot 
squared; 41.62 square centimeter-centimeter squared. 


Moment of Inertia [m /2] 


Gram-centimeter squared (g cm2).—2.3730X 1076 pound-foot 
squared; 3.417210"! pound-inch squared. 


Kilogram-centimeter squared.—0.0023730 pound-foot squar- 
ed; 0.3417 pound-inch squared. 


Pound-foot squared.—144 pound-inches squared; 421.40 kilo- 
gram-centimeters squared; 4.2140105 gram-centimeters 
squared. 

Pound-inch squared.—0.006945 pound-foot squared; 2.9264 
kilogram-centimeters squared; 2926.4 gram-centimeters squared. 
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Thermal Units 
TEMPERATURE 
Degree Centigrade (°C).—0.8 or 4/5 degree Réaumur; 1.00 
degree absolute, Kelvin; 1.8 or 9/5 degrees Fahrenheit. 


Degree Fahrenheit (°F).—0.44444 or 4/9 degree Réaumur; 
0.55556 or 5/9 degree Centigrade. 


Degree Réaumur (°R).—1.25 or 5 /4 degrees Centigrade; 2.25 
or 9/4 degrees Fahrenheit. 


Temperature, absolute Centigrade or Kelvin (K) scale.— 
2° K=T°C+273.18. 


Temperature, degrees Centigrade (°C).—«°C=5/9 (T°F— 
32) ep O—9)/4iluotye 


Temperature, degrees Fahrenheit (°F).—x°F=9 /5 T°C +32; 
a°F=9 /4 T°R+82. 


eee Seen degrees Réaumur (°R).—x °R=4 /9 (T °F —32); 
“4 45-1 


THERMAL CAPACITY OF A SUBSTANCE 
British thermal unit (mean) per pound per °F.—1 gram- 
calorie per gram per °C; 4.186 joules per gram per °C. 


Gram-calorie (mean) per gram per °C.—1 British thermal 
unit (60°F) per pound per °F; 4.186 joules per gram per °C. 


Joule per gram per °C.—0.2889 gram-calorie (mean) per 
gram per °C; 0.2389 British thermal unit (mean) per pound 
per °F. 


THERMAL CAPACITY OF A BoDY. WATER EQUIVALENT 
British thermal unit (60°F) per °F.—453.59 gram-calories 
per °C; 1898.3 joules per °C. 


Gram-calorie (15°) per °C.—0.0022046 British thermal unit 
(60°F) per °F; 4.185 joules per °C 


Joule per °C.—5.268X10-4 British thermal unit (60°F) per 
°F; 0.2389 gram-calorie per °C. 


HEAT EQUIVALENT. LATENT HEAT 


British thermal unit (mean) per pound.—0.5556 gram-calorie 
(mean) per gram; 2.325 joules per gram. 
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Gram-calories (mean) per gram.—1.8 British thermal units 
(mean) per pound; 4.186 joules per gram. 


Joule per gram.—0.2389 gram-calories (mean) per gram; 
0.4301 British thermal unit per pound. 


THERMAL CONDUCTIVITY 


British thermal unit (mean) per square foot per second for a 
temperature gradient of 1°F per inch=5.191 joules (absolute) 
per square centimeter per second for a temperature gradient of 
1°C per centimeter=1.2404 gram-calories (15°C) per square 
centimeter per second for a temperature gradient of 1°C per 
centimeter. 


Gram-calorie (15°C) per square centimeter per second for a 
temperature gradient of 1°C per centimeter=4.185 joules 
(absolute) per square centimeter per second for a temperature 
gradient of 1°C per centimeter=0.80620 British thermal units 
(mean) per square foot per second for a temperature gradient 
of 1°F per inch. 


Joule per square centimeter per second for a temperature 
gradient of 1°C per centimeter=0.2389 gram-calorie (15°C) 
per square centimeter per second for a temperature gradient 
of 1°C per centimeter=0.1926 British thermal unit per square 
foot per second for a temperature gradient of 1°F per inch. 


Photometric Units 


Bougie Decimale (intensity of source).—1.0 International 
candle (approximately). 


Candle (International) (intensity of source).—0.104 Carcel 
unit (approximately); 1.0000 International lumen per stera- 
dian; 1 Pentane candle (approximately); 1 English sperm candle 
(approximately); 1.11 Hefner unit (approximately). 


Candle per square centimeter (surface brightness) .—3.1416 
lamberts; 3141.6 millilamberts. 


Candle per syuare inch (surface brightness).—0.48695 lam- 
bert; 486.95 millilamberts. 


Carcel unit (intensity of source).—9.6 International candle 
(approximately). 


English sperm candle (intensity of source) .—1.0 International 
candle (approximately). 


Foot-candle (illumination of a surface).—1 lumen incident 
per square foot; 1.0764 milliphots; 10.764 lumen per square 
meter; 10.764 lux. 
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Hefner unit (intensity of source).—0.90 International candle 
(approximately) . 


Lambert (surface brightness).—0.3183 candle per square 
centimeter; 2.054 candles per square inch; 1 lumen emitted 
per square centimeter of a perfectly diffusing surface. 


Lumen (flux of luminous energy).—Is emitted by 0.07958 
spherical candle power. A source of one spherical candle power 
emits 47 or 12.566 lumens. 


Lumen per square centimeter per steradian (surface bright- 
ness). —3.1416 lambert. 


Lumen per square foot (illumination of a surface).—1 foot- 
candle; 10.764 lumens per square meter. 


Lumen per square foot per steradian (surface brightness) .— 
3.3816 millilambert. 


Lumen per square meter (surface illumination).—1x10-* 
phot; 0.092902 foot candle or lumen per square foot. 


Lux (illumination of a surface).—1X10~ phot; 0.1 milliphot; 
0.092902 foot-candle; 1.000 lumen per square meter. 


Meter-candle (illumination of a surface).—1.000 lumen per 
square meter. 


Millilambert (surface brightness).—0.929 lumen emitted per 
square foot (perfect diffusion) . 


Milliphot (illumination of a surface). —0.001 phot; 0.929 foot- 
candle. 


Pentane candle (intensity of source).—1.0 International 
candle (approximately). 


Phot (illumination of a surface).—1 lumen incident per 
square centimeter; 1000 milliphots; 1.000104 lumens per 
square meter; 1X10 lux. 


Stilb (surface brightness).—1 candle per square centimeter 
Viscosity 
Viscosity [ml ¢1] 


Gram weight second per square centimeter.—980.665 poise. 
Poise.—1.00 gram per centimeter per second. 

Pound weight second per square foot.—478.8 poise. 

Pound weight second per square inch.—6.895X 10! poise. 


KINEMATIC Viscosity [l? t1] 


Inch squared per second.—6.451 centimeters squared per 
second. 
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Poise centimeter cubed per gram.—1.000 centimeter squared 
per second. 


Poise foot cubed per pound.—62.43 centimeters squared per 
second. 


Poise inch cubed per gram.—16.387 centimeters squared per 
second. 


RECIPROCAL VISCOSITY (FLUIDITY) [m7 lt] 


Rhe.—1.000 per poise. 


Diffusivity; Coefficient of Diffusion [/? t—1] 


Centimeter squared per day.—1.1574xX10°5 centimeter 
squared per second. 


Inch squared per second.—6.4516 centimeters squared per 
second. 


Liter per centimeter per day.—0.011574 centimeter squared 
per second. 


Surface Tension [mi-2] 


Dyne per centimeter.—0.01 erg per square millimeter; 
0.10197 milligram weight per millimeter; 1 erg per square 
centimeter; 2.5901 milligram weight per inch. 


Erg per square centimeter.—0.01000 erg per square milli- 
meter; 1.0000 dyne per centimeter. 


Erg per square millimeter.—100.00 dynes per centimeter; 
100.00 ergs per square centimeter. 


Milligram weight per inch.—0.38609 dyne per centimeter. 


Milligram weight per miilimeter.—9.80665 dynes per centi- 
meter. 


Rotatory Power [/-*] 


Degree per centimeter.—0.017453 radian per centimeter. 
Degree per foot.—5.7261X10-4 radian per centimeter. 
Degree per inch.—0.0068714 radian per centimeter. 

Minute per centimeter.—2.9089X 10-4 radian per centimeter. 


Radian per centimeter.—57.296 degrees per centimeter; 
145.50 degrees per inch; 1746.4 degrees per foot; 3437.7 min- 
utes per centimeter. 
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ELECTRICAL UNITS 


Electrical units are designated as “absolute” when based on 
the electromagnetic cgs system, ‘International’ when based on 
legal definitions of the ohm, Weston cell or silver vo:tammeter. 


The basis of International units is indicated as follows: 
‘(a)’? based on a silver deposit of 1.11800 mg per International 
ampere second; “‘(v)”” based on the International. ohm and 
Weston cell,—1.018300 volts at 20°C. 

New adjusted values of International units were adopted in 
the United States on January 1, 1948. Relations between 
ee and International units given below: are based on these 
values. 


Quantity or Charge [2m2t-, (um?) 


Abcoulomb.—See electromagnetic cgs unit electrical 
quantity. 


Ampere-hour (absolute).—3600.0: coulomb (absolute) 


Coulomb (absolute).—0.1000 electromagnetic cgs unit or 
_ abcoulomb; 1.000165 International coulombs; 2.99796 x 10° 


electrostatic egs units or statcoulombs; 6.281 X1018 electronic 
charges. 


Electromagnetic egs unit or abcoulomb.—10.0000 cou- 
lombs (absolute); 2.99796 X10 electrostatic egs units or 
statcoulombs 

Electronic charge.—1.5921 X10-*° electromagnetic egs unit 
or abcoulomb; 1.5921 X10719 coulomb. (absolute), 4.774 X 107" 
electrostatic egs unit or statcoulomb 

Electrostatic egs unit or stateoulomb.—38.33560 X 1071! 
electromagnetic cgs unit or abcoulomb, 3.33560 Sule Gove 
lomb (absolute), 2.0947 X 10° electronic charges 

Electrostatic foot-pound second unit.—1.1952 10° 
coulomb (absolute); 117.58 electromagnetic cgs units or abcou- 
lombs; 3583.9 electrostatic egs units or statcoulombs 

Faraday.—9.6500 104 coulombs (absolute); 9.6517 x 104 
International coulombs; 2.89365 X10" electrostatic cgs units 
or statcoulombs 

International coulomb.—0.999835 coulomb (absolute) 


Statcoulomb.—See electrostatic egs unit 
RECIPROCAL QUANTITY [em1-44]; [wim=21-4], 
x per ampere-hour= 2.7778 X10-* x per coulomb. (absolute) 


x per coulomb (absolute) =0.999835 x per International 
coulomb 
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x per electromagnetic cgs unit=0.1000 x per coulomb (abso- 
lute) 

x per electronic charge=6 281X10!% x per coulomb (abso- 
lute) 

x per electrostatic cgs unit=2 99796X10° x per coulomb 
(absolute) 


x per faraday=1 0363105 x per coulomb (absolute) 


Current [e«tm4lit-2}; [uw tmilit-} J 


Abampere.—See electromagnetic cgs unit. 


Ampere (absolute).—1.0363 x 1075 faraday per second; 0.1 
electromagnetic cgs unit or abampere; 1.000165 International 
amperes (U. 8. 1948); 2.99796 10° electrostatic egs units or 
statamperes 


Electromagnetic cgs unit or abampere.—10.0000 amperes 
(absolute); 2 99796X 10?° electrostatic cgs units or statamperes. 


Electrostatic cgs unit or statampere.—3.33560X 10-1! electro- 
magnetic cgs unit or abampere; 3.33560X107!° ampere 
(absolute) 

Faraday per second —9.6500X10! ampere (absolute). 

International ampere (U. S. 1948)—0.999835 ampere 
(absolute). 


International ampere (a) —Based on the deposit of 0.00111800 
grams of silver per second; 0 99993 ampere (absolute) 


International ampere (v) —As defined by the International 
ohm and volt, 0 99990 ampere (absolute) 


International ampere (U S_ before 1911) —0.99916 Interna- 
tional ampere (v) 


International ampere (England before 1906) —O 99870 Inter- 
national ampere (v) 


International ampere (England 1906-8).—0.99894 Interna- 
tional ampere (v) 


International ampere (England 1909-10) —0.99990 Interna- 
tional ampere (v) 


International ampere (France before 1911).—0.9998 Interna- 
tional ampere (v) 


International ampere (Germany before 1911).—0.99968 In- 
ternational ampere (v) 


Statampere.—See electrostatic egs unit 
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Electrical Field Strength [ <~#m#l-#-1]; [utmilit-2 ] 


Electrostatic cgs unit of potential per centimeter.—299.796 
volts per centimeter (absolute). 


Electrostatic cgs unit of potential per inch.—118.05 volts per 
centimeter (absolute). 


Electromagnetic cgs unit of potential per centimeter.—1.0000 
10-8 volt per centimeter (absolute). 


Electromagnetic cgs unit of potential per inch.—3.9370 10-9 
volt per centimeter (absolute) . 


Volt per inch.—0.39370 volt per centimeter. 


Potential [«~tmil#t-1]; [wim4lit-2] 


Abvolt.—See electromagnetic egs unit. 


Electromagnetic cgs unit or abvolt.—3.3356010-" electro- 
static cgs unit or statvolt; 1.0000 10-8 volt (absolute). 


Electrostatic cgs unit or statvolt—299.796 volts (absolute); 
2.99796X10!° electromagnetic cgs units or abvolts. 


International volt (U. S. 1948).—1.00033 volts (absolute) 


International volt (a) —Based on the International ohm and 
ampere; 1.00045 volts (absolute). 


International volt (v).—Based on the acceptance of the elec- 
tromotive force of a Weston cell at 20°C as 1.0183 International 
volts; 1.00042 volts (absolute). 


Internationalvelt (U.S. before 1911).—0.99916 International 
volt (v). 


International volt (England before 1906).—0.99870 Interna- 
tional volt (v). 


International volt (England 1906-8).—0.99894 International 
volt (v). 


International volt (England 1909-10) .—0.99990 International 
volt (v). 


International volt (Germany and France, before 1911).— 
0.99968 International volt (v). 
Statvolts.—See electrostatic cgs unit. 


Volt (absolute).—0.0033356 electrostatic cgs unit or stat- 
volts; 0.999670 International volt (U. 8. 1948); 1108 elec- 
tromagnetic cgs units or abvolts. 
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Resistance [e—J—44]; [uié~}] 
Abohm.—See electromagnetic cgs unit. 


Board of trade unit (England 1903)—0.9984 International 
ohm. 


Electromagnetic egs unit or abohm.—1.11263 x10~% 
electrostatic egs unit or statohm; 1x10~'* megohm; 1.0000 x 
10-° ohm (absolute); 0.001 microhm. 


Electrostatic egs unit or statohm.—8.98776 X10!!! ohms 
(absolute); 8.98776 X 102° electromagnetic egs units or abohms. 


International ohm.—The resistance of a uniform column of 
mercury at 0°C, 106.300 centimeters long, having a mass of 
14.452] grams; 1.000495 ohms (absolute); 1.0016 board of trade 
unit (England 1903); 1.0630 Siemens unit. 


International ohm (France before 1911)—\0.9999 Interna- 
tional ohm. 


“Legal ohm’? of 1884 (England).—0.99718 International 
ohm. 


Megohm.—1 X 108 ohms. 

Microhm.—1.11263 X10~ electrostatic cgs unit or statohm; 
1X107—!2 megohm; 1 X10~§ ohm; 1000 electromagnetic cgs units 
or abohms. 

Ohm (absolute).—1.11263 x10~- electrostatie egs unit or 
statohm; 1X10~§ megohm (absolute): 0.999505 International 


ohm; 1 10° microhms (absolute); 110° electromagnetic cgs 
units or abohms. 


Siemens unit.—0.94073 International ohm. 
Statohm.—See electrostatic cgs unit. 


Volume Resistivity [<"]; [u/?t~*] 


Electromagnetic egs unit (abohm)-centimeter.— 
9.99505 X10~'° International ohm-centimeter; 0.001 microhm- 
centimeter; 0.0060153 ohm-mil*-foot. 


Electrostatic ecgs unit-centimeter.—8.98776 10"! ohm- 
centimeters (absolute). 


International annealed copper standard (20°C).—Vol- 
ume resistivity of annealed copper; 1.7241 microhm-centimeters. 


International ohm-centimeter.—1.000495 ohm-centim- 
eters (absolute). 


Microhm-centimeter.—1.0000 X10-* ohm-centimeter; 
0.3937 microhm-inch; 6.0153 ohm-mil*-foot; 1000 abohm- 
centimeters. 





: *The unit thus marked refers to the diameter of a wire of 
circular cross section. 
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Microhm-inch.—2.5400 microhm-centimetets. 


Ohm-centimeter (absolute).—0.999505 Internationalohm- 
centimeter; 1 106 microhm-centimeters. 


Ohm inch.—2.5400 X 106 microhm-centimeters. 
Ohm-meter-millimeter?.—100.0000 microhm-centimeters. 
Ohm-meter-millimeter*.—78.540 microhm-centimeters. 


Ohm-mil*-foot.—0.16624 microhm-centimeter; 166.24 elec- 
tromagnetic cgs unit (abohm) centimeters. 


Mass Resistivity {<—ml-3Z]; [umi—4] 


Electromagnetic egs unit.—9.9951 x10-* International 
ohm-meter-gram. 


Electrostatic egs unit.—8.9869 X10! International ohm- 
meter-gram. 


International ohm-meter-gram.—1.000495 ohm (abso- 
lute)-meter-gram. 

Ohm _  (absolute)-meter-gram.—0.999505 International 
ohm-meter-gram. 

Ohm-centimeter-gram.—Dj{ ohm-centimeter; 1.0000 x 104 
ohm-meter-gram. 


Ohm-mile-pound.—1.7513 X10~4 ohm-meter-gram. 


Volume Conductivity {e—]; [u—/-*¢] 


Electromagnetic cgs unit or abmhos per centimeter 
cube (ohm—'-centimeter—!).—166.2 mhos per mil* foot; 
1000 megmhos per centimeter cube; 1.000495 X10" Interna- 
tional ohm7}!-centimeter™!. 

Electrostatic egs unit.—1.11318x10- International 
ohm—!-centimeter~!. 

International annealed copper standard (20°C).—0.53800 
microhm—}-centimeter™. 

International ohm —'!-centimeter—1!.—0.999505 ohm - 
centimeter (absolute). 


Megmbhos per centimeter cube.—0.001 abmhos per centi- 





+D represents the density in grams per centimeter cubed. 
*The unit thus marked refers to the diameter of a wire of 
circular cross section. 
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meter cube; 0.1662 mhos per mil* foot; 2.540 megmhos per inch | 
cube; 1 microhm-}!-centimeter™!. 

Megmhos per inch cube.—0.39370 megmhos per centimeter 
cube; 1 microhm=!-inch"!. 

Mho centimeter cube.—1 ohm“}-centimeter™!. 


Microhm“!-centimeter~!.—1.000010° ohm=1-centimeter-4; 1 
megmho per centimeter cube. 

Microhm-?!-inch-1.—0.39370 microhm=!-centimeter7}; 1 
megmho per inch cube. 


Ohm~'-centimeter™ (absolute).—1 mho per centimeter 
cube; 1.000495 International ohm !-centimeter.~! 

Ohm?-inch-!.—3.9370X 10-7 microhm=!-centimeter“!. 

Ohm! (meter, millimeter*)-!.—0.012732 microhm-!-centi- 
meter™!. 


Ohm"! (meter, millimeter?)-!.—0.01000 microhm-1-centi- 
meter=!. 


Ohm“! (mil, foot)-1.—6.0153 microhm-!-centimeter-!. 
100% conductivity (20°C).—0.5800 microhm-!-centimeter71. 


Mass Conductivity [em 403t1]; [u-4m- Ut] 


x per electromagnetic cgs unit=1.000495 xX10® zx per 
International ohm-meter-gram. 


xz per electrostatic egs unit =1.1132 xX10~* x per Interna- 
tional ohm-meter-gram. 

xz per International ohm-meter-gram =0.999505 x per 
ohm (absolute)-meter-gram. 


x per ohm (absolute)-meter-gram = 1.000495 zx per Inter- 
national ohm-meter-gram. 


x per ohm-centimeter-gram= 1.000010"! x per ohm-meter- 
gram. 
x per ohm-mile-pound=0.0057100 x per ohm-meter-gram. 


Capacitance [el]; [u~! [— 17] 


Electromagnetic cgs unit or abfarad.—1.0000X109 farads 
(absolute); 1101° microfarads; 8.98776 102° electrostatic egs 
units or statfarads. 


*The unit thus marked refers to the diameter of a wire of 
circular cross section. 
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Electrostatic cgs unit (statfarad or centimeter).—1.11263X 
10-21 electromagnetic cgs unit or abfarad; 1.11263X10°! farad 
(absolute); 1.11263 10°® microfarad. 


Farad (absolute).—1X10~ clectromagnetic cgs unit or 
abfarad; 1.000495 International farad; 110° microfarads; 
8.98776 X10" electrostatic cgs units or statfarads. 


International farad.—0.999505 farad (absolute). 


Microfarad.—1X1071> electromagnetic cgs unit or abfarad; 
1X10°§ farad; 8.98776 10° electrostatic egs units or statfarads. 


Micromicrofarad.—1 10-!2 farad. 
Statfarad.—See electrostatic egs unit. 


Inductance [¢! l-! ¢?]; [ul] 


Abhenry.—See electromagnetic cgs unit. 


Electromagnetic cgs unit (abhenry or centimeter).—1.11263 
10-2! electrostatic cgs unit or stathenry; 1.000010-* henry 
(absolute); 110° millihenry. 


Electrostatic cgs unit or stathenry.—8.98776X10!! henry 
(absolute); 8.987761014 millihenries; 8.98776 102° abhenries. 


Henry (absolute).—1.11263 x10~” electrostatic egs unit or 
stathenry; 0.999505 International henry; 1000 millihenries; 
1 X10° electromagnetic egs units or abhenries. 


International henry.—1.000495 henry (absolute). 


Millihenry.—1.11263X10-15 stathenry; 0.001 henries; 1x 10° 
abhenries. 


Stathenry.—See electrostatic egs unit. 


Thermoelectric Units 
THERMOELECTRIC POWER [€3m2l3t-1 6-1]; [ut mt 1 t? 6-2] 
Electromagnetic cgs unit of potential per °C.—0.010000 
microvolt per °C (absolute). 


Electromagnetic cgs unit of potential per °F.—0.018000 
microvolt per °C (absolute). 


Electrostatic cgs unit of potential per °C.—2.9986x 105 micro- 
volt per °C (absolute). 


Electrostatic cgs unit of potential per °F.—5.3975X103 
microvolt per °C (absolute). 
Microvolt per °F.—1.8000 microvolt per °C. 
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PELTIER COEFFICIENT {¢? mi 13 t-1]; [ut m3 13 £2] 
Calorie (15°C) per ampere-hour.—0.011625 joule per electro 

magnetic unit quantity. 
Calorie (15°C) per coulomb.—41.850 joules per electromag- 
netic unit quantity. 


Joule per ampere-hour (absolute).—9.2636X10"™ joule per 
electrostatic unit quantity; 0.0027778 joule per electromagnetic 
unit quantity. 

Joule per coulomb.—10.000 joules per electromagnetic unit 
quantity. 

Joule per electron.—6.2811X10! joules per electromagnetic 
unit quantity. 


Joule per faraday.—1.0363X10-4 joule per electromagnetic 
unit quantity. 


COEFFICIENT OF THOMSON EFFECT 
[e 3 m3 12 £1 61); [nt mit? 6-1] 


Joule per coulomb per °F.—1.8000 joules per coulomb per °C 

Joule per electromagnetic unit quantity per °F.—0.1800 joule 
per coulomb per °C. 

Joule per electron per °C.—6.2811X10!8 joules per coulomb 
per ° 

Joule per electrostatic unit quantity per °C.—2.9986x10® 
joules per coulomb per °C 


Joule per electrostatic unit quantity per °F.—5.3975x 10° 
joules per coulomb per °C. 


dots per faraday per °C.—1.0363X10-5 joule per coulomb 
per °C. 


Volt per °C.—1.0000 joule per coulomb per °C. 


Piezoelectric Constant [em7413t];  [u- 3m 41-342] 


Coulomb per kilogram weight.—3057.7 electrostatic unit 
quantity per dyne. 


Electromagnetic unit quantity per kilogram weight.— 
3.0577X 104 electrostatic unit quantity per dyne. 
Electromagnetic unit quantity per pound weight — 
6.7411 104 electrostatic unit quantity per dyne. 
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UNITS AND CONVERSION FACTORS (Continued) 


Electron per kilogram weight.—4.868 < 107 '* electrostatic 
unit quantity per dyne. 


Electrostatic unit quantity per kilogram weight.— 
1.0197 X10-° electrostatic unit quantity per dyne. 


Electrostatic unit quantity per pound weight.—2.2481 
10-5 electrostatic unit quantity per dyne. 


Faraday per kilogram weight.—2.9507 x 10° electrostatic 
unit quantity per dyne. 


Flux of Magnetic Induction; Magnetic Flux; Pole 
Strength 


[e? m? 1]; {a m Et] 
Electromagnetic cgs unit (unit pole).—47 maxwell (abso- 
lute). 


Electrostatic egs unit.—2.99796 X10" maxwells (absolute). 


International maxwell (U. S. 1948).—1.00033 maxwells 
(absolute). 


Kilolines.—1000 maxwells. 4 
Line.—1.0000 maxwell (absolute). 


Maxwell (absolute).—3.3356 X10~!! electrostatic egs unit; 
0.999670 International maxwell; 1.0000 line. 


Megaline.—1 10° maxwells. 
Volt-second.—1 X 108 maxwells. 
Weber.—1 volt-second; 1108 maxwells. 


Magnetic Field Intensity [e m? 1 t-2]; [u-? m? I? t7)] 
The name oersted was given to the unit of field intensity formerly known 


and given below as the gauss, by the International Electrotechnical Com- 
mission in 1930. 


Ampere-turn per centimeter.—1.2566 gauss. 
Ampere-turn per inch.—0.49474 gauss. 
Electromagnetic cgs unit.—1.0000 gauss (absolute). 
Electrostatic egs unit.—3.33560 X10-"! gauss (absolute). 
Gamma (y).—1.0000 X10~ gauss. 


Gauss (absolute.)—0.79580 ampere-turn per centimeter; 
electromagnetic cgs unit; 1 gilbert per centimeter; 1.000165 
International gauss; 2.0213 ampere-turns per inch; 6.452 lines 
per square inch; 1105 gamma (y); 2.99796 X10"? electrostatic 
egs units. 


— 
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UNITS AND CONVERSION FACTORS (Continued) 
Gilbert per centimeter.—1.0000 gauss; 2.021 ampere-turns 
per inch. 


International gauss (U. S. 1948).—0.999835 gauss (abso- 
lute). 
Lines per square centimeter.—1 gauss. 


Lines per square inch.—0.1550 gauss. 


Magnetomotive Force; Magnetic Potential 
[2 m? 2 t-2]; [u-? m? Bt] 


Abampere-turn.—10 ampere-turns; 12.566 gilberts. 
Ampere-turn.—0.1 abampere-turn; 1.2566 gilberts. 
Electromagnetic cgs unit.—1.00000 gilbert (absolute). 
Electrostatic cgs unit.—3.33560 X10—"' gilbert (absolute). 


Gilbert (absolute).—0.07958 abampere-turn; 0.7958 am- 
pere-turn; 1.000165 International gilbert. 


Reluctance [e / ¢~2]; [u7 [4] 


Since 1930 oersted has been used as the name for magnetic field intensity. 
The oersted as used below is equivalent to one ampere-turn per maxwell. 


Electromagnetic egs unit.—1.0000 oersted (absolute). 
Electrostatic egs unit.—1.1122 X10~*! oersted (absolute). 
International oersted.—0.999505 oersted (absolute). 
Oersted (absolute).—1.000495 International oersted. 


Magnetic Induction; SF ee of Magnetization 


1 1 4 > 
fe? m? 1-2): [u? m? 1-7 #71] 
Since 1930 the name gauss has been used for unit magnetic induction, 
one maxwell per square centimeter. 


Electromagnetic egs unit.—1.00000 maxwell (absolute) 
per square centimeter. 


Electrostatic egs unit.—2.9986 X10! maxwells (absolute) 
per square centimeter. 


International maxwell per square centimeter.—1.00033 
maxwells (absolute) per square centimeter. 
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UNITS AND CONVERSION FACTORS (Continued) 
Line per square centimeter.—1.00000 maxwell per square 
centimeter. 


Line per square inch.—0.15500 maxwell per square centi- 
meter. 


Maxwell per square centimeter (absolute).—0.999670 
International maxwell per square centimeter. 


Maxwell per square inch.—0.15500 maxwell per square centi- 
meter. 


Dielectric Constant; Electrical Inductivity; 
Magnetic Permeability; Susceptibility. 
Electromagnetic cgs unit.—8.9916X10?° electrostatie cgs 
units. 


Foot-pound-second electromagnetic unit.—0.0010764 electro- 
magnetic cgs unit; 9.6784 1017 electrostatic cgs units. 


Foot-pound-second-electrostatic unit.—1.0000 electrostatic 
egs unit. 


Magnetic Effects 
COEFFICIENT OF LEDUC ErrectT [e! m3 1-3 #2); [ut m4 13 t] 


x centimeters per ampere-turn=0.79577 x per gauss. 
x centimeters per gilbert=1.0000 x per gauss. 
x per electrostatic cgs unit=2.9986X10'° x per gauss. 
x inches per ampere-turn=2.0213 x per gauss. 


COEFFICIENT OF HALL EFrect [e€3 mi 1-4 #3]; [ui m4 13] 


Electrostatic cgs unit.—2.6962X10*! electromagnetic cgs 
unit. 


Volt c c 
electromagnetic cgs unit. 


Volt inch per ampere gauss (absolute).—2.5400X10° electro- 
magnetic cgs unit. 





COEFFICIENT OF HE TTINGHAUSEN EFFECT 
[e1 m 111 t4 6]; [um le? 6] 
°C centimeter per ampere gauss (absolute).—10.000 °C 


centimeter per electromagnetic cgs unit. 
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UNITS AND CONVERSION FACTORS (Continued) 


°C centimeter per electrostatic cgs unit.—8.9916x 10?° PC 
eentimeter per electromagnetic cgs unit. 


°F inch per ampere gauss (absolute).—45.720 °C centimeter 
per electromagnetic cgs unit. 


COEFFICIENT OF NERNST EFFECT [c€!¢ 671]; [ul? 4 671] 

Electrostatic cgs unit per °C.—8.9916X 102° electromagnetic 
egs unit per °C. 

Volt per gauss °C (absolute).—1.0000X108 electromagnetic 
cgs unit per °C. 

Volt per gauss °F (absolute).—1.8000108 electromagnetic 
egs unit per °C. 

_VERDET’S CONSTANT [e? m=? 1-3 ¢7]; [u} m4 l-3 t] 

Minute per ampere-turn.—1.2566 minute per electromagnetic 
egs unit. 

Minute per gilbert.—1.0000 minute per electromagnetic cgs 
unit. 

Radian per gilbert.—3437.7 minute per electromagnetic cgs 
unit. 


RELATIONS OF ELECTRICAL UNITS 


1 ohm =10° electromagnetic=1/9 X 1071! electrostatic 
1 volt =108 electromagnetic=1/3 X 10-2 electrostatic 
1 ampere =107! electromagnetic= 3 X 10° electrostatic 
1 coulomb =10~! electromagnetic= 3 X 10° electrostatic 
1 farad =107°% electromagnetic= 9 X 10! electrostatic 
1 farad =1,000,000 microfarads 

1 henry =10° electromagnetic =1/9 X 1071 electrostatic 


VALUE OF THE GAS CONSTANT FR FOR VARIOUS UNITS 


8.3144 X10’ ergs per °C per mole 
1.9865 calories (15°) per °C per mole 

















Units of pressure Units of volume. R per gram molecule, 
Atmospheres ........... Volume at 0° C. 0.003662 
Atmospheres............ em? 82.07 
Atmospheres............ liters 0.08207 
Atmospheres............ cubic meters 
Dynes per em? [barye]...|cmé 8.3156 X 107 
ee bet m2 [g= 

980.6].. seh iene CIS 8.48 X 105 
; . R per Ib. molecule. 
Pounds per sq.in......... cu.in. 18510. 
Pounds per sq.in......... cu.ft. 10.71 
Atmospheres.......:.... cu.in. 1260. 
Atmospheressane eres cu.ft. 0.729 
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LITERS TO QUARTS (Continued) 
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KILOGRAMS TO POUNDS (Continued) 
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KILOGRAMS TO POUNDS (Continued) 
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WEIGHTS — KILOGRAMS TO AVOIRDUPOIS POUNDS (Continued) 








KILOGRAMS TO POUNDS (Continued) 
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IGHTS — KILOGRAMS TO AVOIRDUPOIS POUNDS (Continued) 
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KILOGRAMS TO POUNDS (Continued) 
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WEIGHTS — KILOGRAMS TO AVOIRDUPOIS POUNDS (Continued) 








KILOGRAMS TO POUNDS (Continued) 
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CONVERSION. OF THERMOMETER SCALES 
By I. Gottfried 
1 


FAHRENHEIT TO CENTIGRADE (WITH ConsTANT, 32.F.) (FRom 
1.F. ro 9999. F.) 





ike C. F. Cc. | F. C. F, C. 

1 —17.22|| 10 —12.22'|/ 100. 37.78 || 1000 537.78 
2 —16.67 || 20 — 6.67 || 200 93.33. || 2000 1093.33 
3 —16.11 || 30 — 1.11 || 300 148.89 |} 3000 1648.89 
4 —15.56|| 40 + 4.44 || 400 204.44 |) 4000 2204.44 
(185) 50 10 500 260 5000 2760 

6 —14.44 || 60 15.56 || 600 315.56 || 6000 3315.56 
7 —13.89 || 70 21.11 |} 700 371.11 || 7000 3871.11 
8 =—13.33 || 80 26.67 || 800 426.67 || 8000 4426.67 
9 +12.78 || 90 32.22 || 900 482.22 || 9000 4982.22 
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ty 
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FP. C. 








.56 || 10 5.56 100 55.56 1000 555.56 
SAM fe eet 200° 111.11 2000 1111.11 
.67 || 30 16.67 300. 166.67 3000. 1666.67 
.22. |, 40 22.22 400 222.22 4000. 2222.22 
; : 5000 2777.78 
.33 || 60 33.33 600 333.33 6000 3333.33 
.89 || 70 38.89 700 388.89 7000 3888.89 
44 || 80 44.44 800 444.44 8000 4444.44 
5.00: || 90 50.00 900 500.00 9006 5000.00 


OCONOOPWNHr 
PWwWWhHhNrr 
x 
co 
Or 
(=) 
bo 
~J 
vJ 
ee) 

Or 
= 
(=) 
to 
~J 
J 
J 
oO 























To Convert Decrees Fanrenueit TO DEGREES CENTIGRADE 
Use the first table for one of the digits, and the second table 
for the others; then add. 
Examples: ‘To find the Centigrade equivalent for 35.F. 
30 16 .67(2) 30 —1.11(1) 
5 —15 (f)or, 5 2.78(2) 


3.F =~ 1.67.6 35-F = 1.67.6 


To find the C. equivalent for 355.F. and 5445. F. 
300 148 .89(1) 
50 27 .78(2) or, 
5 2.78(2) 
355.F 179.45.C 
2505 
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CONVERSION OF THERMOMETER SCALES (Continued) 





300 166.67(2) 5000 2760 (1) 
50 LO/ep name 400 222.22(2) 
G5 Divs (me 40 22. 22(2) 
355.F. = 179.45.C. "5 2.78(2) 





5445.F. = 3007.22.C. 





1 
CENTIGRADE TO FAHRENHEIT (WiTH ConsTANtT 32.F.) 





C. 19 OE C. F C. F. 





10 50 100. 9.212 1000 1832 
20. 68 200. 392 2000 3632 
30 =—-86 300 572 3000 5432 
40 104 400 752 4000 7232 
50 122 500 932 5000 9032 
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2 
CENTIGRADE TO FAHRENHEIT (WITHOUT CONSTANT) 
Ci Bue. GQ F | Cha | cy Se 

1S 10 #18 100 180 1000 1800 
2 3:6 20 36 200 360 2000 3600 
3 «6.4 30 854 300 540 3000 5400 
4 7.2 40 72 400 720 4000 7200 
5 9.0 50 90 500 900 5000 9000 
6 10.8 60 108 600 1080 

7 12.6 70 126 700 1260 

8 14.4 80 144 800 1440 

9 16.2 90 162 900 1620 





CONVERSION OF THERMOMETER SCALES 
(Continued) 


To Convert DreGreEes CENTIGRADE TO Drecrezs FAHRENHEIT 


Use the first table for one digit, and the second table for 
the others; then add. 

Examples: To find the Fahrenheit equivalents for 15.C.: 
155.C.; and 5432.C. 





10 = 50(1) 18(2) 100 = 212(1) =180(2) 
5 = 9(2) or, 41(1) 50 = 90(2) or, = 90(2) 
15.C.=59.F. 59.F. _5 =  9(2) Al(1) 
155.C. = 311.F = 311.F. 
5000 = 9000(2) = 9000(2) 
400 = 720(2) or, = 752(1) 
30 =  54(2) = - §4(2) 
2 =  35.6(1) = 3.6(2) 
5432.C. = 9809.6.F. = 9809.6.F 








| 








THERMOMETER SCALES 


Corrections to Reduce Gas Thermometer Temperature to Thermodynamic 
Seale. 
The values below are corrections to be applied to temperatures determined 
by the gas thermometer indicated to give temperatures in the thermodynamic 
centigrade scale for an initial pressure of 100 cm. 





Corrections in °C 













Temp. Constant Volume Constant Pressure 
°C Hydro- ° Hydro-| Nitro- : 
gen Helium gen gen Helium 
+1200 +2.3 
1000 +1.8 
800 +1.3 
600 +0.9 
500 + .7 
450 + .6 |+0.008 
400 + .5/+ .006 
350 + .4}]+ .005 
300 + .3/+ .003 
250 + .2|+ .002 
200 |+0.02 + .12)/+ .001 
150 |+ .01 + .05)+ .001 
100 . 000 : .000 
75 .001| — = Y .000 
50 |— .002) — .000 
+ 25 |— .001|— _— 001 
.000 
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THERMOMETER SCALES (Continued) 


Corrections to reduce Liquid in Glass to Standard Thermodynamic Scale. 





Corrections in °C 





Temp. Mercury in 











XG; Pentane Aleohol 
Jena Jena Jena in in 
161 59 cr 1565ur |Jena16Ut | verre dur 
—190. —23.4 
—180 —21.0 
—170 —18.6 
—160 —16.2 
—150 —13.9 
—140 —11.6 
—130 — 9.4 
—120 — 7.3 
—110 — §.3 
—100 — 3.4 
— 90 —1.7 
— 80 — 0.2 
— 78.5 0.0 0.0 
— 70 +O) +0.3 
— 60 + 2.0 + .6 
— 50 + 2.6 qe ot 
— 40 +- 3.0 a=) 
— 30 0.28 0.13 Sot) se 3) 
—=120 .16 07 2.4 ae ute 
— 10 07 03 => 5 oe nt!) 
0 .00 .00 0.00 0.0 .0 

nL: — .06 = ,02 “|— .03 — 2.0 

20 — .09 — .04 |— .06 4.4 
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TEMPERATURE CONVERSION—C TO F. 


TEMPERATURES — CENTIGRADE TO FAHRENHEIT 


Conversion Table 
The values in the body of the table give, in degrees Fahrenheit, the temperatures indicated in degrees 


Centigrade at the top and side. 
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89861 | O'SS6I | S'ES6L | F'IS6L | 96261 | 82261 | 0'92Z6T OSOt 
8°896T | O'L961 | S°S961 | F'S96T | 9°T9ST | 8'6S6I | O'SS6T OL0T 
8 OS6T | O'6F6T | S'LH6I | F SHEL | O'SFEL | S'IFET | O'OF6T 090T 
8°SE6I | O'TE6L | f° 6261 | F' L261 | 9°SZ6L | S°SZ6L | O'SZ6T Ocol 
S°PL6I | O'SIGI | S'TI6L | F'6OGT | 9°2061 | 8°SO6T | O'FOGT OFOT 
8 °968T | O'S6ST | S°E68T | F'IGST | 9°GS8T | 8°LZ88T | 0° 988T OSOT 
S°SZ8T | O'LL8T | S'SL8T | P'SL8T | 9° TLZ8T | 8°698T | 0° 898T OZOT 
S8'O98T | O'6S8T | S'LS8T | PSSST | 9°ES8T | S*TSST | 0'OSST OTOT 
S°GPST | O' TPS | S'6EST | F'LEST | 9°SSST | S'EEST | O'ZEST OO0T 
“we Bde ok Bf cod, peawean Ad 
9 g $ g z T 0 | ‘O. ‘dure y, 
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TEMPERATURE CONVERSION—C TO F. (Continued) 


ANANANNANNANAN ANNANAAACINA 


SS RS ES i SS SS A AS iS iS i as a 


“SPSS 
“OSS 
“GIGS 
‘P6VG 
“OLEG 
“SSFG 
“OFFS 
“CGPS 
“PORG 
“98ES 


“89ES 
“OSES 
“CEES 
“PIES 
“9666 
“8166 
0966 
“GPGG 
“PGGS 
“9063 


9 °9FSG 
9 °8Z9G 
9 OLSS 
9 “C6FS 
9 PLVS 
9 9SFG 
9 SEG 
9 OGFS 
9 COPS 
9° P8ES 


9 “99ES 
9 8PES 
9 O&E% 
9 SIES 
9° 7623 
9 “916 
9 896% 
9 OFGS 
9 “GEES 
9 “FOS 


8° PPSS 
8 °9SSS 
8 °80SG 
8 06% 
8 CLES 
8 PSFS 
8984S 
881% 
8 006 
8 G8ES 


8 F9ES 
8 9FES 
8828S 
SOLES 
8 °6ZE 
8 PLES 
89966 
8 886m 
8 0666 
8 °G0GS 





0° SPSS 
0 'StSc 
0° LOSS 
0 '68F% 
0 TLbG 
0 E906 
0 'SEbS 
O° LIFG 
0 66% 
0 T8E 


0 €9E% 
0 SVES 
0 LGES 
0 60 
0 16cz 
08166 
09966 
0° LEGS 
06166 
0° 10Ga 











g 





G TPSS 
G ES9G 
6 GOGG 
G L8G 
G 6976 
G ISG 
G EEG 
6 STVG 
G L6ES 
G 6LES 


G 19ES 
G EVES 
G GGES 
& LOES 
G 6866 
GILGS 
G EGGS 
G GECS 
G LIGS 
6 6616 


¥ 





P6896 
PV 16S 
P'S0SS 
P G8hS 
V L9G 
VP 6PFS 
Vv LES 
VP S1vG 
V S6ES 
V LLES 


P 698% 
V 1VE&S 
V &6ES 
V 2086 
V L823 
F 6966 
V 193% 
P €ESS 
FP S1ZS 
V LEIS 


€ 


9° LESS 
9 6196 
9 “TOSS 
9 E8PG 
9 “S9FG 
9° LIVG 
9 6676 
O° TIPG 
9 “S686 
9 °SLES 


VLEEC 
9 6EES 
9° TZSG 
9 “S0ES 
9 °S8c% 
9° L9G 
9 “6766 
9 TESS 
9° S163 
9 S616 
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8°SESC 
8° LSE 
8 66FG 
8 18P% 
8° S9FG 
8 STIS 
8° LEPS 
8° 60FG 
8 16ES 
8° ELES 


8° SGES 
8° 28S 
8 61ES 
8 TOES 
8 E826 
8° G9GG 
8° LVGS 
8 6666 
8° 116s 
8° S616 


ooocooocoo0ooo oco°o°ooeoe°ooo 





06ST 
08st 
OLET 
O9ET 
OséT 
Orel 
Oeel 
OZET 
OT&T 
00st 


062T 
O8ZI 
OLZT 
O9sT 
OSGI 
OFGT 
O&cl 
O<cT 
OGL 
O0ZT 


‘D. ‘dure, 
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TEMPERATURE CONVERSION—C TO F. (Continued) 











O8'T Z9'T HHL 921 80°'T 06'°0 Z2'0 F9'°0 980 8L'0 To worye]od.194 Uy 
O'T 6'0 8°0 L°0 9°0 c'0 v0 £0 z'0 T'0 Do 101 
\ | 
@ O16 | ¥'806Z | 9°906Z | 8'F06Z | 0'8V6z | Z°T06Z | F°668Z | 9°268% | 8°S68z | O'F68Z | OBST 
G G68 | F'O68Z | 9°888Z | 8'988Z% | O'S88Z | Z°E88% | F'IS8Z | 9°648Z | 8°LZ8z | 0'928Z | O8GT 
G'PL8G | P'SL8S | 9'OL8Z | 8'°898Z | 0'L98Z | Z°S98% | b'S98z | y'T98% | S'6gsz | 0'8G8z | OZST 
G 9G8S | F'PS8S | 9°ZS8S | 8'OS8Z | 0'6F8Z | Z'LH8S | F'SHSS | O'EPSS™ | S'TESZ | O'OFSZT 09ST 
G'8E8S | F'OERS | O'PE8S | 8'ZE8S | O' TESS | F'6Z8S | H'LZ8S | 9°Sz8z | S'Ezsz | O'2z8z } OST 
G O0G8S | V'8I8% | 9' 918% | 8'FI8Z | O'ST8Z | S'TI8%™ | F°608% | 9°208z | 8'G08%’ | O'FO8Z | OFST 
6 GO8SG | F'008% | 9°862Z | 8°9622 | 0'S6L2 | Z°86LZ | F'162Z | 9°682z | 8°282z | O'982z | OST 
G V8LE | P'S8LZ | 9'08LZ | 8'84LG | O'LLLZ | Z'GLL% | F'SLLZ | 9'TL2z | 8°692z | O'892z | OZST 
G'99LZ | P'POLS | 9°Z9LZ | 8'O9LS | O'6GLZ | Z'LG2% | F'SG2z | 9'EGzz | 8'TS2z | 0'0G2z | OTST 
G'SPLZ | POLS | O9'HHLS | 8'ZSHLS | O'TPLS | Z'6ELZ | F'LELZ | 9'sezz | 8’eezz | O'zELZ | OOST 
G'OELZ | F'8SLZ | 9'9ZLZ | S'HZLS | O'ESLZ | S'1ZLZ | F'61ZZ | 9'LTLZZ | S°STZzZ | O'FTZZ | O6FT 
G'GILG | v OTL] | 9'80LZ | 8'90LZ | 0'GOLZ | Z'802z | F'10LZ | 9°669% | 8°269% | 0'969% | O8FT 
& V69G | F'G69Z | 9°069Z | 8'°889Z | O'289% | Z°S89Z | #'S89Z | 9'TR9% | 8°629z% | 0'°829z OLFT 
G'9L9G | P'FL9Z | 9°ZL9Z | 8'0L9Z | 0'699% | Z°299% | F°999z | 9'E99% | 8'T99% | G'999z | OOFT 
G 8996 | Fb 999% | 9° FG9Z | 8'299% | O'1G9% | Z'6F9S | FLT | O'SHOS™ | S'EPOZ | O'ZPOT | OUPE 
G OPO’ | F'°8E9% | 9°989S | B' PENS | O'SE9% | Z'Tk9% | P'6z9% | 9°Zz9z | 8°SzOz | O "PE9ZS OVPT 
GCI | ¥'0Z9Z | 9'8T9S] | 8' 919% | O'ST9S™ | S'E19Z | F'1T9S’ | 9°609% | 8°209z | 0°909z OFT 
& vO9% | ¥°Z09Z | 9°009Z | 8'869Z | 0'26G% | Z'S6S% | F°S6Gz | 9'16Gz | 8'68S% | O'B8Sz | OZPFT 
G989G | F'H8GZ | 9'78SS | 8'O8GZ | 0'6LG% | S°LLG% | F'S2Sz | 9°E2Gz | 8°1ZSz | 0'02Gz | OFT 
G'89GZ | b'9NGS | 9° PGS | 8'Z9Gz | O'19G% | Z'6GG% | P'z9G% | 9°Sgez | S'Essz | O'zSGz | OOFT 
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TEMPERATURE CONVERSION—C TO F. (Continued) 


Z 'OLZE 
G CSZE 
G VEE 
G91SE 
G 861E 
& O8TE 
G G9IE 
G PPIs 
G 9SIE 
G 801€ 


& 0608 
G GLOE 
G VGOE 
G 9808 
@ ST0E 
6 0008 
G 6866 
& ¥96G 
& 9F6G 
& 866% 





P8968 
POSSE 
V CECE 
Vv 'VicE 
b961E 
¥SLIE 
P'O9TE 
iat 
bv Vclé 
F '90TE 


P8808 
¥'O0L0E 
F'GS0E 
v' PSOE 
F '910E 
P8666 
P0866 
¥ 6966 
bFV6G 
P9666 


9 °99ZE 
9 8PGE 
9 “O&GE 
9 °GICE 
9 P6IE 
9 9OLTE 
9 °8STE 
9 OFTE 
9 °GCIE 
9 ‘POTS 


9 9808 
98908 
9 ‘OS0E 
9 °SE0E 
9° FLOE 
9 °9666 
9 8266 
9 °096G 
9° GPh6S 
9° PG6G 


8° P9CE 
8 9FGE 
8 866E 
8 O1GE 
8°S61E 
S'PL<IE 
8 9STE 
8 °8ETE 
8 O0dTE 
8 °COTE 


8° 7808 
8 °9908 
8 8h0E 
8 080 
8 GI0E 
8° ¥66G 
8° 9166 
8° 896% 
8 OV6G 
8°CG6G 


0896 
0 SPE 
0° LE6E 
0 °60¢E 
O'T61E 
O'SLTE 
O'SSTe 
0° LETS 
0'6ITE 
0° TOTS 


0°80 
0° S908 
0° LF0E 
0°6608 
O' TLE 
0° €666 
0°SL6G 
0° L966 
0 6866 
0° 1266 


g 


G T9CE 
G EPCE 
G GGSE 
GL0ZE 
G O8TE 
6 ILTE 
G ESTE 
G GETS 
G LITE 
G 6608 


& 1808 
&S90E 
G SHOE 
6 LG0E 
6 6008 
& 166G 
G E166 
G SS6G 
G LEGS 
& 6166 





P 6SGE 
Vv '1VGs 
V E668 
P S0ZE 
v L81E 
PF 69TE 
Vy ISTs 
V Sele 
vSITE 
V' L608 


¥ 6208 
P1908 
P SV0s 
¥ 'SZ0E 
Y LOOS 
V 6866 
P TL6Z 
V E966 
V SE6G 
PV LI6G 





9° L9ZE 
9 685 
9 T6GE 
9 “SO0GE 
9 °S8TE 
9° LOTE 
9 °6PLE 
9 TESTE 
9°SITé 
9 °S608 


9° LL0E 
96908 
9 “TVOE 
9°$Z08 
9 °S008 
9° 1866 
9 °696Z 
9“ TS6% 
9 °SE6% 
9°ST6G 


‘C) .0 9AOQB sounjzesoduI9} 10\T 
919D,J, Wors.taauoy 
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8°SSZE 
8° LESE 
8 616E 
8° 1068 
8 ESTE 
8 °S9Ts 
S°LVIE 
86218 
S°TITs 
88608 


8°SL0E 
8° L908 
8 6E0E 
81208 
8 S00 
8 °S866 
8° 1966 
8 6F6G 
8 T&6% 
8° E166 


O° PSE 
0 9868 
0 '8I1ZE 
00068 
O'S8TE 
O'P9Ts 
O'9FTE 
O'8cI& 
O'OTTE 
0°608 


0'FL08 
0°9S0€ 
0808 
0°0d08 
0°c008 
0 F866 
0° 9962 
0 '8h6G 
0 ‘0866 
0 G16G 


O6LT 
O8L1 
OLLT 
O9LT 
OgZT 
OPLT 
O€LT 
OZLT 
OTLT 
OOLT 


O69T 
O89T 
OL9T 
O99T 
OS9T 
OFOT 
OS9T 
OZ9T 
OT9T 
OO9T 


"Do du, 
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TEMPERATURE CONVERSION—C€ TO F. (Continued) 








esl =29'T 
OT 6°0 
O89 | F'8z9E 
GSI9E | FONE’ 
Sj POSE | F'26GE | 
f OLGE | FP PLSE 
f 9SGe | F 9SSE 
SOME | F'SESE 
G'GGSE | F'OCSE 
f POSE | F'COSE 
G O8PE | P'VSPE 
SZ 89PE | F 99FE 
Sf OSKE | VSS 
SG CEPE | FP OLKE 
G VIPS | F SiPE 
G 96EE | F POSE 
SG 8LEE | F'OLEE 
G O9EE | F'8SEE 
SG GHEE | F'OPEE 
GPSEE | F CCEE 
6 90EE | F POSE 
G'88GE | F'98ZE 
6 8 











tT 9 'T 80°T 06°0 24:0 #0 980 &T'0 flo aor ejodsequt 
8°0 L°0 9°0 G0 ¥'0 £°0 G0 TO Do 104 
9 9G9E | 8° PSE | O'SZ9E | % 1298 | F'6TOS | 9°LZTOE | S’STOE | O'FTIOE 066T 
9"809F | 8°909E | O'SO9S | Z°S09E | F'1O9E | 9° 66SE | 8°z26SE | O° 96GE O86. 
9°06SE | 8°S8GE | O'L8GE | s'ssce | P'SssEe | 9° IS8SGe | 8'6zce | O'SzSE OL6T 
9°SLCE | 8'OLGE | O'69SE | f° LOGE | F'GOGEe | 9°S9SE | 8° TOSE | O'09GE 0e6t 
9°PSSE | 8°ssce | O'LSSE | f° 6res | F'LzHSE | 9-SPHSE | 8’SPHSE | N’sSPSE OS6T 
9°9ESE | 8 pecs | O'SEecEe | fo 1ESe | F'6zSEs | 9°zzGE | 8-SszsEe | O' FZGE OF6T 
9'SIGE | S°OISE | O'SISE | S'SISe | F'IISS | 9°60GE | 8°2OSGEe | 0: 90GE O€6T 
9'OOSE | 8°86FE | O'LEFE | S°S6PE | F'SGES | O'IGPE | S’GSPE | O' SSPE 026T 
9°SSFE | S*O8SPE | O'GLFE | S'LLHE | F'SLHE | O°SLZFPE | BS ILHE | O'OLFE OL6T 
9 POPE | S°SOPE | O'LOPE | SESE | F'LSPE | 9'SSPS | S’EScPKE | O'sSPE OO6T 
Q'OPPE | BS PHPE | O'SFPE | S Ite | F'6EPE | O'ZEPS | S-SEPS | O'PEPE O68T 
9°8GPE | S°9ZFE | O'SZPE | SESE | FISTS | 9 GIVE | SLIPS | O'OLFE O88T 
9 OTE | S°SOPE | O'LOFE | f° SOFE | F'SOPES | 9° LOPS | 8° 66EE | O'SEEE OL8T 
9°Z6EE | 8 OGEE | O'G8EE | S'L8EE | F'Ss8sE | 9° S8Es | S-IsEs | O'OSEE O98T 
9'PLES | 8°SLEE | O'ILZEE | f° 698E | F°L9SE | 9°SOSES | 8'S9osE | O°ZOEE OSST 
9°9SEE | S'PSEE | O'SSsE | SIGS | FP’ 6PES | O°ZHEE | B-SPHsE | O' PHSES OF8T 
9°SEEE | S'OSES | O'SESES | S'ESes | F'1Ses | 9° 6zes | 8°zzEE | O'9zEE O€8T 
9'OZEE | SSIES | OATES | | Stes | P'ETSs | 9'TTSS | 8°60sE | O'SO0EE OZST 
9°GOEE | S'OOEE | O'66ZE | 2° 26ZE | F'S6ZE | 9° S67 | 8° 16ZE | 0° 06ZE OI8t 
9'PSZE | 8°ZSZE | O'L8ZE | Z°6LZE | F'LLZE | 9'SLZE | 8'ELZE | O'SLZE OO8T 
L 9 9 ¥ £ z if 0 ‘DO. “dua, 
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TEMPERATURE CONVERSION—C TO F. (Continued) 





& '066€ 
6 GLOE 
G PS6E 
G 9E6E 
@ 816E 
& 0068 
G C88E 
Sj P98E 
G OF8E 
G 8688 


@ OI8E 
G G6LE 
G ULLE 
fj 9GLE 
G 8ELE 
6 OGLE 
G COLE 
G V89E 
& 9998 
G 8P9E 





¥886E 
F OL6E 
YP So6E 
P Ve6E 
v 916E 
P 868E 
P O88é 
V C98E 
V PVss 
V 9688 


P8088 
v O06LE 
Vv GLLE 
Vv VSLE 
¥ 98LE 
P SILe 
v OOLE 
V G89E 
P V99E 
P 9V9E 


9°986E | 8° P86E 
9°896€ | 8°996E 
9 °OS6E | 8 SP6E 
9°ZE6E | 8 O&6E 
9°PIGE | 8°CI6E 
9°968E | 8'P68E 
9°SL8E | 8°9L8E 
9'O98E | 8 898s 
9°SP8E | 8 OF8E 
9'PC8E | 8° SS8E 


9 908E | 8° PO8E 
9°S8ZE | 8°982E 
9'OLLE | ¥ 89ZE 
9°CGLE | 3 OGLE 
9'VELE | 8° SELE 
9°OTZE | S°VILE 
9 °869E | 8°969E 
9 °O89E | 8° 8L9E 
9°C99E | 8 099E 
9'PV9E | 8 GH9E 





0868 
0°S96E 
0 LP6E 
0 °626E 
0 'T16E 
0° €68E 
0'SL8€ 
0 L988 
0 6E88 
0 'Té8€ 


0° S088 
0 'S8ZE 
0° L9LE 
0'6r2E 
0 'TEZé 
O'SILE 
0 $69 
0° ZL9E 
0 '699E 
0 'TP9E 


a 





G 1868 
& E968 
G SV6E 
GLC6E 
G 606E 
G T68E 
G EL8E 
6 SS8E 
G LE8E 
G 618E 


G TO8€ 
@ S8Lé 
G GOLE 
GLOLE 
G 66LE 
@ TILE 
G E69E 
G GL9E 
G6 LS9E 
G 6E9E 


4 


¥ 6L6€ 
VY 196€ 
v SV6gs 
V S66E 
V L068 
P6888 
V IL8é 
P ES8e 
V SE8E 
vLI8E 


v 66LE 
VI8Lé 
VOLE 
V SPLe 
VLGLE 
v 60LE 
Vv 169E 
Vv EL9E 
v SS9E 
v LEVE 





€ 


9° L16E 
9°696E 
9° TP6E 
9°S66E 
9 °S06E 
9° L188¢ 
9° 698E 
9°TS8E 
9 °SE8E 
9 °ST8E 


9° L6LE 
9 6LLE 
DLoze 
9°SPLE 
9°SCLE 
9° LOLE 
9 °689E 
9° TL9¢ 
9 ES9E 
9 SE9E 


‘C) 90 SAO’ sommyeiodure} 10,7 
2190,], Wors.1anuoy 
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8 °916E 
8° L968 
86868 
8° 166E 
8° €06E 
8° S88E 
8° L98E 
8 6F8E 
8° TE8E 
8°SI8é 


8 °S6LE 
8 LLLE 
8'6SLE 
S°TPLé 
8° ScLé 
8° SOLE 
8° L89E 
86998 
8° 1S9E 
8° SS9E 


0'PL6E 
0°9S96€ 
08868 
0°0G6§ 
0°G06E 
O'P88E 
0°9988 
0 '878E 
0'0&8e 
O'GI8E 


0 'P6LE 


O'9LLE | 


0818 
0 'OFLE 
0°GSLE 
0'VOLE 
0 9898 
08996 
0 0S9E 
0°GE9E 





061Z 
O81Z 
OLIG 
O9TS 
OSTS 
OPIS 
OSTZ 
OZIZ 
O1IG 
COTS 


0602 
0806 
0406 
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TEMPERATURE CONVERSION—C TO F. (Continued) 


08 T 
ORE 


G OSEF 
G GEEP 
GVLEP 
G 96CP 
G 8L6P 
& O9GP 
G GYGP 
G VGGP 
G 9067 
G 8817 


& OLIV 
G GSIP 
& VELP 
j OLIP 
& '860P 
& O80P 
G COOP 
G PVOP 
G 9C0F 
& 8007 











cO'T FFT 93T SOT 060 Z2'°0 9°0 98°90 8I'O To worye[od.194 Uy 
6°0 8°0 10 9°0 ¢°0 v0 €'0 G0 TO Do IO4 
-——— 
| 
v'SPEF | O'OFEP | SHEP | O'SHEH | ZS 1FSP | F'ESeP | O°LZESP | S'ceer | O'FeSE 06k 
V OSEP | 9°8ZEF | S'9ZEF | O'SZEF | Sse | FIZ | OTE | S’LISP | O'OTEF O88%S 
VGISP | 9'OLEF | 8'SOSF | O'LOSF | Z°SOSh | F'SOkF | O'TOSP | 8'°66zF | O'86zF OLES 
V'P6cr | 9°Z6CP | 8'06ZP | O'68ZP | ZS L8cP | F'SSzP | O°EseP | S°IScP | O'ORZF 09ES 
v'OLGP | O'PLEP | 8'SLZh | O'LLSP | Z'69CF | F'L9Zh | O°GOTP | S'EOcFR | O'ZOSF | OGEZ 
V'SScPr | 9'OSGh | SHE | O'SStH | S'ISeP | b'6rcH | O'LHeH | B'SHcH | O'FHSE | OFEZ 
V OVP | 9'8ECh | 8'9EzF | O' SESH | S'SEsr | F'IStp | 9°6sSP | S'Lecr | OOS | oOsez 
V'GCCP | 9'OGGF | 8'SIZP | O'LIGH | S'SItH | F'SISp | O'L1tP | 8'60cr | O'80cP | OzEezT 
v'vOGr | 9°ZOGh | 8 '00GF | O'66IF | S'LEIF | H'SGIF | O'S6IF | S°IGTF | O'O61F OES 
V'O8TP | O'F8IF | 8'Z8IF | O'ISTF | S'6LIF | P'LLIF | O'SATP | S°ELTF | O'SLZTF | 0082 
P'S9Ty | 9'O9TF | SPOT | O'SOTF | SIOTF | F'GSTF | O'LSTP | S°SCTF | O'FETF | 062z 
V'OSTP | O'SFIF | 8'OFIF | OSHIP | S SHIP | F'IFIF | O'GSIF | S°LETF | O'9STF | O082z 
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RADIO FORMULA 


A collection of formulae useful in the computation of in- 
ductance, capacitance, and other constants of oscillating cir- 
cuits. From Radio Instruments and Measurements, Bureau of 
Standards. 


CAPACITANCE 


Units.—In the following formula all lengths are expressed in 
centimeters, areas in square centimeters; the dielectric constant 
K, is taken as unity for air. Capacitances will be given in 
micromicrofarads = 10~!2 farads. The electrostatic unit of 
capacitance, sometimes called the centimeter = 1.1124 micro- 
microfarads. 

Parallel plate condenser.—If s be the area of one plate: 
t, the thickness of the dielectric; K, the dielectric constant; 
and N, the number of plates,—the capacitance 

c = 0.0895 x NY — Us, 

Variable condenser, semicircular plates—Where WN is the 
total number of parallel plates; 7: the outer, and ry the inner 
radius of the plates; t, the thickness of the dielectric, and K 
the dielectric constant,—the maximum capacitance is given by 


Ge 0. 1z00K S = Bint — re). 


Isolated thin circular disk. — If d is the diameter of the disk 


C = 0.354d. 
isolated sphere. —If d is the diameter of the sphere 
C = 0.556d. 


Two concentric spheres. —If r; is the radius of the outer 
sphere; ‘2, that of the inner sphere; K, the dielectric constant 
of the material between the spheres, 


CF Par? Bini 
ey 
Two coaxial cylinders. —If r; is the radius of the outer 


cylinder; 72, that of the inner; J, the length of the cylinders: 
K, the dielectric constant, - e bg rt 


OR 022416) 


rT 
logio — 
8 rh 


_ Single long wire parallel to the ground.— For a wire of 
iength I; diameter, d; suspended at a height h above the ground, 
where the diameter is small compared with the Jength, 
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. 2416 1 
For on or<t c= oe 
logis— —- ki 
d 
For | hee re le 
4h 21 
logio om ka 
In which, 


Se ee) ) kz = log [ 3 + +V1+(4)] 


the values of which may be found in a table at the end of this 
section. 


Vertical wire. — For a wire of length J, relatively high above 
the ground; of diameter d, the approximate capacitance is as 
follows, 


0.24161 
i 21 
O10 a 


Cc 





Two horizontal parallel wires at the same height. —If d is 
the diameter of each wire; /, the length of each; h, the height 
above the ground; D, the distance between wires, ”— where d 
and D are small compared to l, 


a 0.1208 1 
ep, De 
ST She 


Two parallel horizontal wires, one above the other. — Use 
the preceding formula for Parpllel wires at the same height, 
substituting the mean height for h. 

Two parallel wires joined together, both at the same height. — 
Let | be the length of each wire; D, the distance between cen- 
ters; h, the height above by ground; dz the diameter of cross 
section of the wire. If d? and D2 are small compared with 
P and 4h? respectively 


For = or<1 Cee OSL ES) 
pee ie 2h op 
1 d ’ =o 1 

0.48311 


l 
For — =or<1 C = —__—_— 
4h logie 5 a ue logie — 2k, 


k, and k, have the same significance as above and may be 
found from the tables at the end of the section. 
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Several wires in parallel.—tlf n parallel wires are joined 
together; D, the spacing between the wires; d, the diameter 
of the wire; h, the height above the ground; 1, the length of 
the group,—the approximate capacitance is, 


< P21 
Pu + (n — 1) pir 7, 
n 


Pu and p12 may be computed from the following: 


: 4h 
For ie =or<1l Pu = 4.605[ logo - is | 


: 2h 
Pr = 4.605] logw D ae ks | 


l 
For Ths or<]1 Pu = 4.605] loge - ks | 


l 
Pi = 4.605] logs D _ ks | 


Values of k, 1, k2 may be found in the following table. 




















TABLE 1 
4h l 
om ky th ko n k n k 
0 0 0 0 2, 0 11 2.22 
0.1 0.001 0.1 0.043 3 0.308 12 2.37 
2 .004 2 .086 4 621 13 2.51 
3 .009 3 128 5 .906 14 2.63 
4 .016 4 .169 6 1.18 15 2.74 
5 .025 5 .209 7 1.43 16 2.85 
6 .035 6 247 8 1.66 17 2.95 
ot .045 Gi .283 9 1.86 18 3.04 
8 .057 8 .318 10 2.05 19 3.14 
9 .069 9 Pool 20 3.24 
1.0 .082 1.0 883 
INDUCTANCE 


Units. — In the following formule all lengths are expressed 
in centimeters. The inductance calculated will be in micro- 
henries = 10~* henry. 

Long straight round wire.—If / is the length; d, the 
diameter of cross section; pu the permeability of the material, ~ 
the inductance at zero or low frequency is, 


4l | 
L =0.002 i| 2.808 log 5-14 4 
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RADIO FORMULAE (Continued) 


For all except iron wire = 1 and the last term becomes 0.25. 
For wires whose length is less than about 1000 times the 


diameter the term +55 should be added inside the brackets. 
For any frequency: 


L = 0.002 i] 2.308 log. 2 ee us | 


where 6 is a quantity given in Table 2 below as a function of z. 
z is to be computed from the relation 


x = 0.1405d4 / 
p 


where d and mu are as above; f, the frequency and p the re- 
sistivity of the material of the wire expressed in microhm- 
centimeters. (See Properties of Metallic Conductors.) 

For copper at 20°C. 


x = 0.1071 dv}. 


For wires other than iron, whose length is 100,000 times the 
diameter the inductance at infinite frequency is about 2% less 
than at zero frequency. 


TABLE 2 


Values of 6 for computing inductance at any frequency. 





} 
x 6 | x 6 
0 0.250 12 0.059 
0.5 . 250 14 .050 
1.0 . 249 16 . 044 
1.5 . 247 18 . 039 
2.0 . 240 20 . 035 
2.5 . 228 25 . 028 
S350] 211 30 . 024 
3.5 .191 40 .0175 
4.0 Al 50 .014 
4.5 .154 60 .012 
5.0 . 139 70 .010 
6.0 .116 80 . 009 
7.0 . 100 90 .008 
8.0 . 088 100 . 007 
9.0 078 © . 000 
10.0 .070 
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Two parallel round wires, return circuit.—If is the length 
of each wire; d, the diameter; D, the distance between centers 
of wires; » the permeability,—the inductance for any fre- 
quency is 
where 6 is a quantity to be obtained from the table above as 
a function of « which is to be computed as explained for the 
previous formula. 

For copper and at low frequency the term 5 becomes 0.25. 

Square of round wire.—Ii a is the length of the side of the 
square; d, the diameter of the wire; » the permeability, the 
inductance for any frequency is, 


it =0.008a] 2.303 ieee pty 0- 74 +n | 


where 6 is obtained as above. For low frequency and for wires 
other than iron 6 becomes 0.25; for infinite frequency the value 
is zero. 

Grounded horizontal wire, the Earth acting as return cir- 
suit. If 7 is the length of wire; h, the height above the ground: 
_1, the diameter of the wire; » the permeability and 5 the fre- 
quency constant (see table 2), the inductance,—where d is 
small compared with J,—is given as follows: 


For or <1 L=0.002 i| 2.3026 logis F-P+us | 


For af =or <alt L=0.002 i{ 2.3026 logio F-Q+u5 | 


P and Q may be found in the following table. 





TABLE 3 

2h I 2h ae 

hk P 2h Q i 4 2h Q 

0 0 0 1.0000 | 0.6 | 0.5136 | 0.6 | 1.2918 

Ost 20,0975u1 0. Lal) 1, 0409) |) 2781) 584081 #72 | 1. 3873 
2] .1900] .2]1.0997 | .8 | .6507 | .8 | 1.3819 
3 FFs STE Tasonpaeiog Wt zigoKe Go. [ly AoRt 
4 3608 | .4] 1.1975 |1.0 | .7740 | 1.0 | 1.4672 
5 | .48938 | .5 | 1.2452 





The mutual inductance of the case above may be expressed. 
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For 2 =or<l M = 0.002 i[ 2.8026 logio a —-P+ 7] 
l 21 D 
For ap = OF <1 M = 0.002 i| 2.3026 logio Dal Q+ 7} 


The values of P and Q are found in the table above. 

Grounded wires in parallel. — Compute by the above: 
formulae the inductance L; per unit length of a single wire- 
and the mutual inductance M; per unit length of two adjacent 


wires, using the actual length in determining the ratios Zab 


l > 
zi etc. Then the inductance of n parallel wires will be, 


d 
Dae fate i 0.001% | 


where & is a function of n found in Table 1 under capacity- 
formulae. 

Circular ring of round wire.—If a is the mean radius of 
the ring; d, the diameter of the wire, the inductance at any 
frequency is 


L= 0.012574] 2.303 logio ae —2+ x5 | 
where 6 is determined from the table above. 

Circular coil of circular cross section. — For a coil of n fine 
wires wound with mean radius of the turns a, the cross section 
of whose winding is a circle of diameter d, the inductance at 
low frequency, for wire other than iron, neglecting insulation 
space is, 


d 


Torus with a single layer transverse winding, — a circular 
solenoid of circular cross section. If r is the distance from the 
center of the torus to the center of the transverse section; a, 
the radius of the turns of the winding; n, the number of turns, 
the inductance at low frequency is 


L = 0.01257n'| r — VP? = @ | 


Solenoid, single layer. If n is the number of turns; a the 
radius of the coil; 6, the length, the approximate inductance 
at any frequency is, 

L 0.03948a?n? 
S\rgas ba 


l= 0.01257ar"| 2.303 logio a 1.75 | 


K 


2a 


5 given in the table below. 


where K is a function of 
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TABLE 4 
2a 2a . 2a 
Bi K i K a K 
0.00 1.0000 2.00 0.5255 7.00 0. 2584 
05 9791 2.10 . 9137 7.20 2537 
10 . 9588 2.20 . 9025 7.40 . 2491 
15 . 9391 2.30 .4918 7.60 . 2448 
20 9201 2.40 . 4816 7.80 . 2406 
25 . 9016 2.50 .4719 8.00 . 2366 
30 . 8838 2.60 . 4626 8.50 2272 
35 . 8665 2.70 . 4537 9.00 . 2185 
40 . 8499 2.80 . 4452 9.50 . 2106 
45 . 8337 2.90 . 4370 10.00 . 2033 
50 . 8181 3.00 C4292 Sel ae hke: cre ctook. (0 cece ee 
55 . 8031 3.10 -4217 11.0 1903 
60 - 7885 3.20 «4145 12.0 . 1790 
65 1645 3.30 . 4075 13.0 . 1692 
70 . 7609 3.40 . 4008 14.0 . 1605 
75 . 7478 3.50 . 3944 15.0 1527 
80 Boom 3.60 . 3882 16.0 1457 
85 . 1228 3.70 . 3822 17.0 1394 
90 . 7110 3.80 . 3764 18.0 1336 
95 . 6995 3.90 . 3708 19.0 . 1284 
1.00 . 6884 4.00 . 3654 20.0 . 1236 
1.05 6777 4.10 . 8602 22.0 1151 
1.10 . 6673 4.20 . 3051 24.0 . 1078 
1.15 6573 4.30 . 3502 26.0 .1015 
1.20 . 6475 4.40 . 3455 28.0 . 0959 
1.25 . 6381 4.50 . 3409 30.0 .0910 
1.30 . 6290 4.60 . 3364 35.0 . 0808 
1.35 . 6201 4.70 .d021 40.0 0728 
1.40 .6115 4.80 3219 45.0 . 0664 
1.45 . 6031 4.90 . 3238 50.0 .0611 
1.50 . 5950 5.00 3198 60.0 . 0528 
Thstahss . 5871 5.20 . 3122 70.0 . 0467 
1.60 5795 5.40 . 3050 80.0 .0419 
1.65 .ol21 5.60 . 2981 90.0 . 0381 
1.70 . 5649 5.80 . 2916 100.0 . 0350 
1.75 . 5579 6.00 LOO AEY Sete oe |) eee 
1.80 5511 6.20 Poe | Matt ee | Ue ee 
1.85 . 5444 6.40 AATOO wells 2s, cee ee eek eee 
1.90 . 5379 6.60 OS Oar | tee tens pile eee ener 
1.95 . 9316 6.80 S2033.0- || bor cxsgeeiaas learnt 








Long multiple layer soienoid-— The inductance is given 
approximately by, 
2, 
pe pin von ac 
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RADIO FORMULAE (Continued) 


where J, is the inductance calculated from the formula for a 
single layer solenoid, n being the number of turns of the wind- 
ing; a, the radius of the coil measured from the axis to the 
center of the cross section of the winding; 6, the length of the 
coil; c, the radial depth of the winding; JB, a correction given 
in table below as a function of b/c. 














TABLE 5 
b/e Bs b/e B, 
1 0.0000 16 0.3017 
2 "1202 17 "3041 
3 1753 18 "3062 
4 "2076 19 3082 
5 "2999 20 "3099 
6 "2446 21 "3116 
7 2563 22 3131 
8 2656 23 "3145 
9 2730 24 3157 
10 "2792 25 "3169 
ist 9844 26 "3180 
12 2888 27 "3190 
13 2997 28 3200 
14 "2961 29 "3209 
15 "2991 30 | 3218 





Square coil of rectangular cross section. — If a be the side 
of the square measured to the center of the rectangular section 
which has sides 6 and ¢ and if n be the number of turns, 


g = fee 0.726 | 





a = 0.008an4| 2.308 logue 5; + 0.2285 
If the cross section is a square b = c and the expression becomes 


typ 0.008an‘| 2.303 logio ; + 0.447 ° + 0.033 | 


Morvan InpucrTancs 


Two parallel wires. — If J be the length of each wire; D, 
the distance between, the inductance is 


M =0.002 il 2.308 log & —1+ 7] 


Coaxial solenoids, single layer coils, not concentric. If a@ is 
the radius of the smaller coil; A, the radius of the larger: ny 
und m2 the number of turns on the smaller and larger coil re- 
spectively; 27 the length of the smaller coil; 2z, the length of 
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the larger; D, the distance between the centers of the coils 


measured along the common axis, 
a727Anne 


M =0.009870° 2-37 Kili + Koks-+ Kok | 
where 
— 2 (%2_% = 
Ki=7, T2 T1 ky=21 
Weg ey l2 
jet! at) ky =a? (3-45 


2 12° 
a Alea 17 Xa XL” 
m= 8TH) 2-2) 


ks =a! (> ~107,+42) 


where 
%=D—x 1 =V/2t2+A? 
t2=D+2% f2=VSx2?+ A? 


The above is most accurate for short coils with relatively 
great distance between. 

Coaxial, concentric solenoids, outer coil the longer. If a be 
the radius of the smaller coil; A, that of the larger; 21, the 
length of the inner coil; 2x, the length of the outer; 2; and 72 
the number of turns on the inner and outer coil respectively, 


a) 0. 01974a2nin2 Aq? WA 
He. g tae (3-42) | 





where g=V2x?+A?. 
Coaxial, concentric solenoids, outer coil the shorter. As- 
suming the symbols as before except 


g=VP+A? 
a. anins A?a? x? 
M =0.01974° 7 1 4 39! (3-42) | 
HIGH FREQUENCY RESISTANCE 


Cylindrical straight wires.—The ratio R/Ro of the high 
frequency resistance to the resistance at low frequency may be 
found from the table below, by calculating first the value of 
x from the relation, 


£ ae 
ond 4/7 1000 


where d is the diameter of the wire in centimeters; uz, the mag- 
netic permeability; f, the frequency; p, the resistivity in 
microhm-centimeters. 
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For copper wire x = 10da where a has a value given by 
a = 0.01071 +/f. The value of a for various frequencies may be 
found in the second of the two tables below. Theabovemethod 
gives the high-frequency resistance of simple circuits of any 
shape where the length is great compared with the diameter 
of the wire and the different portions of the circuit are not close 
to each other. 




















TABLE 6 
Ratio of High-Frequency Resistance to the Direct-Current Resistance. 
x R/Ro so, R/Ro xt R/Ro 
0 1.0000 5.2 2.114 14.0 5.209 
0.5 1.0003 5.4 2.184 14.5 5.386 
6 1.0007 5.6 2.254 15.0 5.562 
Ble 1.0012 5.8 2.324 16.0 5.915 
As} 1.0021 6.0 2.394 17.0 6.268 
9 1.0034. 6.2 2.463 18.0 6.621 
1.0 1.005 6.4 2.5383 19.0 6.974 
ta 1.008 6.6 2.603 20.0 7.328 
1.2 1.011 6.8 2.673 21.0 7.681 
L.3 1.015 7.0 2.743 22.0 8.034 
1.4 1.020 (2 2.813 23.0 8.387 
125 1.026 7.4 2.884 24.0 8.741 
1.6 1.033 7.6. | 2.954 25.0 9.094 
Ie 1.042 7.8 3.024 26.0 9.447 
1.8 1.052 8.0 3.094 28.0 10.15 
1.9 1.064 8.2 3.165 30.0 10.86 
2.0 1.078 8.4 3.239 32.0 TL tsi/ 
2.2 il 8.6 3.306 34.0 UPL! 
2.4 1152 8.8 3.376 36.0 12.98 
2.6 1.201 9.0 3.446 38.0 13.69 
2.8 1.256 9.2 Sead 40.0 14.40 
3.0 1.318 9.4 3.587 42.0 15.10 
3.2 1.385 9.6 3.658 44.0 15.81 
3.4 1.456 9.8 3.728 46.0 16.52 
3.6 1.529 10.0 3.799 48.0 17.22 
3.8 1.603 10.5 3.975 50.0 17.93 
4.0 1.678 11.0 4.151 60.0 21.47 
4,2 WeeAay ales) 4.327 70.0 25.00 
4.4 1,826 12.0 4.504 80.0 28.54 
4.6 1.899 12.5 4.680 90.0 32.07 
4.8 1.971 13.0 4.856 100.0 35.61 
5.0 2.043 13.5 HOSS Wheat.) eer 











As an extension of the above table the following relation may be used: 
R/Ro =x /2.828 +0.25. 
The equation is valid for values of x greater than 7 at which point the error is 
about 1% and decreasing with increasing values of z. 
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TABLE 7 
Values of a ( =0.010711/f) for various frequencies. 


| Wave- Wave- 











ip a length Si a length 
meters meters 

100} 0.1071 3 ee | 50,000 2.395 6,000 
200 NEA ly 2 RRR? | 60,000 2.624 5,000 
300 Sobre" |) 4 same 70,000 2.834 4,286 
400 OLAD ht 2 eee | 80,000 3.029 3,750 
500 . 2395 Mees i 90,000 3.213 3,333 
600 2OZ4. ||) “Armresey: ‘| 100,000 3.387 3,000 
700 28345e:|) 5 es: 150,000 4.148 2,000 
S00 POU2OR |) aes 200,000 4.790 1,500 
900 ‘S21 3m) See | 250,000 5.355 1,200 
1,000 sete |) sates s '| 300,000 5.866 1,000 
2) 000 SA790M > 22a 333,333 6.184 900 
3, 000 Do0Gms |) Sere || 375,000 6.564 800 
4.000 .6774 1 ae, 428,570 7.012 700 
5,000 VLOLOme 2c 500,000 7.573 600 
6,000 5O290e. |) 4. ee. | 600,000 8.296 500 
7,000 S9G0R |) 2. 2B: 700,000 8.960 429 
8,000 O57 fone: 750,000 9.275 400 
DOOO |S 1 OUGOR Te 800,000 9.579 375 
10,000} 1.071 30,000 900,000} 10.16 333 
15,000} 1.312 20,000 |} 1,000,000} 10.71 | 300 
20, 000] 1.514 15,000 1 5OOLOOO ME Lae Loman 200 
30, 000) 1.855 10,000 || 3, 000, 000] 18.55 100 
40, 000 | 2.142 EBOO) Hee SECRRe. |" o. Lee eee 




















Wave LENGTH 


The wave length in meters is given by the following expression 
when L, the inductance, is in microhenries and C, the capaci- 
tance, is in microfarads. The resistance is assumed negligible. 


= 1884./LC 
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VALUES OF “L C” 


The following table gives values of the product of the inductance and 
capacitance (L C) in microhenries and microfarads for wave lengths from 
1 to 20,000 meters, and the corresponding frequencies in kilocycles. 


EL 








Wave 7 Wave LC 
length, | H2Cduencys lticrohenries |] length, | ¥¢44°MCY, |Microhenries 
meters oeyeres | Microfarads meters y Microfarads 

1 | 300,000. . 00000028 570 526 -09141 
10 30,000 00002816 580 517 . 09467 

20 15,000 0001129 590 508 . 09803 

30 10,000 0002530 600 500 -1014 

40 7,500 .0004503 610 491 . 1047 

50 6,000 0007039 620 483 1082 

60 5,000 001014 630 476 1117 

70 4,286 001378 640 468 1154 

80 3,750 001801 650 461 1188 

90 3,333 002280 660 454 1225 
100 3,000 002816 670 447 1263 
110 2,727 003404 680 441 1302 
120 2,500 004052 690 434 1341 
130 2,308 004757 700 428 1378 
140 2,144 005518 710 422 1419 
150 2,000 006335 720 416 1459 
160 1,875 007204 730 411 1501 
170 1,765 008134 740 405 1540 
180 1,667 009120 750 400 1583 
190 1,579 01016 760 394 1625 
200 1,500 01129 770 389 1668 
210 1,428.5 01239 780 384 .1714 
220 1,364 01362 790 379 .1756 


290 1,034 


490 612. 


560 535. 


NRO wor bo whotoonteo sy NOAWOWH PEON WwW © 


01490 
01624 
01755 
01901 
02052 
02209 
.02372 
02530 
02704 
02884 
03069 
. 03250 
. 03446 
-03648 
- 03856 
04070 
04277 
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03 
12 


-45 
otk 


78 
23 
73 


85 


-48 





Wave 





Frequency * * Frequency ‘ . 

length, . ? |Microhenries |} length, . » |Microhenries 

meters kilocycles Microfarads meters kilocycles Microfarads 
1,140 263.15 . 3660 1,740 172.41 . 8520 
1,150 260.86 .3721 1,750 171.43 . 8620 
1,160 258.61 . 3787 1,760 170.46 . 8720 
1,170 256.4 . 3853 1,770 169.49 . 8821 
1,180 254.23 .3921 1,780 168.54 .8916 
1,190 252.1 . 3988 1,790 167.6 .9019 
1,200 250. .4052 1,800 166.67 .912 
1,210 247 .93 .4121 1,810 165.75 .9224 
1,220 245.9 .4190 1,820 164.84 .9327 
1,230 243.9 -4260 1,830 163.94 -9425 
1,240 241.93 -4326 1,840 163.04 . 9530 
1,250 240. .4397 1,850 162.22 . 9634 
1,260 238.09 .4469 1,860 161.29 .9741 
1,270 236.22 .4541 1,870 160.43 . 9844 
1,280 234.37 .4610 1,880 159.58 .9948 
1,290 232.56 .4683 1,890 158.73 1.0056 
1,300 230.76 4757 1,900 157.89 1.0164 
1,310 229.01 .4831 1,910 157.06 1.0265 
1,320 227 .27 .4906 1,920 156.30 1.0375 
1,330 225.56 .4978 1,930 155.44 1.0485 
1,340 223.87 . 5053 1.940 154.63 1.0597 
1,350 229522 .5130 1,950 153.84 1.0706 
1,360 220.59 .5208 1,960 153.06 1.0811 
1,370 218.97 .5281 1,970 152.28 1.0923 
1,380 217.39 .5359 1,980 151,51 1.1035 
1,390 215.83 . 5438 1,990 150.75 1.1148 
1,400 214.38 .5518 2,000 150. 1.1256 
1,410 212 716 . 5598 2,100 142.85 1.2412 
1,420 211.26 . 5674 2.200 136.36 1.3624 
1,430 209.79 . 575. 2,300 130.43 1.4893 
1,440 208. 34 . 5837 2,400 125.00 1.6218 
1,450 206.90 .5919 2,500 120. 1.7597 
1,460 205.47 .5998 2,600 115.38 1.9026 
1,470 204.08 . 6081 2,700 pew abe 2.0520 
1,480 202.70 .6165 2,800 107.14 2.207 
1,490 201.34 .6250 2,900 103.45 2.3663 
1,500 200. .6335 3,000 100. 2.533 
1,510 198.68 . 6416 3,100 96.77 2.705 
1,520 197.36 . 6502 3,200 93.75 2.8383 
1,530 196.07 .6590 3,300 90.91 3.085 
1,540 194.80 . 6670 3,400 88.24 3.255 
1,550 193.56 .6760 3,500 85.91 3.448 
1,560 192.31 . 6849 3,600 83.33 3.648 
1,570 191.06 .6938 3,700 81.08 3.854 
1,580 189.86 . 7028 3,800 78.95 4.065 
1,590 188.67 .7118 3,900 76.92 4.281 
1,600 187.5 . 7204 4,000 75.00 4.500 
1,610 186.34 . 7295 4,100 73.17 4.732 
1,620 185.19 . 7387 4,200 71.43 4.966 
1,630 184.05 . 7480 4,300 69.77 5.206 
1,640 182.93 .7573 4,400 68.18 5.451 
1,650 181.82 . 7662 4,500 66.67 5.700 
1,660 180.73 . 7756 4,600 65.22 5.956 
1,670 179.64 . 7852 4,700 63.83 6.219 
1,680 178.57 . 7946 4,800 62.500} 6.486 
1,690 Bly iy (ey . 8037 4,900 61.22 6.759 
1,700 176.46 .8134 5,000 60.00 7.038 
1,710 175.44 . 8231 5,100 58.82 7.32 
1,720 174.42 . 8329 5,200 57.69 7.61 
1,730 173.41 8422 5,300 56.60 7.91 

* Tee 
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LC 











Wave 


VALUES OF “L C” (Continued) 























Wave LC Wave 

length, Peraaee ey, ’ |Microhenries |} length, Hrpqueney, ’ |Microhenries 

meters yeres | Microfarads meters y Microfarads 

| 

5,400 55.56 8.21 10,600 28.30 31.6 
5,500 54.55 8.51 10,800 27.78 32.8 
5,600 53.57 8.83 11,000 27.275 | 34.0 
5,700 52.63 9.15 11,200 26.785 | 35.3 
5,800 61.72 9.47 11,400 26.315 | 36.6 
6,900 50.85 9.81 11,600 25.86 37.9 
6,000 50. 10.1 11,800 25.425 | 39.2 
6,100 49.18 | 10.5 12,000 25.0 40.4 
6,200 48.55 | 10.8 12,200 24.590 | 42.0 
6,300 47462) (PLE 12,400 24.275 | 43.3 
6,400 46.87 | 11.5 12,600 23.86 44.4 
6,500 46.15 | 11.9 12,800 23.4385 | 46.0 
6,600 45.45 | 12.3 13,000 23.075 | 47.6 
6,700 44.78 | 12.6 13,200 22.275 | 49.2 
6,800 44.12 | 13.0 13,400 22.39 50.4 
6,900 43.48 | 13.4 13,600 22.06 52.0 
7,000 42.86 | 13.8 13,800 21.74 5aee 
7,100 42.25 | 14.2 14,000 21.43 55.2 
7,200 41.67 | 14.6 14,200 21.125 | 56.8 
7,300 41.1 15.0 14,400 20.835 | 58.4 
7,400 40.54 | 15.4 14,600 20.55 60.0 
7,500 40. 15.8 14,800 20.27 61.6 
7,600 39.47 | 16.3 15,000 20.00 63.2 
7,700 38.96 | 16.7 15,200 19.735 | 65.2 
7,800 38.46 | 17.1 15,400 19.48 66.1 
7,900 37.98 | 17.6 15,600 19.23 68.4 
8,000 37.50 | 18.0 15,800 18.990 | 70.4 
8,100 37.04 | 18.5 16,000 18.75 72.6 
8,200 36.59 | 18.9 16,200 18.52 74.0 
8,300 36.14 | 19.4 16,400 18.295 | 75.6 
8,400 35.71 | 19.9 16,600 18.07 77.6 
8,500 35.29 | 20.3 16,800 17.855 | 79.6 
8,600 34.88 | 20.8 17,000 17.645 | 81.2 
8,700 34.48 | 21.3 17,200 17.440 | 83.2 
8,800 34.09 | 21.8 17,400 17.24 85.2 
8,900 Boodle | 1223 17,600 17.045 | 87.2 
9,000 33.33 | 22.8 17,800 16.855 | 89.2 
9,100 32.97 | 23.3 18,000 16.665 | 91.2 
9,200 82.61 | 23.8 18,200 16.485 | 93.2 
9,300 32.26 | 24.3 18,400 16.305 | 95.2 
9,400 31.91 | 24.9 18,600 16.13 97.2 
9,500 31.59 | 25.4 18,800 15.955 | 99.6 
9,600 31.25 | 25.9 19,000 15.795 |101.6 
9,700 30.93 | 26.5 19,200 15.625 |103.6 
9,800 30.61 | 27.0 19,400 15.465 |106.0 
9,900 30.31 | 27.6 19,600 15.305 |108.0 

10,000 30.00 | 28.1 19,800 15.155 |110.4 

10,200 29.41 | 29.3 20,000 15.00 {112.4 

10,400 28.845| 30.4 

SS 


VALUES OF W AND 1/W: 


Computed by C. W. Winkler, 
submitted by J. Johnsen 


The values for w were computed to 9 significant figures and rounded to 8 
These values, in the range 100 to 1000 kc, were obtained by adding the com- 
mon difference 27 K 10-2 for intervals of 1 ke. Every fifth entry was 
checked by adding x X 10~! to the previous key entry. Values from 1000 to 
2000 ke were obtained in the same way except the common difference here is 
2x X 107-3. The values for 1/w? were obtained by taking the reciprocal of 
pe squared values of w and were checked with some previously computed 
tables. 


EXTENSION OF TABLES 


Let the tabulated value for w be M. The range of the tables may be 
extended as follows: 


jj esSs— 








Frequency Ww 1/w2 
5 cycles M X 10-5 M X 1010 
50 cycles M X 1074 M X 108 
500 cycles M X 1073 M X 108 
5 ke M X 1072 M X 104 
50 ke M X 1071 M X 102 
500 ke M M 
5 me M X 10 M X 10-2 
50 me M X 102 M X 10-4 
500 me M X 1038 M X 10-8 
5000 me M X 104 M X 1078 











VALUES OF W 


























“fie ey i) 7 { a 
ae w X 105 hie w X 106 | mk w X 106 oe w X 106 
100 | 6.2831853 
105 | 6.5973446| 205 | 1.2880530/ 305 | 1.9163715] 405 | 2.5446900 
110 | 6.9115038] 210 | 1.3194689] 310 | 1.9477874| 410 | 25761060 
115 | 7.2256631] 215 | 1.3508848] 315 | 1.9792034) 415 | 26075219 
120 | 7.5398224/ 220 | 1.3823008| 320 | 2.0106192) 420 | 2'6380378 
125 | 7.8539816] 225 | 1.4137167] 325 | 2.0420352| 425 | 2.6703538 
130 | 8.1681409] 230 | 1.4451326] 330 | 2.0734511] 430 | 2.7017697 
135 | 8.4823001] 235 | 1.4765485| 335! 21048671] 435 | 2.7331856 
140 | 8.7964594| 240 | 1.5079645] 340 | 2.1362830| 440) 2°7646015 
145 | 9.1106187] 245 | 1.5393804| 345 | 21676980] 445 | 2°7960175 
150 | 9.4247779] 250 | 1.5707963|| 350 | 2.1991148] 450 | 2.8274334 
155 | 9.7389372] 255 | 1.6022122] 355 | 2.2305308) 455 | 2.8588493 
160 |10.0530965| 260 | 1.6336282] 360 | 2.2619467] 460 | 2° 8902652 
wx ioe | 265 | 1.6650441) 365] 2.2933626] 465 | 29216812 
165 |10367256| 270 | 1.6964600} 370 | 2.324786 470 2.9530971 
7 95 
170 | 10881415] 272 | 1-7278759| 375 | 2.3561945] 475 | 2.9845130 
175 | 1.0995574) 980 | 17592919] 380 | 2.3876104| 480 | 3.01592989 
285 | 1.7907078] 385 | 2.4190263] 485 | 3.0473449 
180 | 1.1309733/ 990 | 1. 8221237] 390 | 214504423] 490 | 310787608 
re Deere 295 | 1.8535397] 395 | 2.4818582| 495 | 3\1101767 
: D) 
195 | 1.299911) 300 | 1.8849556] 400 | 2.5132741] 500 | 311415927 
200 | 1. 2566371 














VALUES OF W (Continued) 



































Fred} wx tos | Prea-| w x 106 | Frea-| w x 108 | Frea-) wx 105 
505 | 3.1730086| 755 | 4.7438049] 1005 | 6.3146012| 1255 | 7.8853976 
510 | 3.2044245| 760 | 4.7752208] 1010 | 6.3460172| 1260 | 7.9168135 
515 | 3.2358404| 765 | 4.8066368| 1015 | 6.3774331] 1265 | 7.9482204 
520 | 3.2672564| 770 | 4.8380527| 1020 | 6.4088490] 1270 | 7.9796453 
525 | 3.2986723] 775 | 4.8694686 1025 | 6.4402649] 1275 | 810110613 
530 | 3.300882] 780 | 4.9008845] 1030 | 6.4716809| 1280 | 8.0424772 
535 | 3.3615041| 785 | 4.9323005| 1035 | 6. 5030968] 1285 | 80738931 
540 | 3.3929200| 790 | 4.9637164] 1040 | 6.5345127| 1290 | 8.1053090 
545 | 3.4243360| 795 | 4.9951323] 1045 | 65659286] 1295 | 8.1367250 
550 | 3.4557519| 800 | 5.0265482| 1050 | 6.597346] 1300 | 8. 1681409 
555 | 3.4871678| 805 | 5.0579642| 1055 | 6.6287605] 1305 | 8. 1995568 
560 | 3.5185838| 810 | 5.0893801| 1060 | 6.6601764] 1310 | 8.2309727 
565 | 3.5499997| 815 | 5.1207960| 1065 | 66915923] 1315 | 8.2623887 
570 | 3.5814156| 820 | 5.1522119| 1070 | 6.7230083] 1320 | $.2938046 
575 | 3.6128315| 825 | 5.1836279| 1075 | 6.7544242] 1325 | 8.3252205 
580 | 3.6442475] 830 | 5.2150438| 1080 | 6.7858401| 1330 | 8.3566364 
585 | 3.6756634| 835 | 5.2464597| 1085 | 6.8172561| 1335 | 8. 3880524 
590 | 3.7070793| 840 | 5.2778757| 1090 | 6.8486720] 1340 | 8. 4194683 
595 | 3.7384953| 845 | 5.3092916| 1095 | 6.8800879] 1345 | 8 4508842 
600 | 3.7699112] 850 | 5.3407075] 1100 | 69115038] 1350 | 8.4823002 
605 | 3.8013271| 855 | 5.3721234|| 1105 | 6.9429198] 1355 | 8.5137161 
610 | 3.8327430| 860 | 5.4035394| 1110 | 6.9743357] 1360 | 8.5451320 
615 | 3.8641590] 865 | 5.4349553] 1115 | 7.0057516| 1365 | 8.5765479 
620 | 3:8955749| 870 | 5.4663712) 1120 | 7.0371675] 1370 | 8.6079639 
625 | 3.9269908| 875 | 5.497871] 1125 | 7.0685835| 1375 | 8.6393798 
630 | 3.9584067| 880 | 5.5292031] 1130 | 7.0999994] 1380 | 8.6707957 
635 | 3.9896827| 885 | 5.5606190| 1135 | 7.1314153] 1385 | 8.7022116 
640 | 410212386] 890 | 5.5920349]| 1140 | 7.1628312] 1390 | 8.7336276 
645 | 410526545] 895 | 5.6234508| 1145 | 7.1942479| 1395 | 8. 7650435 
650 | 4.0840704| 900 | 5.6548668| 1150 | 7.2256631| 1400 | 8.7964594 
655 | 4.1154864| 905 | 5.6862827| 1155 | 7.2570790| 1405 | 8.8278753 
660 | 4. 1469023] 910 | 5.7176986] 1160 | 7.2884949] 1410 | 8.8592913 
665 | 4.1783182| 915 | 57491145] 1165 | 7.3199109] 1415 | 8.8907072 
670 | 4.2097342| 920 | 5.7805305] 1170 | 7.3513268] 1420 | 819221231 
675 | 4.2411501| 925 | 5.8119464] 1175 | 7.3827427| 1425 | 89535391 
680 | 4.2725660] 930 | 5.8433623] 1180 | 7.4141587| 1430 | 8.9849550 
685 | 4.3039819] 935 | 5.8747783| 1185 | 7.4455746| 1435 | 9.0163709 
690 | 43353979] 940 | 5.9061942| 1190 | 7.4769905| 1440 | 9.0477868 
695 | 4.3668138| 945 | 5.9376101] 1195 | 7.5084064| 1445 | 910792028 
700 | 4.3982297] 950 | 5.9690260| 1200 | 7.5398224| 1450 | 9.1106187 
705 | 4.4296456| 955 | 6.0004420| 1205 | 7.5712383] 1455 | 9.1420346 
710 | 4.4610616] 960 | 6.0318579| 1210 | 7.6026542) 1460 | 9.1734505 
715 | 4.4924775| 965 | 6.0632738] 1215 | 7.6340701] 1465 | 9.2048665 
720 | 4.5238934| 970 | 6.0946897| 1220 | 7.6654861| 1470 | 912362824 
725 | 415553093] 975 | 6.1261057| 1225 | 7.6969020] 1475 | 9.2676983 
730 | 4.5867253| 980 | 6.1575216| 1230 | 7.7283180] 1480 | 9.2991142 
735 | 46181412] 985 | 6.1880375| 1235 | 7.7597338| 1485 | 913305302 
740 | 4.6495571| 990 | 6.2203534| 1240 | 7.791498] 1490 | 9.3619461 
745 | 4.6809730| 995 | 6.2517694| 1245 | 7.8225657| 1495 | 913933620 
750 | 4.7123890| 1000 | 6.2831853| 1250 | 7.8539816] 1500 | 914247779 
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VALUES OF W (Continued) 





















































Brea. | w x toe | Pred) w x 109 | Fred] wx 108 [Pred | w x 108 
1505 | 9.4561939] 1630 | 1.0241592| 1755 | 1. 1026990] 1880 | 1.1812388 
1510 | 9.4876098] 1635 | 1.0273008] 1760 | 1.1058406] 1885 | 1.1843804 
1515 | 9.5190257] 1640 | 1.0304424|| 1765 | 1.1089822l 1890 | 1.1875220 
1520 | 9.5504417| 1645 | 1.0334840] 1770 | 1.1121238] 1895 | 1.1906636 
1525 | 9.5818576] 1650 | 1.0367256] 1775 | 1.1152654] 1900 | 1.1938052 
1530 | 9.6132735] 1655 | 1.0398672| 1780 | 1.1184070]| 1905 | 1.1969468 
1535 | 9.6446894| 1660 | 1.0430088| 1785 | 1.1215486l 1910 | 1.2000884 
1540 | 9.6761054] 1665 | 1.0461504' 1790 | 1.1246902|| 1915 | 1.2032300 
1545 | 9.7075213] 1670 | 1.0492919] 1795 | 1.1278318] 1920 | 1.2063716 
1550 | 9.7389372] 1675 | 1.0524335] 1800 | 1.1309734] 1925 | 1.2095132 
1555 | 9.7703531] 1680 | 1.0555751/ 1805 | 1.1341149] 1930 | 1.2126548 
1560 | 9.8017691] 1685 | 1.0587167] 1810 | 1.1372565] 1935 | 1.2157964 
1565 | 9.8331850] 1690 | 1.0618583|| 1815 | 1. 1403981] 1940 | 1.2189379 
1570 | 9.8646009] 1695 | 1.0649999] 1820 | 1.1435397|| 1945 | 1.2220795 
1575 | 9.8960168] 1700 | 1.0681415] 1825 | 1.1466813] 1950 | 1.2252211 
1580 | 9.9274328] 1705 | 1.0712831] 1830 | 1. 1498229] 1955 | 1.2283627 
1585 | 9.9588487|| 1710 | 1.0744247] 1835 | 1.1529645] 1960 | 1.2315043 
1590 | 9.9902646] 1715 | 1.0775663] 1840 | i1.1561061] 1965 | 1.2346459 
1595 |10.0216806] 1720 | 1.0807079] 1845 | 1.1592477|| 1970 | 1.2377875 
1600 |10.0530965] 1725 | 1.0838495] 1850 | 1. 1623893] 1975 | 1.2409291 
1605 | 1.0084512] 1730 | 1.0869911] 1855 | 1.1655309] 1980 | 1.2440707 
1610 | 1.0115928] 1735 | 1.0901326] 1860 | 1.1686725] 1985 | 1.2472123 
1615 | 1.0147344] 1740 | 1.0932742]| 1865 | 1.1718141] 1990 | 1.2503539 
1620 | 1.0178760] 1745 | 1.0964158|| 1870 | 1.1749557] 1995 | 1.2534955 
1625 | 1.0210176] 1750 | 1.0995574| 1875 | 1.1780972]| 2000 | 1.2566371 
VALUES OF 1/W? 
Freq. | 1/w? | Freq. 1/w2 X | Freq. 1/w2 X | Freq. | 1/w? X 
ke 10-12 ke 10733 ke 10738 ke 10733 
100 | 2.533029 | | 
105 | 2.297532] 205 | 6.027435 || 305 | 2.722955|| 405 | 1.544294 
110 | 2.093412} 210 | 5.743831} 310 | 2.635826 || 410 | 1.506858 
115 | 1.915334} 215 | 5.479783] 315 | 2.552813) 415 | 1.470767 
120 | 1.759048} 220 | 5.258299 || 320 | 2.473661] 420 | 1.435957 
125 | 1.621138} 225 | 5.003515] 325 | 2.398134|| 425 | 1.402369 
130 | 1.498834 | 230 | 4.788335 || 330 | 2.326014] 430 | 1.369945 
135 | 1.389865 | 235 | 4.586744] 335 | 2.257099] 435 | 1.338633 
140 | 1.292362 | 240 | 4.397620] 340 | 2.191202} 440 | 1.308383 
145 | 1.204770 | 245 | 4.219957|| 345 | 2.128149]| 445 | 1.279146 
150 | 1.125790} 250 | 4.052847 | 350 | 2.067779 || 450 | 1.250878 
155 | 1.054330) 255 | 3.895470] 355 | 2.009942] 455 | 1.223538 
—T7w2x | 260 | 3.747085 | 360 | 1.954498] 460 | 1.197083 
4Q-13 265 | 3.607019 | 365 | 1.901317] 465 | 1.171478 
160 \o-sodaa7 | 270 | 3.474663 | 370 | 1.850277] 470 1.146686 
160 | 9.g0t687 | 275 | 3.349460 | 375 | 1.801265] 475 | 1.1226 
170 | 8.764808 | og9 | 3.230905 || 380 | 1.754175]| 480 | 1.099405 
175 | 8.271117} 985 | 3:118534 | 385 | 1.708908] 485 | 1.076853 
290 | 3.011925] 390 | 1.665371] 490 | 1.054989 
tee alae 295 | 2.910691 | 395 | 1.623476] 495 1.038784 
130 | S:dsaros | 300 | 2.814477 | 400 | 1.583143 | 500 | 1.013211 
195 | 6.661485 
200 | 6.332573 
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VALUES OF 1/W? (Continued) 















































Freq. | 1/w? X || Freq. | 1/w? X Freq. | 1/w? X | Freq. | 1/w? x 
ke 10714 ke 10-14 ke 10714 ke 10-14 
505 | 9.932475 || 755 | 4.44372 1005 | 2.50789 1255 | 1.60825 
510 | 9.738676 || 760 | 4.38542 1010 | 2.48312 1260 | 1.59550 
515 | 9.55051 765 | 4.32831 1015 | 2.45871 1265 | 1.58292 
520 | 9.36772 770 | 4.27227 1020 | 2.43467 1270 | 1.57048 
525 | 9.19013 775 | 4.21732 1025 | 2.41097 1275 | 1.55819 
530 | 9.01754 780 | 4.16342 1030 | 2.38763 1280 | 1.54604 
535 | 8.84977 785 | 4.11055 | 1035 | 2.36461 1285 | 1.53403 
540 | 8.68664 790 | 4.05869 1040 | 2.34193 1290 | 1.52216 
545 | 8.52800 795 | 4.00780 1045 | 2.31957 1295 | 1.51043 
550 | 8.37365 800 | 3.95785 1050 | 2.29753 1300 | 1.49883 
555 | 8.22345 805 | 3.90884 1055 | 2.27581 1305 | 1.48737 
560 | 8.07726 810 | 3.86074 1060 | 2.25438 1310 | 1.47604 
565 | 7.93495 815 | 3.81550 1065 | 2.23327 1315 | 1.46484 
570 | 7.79650 820 | 3.76714 10705 | 2221239 1320 | 1.45376 
575 | 7.66134 825 | 3.72162 1075 | 2.19191 1325 | 1.44281 
580 | 7.52981 830 | 3.67692 1080 | 2.17166 1330 | 1.43198 
585 | 7.40166 835 | 3.63302 1085 2.15170 1335 | 1.42127 
590 | 7.27673 840 | 3.58990 1090 | 2.138200 1340 | 1.41069 
595 | 7.15495 845 | 3.54753 1095 | 2.11257 1345 | 1.40022 
600 | 7.03620 850 | 3.50592 | 1100 | 2.09341 1350 | 1.38986 
605 | 6.92039 855 | 3.46504 1105 | 2.07451 1355 | 1.37963 
610 | 6.807388 860 | 3.42487 1110 | 2.05586 1360 | 1.36950 
615 | 6.69716 865 | 3.38539 1115 | 2.03747 1365 | 1.35949 
620 | 6.58955 870 | 3.34660 1120 | 2.01931 1370 | 1.34957 
625 | 6.48456 875 | 3.30844 1125 | 2.00416 1375 | 1.33978 
630 | 6.38201 880 | 3.27095 1130 | 1.98373 1380 | 1.33009 
635 | 6.28190 885 | 3.23410 1135 | 1.96629 1385 | 1.32051 
640 | 6.18416 890 | 3.19786 1140 | 1.94908 1390 | 1.31102 
645 | 6.08863 895 | 3.16110 1145 | 1.93210 1395 | 1.30164 
650 | 5.99535 900 | 3.12719 1150 | 1.91533 1400 | 1.29236 
655 | 5.90416 905 | 3.09274 1155 | 1.89879 1405 | 1.28318 
660 | 5.81503 910 | 3.05885 1160 | 1.88245 1410 | 1.27410 
665 | 5.72792 915. | 3.02551 1165 | 1.86633 1415 | 1.26511 
670 | 5.64274 920 | 2.99270 1170 | 1.85041 1420 | 1.25621 
675 | 5.55958 925 | 2.96044 1175 | 1.83469 1425 | 1.24741 
680 | 5.47800 930 | 2.92869 1180 | 1.81918 1430 | 1.23870 
685 | 5.39831 935 | 2.89745 1185 | 1.80386 1435 | 1.23009 
690 | 5.32037 940 | 2.86671 1190 | 1.78873 1440 | 1.22185 
695 | 5.24408 945 | 2.83646 1195 | 1.77380 1445 | 1.21312 
700 | 5.16944 950 | 2.80667 1200 | 1.75905 1450 | 1.20477 
705 | 5.09640 955. | 2.77737 1205 | 1.74448 1455 | 1.19650 
710 | 5.02486 960 | 2.74851 1210 | 1.73010 1460 | 1.18832 
715 | 4.95483 965 | 2.72011 1215 | 1.71588 1465 | 1.18023 
720 | 4.88626 970 | 2.69213 | 1220 | 1.70185 1470 | 1.17221 
725 | 4.81908 975 | 2.66459 | 1225 | 1.68798 1475 | 1.16428 
730 | 4.75339 980 | 2.63747 1230 | 1.67429 1480 | 1.15642 
735 | 4.68885 985 | 2.61077 1235 | 1.66076 1485 | 1.14865 
740 | 4.62569 990 | 2.58446 | 1240 | 1.64739 1490 | 1.14096 
745 | 4.56382 995 | 2.55855 1245 | 1.63419 1495 | 1.13333 
750 | 4.50317 1000 | 2.53303 1250 | 1.62114 1500 | 1.12579 
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Freq. hie x. | Freq. | 1/w? X Freq. | 1/w? X | Freq.| 1/w? x 
ke 10714 ke 10-15 ke 10718 ke 107-15 
1505 | 1.11832 || 1630 | 9.53375 || 1755 | 8.22406 || 1880 | 7.16679 
1510 | 1.11193 || 1635 | 9.47556 || 1760 | 8.17738 || 1885 | 7.12882 
1515 | 1.10361 | 1640 | 9.41785 || 1765 | 8.13113 || 1890 | 7.09115 
1520 | 1.09636 || 1645 | 9.36070 || 1770 | 8.08526 || 1895 | 7.05378 
1525 | 1.08918 || 1650 | 9.30404 | 1775 | 8.03977 || 1900 | 7.01670 
1530 | 1.08208 || 1655 | 9.24792 | 1780 | 7.99467 || 1905 | 6.97992 
1535 | 1.07504 | 1660 | 9.19230 | 1785 | 7.94994 || 1910 | 6.94342 
1540 | 1.06807 | 1665 | 9.13717 || 1790 | 7.90559 || 1915 | 6.90721 
1545 | 1.06117 || 1670 | 9.08256 | 1795 | 7.86161 | 1920 | 6.87128 
1550 | 1.05433 || 1675 | 9.02840 || 1800 | 7.81799 || 1925 | 6.83563 
1555 | 1.04756 | 1680 | 8.97475 || 1805 | 7.77474 | 1930 | 6.80026 
1560 | 1.04086 || 1685 | 8.92155 | 1810 | 7.73185 | 1935 | 6.76516 
1565 | 1.03422 | 1690 | 8.86882 | 1815 | 7.68930 | 1940 | 6.73034 
1570 | 1.02764 || 1695 | 8.81659 || 1820 | 7.64711 || 1945 | 6.69578 
1575 | 1.02113 || 1700 | 8.76480 | 1825 | 7.60527 | 1950 | 6.66149 
1580 | 1.01467 || 1705 | 8.71348 || 1830 | 7.56377 || 1955 | 6.62745 
1585 | 1.00828 || 1710 | 8.66260 | 1835 | 7.52260 || 1960 | 6.59368 
1590 | 1.00195 || 1715 | 8.61216 || 1840 | 7.48177 || 1965 | 6.56017 
Twix | 1720 | 8.56218 | 1845 | 7.44128 | 1970 | 6.52691 
40-15 1725 | 8.51260 | 1850 | 7.40111 | 1975 | 6.49391 
1595 | 9.95678 || 1739 | 8.46371 || 1855 | 7.36126 || 1980 | 6.46115 
1600 | 9.89464 || 1735 | 8.41475 || 1860 | 7.32174 || 1985 | 6.42864 
1740 | 8.36647 | 1865 | 7.28253 || 1990 | 6.39638 
aoe ; au 1745 | 8.31858 | 1870 | 7.24364 || 1995 | 6. 36436 
: 2 9 7 9 
ioe | g4iazo | 1750 | 8.27112 | 1875 | 7.20506 | 2000 | 6.33257 
1620 | 9.65184 
1625 | 9.59254 
Ts BEI STL all ee ea ll ss ae See ee ee 
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CHARACTERISTICS OF 


Compiled by 


Since the exact operating characteristics may vary considerably depending upon the use 


information should 


Metal tubes are designated by the letter M in front of the tube number. 


A.C., alternating current 


A.F., audio frequency 


consulted for further details. 


Abbreviations 


Amp., amperes, amplifier, amplification 


B, bayonet 
Coat., coated 
Cond., conductance 


Conv., converter, conversion 


Cur., current 


D.C., direct current 

Det., detector 

Diss., dissipation 
Fil., filament 

Heat., heater 

H. we high frequency 


m, 


M, medium 


RECEIVING 
The type of 


connections are indicated by diagrams with the corresponding numbers, following the tables. 





Type 
No. 





00-A 
01-A 


1A48 
1A68 
1B4 

1B5, 

2553 

1C63 
1F43 
1F63 


2A3 


2A5 
2A6 


2A7 
2B7 


Description and use 


Detector, triode 
Det.,2 amp., class A 


R.F.amp.,pentode, class A 
Pentagrid conv.!........ 


R.F.amp., pentode, class A 


Duplex diode, 
class A amp. 
Pentagrid cony.t........ 


triode, 


Pow. pentode, 
class 
Duplex diode, pentode 


tag unit as R.F. 


Pantenio unit as AF. 
amp. 


amp., 
A 


Bore amp., triode 


ass A 
Pak pu, Class AB1’. . 


Pow. amp., pentode 
Duplex diode, high-mu 
setae triode unit as 


Paitard Conv.tee ne 
Duplex diode, pentode, 
amp, 




















Cathode 
Base Botens 
Typel | tial 
volts 
MB 4-4 |D.C. Fil.| 5.0 
MB 4-4 |D.C. Fil.) 5.0 
$ 411/D.C. Fil.| / 2.0 
S  6-10}D.C. Fil.| 2.0 
S 4411/D.C. Fil} 2.0 
S 611/D.C. Fil} 2.0 
S  6-10/D.C. Fil.| 2.0 
M 5-9 |D.C. Fil} 2.0 
S 6-17/D.C. Fil! 2.0 
S  6-17/D.C. Fil} 2.0 
M 4-4 |Fil. 2.5 
M 4-4 |Fil. 2.5 
M 6-2 |Heat. 2.5 
S 6-7 |Heat. 2.5 
S 7-3 |Heat. 225 
S 7-4 |Heat. 2.5 





Plate | Plate | Screen 
poten-| cur- | poten- 





Cur-| tial | rent | tial 
rent | velts | ma | volts 
amp. 
0.25 45 ROE amie 
0,25 90 ye i | LR 
135 CAO Souuee 
0.06 90 2.2 67.5 
180 2.3 67.5 
0.06 | 135 1.2] 67.5 
180 1.3 67.5 
0.06 90 1.6 67.5 
180 127 67.5 
0.06 | 135 028+ aoe 
0.12 | 135 1.3 67.5 
180 1.5 67.5 
0.12 135 8.0 | 135 
0.06 | 180 2.0 67.5 
0.06) 13514) tee tetermncicte 
2.5 250 COLON ae wae 
2.5 300 CURE Suneoe 
300 SOROM ee coe 
1.75: ||| 5. es yalcicieciee eee 
0.8 B50 || teeters 
0.8 200) Deen 100 
0.8 250) -2| tectate 125 
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THERMIONIC VACUUM TUBES 


J. R. Martin 
te which the electronic devices may be put, the manufacturers’ specifications and special 


Abbreviations 
Ma, milliampere Pow., power 
Max., maximum Resist., resistance 
Meg., megohm R.F., radio frequency 


Min., minimum 
Mod., modulator 
Mog.Scr., mogul screw 


O, octal 


Osc., oscillator 


TUBES 
base is indicated by two numbers the first of which is the number of prongs. The base 


S, smal 

Thor., thoriated 
Tung., tungsten 
Volt., voltage 
u, micro- 





00-A 
* O1-A 


1A4 
1A6 


1B4 
1B5, 


25S 


106 


1F4 
1F6 


2A3 


2A5 
246 


2A7 
2B7 























Return to (—) filament 30000 20 666 | 
ae 4.5 11000 8 725 
385 — 9.0 10000 8 800 
0.9 — 3.0 min. 600000 a mm 
0.8 — 3.0 min. 1000000 750 750 
2.5 — 3.0 min. 400000) Anode-grid (#2): 180° max. volts, 2.3 ma. 
2.4 — 3.0 min. 500000} Osc.-grid (#1) resistor, 50000 ohms 
Conv. cond., 300 micromhos. 
0.7 — 3.0 1000000: 550 600 
0.6 — 3.0 1500000 1000 650 
ae — 3.0 35000 20 575 
2.0 — 3.0 min 550000} Anode-grid (#2): 1805 max. volts, 3.3 ma. 
2.0 — 3.0 min. 750000} Ose.-grid (#1) resistor, 50000 ohms. 
Conv. cond., 325 micromhos. 
— 4.5 200000 340 1700 0.34 16000 
0.6 — 1,5 1000000 650 650 
— 2.0 Screen supply, 135 volts applied through 0.8 megohm 
resistor. Grid resistor, 1.0 megohm. Voltage 
gain, 46. 
—45.0 800 4.2 5250 3.5 2500 
Self-bias, *eOfohms |} Gtasttiagst| Peee...-cttellescatesic 10.08 5000 
— 62.0 a eT 80 es eee intone. 15.08 3000 
ele che misitieit ae ae cae See type number 42. 








eM Re ok. See type number 75. 


Br ht ree See type number 6A7. 
Spread tf See type number 6B7. 





2549 











Type 
No. 





6A4, 


6A6 
6A7 


M 6A88 





6B7 


M 6B8 


M 6C53 
6C6 


6D6 


6E5 


M6F53 


M 6F63 


6F7 











Description and use Base 
Pow. amp., pentode, class|M 5-2 
A. 
Twin triode, amp....... M 7-2 
Pentagrid conv.‘........ Ss 7-3 
Pentagrid conv.‘........ SO 81 
Duplex diode, pentode 
Pentode unit as R.F.|S 7-4 
amp. 
Pentode unit as A.F.JS 7-4 
amp. 
Duplex diode, pentode 
Pentode unit as R.F.|SO 85 
amp. 
Pentode unit as A.F.|SO 8-5 
amp. 
Det.,? amp., triode 
Class A amp.......... SO 6-12 
Bias detector......... SO 6-12 
Triple grid det., amp..../S 6-6 
Triple grid amp. 
Screen grid R.F.amp..|/S 6-6 
Mixer in superhetero-|S 6-6 
dyne . 
Electron ray tube, visual|S 6-13 
indicator 
High-mu triode, class A/SO 5-11 
amp. 
Pow amp., pentode 
Pentode, class A...... SO 7-14 
Triode,!° class A...... SO. 7-14 
Pentode, push-pull, SO 7-14 
class ABz? 
Triode, push-pull,10 SO 7-14 
class AB»? 
Triode, pentode 
Triode, classAamp..../S 7-5 
Pentode, classAamp../S 7-5 
Pentode unitas mixer..|S 7-5 








Typet 





Fil. 
Heat. 
Heat. 


Heat. 


Heat. 
Heat. 


Heat. 
Heat. 


Heat. 


Heat. 
Heat. 


Heat. 
Heat. 
Heat. 


Heat. 


Heat. 


Heat. 
Heat. 


Heat. 
Heet. 
Heat. 
Heat. 
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RECEIVING 




















Cathode 
Plate | Plate | Screen 
poten-| cur- | poten- 
a Cus tial | rent | tial 
volts | amp. volts | ma | volts 
6.3 |0.3 | 100 9.0 | 100 
180 | 22.0 | 180 
6: 3.a}02S 3 00)NM sce. sees 
6.3 }0.3 | 100 1.3 | 50 
250 3.5 | 100 
6.3 |0.3 | 100 142} 50 
250 3.3 | 100 
6.3 |0.3 | 100 5.8 | 100 
250 9.0 | 125 
6.3 |0.3 904) cr tec oberon 
300145)... :a<calloneeees 
6:3)7/0.3 250 10.0 | 125 ; 
6.3 |0.3 9012). See. afcerae 
UNEP sel ine sarc 
6.3 |0.3 | 250 8.0) 2.40. 
250! | 1.0 ]..... 
62350230) | 2500) oe ee aloes 
6¥9210-398 2500 eee 100 
6.3 |0.3 | 100 8.0 | 100 
250 | 8.2 | 100 
6.302305) LOO ss. 100 
250 Ol se 100 
6233/0 .32)| 100. J), eel eee 
2509 Actas ell raetee 
6.3 |0.3 250 “| 029 ne cec 
250%} 0.4 |...52. 
6.3 |0.7 | 250 | 34.0 | 250 
315 | 42.0 | 315 
623; 0:7 i250 (S1HO Nees 
6.3 |0.7 | 375 | 54.0 | 250° 
375 | 34.0 | 250 
GSO Ahs500} 5020 ieee 
350 | 45.0 |...... 
6.3 10.3 | 100 325). see 
6.3 |0.3 | 100 6.3 | 100 
250 6.5 | 100 
6.3 0.3 | 250 2.8 | 100 











TUBES (Continued) 





Trans- 


Plate Power | Load 
ayes resist. mal poms output | resist. 
3 ohms arohes watts ohms 

















83250 100 1200 0.31 11000 
i , 45500) 100 2200 1.40 8000 
6A6 piele/= 92a ws Re ee as.. « |) ee type number 6N7. 




















6A7 600000| Anode-grid (#2): 2505 max. volts, 4.0 ma. 
360000) Ose.-grid (#1) resistor, 50000 ohms. 
Cony. cond., 520 micromhos. 
M 6A8 600000) Anode-grid (#2): 2505 max. volts, 4.0 ma. 
360000} Ose.-grid (#1) resistor, 50000 ohms, 
x Cony. cond., 500 micromhos, 
6B7 
1.7 — 3.0 300000 285 950 
2.3 i— 3.0 650000) 730 1125 
Self-bias, 3500 ohms. Screen resistor = 1.1 meg. Grid resistor,8 0.5 megohm. 
Gain per stage = 55. : 
Self-bias, 1600 ohms. Screen resistor = 1.2 meg. Grid resistor,® 0.5 megohm. 
Gain per stage = 79. 
M 6B8 | | | | | 
2.3 — 3.0 600000 800 1325 
Self-bias, 3500 ohms. Screen resistor = 1.1 meg. Grid resistor,6 0.5 megohm 
Gain per stage = 55. 
Self-bias, 1600 ohms. Screen resistor = 1.2 meg. Grid resistor,* 0.5 megohm. 
Gain per stage = 79. 
M 6C5 | | 
— 8.0 10000; 20 2000 
— 5.0 Gain per stage = 14. 
i —17.0approx.} Plate current to be adjusted to 0.2 ma with no signal. 
GC 118226. ).. Al ee. 58... See type number 6J7. 
6D6 
2.2 — 3.0 min. 250000 375 1500 
2.0 — 3.0 min. 800000. 1280 1600 
EA, —10.0 Oscillator peak volts = 7.0 
—10.0 


6E5 Plate & target supply = 100 volts. Triode plate resistor= 0.5 meg. Target 
cur = 4.5 ma. Grid bias, —3.3 volis; shadow angle, 0°. Bias, 0 volts; angle, 
90°; plate cur., 0.19 ma. : 

Plate & target supply = 250 volts. Triode plate resistor = 1.0 meg. Target 
cur.= 4.5 ma. Grid bias, —8.0 volts; shadow angle, 0°. Bias, 0 volts; angle, 
90°; plate cur., 0.24 ma. 


M 6F5 — 2.0 66000] 100 | 1500 
— 0.3 Grid resistor, 0.25 meg.6 Gain per 
stage = 52. 
M 6F6 
6.5 —16.5 80000 200 2500 3.0 7000 
8.0 —22.0 75000 200 2650 5.0 7000 
obie —20.0 2600 7 2700 0.85 4000 
8.0 Self-bias Self-bias resistor, 340 ohms. 19.08 10000 
5.0 2050 #5" Bl), o.teeees ee en eee 19.08 10000 
BS Self-bias Self-bias resistor, 730 ohms. 14.08 10000 
= pete C2 7] ..ceeet . 2b | epee 18.08 6000 
6F7 
we — 3.0 16000 8 500 
1.6 — 3.0 min. 290000 300 1050 
1.5 — 3.0 min. 850000 900 1100 
0.6 —10.0 Ose. peak volts = 7.0. Cony. cond. = 


300 fae es 


| 





Type 
No. 





6G5 


M 6J78 


M 6K7 


M 6L63 


M 6L73 


M6N7 


M 6Q73 


M 6R73 
10 
12 


12-A 
15 


18 
198 


20 











ee ot 


Description and use 


Electron ray tube, visual|S 
indicator 


Triple grid det., amp. 
reen grid, RE. amp. |SO 


Screen grid, A.F. amp./SO 


Bias detector......... 


Triple grid amp. 
Screen grid R.F. amp. .|SO 


Mixer in superhetero-/SO 
dyne 
Beam pow. amp 
Single tube, ad Aj.. 
Push-pull, class Ai7....|SO 
Push-pull, class ABi7. .|SO 


Push-pull, class ABe7. .|SO 


.|8O 


Pentagrid mixer,” amp. 
ae in superhetero- 


Claw: ‘4 Guy One dene hidod 
Twin triode, amp. 
Class A (as driver)}8. . . 


Duplex diode, high-mu 
triode, triode unit as 
class A amp. 


Duplex diode, triode, tri-/SO 
ode unit as class A amp. 


Pow. amp., triode, class A 
Det.,? amp., triode, class A 


General purpose......... 
are amp., pentode, class|S 


Output pentode......... 
Twin triode, ampi, class B 


wt 





mM 


Pow. amp., triode, class A 


6-13 


7-13 
7-13 


7-13 


7-13 
7-13 


7-18 
7-18 
7-18 
7-18 


7-15 
7-15 
8-2 
8-2 
7-16 


7-16 


MB 4-4 
MB 44 


4-4 
5-6 


6-1 
6-3 


4-4 





Type! 


Heat. 


Heat. 


Heat. 


Heat. 


Heat. 
Heat. 


Heat. 
Heat. 
Heat. 
Heat. 


Heat. 
Heat. 
Heat. 
Heat. 
Heat. 


Heat. 
Fil. 


D.C. Fil. 


Fil. 
Heat. 


Heat. 


D.C. Fil. 
D.C, Fil. 


2552 


Cathode 































Poten-| Cur- Poten- 
tiak | rent ic 
volts | amp. 
6.3" 0.3 =|/100 4) 3... S82 |ha.aae 
25090 Sa0,..3a 0h anaes 
6.3 |0.3 | 100 100 
250 100 
6.3 |0.3 HOR eter <. 
S001 IGS 02 Sl cere 
6.3 |0.3 250 100 
6.3 |0.3 90 90 
250 125 
6.3 |0.3 2500s Seen 100 
6.3 |0.9 250 250° 
250 250 
6.3 |0.9 | 250 250: 
250 250: 
6.3 |0.9 | 400 300: 
400 300 
6.3 |0.9 | 400 250 
400 300 
6.3 |0.3 | 250 100 
6.3 |0.3 | 250 100: 
6.3 |0.8 | 250 
294 
GvS HOB 25H) leis. Fie. 
S00) |. treet base 
6.3: (0.3. | 100 |, @2385)..... e 
25000), Lal eee 
10016 | 0.25].:.... 
2507 | 0.51) .... 5 
6.3 0.3 | 250 | 9.5)]-....0 
2508 Wy LESbi eos 
7.5 (L225 |) 3500 (PAGE OU be an 
425 18200) 6) see 
Lidl 10025' |) | SOM I) 25h) e-em 
135 Oke SLO Reine 
5.0) /0V25 | 180) |. 7.6).....- 
2.0 10.22.) 67.5 67.5: 
135 67.5 
14.0 |0.30 | 250 
250: (0526-4) 135i0 JE. . dereliction 
135 
3.3 |0,132} 90 
135 








TUBES (Continued) 
~ : 








Ser: Trans- 
T Grid Plate A i Power | Load 
Nat SH biast resist, f poet ponent - output | resist. 
, volts ohms nmhos | Watts | ohms 

















| | 
6G5 Plate & <target supply = 100 volts. Triode plate resistor= 0:5 meg. Target. 
cur. = 4.5 ma. Gnd bias, —8 volts; shadow angle, 0°. Bias, 0 volts; angle, 
90°; plate cur., 0.19 ma. 
Plate & target supply = 250 volts. Triode plate resistor= 1.0 meg: Target 
cur. = 4.5 ma. Gnd bias, — 22 volts; shadow angle, 0°. Bias,.0-volts; angle, 
90°; plate cur., 0.24: ma. 














M6I7 
0.5 — 3.0 | 1000000 1185 1185 
6.5 — 3.0 >1500000} >1500 1225 
Self-bias, 2600: ohms. Screen resistor = 1.2- meg. Grid-resistor;* 0.5. megohm. 
Gain per’stage = 85. 
Self-bias, 1200 ohms. Screen resistor = 1.2 meg. Grid resistor,® 0:5: megohm. 
Gain per stage = 140. 
n be ASU CL | \...Aeeey | Plate resistor, 500000: ohms. Grid 
| resistor,$ 250000 ohms. 
M 6K7 
1.3 — 3.0 min. 315000 400 1275 
2.6 — 3.0min. 600000. 990 » 1650 
|—10.0 Oscillator peak volts = 7.0. 
M 6L6 | | 
5.0 1 S50R ha dase os Sane al ts Soe 6.5 2500 
5.4 | Self-bias: Self-bias resistor, 170-chmas: 6.5 2500 
10.0 =46,OP 0.05 |. uel FR cated ab ep gees 14.58 5000: 
10.0 | Self-bias. | Self-bias resistor, 125-ohms. 13.8% 5000: 
6.0 Fae) ee (PRRs 4 fe. 2a ee 34.08 6600 
7.0 Self-bias Self-bias resistor, 200 ohms. 32.08 6600 
4.0 —B0;0P 0.8 182. . eGR To... Ja: | ated 40.08 6000 
6.0 '—25.0 PRRES: | ee 3 Wc Se 60.08 3800 
M 6L7 i | 
6.2 — 3.0 Ose.-grid (43) bias, —10 volts. Grid #3 peak swing, 
| | 12 volts min. Cony. cond., 350 micromhos. 
5.5 |= 3.0min.12| 800000) +880 | 1100 
M 6N7 
Sc j—- 5.0 11300 35 3100 |>0.4 >20000 
wa i— 6.0 11000 35 - 3200 |>0.4 > 20000 
age ii~0 Power output is for one tube 8.0 8000 
| ae iy 0 at stated plate-to-plate load. 10.0 10000: 
M 6Q7 | wy i j— 2.5 87500 70 | 800- | 
| 2a I— 3.0 58000 70 1200 
an 4 j— £.1 (Grid resistor,® 0.5) Gain per stage = 35. 
ode ji— 2.0 ( megohm. 1 Gain per stage = 43. 
M 6R7 ae jI— 9.0 8500} 16 1900 | 0.28 Pu 
ade i— 6.0 Grid resistor,s 0.5 megohm. Gain per stage = 12. 
10 =a '—32.0 5150 8 1550 0.9 11000 
23 —40.0 5000: 8 1600 1.6. 10200 
12 fe i— 4.5 15500 6.6 425 i 
| + i—10.5 15000 6.6 440}. 
12-4 +5 |-13.5 5000 8.5 1700 0.260 | 10800 
15 0.3 = 1.5 630000! 450 710 
0.3 + 1.5 800000 600 750 
18 te —16.5 75000 165 2200 3.000 9000 
19 | 0 Power output is for one tube at | 2.1 10000 
\— 3.0 stated plate-to-plate load. 1.9 10006 
20 —16.5 3.3 415 0.045 9600 
—22.5 6300 3.3 525 0.116: 6500 








Type 
No. 





32 
33 


34 
35 
36 


37 


39, 44 
40 


40 
413 








RECEIVING 



































Cathode 
——]| Plate | Plate | Screen 
A poten-| cur- | poten- 
Description and use Base Type! Pee oe tials lisren ti laeial 
volts | amp. volts | ma | volts 
R.F, amp., tetrode...... M 4-9 |D.C. Fil} 3.3 |0.182] 135 1.7| 45 
135 327 )| 67.5 
REN AM ps eelelete sie 5-5 |Heat. 15.0 |0.35 | 135 1.0 30 
R.F. amp., tetrode 
- BADD «see tel sisiexels M_ 5-5 |Heat. 2.5 |1.75 | 180 4.0} 90 
250 4.0] 90 
Bias detector......... M_ 5-5 |Heat. 235 W175 | 125019). 20t045 
Pow. amp., pentode, class|SO 7-14|Heat. 25.0 |0.3 95 | 20.0] 95 
A 180 | 38.0 | 185 
Amp., triode, class A....)M 4-4 |Fil. 1.5 |1.05 Hy es wears 
180 BP | Beets, 
Detector. izeng fico) eed 5-1 | Heat. 15.0 |0.35 | 90 AB bl cictertan 
Det.,? amp., triode 
Class A amp.......... M_ 5-1 |Heat. 2.5 (1.75-| 185 4 ‘al eee 
250 5.2 
Bias detector......... M_ 5-1 |Heat. es DEY APA, |lsceocc 
General purpose......... 5-1 |Heat. 15.0 |0.35 | 90 7:6 
Special detector......... 5-1 |Heat. 2.5 {1.00 | 180 4.5 
Det.,? amp., triode, 
Class’ Avamp:...../-. <}- S 44 /|D.C. Fil) 2.0 0.06] 90 2.5 \apeeee 
135 3.0%) Shae 
180 RSAC eee 
Class B amp......0.:. S 44/D.C. Fil} 2.0°510.06 | 157.5) 1:0 |-:2... 
Power amp............. 5-1 |Heat. 15.0 0.85 | 180 | 22.0)...... 
Pow. amp., triode, class A|S 4-4 |D.C. Fil.) 2.0 |0.13 | 135 830i} eee 
180 i) L253) 
R.F. amp., tetrode 
Ramp aiee.kacs 3a M 449 |D.C. Fil.) 2.0 |0.06 | 135 1.7 | 67.5 
180 1.7} 67.5 
Bias detector......... M 4-9 |D.C. Fil.) 2.0 |0.06 | 18015]...... 67.5 
Voltage amp............ 5-1 |Heat. 15.05}0.354)) 135 bre raed’ 
Hows amp., pentode, class|M 5-9 |D.C. Fil.| 2.0 |0.26 | 180 | 22.0 | 180 
R.F. amp., pentode...... M 4-11}D.C. Fil.) 2.0 |0.06 | 135 2.8 | 67.5 
180 2.8 67.5 
R.F. amp., tetrode...... M_ 5-5 |Heat. 2.5 11.75 | 180 6.3] 90 
250 6.5 | 90 
R.F. amp., tetrode 
RF, ampappesst S 5-5 |Heat, 6.3 |0.3 | 100 1.8} .55 
250 3.2 | 90 
Bias detector......... S 5-5 |Heat. 6.3 |0.3 | 10019}...... 55 
25019 | ee 90 
Det.,? amp., triode 
Class Avampie.. aceon. S 5-1 |Heat. 6.3 |0.3 90 Dei isis eer 
: 250 eb S.55ek 
Bias detector......... S 5-1 |Heat. 6.3 |0.3 90. beeen Se Soe 
250: “| aden allt eee 
Pow, amp., pentode, class|S 5-6 |Heat. 6.3 }0.3 | 100 7.0 | 100 
A 250 22.0 | 250 
R.F. amp., pentode...... S 5-6 |Heat. 6.3 10.3 90 5.6} 90 
250 5.8 | 90 
Voltage. amp., _ triode,|MB 4-4 |D.C.Fil.| 5.0 /0.25 | 1354] 0.2 |...... 
class A 18012] 02) 2 2ae8 
Power amp............. 5-1 |Heat. 15.0 |0.40 | 180 | 21.0]...... 
Pow. amp., pentode, class|S 6-2 |Heat. 6.3 |0.4 | 100 9.0 | 100 
A 250 32.0 | 250 
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TUBES (Continued) 





























Grid Plate Power | Load 
Type cur- ; Amp. | conduct- i 
No. rent Lae Sasi factor ance oe ee 
a v 8 umhos | Watts | 0 
22 0.6max |— 1.5 725000 270 375 
1.38 max. |— 1.5 325000 160 500 
22 rs an 5 700000 400 570 
24-A 
1 7 max. |— 3.0 400000 400 1000 
1.7 max. | 3.0 600000 630 1050 
4p — 5.0approx. Plate cur. to be pee to 0.1 ma with no signal. 
M 25A6 4.0 —15.0 45000 90 2000 0.9 4500 
7.5 —20.0 40000 100 2500 2.75 5000 
26 ae = 7.0 8900 8.3 935 
—14.5 7300 8.3 1150 
aH — 1.5 9000 10.5 1165 
7 
— 9.0 9000 9 1000 
—21.0 9250 9 975 
—30.0 approx. Plate current to be erie ce to 0.2 ma with no signal, 
28 — 1.5 9000 10.5 165 
a — 3.0 20700 30 1480 
— 45 11000 9.3 850 
— 9.0 10300 9.3 900 
—13.5 10300: 9.3 900 
10) BR Leo AIM , Let or al) ae ee 2.18 8000 
30 —27.0 3500) 3.8 1100 
31 —22.5 4100 3.8 925 0.185 7000 
5 —30.0 3600 3.8 1050 0.375 5700 
0.4max. |— 3.0 950000 610 640 
0.4 max. |— 3.0 1200000 780 650 
ae — 6.0approx. Plate current to be adjusted to 0.2 ma with no signal. 
32 Movs — 3.0 32000 30 940 : 
33 5.0 —18.0 55000 90 1700 1.4 6000 
34 1.0 — 3.0 min. 600000 360 600 
1.0 — 3.0 min. 1000000 620 620 
35 2.5 max. |— 3.0 min. 300000 305 1020 
2.5 max. |— 3.0 min, 400000 420 1050 
36 
eis — 1.5 550000 470 850 
1.7 max. |— 3.0 550000 595 1080 
ae — 5.0 Grid bias values are approximate. Plate current to 
; — 8.0 be adjusted to 0.1 ma with no signal. 
3 
Sas — 6.0 11500 9.2 800 
aes —18.0 8400 9.2 1100 
a —10.0 Grid bias values are approximate. Plate current to 
ao —28.0 be adjusted to 0.2 ma with no signal. 
38 1.2 — 9.0 140000 120 875 0.27 15000 
3.8 —25.0 100000 120 1200 2.50 10000 
39, 44 1.6 — 3.0 min 375090 360 960 
1.4 — 3.0 min. 1000000 1050 1050 
40 te — 1.5 150000 30 200 
Soe — 3.0 150000 30 200 
40 dit. —40.5 2000 3 1500 
41 L.6 — 7:0 103500 150 1450 0.33 12000 
5.5 —18.0 68000 150 2200 3.40 7600 
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RECEIVING 












































Cathode 
—| Plate | Plate’ | Screen 
Type Description and use Base 1h Poles, pes poe ib neler 
ype volés — volts | ma | volts 
42 Pow. amp., pentode j P 
Pentode, class A...... M 6-2 |Heat. 6.3 |0.7 4 34.0 | 250 
31 
Triode,!9 class A...... M_ 6:2 |Heat. 6.3 |0.7 | 250 
Pentode, push-pull,|M 6-2 |Heat. 6.3 |0.7 | 375 
class AB3? 375 
Triode, push-pull,!9|M 6-2 |Heat. 6.3 |0.7 | 350 
class ABs? 350 
43 Pow. amp., pentode, class|M 6-2. |Heat. 25.0 \0.3 as 
45 Pow. amp., triode 
Class\A5.\. Addde.s, tt or M 44 |Fil. 2.5 1.5 i 
275 
Class AB27,........... M 44 |Fil. 2.5 1.5 a8 
2 
46 Dugl grid bow. amp. 
ass AW. 259 1. odo ots M 5-3 |Fil. 2.5 11.75 | 250 
ces Bean hain kesh M &8 |Fil. 2.5 |1.75 | 300 
400 
47 or amp., pentode, class|M  5+2 |Fil. 2.5 |1.75 | 250 
48 Pow. amp., tetrode 
Tetrode, class A....... M 641 |D.C. 30.0 |0.4 96 52.0'|} 96 
Heat. 125 56.0! | 100 
Tetrode, push-pull,|M 6-1 |D.C. 30.0 |0.4 | 125 |100.0'| 100 
class A Heat. 
48 General purpose......... 5-1 |Heat. 15.0 |0.35 | 90 4.51 |.... 4 
49 Dual grid pow. amp. 
Class "A20! seats coe wets M_ 5-3 |D.C. Fil} 2.0 0.12 | 135 6.0) |. .22-5 
Class BP sca Forctnayt foe M_ 5-3 |D.C. Fil.| 2.0 |0.12 | 180 4:0). casee 
50 Pow. amp., triode, class A|MB 4-4 |Fil. 7.5 (1325 1300 | 35.0]... 242 
400 55.0) | saa 
450 55:0 lo ceeee 
51 Varlable mu............ 5-5 | Wil. 2.5 {1.75 | 180 5.801 75 
250 6.3 | 90 
52 Output amp............: 4-4 |Fil. 6.3 {0.30 | 100 42.0]. 2008 
53 Twin triode, amp........ M21 7-2 |Heat. 2.5 |2.0 BL Ue eee Beacon 
55 Duplex diode, triode, tri-/S 6-7 |Heat. 2.9. (1.0. W250) |e e-cicte| onset 
ode unit as amp. 
56 Super-triode amp., det.2..]S 5-1 |Heat. 2.5: 030 i 250. |S. a satel oom 
57 Triple grid det., amp..../S 6-6 | Heat. 275 NO) 2b0 we eae 100 
58 Triple grid amp., mixer..|S 6-6 |Heat. 2.5 11.0 || 250 |... 100 
59 Triple grid pow. amp. 
Triode,”? class A...... M 7-1 |Heat. 2.5 |2.0 250 6. 
Pentode,”3 class A..... M 7-1 |Heat. 2.5 |2.0 | 250 : 
Triode,*4 class B...... M 7-1 |Heat. 2.5 12.0 ae 20. 
64 R. F. amp.. 5-5 |Heat. 6.3 |0.40 | 135 3.0 67 
65 R. F. amp.. 5-5 |Heat. 6.3 |0.40 | 185 3.5 | 67 
67 Power amp.. 5-1 |Heat. 6.3 |0.40 | 135 5.0 |\-5aa08 
68 Output pentode......... oA Heat. 6.3 10.40 | 185 | 14.0 | 135 
69 Special detector......... Heat. 6.3 |0.30 | 180 4.8) |.2..5m 
71-A ‘| Pow. amp., triode, class A} MB tA Fil. 5.0 |0.25 4 10, 0:)| Ferree 
1 20.0 |... «ss 
vi) Davies diode, high-mujS 6-7 |Heat. 6.3 |0.3 | 250%] 0.4 |...... 
triode 
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TUBES (Continued) 

























































Sereen . Trans- 
Type cur- eee ae Amp. | conduct- ee pos 
No. rent . factor anee p east. 
volts: obms ahi watts | ohms 
ma & 08 
42 | 
6.5 —16.5 80000 190 2350- 3.0 7000 
8.0 — 22.0 100000) 260 2600 5.0. 7000 
eB i— 20.0 2700) 6.2 2300 0.65 3000 
8.0 | Sel&bias Self-bias resistor, 340 ohms. 19.08 10000 
&.0 i— 26.0 = eed s 19.08 10000 
Self-bias, 730 ohms. : 14. 08 10000: 
ahs. — 38.0 a 18.08 6000 
43 4.0 —15.0 0.90 4500 
pe 7.5 — 20.0 2.75 5000 
oO 
— FL.5 1650 0.82 2700 
: — 56.0 1700, 2..00: 4600 
Self-bias, 775 ohms. | ........ 12.08 5060 
2 ae GG 1h. heebabe 18.08 3200 
46 
— 33.0 2380: 1.25 6400 
USE ee | ee rt 16.08 5200 
TE eat || eee 20.08 5800 
47 —16.5 60000, 2.% 7000 
48 
a. | Mes | eectectee 5 iecl|) aeeer ere e 3800 2.0 1500 
Oe RM iNet 15ST) ge... ei das 3900, 2.5 1500 
FN 6 1S LSS Sh pie aS eel pete 5.08 3000 
48 — 4.5 9000, 10.5 1185 
49 
'— 20.0 4175, 4.7 1125 Q.17 11000 
Opts El Ris cass eM, cee Be will boi RN 3.58 12000 
50 —54.0 2000) 3.8 1900 1.6 4600 
'— 70.0 1800. 3.8 2100 3.4 3670 
— 84.0 1800 3.8 2100 4.6 4350 
51 — 1.5 500000: 525 1050 
; — 3.0 500000. 525 1050 
52 - 0 Class B operation. 
0S Ae ee a ee See type number 6N7. 
Big 5) Picea... 08: |...-See type number 85. 
56 Ne cd o:- te « Pst See type number 76. | 
Sime) | Pate s..e 7 Bee See type number 6J7. 
a So) Oe 2 a See type number 6D6./ 
d 6 2600 1,25 5000 
% 100 2500 3.0 6000 
OAs ene: esbekeec ERD || alse! <5, acne 15.08 4600 
Op Eh tetere 4) eterdayss eS Seeetiadeill, ea dosent 20.08 6000 
64 — 1.5 350000 370 1050 
65 — 1.5 320000) 320 1000 
67 — 9.0 8200) 9 1100 
68 —13.5 64500 90 1400 
69 — 3.0 20700 30 1450. 
71-A — 19.0 2170 3 1400 0.125 3000 
— 43.0 1750 3 1700 0.790 4800 
75 ae teod.O. | | faecal lies «0 tiemiar Nws osielae, Gain per stage = 
50-60 









RECEIVING 











Cathode 
Plate | Plate | Screen 











Type Description and use Base PoteraliGure phe” She poten 
Type! | tial | rent} volts | ma | volts 














volts | amp. 













































76 Super-triode amp., det.2 
Class"A ampyee.ccesjee S 5-1 |Heat. 6.3 |0.3 25) |i saeeirs 
Bias detector......... S 5-1 |Heat. 6.3 [053% |) 250.0 |e seater 
77 Triple grid det., amp. 
creen grid, R.F.amp.|S 6-6 | Heat. 6.3 |0.3 4G 
Bias detector......... S 6-6 |Heat. 6.3 10.3 50 
78 Triple grid amp., mixer..|S 6-6 |Heat. 6.3 |0.3 
79 Twin triode, amp.,classB/S 6-8 |Heat. 6.3 |0.6 
85 Duplex diode, triode, tri-/S_ 6-7 |Heat. 6.3 |0.3 Bia Bees 
ode unit as class A amp. 20: | seem 
89 Triple grid pow. amp. 
Triode,22 class Aamp..|/S 6-6 |Heat. 6.3 |0.4 i 
Pentode,?%classA'amp.|S 6-6 |Heat. 6.3 )0.4 J 
250 32.0 
Triode,*4class Bamp../S 6-6 | Heat. 6.3 |0.4 ae ie 
99 Det.,2amp.,triode,classA/S 4-4 |D.C. Fil.| 3.3 |0.063) 90 2.5}. 
112-A ges amp., triode, class} MB 4-4. |D.C. Fil.| 5.0 |0.25 4 oe 3 
182-B | Power amp.. 4-4 |Heat 5.0 |1.25 | 200 | 18.0 |. 
183 Power amp. anes 4-4 |Fil. 5.0 |1.25 | 250 | 25.0 |. 
210 Power amp. 5 f6d 6.0.6. ose 4-4 |Fil, 7.5. |1.25-| 250 10.0 |. 
350 16.0 
425 18.0 |.....80 
257 Power pentode. .. 5-3 | Fil. 5.0 110 
291 AF. amp... .. 5-1. }Heat. 12.3 40) | \sterereyere 
Output stage |......]..... 20 | -Seeae 
293 SSE api. Meet bse 5-1 |Heat. 6.3 10: | Sees 
Output stage |......]..... 20 |lscanee 
295 ASH. AMD seh sats sa ater 5-1 |Heat. 2.5) /4. Aim ee 
, \ Output stage {......).4... .6.1.5:<a8 
303-A,26| 309-A26 
401 General purpose AAEM ee 30), 00) |90 7] 320) eee : 
402 Power output... 4-4 (Hi +] 93.0) |£.50' | 180 - | 20.0) |heerte 
483 Power output. . Sak RS a) 5). 0nit.35) || 180 | 15:3) |e 
484 meral purpose......;..| 44 /Fil. | 8.0.]1.30] 185 | 6.0]....:. 
485 General purpose.........| 5-1 |Heat. | 3.01.30] 185 | 5.5 ]...... 
864 Pe GSbicawbarcecceenis AReR. 9 §:] ST. 1 OS25s le S5ae lee cons eemene 
874 Voltage regulator........ MB ARTA otros b's cwis.azeil sseteseteilleleacnarel ie eae leet 
876 Current regulator....... Mog Songhai. Bi l).2i Gorell Riso all eens eee 
886 Current regulator....... Mog. Serlbily § |). eillstnceleececl cmemeae eee 
956 R.F amp., pentode!...0:|'...0. ue Y 5 100 
1603 Triple grid det., amp. 
Class A amp., pentode. |S 100 
Class Aamp., triode.../S 6-6 |/Heat. | 6.3/0.3 | 250 | 6.5 ]...... 
GA Penitode LA nid sdloon, EI AGIRG 6 ick ry 





TUBES (Continued) 












































Screen . Trans- 
Type cur- oe ube Amp. | conduct- raver re 
No. rent lts ra factor ance | CU rea zi — 
pie vo 0 umhos | Watts | 0 
76 
— 5.0 12000 13.8 1150 
—13.5 9500 13.8 1450 
— 9.0 
: —20.0 approx. Plate current to be adjusted to 0.2 ma with no signal, 
7 
0.4 — 1.5 650000 715 1100 
0.5 — 3.0 1500000 1500 1250 
i ae ar Plate resistor, 250000 ohms., Grid 
resistor,§ 250000 ohms 
(f\0 sta esl Mee ICS ....8ee type number 6K7. 
7 Bf 0 Power output {s-for one tube at | 5.5 7000 
0 stated plate-to-plate load. 8.0 14000 
85 —10.5 11000 8.3 750 0.075 25000 
e —20.0 7500 8.3 1100 0.350 20000 
¢ 
at —20.0 3300) 4.7 1425 0.30 7000 
a: —31.0 2600 4.7 1800 0.90 5500 
1.6 —10.0 104000 125 1200 0.33 10700 
5.5 —25.0 7000 125 1800 3.40 6750 
te pers eager sinner, Were c. | actrr cr 2.508 13600 
Or ae etd a stemrostotad tl Mereanaers 3.508 9400 
99 Sie — 4.5 15500 6.6 425 
112-A aA — 4.5 5400 8.5 1575 
, —13.5 4700 8.5 1800 
182-B ae —29.0 3330) 5 1500 
183 Gs — 60.0 1670 3 1800 
210 —22.0 6000 8 1330 0.400 | 13000 
—31.0 5150 8 1550 0.900 11000 
—39.0 5000 8 1600 1.600 10200 
257 —21.5 41000 55 1350 0.800 6000 
291 —11.0 8700 6.8 T8O) eee tae 20000 
—11.0 4400 11,2 2550 1.250 3000. 
293 eaten (TL Iota PMR Vier es chi rcs IMEI el eet eeia Aaeor ee 100000 
TD AE, A cists) | sussaatetrier nil greny< ete 1.250 8000 
295 —14.0 12000 14.4 1200 olsen 7500 
— 3.0 3000 13 4350 4.500 4000 
401 — 4.5 10000 8 1000 
402 —40.0 2000 3 1000 
483 —40.5 2450 3.3 1340 
484 — 6.0 8900 12.5 1400 
485 — 6.0 8900 12.5 1400 
864 A = OO by Nec rcs 8.2 
nae — 4.5 13500 8.2 610 
874 Min. D.C. starting supply voltage, 125 volts. D.C. operating current, 10-50 ma. 
D.C. operating voltage, 90 volts. Max. current (continuous), 50 ma. 
876 Voltage range, 40 to 60 volts. Operating current, 1.7 amperes. 
886 Voltage range, 40 to 60 volts. Operating current, 2.05 amperes. 
oe 1.8 — 3.0 800000 1440 1800 
16 
0.5 — 3.0 >1500000) >1500 1225 
Jen — 8.0 105v0 20 1900 
GA —10.0 30000 60 2000 0.800 7000 
KR-5 11.0 470v0 100 2100 1.200 £8000 





RECEIVING 






Cathode 





Plate | Plate | Screen 
poten-| cur- | poten- 
tial | rent | tial 
volts | ma | volts 





Poten-| Cur- 
Type! | tial | rent 
volts | amp. 














1 Rither A.C. or D.C. may be used on filament or heater, except as specifically noted. 
For use of D.C. on A.C. filament types, decrease stated grid volts by 4 (approx.) of filament 


voltage. 

2 Vor grid leak detection, plate volts 45, grid return to +- filament or to cathode. 

3 Also available in octal base, glass bulb type. Characteristics data for the glass type, 
except for some difference in capacitance value, are the same as for the ape listed. In certain 
cases where socket connection to shield on metal type tube is indicated there is no connection 
on the glass type tube. 

4 Grids /3 and #/5 are screen. Grid //4 4 signal Input control grid. 

6 Supply voltage applied through 20000 ohm voltage dropping resistor. 

6 Vor grid of following tube. 

'7 Subscript 1 on class of amplifier service (as AB1) indicates that grid current does not 
flow during any part of input cycle. Subscript 2 on class of amplifier service (as ABs) 
Indicates that oid current flows during some part of the input cycle. 

8 Power output is for two tubes at stated plate-to-plate load. 

® Triode plate supply voltage and maximum target voltage; minimum target voltage = 


volts, 
10 Grid //2 tied to plate. 


TELEPHONE AND 





























Cathode 
if ihe Maye 
pe plate plate 
in Description and use Type ae ae potential | current 
volts | amp. volts 78 
101-D Repeater ae nonaiciss dentate Coat. | 4.5 |1.00 130 7.5 
101-F AMOD,, RODEATED: «00. cob cneuntrette Coat. | 4.15 |0.50 190 10.0 
101-H RODGaten ecru sity sturainola-ncmaies Coat. | 4.5 {1.00 130 7.5 
101-J Amp., repester........:00versnees Coat. | 4.15 10.50 190 10.9 
102-D VOlGs GMD ae titan i cal cvc Terme mers Coat. 2.01.0 190 1.46 
102-F Volt; aminrdpty scorns «deen Coat. 2.1 10.50 190 1.75 
102-G Voltamiecetinnr nici sandman Coat. PH yl) 190 1.46 
104-H Cable‘ambrcente-ce borin: sarees Coat. 4.5 |1.00 130 20.5 
105-A ATMDIIMGN: wearin teste te sicher Coat. 4.0 |0.50 150 40.0 
107-A POON ORG. ih okies cients 6 Tung. | 4.0 |3.00 | — 50 10.0 
203-D General purpose........ ..|Coat, 2.6 {1.00 60 1.8 
205-D, B | ALF. & R.F. amp., ose ..JOxide | 4.5 11.6 400 50.0 
215-A Amp., det, O80\;.;......./+.+. +.) |Ooat, 1.0 {0.25 100 2.1 
216-A General purpose..7...;::.....s008 Coat. 6.0 11.05 130 6.5 
230-D General purpose................0. Coat. 3.1 |0.06 90 2.1 
231-D AIAN MOU), O80 trains ts cui Coat. 8.1 |0.060 135 2.50 
235-D General purposes... cnn. denser Coat. 5.0 10.25 135 5.0 
239-A General purpose,.................|Coat, TE 027 100 2.3 
244-A doch oR 8): [Sorte NRA G GR URRCS aeir ori Heat. 2.0 {1.6 180 6.2 
245-A Volt. amp., det., tetrode,.......... Heat. 2.0 /|1,60 180 5.1 
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TUBES (Continued) 













Trans- 














Type Amp. | conduct- 

No. factor ee ’ eeu aa fact 
KREO Ree Oe Fl oheneen 10000) 9 td 9 I) 400i eee 100000 
RR eee OE © 1 deny 1O000| 14, | 1400 TR eee 100000 
KR-25 3.000 9000 





11 Cathode current, 0.43 ma. 

¥ Grids #2 and #4 are screen. Grid #1 is signal input control grid. 

18 Both grids connected together; likewise, both plates. 

14 Applied through plate resistor ‘of 250000 ohms, 

16 Applied through plate resistor of 100000 ohms. 

16 Applied through plate resistor of 150000 ohms. 

v7 Applied through 200000 ohm plate resistor. 

18 For signal input control grid tat); control grid #3 bias, —3 volts. 

19 Applied through plate resistor of 250000 ohms or 500 henry choke shunted by 0.25 
megohm resistor, 

20 Grids #1 and #2 tled together. 

21 Requires different socket from small 7-pin. 

22 Grid #1 is control grid. Grids #2 and 13 tied to plate. 

23 Grid #1 is control grid. Grid #2 is screen. Grid #3 tied to cathode. 

24 Grids #1 and #2 Cee bs together. Grid #8 tied to plate. 

25 Cathode current, 0.65 

26 Tubes number 303-A dnd 309-A, often used as receiving tubes, are listed under Telephone 
and Industrial Tubes. 


INDUSTRIAL TUBES 








Screen Screen . Trans- 
Type grid. ‘ grid Grid Bk? gmp. conduct- pee 
oO. potential! current 4 actor ance ( 
yolts ate volts ohms aaa ae watts 
UVES OPS Genet ay le Pain ae — 9.0 5700 5.9 1030)5 |ee bere 
TDI a ae ses. 4 Ae Oe. a. —14.0 4800 6.5 1120 250 
1MT-HD eos ay...5..9' ele ty. Roe — 9.0 5700 5.9 1030) | ae. 
IES So So ee a —14.0 5000 6.6 rete 250 
1h2eD) SP \| Ge... 2 Ce Pe. Bd — 2.0 43000 30.2 1Q04 | sex. ete 
ANC RR LB sea ON Gh tet — 2.0 36000 30.6 85001) eee 
1022G i ae has. 284 — 2:0 43000 30.2 OW) © ene 
1042s | F005 7.4 ole tt. ks —20.0 2100 2.5 1490.) | wae ce 
TQ5SAS 9 |B 04 Oe Peete 8 0 3000 5.0 1500-5 |. 5-8 
1O7oA ) | Bete. 6O40(C:G:) |) 2500 |) ccs citewi os +) cecal: munweiee [lo oleae 
2H35° f iaee oe DEE. ons a — 3.0 10000 6.8 S80. '  .. een 
20521; | Gi iarca  fis aged — 29.0 3800 7.2 1890 1400 
Q1bPAS | | ORE 04 AN Rod —10.0 14500 5.6 390 26 
21 6eAry | leek MP Plo ed — 9.0 6000 5.8 O7D 1 || uae 
2B0sDieg NAPE coca OND dees — 3.0 16000 8.0 SOO A ||” went. 
2313D 44 || Aek.. 4 Ae. da — 7.5 15600 8.4 540 27 
QB5R GT BO sion OW Whore had — 6.0 7000 9.0 1280 
2BOEACRT | A 7 8 BPEL Bd — 8.0 15000 6.2 AlGT | - can a. 
2A4cAeld || ape.) wipe... x. < —i0.0 10000 9.8 980 128 
245-A 45.0 1.5 — 1,5 220000 170.0 HAUS Sin meee 











to 
et 
fon) 
es 


TELEPHONE AND 



































246-A Volt. amp., det., tetrode........... Coat. 3.3 |0.100 180 1.55 
247-A Amp; idets Os¢st..secne- sees Heat, 2.0 {1.6 135 2.0 
252-A ‘AID :, OBC aly o:cle, ata Rate eis:s\ atee eter Coat. 5.0 |2.0 500 58 
257-A Amp), (det O80.) 1) ete: « «tetas Coat. | 3.1 {0.060 135 2.50 
259-A Volt. amp., det., tetrode........... Heat. | 2.0 {1.60 250 5.7 
259-B Volt. amp., det., tetrode. jabnie sce Heat. | 2.0 |1.6 250 5.7 
262-A AcBamip Aeaserstetaseiscieetie iets Heat. | 10.0 |0.32 180 2.8 
264 A Wamp sonaceis selene eee Coat. 11 10.25) 90 2.9 
264-4; B LAR amp sone. co neater tae Coat. | 1.5 0.300 100 2.70 
271-A ACE. or R.B amps, 08Gles. seu. Heat. 5.0 |2.0 450 60.0 
272-A ACh: ori Rel amp;detaseese. se sl Heat. | 10.0. |0.32 - 180 6.2 
273-A Detector eat deci taedeae sss. Heat. 2.0 {1.60 135 50.0 
275-A JAH Samp stp. bys cectsta leet tatesatoral oho ain etote Coat. 5.0 |1.2 300 51.0 
281-A A.F. amp., control, tetrode........ Oxide | 5.0 /1.6 250 45.0 
283-A Volt.amp., tetrode.......-.---+ «++ Heat. | 2.0 |1.60 250 6.0 
285-A A.F. amp., pentode.........-..0.+ Heat. | 2.0 {1.60 250 12.5 
286-A Volt. amp., pentode.............. Heat. | 2.0 {1.60 250 6.3 
300-A ACW Samp sap Sete js Geiciersis sini: 2G fe. atepe,cis Dion brs 450 80.0 
303-A AF. amb det., .rectifier.........1c «> Heat. | 2.0 |1.60 200 ney 
309-A A.F. or R.F. amp., pentode........ Heat. | 10.0 |0.32 250 4.85 
310-A } Voltage amp., pentode. itis ciara es Heat. | 10.0 |0.32 250 5.5 
864 Non-microphonic. . pacha ne cer wees Coat. |) Lak (0.29 90 Dadi 
DRH-500 | Ionization gauge. . sb |ho15: 180 3.5 
DRH-501 | Ionization gauge........ 5.0 |3.00 180 4.5 
DRH-505 | Electrometer tube 2.5 10.25 6 0.2 
DRJ-521 | Interstage amp.. 2.5 {1.00 250 13.0 
DRJ-522 | Interstage amp.. die eee AES 2.5 1.00 250 5.0 
DRJ-524 | N on-microphonic. . Pa eee ese 1.1 }0.25 90 2.5 
DRJ-528 | Low-filament cur......2.......... . | 10.0 |0.06 135 9.0 
DRI-D460 WOME. AMD fea c)- sclne ec iaeie is aele Coat. 2.5 11.5 450 13.5 
DRJ-548) |iWolt! amp). ..<..seresmeiieles = bes = Coat. 5.0 |0.25 180 1.4 
DRJ-549) [WoltPamp reed). « jeiciccapicieses <1 o's Coat. | 2.5 |1.00 180 4.0 
DRJ-551 | Current amp............-....:... Coat. | 7.5 |1.25 450 38.0 
DRJ-552) |\Current amp: ..... 4.015. .-5.0)-c0 Coat. | 7.5 |0.50 425 20.0 
DRJ-5544 |'Currentiamp?.....icd-- .--- oe Coat. 1.1 10:25 135 8.0 
DRJ-555 | Osc., current amp....+........+5- Coat. | %.5—|d.25 450 55.0 
DRJ-556 | Low grid current amp............ -.{Goat. | *2.5 10.25 95 4.5 
DRI-557* |iCirrentiamp....4-sees- eee Heat. | 2.5 |1.00 180 20.0 
DRJ-559 | Low grid current................. Coat. 2.5 10.25 95 3.5 
DRJ-562' |\Current amps... scncsy--c +s dines Coat. | 2.5 |1.00 180 17.5 
DRJ-564 | Current amp s.-....52--.----+-<0 Coat. | 2.5 |4.00 250 | 320.0 
DRJ-571 | Three grid tube....... .......... Heat. | 25 {1.00 250 4.0 
FP-54 Low grid current, tetrode.......... Thor. 2.5 10.09 6 0.06 
FP-62 Tonization gauge................. Tung.| 45 /1.48 n one wey 
FP-110 ACH AID shee aabcinee asic ence 5.0 |1.00 125 100.0 
PJ-2 Volt. amp.. 4.5 |1.10 350 4.5 
PJ-4 4.5 11.10 350 19.0 
PJ-7 4.5 |1.10 350 40.0 
PJ-8 45 /|1.10 350 40.0 
PJ-11 Volt. amp 5.0 |0.25 180 0.45 
PJ-21 ACH, AID: \LNOG: ea eeEte soe ot see Thor. | 4.5 1.10 350 19.5 
RJ-526 Tniterstageamp)...cspee..> <5 aon Coat. 1.25 |0:92 135 5.2 
RJ-544 Non-microphonic..).25-.........0 Coat. Tet 0225 180 1.0 
RJ-550 Low grid current... 2705......5-.. Coat. | 2.5 |0.92 95 6.0 
RJ-553 Low grid current amp............. Coat. | 6.0 |1.05 95 8.5 
RI=-563_ ||| Current.amp....-ceseeeeee see ...JCoat: | 2.5. 13.00 250 | 200.0 





INDUSTRIAL TUBES (Continued) 
—_— sss 








Screen Screen : Trans- 
Type grid grid Cee P pie Amp. | conduct- Power 
No. potential | current 7 eer factor ance output 
oles aan volts ohms fonhosy | 22 watta 

246-A 45.0 0.15 — 1.5 820000 | 335.0 410 ne 
DalaName AS meccee| * oo tecc — 6.0 19600 14.5 730 50 
ZH2PAW 1 -QONS. WO St. 3.8. —70.0 1500 5.12 3450 8300 
Z07=At. Tt TOR. le Le, 75 15600 8.4 540 27 
259-A. 75.0 i al — 1.5 430000 610.0 3420’ }] 228! 
259-B 75.0 La —I 15 430000 610.0 14201) ee 
262-00 |) Be. co me) © .38 7.5 16200 14.7 910 90 
26FL HWS, oe) et fe — 4.5 13400 8.2 CLO! 3) saree 
ZGEEAN BUT Denes. : HOW CG, 3 he. —=7.0 11400 7.2 630 28 
EEA tl) Mies. ..s bee 4.8. —30.0 2450 8.5 3480 3400 
DT2BAY ei POS. MONE ota. —21.0 7200 5.5 760 230 
gone A GOES MRD. Iu: =i 125 320000 102.0 320 et 
275-A eee he ee — 80.0 1100 2.7 2450 4900 
281-A 65.0 0.2 —70.0 3600 5.2 atest 4200 
283-A 75.0 15 eae (alt) 700000 980.0 1400) 1) See 
285-A 200.0 2.2 —16.5 137000 140.0 1020 1350 
286-A 75.0 1.5 — 1.5 1050000 | 1275.0 1210: || (ee 
SOSA: i) Game... | Me, 3 oe OTF OFT PR, 1S) eee stents 17800 
BOSSA, til QUOOE.. Ph a — 9.0 18000 13.2 stale 105 
309-A 75.0 1! = 15 1500000 | 1450.0 1010). || Se 
310-A 135.0 2.5 — 3.0 Repro ns nD NY ag nabs 480 
SAG! TS. FN tO 3.0. — 4.5 15000 8:2 500! |} eee 
DRH=5OO Wee... | 38 —12.0 19000 6.6 350) '] see. 
DRH-501 —12.0 16500 6.6 400) 1] ele 
TIRES O5|| OWE chek. 1.e. — 4.5 20000 1.0 50: 1}. ae 
DRI521), Gs. 5. e .2.. —"9.0 6000 12.0 2000) | aeeree 
DRV-52211) Mee. wae Le, 1375 9500 13.8 1440 | A 
DRI-5241 05, 2. ee. d Jes — 4.5 15000 8.0 530 1) * Ace 
DRJ-528| ..... — 9.0 5000 5.7 1150: 1} See 
DRIL646)) Maze. he . 5.6, — 4.5 13500 30.0 2200 
DRI=548i1 OOF ce, le dee 05 40000 37.0 925 
DRI-549} | Oe tal eS ae = Vil 25000 30.0 1200 
HORO-G51) | Oss... al de, 3G, —32 0 2900 8.0 2750 
DRI-DS2 BS. AO esi 30.0 4000 8.4 2100 
DRI-564 i Get Wie | Ee —15.0 7000 3.5 5000 
DRI-555i; Me. koe bE —80 0 1800 3.8 2100 a 
PRI-556} 1) Me Pe Ee: —"5.0 7500 6.8 900. 1). EAE 
DRI25577 |) GMs to Blt ee. — 22.5 3500 3.5 1000) Hh 4 Fees 
DRI-550) OO... | ATE — 5.0 8800 8.4 950. + )*aenith: 
DRJ-562|| © 20... —22 5 2500 48 1LOZDi | Seer 
DRJ-564 — 5.0 500 3.5 7000. | Se 
DRJ-571 — 3.0 200000 200 0 LODO: fil * ee 
WE-54. 1 GOR. IGN he. — 4.0 45000 0.9 20 
FP-62 10.0 oP 7) il I Sao dh oe Brea BE essere, 
PHO f 1} WON. bat 2 — 50.0 320 0.8 2500) Fl = eee 
deg ok Ailiw cessed Wie cha — 40 26800 30.0 1120 : 
PISO 1} WS seg.) Wek oF. —20.0 6400 8.5 1330 te 
Lei” Ty pe cee un Moe Mire — 4.0 26800 30.0 1120 4 
PISO 5 | Oe NY 8: —20.0 6400 8.5 1380: | 25% 
PIe1T Whee conc ean tee — 1.5 100000 30.0 SOO HT Sec. 
REZ $1 OS.) WO LEA: — 83.0 3160 3.0 950. | Sie 
RI-526 1 MS La. — 9.0 8000 8.2 1050: 1 |: >. Jeeae 
52644 TMNER. TN ha — 1.5 75000 35.0 465 4 
RIEH5O | OOS... Ee. tae — 5.0 5150 8.5 1650 | «2.23. 
RIEHSS: | ES Fee. .. —12.0 3200 3.85 1200. || ater 
RJ=563 +|/ OWE. Pee — 5.0 800 4.0 5000 | | wk 









































TRANSMITTING 

















Cathode 
Mee ni.25 
+ as plate plate 
Description and use Poten- | Cur- | potential | current 
Type | _ tial rent volts amp. 
yolts | amp. 
Osc., R.F. pow. amp Air Tung. | 11.0 4 2000 0.175 
Osc., R.F. pow. amp i Tung. | 28.0 : 1000 1.100 
Osc., R.F. pow. amp i Tung. | 10.0 ; 7000 0.150 
A.F. or R.F. pow. amp., osc. Tung. | 10.0 § 1250 0.175 
A.F. or R.F. pow. amp., ose. | Ai Thor. 11.0 4 3000 0.275 
Osc., R.F. pow. amp Tung. : : 15000 0.023 
Ose., R.F. pow. amp ! Tung. j i 15000 0.750 
A.F. or R.F. amp., osc....|Air | Thor. d ? 1250 0.175 
Ai E 3.00 750 0.065 
‘ 6.00 1500 0.015 
3 6.0 3000 0.350 
Z 41.0 12000 1.5 
.5 | 41.0 | 15000 15 
: 41.0 6000 1.5 
’ 61.0 18000 3.0 
: 60.0 20000 3.0 
P 41.0 20000 2.0 
2 41.0 10000 1.5 
“ 41.0 12000 LET, 
: 6.00) 1500 0.200 
; 6.0 3000 0.350 
= i i Pee) | 3.25 1250 0.150 
A.F. or R.F, amp., osc... . i 3.25 1250 0.150 
A.F. or R.F. amp., osc.... i 3.25 1250 0.150 
g .5 | 41.00} 10000 0.400 
0.0 3.00 750 0.065 
ALF. or R.F. amp., ose... 0.0 | 16.0 3000 0.600 
R.F. amp., osc., tetrode.. .| Air 5.0] 3.25 750 0.060 
R.F. amp., osc., tetrode.. . 7:5)| 3.25 750 0.075 
R.F. amp., osc., tetrode. . . 10.0 | 3.25} 3000 0.100 
ALF. or R.F. amp., ose.... 10.0 | 3.25 1250 0.150 
R.F. amp 22.0 |183.00| 18000 8.000 
ALF. or R.F. amp., ose... .| Ai 5.0 | 3.25 750 0.060 
A.F. or R.F. amp., osc... . 10.0 | 9.75} 3000 0.375 
A.F. or R.F. amp., osc... . 10.0| 3.0 1250 0.125 
R.F. amp., osc., tetrode... 10.0 5.6 3000 0.600 
A.F. or R.F. amp., ose.... 10.0 | 21.0 3000 0.800 
R.F. amp., ose., tetrode. -. 10.0 | 3.0 1000 0.100 
A.F. amp., mod 10.0 3.25 1250 0.150 
AF. or RE. amp., Osc. . 10.0} 3.25) 1250 0.175 
AF. or R.F, amp., ose.,| Air 7.5 | 3.25} 1250 0.100 
ultra high frequency 
R.F. amp., osc., ultra high} Air 3.1 1000 0.125 
frequency, tetrode 
AF. or R.F. amp., osc.,|Air 2.0 300 0.060 
pentode 
A.F, or R.F. amp., osc.,|Air 1.0 500 0.060 
ntode 
ALF. or R.F. amp., osc... 6.0 2250 0.325 
Amp., osc., pentode...... ! 2.8 1250 0.100 
Ultra H.F. ose. and amp..|Air 3.6. 450 0.080 
Modulator 52.0 5000 3.00 
HLF. osc, and amp 52.0} 15000 1.20 
Osc., power amp 52.0 | 10000 0.80 
Osc., R.F 30.0 | 10000 0.800 
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TRANSMITTING 









































Cathode 

t ae ieee ee 

kate plate plate 
Nee Description and use Poten- | Cur- | potential | current 

Type | tial rent volts amp. 

volts | amp. 

504 OsceeReR. MDs. casts. «5 cell eee 11.0 0.275 

510 OscXOr'ampet- | cet «ss cisls eee Oxide 1h) 1.2 0.06 
520-B Ose, RF. amp... 3... Water |Tung. 22.0 | 34.00} 10000 0.400 
520-M Modalator. 53... ena Water |Tung. 22.0 | 34.00 6000 0.800 
525 HB 080. 3D..ceee eee /Nige  \\saode 7.5 | 2.50 425 . | Aaa. 
345 ACH amp:, mod. peer © eters Thor. 10°0_|, 3225] 1000) | seer 
571 Osc., R.F. pow. amp...... Air Thor. 11.0 | 10.0 3000 0.250 
800° ' ACP or RF. amp., ose.) pAtr | aces - UBS |) BOs 1250 0.115 
801 A.F. or R.F. amp., osc... .| Air Thor. | 7.5 1.25 600 0.070 
802 R.F. amp., osc., pentode..|Air _| Heat. 6.3 | 0.9 500 0.060 
803 R.F. amp., ose., pentode. .| Air Thor. 10.0} 5.0 2000 0.175 
804 R.F, amp., osc., pentode. .| Air Thor. Boy) BO 1250 0.095 
805 A.F. or R.F. amp., ose....|Ai Thor. 10.0 3.25 1500 0.210 
806 A.F. or R.F. amp., osc... .| Ai Thor. 5.0 | 10.0 3000 0.200 
807 Beam power amp......... Ai Heat. 6.3 | 0.9 400 0.120 
808 A.F. or R.F. amp., ose.... Thor. 7.5 | 4.0 1500 0.150 
830-B A.F, or R.F. amp., osc... Thor. 10.0 | 2.0 1000 0.150 
831 Shortwave osc........... Ai Thor. | 11.0 | 10.0 3500 0.133 
834 REN amp. Ostet saan ss see Ai Thor. Hair || see, 2D) 0.100 
838 A.F, or R.F. amp., osc... .| Ai Thor. 10.0 | 3.25 1250 0.175 
841 A.F. or R.F. amp., osc... .|Ai Thor. (635) 1.25, 450 0.060 
842 A.F. power amp., mod.... Thor. oD 125 425 0.034 
843 A-Woor'R.F-amp........< i Heat. 2.5 2.50 500 0.025 
844 General purpose, tetrode. . Heat, 2.5 | 2.50 500 0.030 
845 A.F. pow. amp., mod..... Ai Thor. 10.07) 43.25 1250 0.095 

846 Shortwave ose........... Tung. | 11.0 | 49.0 7500 0.15 
848 General purpose.......... Tung. | 22.0 | 52.0} 15000 0.750 
849 AF. or R.F. amp., ose..../Air | Thor. TO ne5e0 3000 0.350 
850 Osc.,R.F. amp., tetrode... | Air Thor. 10.0 3.25 1250 0.175 
851 General purpose.......... Air Thor. 11.0 | 15.50; 2500 0.300 
852. A.F, or R.F. amp., osc....|Air Thor, 10.0 | 3.25) 3000 0.150 
853 Osc., R.F. pow. amp...... Air j|Tung.| 10.0 | 16.75} 2500 0.130 
858 Osc., R.F. pow. amp...... Water |Tung. | 22.0 | 52.00} 20000 0.750 
860 Osc. R.F. amp., tetrode..|Air |Thor. | 10.0 | 3.25} | 3000 0.150 
861 Osc., R.F. amp., tetrode..|...... Thor. | 11.0 | 10.0 4000 0.350 
862 Osc., R.F. pow. amp...... Water|/Tung. | 33.0 |207.0 |. 20000 3.000 
863 Osc., R.F. pow. amp...... Water |Tung. | 22.0 | 52.00} 15000 0.750 
865 Osc., R.F. amp., tetrode..|Air —_| Thor. 7.51 2.0 750 0.060 
954 R.F. amp., det., pentode.|Air Heat. 6.3 | 0.15 250 0.002 

ultra high frequency 
955 Amp., det., ose., ultra high} Air Heat. 6.3 0.15 180 0.008 
frequency 

1652 General purpose.......... Water |Tung. | 14.5 | 52.00; 7500 0.750 

AW-220 | Osc., R.F. pow. amp...... Water |Tung. | 30.0 |325.0 | 22000 5.00 
DRJ-571 | Tetrode............... se ialliasctotoets Heat. 255 71.0 He. eee 
FH-11 Osc, magnetron...... .. |Air Tung. 5.0 5.0 1500 0.075 
FP-1 Osc., R.F. pow. amp. . | Air Thor. 10.0 | 3.25} 3000 0.100 
FP-2 Osc., R.F. pow. amp. .|Air — |Thor, 11.0 | 10.0 3500 0.350 
FP-3 General purpose.......... Air |Thor. | 11.0] 5.0 3000 0.350 
FP-57 R.F. amp., ose., tetrode...|Air | Thor. 10.0 | 3.25} 1250 0.175 

FP-70 RWS amp. OsCae see <n e er Water |Tung. | 11.0} 51.0 7500 1.0 

FP-126 | Ultra H.F. ose.........../Air |Tung. 5.0: | (6.6 | —150) | Se. 
FP-152 | R.F. amp., osc.........-- Air Thor. 10.0 3.25 1500 0.200 
PJ-12 General purpose.......... Air Thor. 1050 | 18.25 1250 0.175 
PJ-13 General purpose.......... Air’ |Thor, feo | 41-25 450 0.060 





TUBES (Continued) 
ee 























Screen Max, Plate Trans- Max. 
Type grid R.F. grid resist Amp. conduct- plate 
No. potential current abre’ factor ance diss. 
volts amp. # mhos watts 
504 10.0 25 5000 250 
510 5.0 8 1550 15 
520-B 20.0 16 4000 5000 
520-M ire 8 S000 | | cetsae 
525 i oe 6: ede | ete, AB | eee 
545 ats 5 ZOS0 “fil ape 
571 ws 16 3200 5000 
800 5.0 15 oly Pa siee 35 
801 5.0 8 1840 20 
802 250 ses 2250 10 
803 600 3 Sy 4000 125 
804 300 erate 3250 40 
805 al amma or eon im Ta ot dell rm ara 125 
806 ae Nl certcencen tim. S echauGmenh ea 150 
807 300 Masten Meerreetite allie Gecko ers 6000 21 
808 eae CYA) PS at Ate 50 
830-B Sats DDI vea| et eee 60 
831 10.0 14.5 2250 400 
834 asi SAAR LOLS els) ores 50 
838 LABS taal REE hs Oe le | Wid bel ae 100 
841 5.0 40000 30 750 15 
842 2500 3 1200 12 
843 Re Sey 4250 8.5 2000-5) |) Wreneee 
844 180 2.0 125000 (sat «|| ame ee 15 
845 van eee 1800 5.3 3000 75 
846 30.0 Ses te Sot eas - ices 2500 
848 - 30.0 2400 8 3300 10000 
849 re 10.0 3200 19 6000 
850 175 7.5 200000 550 2750 100 
851 8 10.0 1400 20 15000 750 
852 10.0 10000 12 1200 100 
853 ren 4100 12 2900 250 
858 BG 60.0 8700 42 4800 20000 
860 300 10.0 180000 200 1100 100 
861 750 10.0 148000 GOO a) ces 400 
862 ah 60.0 2800 48 - 17150 100000 
863 ~ 8.4 30.0 7200 50 7000 =| 10000 
865 125 5.0 200000 150 750 15 
954 100 ey > 1500000 >2000 1400 oF) anc8te 
955 #4 oes 12500 ~25 2000) "}} «ek 
1652 Pie 10.0 2600 14 5400 5000 
AW-220 3 ae. 640 10.5 21000. 150000 
DRJ-571 100 oa 200000 200% = jl bows eI apy ere 
| FH-11 + Bey 0 eee | ed Seppe 60 
| FP-1 Eide. 10.0 10000 12 1200 100 
FP-2 oh 10.0 6450 14.5 2250 400 
FP-3 a4 10.0 3200 19 6000 400 
FP-57 Rig G25 200000 550 2750 100 
FP-70 mo 30.0 18500 40 2160 2500 
FP-126 D.C. grid voltage, 300 volts; D.C. grid current, 0.10 amp.; grid diss., 20 watts. 
FP-152 aes 1.5 6250 25 4000 125 
PJ-12 ee. 7:5 3400 12 3530 100 
PJ-13 Sd 5.0 5000 8 1600 15 
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TRANSMITTING 






























































Cathode | 
; . ees es 
F ee Cool- plate: ite 
Ais | Description and use ing Poten-| Cur- | potential | current 
Type | tial rent volts amp. 
volts | amp. 
———— 
PJ-27 R.F. amp., ose., tetrede...|Air Thor. 7.5 2.0 750 0.966 
PR-3B | AF. or R.F. amp., osc..../Air /Thor. | 10.0 | 3.25) 1250 | 0.173 
PR-4B R.F. ammp., osc...........]Air | Thor: 114.0 | 3.85 2500 0.275 
PR-11A | A.F. or R.F. amp., osc... .|Air Thor. 10.0 3.25 1250 0.175 
PR-51A | A.F. or R.F. amp., osc... .|Air | Thor. 14.0 | 15.5 3000 1.0 
PR-845 | A.F. or R.F. amp., osc... .|Air Thor. 10.0 | 3.25 1250 0.175 
PR-861 | R.F. amp., osc., tetrode.. . | Air Thor. 11.0 | 10.0 3500 0.350 
PT-210 | AF. or R.F. amp., osc....jAir Thor. 7.5.| 1.25 450 0.060 
PF-841 | Voltageamp............. Air Thor. 7.5) 1.25 450 0.060 
PT-842 | AF. or R.F. amp., ose..../Airn.. |Fhor. | 7.5] 1.25 425 0.660 
PT-860 | R.F.amp., ose., tetrode...|Air Thor. 10.0 | 3.25| 3000 0.150 
GASEOUS RECTIFIERS 
a 
| Caieie Max. peak Max. Max. 
Type | | inverse peak average 
0. Pr Potential Current potential current current 
ype volts amp. volts amp. amp. 
82 2.5 3.0 1400 0.400 | 0.125 
83 5.0 3.6 3400 0.300 | 0.256 
249-4 25 7.0 6500 1,1 ‘vil eee 
249-B 2.5 4.5 7500 eee) Spares - 
253-4 25, 3.0 3500 0:5 oleae 
255-4 5.6 21.0 20000 5.0 oie os: one 
255-B 5.6 19.6 20000 5.0 . cfu . a2. ee 
258-A 25 7.0 6300 1.1 ole Se ee 
258-B. | 25 7.5 7500 B.S. iy ae 
263-4 Zee 15.6 100 6.6 role ee 
263-B 2.5 15.6 100 10.0: cols. 52 ae : 
266-4 5.0 CEn I) 2S 12.0". ohh. 288 é 
266-B 5.0 42.0 20000 20.0 
267-A: 5.0 10.0 5000 2.5 
267-B 5.0 6.75 7500 2.5 
280-A. 2.5 3.6 3500 0.5 
301-A 5.0 3.0 1800 1.0 
313-At oe | Vee ed ee 0.030 0.010 
314-4 5.0 5.0 300 2.5. |. 3 
315-A. 5.0 10.0 12500. yo Se 
321-A 5.0 10.0 12500. 2.5 cls. ee 
857 5.0 37.0 20000. 20.0 coded can. dem 
866 25 5.0 7500- 1.0 0.25 
866-A 2.5 5.0 10000. 9.6 dy). -)a ee 
869 5.0 20.¢ 20000 5.0 ilen . eee = 
871 2.5 2.0 5000 0.3 ink. ee 
872 3 5.0 10.6 7500 Zieh hs. Medes 
872-A Coat. 5.0 6.75 10000 pe Tae ee | 2 
985 Coat. 5.0 0.5 500 0.1 “Gh. eee 














! May be used as relay or voltage regulator in special circuits. 
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TUBES (Continued) 



























































Screen Max. Plate Trans- Max, 
Type grid R.F. grid reist Amp. conduct- plate 
() potential current oni factor ance diss: 
volts amp. p tmohos watts 
PJ-27 5.0 200000 150 750 15 
PR-3B 7.5 6000 25 4200 100 
PR-4B 10.0 6300 25 4000 250 
PR-I1A 7.5 3400 12 3530 100 
PR-51A 8.0 1400 20.5 15000 750 
PR-845 7.5 1800 5 3000 100 
PR-861 500 10.0 148000 300 2100 400 
PT-210 5.0 5000 8 1600 15 
PT-841 5.0 24500 30 1400 15 
PT-842 AD8 5.0 2500 3 1200 15 
PT-860 300 | 10.0 180000 | 200 1100 106 
| | 
GASEOUS RECTIFIERS (Continued) 
Collide Max. peak Max. Max. 
Type inverse peak average 
No. Ty Potential Current potential current current 
ype volts am. volts amp. amp. 
BAX Gea ll aes A hp | el a A 6 ee 2) 0.35 
BH aitbeds « || is Anes oe oO tie BOURNE acy ee 0.12 
Bid? ct aeee iy eee il) peng GOB gE WN ceca 0.05 
DKI-606 | Mercury pool 3 phase > ee 15000 50.0 20.0 
DKI-624 | Coat. 5.0 40.0 5000 65.0 25.0 
FG-15 Heat. 5.0 37.0 20000 40.0 10.0 
FG-19 Coat. 5.0 10.0 7500 5.0 1.25 
FG-19-A | Coat. 5.0 6.75 10000 5.0 1.2% 
FG-26. Coat. 5.0 7.0 1000 10.0 2.5) 
FG-28 Heat. 5.0 17.5 3500 75.0 12.5 
FG-32 Heat. 5.0 4.5 1000 15.0 2.5 
FG-42 Heat. 5.0 80.0 15000 450.0 75.0 
FG-52 Heat. 5.0 80.0 1500 600.0 100.0 
FG-64 Coat. 2.5 2.0 1000 0.5 0.12 
FG-104 Heat. : 5.0 10.0 1500 40.0 _ 6.4 
FG-1392 | Mercury pool le Brag ; 900 1125.0 7.5 
FG-190* Fil. | 2.5 12 0 175 5.00 1.25 
FG-1942 , PEER a Gelso 0553 - 900 105 0 1.25 
FG-285-A2 | Mercury pol = |. ..... 900 1000.0 135.0 
FG-2582 | Mercury pool § | %.... 900 600.0 2.4 
FG-258-A? | Mercury pool V4 900 7500.0 100.0 
KI-605 Coat. 2.5 2.0 5000 0.3 0.2 
KI-620 Coat. 5.0 11.5 5000 10.0 4.0 
KI-625 Coat. 5.0 20.0 5000 22-6 10.0 
KI-626 Coat. 2.5 6.0 5000 1,2 0.64 
KR-1 Heat. 6.3 0.3 500 0.2 0.05 
PJ-201 Cold Sei |e SARTO 160 200.0 0.25 
PJ-26 Coat 5.0 20.0 20000 10.0 2.5 
PJ-28 Coat. 2.5 5.0 7500 2.0 0.5 
PJ-28-A Coat. 2.5 | 5.0 10000 2.0 0.5 
| 
2 [gnitron. 3 All metal tube. 4 Surge absorber tube. 
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HIGH VACUUM RECTIFIERS 











Cathode Max. Mar. 
Type Cooli peak pea! 
No. eats : potential current, 
Type Potgnaal ine volts amp 
l-v ae Heat 6.3 0.3 350 0.050 
5W4! Eee Fil. 50 1.5 350 0.110 
5Z3 Se, Fil. 5.0 30 500 0.250 
5Z41 baie Heat. 5.0 2.0 400 0.125 
6H61 see Heat 6.3 0.3 100 0.004 
6X51 Eieists Heat. 6.3 06 350 0.075 
12Z3 Fs it Heat. 12 6 03 250 0.060 
25252 Bote Heat. 25 0 0.3 250 0 085 
252612 Ie Heat. 25.0 0.3 250 0.085 
80 ogi! Coat. 5.0 2.0 550 0.135 
81 aoe Coat. (he 1.25 700 0.085 
83-v ore Heat. 5.0 2.0 400 0 200 
84, 6Z4 oan Heat. 6.3 0.5 350 0.060 
103-A Water Tung. 28.0 51.00 60000 6.500 
104-A Air Tung. 11.0 25.00 30000 1.250 
214 Water Tung. 22.0 52.00 50000 7.500 
214-E Air Thor. 10.0 SL LOLS be ee os 0.150 
217-A Air Coat. 6.0 T00) Sale eee 0.025 
217-A Air Thor. 10.0 “3.25 3500 0.600 
217-C Air Thor. 10.0 3.25 7500 0.600 
218 Air Tung. 11.0 14.75 50000 0.750 
219 Air Tung. 22.00 24.50 50000 2.500 
219-D Air Coat. 14.0 6.000 7) cytes 0.250 
222-A Water Tung. 21.5 41.0 25000 5.0 
233-A Water Tung. 215 41 00 me ress 2.000 
234-A Air Thor. 11.0 3300" Riley Oeee eae 1.000 
237-A Water Tung, 20.0 61.0 50000 8.0 
274-A Air Coat. 5.0 2.0 660 0.160 
282 Air Coat. 2.5 3.00 1400 0.400 
283 Air Coat. 2.5 5.00 500 0.250 
1651 Air Tung. 11.0 14.75 4000. 0.250 
DRO-580 | Air Oxide 5.0 0.25 600 0.040 
DRO-581 | Air Tung. 5.0 2.20 3000 0.010 
DRO-582 | Air Tung. 5.0 2.50 7500 0.015 
DRO-583 | Air Tung. 5.0 4.50 15000 0.025 
DRO-584 | Air Tung. 5.0 5.50 30000 0.035 
DRO-587 | Air Oxide 2.5 4.00 750 ! 0.450 
DRO-588 | Air Oxide 2.5 4.00 1500 0.450 
FP-52 Air Thor. 10.0 3.25 1500 0.200 
FP-78 Air Tung. 10.0 | 10.00 125000 0.300 
FP-84 Oil, air Tung. 10.0 | 14.50 75000 0.300 
FP-85 Air Tung. 10.0 | 5.0 20000 0.100 
FP-92 Air Tung. 10.0 14.50 140000 0.300 
KC-1 Air Tung. - 9.0 32.00 100000 1.000 
KC-3 Air Tung. 12.5 32.00 150000 1.000 
KC-4 Air Tung. 20.0 25.00 140000 1.000 
KP-2 Air, oil Tung. 10.0 10.0 75000 0.200 
WL-608 Air Tung. 10.0 10.00 50000 0.200 
WL-612 Air Tung. 10.0 50.00 150000 0.100 
WL-613 Air Tung. 10.0 10.00 140000 0.200 
WL-660 | Air Tung. 10.0 10.00 230000 0.100 




















ee |S ee a LS Sk ee ee ee | 
1 Metal tube. 
2 Also used as voltage doubler. 





GRID CONTROLLED RECTIFIERS 
Thyratrons, Grid-glow Tubes, Ete. 



































Weshede Max. peak Max. Max. 
Type inverse peak average 
0. . potential current current 
Type Foe Say volts amp. amp. 
256-A Heat 2h 7, 325 OsW7u |) aepees 
269-A Coat 2.2 0.55 275 O20 vans arene 
277-A Heat 5.0 2.0 350 UAE te alleen 
287-A oe 2.5 70 2500 3.0 2.0 
323-A Ee 2.5 7.0 500 3.0 2.0 
DKU-622 | Coat. 5.0 40.0 5000 65.0 25.0 
DKU-623 | Coat 5.0 20.0 5000 22.5 10.0 
DKU-632 | Coat. 2.5 2.0 1500 0.30 0.10 
FG-17 Coat. 2.5 5.0 2500 2.0 0.5 
FG-27 Coat. 5.0 7.0 1000 10.0 2.5 
FG-27-A | Coat. 5.0 4.5 1000 10.0 2.5 
FG-29 Heat. 5.0 175 3500 75.0 12.5 
FG-33 Heat. 5.0 4.5 1000 15.0 2.5 
FG-37 Heat. 115.0 0.2 1000 15.0 2.5 
FRG-41 Heat. 5.0 20.0 10000 7520 12.5 
FG-43 Heat. 5.0 80.0 15000 450.0 75.0 
FG-53 Heat. 5.0 60.0 1500 600.0 100.0 
FG-57 Heat, 5.0 4.5 1000 15.0 2.5 
FG-65 Coat. 2.5 2.0 1000 0.5 0.125 
FG-67 Heat. 5.0 4.5 1000 15.0 2.5 
FG-81 Coat. 2.5 5.0 180 2.0 0.50 
FG-951 Heat 5.0 4.5 1000 15.0 2.5 
FG-971 Coat. 2.5 5.0 1000 2.0 0.5 
FG-981 Coat 2.5 5.0 180 2.0 0.5 
FG-105! | Heat. 5.0 10.0 1000 40.0 6.4 
FG-1541 | Coat. 5.0 7.0 500 10.0 2.5 
FG-1721.2 | Heat. 5.0 10.0 1000 40.0 6.4 
FG-178 Coat. 2.5 2.25 310 0.500 0.125 
KU-610 | Coat. 2.5 6.5 1500 0.80 0.40 
KUE6138 55 (Collie ae... Be lee. ea 800 0.1 0.015 
KU-627 | Coat. 2.5 6.0 5000 1.2 0.64 
KU-628 | Coat. 5.0 LIES) 5000 10.0 4.0 





1 Double grid. 
2 All metal. 


BASE CONNECTIONS 


Looking at Bottom of Tube 


Ppr, beam forming plates 


BP, bayonet pin H, heater P, plate 
F, filament K, cathode 
G, grid NC, no connection TA, target 


Alphabetical subscripts pb, P and T indicate, respectively, diode unit, pentode unit, and 
triode unit in multi-unit types. ; ov 
Numerical subscripts are used (1) in multi-grid types to indicate relative position of 
grids to cathode or filament, and (2) in multi-unit types to differentiate between two iden- 


tical electrodes which would otherwise have the same designation. 
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BASE CONNECTIONS (Continued) 


(4 
w 
‘o 
z 
2 
5 





BASE CONNECTIONS (Continued) 
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CONVERSION TABLE FOR TRANSMISSION UNITS 


























Decibels Decibels 

For Amplf’n | Attenu’n For Amplf'n | Attenu’n 

current | For ratio ratio current | For ratio ratio 
or power or power 

voltage | ratio voltage | ratio 

ratio ratio 

4.5 225 1.679 0.596 

Onl 0.05 1.012 0.989 4.6 2.3 1.698 0.589 
0.2 0.1 1.023 0.977 4.7 2.35 1.718 0.582 
0.3 0.15 1.035 0.966 4.8 2.4 1.738 0.575 
0.4 0.2 1.047 0.955 4.9 2.45 1.758 0.569 
0.5 0.25 1.059 0.944 5.0 o's) Tk A ZkS 0.562 
0.6 0.3 LrOCZ, 0.933 5.1 2.55 1.799 0.556 
0.7 0.35 1.084 0.923 5.2 2.6 1.820 0.550 
0.8 0.4 1.096 0.912 5.3 2.65 1.841 0.543 
0.9 0.45 1.109 0.902 5.4 200 1.862 0.537 
1.0 075 122 0.891 5.5 Qeao 1.884 Oba 
La 0.55 1,135 0.881 5.6 2.8 1.906 0.525 
1,2 0.6 1.148 0.871 5.7 2.85 1.928 0.519 
1.3 0.65 1.162 0.861 5.8 2.9 1.950 0.513 
1.4 0.7 1.175 0.851 5.9 2.95 1.972 0.507 
1.5 0.75 1.188 0.841 6.0 3.0 1.995 0.501 
1.6 0.8 1.202 0.832 (ji 3.05 2.018 0.495 
17, 0.85 1,216 0.822 Ph eiga! 2.04 0.490 
1.8 0.9 1.230 0.813 6.3 3.15 2.06 0.484 
1.9 0.95 1.245 0.804 6.4 3.2 2.09 0.479 
2.0 1.0 1.259 0.794 6.5 3.25 PJ iby 0.473 
21 1.05 1.274 0.785 6.6 3.3 2.14 0.468 
2.2 ps | 1.288 0.776 6.7 3.35 2.16 0.462 
2.3 Lakb 1,303 0.767 6.8 3.4 2.19 0.457 
2.4 1.2 1.318 0.759 6.9 3.45 2.21 0,452 
2.5 25 1.334 0.750 7.0 3.5 2.24 0.447 
2.6 1.3 1.349 0.741 Zp 3.55 2.26 0.442 
2.7 1.35 1.365 0.733 ae 3.6 2.29 0.437 
2.8 1.4 1.380 0.724 hoes 3.65 2.32 0.432 
2:9 1.45' 1.396 0.716 7.4 apf 2.34 0.427 
3.0 135 1.413 0.708 7.5 3.75 PAE 0.422 
3.1 1.55 1.429 0.700 7.6: 3.8 2.40 0.417 
3.2 1.6 1.445 0.692 a 3.85 2.42 0.412 
3.3 1.65 1.462 0.684 7.8 3.9 2.45 0.407 
3.4-=1°1.7 1.479 0.676 7.9 3.95 2.48 0.403 
8.557 | eno 1.496 0.668 8.0 4.0 2.51 0.398 
3.6 1.8 1.514 0.661 8.1 4.05 2.54 0.394 
3.7 1.85 1,531 0.653 8.2 4.1 2hom 0.389 
3.8 1.9 1.549 0.645 8.3 4.15 2.60 0.385 
3.9 1.95 1.567 0.638 8.4 4.2 2763: 0.380 
4.0 2.0 1.585 0.631 8.5 4.25 2.66 0.376 
4.1 2.05 1.603 0.624 8.6 4.3 2.69 0.372 
4.2 Pelt 1.622 0.617 8.7 4.35 22 0.367 
4.3 2.15 1.641 | 0.610 8.8 4.4 2,75 0.363 
4.4 | 2.2 | 1.300 ; 0.603 8.9 4.45 2.79 0.359 
4.5 2.25 | 1.679 | 0.596 9.0 4.5 2.82 0.355 


| 








CONVERSION TABLE FOR TRANSMISSION UNITS 














Decibels Decibels 
For For 
current | For | Amplf'n | Attenu’n | current | For | Amplf’n|] Attenu’n 
or power| ratio ratio or power] Tatio ratio 
voltage | ratio voltage | ratio 
tatio ratio 
9.0 4.5 2 +82 0.355 14.0 7.0 5.01 0.200 
9.1 4.55 2.85 0.351 14.1 7.05 5.07 0.197 
9.2 4.6 2.88 0.347 14.2 ecw 4 5.13 0.195 
9.3 4.65 2.91 0.343 14.8 7.15 5.19 0.193 
9.4 4.7 2.95 0.339 14.4 7.2 5.25 0.191 
9.5 4.75 2.98 0.335 14.5 U2 5.31 0.188 
9.6 4.8 3.02 0.331 14.6 7.3 5.37 0.186 
OG 4.85 3.05 0.327 14.7 W180 5.43 0.184 
9.8 4.9 3.09 0.324 14.8 7.4 5.50 0.182 
9.9 4.95 3.138 0.320 14.9 7.45 5.56 0.180 
10.0 550) 3.16 0.316 15.0 7.5 5.62 0.178 
10.1 5.05 3.20 0.313 15, 1 7.00 5.69 0.176 
10.2 al 3.24 0.309 15.2 we 5.75 0.174 
10.3 5.15 3.27 0.305 15.3 7.65 5.82 OL172 
10.4 5.2 3.31 0.302 15.4 Chee 5.89 0.170 
10.5 5.20) 3.35 0.298 15.5 earths) 5.96 0.168 
10.6 5.3 3.39 0.295 15.6 7.8 6.03 0.166 
OR 5.35 3.43 0.291 15,7 7.85 6.10 0.164 
10.8 5.4 3.47 0.288 15.8 hs) 6.17 0.162 
10.9 5.45 3.51 0.285 15.9. 7.95 6.24 0.160 
11.0 55, 3.55 0.282 16.0 8.0 6.31 0.158 
Lt bat 5.55 3.59 0.279 16.1 8.05 6.38 0.157 
11.2 5.6 3.63 0.275 16.2 8.1 6.45 0.155 
11.3 5.65 3.67 0.272 16.3 8.15 6.53 0.153 
11.4 5.7 3.72 0.269 16.4 8.2 6.61 0.151 
11.5 lsya'zalss 3.76 0.266 16.5 8.25 6.68 0.150 
11.6 5.8 3.80 0.263 16.6 8.3 6.76 0.148 
ila bas 5.85 3.85 0.260 16.7 8.35 6.84 0.146 
11.8 5.9 3.89 0.257 16.8 8.4 6.92 0.444 
11.9 5.95 3.94 0.254 16.9 8.45 7.00 0.143 
12.0 6.0 3.98 0.251 17.0 8.5 7.08 0.141 
12.1 6.05 4.03 0.248 Wee sah 8.55 7.16 0.140 
1252 6.1 4.07 0.245 lef 2 8.6 7.24 0.138 
12.3 6.15 4.12 0.242 17.3 8.65 7.33 0.136 
12.4 6.2 4.17 0.240 17.4 8.7 7.41 0.135 
12.5 6.25 4.22 0.237 17.5 8.75 7.00 0.133 
12.6 6.3) 4,27 0.234 17.6 8.8 7.59 0.132 
12.7 6.35 4.32 0.232 varia 8.85 7.67 0.130 
12.8 6.4 4.37 0.229 17.8 8.9 7.76 0.129 
12.9 6.45 4 42 0,226 Tee 48) 8.95 7.85 0.127 
13.0 6.5 4.47 0.224 18.0 9.0 7.94 0.126 
13.1 6.55 4.52 0.221 18.1 9.05 8.04 0.124 
13.2 6.6 4.57 0.219 18.2) '|79%.1: 8.13 0.123 
13.3 6.65 4.62 0.216 18.3 9.15 8.22 0.122 
13.4 6.7 4.68 0.214 18.4 9.2 8.32 0.120 
13.5 6.75 4.73 0.211 18.5 9.25 8.41 0.119 
13.6 6.8 4.79 0.209 18.6 9.3 8.51 0.118 
13.7 6.85 4.84 0.206 18.7 9.35 8.61 0.116 
13.8 6.9 4.90 0.204 18.8 9.4 8.71 0.115 
13.9 6.95 4.95 0.202 18.9 9,45 8.81 0,114 
14.0 (689) 5.01 0.200 19.0 9.5 8.91 0.112 









































CONVERSION TABLE FOR TRANSMISSION UNITS 


























(Continued) 
Decibels Decibels 
x eon Bor Amplf’n} Attenu’n ae eas ion Amplf'n| Attenu’n 
bans 4 Somer ratio ratio es aren ratio ratio 
voltage | ratio voltage | ratio 
ratio ratio 
19.0 9.5 8.91 0.112 55 27.5 562. |0.00178 
19.1 9.55 9.02 (@zulslol 56 28.0 631. |0.00158 
19.2 9.6 9.12 0.110 57 28.5 708. |0.00141 
19.3 9.65 9.23 0.108 58 29.0 794. |0.00126 
19.4 9.7 9.33 0.107 59 29.5 891. {0.00112 
19.5 9.75 9.44 0.106 60 30.0 1000. |0.00100 
19.6 9.8 9.55 0.105 61 30.5 1120. |0.000891 
19.7 9.85 9.66 0.104 62 31.0 1260. |0.000794 
19.8 9.9 9.77 0.102 63 31.5 1410. |0.000708 
19.9 9.95 9.89 0.101 64 32.0 1580. |0.000631 
20 10.0 10.00 | 0.100 65 32.5 1780. |0.000562 
21 10.5 11D 0.0891 66 33.0 2000. /0.000501 
22 11.0 12.6 0.0794 67 33.5 2240. |0.000447 
23 igh 33 14.1 0.0708 68 34.0 2510. |0.000398 
24 12.0 15.8 0.0631 69 34.5 2820. |0.000355 
25 12.5 17.8 0.0562 70 35.0 3160. |0.000316 
26 13.0 20.0 0.0501 il 35.5 3550. |0.000282 
27 13.5 22.4 0.0447 72 36.0 3980. {0.000251 
28 14.0 25.1 0.0398 73 36.5 4470. |0.000224 
29 14.5 28.2 0.0355 74 37.0 5010. {0.000200 
30 15.0 31.6 0.0316 75 37.5 5620. |0.000178 
31 15.5 35.5 0.0282 76 38.0 6310. |0.000158 
32 16.0 39.8 0.0251 77 38.5 7080. |0.000141 
33 16.5 44.7 0.0224 78 39.0 7940. |0.000126 
34 17.0 50.1 0.0200 79 39.5 8910. |0.000112 
35 17.5 56.2 0.0178 80 40.0 } 10000. |0.000100 
36 18.0 63.1 0.0158 81 40.5 | 11200. |0.0000891 
37 18.5 70.8 0.0141 82 41.0 | 12600. |0.0000794 
38 19.0 79.4 0.0126 83 41.5 | 14100. |0.0000708 
39 19.5 89.1 0.0112 84 42.0 | 15800. |0.0000631 
40 20.0 | 100. 0.0100 85 42.5 | 17800. |0.0000562 
41 20554) 12s 0.00891 86 43.0 | 20000. |0.0000501 
42 21.0 | 1262 0.00794 87 43.5 | 22400. |0.0000447 
43 Pa besys ih al WL 0.00708 88 44.0 | 25100. |0.0000398 
44 22.0 | 158. 0.00631 89 44.5 | 28200. |0.0000355 
45 22.5 | 178. 0.00562 90 45.0 | 31600. |0.0000316 
46 23.0 | 200. 0.00501 91 45.5 | 35500. |0.0000282 
47 23.5 | 224. 0.00447 92 46.0 | 39800. |0.0000251 
48 24.0 | 251. 0.00398 93 46.5 | 44700. |0.0000224 
49 24.5 | 282. 0.00355 94 47.0 | 50100. |0.0000200 
50 25.0 | 316. 0.00316 95 47.5 | 56200. |0.0000178 
51 25,5 1 355. 0.00282 96 48.0 | 63100. |0.0000158 
52 26.0 | 398. 0.00251 97 48.5 | 70800. |0.0000141 
53 26.5 | 447. 0.00224 98 49.0 | 79400. |0.0000126 
54 27,0) 501. 0.00200 99 49.5 | 89100. |0.0000112 
55 27.5 | 562. 0.00178 100 50.0 |100000. |0.0000100 
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LABORATORY ARTS AND RECIPES 


Many of the following recipes have been contributed by users of 
the Handbook. To those who have cooperated in this way we 
extend our grateful acknowledgment. 


BLUING STEEL AND IRON 


The metal is cleaned with a potassium bichromate-sulfuric acid 
mixture, then washed with ammonium hydroxide and rubbed dry. 
Apply ammonium polysulfide until the desired depth of color is 
obtained, allowing the object to dry after each application and 
rubbing briskly with soft clean cloth. The result is a deep blue 
which may be made very nearly black by repeated applications. 
Rubbing with boiled linseed oil will deepen this color more. The 
finish thus obtained is very resistant to oxidation. 


CEMENTS AND ADHESIVES 


Acid Proof Cement 


1 


A handy acid resisting cement can be made by mixing sodium 
silicate and asbestos powder to the consistency of a thin paste. If 
allowed to dry for a day, the resulting cement will resist the strong- 
est acids. 


9 


“a 


Barium sulfate 4 parts, water glass 3 parts, asbestos 1 part. 
Sodium fluosilicate or sodium fluoborate is advised in addition when 
the cement is used on glass. 


Aquarium Cement 


it 
(GTR ZACL Be ure ioe ow he 2es04 see 10 lb. 
Lathange sedwmtcagciat. weliadl.oidinab.« ot osdiedy 1 ib, 
Reddeadatentirentestikiod. horscak dle oalt bil 1 Ib. 
Aephaltim Bir ett oaneccteenustott. Smet allt 4 oz. fl 


Mix with boiled linseed oil to the proper consistency. Lamp black 
may be added to give a gray color. 


2 
eddcadee seri del shen 10) Lala oti abut 3 “i 
Litharge. = Baa cet 2S 0) Dept dom wie 67 a Darts 
Binesandly .onriadiue tie Vee to mime, 10% 10 parts 
Powdered rosin Devas pitty iP eassie | iiss 1 part 


Add sufficient spar varnish to give the proper consistency. 


Cement for Cellophane 


The following is said to be a very satisfactory glue cr cement for 
cellophane: 


Gum acacia (gum arabic)......... 16.5 parts by weight 
Glycerin at) Sane er 29.5 parts by weight 
Watson. Welytoardl pity Geyradarces. 2 49.5 parts by weight 
Formaldehyde (40 %)............ 4.5 parts by weight 


ARTS AND RECIPES (Continued) 


Cupric Oxide Cement 


For a strong adhesive cement for attaching metal articles to each 
other or for cementing glass, a paste of cupric oxide and phosphoric 
acid is very satisfactory. The cement is adhesive, strong and sets 
quite rapidly. 


De Khotinsky Cement 


1 


About 70 grams of light brown orange shellac is added in small 
amounts to 30 grams of heated pine tar. The mixture is stirred at 
frequent intervals for a period of two hours (or four hours) and main- 
tained at a temperature of 130° C. or slightly lower. (The longer 
heating period gives a cement that is suitable for high vacuum 
work.) The product may be tested at intervals by dropping some 
of it Into cold water and then subjecting it to bending pressure. 
Under such treatment, the product should not bend but break with 
a conchoidal fracture. 

If a harder product is desired, 85 grams of light brown shellac 
may be mixed and heated with 30 grams of pine tar. 

The finished product, while still warm, may be spread on a stone 
slab or a smooth surface and rolled into small sticks. 

This sealing cement will be found useful whenever two pieces of 
apparatus are to be cemented together. The cementing is effected 
by warming the surfaces and applying melted cement. The 
removal of the cement may be facilitated by softening it with 
alcohol. 

9 


A handy water-proof laboratory cement of the type ‘‘ Kotinsky 
Cement”’ is made from: 


Dry yellow or orange shellac......... 3 parts by weight 
Pinettan e558 tice ee ot eee 1 part by weight 


Place the shellac in a double boiler using water in the outer 
member. Add the pine tar and permit to digest with occasional 
stirring until the mass is homogeneous; this will take about five 
hours. Pull out like taffy and make into sticks. The cement ca 
be made harder or softer by varying the amount of tar. : 


General Hints 


Glues of all kinds are useful for wood, leather, paper and glass, 
where the joints are not required to be waterproof. 

For waterproof joints of nearly all substances, including metals, 
shellac may be used. Flakes of solid shellac may be used with heat 
or it may be used as a solution in alcohol. 

Kotinsky cement, Chatterton’s compound and other resinous 
cements are used for similar purposes and in the same way as solid 
shellac. Glass cells made up with compounds of this nature may 
be made impervious to alcohol by painting over the joints with a 
rubber cement made by melting up small pieces of rubber tubing 
and adding carbon disulfide to make a thin syrup. 

For celluloid a cement made by..dissotving celluloid shavings in 
acetone is recommended. 

Brass fittings are usually cemented on glass tubing with sealing 
wax. The glass tube should be wound with thread or twine to 
secure a close fit. The glass and the brass fitting should be warmed 
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ARTS AND RECIPES (Continued) 


slightly above the melting point of wax. (Thick or pressed glass 
should be warmed slowly.) Wax may be applied to both parts 
and the thread well saturated with the melted wax. Enough 
should be used to insure filling the space completely. Join the 
parts while the wax is very soft and clamp in position until it is 
thoroughly cold. 

For optical purposes, cementing glass, etc., Canada balsam is. 
universally employed, and makes a permanent ‘and nearly invisible 
joint. 


Laboratory Adhesive 


Nitrated cotton (=67sec.) i 20!) sie. os. eek Dee 30 grams 
Make up a solution of: 
Di methyl ketone (acetone)..... 100 milliliters (c.c.) 
Amylvacetaterue: “60. one ner te 45 milliliters (c.c.) 
Butylkacetatenn ssc. oy oie one 15 milliliters (c.c.) 
Mthylkacetates ee) oo Me ee 15 milliliters (c.c.) 
“HWthylkabietate ss ase ee oe ee 1.5 milliliters (c.c.) 


* 1 above of castor oil is a substitute. 

Using the latter solution as solvent, add the nitrated cottom 
until the solution is of the consistency of syrup. Dissolving the 
cotton takes about two hours. If the mixture is too thick, a little 
more of the above solvent, which should be kept on hand, is added. 

The above solution should not blush when applied to any surface. 
It should dry quickly into a tough film which is stable over a long; 
period owing to the plasticizer, ethyl abietate. 

The above is useful for cementing cross hairs, coating labels, 
sealing rubber to tubing, etc. 

In case a more flexible film is desired the amount of the plasticizer 
may be doubled. In case of blushing increase amyl acetate. 


Litharge Cement for Joining Metal to Glass 


In the preparation of tanks with glass sides or bottom, it is: 
desired to make these water tight by cementing the glass to the i iron 
frame or to repair the leaks that may occur. 


itharge (PbO) honda. 0 eit eee 200 orams 
Glycerin solution (glycerin 2 parts, 
water Lipart) <i Se Wee tan cists: 100 milliliters (c.c.) 


Place the litharge in a mortar, add the diluted glycerin slowly 
while grinding. Mix thoroughly by grinding a short time. Heat 
will be evolved and the mixture will begin to set. While still soft, 
pour it into place and by means of a spatula work it into position 
as in the case of putty. Allow to stand for a day when it will be 
thoroughly hard. 

If desired, it may be covered with a layer of white lead or alumi- 
num paint. 


Mucilage or Paste 


Gumaraibicy (cumiacacia)imw eicces cle10m sieee ae 1 part 
Riceustarchwart. yer {ae eyee sha sae Aatign sens OR 1 part 
Sumer a. Sachem calls acnevalel « ate atelehs ahtuets Mena iverdiencee « 4 parts 
Waters ne ne kee e ee ok be eee Tees as Sela ee 10 parts 
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ARTS AND RECIPES (Continued) 


Warm the gum arabic with some of the water until it has a 
jelly-like consistency. Mix the sugar and starch with enough 
water to make a smooth paste. Combine these two mixtures, and 
boil until the starch is clear. 


Shellac Cement 
De Kxotinsxy Typ 
(Benzene Resistant) 


Note: Most recipes for de Khotinsky cement call for pine tar, to 
the amount of 40 to 50%, as the material with which shellac is 
plasticized for the application in question. Recent investigation 
indicates that pine tar is inferior to the creosote plasticizer reeom- 
mended below. 

Prepare the plasticizer by mixing one volume of terpineol with 
three volumes of beechwood creosote (alkali-soluble). Coal-tar 
creosote, not completely alkali-soluble, will not do. 

Heat from 12 to 25 grams of the plasticizer to about 130° CG. 
With constant stirring add 85 grams of shellac as fast as it dissolves 
smoothly. When the mixture is homogeneous, allow to cool until 
it will barely flow from the vessel, and pour into molds which have 
been lightly but completely covered with petrolatum. The use of 
only 12 grams of plasticizer gives a very hard cement; 25 grams 
gZives a very soft product. 


Shellac-Wax Cement 
(Benzene Soluble) 


ROSIO ce er, cored eta: ty. a eae 35 grams 
Shellac Soria tay eee ee ee 20 grams 
DCs WAX SOM shoe ee me. cena 20 grams 
Tale, fibrous (asbestine OULD) wot Pee 0 to 30 grams 


Melt the rosin in a large (6 or 8 in.) hemispherical iron pan, add 
the shellac and beeswax with stirring. Heat strongly with a large 
Bunsen flame so that the temperature reaches 360° C. in six min- 
utes; then extinguish the burner. When the temperature has 
reached about 275° C., add the talc, if any is to be used. Finally 
when the mixture is so viscous that it will barely pour from the pan, 
pour into metal molds which have previously been very thoroughly 
scoured with washing powder and thickly coated with aqueous 
dextrine paste which is still wet. The tale gives a more viscous 
cement at temperatures just above the melting point. 


Transparent Sealing Resin 


A transparent resin which adheres well to glass, quartz and metals 
may be made by heating together equimolal quantities of phthallic 
anhydride and ethylene glycol for 24 hours at 200° C. The resin 
softens at 95°-110° C. It is unaffected by water but slowly dis- 
solved by organic solvents and is particularly useful for high- 
vacuum seals. 


Vacuum Wax 


Wax for coating joints which may be used for ordinary vacuum 
distillations etc. where the temperature does not get too high: 

Melt together equal parts (by weight) of beeswax and rosin. 
The product is pliable and easily removed from apparatus by 
simply using hot water. 
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CLEANING COMPOUNDS AND METHODS 
Alcoholic Sodium Hydroxide Solution for Cleaning 


Dissolve 120 grams sodium hydroxide in 120 c.c. water. Dilute 
to 1 liter with 95 % alcohol. 


Burette Cleaning Assembly 


A burette cleaning assembly may consist of a 300 ¢.c. beaker of 
cleaning solution mounted on a ring stand having a 7 X 9” base. 
Higher on the stand is a clamp for engaging the burette to be cleaned 
and still higher a mounting of 3%” rubber tubing connected with an 
aspirator. The cleaning solution is heated, the burette placed with 
its top dipping into the cleaning solution while the aspirator tubing 
is slipped on the delivery end of the burette. When hot cleaning 
liquid has been aspirated to near the glass stopcock or pinch-cock, 
the cock is closed and the aspirator tubing slipped off, leaving the 
cleaning solution in the burette. After a minute or so, the cock 
is opened and the cleaning solution is allowed to run out of the 
burette, which will leave a uniform film if the burette is clean. 
The burette is transferred to a sink and after cooling is rinsed with 
tap and distilled water. By this means 50 burettes per hour may 
be made ready for use. 


Brown Stains on Burettes 


Brown stains left on the inside of burettes used for KMn0,4 
solutions may be removed by filling the burette with FeSO: solu- 

tion after which the liquid is removed and completely washed out. 
_ A convenient, ready for use, solution of FeSO: may be made by 
placing small nails in a dilute H2SO; solution, keeping the flask 
closed except for a hydrogen vent, thus preventing oxidation of the 
iron. 


Cleaning Engler Flasks 


To thoroughly remove all of the carbonaceous deposit baked in 
the bottom of an Engler flask from gasoline distillation, place 2 
or 3 grams of commercial Na»SOz in the flask to be cleaned; apply 
heat directly to the fiask from a Bunsen burner. Heat until all 
the carbon residue has been loosened. Cool, rinse and drain. 


Cleaning Fermentation Tubes and Other Glassware 


Fermentation tubes (used in water testing) and other glassware 
difficult to clean in the ordinary way, may be cleaned as follows: 

Moisten the inside of the tube with ethyl alcohol. Pour off the 
excess alcohol, leaving not to exceed two c.c. of the liquid in the 
tube. Add ten c.c. of concentrated nitric acid and let. it stand. 
Soon a vigorous reaction takes place with the elimination of large 
quantities of nitrogen dioxide. When the reaction stops, wash 
with water. As some nitric acid may be blown out of the tube, 
it should be placed in a sink (preferably in a hood) until the reaction 
ceases. Do not close the tube. 


Cleaning Fluid 


An excellent solution for cleaning grease stains from cloth or 
leather consists of the following: 
Cc 


Sigh oan Mas fer eae ithe! ed don) pie 80% 
Ligon at 2he cee 3 anadin dvciccs. vatyereds 16% 
Amyl alcohol (ter.).......... SOUP APO A eee 4% 
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Cleaning Mercury 


Mercury may be cleaned sufficiently for many laboratory pur- 
poses without distilling. Allow the mercury to fall in a fine spray 
into a quantity of dilute nitric acid, 25 parts of acid to 75 parts of 
distilled water. After being passed through the acid one or more 
times it should be passed through distilled water and dried. Most 
of the water may be removed with a clean filter, and the mercury 
heated in a porcelain dish to about 110° C. To produce the spray 
the stem of a glass funnel may be drawn down so as to leave only a 
small opening for the escape of mercury or a glass tube with a 
capillary point attached to a funnel with a tightly fitting rubber 
tube. 

A three- to four-foot length of one-inch glass tube closed at one 
end and supported in a vertical position may be used to contain 
the acid solution. If a small glass tube be fused into the lower 
closed end of the large tube, and bent so as to stand up for a distance 
a little greater than 1/13.6 the column of acid solution in the large 
tube, a U-tube is formed in which a short column of mercury sup- 
ports the long column of acid solution. 

The end of the small tube should be bent over at the top so as to. 
facilitate the delivery of the mercury and a short piece of clean 
rubber tubing with a pinch-cock put on at the start; as soon as 
mercury enough has collected in the bottom of the tube the pinch- 
cock may be opened. The mercury will rise nearly or quite to the 
top of the small tube, and as the quantity increases will be delivered 
from the small tube as fast as it falls in the spray. 

The reversed end of the small tube should be short to avoid 
forming a siphon, which would completely empty the apparatus. 

An efficient procedure, especially if the mercury is greasy, 
consists in spraying the mercury by means of the above apparatus, 
first, through a dilute solution (10 %) of potassium hydroxide, then 
through dilute nitric acid (10-15 %) and finally through distilled 
water. 


Cleaning Optical Surfaces for Silvering 
(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 


Probably the most important part of the silvering process is the 
proper cleaning of the surface to be silvered. 

The surface is thoroughly cleaned of grease or other organic 
matter by the usual methods, using alcohol or chromic acid. Then 
it should be carefully cleansed with strong nitric acid, the whole 
surface being firmly rubbed with clean cotton tied to a rod of 
wood or glass. Care should be taken not to injure the surface. 
Rinse with water, and then wash the surface thoroughly with a 
strong solution of caustic potash, rubbing with a cotton brush as 
before. Finally, rinse with distilled water, and keep the surface 
wet until it is placed in the silvering solution. If the distilled 
water wets the whole surface uniformly the cleaning may be 
sufficient; if it does not wet uniformly, the operations must be 
repeated. The fingers should not touch the edges of the glass 
during the latter cleaning operations, as a layer of organic matter 
is apt to spread over the surface and render the silvering uneven. 

Dr. Brashear recommends that the surface, after the washings 
described above, be rubbed with prepared chalk on a cotton wad 
until it is thoroughly dry and ¢lean.. It may then be put into the 
silvering solution at one’s conyenience. 
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Cleaning Solution for Glass 


35 c.c. saturated sodium dichromate (technical) 
1 liter conc. sulfuric acid poured into the dichromate solution 


Avoid contact with the flesh or clothing. 


Cleaning Solution 


PPTISOGHING DUOEURALD Co eee ss oo ek oe ee 2 Oz. 
Sodiutn Oleatewr rc te Pee tere Ca. hee ee 1 oz. 
Wisitcdawatere st tet ee. he ee 1 pint 


Soak apparatus in the warm solution 10-15 minutes, then brush 
with a stiff brush. 


Iodine Stains 


Iodine stains can readily be removed from clothing by washing 
the stain with a 10% solution of sodium thiosulfate (‘‘hypo’’) in 
water. 


Paint Brush Cleaner 


MM) Kerosene: A2iicc2. Sa sthe see 3 '28"s gan ati ers 2 pints 
Oleieracid (ah ent Saar nn Oe Rete ees & 1 pint 
(2) Aqueous ammonia (conce.) .2. 6.526806 5262 ¢ pint 
Denatured-alcoho)...ccwed.. 23sec wdc prereset ¢ pint 


Stir (2) into (1) until uniform. To clean brushes, place in the 
mixture over night. Wash thoroughly with warm water. 


Removal of Carbonaceous Matter 


A 10-15% solution of NaOH or KOH removes carbon ete. 
guickly. Rinse well with acid and H20. 


Removing Carbon Deposits from Flasks 


First rinse flask with acetone or carbon disulfide to remove traces 
of oil or tar. Add a few grams of magnesium nitrate. Heat 
gradually over a free Bunsen flame till water is all expelled and the 
magnesium nitrate melts. Rotate the flask to distribute the melt 
and continue the heating till the brown fumes of nitric oxide cease 
to evolve. Finally cool and dissolve the residual magnesium oxide 
in dilute acid by boiling. 

Large deposits of carbon or tar will require a repetition of the 
above procedure. 


Removing Carbon Residue from Glassware 


Tri-sodium phosphate (NazPOu,)........ 2 tablespoonfuls 
Odin OTL ood wiontans Phere aoe et fees 1 tablespoonful 
(e058 ma il Batis ae neon ear Ae 1 quart 


Allow to stand in the solution for several minutes, brush off the 
incrustation and rinse with water. 


COLORED LIQUIDS 


For rendering columns of water easily visible, add a few drops of 
one per cent alcoholic solution of fluorescein to a liter of water. The 
dilute solution of fluorescein is bright green by reason of its fluo- 
rescence, although colorless by transmitted light. 

A small quantity of an aqueous (1%) solution of uranine (the 
sodium salt of fluorescein) may be used in place of the alcoholic 
solution mentioned above. 
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If liquids showing color by transmission are desired, dilute 
aqueous solutions may be made with any of the following dyes: 


Dye Color 
Erythrosine Pink 
Eosine Pink (green fluorescence) 
Rhodamine B Pink (red fluorescence) 
Ponceau 2R Scarlet 
Naphthol green Green 
Methylene green Bluish green 
Methylene blue Blue 
Methyl violet Purple 


CROSS HAIRS 


The spider lines which serve as an index in reading telescopes 
may be quickly replaced in an emergency by single silk fibers 
(from ordinary sewing silk) attached by soft wax. Single fibers 
may easily be removed from an untwisted strand. 

Spider web should be used in permanent work. The fibers 
of the egg nest of certain species are employed and may be ob- 
tained of most dealers in scientific apparatus. In mounting 
them the following suggestions may be useful: The cross hair 
diaphragm of the telescope should be removed and clamped in 
a horizontal position. .A bow of brass wire, about No. 28, should 
be employed to stretch the fiber. A background of black velvet 
makes the fibers more easily visible. With soft wax or other 
convenient adhesive ready on both tips of the bow, a fiber of 
the required length is to be disentangled with tweezers and wrapped 
several times about the ends of the bow under tension sufficient 
to straighten the fiber. The fiber, now conveniently handled 
by the wire bow, should be cautiously lowered onto the diaphragm 
in the proper position, the wire left hanging. 

A small drop of shellac varnish applied at each side will hold 
the fiber in position as soon as it is thoroughly dry, after which 
the ends of the fiber should be cut away. 


DIALYZERS 


As a substitute for parchment and similar natural membranes, 
it has been found that those made from cellulose trinitrate are 
superior. Parlodion (DuPont) may be used, dissolving one part 
of the nitrate in 2 each of ethanol and ethyl ether. The water 
adhering to the Parlodion should first be removed (the shreds are 
preserved by covering with water), otherwise a clear solution will 
not be obtained. Cut the round end off a 2” or 1” test tube, and 
dip the flared end of the tube into the alcohol-ether solution of 
Parlodion. Upon removing the tube from the solution a film 
will be found across the tube and after evaporation of the solvents. 
the film will be found to be of sufficient strength to meet the pur- 
poses of a dialyzer. _The liquid to be dialyzed is poured into the 
tube and contents are then set in a beaker of water. In a short 
time the working of the semi-permeable membrane will be shown by 
the rise of the level of the liquid inside the tube. 


EXPANSION OF GLASSES, TEST FOR EQUALITY OF 


In order to compare the coefficients of expansion of two pieces: 
of glass, prior to sealing them together, melt the drawn out ends 
of each piece to beads; press these molten beads together with 
tweezers and draw into a thread. If the glasses can be sealed 
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together, the thread will be straight; otherwise, it will curve 
because of the different coefficients of expansion. 


FLUORESCENT SCREENS 


For observations of the ultraviolet spectrum, moisten a small 
quantity of anthracene with water and brush a thin layer over a 
ground-glass surface. On drying most of the anthracene will 
adhere to the glass. The prepared surface should be placed so as to 
receive the radiation directly, glass being comparatively opaque 
to the shorter wave lengths. 


GLASS GRINDING FLUID 


PLUTPEM tiem A AAAS A MARR eee aes ss ss Ae 45 cc. 
Eithers(ethyl oxide)e., Cyto) ak BN ere ee 22.5 c.c. 
WATIPHOr CUI Ae se ese Ae ee RNP) Fe) eee 31 ¢ 


To be used with powdered emery for grinding glass. 

For smoothing edges a sheet of emery cloth moistened with the 
above solution may be used. 

Plane surfaces should be ground on thick plate glass. 

For grinding glass stoppers use coarse emery, turn in one direc- 
tion, finish with fine emery. 


GLASS GRINDING MEDIUM 


Glycerin may be used instead of a camphor-turpentine mixture 
for a medium in which to suspend emery powder for grinding glass. 
Glycerin has body enough and is sufficiently viscous to carry the 
emery well, and besides this it is water-soluble, thus making it 
very easy to wash away the excess grinding agent when the job 
ip done or when it is desirable to make a close inspection of the work 

one. 


HEATING BATH 


A bath fluid at temperatures above 150° C. and which does not 
appreciably affect glass is prepared by fusing 10 parts of potassium 
nitrate with 8.5 parts of sodium nitrite. 


HEATING BATHS 


For uniform heating of reactions the following materials have 
proven satisfactory: 


For temperatures up to 100° C........ Steam 

For temperatures from 100° — 250° GC. Crisco or Nujol 
For temperatures from 200° — 300° C. o-tolyl phosphate 
For temperatures above 250° C....... Wood’s metal. 


HECTOGRAPH FILLER 


Ingredients: 4 oz. of ground (dried) glue; 2 oz. of dried gelatine; 
18 fluid oz. glycerin. These amounts should provide sufficient 
filler for a pan 12” x 9” x 2”, 

Mix the glue with water and digest it on a water bath (a double 
boiler may be used) until it has the consistency of cream and is 
thoroughly melted. Soak the gelatine in cold water till soft 
free it from as much water as is possible by pressure in a cheese- 
cloth and then melt it on a water bath or in a double boiler. Pour 
the three liquids together, and after they are thoroughly mixed, 
pour them into the pan. If any bubbles appear on the surface 
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of the filler, scrape them off with the edge of a piece of cardboard 
while the filler is hot. Do not use the filler until at least six hours 
after it has been poured into the pan. The materials gel slowly. 
Keep the pan level and covered until its contents is no longer 
fluid. 


HECTOGRAPH INK 


Violet 
Anilingnaolettrrsany erakosd. araers cree 1) oz: 
Hot watervewh 280m. cs ak eee OZ. te 
On cooling, add: 
Alcoholan cs. Soiree ee. ee ee Ml Or 
GIy, ceri. Av ce cesty ahs Gomer tare oR ae 1 oz. 
Garbolieracidainheno)) ieee iene sere . a few drops 
Black 
INR gro siti creed 2h, Rae It), REE Ae Be 1 part 
Winter Saute oxh ccacent hyn caer un, ieee ee Oe 14 parts 
Glycerine Aha hy 7 pee Be SUE e Ses. Likes Se 4 parts 


HYDROGEN SULFIDE 


Pure hydrogen sulfide may be generated by allowing distilled 
water to drop on aluminum sulfide. 


HYDROGEN SULFIDE SUPPLY 


Mix and heat slightly 3 parts by weight of sulfur with 1 part by 
weight of paraffin. Then mix with sufficient shredded asbestos 
to make a porous mass. Partly fill an 8’’ Pyrex test tube, connect 
with. delivery tube and safety bottle. Heat. Furnishes good 
supply of HS. No leakage into the room as generation of HoS 
ceases as soon as heat is removed. Mixture keeps. Test tube 
may be heated over again until reactants are used up. 


INK FOR GLASS MARKING 


Bariumysultatensia stout ee 15 parts by weight 
Ammonium bifluoride.....%5-.5.... 15 parts by weight 
AMMOnTUMSu Ate. «ketene © ee 10 parts by weight 
Oxalic:aerd- rapes. Ws ie Ra eee 8 parts by weight 
Glycerine 2 eta ee ees 40 parts by weight 
Water 2. (ome iets. (cn eetaeee eeere. 12 parts by weight 


If too thick, add more water. If the action is too slow, up to 5 % 
of sodium fluoride may be added. Use in a hood or well ventilated 
room. 

LABEL PROTECTION 
Collodion for Labels on Bottles 


Dissolve 3-4 grams pyroxylin in 100 ¢.c..1:3 mixture of alcohol 
and ether (25 c.c. absolute alcohol, 75 c.c. dry ether). 
First soak the pyroxylin in the alcohol, then add the, ether. 


Labels for Bottles 


Labels should be written in India Ink. They can be made 
waterproof and durable by coating with a saturated solution of 
paraffin in benzene. 
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Lacquer for Protecting Labels 


An excellent lacquer for protecting labels may be made by dis- 
solving 20 grams of vinyl acetate polymer (Vinylite A) in 100 e.e. 
of a mixture of 3 parts of toluene and 1 part of 95 % alcohol. This 
lacquer forms a colorless, transparent film which resists most 
reagents very well. 


Protecting Varnish for Labels 


Typed labels may be protected by several coats of a varnish 
made by dissolving ordinary tooth brush handles in acetone. The 
quantity of solvent should be adjusted to give a convenient vis- 
cosity. The varnish is water and acid resistant. 


LOW MELTING ALLOY 
The following alloy, Wood’s metal, melts at about 65° C.: 


BISMbhiee ees. wee Reisen. Py. 50 parts by weight 
Wendsersey sehr etter An og hoe 25 parts by weight 
SUT i! Bee See eee AL 12.5 parts by weight 
Gadminnii seer oy ie Se $415. ci. bnvace 12.5 parts by weight 


LUBRICANT, DRY 


Melt a quantity of paraffin and add as much fine flake or pow- 
dered graphite as is readily moistened by the melted wax. Cool 
and cut while soft into convenient sticks. 

This lubricant when rubbed on the surfaces involved, adheres 
and greatly reduces friction. It is particularly useful when one or 
both of the surfaces are of wood or other non-metallic substance. 


MILDEW PREVENTION ON LEATHER BOOK BINDINGS 


Make a 2% to 5% solution—not more than 5 %—of copper 
sulfate. Immerse a soft towel or cloth in this solution. Remove 
the cloth and thoroughly wring out. Then hang out to dry. 
When thoroughly dried, it can be used to rub leather bound 
books. One treatment of the cloth will easily take care of scores 
ora bandred volumes, and the leather will not be marked by the 
chemical. 


MIRRORS FOR SPECTROMETER ADJUSTMENT 


A small square of thick plate glass with edges ground smooth 
and silvered on one surface affords a means of accurate adjustment. 

To avoid the necessity of frequently resilvering, which arises 
where the mirrors are in constant use, the following course is 
suggested: 

From selected German plate mirror 2 to 3 mm thick, cut two 
pieces of the same size, say 4 X 5 em. Remove the protective 
layer of varnish or paint from both pieces by soaking in alcohol 
and rubbing with cotton, being careful not to injure the silver 
surface. From one piece remove every trace of varnish by repeated 
rinsing, dry and polish the silver surface thus exposed by stroking 
lightly with a chamois rouge pad. From the other piece remove 
the silver by nitric acid, wash thoroughly in distilled water and 
dry. Cement.the clear piece on the silver face of the other with 
Canada balsam. This is accomplished by placing two or three 
drops of Canada balsam in xylol (obtained in collapsible tubes) 
on the center of the silver face, and evenly lowering upon it the 
clear glass. The balsam should. spread rapidly to the edges of 
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the plates. Minute bubbles of air in the balsam film are harmless; 
if large bubbles are present the plates should be slipped apart, 
cleaned with alcohol and the process repeated. 

The balsam will be sufficiently hard in a few days to allow the 
excess to be scraped from the edges and the plates bound together 
with lantern slide binding strip. Gentle heat may be used to 
harden the balsam more rapidly. 


PHENOL (CARBOLIC ACID) BURNS 


_To ¢. p. glycerin add bromine until slightly colored or saturated. 
Keep in glass stoppered bottle and apply quickly to phenol burns. 
poe poms reacts instantly with the phenol to form phenyl 

romides. 


POLARITY TEST PAPER 


Dissolve one gram of phenolphthalein in a small quantity of 
alcohol. Add the solution of phenolphthalein to 100 c.e. of a 
10 per cent solution of potassium chloride in distilled water. Filter 
paper should be soaked in the solution and dried. A strip of paper 
moistened with water and placed in contact with the two terminals 
will show a bright red stain at the negative terminal. 


PURIFICATION OF ALCOHOL 


To remove aldehydes from alcohol intended for use in the prepa- 
ration of alcoholic solutions of sodium or potassium hydroxide, 
add to one liter of alcohol 5 to 10 grams of aluminum or zine and 
8 to 10 grams of potassium hydroxide; boil under reflux for 20 min- 
utes, and distil. Best results are obtained if an all-glass apparatus 
is used. Alcoholic solutions, prepared with alcohol so treated, will 
not discolor if the purification of the alcohol has been carefully 
carried out. 


RESISTANT PAINTS AND VARNISHES 
Acid Proof Wood Stain 


Solution No. 1 Solution No. 2 
125 grams of copper sulfate 150 exams of good fresh anilin 
oi 
125 grams of potassium chlorate 180 grams of concentrated 
hydrochloric acid 
1000 grams of water 1000 grams of water 


Wood must be free from paint, varnish, grease or chemieals. 
Apply two coats of solution No. 1 boiling hot with a paint brush, 
allowing each coat to dry thoroughly before the next coat is applied. 
Then apply two coats of solution No. 2 in the same way. When 
the wood is completely dried wash off excess chemicals with hot 
soapsuds. Finish with raw linseed oil. Polish comes from rubbing 
the oil down well with a cloth or sponge. Whenever the tables get 
dingy again go over them with a coat of linseed oil and rub smooth. 


Resistant Coal Tar Varnish 
A resistant varnish is made from coal tar pitch as follows: 


Cpalitar piteh, sears ere Oe 65 parts by weight 
Phenols, &.CMeANe, gt tre eee eee 5 parts by weight 
Ben Zeneme scien te emits ea esters 30 parts by weight 
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Resistant Paint 


The following paint when used on galvanized iron has been found 
to hold up well, without cracking or peeling in a three year’s test. 
It can also be used on black iron, tin, copper, or stone such as is 
used for laboratory desk tops. It withstands dilute acids. 

Formula: Stir in 10 parts by weight of benzol into 30 parts by 
weight of ordinary thin coal tar. Then add with vigorous stirring 
10 parts by weight of Silica Black (a new product patented under 
U.S. No. 1,940,352). 


SCALE POLISH 


To brighten up refractometer and polarimeter scales without 
injury to the metal rub with bone black or clarifying charcoal. 
A dry cloth with a little of the bone black is rubbed on the scale 
until a bright polish is produced. The divisions then stand 
out clearly and are easily read. The great advantage is that the 
fine lines are not worn away and no corrosive material is left to cause 
discolorations. 


SILVERING GLASS 


BRASHEAR’S PROCESS 
(From Miller's Laboratory Physics, Ginn & Co., publishers, by permission.) 


Two solutions are required, one, the reducing solution, should 
be prepared at least a week before it is used, and it may be made 
in large quantity and kept in stock with advantage; the other 
solution is to be prepared when used. 


Repucine SoLuTion 


Distilled’ water i. 0s2.. 40. Pale eee? Pee 700 ¢.em. 

Pure sugar (loaf, granulated or rock candy). . 80 g. 
When dissolved add 

ATC ORO ARAN A Balas ANTE Bhs SPIE Le 175 c.cm. 


Strong mitrictacid (sp. gra 1:42) saat ee ee 3 c.cm. 
iAddiwater to makes, Wise ok «seer 1000 c.cm. 


For silvering, the mirror may rest face up on the bottom of 
a suitable dish; it may stand on edge, or be supported in any 
manner, face downward, dipping into the upper part of the solu- 
tion. In the latter case, the mirror may be fastened with wax 
to a stick laid across the dish, or it may be supported on glass 
feet or on paraffined wood wedges. Dr. Brashear recommends 
that the mirror, if round, form the botton of the silvering dish, 
which is completed by wrapping a strip of paraffined paper around 
the edge of the mirror, this being held in place by rubber bands or 
fastened with several wrappings of cord. 

Having selected a dish and support for the mirror, measure 
with water the quantity of solution that will be required to make 
a layer a centimeter or two thick over the surface to be silvered. 
For each 150 c.cm. of final solution, 1 g. of silver nitrate and 
0.5 g. of caustic potash (purified by alcohol) will be required: 
Dissolve the silver and potash separately, using quantities of water 
of the proportion of 100 c.cm. to 1 g. of the solid. Ordinary gradu* 
ates or flasks are the most convenient form of vessel in which to 
mix the solutions. Into the silver nitrate solution pour a few 
drops of dilute aqua ammonia. The solution will turn to-a*dark 
brown color; add ammonia little by little till the precipitate) is 
nearly but not: quite redissolved. Now add the potash solution; 
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when a precipitate will again be formed. This is to be nearly, but 
not entirely, redissolved by the addition of more ammonia, a few 
drops being sufficient this time. After the ammonia has been 
added shake or stir the solution well and wait a minute or two to be 
certain that it does not entirely clear. If by chance too much 
ammonia has been used, a little silver nitrate is to be dissolved and 
added, a few drops at a time, till a permanent precipitate is formed. 
This excess of silver must be present, the solution showing a decided 
brown tint. The solution may be filtered, though usually this is 
not necessary. 

A quantity of reducing solution equal to about a twenty-fifth 
part of the solution just prepared is measured out. The mirror, 
having been properly cleaned and rinsed with distilled water, is 
placed in position. The reducing solution is poured into the 
silver and potash solution, and mixed by a quick shaking of the 
graduate or stirring with a glass rod; the whole is then poured 
into the dish. If the mirror is immersed face down, care is neces- 
sary to remove air bubbles; the mirror may well be immersed after 
the solution is in, being dipped in at one side first. If the mirror 
is at the bottom of the dish, after cleaning it is covered with a thin 
layer of water, and the prepared solutions are poured into the disn 
without further trouble. In the latter case the dish must be rocked 
during the time of deposition. 

The solution soon turns to a black color, which in a few minutes 
will turn to a brown; and when it becomes a light gray and the 
precipitate is flocculent, which may be in ten or fifteen minutes, 
the operation is at an end. If the mirror is allowed to remain 
in the solution too long, the surface will have a bleached appear- 
ance, which polishing will hardly remove. Remove the mirror, 
rinse with water, and carefully wipe off the sediment with a tuft 
of absorbent cotton. It is then set on edge to dry; a rinsing 
with alcohol will facilitate the drying, or all water may be safely 
taken up by pressing clean blotting paper over the surface. 

When dry, the surface may be polished, if necessary, with a 
small pad of chamois leather stuffed with cotton, on which is 
spread a little rouge. Small, circular strokes of the pad, with 
light pressure, will soon bring out the deep luster of the silver. 

A uniform temperature of the bath and the glass, of about 
20° is essential to success. 

Since fulminating silver is liable to be produced by the action 
of. ammonia on silver oxide, especially in a warm reom, all solu- 
tions should be*thrown away as soon as the silvering operation 
is completed. The used solutions may be poured into a large 
jar, in which is thrown some common salt; this causes the silver 
to be precipitated as the chloride, and about 90 per cent of the 
original silver may be recovered. 


RocHELte Sauts Process 


(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 

For depositing the uniform thin film of silver required on the 
half-silvered glass of the interferometer, the following method 
is more suitable than the one described above, as the silver is 
deposited more slowly. If a thick film is desired, two or more 
successive deposits may be made, each of which may require an 
hour’s time. 

Dissolve 5 g. of silver nitrate in 300 c.cm. of distilled water, 
and add dilute aqua ammonia until the precipitate formed is 
nearly, but not entirely, redissolved in the manner explained in 
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the preceding method. Filter the solution and add water to 
make 500 c.cm. 

Dissolve one g. of silver nitrate in a small quantity of water 
and pour into about half a liter of boiling water; dissolve 0.83 g. 
of Rochelle salts in a small quantity of water, and add to the 
boiling solution. Continue the boiling for half an hour, till the 
gray precipitate collects as a powder in the bottom of the flask. 
Filter hot, and add water to make 500 c.cm. 

These solutions may be kept in the dark for a month or two. 

For silvering, equal volumes of the two solutions are mixed, 
and the glass is supported in the mixture in whatever fashion 
is convenient. Various methods are mentioned in the preceding 
article. The thickest possible deposit may require an hour’s 
time. A second deposit may be made upon the first if necessary 
to secure the desired thickness. The drying and polishing may 
be carried out as described above. 

A half-silvered film will be produced in about a minute; only 
experience can determine when the proper thickness has been 
secured. The glass appears as though it were very lightly smoked. 
A film that reflects a little more than half the light incident at 
45° is desirable for interferometer use. -A simple method of 
testing is to look at two similar gas flames, one seen through the 
film and the other seen reflected by it. It is well to silver at once 
all four surfaces of the two plane-parallel plates of the interfer- 
ometer and to select for use that film which is of the proper and most 
uniform thickness. 


SOAP SOLUTION FOR SOAP FILM EXPERIMENTS 


iPurescastilesOrepalin-O1l soap) acai ierieiieresaeae ete 1 oz. 
Dist leclewabe rete y-a ete acl cece ate hea ees OCI: 8 oz. 
Pure ely. cerinm ese Cee ees, | Rs cere siehaschess 4 oz. 


Cut the soap in thin shavings and dissolve in the water. When 
the solution is complete, add the glycerin and mix very thoroughly. 
On standing the liquid becomes clear at the bottom. The clear 
portion may conveniently be removed by a siphon and preserved 
indefinitely. 


SODIUM FLAME 


An intense sodium flame is readily obtained by placing a small 
lump of rock salt in the center of the screen on a lighted Meker 
burner. 


SODIUM LIGHT 


Paper is to be soaked in a saturated solution of common salt, 
borax or other salt of sodium, and dried. When wrapped around 
a Bunsen burner, secured by a twist of wire and pushed up into 
the edge of the flame, a sodium flame of considerable intensity is 
obtained. As the ash of the paper breaks away it must be occa- 
sionally raised. Lithium chloride may be used in place of or with 
sodium salt to give the lithium line for spectrometric measurement. 
Sheet asbestos (thin) may replace the paper if desired. Since the 
asbestos is not consumed it is necessary to moisten the mantle with 
salt solution at intervals. 


SOLDERING PYREX GLASS TO METAL 


Dip the Pyrex glass tube to be soldered into a solution of chlor- 
platinie acid (or platinic chloride may be substituted) made by 
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preparing a mixture consisting of 0.2 gram of the acid with 5 C-. 
each of alcohol and ethyl ether to which 4 or 5 drops of turpentine 
have been added. After dipping the tube, carefully burn all 


the adhering liquid away leaving a film of platinum metal. 


That 


film will serve to hold the solder to the Pyrex glass and in doing so 
makes a very satisfactory gas-tight joint for a metal to glass 
































connection. 
SOLDERS 
Composition by weight 
Tem- Metals for 
perature | which it is ple eg 
Lead | Ti Cop- Zi Sil- Gold of fusion used y 
ea in| ber ine | ye, | Go 
1 188° C. | Lead Tallow 
3 6 | 176 Zine Zinc chloride 
25% HCl 
2 5 170 Copper Zine chloride 
brass (neutral) or 
resin 
Tron Zine chloride 
or NH:Cl 
2 Lee As pallens: cero aes Fe, Cu, Borax 
55 45 880 Fe, Cu, Borax 
brass 
4.5} 0.5/15.0) .. | 1005 Fe, Cu, Au, | Borax 
6.562.011 J0\0 5. 1.983 Fe, Cu, Au, | Borax 
4 Succ ta il 1) eee neler Gold 
a ae Re Oe ee a 


STOPCOCK LUBRICANTS 


Seal for Ground Glass Joints 


Glycerin makes a very satisfactory seal for ground glass joints 
to prevent leakage of petroleum ether, ethyl ether or any other 
fluid in which glycerin is insoluble. Glycerin on the ground glass 
surface prevents sticking and so allows for the easy dismantling 


of the apparatus. 


Stopcock Grease 


Shepherd and Ledig (J. Ind. Eng. Chem. 19, 1059, 1927) prepare 


stopcock grease from 


the following ingredients by mixing with con- 


tinuous stirring for 190 hours at 155° C., then placing the mixture in 
small 2 oz. containers, immediately chilling the contents on ice and 


allowing to age for 10 days before use. F 
crepe rubber, 24 parts white ‘‘Vaseline’”’ 
paraffin (m. p. 36° C.); for general lubrica 
parts “Vaseline” petroleum jelly, 


or high vacuum: 31 parts 


petroleum jelly, 5 parts 


nt: 6 parts crepe rubber, 7 
1 part paraffin; for light lubricant: 


- 


10 parts smoked sheet or pale crepe rubber, 18 parts ‘‘Vaseline”’ 
petroleum jelly and 1 part paraffin (m. De SOMES)s 


Stopcock Grease 


Black rubber (red or pure CUM) Mae ee ee pare 
Parafinse Sy, 26 eee. Si Ces 2 parts 
“Vaseline” petroleum. jelly... ..... occe.en.. 4 parts 


Melt the paraffin and 
the rubber slowly and in 
rubber. 
desirable. 
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Stopcock Lubricant 


Petrolatum (500 grams) and raw crepe rubber (50 grams) are 
stirred together and kept in an oven at 125°-150° C. for several 
days, or until the mixture is homogeneous. 


Stopcock Lubricant 


Standard Viscous Oil No. 32 (Standard Oil Co. 
OENW SIT OF Ini oh Prana e ons cic Lvcpslcdecpee ote 200 grams 
PNUD A UTES UGA CABG ine oa. Bt) eee te 50 grams 


Dissolve the stearate in the oil, heated to about 150° C., and cool. 
This makes an extremely sticky, ropy, tough adhesive for ground 
glass surfaces. 


Stopcock Lubricant 


In the laboratory it is often desirable to have a stopcock lubricant 
that will not dissolve away with the ordinary fat solvents such as 
the hydrocarbons or chlorinated hydrocarbons. In some set-ups 
the ordinary stopcock greases are quite useless, and syrupy phos- 
phoric acid is very unsatisfactory. 

A paste of Bentonite (colloidal clay) and glycerin may be used 
for such a purpose. One can adjust the viscosity of the paste 
to suit his needs. Such a lubricant is entirely unaffected by the 
non-aqueous solvents, and even in the presence of water holds 
remarkably long, probably due to the fact that the Bentonite makes 
a jelly with either glycerin or water. In addition it has the very 
- decided advantage of permitting a stopcock lubricant to be used 
at temperatures up to or even well above 100° C. The viscosity 
does not diminish very much with rise in temperature. 


UNIVERSAL WAX 


(1) A soft wax useful in the laboratory may be made by melting 
together paraffin, ‘Vaseline’ petroleum jelly and paraffin oil in 
various proportions according to the pliability ested: 

(2) Another authority recommends equal quantities of beeswax 
and turpentine (by weight). It is customary to color the wax by 
adding finely-powdered Venetian red. 

(3) Melt together 1 part. of Venice turpentine and 5 parts of 
beeswax. Color with vermilion. 


PHOTOGRAPHIC FORMULAE 


Pure water, preferably distilled, should be used in all solutions. 
Chemicals should be dissolved in the order given. 

Desiccated or anhydrous sodium carbonate and sodium sulfite 
are specified in the following formulae. If the crystalline forms are 
employed, a larger quantity must be used. 

Sodium carbonate exists in three forms: the anhydrous or desic- 
cated, NasCOs;; the monohydrate, Na2CO3:H20; “washing soda,” 
NazCO3-10H:0. If the monohydrate is substituted for the desic- 
cated, 1.17 times the specified quantity should be used. If the 
“‘crystal’’ form Na2zCO;3-10H:2O is substituted for the desiccated, 
2.7 times the specified quantity should be used. 

Sodium sulfite exists in two forms; the anhydrous or desiccated, 
NazSOs, and a form, Na»SO3-7H20. If the latter “crystal”? form 
is substituted for the desiccated, 2 times the specified amount 
should be used. 

Quantities required are given in both English and metric units. 
The values are, in most cases, not interchangeable since the amounts 
of water are not the same. According to recent usage quantities of 
liquid are often specified in milliliters (ml). The milliliter is 1.000027 
cubic centimeters; the units are, of course, interchangeable for 
photograplie formulae. The U. S. avoirdupois system of weights 
is used. 

The following abbreviations are employed: 


anh. anhydrous 

Ge; cubic centimeter 
dr. dram 

g gram 

gal. gallon 

gr. grain 

1 liter 

min. minim 

ml milliliter (equivalent to cubic centimeter, em® or ¢.c.) 
oz. (av.) ounce (avoirdupois) 
oz. fi. fluid ounce 

qt. quart 


DEVELOPERS FOR PLATES AND FILMS 


When a time of development is suggested, it is intended to serve 
as a guide only. Individual requirements as to density and con- 
trast vary. Greater or less contrast may be obtained by developing 
for a longer or a shorter time respectively. 


GENERAL PuRPOSE NEGATIVE DEVELOPERS 


Amidol (Diaminophenol hydrochloride) 
For plates and films, to be mixed immediately before use. 


Winter Sen. Seria ae aia Fie Sat 10 oz. fl. 1000 ml 
koe ltuven Ube, WN, ooo obaneenonnnas.. 120 er. 29 ¢ 
Am dole ee SR Sor many 30 gr. Cz 
Potagsiunm bromide: se ageenen aese Vee 6-10 gr. 1.4-2 g 


Amidol oxidizes so rapidly in solution that it is customary to 
make up this developer immediately before it is to be used. The 
time required for development is from 3 to 5 minutes at 18° C. or 
65° F. 
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Amidol 
Sulfite Stock Solution 
Dociumrsulitesanh wanes. ask) ie 2) om. 100 g 
Eotassiumpmetabisulfite..@ £2. i... 00, JmnOl5 02. 25g 
VV DUS: Sa eee pe RARE IDR >. |) 20 oz. 1000 c.c 


Boil after dissolving in warm water. Developer is made when 
needed by adding dry amidol to the stock solution of sulfite which 
keeps for a long period. 


Stock solution of sodium sulfite............ 2 oz. 200 c.c. 
\WERIUSE Sit prada ted pamic nie ein a em nee cane 10 0z. 1000 ec.e. 
PATOAT CONS spits een entice eh Lee oP isis else 20-30 gr. 4.5-7 g 


Athenon. See Glycin 
Elon-Hydroquinone (Kodak D-76) 


Developer for maximum speed at normal contrast on films and plates. 


Wiaicenmsboutmel 252th e (52°C) saan ae as 24 oz. 750 c.c. 

LO 1c Se RIM eh eh se Ny ss ED 29 gr. 7) fi 

Sodium sulfite, desiccated.............. 3 oz. 145 gr. 100 g 
(1458 gr.) 

JBI ACUIOLGIUTNG ane Dicey a Goeiege ane er ied & Aen 73 gr. 5g 

iBonascecratmular qe en ee en ee aes 29 ‘gr: 2¢g 

Weiser COmIme GM ws ae eee, es og ee 32 oz. 1000 c.e. 


Dissolve chemicals in the order given. 
Average development time about 17 minutes at 68° F. C20 2C, ye 
See individual recommendations listed for each material. 


Replenisher (Kodak D-76R) 
24 


Water, about 125° F. (525:0.)...... OZ. 750! © e.c. 
Bilone S60 SAREE Se Fa Teh chee Hirer 44 gr. ; See 
Sodium sulfite, desiccated.......... 3 02.145 er. 100 g 
(1458 gr.) 
Ey.droquinomes eaten weil e eet. te 1 oz. 15 £ 
Borax, eranulans sec. os ale. settade 290. gr. PAD) 
Water to make...... Re ete ered 32. on. 1000 e.e. 


Dissolve chemicals in the order given. 
Use the replenisher without dilution and add to the tank to 
maintain the activity of the developer. 
Elon-Hydroquinone-Pyro (Kodak D-75) 
A long life deep tank developer for roll film. 
Solution No. 1 


Waters(about 125° F,)a(52°.G.y. 2545.5... ~ 16:0z. 500'c.c. 
1 a aes eee ators i ne ah m Ali tlhe ait OA Ze: 44 er. 32g 
Solution No, 2 
Wisttnere(aboutet2ocuHe)\s(52°1C. main: 5a tenet 16 oz. -500:c.c. 
Sodiumiysnltiveyrcn nen enn maine 260 er. 18 g 
SOG tin bisulirtes: pert eee email 2k fe ke loz. 85 pr. 36 g 
Solution No. 3 
Hot water (about 160° F.) (71° G.)............ 16 0z. 500 c.c- 
Sodium salieri ster be an enn er Nastia eae 260 gr. 18 g 
Ey drOquinonemee a rte Le ee ee ee 175 gr. l2¢g 
PYTOs= eae Teeter Fee Ne 08/8 7 OP Sa ea 44 gr, 32 
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Solution No. 4 


Water (about 125° EB.) (2°0e2) seems aes. ae 16 oz. 500 c.c. 
Sodium carbonate; anh.......5.422.222c86 2 oz. 175 pr. 729g 


Mix each solution separately and add to the tank at once in the 
order given. 
Then: watenckormake. -chye see oases eee 1 gal. 4000 c.c. 


Develop 7 to 14 minutes at 65° F. (18° C.), in the fresh developer 
according to the contrast desired. Greater or less contrast may be 
obtained by developing for longer or shorter times than those 
specified. Avoid the use of galvanized ware when mixing, or trouble 
from fog will be encountered. Cool the mixture of the first three 
solutions, before adding the cooled solution No. 4 to it, to avoid 
effervescence. 

For small scale mixing, that is, less than 1 gallon (4000 c.c.), all 
the chemicals may be dissolved in the order given in one-half the 
total volume of water (125° F.) (52° C.) and cold water added to 
make up to volume. 


Replenisher Stock Solution 
Waters (aibowtel2 sears) (h2cn On) ae eneenne ae 64 oz. 2000 ec.c. 
Fehon'y 202 tees A Ss ae eee ieee aia + 02. 15 ¢ 
Soacdiumysulfite; am hee see eee een nD Bayz 90 g 
Sodium bisulfite s art Aten ee eels eee cee om eae 3moz! 90 ¢ 
Hydroquinone 2h ae eee Le Oz. 30 ¢g 
Sedum carbonates aniline meen neuen een 8 oz. 240 ¢ 
Wiaiter:to makes smi hela detr a Meer. 1 gal. 4000 c.c. 


Dilute 1 part of stock solution with 1 part of water and add to 
the tank as required. 
Elon-Pyro (Kodak D-7) 
Stock Solution A 


Water (abouts 25°0H) (522 )C.) ae ee ca 16 oz. 500 ese. 
Talon et tiach ons aces as tee hs oe os OZ. 7.5 ¢ 
Seadiummbisulfite.. sackh®- oc. sce aes. eS oa rae 
PYTOss sie ois SEER cious he: » Ce Re aoe: nor 30 g 
BRotassnimpbromiGdenes senna ern rie 60 gr. 42 g 
WeAteGr tO TMA were cnet en: Otek cata eee is ore 32 oz 1000 e.c. 
Stock Solution B : 
Water ian ee taa.d BONS EE SOLE ere er az. 0Z. 1000 c.c. 
Sodium sulfite, desiccated er ryenmsrrcaw see clei 5 oz. 150 ¢ 
Stock Solution C 
Wisiber:,..5 cir tads Gece cede Abe eres x az, oz. 1000 Mien 
Sodium carbonate, desiccated............... 2302. {hive 2 


Dissolve chemicals in the order given 

TRAY DEVELOPMENT: Take 1 part of A, 1 part of B, 1 part of 
C, and 8 parts of water. Develop about 7 minutes at 68° F. (20°C.). 

-TANK DEVELOPMENT: Take 1 part of A, 1 part of B, 1 part 
of C, and 13 parts of water. Develop about 10 minutes at 68° I’. 
(20° C.). 

This developer can be used for two or three weeks if the volume 
is maintained by adding fresh developer in the proportion of 1 part 
each of A, B, and C to 4 parts of water. It is usually necessary 
to increase the development time as the developer ages. 
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Glycin (Parahydroxypheny] glycin) 
Stock Solution 


Vier Nal. ARS WAReNH SATE. Cci bs Se tee ee 10 oz. fi. 1000 wml 
poodiumuysulfite ambien me). .lee ike ose ceo 300 gr. 68.5 g 
BOG .GLIA este cies sc Peous ests ee sees ocak re 120 gr. 27.0 & 
Socmumpearbonatewallerrn. soy waarmee: 240 er. 54.8 g 


TRAY DEVELOPMENT: Dilute with 4 parts of water to 1 of 
stock solution. Develop 6 to 10 minutes. 

TANK DEVELOPMENT: Use 15 parts of water to 1 of stock 
solution; develop 20 to 30 minutes. 

Glycin developer keeps well. The image is fine-grained and free 
from fog or stain. 


Glyecin 
Stock Solution 
Hotawaterd(200 2-H rw. earn tralialatewacte ssiees 60 oz. 1700 c.c. 
SOdiumMPCcaL bona lemanhtmin se aL ocne eae 2 OZ. 57 ¢ 
Arlt ci7a). eh centre NNR Ns «. {0.014 Ce a. Eble GY SA 0.5 oz. 14 ¢ 
Storelimmanweubolives Apalel, - Se kein Oe eek Ue ee 0.5 oz. 14 ¢ 


Dissolve in order. For use take stock solution, 6 parts; water, 


58 parts. 
At 60° F. develop 30 min.; at 65° F. 25 min.; at 70° F. 20 min. 


Glycin (Kodak D-78) 


VECO 6 = os RP eee Oh ore eee 2.5 qt. 750 c.c. 
Solin Ssulitemanhiee qa. as ee IAS fare. 3g 
Ca CiUPr et ee eR ee 2 he Soa ee WTO, “gis 3¢ 
Sodium: carbonate, amhtss..20)-.....505.0- 350 Be 62g 
Wislberbo INaker ae cn ae A Te ee ee j 1 gal. 1000 c.c. 


Time of development: 15 to 25 minutes at 65° F. (18° C.) 


Glycin Developer (Agfa 72) 
This formula is recommended for use with commercial films in 
reproduction work and is also suitable for development of roll, 


pack and cut film. 
Stock Solution 


Hot water (125° F. or 52°C.) 24 oz. 3. qt. 750 ¢.c. 
Sodium sulfite, anh........ 4} 02. lb: Loz mellare 
Potassium carbonate....... 81 oz. 2b 22022 9250 
Gilyein =. scenes: Stiga 14 02. 80 gr. 6202 50. ¢ 

; (736 gr.) 
Wiser to) makes. len 2 uO z: leeal- 1000 ¢.c. 


TANK DEVELOPMENT: Take one part stock solution, fifteen 
parts water and develop 20 to 25 minutes at 65° F. (18° C.). 

TRAY DEVELOPMENT: Take one part stock solution, four 
parts water and develop 5 to 10 minutes at 65° F. (18° C.). 


Hydroquinone 
Wiel CGties ca 3) See ent stan owch cniteckcncnan ty anwoatsner an 10 oz. fl. 1000 mil 
DOC ise Sule aa a eese yer enchomasusectes ov ct on cv enon tcile 220 gr. 50), & 
Ely anoquinOne smarts (freee tee te te eee 50 er. 15: = 
Houdium carbonate, amh......04e see... e 162 er. ay 


For use take 1 part of water to 1 part of stock solution. Thisis a 
slow acting developer. The temperature should not be allowed to 
fall below 60° F. (15° C.) as the developer becomes inert. 
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Metaborate Metol-Hydroquinone (Agfa 48M) 


This formula is recommended for photofinishing, professional, 
and amateur developing and is suitable for deep tank use over a 
long period of time. 


Hot water (125° F. or 


ADH Os Ee Bate As abe 2 gal. 750), .¢:¢- 
IMEtOUSEE & Sees 119 gr. 418 gr. 2 she 
Sodium sulfite, anh.. 5; OZ. 1 lb. 23 oz. 40 ¢g 

(183 oz.) 
Hydroquinone....... 88 gr. 309 er. Se 
Sodium metaborate. . 13 oz. 30 gr. At oz. 10 g 
(577 gr.) 
Potassium bromide.. 30 gr. + oz. Og 
Water to make...... 1 gal. 3% gal. 1000 e.c. 


Do not dilute for use. 
TANK DEVELOPMENT: Normal developing time 5 to 7 
minutes at 65° F. (18° C.). 
TRAY DEVELOPMENT: Normal developing time 4 to 6 
minutes at 65° F. (18° C.). 
Replenisher (Agfa 48M) 
Add whenever necessary to keep tank up to full volume. 


Hot water (125° F. or 52° C.)... ~24 oz. ah eg a 750 ele. 


Métol . nace tt? aah ee ene Oe 90 gr. 358 gr. 6.3 g 
sodium sulfite, anh’, ..2-4....2:.. 1 oz. 4 oz. 30 g 
Hy droquinonets ys fhe.252 Sake 144 gr. 1i oz. 10 ¢g 
Sodium metaborate............. 1} oz. 5 oz. 40 g 
Wiaterpto, niake oe & ia: bce et Lt sate 1 gal’ 10003 ee 
Metol 
Water swarm Besse lets cies: b Se al) oz. 1000 e.c. 
MetvOles coe Ae ko meee eT ET Ee 150 gr. Lie 
Soditimusiliine: aii. 9. et cee cere ere 1.25 oz. 63 og 
Sodium carbonate, anh: 2.7.2. ....-....- 1.75 oz. 88 g 
Poftassrnm: bromide: 0. See ee ee re 16% (pr: 18g 


Always dissolve metol first. 


For use dilute with equal part of water for portraiture; for land- 
scape use two parts of water to one of stock solution. Gives detail 
without density except by prolonged development. 


Metol-Hydroquinone 


Note: Elon may be used with hydroquinone in place of metol, in 
equal quantity. 


Solution A 
Wiser cM ycule ata reg CERES ck eee ees 64 oz. 1820 c.c- 
Metol sca id eee: . ee ce Es 120 gr. 7.8 ¢g 
Hy drogainone weer ocr. aol ake 120 gr. 7.82 
Soditun sulfiterankieasss..) hese eee 2 oz. iy Ae 
Solution B 
WADCI cco 30h weak Jao See hae tee ee = 16 oz. 455 ec. 
Sodiuinicarbonate; avhe 22s eo ts. ne ene 2 oz. Sire 


For use take A, 4 oz.; B, 1 0z.; water, 4 oz. 
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Metol-Hydroquinone Tray Developer (Agfa 40) 
This is a brilliant tray developer for roll, pack and sheet film. 
Stock Solution 


Hot water (125° F. or 52°C.) 29 oz. 33 qt. 900 c.e. 

NMetOhete te. ee 66 gr. 264 gr. 45g 

Sodium sulfite, anh........ 1102. 25) g1. 7i OZ. 54, g 
(791 gr.) 

Eivaroquimone. .:.20seen BiOzZe 1 oz. 7.52 

Sodium carbonate, mono- 

viGrated:,...e0 eek. + i2°0z. 25 gr. 7z OZ. 54 ¢ 

(791 gr.) 

Potassium bromide........ 45 gr. 189 gr. Bal) fiz 

WWistersto. make 3c rre...c.0: 32 02. 1 gal. 1000 c.c. 


For use dilute 1 part stock solution with 2 parts water. 
Development time 4 to 5 minutes at 65° F. (18° C.). 


Metol-Hydroquinone Tray Developer (Agfa 61) 

This developer is recommended for use with commercial film to 
produce negatives of normal contrast. It may also be used satis- 
factorily for roll, pack and sheet film for negatives of average 
brilliance. 


Hot water (125° FE. or 52°.C.).. 2.28. 24 oz. 3 at. 750 c.c. 
TA (C55 {01 GS 7 RR er ee oes ke a iar Segre 60 gr. lg 
Sodimmysulfite anheo.- cnn cee: 4 OZ. 2 02. 15g 
BELLY ArOguUInOne een cen ht oo 7 oe 30 gr. 119 gr. 2¢g 
Sodium carbonate, monohydrated. .. 4 oz. 2 oz. 152 
Robassium» promide- pert. asa eee LOMmor enOOr gi: lg 
WiAtersLO) 1A Men ea cya cists ees ae fans ol OZe 1 gal. 1000 c.c. 


Do not dilute for use. Normal development time, 4 to 6 minutes 
at 65° FR. (118° C.). 


Metol-Hydroquinone Developer (Agfa 47) 
This is a long-life, clean-working formula which will give excel- 
lent results as a standard film developer for either tray or tank 
development. 


Hot water (125° F. or 52°.C.) o Ob: 23 gal. 750° ¢@.c. 
Nell eer cin tte 88 gr. 309 gr. 1.5 
Sodium sulfite, anh........ 6 07. Ietib:5oz: 45 ¢g 
: (21 oz.) 
Sodium bisulfite...... .... 60 gr. 2 OZ. 1 ¢ 
Hydroquinoness: sens. eee 179 gr. 14 oz. 80 gr. 3 Hg 
(627 gr.) 

Sodium carbonate, mono- 

DY Orated. vaoue topes ae 348 gr. 24 oz. (Gm ge 
Potassium bromide........ Al gr. 269 pr. 8g 
Witater to. makes ini... cs. s 1 gal. 33 gal. 1000 ee, 


TANK DEVELOPMENT: Used without dilution. Normal 
development time 6 to 8 minutes at 65° F. (18° C.) with occasional 
agitation. For longer developing times, dilute one part developing 
solution with one part water and develop 12 to 16 minutes at 
65° F. (18° C.). 
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TRAY DEVELOPMENT: Normal development time 5 to 7 
minutes at 65° F. (18° C.). 


Replenisher (Agfa 47A) 
Add whenever necessary to keep tank up to full volume. 


Hot water (125° F. or 52° C.). 24 oz. 3) qts 750 ¢.c. 
ING GbOUSS ean. on chee eae 45 gr. 179 gr. 3g 
Sodium sulfite, anh.......... 14 oz. 6. 02. 45 ¢ 
podium bisulfiteswan so oeaee 30 gr. 119 gr. 2g 
Hydroquinone........ bare Boourer.  o48 er: 6g 
Sodium carbonate, mono- 174 gr. 1} oz. 50 gr: 12) ge 
hydrated. (706 gr.) 
Wateratoimalkess. 45.4595 ce 32) (OZ, 1 gal. 1000 c.e. 


Metol-Hydroquinone Tank Developer (Agfa 42) 


This is a soft-working tank formula recommended for pack, roll 
and portrait films. 


Hot water (125° F. or 52°C.) 24 oz. 3 qt. 750 e.e. 
Metol.. eS tal sd 47 gr. 8g 
Sodium sulfite, anh. . = ee 14 oz. 6 oz. 45 ¢ 
Hydroquinone. ‘cher cabo: eke eR 2 Whe ar, 70 gr. 12¢ 
Sodium carbonate, mono- 119 gr. 1 oz. 40 gr. 8 ¢g 
hydrated. (478 gr.) 
Potassium metabisulfite..... 59 gr. 239 er. 4 ¢g 
Pofassium) bromideia, 24...) 22) sen: 88 gr. one: 
Wis terbo ma ke mes noe a) eae mEO Ze 1 gal. 1000. c.e. 


Do not dilute for use. 
Develop 15 to 20 minutes at 65° F. (18° C.). 


Ortol 

Solution A 
kOe a) INS. Or rea eetcaey Antec oy Gv pene 140 gr. 167% 
Potassium metabisulfite................ 70 gr. 8 ¢ 
Cold waterss= 9: SOP ies OSes 20 oz. 1000 @.e. 

Solution B 
Sodium enrbomates aaliee = am 4 etna 1.25 o7. 63 g 
Sodrumisuliitewanhiee: aoe ose eee 1.75 oz. 88 
Potasshiinsb omni eames wend ah een ner 10-20 gr. 1.1-2.3 ¢ 
Wistter on tioncwac ee treba ba Oren 200z. 1000 e.e. 


For rapid developer take A, 1 part; B, 1 part. For slower, softer 
development take A, 1 part; B, 1 part; water, 1 part. 


Paraformaldehyde Developer (Agfa 79B) 
(Two Solution) 
This developer has better keeping quality than when made in 
one solution. 


Solution 1 
Water Age over 90° F. or 


S2PG.) ean eens eee 24 oz. 3 ali 750 c.c. 
Sodium sulfite, anh. . pee llegar 60 gr. 1g 
Paraformaldehyde.......... 1 oz. 4 oz. 30 ¢ 
Potassium metabisulfite..... 154 er. 1% oz. 60 gr. 10.5 ¢ 

(607 gr.) 
Wisiterttos aco om- eee ea 5 BPFOVA eee als 1000 c.e. 
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Solution 2 


Hot water (125° F. or 52°C.) 24 oz. SeeGiGa 750 c.c. 
Sodium sulfite, anh......... 4 oz. 1 Uo. 120 ¢g 
Boricracidan 70 eee eee 1 oz. 4 oz. 30 ¢g 
Hydraquinene. Ws Bist. 4../. ; 3 02. 12 oa. 90 ¢g 
Potassium bromide......... 88 gr. 348 gr. 6 ¢g 
WVDCEELODINGKe... sce eter. oe. 96 oz. 3 gal. 3000 c.e. 


For use mix one part Solution 1 with three parts Solution 2. 
poe development time 2 to 3 minutes at 65° to 70° F. (18° 
toto C.). 


Paraminophenol 
Weaters boilinio 39) er warty steht Eo 2s. 20 0z. 1000 c.e. 
Rogassium metabigullfiter.,o. ss... 2 a05 saees + acu 60z. 300:¢ 
IPAGaAna nO DMG O MEM. cys oop c.se eons) oicie Cte cisree + 2 OZ. 100 g 


Add sodium or potassium hydroxide in small quantities to dis- 
solve the precipitate first formed. 
For use take 1 part stock solution with 20 parts water. 
Pyro Developer (Agfa 45) 
This formula is recommended to those who prefer Pyro develop- 
ment. Stock solutions should be kept in stoppered bottles. 


Solution 1 


Sodium bisulfite............ 144 ar. 12 oz. 25 gr. 9.8 g 
(572 gr.) 

_ BAR ee ee ae. Ses ee ZOZ Om OZ 60 ¢g 
Potassium bromide......... 16 gr. 64 gr. le 
Wiater to make: 4.) a-.aeaeoe 32,702. 1eYeal- 1000 ec.e. 

Solution 2 
Sodium sulfite, anh......... 4oz. 14 oz. 105° 1s 
Wiatersto makeree 0501.5... 32 oz. 1 gal. 1000 ec.e. 


Solution 3 
Sodium carbonate, mono- 
ny dabei See 2202. 11 oz. 85 
Wiaterioumalke. ne. ae. 32 OZ. 1 gal. 1000 c. 


TANK DEVELOPMENT: Take one part each Solutions 1, 2, 3 
and add 11 parts water. Normal development time, from 9 to 12 
minutes at 65° F. (18° C.). 

TRAY DEVELOPMENT: Take 1 part each Solutions 1, 2, 3 
and add 7 parts water. Normal development time, from 6 to 8 
minutes at 65° F. (18° C.). Solutions will keep well when stored 
separately but final developer should be used immediately after 
mixing. 
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Pyro Developer (Kodak D-1) 
Stock Solution A 


Sodiumpbrsul fite ee aa sc ot, welt cs enue ok a aue 140 gr. 9.8 ¢g 

VE Ont eee ere TE ele rn eee eo ar ty 2 oz. 60 ¢g 

IROLASSstUmMprOmiGesen ss Sree 16 gr. lig 

Winter dor nalkememntone (tes.,.t rumen ft. 00.2 tte 32 oz. 1000 «.c. 
Stock Solution B 

Wiatereaee. See Ass oot cee GE saleveendc 3 32 oz. 1000 e.c. 

NOGIAIESULACe Mane. eee et wsisiascec ce 4 + OZ 105 g 
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Stock Solution C 
SWAG OIE st ty 07 27 SS Ae Gen, ae ee ea Nae 32 oz. 1000 e.e. 
Sodiummbycarbonate anh sees ene 25 OZ. 18 ge 


For tray development take 1 part of A, 1 part of B, 1 part of (Gh 
and 7 parts of water. Develop about 5 to 7 minutes at 65° ite 
(18° G.). 

For tank development take 1 part of A, 1 part of B, 1 part of C, 
and 11 parts of water. Develop about 12 minutes at 65° F. 
EP KES Ys 


Pyro Developer (Kodak D-90) 
Stock Solution A 


Sodium: sulfites ani ss eeee eee ener 20z. 145 er. 70g 
Sodiumpbisulliite says neer eee ee 245 er. l7 ¢g 
AACA RT ee eee Peo a ban Lee 290 gr. 20 g 
Wiater?toumalke see ce enter ren are ara 32 oz. 1000 c.c. 
Stock Solution B 
Sodium carbonate samy pe eee es ere 25 OZ. 75 g 
‘Ropassiiumab ro nat enn ee tre ter mera eee ee 15 gr. lg 
Water tofmakeier cheer cent an hee hPL 32 oz. 1000 c.c. 


For average use take 1 part of stock solution A, 1 part of stock 
solution B, and 2 parts of water. Develop 4 to 6 minutes at 65°F. 
(18° C.). For greater contrast, use 1 part of A, 1 part of B, and 
1 part of water; for less contrast, use 1 part of A, 1 part of B, and 
4 parts of water. 


Pyro Tank Developer 


Water es atin cate eceet eyo eeme A ie. Ce eer oe 48 oz. 1360 c.c. 
Sodimmysulfitessemn areas. en 115 gr. 7.5 g 
Sodiimiucarbonate, cant ee wee ee 90 gr. 5.8 ¢ 
TOC IHEME «sc: 2 AR Oe ek 45 gr. 29 ¢ 
Dissolve immediately before use. Use full strength. 
Develop 15 minutes at 65° F. (18° C.), 
Pyro Tank Developer 
(Three Solutions) 
Solution A ; 
Water.. Ha ices kecnOic oh uss: CRO HE oi OFA CAAA CERES oa aa 16 0z. 455 c.c. 
Oxalictacid <oatep yin! Sts ee « Boone 10 gr 0.65 ¢ 
PYTO We cccayatth, deine Werner regchens MER A eave ate aka cane IkOzers 428 g 
Solution B 
Wiater avs cei Peay indy ecom techs ice cas cone 16 0z. 455 ¢.e. 
Sodiumiesul ti teen aee yea as ween one 3 0Z 85 og 
Solution C 
Water au. ot. MTS re RGN 5 8 ot ten 16 0z. 455 Gey 
Sodiumicarbonates anh areeeeey i i eae ltOz Ss g 


For use take A, 1 part; B, 1 part; C; 1 part; water, 61 parts. 
Develop 30 minutes at 65° I’. (18° C.) for best results, 
For temperature 60° F. develop 35 minutes. 
For temperature 65° F, develop 30 minutes, 
For temperature 70° F. develop 25 minutes. 
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CONTRAST NEGATIVE DEVELOPERS 


Elon-Hydroquinone 
Contrast Developer for Photomicrography 


Wisitenm(O2 2 Cerne eee DM. i nglslt Su} 16 oz 500 c.e. 
LONGED, 2 Seth cey aes sod Or oh ater oe ee 14 gr ih fee 
Sodiumesuliitee, Meee. ke a a ee 2 OZ. 75 2 
Hiydroquinone. s asstie kr once) 1st a ee SOM or 9g 
Socummucanbomaverer wer. we weet see se 360 gr. 25 g 
BoOvassiuI Lomi Came eres. an en 70 gr. 5g 
Welt CHatOpiia ke ter irmng eters. enn re nae 32 oz. 1000 c.c. 


Elon-Hydroquinone (Kodak D-11) 


Process tank or tray developer for high contrast on films and 
plates. 


Watery aboutpl 2ocenen(O2c. ©.) sa. 1.28 fee enn Getio. 500 ¢.e. 
1D Kod Sareea aa ne, Siena ne ie Rae ee tors lg 
2 


Sodium sulfite, desiccated.,......°.....7.... + OZ. 75 2g 
LE INV(GUROXG (DENAVGYAN | 5 bom oc ee eRe ene ee EI ar er MILROU vee 92g 
Sodium carbonate; desiccated............... 365 gr. 25 2 
IPOnassiulm DroIidene ie. a stale clo ae (ra 5g 
Coldinvaterytommallces am see pois fuss il ee Rae 32 oz. 1000 c.e. 


Dissolve chemicals in the order given. 

For process photography use without dilution. For develop- 
ment of copies of continuous-tone subjects, dilute with an equal 
‘volume of water. Develop about 5 minutes in a tank or 4 minutes 
in a tray at 68° F. (20° C.). 


Hydroquinine Developer for Line Work 
Also for lantern slides, or wherever increased contrast is desired. 


A 
Distillediwater sai mee i ane OZ: 
Ekydroquimone tt nie see. ee ee 13 02. 
Sodium*sulfite panies et. ean eee voz: 
Sulfumicraicids (Gone) pe aie ies eee) G0 mena 
B 
Distilledswater. ss: sree pe nee is. 32 o7. 
Sodmuimecarbonate, anh at nee ene Oz 
Potassium carbonate, anh............... 3 OZ. 
iPotassimunupromicdene ese =). ane) sei. 130. gr. 
Sodiumepsuitigessanhweeece 4.4. aes. 3 OZ. 


For tray or tank development, use equal parts of A and B without 
further dilution. Develop at 65° I’. for 5 to 10 minutes according 
to exposure or density desired. 


Hydroquinone-Caustic Soda (Kodak D-9) 
Process Tray Developer 
Stock Solution A 


Water (about 25° y)(62°.C)))ne deesee eed 16. 0z... 500. ce. 
Hodiuml bisulfFemeeeeetiy sae eee ee ee 2 OZ, 22.5 g 
Ely droquin one we arn eee: eae NATL or 2 oz. 22.5 ¢ 
Potassium bromide: wae. a. hin etree ie $ oz. 22.5 g 
Coldwater tommalcenyrs.s. sabe ere meet 32. 02Z. . 1000 .. é.ec. 
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Stock Solution B 
GColduwater-<.8 os). Ree Es Le ee ee 32 oz. 1000 c.c. 
Sodium hydroxide (caustic soda)............ loz. 52.5 g 


Use equal parts of A and B and develop not more than two 
minutes at 65° F. (18° C.). Wash thoroughly after development 
and before fixing, otherwise stains and dichroic fog will result. 
Development slows up greatly below 55° F. (13° C.). 

Cold water should always be used when dissolving sodium 
hydroxide (caustic soda) because considerable heat is evolved. 
If hot water is used, the solution will boil with explosive violence 
and may cause serious burns if the hot alkali spatters on the hands 
or face. Solution A should be stirred thoroughly when the caustic 
alkali is added to it; otherwise the heavy caustic solution will sink 
to the bottom. 


Hydroquinone Caustic Soda (Kodak D-8) 
Developer for very high contrast on films and plates. 
Stock Solution 


Waters abouts90cshn(82°. C6) eee 24. ozs ~ 750 rez:ck 
Sodium sulfite, desiccated.................. 3 OZ. 90 ¢g 
Hydroquinones wer .4..0 10 eee 13 oz. 45 ¢g 
Sodium hydroxide (caustic soda)............ LZ oz: 37.5 ¢ 
POtaAsstuImbromud essen. fee ee Senne ozs 30, ¢ 
Water 'to makes..f¢ 3 5. eRe a. 2 Sees ouro zal O0O merce 


Dissolve chemicals in the order given. Stir the solution thor- 
oughly before use. 

For use, take 2 parts of stock solution and 1 part of water. 
Develop about 2 minutes in a tray at 65° F. (18° C.). 

For general use, a developer which is slightly less alkaline and 
gives almost as much density can be obtained by using 410 gr. of 
sodium hydroxide per 32 oz. of stock solution (28 g per 1000 e.c.) 
instead of the quantity given in this formula. 


Hydroquinone Caustic Soda (Agfa 70) 


This developer is recommended for Process film used in repro- 
duction work. 


Solution 1 
Hot water (125° F. or 
527, C.) ee eee ts: 24 oz. 3 qt. 750 c.c. 
Hydroquinone.......... 368 gr. 3% oz. 40 gr. 25 ¢ 
(1462 gr.) 
Potassium metabisulfite. 368 er. 3% oz. 40 gr. 25g 
(1462 gr.) 
Potassium bromide...... 368 gr. 3i oz. 40 gr. 25 = - 
(1462 gr.) 
Coldawatenss 10 eee 32 oz. ee pale 1000 e.c. 
Solution 2 
Cold water 3/0 see ena: 32 OZ. 1 gal. 1000 ¢.e-. 
*Sodium hydroxide 1 oz. 90 gr. 44% 0z. 30 gr. 36 ¢ 
(Caustic soda flakes). (528 gr.) (2108 gr.) 
*May be substituted by: 
Potassium hydroxide... . 13 0z. 80 gr. 6202. 50 ¢ 
(736 gr.) 


Mix equal parts of Solutions 1 and 2 immediately before use. 
Develop films within 3 minutes at 65° F. GSSC3): 
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Metol-Hydroquinone (Agfa 90) 


This developer has been particularly designed for use with com- 
mercial and process films to produce negatives of brilliant contrast. 


Hot water (125° F. or 52° C.). 24 oz. 3 qt. 750 ¢.c. 
IMCLONE RO... Haut PaER OR eee ot, Gi Ver 294 gr. 5g 
Sodium sulfite, anh.......... 1402. 40 gr. 5¢ 02. 40 g 
(587 gr.) 
Eivdroguinonen a4 eee 88 gr. 348 er. 62 
Sodium carbonate, mono- 13 oz. 40 er. 5t oz. 40 g 
hydrated. (587 gr.) 
Potassium bromide.......... 45 gr. 179 gr. 3¢ 
Wiciterkco) im alconeieeer nines = 32 04. 1 gal. 1000 c.c. 


Do not dilute for use. 

Normal development time, 4 to 6 minutes at 65° F. (18° Cr 

For results of higher contrast, this developer may be modified 
by the addition of 3 g of potassium bromide per 1000 c.c. of devel- 
oper (45 gr. per 32 oz.), with developing time of 2 to 3 minutes at 
65>. (182 Cy. 


Metol-Hydroquinone (Agfa 22) 


This formula is recommended for tray or tank development of 
cine title film and positive film to obtain results of high contrast. 


Hot water (125° F. or 52°C.) 24 oz. 3 qt. 750 c.e. 
INTCTOL a peerate S oe hee ty lO mpTe 52 gr. 82 
Sodium sulfite, anh......... 1i oz. 5 02. 40 g 
Ely drOgmimones a ae ee 19 Ver? 1 oz. 40 gr. Sie 
(478 gr.) 

Sodium carbonate, mono- 

nydrateday yee ae ges Le 3 7 OZ. OO) ee: 
Potassium bromide......... 75 gr. 299 gr. tay es 
Wistersboumakesyie cree) SO lon: 1 gal. 1000 ce.c. 


Do not dilute for use. Normal developing time 5 to 8 minutes 
at 65° F. (18° C.). 
FINE GRAIN DEVELOPERS 
Elon-Hydroquinone-Borax (Kodak D-76) 


For low contrast and greatest shadow detail on panchromatic 
films and plates. 


Water (aboutei2b2) op (525 Gan As erin ast 96 oz. 3000 c.c. 


IDOE st, boa otte See ee eae A een, 116 gr. 8g 
Hodmmysulfiteranhas eee peas... | Slaan: 400 g 
ERVGOGUINON EC Wana AHR te Mt ae soi kk 290 gr. 20 ¢ 
POOL Wea GRO en. eA oR. 6 Verne 8g 
Wicilertommealcn. tetera eens ee eek et * 1 gal. 4000 c.c. 


*Such as 20-Mule Team Borax. 


Use without dilution. For tank use, develop 15 to 25 minutes 
at 65° F. (18° C. ) in the fresh developer according to the contrast 
desired; for tray use, decrease the time about 20%. A faster work- 
ing developer can be obtained by increasing the quantity of borax. 

Still finer grained results may be secured by adding potassium 
bromide to the developer. The maximum quantity which may be 
added without too great a loss of speed is 300 grains per gallon 
(20 grams per 4000 c.c.). As bromide is added, it will be necessary 
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to increase both the time of development and the exposure for best 
results. 


Replenisher Solution 


Water (about i25 cH.) (62> Os) ee ees 96 oz. 3000 c.c. 
HlonSets Ce ARB Ae ea Ge mee aed oe er Omeste 12¢g 
Sodimmusulfites aniline st .5 9 eee eee et oe 400 g 
Ey droquinones,s. fie ee eee OZ. 30 ¢g 
SBOLAXs oaccdtA ae ask Mee ree: 2-02. 290 gr. 80 ¢g 
Water’ tormakes spe t 2. 25 See cr gee 1 gal. 4000 S e. 


*Such as 20-Mule Team Borax. 


Use the replenisher without dilution and add to the tank to 
maintain the level of the solution. 


Fine Grain Developer for Films and Plates (Kodak DK-20) 


Water about 25cihs (522.00) eer ee 96 oz. 750 e@.e. 
HG tieranc dnt aer See moon RP Ee ee: 290 er. oa 
Sodium sulfite, desiceated................ 13% oz. 100 ¢g 
Kodalk (sodium metaborate, 4H»O)....... 116 gr. eee 
Sodium thiocyanate (sulfocyanate)........ 58 gf: ie 
I OLAS STU) LO L1G cere nr ee 29 gr. 5g 
Cordawater tOrina ken. teks eee eee gale LOOOmmcro: 


Dissolve chemicals in the order given. 

Average development time about 15 minutes in a tank at 68° F. 
(20° C.). See individual recommendations listed for each material. 

The useful life of this developer can be increased 5 to 10 times by 
use of the following replenisher. 


ges (Kodak DK 20R) 


Winter, about 12520h. (02° OC). ae. 96 oz. 750 e.c 
FLOM eae eswaacuegerteg ont ose. cae ea ES ioze 7.5¢ 
Sodium sulfite, desiccated.........- 13} oz. 100 ¢ 
Kodalk (sodium metaborate 4H:0).. 2 -oz. 290 gr. 20 x 
(1165 gr.) 
Sodium thiocyanate (sulfocyanate).. 290 gr. Ome 
Potassrim, bromide... 05. eee 58 gr. 1s 
Coldwater to make === nee 1 gal. 1000 ee. 


Dissolve chemicals in the order given. The replenisher should 
be added-at-a rate which will maintain constant development 
activity. 


Metol-Hydroquinone, Automatic System 
Two Solutions 


A 
Waters. ae tte on Ge en ed tke eee 1 qt 
IM etol Set: Sane sn. cee ee Sa Saenine 95 gr 
Sulfitevoteso dasa cova eee ieee eee 750 gr 
Ely droqdinone men nnen cer meee ee 95 gr 
B 


Saturated. solution of borax 


To mix solution A take one-half of the water, add the metol and, 
when dissolved, add one-half of the sulfite. To ‘the other half of 
the water, hot, ‘add the rest of the sulfite and, when dissolved, add 
the hydroquinone. Cool and add this second solution to the first, 
making solution A. 
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To use pour enough of solution A into a tray to well cover the 
film or plate, add drops of saturated solution of potassium bromide, 
enough for the kind of material in use. Some do not require any, 
others do. Use only enough to keep the whites clear. Soak the 
film or plate in the A solution for at least two minutes, drain but do 
not rinse, and then soak in solution B for at least. two minutes. 
Rinse, fix and wash as usual. If a tank is used, the time in each 
solution must be at least two minutes after the tank is filled. It 
is necessary to give a full exposure as the high lights cannot be 
over developed and the shadows will go as far as the exposure will 
permit. This system gives a gamma of about 0.7 and will be found 
to produce a very fine negative for enlarging. It is especially good 
for work in photomicrography. 

These solutions are very concentrated and must not be allowed 
to go below 60° F. They can be used repeatedly and keep well. 
Results are best at about 70° F., but it makes very little difference 
between 65° and 80° F. 


Metol-Hydroquinone (Agfa 17M) 
Fine-Grain Metaborate Tank Developer 


This developer is recommended for those who desire a formula 
similar to Agfa 17, but permitting greater variation in developing 
time. 


Hot water (125° F. or 52°C.) 24 oz. 3. qt. 750 — e.c. 
Metole Ss. SI4t 3. noeth oheh D2 ters 88 gr. org: 
Sodium sulfite, anh....._.. 23 oz. 80 gr. 102 oz. 80: g 
(1174 gr.) 
Eydroquinone.s.:y5. Seis aa 45 gr. LO or: By) fe 
Sodium metaborate........ 30 gr. 119 gr. oe ag, 
Potassium bromide........ 7% gr. 30 gr. 5g 
Water to make......1..... 32 OZ: 1 gal.. 1000 e.c. 


Do not dilute for use. 

Development time at 65° F. (18° C.), 10 to 15 minutes for fine- 
grain films. 

Larger amounts of sodium metaborate may be used with corre- 
sponding reduction of developing time (up to 10 g of sodium meta- 
borate per 1000 c.c. with a developing time of 5 minutes at 65°) 
although slightly coarser grain size will then be experienced. 


Replenisher (Agfa 17M) 
Add whenever necessary to keep tank up to full volume. 
Hot water (125° F. or 


DNAS ©) De scree a ES a il 24 oz. Sats 750 ¢.c. 
VE CTO cca oe St 32 gr. 129 gr. 2.2 ¢ 
Sodium sulfite, anh....... 23 oz. 80 gr. 104 oz. 80 g 

(1174 er.) 
Hydroquinone............ 65 gr. 269 gr. 45¢ 
Sodium metaborate....... 119 gr. 478 gr. 8 g 
Water to make........... 1 gts 1 gal. 1000 c.c. 


Metol-Hydroquinone (Agfa 17) 
Fine Grain Borax Tank Developer 
In addition to its usefulness as a fine-grain developer, this formula 
is satisfactory for obtaining soft gradation. It is also recommended 
for motion picture negative development. 
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Hot water (125° F. or 52°C.) 24 oz. 3 qt. 750 ¢.c. 
Metoleci: ee Seater Ao. Salis DT 88 gr. 15¢ 
Sodium sulfite, anh........ 23 oz. 80 gr. 102 oz. 80 ¢ 
(1174 gr.) 
Hydroquinone........:.5....°45 gr. 179 gr. Sires: 
BOraxie.c5es GeRae 28, ee 45 gr. 179 gr. St) £ 
Potassium bromide...... nt Teter: 30 er. Og 
Waterito makesd.@a6 belle seo2 mon. 1 gal. 1000 ec.e. 


Do not dilute for use. 

Development time at 65° F. (18° C.), 10 to 15 minutes for fine- 
grain films, 12 to 20 minutes for direct copy, direct duplicating, 
and portrait cut films. 

Replenisher (Agfa 17A) 
Add whenever necessary to keep tank up to full volume. 


Hot water (125° F. or 


O2°5C.) tee ley. eee ed - 507. 3. qt. 750 ee. 
Metol 5. 243 eae: 3 Pea 129 er. 2.2 £ 
Sodium sulfite, anh. . 230z. 80 gr. 102 oz. 80 ¢g 

(1174 gr.) 
Hydroquinone....... 65 gr. 269 gr 4.5 ¢ 

OLAX 5 se oe 263 gr. 23 02. (5 gr 18 g 

(1059 er.) 
Water to make...... 32 02 gal. 1000 c.c 
Paraphenylene Diamine 
Paraphenylene diamine-e eee os... s le. 10g 
Sodium*sultife,anht..50e see ee ee 60 g 
Tribasie sodium phosphate (10 %)........ 20 c.c. 
Potassium bromide (10 %)............... 10 c.c. 
BUTE git I, eee ORR 5 cee a I eat 1000 e.c. 


Develop one hour at 65° F. 


Paraphenylene-diamine Glycin 
No. 1 No. 2 No. 3 No. 4 


(Walter: 01 256He at ach. See 32\0z. (32 07.) “32ioz., —82i0g. 
Sodium sulfite, dry........... 3 oz. 3 oz. 3 02. 3 oz. 
Paraphenylene-diamine....... 146 gr. 146 er. 146 gr. 146 gr. 
Gly cints.:%-., 055 a Sa ok ee ee 15 gr. 88 gr. 175 gr. 


No. 1 gives the finest grain, and requires three to four times nor- 
mal exposure. The other formulas require about twice normal 
exposure, develop a film in a shorter time, and give more graininess 
as the glycin content increases. Formula No. 3 is standard. 


LANTERN SLIDE DEVELOPERS 
Elon-Hydroquinone (Kodak D-34) 


Developer for blue black tones on lantern slide plates. 
Stock Solution A 


Wateri(abouti2a one (O25) ane 5a eee 16, (oz;= “500) Mere: 
Blom. Actor: Voted, SRE ON ee RD Oh PESTA: 60 gr. 4.2¢g 
Sodim:sulfitexanheee ae eee ae 4 0Z. 15 ts 
Hydroqumonemts.4) Sic ee: ee +07. 16 ig 
Cold: wateritommake.....<eGenees se. cae 32 oz. 1000 c.c. 
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Stock Solution B 


Wis berets. 8c. rewveias Oy wet chess: 6; baseert h ood te 32 oz. 1000 c.c. 
Sodurmicarbonate, abhettarnc. ss otc. tee. 3 oz. See: 
Potassium bromides sake teen eine Oe Rese 30 gr. 21¢ 


For use, take equal parts of A and B. 
For softer tones, dilute with an equal volume of water. 
Develop 13 to 3 minutes at 70° F. (21° C.). 


Hydroquinone (Kodak D-32) 
Developer for warm tones on lantern slide plates. 
Stock Solution A 


Wratcrsaboutmion: Hot5o° Cn). soe eee eee 16 0z. 500 cc. 
Sodium sulfite, desiccated.................. 90 er. 6.3 g 
ERY tO GuinRONed we We eas oe ese ese 100 gr. We 
Potassium npromid Geant areca aot ren ee ae 50 gr. 3.0 2 
NGS ETECEACIOMES Betti eutrnieyceretaatecs: Se, ekes 10 gr. 0.7 ¢g 
Sold waheneo min key sn. yh. se aria eine 32 0z. 1000 c.c. 
Stock Solution B 
Old WabClmetrer sire eer mete ne ee 32 0z. 1000 c.c. 
Sodium carbonate, desiccated............... 1 oz. 30 ¢ 
Sodium hydroxide (caustic soda)............ 60 gr. 42 ¢ 


Dissolve chemicals in the order given. 

For use, take 1 part of Aand 1 part of B. _ For still warmer tones, 
1 part of A and 2 parts of B. Stir thoroughly before use. Develop 
about 5 minutes in a tray at 68° F. (20° C.). 


Maximum Energy Developer (Kodak D-82) 
For high speed films or plates. 


Wistent(boupd25°.b)) (52° C©.))y 145. a2 eee 24 oz. 750 c.e. 
piece BI GONO EE maw SAA we Aaa ey. eae ee nae OZ. 48 ec. 
LOT ere nN Tne ooh Sie ee aS Sk ieee 2 gr. 14 ¢. 
Sodrumisulfitemanh.) o.. .. ves Saleen ees 12 oz. 52.5 g 
Hydro quinones ie, cae. 04a tee he ae: 200 gr. 14 ¢g 
Sodium hydroxide (caustic soda)........... 125 gr. 8.8 ¢ 
Potassiim bromided.s) csi so) 1.ck Lest 25ers 8.82 
Coldwater toanake. 0. ,.000 eee eee 32 oz. 1000 c.ec. 


Develop about four to five minutes at 65° F. (18° C.). 

The prepared developer does not keep more than a few days. If 
wood alcohol is not added and the developer is diluted, the solution 
is not so active as in the concentrated form. This developer gives 
the greatest possible density with negatives having a minimum 
exposure. 


Motion Picture Film Developer (Kodak D-79) 


Pyro 
For negative motion picture film. 
Wisteria oo eee hg se ete ee al Pry oe 2-52 dite 750 c.¢ 
POCMIENTSULiLtey amie ae ones ee ee 5 ee 3.3 02. 25) ae 
NPAVIGOR Bo, Let cof Sarde RR a 145.8 gr. 2.5 \£ 
Sodimmycarponate nanny. saewaee sce... ese 291.6 gr. See: 
IPotassuimme bromides: 2. -eeeee ee eo. F 29.2 gr. Olas 
WV aAbEESLO STAKC ae ehh tae eine earns (ie dee OOOkmeres 


Time of development: 9 to 12 minutes at 65° F. (18° C.). 
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PORTRAIT DEVELOPER 
Elon-Hydroquinone (Kodak DK-50) 


Developer for professional films and plates. 
Stock Solution 


Water, about 125° Ws(52° Chime we. 2. © 64072 500 c.e. 
Alona rele care 5 yon. ee A ee 145 gr. PL SRieg 
Sodium sulfite, desiceated........... 4 oz a0) fe 
Mydroquincnes7. 2. 2 eee 145 er. 2:5 ¢ 
Kodalk (sodium metaborate (4H:O).. 1 oz. 145 gr. LOreg 
(583 gr.) 
Potassrum \bLOmiGen. eae aces aie 29 gr. 5g 
Wiater tonnakeyanceiss aoe ine 1 gal. 1000 c.e. 


Dissolve chemicals in the order given. 

For tank development of portrait negatives, dilute with an equal 
volume of water; develop about 9 minutes at 68° F. (20° C.). For 
tray development, use without dilution; develop about 5 minutes 
at 68° F. (20° C.). 

For commercial work, use without dilution. Develop about 
8 minutes in a tank cr 6 minutes in a tray at 68° F. (20° C.). 


Replenisher (Kodak DK-50R) 


Water, about 125° R.(52°°C jc. ie . - 96 oz. 750 c.c. 

BLOM can & <<, sc) d oe eee 290 gr. 5g 

Sodium sulfite, desiceated............ 4 oz. 30g 

Hydroquinones eatse:, ae eee oes 1 oz. 145 gr. 10g 
(583 gr.) 

Kodalk (sodium metaborate 4H:20)... 54 02. 40 g 

Wairer b Og RKC ong eon eee RES a Literals 1000 e.e. 


Dissolve chemicals in the order given. 

Add to the developer to maintain the activity constant, as 
described in the instructions for Replenisher DK-20R. 

If the developer is diluted 1 to 1 for use, the replenisher should be 
diluted in the same proportion. 


Elon-Hydroquinone (Kodak D-61a) 
Developer for professional films and plates. 


Stock Solution 


WiaterMaboutil252 b1(52° Cae see oes 16 0z. 500 e.ec 
Blon, <4 220 CL SA |. Sa aee., eS were 45 gr. Solu 
Sodium sulfite, desiceated................ ; 3 02. 90 ¢g 
Sodnim-bisulittea ec. ee heen ee 30 gr. 2 lee 
Eby droquinone ss ees ee eee 85 gr. 5.9 g 
Sodium carbonate, desiccated............... 165 gr. 11.5 ¢g 
Potassium: bromide: ss nc eee es: 24 gr. vine 
Coldiwatertomm akomtaa 2 oete ec ce sees 32 0z. 1000 c.e. 


Dissolve chemicals in the order given. 
TRAY DEVELOPMENT: Take 1 part of stock solution to 1 
part of water. Develop. about 6 minutes at 68° F. (20° C.). 
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TANK DEVELOPMENT: Take 1 part of stock solution and 
3 parts of water. Develop about 12 minutes at 68° F. (20° C.). 
Add stock solution (diluted 1:3) at intervals to maintain the 
volume, or the replenisher, Kodak D-61R, to maintain the strength 
of the solution, 


Replenisher (Kodak D-61R) 
Stock Solution A 


Water? aboutiobshs (52°C kneeranee tee 96 oz. 3000 c.c. 
LOT ee ay. has see oe Re cies SR Deed a 85 gr. 5.92 
Sodium sulfite, desiccated................ 6 oz. 180 g 
Sadmmybisullite 36 aes hoor Fh ee SE heed. 55: ter: 3.8 ¢g 
Ey dromuinones.. 058. MAS ook ie 170 gr. 11.9 ¢ 
Potassium | Dromideqews fo. eee eee 45 gr. 3.1¢g 
Coldiwatersonnake:, t.45. sees. 5 oh eee 13 gal. 6000 ce. 


Stock Solution B 
Sodium carbonate, desiccated............. 8 oz. 240 g 
WW Ger COMI MG . sci cxcasas Mersucse cos MS 64 oz. 2000 e.e. 


Dissolve chemicals in the order given. 

For use take 3 parts of A and 1 part of B and add to the tank of 
developer as needed. Do not mix solutions A and B until ready 
to use. 


Elon-Pyro (Kodak D-7) 
For professional films and plates. 
Stock Solution A 


Water, aboue t25- Hs (52° ©) eee one 16 oz 500 c.c. 
OLD. dea thee et. Rls The ae, Liles Be } OZ 7.5 2 
Podiumgbisulater cer. ee en ee 2 02. 7.5 2 
PTO Sh Oo cs 3s scone os, 1 oz. 30 g 
POLASSIATANDEOTON GE sii So) yes cues oe Ree eee 60 gr. 42¢ 
Wiaserboumnaketteve ac Js shes Leese att. dee 32 oz. 1000 e.c. 
Stock Solution B 
WW ACOL Se eee Soe ee ee ee ee) 32 oz. 1000 e.c. 
Sodium sulfite, desiccated............ ..... 5 oz 150 g 
Stock Solution C 
Waterski. 2 os ae Sa EIE: Shaves eee 32 oz. 1000 e.c. 
Sodium carbonate, desiccated............ .. 2302. 75 g 


Dissolve chemicals in the order given. 

TRAY DEVELOPMENT: Take 1 part of A, 1 part of B, 1 
part of C and 8 parts of water. Develop about 7 minutes at 68° F. 
(207°C). 

TANK DEVELOPMENT: Take 1 part of A, 1 part of B, 1 part 
of C and 13 parts of water. Develop about 10 minutes at 68° F. 
(20° C.). 

This developer can be used for twe or three weeks if the volume 
is maintained by adding fresh developer in the proportion of 1 part 
each of A, B, and C to 4 parts of water. It is usually necessary to 
increase the development time as the developer ages. 
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POSITIVE FILM DEVELOPER 
Metol-Hydroquinone (Agfa 20) 


This clean-working developer is recommended for normal con- 
trast with tray or tank development of positive film. 


Hot water (125° F. or 52°C.) 24 oz. Sadi. 130) C.cs 
Metols tng ot oe sOler, 119 ver: Py ye 
Sodium sulfite, anh......... 368 gr. 3} oz. 40 gr. 25 g 
(1462 er.) 

Hydroquinoneii, sean 60 gr. 2389 gr. 4 ¢ 
Sodium carbonate, mono- 

hydrated. nie.) ee OO eT. 24 oz. 18.5 g 
Potassium bromide......... 30gr. 119 ar. Qinhe 
Wiatemto makes. yee OZ. 1 gals 1000 ee. 


Do not dilute for use. Normal developing time 3 to 4 minutes 
ab Oon Hesse @.)e 
SPEED PROCESSING 


Metol-Hydroquinone 


Water (cool, 60° F.to 70°F)... ....... ~90'* ozt 

Métolt.: eee See it eee. Sees 1% oz. 30 gr. (796 gr.) 
SodiumiEsultitewante ee eee ee See TOMoze 

ELS CO CG MUNOMG teege ok arene accuse 34 02. 60 gr. (1591 gr.) 
Sodiumigh ydirroxdd Chinn vain oo eee 33 02. 60 gr. (1591 gr.) 
Water to concentration.......... (about 112 oz.) 


Dissolve chemicals in the order given, using full strength. 
Develop 10 seconds in tray at 80° F. Rinse for the same time. 


STANDARD DEVELOPERS FOR SENSITOMETRY 


Pyro 

Hurter and Driffield standard developer for plate testing: 
1 AAU OM ay, SRO MOIRA Reich ct SR ee on ees 8 parts 
Sodium sulfite, crystal................. 40 parts 
Sodium carbonate, erystal.............. 40 parts 
Wiater*toaakeyenwns See meas e 1000 parts 

Paraminophenol 
Adopted at Eighth International Congress of Photography 

p-Aminophenol hydrochloride......... C26 ie 
Sodiumpculfites anhes ae eee eee eee 50.00 g 
Sodium carbonate,amhs.s-6 a5. 2-5 «=» - 50.00 g 
Weatersto mimm@kensy. sir pusceetesce otek 1000.00 e.c. 


TROPICAL DEVELOPERS 
Metol for Tropical Development of Films and Plates (Kodak 


DK-15) 
Wiater sa bowtal2b os His(52°1C.) iene nnn 24 02. %50) exe. 
JHE OTERO Ae LU ceo 1c nec Re a ae es OSeerS os 
Sodium sulfite, desiceated.................. 3 OZ. 90 ¢g 
Kodalk (sodium metaborate 4H2O).......... = OZ. 22508 
IOURISEV NNER, JORIS. s5addomond os oende ase we 27 ‘grt 1.9¢ 
*Sodiumysultate, desiccated). ea). aera 13 oz. 45 ¢ 
Coldwater Cominco seem tat nina iene ane 32 oz. 1000 c.c. 


*If it is desired to use crystalline sodium sulfate instead of the 
desiccated sulfate, then 34 oz. per 32 oz. (105 g per 1000 «.c.) 
should be used. 
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Dissolve chemicals in the order given. 

Average time for tank development is about 10 minutes at 68° F. 
(20° C.) and 2 to 3 minutes at 90° F. (32° C.) in the fresh developer 
according to the contrast desired. When working below 75° F. 
(24° C.) the sulfate may be omitted if a more rapid formula is 
required. Development time without the sulfate is about 6 minutes 
at 68° F. (20° C.). Develop about 20 percent less for tray use. 

When development is completed, rinse the film or plate in water 
for 1 or 2 seconds only and immerse in the Tropical Hardener or 
Hardening Bath SB-4 for 3 minutes (omit water rinse if film tends 
to soften); then fix for at least 10 minutes in an acid hardening 
fixing bath, and wash for 10 to 15 minutes in water (not over 
DES Te) (GP Gea) 

Kodalk developers make it impossible to produce gas blisters, 
because Kodalk does not evolve a gas when treated with an acid. 
This is a distinct advantage, especially for summer work, when 
temperature control of solutions is often difficult. 


Developer for Low Contrast Tropical Development of Films 
and Plates (Kodak DK-15a) 

A. developer which gives less contrast than Kodak DK-15 can 

be obtained by reducing the quantity of Kodalk to 73 gr. per 32 oz. 


of developer (5 g per 1000 e.c.).. > 
Development times and processing instructions are the same as 


for the above developer. 


Paraminophenol for Tropical Development 


Wiaterm(sibel 2c. Bypass 96 oz. 
Paraminophenol hydrochloride...... 400 er. 
Sodium sulfite, desiccated.......... 6 oz. 290 gr. 
(2915 er.) 
Sodium carbonate, desiccated....... 6 oz. 290 gr. 
(2915 gr.) 
Wiaterstormialkengts.5 te eee: 1 gal. 


Dissolve chemicals in the order given, using full strength. Aver- 
age time of development 7 to 9 minutes in tray at 65° F., and 3 to 
4 minutes at 80° F. If the temperature of the developer is 80° F. 
or above, add 6 oz. sodium sulfate, desiccated, to 1 gal. of solution. 


Metol-Hydroquinone, Rapid (Tropical) Developer (Agfa 64) 


This is a clean-working developer of particular value for rapid 
development or development at high temperatures. 


Hot water (125° F. or 52°C.) 24 oz. Sanctus (D0 Gees 

Metolah Scsth bh. see SO.et., 144.s,on, 2.52 

Sodium sulfite, anh......... 368 gr. 3% oz. 40 gr. 25° 
(1462 gr.) 

Eivcdroquinoneg. fey. +n... 95 gr. 383 gr. 6.5 g 

Sodium carbonate, mono- 

inydzatediarme ress ey. aan Sav) fare 2 oz. 60 gr. UG ae 

(935 gr.) 

Potassium bromide......... oro T OUR oTe ih ants 

Weatermoumia kere mapa, ence oe 32 oz. ee sail: 1000 c.c. 


Do not dilute for use. ; 
Normal development time—38 to 4 minutes at 65° F. (18° C.). 
2 to 3 minutes at 85° F. (29° C.). 


2613 


PHOTOGRAPHIC FORMULAE (Continued) 


UNDEREXPOSURES 
Elon-Hydroquinone Developer for Extreme Underexposure 
(Kodak D-82) 


Water about: 125i hin (6221Cs) pee eae 4unozs 750 ce. 
Woodualeoholityss see eee cere We ova, il 48 g 
Honan ek en baci: seeecrgs oer ee 200 gr. 14 ¢g 
Sodium sulfite, desiccated............... 12 oz. 52.5 g 
Hy droquinone:aennt ane atopy Cee ere 200 gr. 14 ¢g 
Sodium hydroxide (caustic soda)......... 25 eons 8.8 g 
Potassium bromide <y.ceenasee ae tagek oa L2Omior. 8.8 ¢ 
Cold*waterstommake’.c- t);.ces eee at. ns a By fae 1000 e.c. 


Dissolve chemicals in the order given. 

Develop about 5 minutes in a tray at 68° F. (20° C.). 

The prepared developer does not keep more than a few days in a 
full bottle or about 2 hours in an open tray. If wood alcohol is 
omitted and the developer is diluted, the solution is not so active 
as in the concentrated form. 


UNIVERSAL DEVELOPERS 
Amidol for Films, Plates or Papers 


The following developer will give excellent results for plates, 
films, lantern slides, bromide paper or gaslight paper. It should 
be dissolved immediately before using, since it keeps only a few 
hours in solution. 


ATO AO lig s sac, og MED Oe ecu hee bas Lee 25 gr 16¢ 
Sodium’sulfite sae Sare, ..:<:10 ee ee 120 gr 7.8 2 
Water crt Ce Re oie a ccinsuche te ee Oa a ws 10 oz. 300 e.c. 


For lantern slides, bromide paper or gaslight papers add to the 
above, 


Potassiumgbronad esate eer eee ih (Be. 0.5 ¢ 


The concentration given is satisfactory for any of the purposes 
mentioned. Develop three to five minutes at a temperature of 
65° F. or 18° C. 


Elon-Hydroquinone (Kodak D-72) 
Stock Solution 


Water a boutal2ocmEes (225 ©) aera 16; oz. O00 cre. 
HOt acolo ee ee ee 45 gr. 3.1¢ 
Sodium sulfite, desiccated................. 12 oz. 45 g 
Hydroquinoney. 46 ae er. ene oe ae 175 gr. ZN ig, 
Sodium carbonate, desiccated.............. 2% oz. 67.5 g 
Potassiumsbromide eee lee eee ee 27) gr: 1.9 ¢g 
Water tosmakes ici. eapeeie Ah, caso. oo 32 oz. 1000 e.c. 


Dissolve chemicals in the order given. 
For fast chloride papers such as Velox: stock solution 1 part, 
water 1 part. Develop 45 seconds at 70° F. (21° C.). 
For chloride papers such as Azo: stock solution 1 part, water 2 
parts. Develop 45 seconds at 70° F. (21° C.). 
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For bromide papers: stock solution 1 part, water 4 parts. 
Develop not less than 1} minutes at 70° F. (21° C.). 

For films and plates: stock solution 1 part, water 1 part and 
develop about 4 minutes in a tray or 5 minutes in a tank. 


Kodelon (Kodak DK-93) 
Developer for films, plates, and papers. 


Water about 125° e522 C\e aoc 4 ees He 16 0z. 500 c.c. 
Kodelon (paraminophenol oxalate).......... 73 gr. 5) ee 
Sodium sulfite, desiccated.................. 1 oz. 30 ¢g 
Ei ARO QUIN OWE sects Pot c.<p. AIO oe 37 gr. 2.5 2 
Kodalk (sodium metaborate 4H2O).......... 290 gr. 200 2 
RObASSIUMI gD T OTIC Chie. 4 cganidhep btw Ween 7 gr. : 
Coldewaberutopnalce fe: fs peed opsrs eatoad PE 32 0z. 1000 e.e 


Dissolve the chemicals in the order given. 

Use without dilution. Develop roll films about 9 minutes in a 
tank of fresh developer at 68° F. (20° C.). Develop professional 
films and plates about 6 minutes at 68° F. (20° C.). Greater or 
less contrast may be obtained by developing longer or shorter 
times than those specified. 

For warm tones on papers, use without dilution and develop for 
2 minutes at 68° F, (20° C.). For colder tones, double the quan- 
tity of Kodalk; use without dilution and develop 1 to 2 minutes at 
68° F. (20° C.). In either case, the tones given with this developer 
are slightly warmer than the normal tones given with Kodak 
Developers D-52 and D-72. 

The use of Kodak DK-93 is especially recommended for those 
persons subject to trouble from skin irritation. 


Metol-Hydroquinone (Agfa 103) 


Universal film and paper developer. This formula may be used 
both as a developer for film and as a developer for Convira, Speedex 
and Brovira papers when cold, blue-black tones are desired. 


Hot water (125° F. or 
° 


BZA Ss) RE eee. wrle if 24 oz. 3 dt. 750 — ¢.e. 
VECTOR IER A wank SOE 50 gr. 204 gr. 3.5 g 
Sodium sulfite, anh....... 14 oz. 6 oz. 45, vg 
Eydroquinone’)... . aa2ernics. - 164, er. 107. 11.5 ¢ 
Sodium carbonate, mono- 

hivadrate disse ha raciuts, ces 24 oz. 35 gr. 104 oz. 78 ¢g 

(1129 gr.) 
Potassium bromide....... 18 gr. TIS Sead 1.2% 
Wrater:toimakes jn .£. jc. 32 OZ. 1 gal. 1000 c.c. 


FILM DEVELOPMENT: Dilute one part stock solution with 
two parts water. Normal development time 5 minutes at 65° F. 
(18° C.). 

PAPER DEVELOPMENT: Dilute 1 part stock solution with 
2 parts water. For Brovira and similar bromide papers, develop 
1 to 14 minutes at 70° F. (21° C.). For Speedex and Convira 
(new type) normal development time is 45 seconds. Other contact 
papers may require 1 to 14 minutes. 

For slower, softer development of Brovira dilute 1 to 4. Develop 
13 to 3 minutes, at 70° F. (21° C.). 
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X-RAY DEVELOPERS 
Elon-Hydroquinone (Kodak D-19b) 


Water (about 1252 25) (522 0@ ape a ee 16 0z. 6500 c.c, 
WMlOns: 20 is. ee eee ee 32 gr. 2.2¢ 
Sodram ‘sulite, anhi..02 2. 1 eee ee 2 oz. 175 gr. 12 g 
Hydroquinone:. - >. Asstt Sees Beeoee 128 gr. 8.8 g 
Sodium: carbonate, anh’ 7/3244e5-he5 oe 1 oz. 265 gr. 48 ¢g 
Potasstam bromide... +2... 2 eae as eee 60 gr. 4 g 
Cold ‘water toiakes: S255) SS ee 32 0z. 1000 c.c. 


Use without dilution. Develop for 5 minutes at 65° F. (18° C.). 


Metol-Hydroquinone (Agfa-30) 
This developer is recommended when results of maximum bril- 


liance are desired. It is clean-working, has long life and gives 
high contrast. 


Hot water (125° F. or 


ipADs Of Lia wrernt sas § & 24 oz. 3 qt. 750 c.e. 
Metolssitt for. a 50 gr. 204 gr. 3.5 2 
Sodium sulfite, anh.. 2 oz. 8 oz. 60 ¢g 
Hydroquinone....... 129 gr. 1 oz. 80 gr. 9 g 

(517 gr.) 
Sodium carbonate, 

monohydrated..... 1: oz. 40 gr. 

(587 gr.) 53 oz. 40 g 
Potassium bromide... 30 gr. 119 gr. 25 = 
Water to make...... 32 072. 1 gal. 1000 ec. 


Do not dilute for use. 

Normal development time at 65° F. (18° C.), for x-ray film, 
6 minutes, for non-screen x-ray film, 8 minutes, for direct copy film 
and direct duplicating film, 4 to 5 minutes, for S. S. Pan-Aero 
film 10-15 minutes depending upon the type of developing machine. 


DESENSITIZERS 
Pinakryptol Yellow Desensitizer 
Bimaknyptol yellowin 21 io. obo eee ae 15 er. lg 
Water to maken “gees * 2 eee ee oe 32 0z. 1000 c.c. 


Use without dilution at a temperature of 65° F. (18° C.). 
Immerse films in total darkness for two minutes. Orthochromatie 
film may then be handled in bright red light, panchromatic film 
in bright green light. Pinakryptol yellow desensitizer should be 
used as a separate bath and not mixed with the developer. 

Use of a 50-50 water alcohol mixture for solution will improve 
the keeping qualities of the desensitizer. 


Pinakryptol Green Desensitizer 
pags solution is not recommended for high speed panchromatic 
ms. 
Stock Solution 


Pinakny plot preehe er See, eee 15 gr. lg 
Watertiormake: en cot ya eee crs nee rere 16 0z. 500 e.c. 


For use dilute one part stock desensitizing solution with ten 
parts water. Immerse films in total darkness for two minutes at 
ai eae C.). Development may then be carried out in bright 
red hght. 
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The same stock solution may be used, if preferred, directly in 
the developer in the proportion: desensitizer: one part, developer: 
thirty parts. After two minutes’ development in total darkness, 
bright red light may be used as above. 

Use of a 50-50 water-aleohol mixture for solution will improve 
the keeping qualities of the desensitizer. 


DEVELOPERS FOR PAPERS 
Amidol (Kodak D-51) 
Developer for bromide papers. 
Stock Solution 


Witter (about £25o By"(52°/ Cee.) wets. 24 oz. 750 c.c. 
Nodiumisulfite sank: .ct.<.d 8) = a ee 4 oz. 120 g 
Di-aminophenol hydrochloride (amidol)...... 12 oz. 37.5 g 
Cold water topmatke?s | Ale 46 ostacoe M se | 32 oz. 1000 e.c. 


For use, take 6 ounces (180 c.c.) stock solution, ? dram (3 ¢.c.) 
10 % potassium bromide solution, and 24 ounces (750 c.c.) of water. 
This developer oxidizes rapidly when exposed to the air so that only 
a quantity sufficient for immediate use should be mixed. 


Amidol Paper Developer (Agfa 113) 


This formula is intended for tray development only and must be 
mixed fresh each time. It is recommended only for small lots of 
prints. 


PX PHTIOLE CE fe ee FIN 96 gr. 6.6 ¢ 

Sodium sulfitesanh= 0.5). 8 1} oz. 90 gr. 44 g 
(637 gr.) 

PovassiurM bromides: .< -fen ne es 8 gr. 55 g 

Wiikttertopmake sss) aot eee. eR Or. 1000 c.c. 


Do not dilute for use. If hot water is used for dissolving chem- 
icals, the sodium sulfite and potassium bromide should be dissolved 
first and the amidol added only after the solution has cooled. 

For development of Cykora and similar papers use twice the 
amount of potassium bromide specified above. 

Develop 1 to 2 minutes at 70° F. (21° C.). 


Elon-Hydroquinone (Kodak D-52) 
Developer for warm tone papers. 


Stock Solution 
Water: about 125° Ro. (52% Gz eine sae 3... 160725) 950 


OR ease: 
ON eee eras tee eee mieten poral peo aer LORS 
Sodium sulfite, desiceated.................. 3 oz. 22.5 g 
Eivdroquinoney Ae see oh.) Bee 90 gr. 6.3 ¢ 
Sodium carbonate, desiccated............... % OZ. Lopes, 
Popassuind bromides shee ee eee). 2p IN 
Cold water Lopmakey. ieee Meet 32 oz. 1000 e.c. 


Dissolve chemicals in the order given. 

For use, take 1 part of stock solution to 1 part of water. Develop 
about 2 minutes at 68° F. (20° C.). 

More bromide may be added if warmer tones are desired. 
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Glycin-Hydroquinone Developer (Agfa 115) 
This is a warm-tone developer suitable for Cykron, Cykora, 
Indiatone, Brovira, and similar papers. 


Stock Solution 


Hot water (125° F. or 52°C.) 24 oz. So mate 750 cc. 
Sodium sulfite, anh. . wah 3 02. 12 02. 90 g 
Sodium carbonate, ™mono- 

hydrated xtc weer bat 5 oz 1 Ib. 4 oz. 150 g 
Ghycine eh? Veen ese 328 1 oz A oz. 30° z 
Ey droquinon Osean eile 139 gr + oz. 10 gr 9.52 

(557 gr.) 

Potassium bromide......... 60gr. 239 gr. 4 g 
Wraterorm akesy ase EO 2. eae 1000 c.e. 


For warm tones, dilute 1 part stock solution with 3 parts water 
and develop prints 24 to 3 minutes at 70° F. (21° C.). 

For very warm tones and more open shadows, especially with 
Cykora, dilute 1 part stock solution with 6 parts water, giving 
prints 3 to 4 times normal exposure and 2% to 5 minutes develop- 
ment. Because of dilution of the developer, solution will exhaust 
more rapidly and will require more frequent replacement. 


Hydroquinone (Agfa 110) 

Direct brown-black paper developer. Beautiful warm tones 
may be obtained with this developer on both contact and projection 
papers. 

Stock Solution 
Hotemwatersl( 25cm Eon 


52ACH Ie te ee ee eet 24. oz. 3 at. 750 c.c. 
Ely droquinone seen. or 2 02. 3 OZ. 22.5 12 
Sodium sulfite, anh....... 13 3 oz. 50 gr. } OZ. ot g 

(816 gr.) 
Sodium carbonate, mono- 

hydratediawse= set eeeasie 22 oz. 10 oz. 75 g 
Potassium bromide....... 40 gr. 159 gr. 2.75 g 
Water toomakes.5.2-.4.. 32 oz. 1 gal. 1000 c.c. 


For use dilute 1 part stock solution with 5 parts water. 
Give prints 3 to 4 times normal exposure and develop 5 to 7 
minutes at 70° F. (21° C.). 


Metol (Agfa 120) 
This is a soft-working developer, primarily intended for portrait 
work where soft gradation is required. 


Stock Solution 
Hot water (125° F. or 


52.) ee ae ee 24 oz. Sade: 750 c.e. 
MetolS. soMasehi ue eee 179 gr. 134 oz. 60 gr. 12.3 ¢ 
(716 gr.) 
Sodium sulfite, anh..... loz. 88 gr. 4202. 36 ¢ 
(526 gr.) 
Sodium carbonate, mono- 
hydrated aaa ene loz. 88 gr. 4402. 36 g 
(526 gr.) 
Potassium bromide..... 27 er. + 02. 1.8 ¢ 
Water to makey...2 444. ee o2loz. 1 gal. 1000 ee. 
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For use, dilute 1 part stock solution with 2 parts water. 
Normal developing time, 14 to 3 minutes at 70° F. (21° C.). 


Metol-Hydroquinone (Agfa 135) 


This developer is reeommended for rich, warm-black tones with 
Cykon, Convira, Cykora, Brovira, Indiatone and similar papers. 


Stock Solution 


Hotmwatenii2o> Horio se ©.\e oe 24107: 3 Chitin 750 c.c. 
RViobole eines coe Siete he ee 24 gr. 96 gr. 16¢ 
Sodium sulfite; anh ieee... accees 348 gr. 34 oz. 24 0c 
Ja tyoloxoqunbaKare(s Bi, ole oo dig a ova mea 96 gr. 388 gr. 6.6 g 
Sodium carbonate, monohydrated. 348 gr. 3% OZ. - g 
Potassium bromides.a.... = oe a. as 40 gr. 159 gr. 2.8 g 
Winter (Ounaker aero. dae os OZs i gal? 1000 “¢:e: 


For use, dilute 1 part stock solution with 1 part water. A prop- 
erly exposed print will be fully developed at 70° F. (21° C.) in 
about 14 to 2 minutes. Complete development may be expected 
to take slightly longer with rough-surfaced papers than with semi- 
glossy or luster-surfaced papers. For greater softness, dilute the 
bath with water up to equal quantities of developer ‘and water. 
To increase the warmth, add bromide up to double the amount 
in the formula. The quantity of bromide specified in the formula, 
however, assures rich, warm, well-balanced tones. 


Metol-Hydroquinone (Agfa 130) 


This formula is a universal developer for all projection and con- 
tact papers. It gives rich black tones with excellent brilliance 
and detail. It provides unusual latitude in development and is 
clean-working even with long developing times. 


Stock Solution 


Hotiwater (25° F. or 52° C.)... 24 oz. S) Ghir 750 c.c. 
VETO] ay Aine ch et ae RWANDA 32 -gr. 129 gr. 2.2 g 
Sodium. sulfites anhiacn. no fm 9 ae 1302. 2 OZ. 50 ¢g 
(Ey GROG UIT ONC assur enc eae 159 gr. 1% oz. ilile oye 
Sodium carbonate, monohydrated 2% oz. 103 oz. 78 g 
POTASsLUIy TOMI © yeyas rdad eect 80 gr. 3 oz. 5.5 g 
SURES 5 55 SB ER I aR ee a L5Om ere 14 oz. lll eas 
AWVaterto makes... hccadisgcn nar ole OF, 1 gal. 1000” e-e. 


The prepared stock solution is clear but slightly colored. The 
coloration in this case does not indicate the developer has deteri- 
orated or is unfit for use. 

For use dilute 1 part stock solution with 1 part water. 

Normal developing time at 70° F. (21° C.) for Brovira, 2 to 6 
minutes, for Convira and Indiatone, 14 to 3 minutes. 

Greater contrast can be obtained by using the developer stock 
solution full strength. Softer results can be obtained by diluting 
1 part stock solution with 2 parts water. 


Metol-Hydroquinone (Agfa 125) 


This formula is recommended for development of Cykon, Cykora, 
Brovira and similar papers. It can also be used as recommended 
below for the rapid development of press films. 
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Stock Solution 


Hot-water (125° F. or 52°C.). 24 oz. 3 qt. 750 c.c. 
Mctol’ far eae ak eee 45 gr. 179) gr. 32 
Sodium sulfite, anh.......... 13 oz. 6 oz. 44 ¢ 
Hydroquinone.............. 169 gr. 13 oz. 20 gr. 12¢ 
(676 gr.) 

Sodium carbonate, mono- 

by dra ted ary) acres 2% oz. 9 oz. 65 ¢ 
Potassium bromide.......... 50) gray eblOm ons 2Q¢ 
Wiater torn cena cee 32 Oz. 1 gal. 1000 c.c. 


PAPER DEVELOPMENT: Dilute 1 part stock solution with 
2 parts water. Develop 1 to 2 minutes at 70° F. (21° C.). For 
softer and slower development dilute 1 to 4, and develop 13 to 
3 minutes at 70° F. (21° C.). For greater brilliance, shorten the 
exposure slightly and lengthen the development time. For greater 
softness, lengthen the exposure slightly and shorten the develop- 
ment time. 


RINSING, HARDENING AND FIXING BaTus 


Rinsing Bath or Short Stop 


After development rinse prints (or negatives) for five seconds 
before fixing. 


IWRELOD cote Seiek de ate eee 2 eee ee ee ee 32 oz. 1000 c.c. 
PMOL ENO l((CANO Mewes oes SME SR ooo ae oe 0.5 oz. 6 c.c. 
Stop Bath (Kodak SB-1) 

For papers. 
Watentat tinollers.. hie pees tinil. alee eae 32 oz. 1000 c.c. 
Acetic acid W28lheahs GE, soak. Lene Peink 1dfoz. 48 c.c. 


To make approximately 28% acetic acid from glacial acetic 
acid, dilute three parts of glacial acetic acid with eight parts of 
water. 

Rinse prints for at least 5 seconds. Capacity: about 208 x 10- 
inch prints per quart (1000 e.c.). : 


Stop Bath (Kodak SB-1a) 
For films, plates, and papers for graphic arts. 


Watenpiie. tages tec . on gh See oe 32 0z. 1000 c.c. 
Acetic-acid,; 2819749 e Sie er ee een 4 oz. 125 ec.e. 


To make approximately 28 % acetic acid from glacial acetic acid, 
dilute three parts of glacial acetic acid with eight parts of water. 

The action of this bath checks development instantly, provided 
the acid has not been neutralized. It also tends to prevent uneven 
spots and streaks when the prints or negatives are immersed in the 
fixing bath. 


Hardening Bath (Kodak SB-3) 
For use at 65° to 75° F. with films and plates. 


Waterss 5 te, GOP Rin 4) aterioosthy slots 32 0z. 1000 c.c. 
Pohagsium) chrome alumi... o)e 086)... ek.” 1 oz. 30 g 


This bath is intended for use in hot weather after development 
and before fixation in conjunction with Kodak Fixing Bath F-5. 
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Agitate the negatives for a few seconds when first immersed in 
hardener. Leave them in the bath for 3 to 5 minutes to secure 
maximum hardening. This bath should be renewed frequently. 


Hardening Bath (Kodak SB-4) 
For use at 75° to 90° F. with films and plates. 
This solution is recommended for use in conjunction with the 
High Temperature Developer (Kodak DK-15), when working 
above 75° F. (24° C.). 


WV ie GEST ERY SEMIS Seo ey soc oususheNeels éneybvsuaeenectrousvarsners 32 0z. 1000 c.c. 
Rovassium brome! alyms. 5... ccse Seueee severe o oe 1 oz. 30 ¢g 
*Sodium sulfate, desiccated................... 2 oz. 60 g 


*If crystalline sodium sulfate is preferred instead of the desic- 
cated, use 43 oz. (140 g) in the above formula. 


Agitate the negatives for 30 to 45 seconds when they are first 
immersed in the hardener, or streakiness will result. Leave them 
in the bath for at least 3 minutes between development and fixa- 
tion. If the temperature is below 85° F. (29° C.), rinse for 1 to 
2 seconds in water before immersing in the hardener bath. 

The hardening bath is a violet blue color by tungsten light when 
freshly mixed, but it ultimately turns a yellow-green with use; it 
then ceases to harden and should be replaced with a fresh bath. 
The hardening bath should never be overworked. An unused 
bath will keep indefinitely, but the hardening power of a partially 
used bath decreases rapidly on standing for a few days. 


Formaldehyde Hardener (Kodak SH-1) 
For after treatment of films and plates. 


Waters eee tte nee eee Gets LAL A Ae ek 16 oz. 500 c.c. 
Formaldehyde (about 37 % solution by weight). 24 dr. 10 c.e. 
Sodium carbonate, desiccated................ 73 gr. 5g 

Winter-topmake sani en-..ta SR oNee ee AM Lines 32 oz. 1000 ec.c. 


This formula is recommended for the treatment of negatives 
which normally would be softened by a chemical treatment as for 
the removal of stains or for intensification or reduction. 

After hardening for three minutes, negatives should be rinsed 
and immersed for five minutes in a fresh acid fixing bath and then 
washed thoroughly before they are given any further chemical 
treatment. 


‘Plain Non-hardening Fixing Bath 
WiBtern eng ont tee reo ere ae 32 0z. 852 c.c. 
Hypol(sodium) thiosulfate).i......0800. 06... 5! 80z. 227g 


Do not use the bath when it is discolored; it must be made fresh 
each day. 
Non-Hardening Metabisulfite Fixer (Agfa 203) 


This fixing bath is recommended for use when hardening is not 
desired. It is highly desirable for accuracy of registration in color 
work with Reprolith Film. 


Stock Solution 


ERY DO set heer eee see ie Ae ERP ERS OFS. 4 lb. 1900 g 
Potassium metabisulfite, ).7.12 eh. 9 oz. 270 g 
Wisterstounakosege: th) sn rena 2 Se RARE 1 gal. 4000 c.e. 
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The metabisulfite should be added only when the hypo solution 
is cool. 

For use dilute one part stock solution with one part water. 
Normal fixing time 5 to 10 minutes at 65° F. @siern 


Fixing Bath Non-Hardening; For Special Processes (Kodak 


F-24 
Water ua bouts) 25a shia (5 2s (Op) saat nen Cty SES (NG) c.c. 
Sodium thiosulfate (hypo) ................... 8o0z. 240¢ 
Sodium¥sulfitey desiccatedas.a2 44; lu. sane 145 er. 10g 
Sodium bisulfitessen..s ee ees ee 365 gr. 25g 
Coldtwatermolms kos yee a ene 32 0z. 1000 c.c. 


Dissolve chemicals in the order given. 

This bath may be used for films, plates or paper when no harden- 
ing is desired. 

For satisfactory use, the temperature of the developer, rinse 
bath, and wash water should not be higher than 68° F. (20° C.). 


Acid Hardening Fixer (Agfa 201) 


This hardening fixing bath for use with either film or paper may 
be stored indefinitely and used repeatedly until exhausted. If the 
fixing bath froths, turns cloudy, or takes longer than 10 minutes 
to fix out completely, it must be replaced by a fresh solution. 


Solution 1 
Hot water (125°°F. or 52° C.)....... 16 oz. zeal. 500 cc. 
Hypo: 2 aa cmee ee re ee eee ne cr OA, 2 io. 240 g 
Solution 2 
Hot water (125° F. or 52°C.)....... 5 oz. 20 oz. 150 c.c. 
Sodmmrsultite sam lin eee ee eee ¥ OZ. 2 OZ 15 ¢ 
tceticracid. (23:0) aa en 1} oz. Gaoze 45 ¢.c. 
Potassiuna albumin oe Lee 4 OZ. 2 oz. 15g 
Add solution 2 to 1 and add water to 
TNAKG setae Tyce tear ig tat eee 32 oz. 1 gal. 1000 ce. 


Dissolve chemicals thoroughly in order given and stir rapidly 
while adding solution 2 to solution 1. Glacial acetic acid may be 
diluted to 28 % concentration by adding 3 parts of acid to 8 parts 
of water. Do not dilute for use. Normal fixing time 5 to 10 
minutes at 65° to 70° F. (18° to 21° C.). 


Acid Hardening Fixing Bath (Kodak F-5) 
For films, plates, and papers. 


W tena bouts 5 cmt (5 2°8@)) sane nae 20 oz. 600 c.c. 
Sodium thiosulfate (hypo)............... 8 oz. 240 ¢g 
Sodium sulfite, desiccated................ 4 OZ. 15g 
PACetiC acids 2S. Cuenta (iy ae a cee 13 oz. fl. 48 c.c. 
Boriclacid neryatalsuer ee een ee + oz. 7.5 ¢ 
FPotassitim alum eee) een eee % OZ. US) fe 
Coldtwater torma keene ian mennaentn 32 oz. 1000 «.e. 


*To make approximately 28 % acetic acid from glacial acetic 
acid, dilute 3 parts of glacial acetic acid with 8 parts of water. 


Films or plates should be fixed properly in 10 to 20 minutes in a 
freshly prepared bath. The bath need not be discarded until the 
fixing time exceeds 20 minutes. 
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This bath has the advantage over the older type of fixing baths, 
which do not contain boric acid, that it gives much better hardening 
and has less tendency to precipitate a sludge of aluminum sulfite. 


Acid Fixing Bath for Papers 
(May also be used for plates or films) 


LWiaiter Se eaneennnns Shim Sit Sts > ake Ae | 64 07 

ELV O Meee PT Nee LF LOE Sb ae “Che he 16 oz 
Dissolve, then add the following acid hardener: 

Water sete oe Were es Joe ean citer A 5 oz 

Hodium! sulfigesantewe, wae see es eee 4 OZ. 

ACU CLA CIC 2D) RRR Ad oi ee ee, 3 OZ. 

slr Try sara ha oes chacws, bese «cod SEO wR Sed et % OZ. 


This fixing bath is also excellent for dry plates and films, and will 
keep indefinitely before using; therefore it can be made up some 
time in advance. One pint of the bath should fix at least fifty 
4 X 5 prints. The acid fixing bath can be used repeatedly. It 
keeps with but little care. It will by degrees become alkaline by 
the gradual addition of developer adhering to the prints. It 
should be discarded entirely when it becomes frothy, and a fresh 
bath prepared. 


Rapid Fixing Bath for General Photographic Use (Kodak F-7) 


Witter, <aboutelzoosrs (52°C ieee. ee 80 oz. 600 c.e. 
Sodium thiosulfate (hypo)............... Be illo. 360 ¢g 
Ammonium: chloride,. Ssh. hc ne) 62! oz. 50 g 
Sodium sulfite, desiccated................ 2 oz. 15 g 
eAcehiClACId ZS, een. See, oe 6 oz. fi. 48 Gc. 
BoOriervacid merystalsemeere ee ae oe 1 oz. 1.5 & 
iRotassiumvalum. =. soa erraer om teen 2 oz. TRS, oye 
Coldiwaterito maken: st. ae. Se ae 1 gal. 1000 c.c. 


*To make approximately 28% acetic acid from glacial acetic 
acid, dilute 3 parts of glacial acetic acid with 8 parts of water. 
Dissolve chemicals in the order given. 


Chrome Alum Fixing Bath for Films and Plates (Kodak F-16) 


Solution 
Sodium pniosulfate (hypo): see ols.) 2 Ib: 960 g 
Sodium sulfite, desiccated................. DOL. 60 g 
Winter tOrmiaice sf fer Cee eas ek Pe Lee? canes 96 oz. 3000 c.c. 
Solution B 
WYATT peg tenctiogn Sparro eye (ois SHORE: 32 OZ. 1000 e.e. 
Potassium, chrome) alum .241 te cose « dole haunts 2 oz. 60 g 
Suliurie acids <5, eter et aE, Slt oc 4 oz. fl. 8 c.c. 


Caution: Always add the sulfuric acid to the solution slowly, 
stirring constantly, and never the solution to the acid: otherwise 
the solution may boil and spatter the acid on the hands or face, 
causing serious burns. 

Pour solution B into solution A slowly while stirring A rapidly. 
This bath, when freshly mixed, is recommended for use in hot 
weather, but it rapidly loses its hardening properties with or without 
use, when it should be replaced by a fresh bath. With an old bath 
there is a tendency for scum to form on the surface of the film. Any 
such scum should be removed by swabbing with cotton before the 
film is dried. It is not advisable to use this bath in metal tanks, 
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Hypo Eliminator 


W ateriiast tasers sane be Bt ape) Pula bed ants 16 oz. 
Hydrogen peroxide (3 IDETCEN'G) mar sie Nelo 4 oz. fl. 
MINTO ME, (VIR). ococcancaseaon... 3i oz. fl 
Water: Colma) ye eee an ne nc 32 oz. 


Directions for use: Wash prints for 30 minutes at 65° F. Im- 
merse each print for 6 minutes in hypo eliminator solution, then 
wash for 10 minutes and dry. Capacity of bath is about fifty 
8 X 10 prints or the equivalent per gallon. 


Hypo Test Solution 
Water (cool, 60° F. to 70° F., preferably dis- 


UIE” ) ont acct Reon een aay nea ae ae 8 oz. 
Potassium permanganate.................... 4 or. 
Sodium hydroxide.) s s0enee se. Ole ta cage 8 er. 


Use 7 dr. (15 drops) of above solution to 8 oz. of water, preferably 
distilled. Pour 3 oz. of this solution in small graduate. Take 
equivalent of six 4 X 6 inch prints from water, drain hurriedly, 
and allow drippings to drip into the 2 0. of solution for 30 seconds. 
The least trace of hypo in the water draining from the prints will 
cause this violet solution to turn to an orange color. If more hypo 
is present in the drippings, the solution will change to a greenish- 
yellow color. As certain impurities in water will cause similar 
discoloration of the solution, a number of drops of tap water, 
equivalent to number of drops to be dropped from prints, should 
be dropped into the 3 oz. of violet-colored solution. If no change 
in color takes place, any change in color that will take place from 
the water drained from prints will be due to the presence of hypo 
which will prove that the prints have not been sufficiently washed. 


STAIN REMOVERS 


Hand Stain Remover (Kodak S-5) 
Solution A 


Potassium permanganate...... seek’ Cie $ OZ. 7.5 g 
Waterss. 9 Seas. 208 ee Sei Oe ae 32 oz. 1000 ccc. 
Solution B 

Sodium: bisultite. casa «fda Meee ete 16 oz. 480 
W aberae 2:5 emetic a ccoh, oh eee Pn 32 oz. 1000 cc. 


Rub the hands with a small amount of solution A, rinse in water; 
then pour a small quantity of solution B into the palm of one 
hand, rub it quickly over the hands, and, when free of stain, wash 
them thoroughly with water. If the original stain is not entirely 
removed, repeat the treatment with solutions A and B. 

If it is desired to immerse the hands in solution B, 1 part of the 
solution should be diluted with 4 parts of water. 


Stain Remover for Removal of Developer Stain on 
Negatives (Kodak S-6) 


Developer or oxidation stain may be removed by first hardening 
the film for 2 or 3 minutes in the formalin hardener then washing 
for 5 minutes and bleaching in: 

Stock Solution A 
Potassium permanganate......._.. Seay WD BOTs 5.2 g 
Watemia make.nratcchrats acre) oltectchee & 32 oz. 1000 c.c. 


PHOTOGRAPHIC FORMULAE (Continued) 
Stock Solution B 


Goldawaters owe ae MI Leone, wet. Repeats 16 oz. 500 e.c. 
Sodiumchilorid ent Ase a era: estate aseisen ta sce 2% OZ. LE 

ull RumyGr el CLC sarcteectoeeew atone rete. s aoe. save ane seb emenere 4 02. 16 c.e. 
\WyGlivel oar(ay nae oll elpe slated migeadiors cicec enn cen GS oo aa Gin SZ OZ LOUON. Grce 


Caution: Always add the sulfuric acid to the solution slowly, 
stirring constantly, and never the solution to the acid; otherwise 
the solution may boil and spatter the acid on the hands or face, 
causing serious burns. 

Use equal parts of Aand B. The solutions should not be mixed 
until ready for immediate use since they do not keep long after 
mixing. All particles of permanganate should be dissolved com- 
pletely when preparing solution A, since undissolved particles 
are likely to produce spots on the negative. Bleaching should be 
complete in 3 or 4 minutes at 68° F. (20° C.). The brown stain 
of manganese dioxide formed in the bleach bath is best removed by 
immersing the negative in 1% sodium bisulfite solution. Then 
rinse well and develop in strong light, preferably sunlight, with 
any general purpose developer. Then wash thoroughly. 


Iron Clearing Solution 


To remove yellow stain caused by pyro or hydroquinone devel- 
oper, wash well to free from hypo and place in 


IWisitel cent ee ee kis SOR SU eos eee 20 0z. 568 c.c. 
Heqnous: Sultabe spuUre. oye. blo cla bas, acne 3 OZ. 85 g 
Sulfmcracnag CWP Se Sak yc Sea kwek ah cere s loz. 28¢g 
POW GOCLed salir eiers ee rnd ste aban t ata ees ey ke Loz. 285s 
until stain is gone, then wash well. ; 
INTENSIFIERS 


Mercury Intensifier for Films and Plates (Kodak In-1) 


BLEACH the negative in the following solution until it is white, 
then wash thoroughly. 


Povassim ibromidens weet. vat. cone once tere : 5g 
Mer cumeschll onder snares tid scsi ei OZ. 22.5 ¢ 
Va Ola O TAA Ie Meera ln 6) chee) che cas sa 9 a epee 32 oz. 1000 ec 


The negative can be blackened with 10% sulfite solution, a 
developing solution, or 10 % ammonia (1 part concentrated ammo- 
nia (28 %) to 9 parts water), these giving progressively greater 
density in the order given. 


lcowsles 
° 
N 
bo 
bo 
or 


Chromium Intensifier for Films and Plates (Kodak In-4) 
Stock Solution 


Bopassii O1eNn OI Abe raca-t as chee cosas) euaepersse os 3 OZ. 90 g 
EG CdrOCMonC acide areca ties omer renee 2 oz. fi. 64 c.c. 
WW, aherybo, mia eK orp ciycsonc Fatal iets Susie epee Dots 32 02. 1000 c.e. 


For use, take 1 part of stock solution to 10 parts of water. 

Harden the negative first in a formaldehyde hardening solution. 
Bleach thoroughly at 65° to 70° F. (18° to 21° C.), then wash five 
minutes and redevelop fully in artificial light or daylight (not 
sunlight) in any quick-acting, non-staining developer which does 
not contain an excess of sulfite; for example, about 10 minutes at 
68° F. (20° C.) in any general purpose developer. Developers 
containing a high proportion of sodium sulfite should be avoided. 


™ 
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Then rinse, fix for five minutes, and wash thoroughly. Greater 
intensification can be secured by repeating the process. Negatives 
intensified with chromium are more permanent than those intensi- 
fied with mercury. 


Silver Intensifier for Films and Plates (Kodak In-5) 

The following formula is the only intensifier known that will not 
change the color of the image on positive film on projection. It 
gives proportional intensification and is easily controlled by varying 
the time of treatment. The formula is equally suitable for positive 
and negative film. 

Stock Solution No. 1 

(Store in brown bottle) 
Silvermitrates crystals sae eee LE Ga. Abe 2 02. 60 g 
Distillediwater tomake see eacr oo. Se eeteryee 32 oz. 1000 c.c. 


Stock Solution No. 2 


Sodium sulfite, desiccated. ..... at 2 02. 60 g 
Waterto make: — i pie aie uae hile tha, aoe 32 oz. 1000 c.c. 
Stock Solution No. 3 

Sodium thiosulfate (hypo).................. 4 oz. 105 g 
Waiter, ton aikeussern.i eee wih (ea leah ue, bi 32 oz. 1000 c.c. 
Stock Solution No. 4 

Sodium sulfite, desiccated....1.............. 4 OZ. 15 ¢g 
RGU Set WOR GR pes rh AN eh. tia Merrie § 350 gr. 24 ¢ 
Waterton make an Ss Seen eta iatres 96 oz. 3000 c.c. 


Prepare the intensifier solution for use as follows: Slowly add 
1 part of solution No. 2 to 1 part of solution No. 1, shaking or 
stirring to obtain thorough mixing. The white precipitate which 
appears is then dissolved by the addition of 1 part of solution No. on 
Allow the resulting solution to stand a few minutes until clear. 
Then add, with stirring, 3 parts of solution No. 4. The intensifier 
is then ready for use and the film should be treated immediately. 
The mixed intensifier solution is stable for approximately 30 minutes. 
at 68°. EB. (20° C.). 

The degree of intensification obtained depends upon the time of 
treatment which should not exceed 25 minutes. After intensifi- 
cation, immerse the film for 2 minutes with agitation in a plain 
30 % hypo solution. . Then wash thoroughly. 

The stability of the mixed intensifier solution and the rate of 
intensification are very sensitive to changes in the thiosulfate 
concentration. A more:active but less stable working solution 
may be obtained by using a stock solution No. 3 prepared with 
3 oz. of hypo per 32 oz. (90 g per 1000 c.c.) instead of the quantity 
in the formula. The directions for preparing the working solution 
are the same as before but the mixed intensifier will not keep over 
20 minutes at 68° F. (20° C.). 

For best results, the intensifier should be used in artificial light; 
the solution tends to form a precipitate of silyer quite rapidly when 
exposed directly to sunlight. 


REDUCERS 
Farmer’s Reducer, Proportional, for Lowering Contrast. 
(Kodak R-4b) 
Farmer’s Reducer also may be used as a two-bath formula by 
treating the negative in the ferricyanide solution first and sub- 
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sequently in the hypo solution. This method gives almost pro- 
portional reduction and corrects for overdevelopment. The single 
solution Farmer’s Reducer gives only cutting reduction and cor- 
rects for overexposure. 


Solution A 
Potassium derricyantde, 4.4.00 ai aee eae < OZ. 7.5 g 
Wiaterstorma keasmw meray soso ne ce Ss 32 oz. 1000 c.c. 
Solution B 
Sodium thiosulfate (hypo)................. 6202. 200 g 
Viator Gorin akc nem Ns le orga incocncenchetorenenaie 32 oz. 1000 c.c. 


Treat the negatives in solution A with uniform agitation for 
1 to 4 minutes at 65-70° F. (18-20° C.) depending on the degree 
of reduction desired. Then immerse them in solution B for 5 
minutes and wash thoroughly. The process may be repeated if 
more reduction is desired. For the reduction of general fog, one 
part of solution A should be diluted with one part of water. 


Farmer’s Reducer (Agfa 310) 
This is a cutting reducer for lessening the density of heavy 
negatives and at the same time increasing their contrast. It is 
especially valuable for reproduction films to clear the whites. 


Solution 1 
ET VO Oe EAI an re ee Te eee On 8 oz. 240 g 
Wiaterstommake sate te ate Ses SO 32 0z. 1000 c.c. 
Solution 2 
Potassium fernicyanide-4e. sen. 5. eee 274 gr. 19 ¢ 
Wriater top akan ansh oui teier vcld tere oon 8 oz. 250 c.c. 


For use mix one part solution 2 and four parts solution 1 in 32 
parts water. Solutions 1 and 2 should be stored separately and 
mixed immediately before use. 


Flattening Reducer (Agfa 311) 


This reducer is useful for lessening the density and contrast of 
heavy negatives. 
Solution 1 


Potassuimsterricyanide-ya wa eee 1 oz. 75 gr. 35 g 
(513 gr.) 

Potassium: bromideyas.ss0ee1 222s ee 149) er. 10¢g 

Wiaterptounia ke pein aiek fen bet ihe 32 oz. 1000 c.c. 


Bleach in solution 1 and after thorough washing, redevelop to 
desired density and contrast in any except fine-grain developers. 
Then fix and wash in usual manner. Conduct operation in subdued 
light. 


Farmer’s Reducer for Amateur Use for Clearing Shadow 
Areas (Kodak R-4) 


Solution A 
Water sec emmennrr. set rrna ee ee ee a eral ek eee 1 oz. 32 c.c. 
POtassiUMLerricyanide tye te. be ee bie 15 gr lg 
Solution B 
VWiatera ee seeeie OMSL A. zrant loon toys tere owee 32 oz. 1000 c.c. 
Sodium thiosulfaten(hypo) fs... /hp ak Hh clsoliams 1 oz 30 g 
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Add A to B and immediately pour over the negative to be 
reduced. The reducer solution decomposes rapidly after mixing 
together the A and B solutions and therefore should be used at 
once. When the negative has been reduced sufficiently, wash 
thoroughly before drying. Local areas may be reduced by applying 
the solution with a cotton pad. 


Reducer for Clearing Shadow Areas (Kodak R-2) 
Stock Solution A 


AES ES ries a are oa = 2). ae 32 oz. 1000 e.e. 
Potassium permanganate... ............. 13 oz. 52.5 ¢ 


Waters’ s8eaaicry:, Sn. cin eae: << Eit 32 oz. 1000 e.e. 
Sulfurioacides « f54-ers. ator Bees Ohi ae Loz. fi. 32 G.e. 


Caution: Always add the sulfuric acid to the water slowly 
stirring constantly, and never the water to the acid; otherwise the 
solution may boil and spatter the acid on the hands or face causing 
serious burns. 

The best method of dissolving the permanganate crystals in 
solution A is to use a small volume of hot water (about 180° F.) 
(82° C.) and shake or stir the solution vigorously until completely 
dissolved; then dilute to volume with cold water. 

The negative must be thoroughly washed to remove all traces 
of hypo before it is reduced. For use, take 1 part A, 2 parts B 
and 64 parts of water. When the negative has been reduced suffi- 
ciently, place it in a fresh acid fixing bath for a few minutes, to 
remove yellow stains, then wash thoroughly. 

If reduction is too rapid, use a larger volume of water when 
diluting the solution for use. This solution should not be used as 
a stain remover as it has a tendency to attack the image before 
it removes the stain. 

The two solutions should not be combined until immediately 
before use. They will not keep long in combination. 


Proportional Reducer for Lowering Contrast (Kodak R-5) 
Stock Solution A 


Waters so55 Sars Teese ene Fae 32 02 1000 ee 
Potassium permanganate. ............... 4 gr. oot. 
Sulfurie acid (10 % solution) ............. 3 oz. fi. 16 ce. 


Stock Solution B 


WiSterree octet nite cuter ee om fn 96 oz. 3000 e.e. 
Ammonium persutiatesw. «cs. eee ee SOx 90 ¢ 


To make a 10 % solution of sulfuric acid, take 1 part of sulfuric 
acid and add it to 9 parts of water, slowly with stirring. Never add 
the water to the acid because the solution may boil and spatter the 
acid on the hands or face, causing serious burns. 

For use, take one part of solution A to three parts of solution B. 
When sufficient reduction is secured, the negative should be cleared 
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in a 1% solution of sodium bisulfite. Wash the negative thor- 
oughly before drying. 


Semi-Proportional Reducer for Lowering Contrast and 
Clearing Shadow Areas (Kodak R-8) 


This is the only single solution which keeps well in a tank. 


Water about toch. (52° C.)-. soon ee eet Ot hoe 750 c.e. 
iihemricteiboridey.. aa. oes). oh oc le ee 365 gr. 25 g 
Potassium CiLEAbetE Gos. sos ss Le ee % OZ. 75g 
Sodium sulfite, desiccated.................. 1) og: 30 ¢g 
ACRUTIG-AGId oss SO. Rate. th Rly diye | 290 gr. 20g 
Sodium thiosulfate (hypo).................. 3 oz. 200 g 
WYSRLEEALGNING KOs ee iene aye fe ct Le, ee 32 oz. 1000 cc. 


Dissolve chemicals in the order given. 

Use full strength for maximum rate of reduction. Treat nega- 
tives 1 to 10 minutes at 65° to 70° F. (18° to 21° C.).. Then wash 
thoroughly. If a slower action is desired, dilute one part of solu- 
tion with one part of water. The reducer is especially recom- 
mended for the treatment of dense, contrasty negatives. 


Super-Proportional Reducer for Great Reduction of Contrast 


(Kodak R-1) 
NAT MISE Se org che a ee ee eS 32 oz. 1000 c.c. 
AMTAERONT aM PersullAted 3 8<c0t iebews wie. wen cba. 2). 02. 60 g 
PUM EEG ACE Ree aerrn bt dh S toe ch iced fe eu daar $ dr. 3 c.e. 


Caution: Always add the sulfuric acid to the solution slowly, 
stirring constantly, and never the solution to the acid; otherwise 
the solution may boil and spatter the acid on the hands or face 
causing serious burns. 

For use, take 1 part stock solution and 2 parts water. 

Treat the negative in a formaldehyde hardener solution and wash 
thoroughly before reduction. When reduction is complete, 
immerse in an acid fixing bath for a few minutes and wash thor- 
oughly before drying. If reduction is too rapid, dilute the solution 
with a further volume of water. 


TONING FORMULAE 
Hypo Alum Toner (Agfa 222) 
This toner is recommended for beautiful reddish-brown tones. 
Solution 1 


[WS COKE rho osc Py teak cee act Sothys: 80 0z. 2350 e.e. 

AV Oy Pepa Ale Bas Seve doe cnc Pei shee calli. cdecc os 15 oz. 450 g 
Solution 2 

Water eer eee eee oe! eae ook 1 oz. 30 ee. 

AVOCENT CEA LO ene tor fe em cS ok 20 er. 1.3 ¢ 
Solution 3 

Witter St eee se cnc, Ce ee 1 oz. 30 e.e. 

PP GLESSTU EL 1OGIOE Se Le eR ER Gee on so nae oc RE 40 er. De as 


Add solution 2 to solution 1. Then add solution 3 to the mixture. 
Finally add 105 grams (33 oz.) of potassium alum to this solution, 
and heat the entire bath to the boiling point or until sulfurization 
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takes place (indicated by a milky appearance of the solution). 
Tone prints 20 to 60 minutes in this bath at 110-125° F. (43-52° C.). 
Agitate prints occasionally until toning is complete. Care should 
be taken to see that the blacks are fully converted before removing 
the prints from the toning bath, otherwise double tones may result. 


Hypo Alum Sepia Toner for Papers (Kodak T-1a) 


Coldswater en, hata bart ser See eae eee 90 oz. 2800 c.c. 
Sodium thiosulta ten (hiy90) ene neers 16 oz. 480 gg 
Dissolve thoroughly, and add the following solution: 

Hotawater, abouuetou Heads ppm anne 20 oz. 640 e.e. 
PotassiumMyal Ue eek eee te ee 4 oz. L202, 


Then add the following solution (including precipitate) slowly to the 
hypo-alum solution while stirring the latter rapidly. 


Cold {waternn.. so sch coo eee ee mite 2 oz. 64 ee. 
Silvermitrate. .eryetalsee eee ene erie 60 gr. ' ADS 
Sodiumuchlorides meer eee ee 60 gr. 4.2¢ 
After combining above solutions, 

Add water toumailkeny.. 4. eens tie areas ante 1 gal. 4000 c.c. 


Note: The silver nitrate should be dissolved completely before 
adding the sodium chloride and immediately afterward, the solution 
containing the milky white precipitate should be added to the 
hypo-alum solution as directed above. The formation of a black 
precipitate in no way impairs the toning action of the bath if 
proper manipulation technique is used. 

For use, pour into a tray supported in a water bath and heat to 
120° F. (49° C.). At this temperature prints will tone in 12 to 15 
minutes depending on the type of paper. Never use the solution 
at a temperature above 120° F. (49° C.). Blisters and stains may 
result. ‘Toning should not be continued longer than 20 minutes 
at 120° F. (49° C.). 

In order to produce good sepia tones, the prints should be exposed 
so that the print is slightly darker than normal when developed 
normally (14 to 2 minutes). 

The prints to be toned should be fixed thoroughly and washed 
for a few minutes before being placed in the toning bath. Dry 
prints should be soaked thoroughly in water. To insure even 
toning, the prints should be immersed completely, and separated 
occasionally, especially during the first few minutes. 

After prints are toned, they should be wiped with a soft sponge 
and warm water to remove any sediment, and washed for one hour 
in running water. 


Sulfide Sepia for Papers (Kodak T-7a) 
Stock Bleaching Solution A 


Potassium Lermicyaniden tr aeeeeeenin canes 2% oz. 75 2 
‘Potassium DOMINIC esa eel aetna eee 24 oz. 752 
Potassiumloxalatecitenm. bee eae 64 oz. 195 g 
Alceticracida:28 Ope oe Bees os eee 11 oz. fl. 40 c.c. 
Wiaterrtsntwa tities Haas ae cio are aie res 64 02. 2000 c.c. 
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To make approximately 28% acetic acid from glacial acetic 
acid, dilute 3 parts of glacial acetic acid with 8 parts of water. 


Stock Toning Solution B 


Sodium sulfide (not sulfite)................ 14 oz. 45 2 
NVALORME ms ray cm ieee five write os mike bys 16 oz. 500 c.c. 
Prepare bleaching bath as follows: 

SUOCKISOLUGLOM BA “er eM opab cute uebyss cio Seresun tues 16 oz. 500 c.c. 
WE GOl arena test hacen ab Ween Pawnee wut oh. 16 oz. 500 c.c. 
Prepare toner as follows: 

Stocktsolution® Bago oe teces ee es eae oe 4 oz. 125 ¢.c. 
WiSGerLOLIMAk GUase nail e Site sone 32 oz. 1000 ec.e. 
Stock hardener solution (Kodak F-1a) 

Wiaterra bowtel25o sn (S201C.\a. peas one 14 oz. 425 c.c. 

Sodium sulfiteftdesiccated: =. waa. Senn: ZamOze 60 g 
FNGCCUIC LACIE ZSI Zeer eee eee 6 oz. fl. 190 c.e. 
IMoyirlsieyiuian EVAN» oon omc ore ae eee oes OF 2 02. 60 g 
ColdewatertOnmakel cs soem bumes 6. one cee 32 OZ. 1000 c.e. 


To make approximately 28 % acetic acid from glacial acetic 
acid, dilute 3 parts of glacial acetic acid with eight parts of water. 

Dissolve the chemicals in the order given. The sodium sulfite 
should be dissolved completely before the acetic acid is added. 
After the sulfite-acid solution has been mixed thoroughly, add the 
potassium alum with constant stirring. ; 

The print to be toned should first be washed thoroughly. Place 
it in the bleaching bath, and allow it to remain until only faint 
traces of the halftones are left and the black of the shadows has 
disappeared. This operation will take about one minute. 

Note: Particular care should be taken not to use trays with any 
tron exposed, otherwise blue spots may result. 

Rinse thoroughly in clean cold water. 

Place in toner solution until original detail returns. This will 
require about 30 seconds. Give the print an immediate and 
thorough water rinse; then immerse it for five minutes in a harden- 
ing bath composed of 1 part of the stock hardener Kodak F-la 
and 16 parts of water. The color and gradation of the finished print 
will not be affected by the use of this hardening bath. Remove 
the print from the hardener bath and wash for one-half hour in 
running water. 


Sepia Toner (Agfa 221) 
This toner is reeommended for warm-brown sepia tones. 


Solution 1 
Hothwater(2521Re on529 C5) 4 eecpaes 24 oz. 750 c.c. 
Potassium! ferrieyanide!. .. qi. eer: 13 oz. 80 er. 50 g 
(736 gr.) 
Botassimmbromide sen wai ieetere iw LAA tor 10 ¢g 
Sodium carbonate, monohydrated...... 289 gr. 20 ¢ 
Wiaten tommalkesse, sts. 2 yao Agee on elearn.2 32 oz. 1000 c.e. 
Solution 2 
Sodrumusulfidenm teretehls stints ck awe 12 oz. 45 2 
Wrater. to rmeakceam ppt lofty ye ret duces fs 16 oz. 500 ¢.c. 
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For use as described below, dilute one part solution 2 with eight 
parts water. IMPORTANT—Be sure to use sodium sulfide, not 
sodium sulfite, in compounding the re-developer. Also, use clean 
trays, free from exposed iron spots, especially with bleaching bath. 
Otherwise blue spots may form on prints. 

Prints should be washed thoroughly and then bleached in solution 
1 until the black image is converted to a very light brown color 
(about 1 minute). Prints should then be washed for 10 to 15 
minutes and redeveloped in diluted solution 2. 

Redevelopment should be complete in about 1 minute. After 
redevelopment the prints should be washed for about 30 minutes 
and then dried. If the toner should leave sediment which results 
in streaks or finger marks on the surface of the paper, the print 
should be immersed for a few seconds in a 3% solution of acetic 
acid, after which a 10-minute washing is necessary. 


Sulfide Toner for Warm Sepia Tones on Lantern Slides 
(Kodak T-10) 


Solution A 
iPotasstumerernicyanideniait pene eee 1 oz. 30 ¢g 
Potassrumibromidé: £444. saeeer 12.9) hee 4 OZ. 15 ie 
Water tovumake Siete Soe nae Dntyoten.3 32 oz. 1000 ec.c. 
Solution B 
Sodium sulfide (not sulfite)................. 13 gr. 9¢g 
Water towmnake.. =.cci a. Sane et er eae 32 oz. 1000 ee. 


Use three times the quantity if crystalline sodium sulfide is used. 

The well washed slide, or film, is thoroughly bleached in solution 
A, washed for 5 minutes, and immersed in solution B for about 2 
minutes until thoroughly toned. The slide should then be washed 
thoroughly for 10 to 15 minutes before drying. The transparency 
of the tone is much improved by the addition of a little hypo to the 
B solution, say, 66 gr. per 32 oz. or 4.5 g per 1000 c.e. 


Uranium Toning Bath for Papers (Kodak T-17) 
Stock Solution 


Uranium. nitrate sachs tah mes eee ed 116 gr. 8¢g 
Oxaheiacdscrystals: mene. See See See 58 gr. 4g 
Potassiumspierricyanldess aaa ees ee ee 58 gr. 4g 
Waterito make: (oets,. Oy ategeee ia. 32 0z. 1000 c.c, 


Dissolve the uranium nitrate in a small volume of water, about - 
8 0z. (250 c.c.) (about 125° F.) (50° C.). Dissolve the oxalic acid 
separately in about 8 oz. (250 c.c.) of water and filter; then add the 
oxalic acid solution to the uranium nitrate solution. Dissolve 
the potassium ferricyanide separately in about 8 oz. (250 c.c.) of 
water; if the solution is clear, add it to the uranium nitrate and 
oxalic acid solution. If not clear, filter before mixing together. 

For Use as a Toning Bath (Chocolate to Brick Red). Dilute 
1 part of the stock solution with 2 parts of water. As the toning 
time is increased, the tone changes from chocolate to brown and 
finally to brick red. The print may be removed at any stage. 

Wash until the highlights are clean; this usually requires from 
10 to 15 minutes. Prolonged washing should be avoided. 
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Uranium Toner for Brown to Red Tones on Slides or Films 


(Kodak T-9) 
rani miubratewrre acs. sc ahaa ecu ee 35. gr 2.5 ¢ 
POLassUIM OXALALG Mee cp ctr ee a ee 35 gr 2.5 g 
Potassium terricyanider= sey). ee Ibs td Bs yy 4 
PAM ONMUM Al Une ass co yt ee 85 gr. Qo» 
Hydrochloric acid, 10 % solution............ ilge Clie, 8) OSS 
IW iD OT RLORIN AKG ii 25 he ee ect bso asus asa's s SHLE. 32 oz. 1000 a.c. 


To make a 10 % solution, add 1 part of hydrochloric acid to 9 parts 
of water, slowly with stirring. 

Dissolve chemicals in the order given. 

The solution should be perfectly clear and pale yellow in color. 
It is light sensitive, however, and should be stored in the dark. 

The maximum toning effect is produced in about 10 minutes, 
the tone passing from brown to red during this time. 

After toning, wash for about 10 minutes; the washing should not 
be prolonged, especially if the water is slightly alkaline, since the 
toned image is soluble in alkali. 


Gold Toner (Agfa 231) 


This formula gives a range of red tones to sepia-toned prints, the 
brilliance of the tone depending on the paper used. Brilliant 
chalk-red tones are produced on Cykon, while with Indiatone and 
Cykora darker shades are formed. If desired, deep blue tones 
may also be obtained with this formula by using black-and-white 
prints instead of prints that have first been sepia-toned. Unusual 
effects of mixed tones of blue-black shadows and soft reddish 
highlights can be produced by using prints which haye been 
partially toned in a hypo alum sepia-toner. 


Hottwaters(l25° Pivor 52° i) P24. 2s oS 6240007. 750 c.c. 
*Ammonium sulfocyanate ................ 33 OZ: 105 g 
Gold* chloride wi" solution wens. (eee 2 oz. fl. 60 c.c. 
Waterntormmake serra: ania rench to ee? 32) oz: 1000 e.e. 

*May be substituted by: 

Sodium sulfocyanate........0....5.00.. 5/82 og. 110 ¢g 

or 
Potassium sulfocyanate................. 4} oz. 135 g 


For Red Tones: Prints must first be bleached and toned by 
sulfide redevelopment method. After washing, place prints in 
‘above solution until toning is complete (requires 15-45 minutes). 
For redder tones one-half the specified amount of sulfocyanate 
may be used. 

For Deep Blue Tones: Omit sepia toning operation and place 
well-washed black-and-white prints directly in above toning 
solution. 

For Mixed Tones: Prints should be incompletely toned in a hype 
alum toner and washed before treatment in above solution. 


Iron Toner for Blue Tones on Papers (Kodak T-12) 


Ferric ammonium citrate (green scales)........ 58 gr. 4g 
Oxaliczacidsscrystalsaa.... Pan anne oe bere ee 58 gr. 4¢ 
Potassium) ferricyanide! y¢ ()) el. sess ae Ul hae. 58 er. 4g 
IMatesstormakes A001 ei dee 32 0z. 1000 e.c. 
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Dissolve each chemical separately in a small volume of water, 
about 8 oz. (250 c.c.) and filter before mixing together. This 
solution does not keep well except in brown bottles. 

Immerse the well-washed print in the toning bath for 10 to 15 
minutes until the desired tone is obtained. Then wash until the 
highlights are clear. 


Iron Blue Toner (Agfa 241) 


Producing brilliant blue tones, this formula is suitable for use 
with Cykora, Brovira and Indiatone papers. 


Hotuwaters (252° Hiors.o 2c. ©») een ee 16 oz. 500 c.c. 
lenric am IM ORME CLoL abe ae een nee t OZ. 8g 
Potassium plencicyantd er ieee 1 te ree eee az OZ. 8¢g 
A COLI CYA CLO sea Su cao ata ee eae eek ae 9 oz. 265 c.c. 
Water to-make ccc create. none eee 32 oz. 1000 c.e. 


Solution should be prepared with distilled water if possible. If 
enameled iron trays are used, no chips or cracks in the enamel 
should be present or spots and streaks may appear in the print. 

Prints for blue toning should be fixed in plain, non-hardening 
hypo bath (which should be kept at a temperature of 68° or under 
to avoid undue swelling). When prints have been fully toned in 
the above solution, they will be greenish in appearance, but will 
be easily washed out to a clear blue color when placed in running 
water. 

The depth of the blue toning will vary somewhat with the quality 
of prints toned in it, light-toned prints generally toning to lighter 
blues. Some intensification of the print usually occurs in toning; 
consequently, prints should be slightly lighter than the density 
desired in the final toned print. 

Wash water should be acidified slightly with acetic acid since 
the blue tone is quite soluble in alkaline solutions and is consider- 
ably weakened when wash water is alkaline. Pleasing variations 
in the tone can be obtained by bathing the washed prints in a } % 
solution (5 g per 1000 ¢.c.) of borax which produces softer, blue- 
gray tones, the extent depending on the length of treatment. 


Iron Toner for Blue Tones on Slides or Films (Kodak T-11) 


Ammoaniinmpersuliates. eon...) nee leuers og 
Iron and ammonium sulfate (ferric alum).... 20 gr. 14¢ 
OxalicacidS Ss seme pe ae eee ee 45 gr. 3) +£ 
Potassiimastermeyanices. a) oe 15 gr. Be re 
MET OAOPURMT EY ANTI os p GASSES WA es ace agaacdeus 73 gr. 5 g 
Hydrochloric acid, 10% solution............ z ar. 1? cree 
Waterto makes ot eee te ne ees 32 oz. 1000 e.c. 


To make a 10% solution, add 1 part of hydrochloric acid to 9 
parts of water, slowly with stirring. 4 

Dissolve chemicals in the order given. 

The method of compounding this bath is important. Each of 
the solid chemicals should be dissolved separately in a small volume 
of water; the solutions then should be mixed strictly in the order 
given, and the whole diluted to the required volume. If these 
instructions are followed, the bath will be pale yellow in color and 
perfectly clear. 

Immerse the slides or films from 2 to 10 minutes at 68° F. (20° C.) 
until the desired tone is obtained. Wash for 10 to 15 minutes until 
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the highlights are clear. A slight permanent yellow coloration of 
the clear gelatin will usually occur, but should be too slight to be 
detectable on projection. If the highlights are stained blue, then 
either the slide (film) was fogged during development, or the 
toning bath was stable or not mixed correctly. 

Since the toned image is soluble in alkali, washing should not be 
gerivd out for too long a period, especially if the water is slightly 
alkaline. 


BLUE PRINT PAPER, FORMULAE FOR SENSITIZING 


1 
Solution A 
NVA beatae hee ee ete ek cerns 6 sn BN eens ek 8.50z. 50 c.c. 
fronkanc amma oni cliGauesa aster: 44 cle seers 1.7oz. 10¢ 
Solution B 
ANY Une CPS oe bcae o Be nec) eomol ne oe Renee 8.5 oz. 50 c.c. 
Potassium LeLTiCy ANGE wens chal uec eiaegs scheisye a nacievaus 140z. 8g 


Filter separately. The solutions, which may be preserved 
separately for some time, are best kept in the dark. For use, mix, 
in a dark room or by an_-artificial light of low intensity, equal 
quantities of the two solutions. 

Any non-absorbent paper may be sensitized by brushing the 
solution over it rapidly with a soft, wide, flat brush, going over the 
surface twice, the second coat being applied in a direction at right 
angles to the first. An alternative method is to lower the paper, 

beginning at one edge, on to the surface of the solution in a tray and 
allow it to float for a few seconds. Care must be taken to exclude 
air bubbles. After sensitizing by either method, the paper should 
be hung by one edge in a dark room to dry. 


2 


Blue printing depends to a large extent upon surface of paper. 
The following formula is recommended as producing clear whites: 


Solution 1 


Potassium ferricyanide, K3Fe(CN)s........ 10 g 
Distivedewatere cise es aod ena shiek 100 c.c. 
Solution 2 

Tron and ammonium citrate (ferric)........ 30¢ 
elt Ta eRe ely ook nS wate: foaled ask Soc McA han aS 100 e.e. 
Guimaras bice (eum acacia)... scrdiea-t --) olotee 5g 


Equal parts of the above solutions are mixed just before use. 
The paper to be sensitized may be floated on the surface or the 
liquid may be applied with a tuft of absorbent cotton using cross 
strokes to insure an even coating. The sensitized paper must be 
dried in the dark and should be used within 36 hours. 


ULTRAVIOLET SENSITIZATION 


Photographic plates can be made sensitive to short-wave ultra- 
violet light by immersion in a dilute solution of citric acid in 95 % 
ethyl alcohol (1 % citric acid). (Sodium salicylate may be substi- 
tuted for the citric acid.) The plate is immersed in the citric acid 
solution and immediately withdrawn and dried in less than one 
minute by waving in the air before putting in the holder. After 
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exposure the plate can be developed without previous washing 


and without special precautions. 


The coating of citric acid adheres 


to the plate so that a number of plates may be treated and stored 


away for future use. 


diminished. 


Citric acid has no detrimental action on the 
emulsion or the developer. 


The sharpness of the image is not 


FACTORIAL DEVELOPMENT 
If the image first appears after immersion in the developer for a 
certain time, then this period of time multiplied by the ‘‘factor’’ 
for the particular developer used will give the total time required 


for full, normal development. 


The factor for the degree of develop- 


ment desired may well be determined by experiment; the following 


are suggested: 


Aoi Ole) Ts AlO 7 Aenea 18 
Gly Ginn 5 onset) ee ee oe ee 8-12 
Hydroquiiones ste. ee. ee ee ee 43-5 
Meetol ste. 2 2.20. ee es eee ea ee 30 
Metolzhydroquinone.s ss open een eee 14 
ORCOLE Me CVE EAS RRL on FAI 8 oe Tals pce 10 
Pyro, without bromide: 
dp BTS POr0 Zp 2). Mesh. 8 ee eee ee 18 
2 Ble DELWOZ: ec eee ees an CO A eee 12 
3 PT PeLLOZ A neg ee ie ee ae. FR a 10 
AST DET OZ. {t Aeg st Ante ee ee THT ES 8 
OUBLS DOL OZ. oes eee oe Teen ere aa Le: 6 
With 1 part bromide to 4 parts pyro: 
INor “pyLOmpercO Zn pee) ee ee ee ee 9 
2 BT DY COND er (OZ se re anne eee ae a 5 
SvET ADV LO DEL OZ. 2 ant net eee a ee 4} 
Ayer PYTONDeL OZe.. 2 ween en eee 4 
DIAPHRAGM OR STOP NUMBERS ; 
—)]g SSSSSSSSSsSSSsSSSSS 
F System £/2, £/3 £/3.5 {/4 £/4.5 £/5.6  £/6.3 
Rel. Exp.| 1/16 Wy/7 1/5 1/3 5/8 
U.S. No. 


SSeS 
a ; 


F System fi Semme ty lull 
Rel. Exp. 1 2 
U.S. No. 4 8 





1 


ey YANG) SPP ey/Sy £/45 £/64 
4 8 16 32 
16 32 64 128 256 


cc“ -  e———— 
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PLATE AND FILM SPEEDS 


Compiled with the collaboration of 
Chas. H. Shipman 


It is pertinent to state that there is at present no exact way to indicate 
plate and film speeds. Also since different manufacturers do not use identi- 
cal methods in their speed determinations the stated speeds vary among the 
different makes. 

In 1900 two English amateurs, Messrs. Hurter and Driffield, proposed a 
system of plate speeds based on the assumption that, if a plate is given a series 
of graded exposures, and developed in a pyro developer free from bromide, 
a density-log exposure curve may be plotted from which a speed value may be 
determined which is supposed to be inversely proportional to the exposure 
required to produce average density. The Scheiner system is based upon 
the assumption that speeds are inversely proportional to the exposure neces- 
sary to produce a just visible image. It will be evident that these two 
systems cannot be compared exactly. Nor is either system correct since the 
essumptions upon which they are based are not exactly true. Nevertheless 
the results obtained by these methods are well within the latitude of the 
emulsions and will serve well as a starting point for all ordinary work. The 
ea may be easily altered after a trial to produce the type of result 

esired. 

Kodak Film Speeds are determined by a system of testing in which the 
exposure on which the speed number is based is taken as the value of expo- 
sure for which the slope at the lower part of the characteristic curve is three- 
tenths the average slope over an exposure range of 30:1 which is found to be 
the maximum contrast for the average scene. 

There can be no simple relationship between speeds obtained in funda- 
mentally different ways and the conversion table given below can be con- 
sidered only a rough guide. 


Comparison of Speed Systems 


H&D American Weston Kodak Relative 
. American Din Scheiner Numbers Speeds Exposure 
35 1/10 8 0.75 4 32 
45 2/10 9 1 5 27 
56 3/10 10 1.3 6 21 
12 4/10 11 15 8 16 
91 5/10 12 2 10 13 
117 6/10 13 2.5 12 il 
150 7/10 14 Ss 16 8 
190 8/10 15 4 20 a 
240 9/10 16 ix 25 5 
308 10/10 aly 6 32 4 
390 11/10 18 8 40 Bae 
500 12/10 19 10 50 20 
636 13/10 20 12 64 2.0 
800 14/10 21 16 80 bet 
1050 15/10 22 20 100 eS 
1300 16/10 23 24 125 1.0 
1700 17/10 24 32 160 .80 
2100 18/10 25 40 200 67 
2700 19/10 26 50 250 50 
3500 20/10 27 64 320 40 
4400 21/10 28 80 400 33 
5600 22/10 29 100 500 25 
7200 23/10 30 125 640 20 
9100 24/10 oL 160 800 17 
11600 25/10 32 200 1000 125 
15400 26/10 33 250 1250 10 
20500 27/10 34 320 1600 
27300 28/10 35 400 2000 0625 
31400 29/10 36 500 2500 
41700 30/10 37 650 3200 4 
54700 31/10 38 800 4000 03125 
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PLATE AND FILM SPEEDS (Continued) 
Shutter Speeds of Moving Picture Cameras 





Siné Ansco Model B...... 1/30 sec. Keystone (other models).. 1/50 sec. 
DEV ry mie Ce et 1/30 Model B Agfa........... 1/30 
Eastman (all models)... .. 1/30 PaillardsBolexss asses 1/30 
Filmo all 70’s Reg. and 121 1/30 Paragon... oe eee 1/30 
Filmo Golf 70, 71’s, 75 and Revere cess ee ee 1/30 
LTO tee: eee ee 1/40 Simplex. tc econ ee 1/40 
Filmo 8 mm. (all)........ 1/30 Stewart Warner 8........ 1/50 
Keystone Late Models A-3 Stewart Warner Holly- 
aide An 7 een. eee een 1/40 wOodrand i5o2 Aven nn 1/40 
Keystone Model K-8...... 1/40 CDE cons tect oerar ees tte 1/90 
No. 872650 and above Univex 1 si. nore 1/30 
Keystone 16B............ 1/50 Victor (all models)... ou. 
Zeiss Kinamo S-10-16 1/30 
Zeiss Movikon........... 1/30* 


* When shutter is at 180°. 
PLATE AND FILM SPEEDS 


The following table presents the most recent figures available at the time of 
compilation for speed numbers in American Scheiner values and as given for 
two widely used exposure meters. Values are given for daylight and for 
tungsten or photoflood illumination. 

Speed values given can be considered only as a general guide. Values 
given by different authorities differ somewhat according to the characteristics 
of the negatives considered satisfactory. In general the speeds given are for 
full exposure. The Weston and G. E. figures may be increased by about 50 
yer on or the Scheiner values by about two units if a thinner negative is 

esired. 

Many types of material no longer available are included in the table for 
purposes of comparison. 


AMERICAN STANDARDS ASSOCIATION 
Exposure Indexes 


The American Standards Association (A S A) has adopted certain methods 
of measuring and indicating speeds of photographic materials and also a 
scale of corresponding numbers to be used as exposure indexes, Most 
exposure meters of recent manufacture are using the A S A numbers which 
are almost identical with the former Weston numbers and differ only slightly 
from the G. E. index values given in the following Table. For “black and 
white” materials the differences may be neglected in most cases but for 
purposes of comparison the relative values of the A § A and G. E. indexes 
are shown below. 














ASA G. E. ASA y: BH. ASA G. E. 
Index Index Index Index Index Index 
0.6 6 8 10 100 125 
0.8 re 10 12 125 150 
1.0 1 12 16 160 200 
ee? 1s 16 20 200 250 
1.6 2 20 24 250 300 
2.0 itty 25 32 320 400 
Peay 3 32 40 400 500 
3 4 40 48 500 600 
4 shay 50 64 650 800 
5 6 64 80 800 900 
6 8 80 100 1000 1000 







































































PLATE AND FILM SPEEDS (Continued) 
American General 
Scheiner Weston Electric 
Maker and kind Tung- Tung- Tung- 
Day- | sten or| Day- | sten or} Day- | sten or 
light | Photo-| light | Photo-| light | Photo- 
flood flood flood 
CINE FILM 8 mm 
Ansco 
Hypan Reversible....... 23 Papel 24 16 32 24 
MPriple S23 Pan. 2 sisjersckeye 29 27 100 64 125 100 
Eastman 
Ciné Kodak Pan. Re- 
Wersiblee. cis sens crete 18 17 8 6 12 8 
Super X Pan. Reversible | 24 23 32 24 48 32 
CINE FILM 16 mm 
Ansco 
F. G. Plenachromatic 

Reversiblest..8% sso. 2 20 mats 174) | MO. Giese lbaseeshc 
Finopan Negative....... 23 21 24 16 32 24 
Hypan Reversible....... 24 23 32 24 48 32 
Panchromatic Reversible 21 20 16 12 24 16 
Superpan Supreme Nega- 

CIO). dee oc ci eeu ea 27 25 64 40 100 64 
Triple S Pan Reversible..| 29 27 100 64 125 100 

Dupont 
Regular Pan. Reversible.| 20 18 12 8 16 12 
Superior Pan. Neg...... 24 22 oe 20 48 24 
Eastman 
Ciné Kodak Safety...... 20 18 12 8 16 12 
Super X Pan Safety..... 24 23 32 24 48 32 
Super XX Pan Safety...| 29 28 100 80 125 100 
Gevaert 
F. G. Pan. Reversible...| 20 18 12 8 16 12 
Oxthoy. Meas oo RN aie <.e 21 17 16 6 24 8 
Pan. Super Reversible...| 23 21 24 16 32 24 
MINIATURE AND 
35 mm 
Ansco 
F. G. Plenachrome...... 23 21 24 16 32 12 
F. G. Reversible Super- 

DOB Gat ae eke os Lae S23 21 24 16 32 24 
BINOVAD Siiie tee skis t vye 0 23T 2 24T 16T 32 24 
IMO AN cote. o75 s+ cis cs gies 5 15* 16* 4* 5* 6* i 
SUeperpRMG.. 6. bes oes E 26 24 50 32 64 48 
Ultra Speed Pan........ 29 27 100 64 125 100 

Dupont 
Superior Pant-2......... 26 24 50 32 64 48 
IMicrocopyiitis.cimieteste «3 ec 15* cee. 2/507|\aeee 4* 
Eastman 
Direct Positive......... 26 24 50 32 64 48 
Muacrofilets << Ss stitch a2 15* 13* 4% 208 6* 4* 
Banatvomic) 46.2. antes. 23 21 24 16 32 24 
lis Xe Aas fe va ye ne 26 24 50 32 64 48 
Super! KOs aseepee,.ae 29 27 100 64 125 100 
Gevaert 
Express Superchrome...| 23 21 24 16 32 24 
Panchromosa........... 20 18 12 8 16 12 
Panchromosa Micrograin| 20 18 12 8 16 12 
ROLL FILM AND FILM 
PACK 
Ansco 
Hin Opani-tanpers sn wiahin <= 2 23 21 24 16 32 24 
Plenachromes..5 0.50. :- 26 24 50 32 64 48 
Standard) eeiakecfiakeeterers 23 18 24 8 32 12 
Super Plenachrome..... 26 24 50 32 64 32 
Superpan Press......... 29 27 100 64 125 100 
Superpan Supreme......] 26 24 50 32 64 48 





PLATE AND FILM SPEEDS (Continued) 









































American General 
Scheiner Weston Electric 
Maker and kind Tung- Tung- Tung- 
Day- | sten or} Day- | sten or} Day- | sten or 
light | Photo-| light | Photo-| light | Photo- 
flood flood flood 
ROLL FILM AND FILM 
PACK (Continued) 
Eastman 
Panatomic X....... 23 21 24 16 32 24 
Bilis Xai se eee ne roe 26 24 50 32 64 48 
Super Ortho Press...... 29 24 100 32 125 48 
Super XoXo soe ak ale ek) 27 100 64 125 100 
Verichromeéss..-2 ieee 26 24 50 32 64 48 
Gevaert 
Superchrome........... 23 18 24 8 32 12 
Panchromosa. . 23 21 24 16 32 24 
CUT FILM 
Ansco 
Gommertial fo. ee 20 15 12 4 16 6 
Commercial Ortho...... 20 18 12 8 16 12 
Commercial Pan........} 20 18 12 8 16 12 
TSOman eset alesse tions hecnt 26 24 50 32 64 48 
Porbralbaceceee nh cle lU 18 12 8 16 12 
PROCESS este scoge ite fed 20 15 12 4 16 8 
S. S. Plena : 26 21 50 16 64 24 
Super Plenachrome Press| 29 24 100 32 125 48 
Superpan Portrait,...... 26 24 50 32 64 48 
Superpan Press.........| 29 27 100 64 125 100 
Pnple'SSPan... 25... 2! 32 30. 200 125 250 200 
‘LYIp lO; Sa Orthoree ee 29 27 100 64 125 100 
Defender 
Avrow Pants Sis acsos 29 27, 100 64 125 100 
Commereial.:.. 2%. .'..% 20 15 12 4 16 6 
". G. Pan 23 21 24 16 32 12 
Orth oni eat tae eee 29 27 100 64 125 100 
Pentaigons. nae apseobn 23 21 24 16 32 16 
Portrait... Je ees} 18 24 8 32 12 
Portrait H. G.8.....\.. 26 21 50 16 48 24 
PYOGESS:- Pe anihase ees tre 20 15 12 4 16 6 
Process Pan.. 20 18 12 8 24 12 
X. F. Ortho.. 26 21 50 16 64 24 
X. F. Ortho Press. 26 21 50. 16 64 24 
GPR aero ae oh 26 24 50 32 64 48 
Xx PiiPan. Pressiac.h 26 24 50 32 64 48 
Eastman 
Commiereral. eae 4: 23 15 24 4 32 6 
Commercial Matte......] 23 15 24 4 32 6 
Commercial Ortho..... 23 18 24 48 12 
Commercial Pan.. 23 20 24+ 12t 40+ 20+ 
Contrast process Ortho..| .. 5 18 sae ere 12 
GYthoEXe et a. eet 29 27 100 64 125 64 
Panatomic X...... 23 21 24 16 32 24 
PanvPress nai eer 25 24 40+ 327 647 50+ 
Par Speed Portrait...... 24 19 32T 107 50+ 167 
Porgrarbsean sae) ee eee 26 24 50 ee 64 48 
Process: Pancean. eee 21 19 16+ 107 247 16+ 
S S. Ortho Portrait..... 26 21 50 16 64 32 
8S. S. Pan. Raat tas. aig 26 24 50 32 64 48 
Super Ortho Press...... 29 24 100 32 100 48 
Super Pan Press, Type B 29 27 100 64 125 100 
Super Panchro Press, 

Sports type.......... 32 31 200 160 250 225 
Super! KOC wc teeers 29 27 100 64 125 100 
Tri-X Panchromatic....| 32 30 200 125 250 200 

ESS ee ee 


PLATE AND FILM SPEEDS (Continued) 


Maker and kind 








CUT FILM (Continued) 
Gevaert 
Commercial, eeswe one 4 
Commercial Ortho...... 
Studio High Speed...... 
Studio Ultra Panchro.. . 
Superebromes....0:.5-. 
Hammer 
Commercial Pan........ 
Medium Commercial.... 
Medium Commercial 
Oxthomeaw they cers ate.« 
Portrait Ortho. we 0 





Slow Ortho.. 

Special Super Process . 
Super Ortho Press...... 
iraes hone: Pan. semen. 4 

LATES 
‘Defender 
Seed NEA ates oh 
Seed L. Orthow.2 2... 
Seed Qa ieee feels 
Seed! 26) Keveancossitene’ : 
Seed iar ee 
Standard Orthonon..... 
Stanley Ex. Imp........ 
Stanley Regs. ota. sccm. 
Eastman 

Commercial yy... ene 
D. C. Ortho Plate...... 
Rimatomic eX —. ie. sae 
Polychrome. . 
Posteard..... 
IPFOGeSSie. erties sce eerste eens 
iSe-©., Ortho, Plates... 1. - 
Super Ortho Press...... 
Super Panchro Press.... 
Th-X Pan fype.B...... 
Tri-X Pan Type B, Matte 
Wnty ersalcam.anctenn eyaeteus 
Wratten and Wainwright 





M 
W & W Metallographice. . 
Wratten and Wainwright 
Pan 5. eee toe 
Wratten Process Pan.... 
Wigcc uWe clir10(® OlOTeracrecie< 


“QQqy” 


Sensima Ortho.......... 
Super Chromosa........- 
Ultra WPanchrol ee)... ae: 

















American General 
Scheiner Weston Electric 
Tung- Tung- Tung- 
Day- | sten or} Day- | sten or| Day- | sten or 
light | Photo-} light | Photo-| light | Photo- 
flood flood flood 
20 15 12 4 16 6 
20 18 12 8 16 12 
23 21 24 16 32 24 
20 18 12 8 16 12 
23 18 24 8 32 12 
20 18 12 8 16 12 
20 15 12 4 16 6 
20 18 12 8 16 12 
26 24 50 32 64 48 
17 12 6 2 8 3 
14 9 3 1 4 15) 
14 9 3 i 4 135 
17 12 6 2 8 3 
32, 15 24 4 32 6 
32 18 24 8 32 12 
20 18 12 8 16 12 
20 18 12 8 16 12 
ie 12 6 2 8 3 
20 18 12 8 16 12 
23 18 24 8 32 12 
20 18 12 8 16 12 
20 18 12 8 16 12 
20 18 12 8 16 12 
20 18 12 8 16 12 
22 ile 20+ 6t 32 10 
23: 21 24 16 32 24 
23 18 24 8 40+ 12 
22 19 12 4 32t 10+ 
ibs 9 6 1 8 ie) 
23 18 24 8 40+ 12 
29 27 100 64 125 100 
29 27 100 64 125 100 
29 27 100 64 125 100 
29 27 100 64 125 100 
23 17+ 24 6+ 40+ 10+ 
23 24 32 
20 12 16 
20 18 12 8 20 12 
38.5 23 As 24 ag 382 
25 23 40+ 24+ 64} 40+ 
20 15 12 4 24 6 
20 15 12 4 16 6 
23 18 24 8 32 12 
23 18 24 8 32 12 
20 15 12 4 16 6 
17 15 6 4 8 6 
32 21 24 16 32 24 











PLATE AND FILM SPEEDS (Continued) 



































American General 
Scheiner Weston Electric 
Maker and kind | 
Tung- Tung- Tung- 
Day- | sten or] Day- | sten or| Day- | sten or 
light | Photo-|} light | Photo-| light | Photo- 
flood flood flood 
PLATES (Continued) 
Hammer 
Commercial Pan........ ib7¢ 15 6 4 8 6 
ContrastpPant ice. ....- 17 15 6 4 8 6 
Mctraslasiecd stom se es dmecO 18 24 8 16 12 
Medium Commercial....] 20 12 12 2 16 3 
Medium Commercial 
Ortho... 2. etna eas 20 15 12 4 16 6 
PRortrait‘Orthow-e 2.4. «44 ee 24 16 32 24 
Process..... 5a Sea See ily 12 6 2 8 3 
Process Panes.) meee 17 ne 6 2 8 3 
Slow: bw od. 14 9 3 1 4 1.5 
Slow, Orthop, espe 14 9 3 1 4 1.5 
Soft Gradation Pan..... as nike 12 4 16 6 
Special Process......... ye 12 6 2 8 3 
Specials ea ree err. ee 23 | 18 24 8 32 12 


COLOR FILMS 


Speed indexes given below apply when the type of illumination used is 


that for which the emulsion has been specifically color-balanced. 


When 


film is used with illumination other than that for which it is originally 
intended the recommended filter must be used and the appropriate filter 
factor employed in computing exposure. 


ere EEE 











‘ ty American | Former | Former | AS A 
Maker and kind Scheiner | Weston! G. E. Index 
Ansco 
16 mm Daylight 18 8 12 10 
“Tungsten. . 20 1 18 12 
35 mm Daylight 18 8 12 12 
“a “Rune stenween nn), = ee 19 10 i055 12 
Roll film Daylight............. 12 
A Main ge tenieeds ome 1 
Sheet film Daylight........... 18 8 12 10 
2 “SL PUNGStON pe ones) se 18 8 12 10 
Kodak 
Kodachrome, prof. cut film..... 
Daylight Vbypesss ne eee 17 6 10 8 
ve. Bee, ee Be 18 8 1 10 
Kodachrome!8y saneneto. elt 
16, 35 mm and Bantam...... 
JOE abies eee eee ce Geman, eas 18 8 12 10 
Vpe AS Lae aN en eee F 20 12 20 16 
Kodacolor; roll film-.4+..4.04.¢ 
Neg. Daylight. >. 0thiaies 4. 22 20 32 25 
Ektachrome sheet flm......... 
Daycare ek eee 18 8 12 10 
YD6OIB Ss. nae kee 10 











* Read meter on white surface placed over copy work. 


{ Value given by manufacturer. 


T-Tentative value subject to further test. 
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WIRE TABLES 
COMPARISON OF WIRE GAUGES 


DIAMETER OF WIRE IN INCHES 








Bir- 
Gauge Brown ming- 
ayo Sharpe oo 
WOOQOOOO Rams ales ae. 2 
OOQOQOO0 fet toe onl Fats 
SOUC000 eae ls eae ee 
QOOOO We Sareaciell. Las suis 
0000) .4600 454 
000) .4096 425 
00} .3648 380 
O| .3249 340 
1| .2893 300 
2| .2576 284 
3) .2294 259 
4) .2043 238 
5} .1819 220 
6} .1620 203 
7| .1443 180 
8} .1285 . 165 
9) .1144 .148 
10; .1019 .134 
11} .09074|; .120 
12! .08081} .109 
13} .07196} .095 
14; .06408} .0838 
15} -.05707| .072 
16; .05082! .065 
17| .04526) .058 
18} .04030| .049 
19} .03589| .042 
20} .03196} .035 
21) .02846, .032 
22} .02535| .028 
23) .02257) .025 
24; .02010) .022 











Wash- hath 


burn 
«& 
Moen 


or 
Brit. 
Std. 


Stubs’ 
Steel 





bo 
nse 
(Je) 
be 





144 


. 128 
.116 
. 104 
.092 
. 080. 


.072 
064 
.056 
.048 
040 


.036 
.032 
.028 
024 
.022 








WS 
Std. 
plate 


+ lelreghela: fonts: a 


078125 


.0703125 
.0625 
.05625 
.05 
.04375 


.0375 
.034375 
.03125 
.028125 
.025 


COMPARISON OF WIRE GAUGES (Continued) 
DIAMETER OF WIRE IN INCHES 


7 OO 














Bir- | Wash-| Impe- 
Gauge Brown ming- | burn |rialor| Stubs’ | U.S. Std. 
No. ham or Brit. | steel plate 
Sharpe | stubs’. Moen | Std. 
25 |0.01790 | 0.020 |0.0204/0.020 | 0.148 |0.021875 
26 0.01594 | 0.018 |0.0181/0.018 | 0.146 |0.01875 
27 ~=|0.01419 | 0.016 |0.0173/0.0164) 0.143 |0.0171875 
28 0.01264 | 0.014 |0.0162/0.0149} 0.139 |0.015625 
29 = 0.01126 | 0.013 |0.0150/0.0136] 0.134 |0.0140625 
30 {0.01003 | 0.012 |0.0140/0.0124) 0.127 |0.0125 
31 |0.008928/ 0.010 |0.0132/0.0116) 0.120 10.0109375 
32 = |0.007950} 0.009 |0.0128/0.0108) 0.115 |0.01015625 
33 |0.007080} 0.008 |0.0118/0.0100} 0.112 10.009375 
34 0.006304) 0.007 |0.0104/0.0092| 0.110 |0.00859375 
35 —-|0.005614; 0.005 |0.0095/0.0084) 0.108 |0.0078125 
36 (0.005000) 0.004 |0.0090/0.0076| 0.106 |0.00703125 
37 /0.004453}....... 9.0085/0.0068) 0.103 |0.006640625 
38  |0.008965)....... 0.0080/0.0060) 0.101 |0.00625 
SOE OLOUS5 dil anna '(0.0075/0.0052} 0.099 |........... 
40 )\0) 003145 lire. ae '0.0070|0.0048 0097 elitiere eae een 
od [em Faron, IN eee een (0.0066/0.0044/ 0.095 |........... 
A han MA BE. A POR | ik bt TA 0.0062/0.0040) 0.092 |........... 
ASEM «NGM eg SHAN is F 0.0060/0.0036) 0.088 |........... 
MS MG ia lepewecct 0.0058/0.0032} 0.085 |........... 
20 del 3 ere oe ee 0.0055|0.0028) 0.081 |........... 
AGM AN MRS: i ostaeaeeres 0.0052/0.0024/ 0.079 |........... 
0 bape ta ck te levered yeeeee O20050/020020150--07 75a ae 
ted St fc co el eae 0.0048/0.0016) 0.075 |........... 
CAO! WMI. PEON IMM ts), Q50026/020012105 0725 eee 
Uebel is eth Pe 0.0044/0.0010) 0.069 
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COMPARISON OF WIRE GAUGES (Continued) 
DIAMETER OF WIRE IN CENTIMETERS 


Wash- | Impe- 























Bir- 

Gauge Brown ming- | burn | rial or | Stubs’ an 
No. Sharpe | hamor| _ & Brit. | steel nes 
arpe | Stubs. | Moen | Std. De 

OOOOOOOO'T Ese rsedtey hele Ge tert ke te SNE LAR 3S RIGEAR ENED MOEN ee 
OOOOGOO TIE Samet. dh alee Ie 2458 27 ee ee 1.27 
OOOOOOMIE TR Ae ESI Ie 4 VUZE Ae LS eee 1.191 
OOOOOR EA Sete te 1PO9SRIE LE LOPE eee. al salah 
0000 {1.168 eS i OOOR ih O2ia eee. 1.032 
000 {1.040 IOS 0! 9208002945 alee ae: 0.9525 
00 |0.9266 | 0.965 | 0.8407) 0.884 |....... 0.8731 

0 |0.8252 | 0.864 | 0.7785) 0.823 |....... 0.7938 

1 |0.7348 | 0.762 | 0.7188) 0.762 | 0.577 |0.7144 

2 10.6543 | 0.721 | 0.6668) 0.701 | 0.556 |0.6747 

3 10.5827 | 0.658 | 0.6190) 0.640 | 0.538 |0.6350 

4 10.5189 | 0.605 | 0.5723) 0.589 | 0.526 |0.5953 

5 10.4620 | 0.559 | 0.5258) 0.588 | 0.518 |0.5556 

6 |0.4115 | 0.516 | 0.4877| 0.488 | 0.511 |0.5159 

7 10.3665 | 0.457 | 0.4496) 0.447 | 0.505 |0.4763 

8 10.3264 | 0.419 | 0.4115) 0.406 | 0.500 |0.4366 

9 |0.2906 | 0.376 | 0.3767| 0.366 | 0.493 |0.3969 

10 |0.2588 | 0.340 | 0.3429) 0.325 | 0.485 |0.3572 

11 |0.2305 | 0.305 | 0.3061} 0.295 | 0.478 |0.3175 

12 (0.2053 | 0.277 | 0.2680} 0.264 | 0.470 |0.2778 

13 |0.1828 | 0.241 | 0.282 | 0.234 | 0.462 |0.2381 

14 /0.1628 | 0.211 | 0.203 | 0.203 | 0.457 |0.1984 

15 10.1450 | 0.183 | 0.183 | 0.183 | 0.452 |0.1786 

16 |0.1291 | 0.165 | 0.159 | 0.163 | 0.445 |0.1588 

17 |0.1150 | 0.147 | 0.137 | 0.142 | 0.487 |0.1429 

18 10.1024 | 0.124 | 0.121 | 0.122 | 0.427 |0.1270 

19 |0.09116} 0.107 | 0.104 | 0.102 | 0.417 |0.1111 

20 |0.08118) 0.089 | 0.0884! 0.0914) 0.409 |0.09525 

21 |0.07229) 0.081 | 0.0808} 0.0813] 0.399 |0.08731 

22 |0.06489) 0.071 | 0.0726) 0.0711) 0.394 |0.07938 

23 |0.05733) 0.064 | 0.0655; 0.0610) 0.389 |0.07144 

24 |10.05105} 0.056 | 0.0584) 0.0559} 0.384 |0.06350 














COMPARISON OF WIRE GAUGES (Continued) 
DIAMETER OF WIRE IN CENTIMETERS 


























. Bir- | Wash- | Impe- y 
Gauge Brera ming- | burn | rial or | Stubs’ vate 
No. Sha ham or & Brit. steel axe 
aTPe | Stubs’.| Moen | Std. P 
25 0.04547 | 0.051 | 0.0518} 0.0508} 0.376 |0.05556 
26 0.04049 | 0.046 | 0.0460} 0.0457) 0.371 |0.04763 
27 0.03604 | 0.041 | 0.0439} 0.0417) 0.363 |0.04366 
28 0.03211 | 0.036 | 0.0411} 0.0378] 0.353 |0.03969 
29 0.02860 | 0.033 | 0.0381) 0.0345) 0.340 |0.03572 
30 0.02548 | 0.030 | 0.0356) 0.0315) 0.323 |0.03175 
31 0.02268 | 0.025 | 0.0335) 0.0295] 0.305 |0.02778 
32 0.02019 | 0.023 | 0.0325) 0.0274! 0.292 |0.02580 
33 0.01798 | 0.020 | 0.0300} 0.0254] 0.284 |0.02381 
34 0.01601 | 0.018 | 0.0264) 0.0234} 0.279 |0.02183 
35 0.01426 | 0.013 | 0.024 | 0.0213) 0.274 |0.01984 
36 0.01270 | 0.010 | 0.023 | 0.0193} 0.269 |0.01786 
37 OSC 0.022 | 0.0173) 0.262 |0.01687 
38 OROLOOTE Ah see / 0.020 | 0.0152] 0.257 |0.01588 
39 0.008969)....... POZOLO TM OFOLS2NOS2 5 ale eee 
| | 

40 0.007988)....... OZOLSH OLOL22NOW@AG ea. 
AL Tle. i. aetls mille ns ehc aa ORO TOs 12 iOS 245s ee eee 
2K Geese |: GRE ae Ree 0.016 | 0.0102) 0.234 ))....... 
ASG GR sed. OO A Lee POF OLSO OF OOOMROR224 Sie, ae 
44 Sah Ptah ke eae ORO te OL OOSMeO42 162i nese 
LA ME Oe BEI A Le | 02014 | 0:0071/ 0:206 |....... 
SLO, Gi Sea.teo'a Sameer cepeenen a OF013 SOL O0061FO820h0 5. ae 
ATH SM. Se OROLS S| OLOOSTMO<EOGE | eum 
48 te MPa C PMD GAS. 4 eT CORO ZOOM OO Te Osi: OMe |e cane 
49 yk ge betas a 5) OLOL22 O.0080) 029831)... .0... 
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TWIST DRILL AND STEEL WIRE GAUGE 

































































INCHES 
No Size No.| Size No.| Size No.| Size No. Size 
| 
1 |0.2280]| 17 |0.1730)| 33 |0.1130]| 49 0.0730 65 [0.0350 
2 |0.2210}| 18 |0.1695)| 34 10.1110]] 50 0.0700}! 66 |0.0330 
3 10.2130}! 19 |0.1660 35 |0.1100}| 51 |0.0670 67 10.0320 
4 |0.2090]| 20 0.1610}! 36 |0.1065]| 52 |0.0635 68 '0.0310 
5 |0.2055}| 21 0.1590 37 0.1040 53 10.0595}! 69 '0.02925 
6 |0.2040}} 22 |0.1570 38 |0.1015 54 10.0550]! 70 0.0280 
7 10.2010 23 0.1540 39 |0.0995]) 55 '0.0520}] 71 |0.0260 
8 |0.1990)} 24 ,0.1520}} 40 '0.0980]| 56 0.0465]! 72 !0.0250 
9 j0.1960]] 25 0.1495 41 0.0960 57 0.0480)| 73 |0.0240 
10 /0.1935]| 26 |0.1470 42. '0.0935]| 58 |0.0420 74 0.0225 
11 |0.1910}| 27 |0.1440}| 43 0.0890]| 59 |0.0410 75 |0.0210 
1 0.1890}| 28 |0.1405]) 44 |0.0860)| 60 |0.0400 76 (0.0200 
13 |0.1850}} 29 |0.1360}} 45 |0.0820}| 61 |0.0390)| 77 0.0180 
14 |0.1820}} 30 \0.1285]) 46 |0.0810}| 62 0.0380 78 0. 0160 
15 |0.1800}} 31 |0.1200}| 47 |0.0785)| 63 10.0370)| 79 0. 0145 
16 |0.1770 32 10.1160 48 |0.0760}| 64 |0.0360}| 80 }0.0135 
CENTIMETERS 
No. Size No.| Size No.| Size No.| Size No Size 
1 |0.5791)}| 17 |0. 43941] 33 |0.2870]| 49 |0.1854|! 65 0.0889 
2 |0.5612)| 18 }0.4305)) 34 |0.2819)| 50 |0.1778'] 66 10.0838 
3 10.5410]| 19 }0.4216)| 35 |0. 2794] 51 |0.1702]| 67 10.0813 
4 |0.5309}| 20 |0.4089|| 36 |0. 2705]! 52 |0.1613]| 68 |0.0787 
5 |0.5220}| 21 |0.4039)| 37 |0.2642)| 53 0.15111] 69 10.0748 
6 |0.5182)| 22 |0.3988]| 38 |0.2578]| 54 |0.1397]| 70 |0.0711 
7 10.5105}! 23 }0.3912)| 39 |0.2527|| 55 |0.1321]| 71 10.0660 
8 |0.5055)| 24 }0.3861]| 40 |0.2489]| 56 |(0.1181]| 72 10.0635 
9 10.4978]! 25 |0.3797)| 41 |0.2438]| 57 |0.1092)| 73 10.0610 
10 |0.4915)| 26 |0.3734]| 42 |0.2375]| 58 |0.1067]| 74 10.0572 
11 |0.4851]| 27 |0.3658}| 43 |0. 2261]! 59 |0.1041]| 75 0.0533 
12 |0.4801]} 28 |0.3569]| 44 |0. 2184!) 60 [0.1016]! 76 10.0508 
13 0.4699}| 29 10.3454)! 45 |0.2083]| 61 |0.0991]| 77 10.0457 
14 \0.4623}]| 30 |0.3264|| 46 |0.2057]| 62 |0.0965]| 78 10.0406 
15 |0.4572)| 31 |0.3048]| 47 10.1994 63 |0.0940 79 0.0368 
16 |0.4496]] 32 |0.2946]) 48 10. 1930]] 64 '|0.0914/| 80 














0.0343 


i 
—_—_—_—_———————————————— eee 


DIMENSIONS OF WIRE 


Stuss’ GauGEe 


Giving the diameter and cross-section in English and metric system 
for the Birmingham or Stubs’ gauge. 

















= Diameter Section Diameter Section 
Gauge No in in. in sq. in. in em in sq. em 
0000 0.454 0.16188 1.1532 1.0444 
000 .425 . 14186 1.0795 0.9152 
00 . 380 .11341 0.9652 fal7 
0 0.340 0.09079 0.8636 0.5858 
. 300 .07069 . 7620 .4560 
2 . 284 . 06335 .7214 .4087 
3 .259 . 05269 .6579 .3399 
4 .238 04449 . 6045 . 2870 
5 0.220 0.03801 0.5588 0.2452 
6 . 203 .03237 .5156 . 20881 
7 .180 . 02545 .4572 . 16147 
8 .165 .02138 .4191 . 13795 
9 .148 .01720 .3759 . 11099 
10 0.134 0.01410 0.3404 0.09098 
11 .120 .011310 . 3048 .07297 
12 .109 .009331 . 2769 . 06160 
13 .095 .007088 . 2413 .04573 
14 . 083 .005411 . 2108 . 03491 
15 0.072 0.004072 0.1829 0.02627 
16 .065 .0033183 . 16510 .021409 
17 .058 .0026421 . 14732 .017046 
18 .049 .0018857 . 12446 .012166 
19 .042 .0013854 . 10668 . 008938 
20 0.035 0.0009621 0.08890 0.006207 
21 .032 . 0008042 .08128 005189 
22 .028 .0006 158 .07112 .003973 
23 .025 . 0004909 . 06350 .003167 
24 .022 . 0003801 .05588 . 002452 
25 0.020 0.9003142 0.05080 0.002027 
26 .018 .0002545 . 04572 .0016417 
27 .016 .0002011 . 04064 .0012972 
28 .014 .0001539 .03556 . 0009932 
29 .013 .0001327 . 03302 . 0008563 
30 0.012 0.0001181 0.03048 0. 0007297 
31 .010 .00007854 .02540 . 0005067 
32 . 009 . 00006362 . 02286 . 0004104 
33 .008 . 00005027 . 02032 . 0003243 
34 .007 . 00003848 .01778 .0002483 
35 0.005 0.00001963 0.01270 0.0001267 
36 . 004 . 00001257 .01016 . 0000811 





DIMENSIONS OF WIRE (Continued) 


British STANDARD GAUGE 


Giving the diameter and cross-section in English and metric system 
for the British Standard Gauge. 

















Diameter Section Diameter Section 
Gauge No. in In. in sq. in. in em in sq. cm 
0000000 0.500 0.1963 1.2700 fete 267i 
000000 .464 .1691 1.1786 1.091 
00000 0.432 0.1466 1.0973 0:.9456 
0000 .400 . 1257 1.0160 .8107 
000 eV . 1087 0.9449 . 7012 
00 . 348 0951 . 8839 .6136 
0 0.324 0.0825 0.8230 0.5319 
1 . 300 .07069 . 7620 . 4560 
2 276 . 05983 . 7010 . 3858 
3 . 252 04988 .6401 .3218 
4 . 232 04227 . 5893 oak 
5 0.212 0.03530 0.5385 0.2277 
6 .192 .02895 4877 ; . 18679 
Zi .176 02433 . 4470 . 15696. 
8 . 160 .02010 . 4064 . 12973 
9 .144 .01629 . 3658 . 10507 
10 0.128 0.01287 0.3251 0.08302 
11 .116 .010568 . 2946 . 06818 
12 .104 . 008495 . 2642 .05480: 
13 .092 . 006648 BZoot . 04289 
14 .080 . 005027 . 2032 .03243 
15 0.072 0.004071 0. 1829 0.02627 
16 . 064 .003217 . 16256 .020755 
kit 056 . 002463 . 14224 015890 
18 048 .001810 . 12192 .011675 
19 . 040 001257 . 10160 008107 
20 0.036 0.001018 0.09144 0.006567 
21 032 . 0008042 .08128 .005189 
22 .028 .0006158 .07112 . 0038973 
B33 .024 . 0004524 . 06096 .002922 
24 .022 .0003801 . 05588 . 002452 
25 0.020 0.0003142 0.05080 0.002027 
26 .0180 .0002545 04572 ' 0016417 
ZC .0164 .0002112 .04166 . 0013628 
28 0148 .0001728 .03759 .0011099 
29 .0136 .0001453 03454 .0009363 
30 0.0124 0.0001208 0.03150 0.0007791 
31 .0116 .00010568 . 02946 .0006818 
32 .0108 .00009161 .02743 .0005910 
33 .0100 . 00007854 .02540 .0005067 
34 .0092 . 00006648 .02337 . 0004289 
35 0.0084 0.00005542 0.02134 0.0003575 
36 . 0076 . 00004536 .01930 . 0002927 
3¢ .0068 . 00003632 .01727 . 0002343 
38 . 0060 . 00002827 .01524 . 0001824 
39 .0052 . 00002124 .01321 .0001370 
40 0.0048 0.00001810 0.01219 0.0001167 
41 0044 .00001521 .01118 . 0000982 
42 .0040 .00001257 .01016 .0000811 
43 .0036 .00001018 .00914 . 0000656 
44 .0032 .00000804 .00813 .0000519 
45 0.0028 0.00000616 0.00711 0.0000397 
46 0024 . 00000452 . 00610 . 00002 12 
47 .0020 .00000314 .00508 .0000203 
48 .0016 .00000201 . 00406 0000129 
49 .0012 .00000113 .00305 .0000073 
50 0.0010 0 .00000079 0.00254 0.0000051 
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PLATINUM WIRE 
Mass In GRAMS PER Foot 











B. &. 8. | Diameter, Mass, B. & 8. Diameter, Mass, 
Gauge inches g per ft. Gauge inches g per ft. 
10 .1019 30.5 23 .02257 Ipests} 
ital .09074 28.0 24 .02010 1.4 
12 .O8081 22.0 25 .01790 ite 
13 .07196 Ae) 26 .01594 0.9 
14 .06408 14.0 27 .01420 ORZ, 
15 .05707 IO) 28 .01264 0.6 
16 . 05082 9.0 29 .01126 0.45 
Lz 04526 ae) 30 .010038 0.35 
18 .04030 Sma 31 .008928 0.28 
19 .03589 4.4 32 .007950 0. 22 
20 .03196 3.4 33 .007080 Of 7 
21 .02846 2.9 34 .006305 0.15 
22 .02535 2.3 35 005615 Ost 

















ALLOWABLE CARRYING CAPACITIES OF COPPER WIRE 
(Regulations of the National Board of Fire Underwriters) - 





Size, B. &S. 
Gauge 


0000 





Diameter, mils 








) 
oR 
as 
OMNOWAWOWRO 
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Amperes 

Cross section, 

circular mils Rubus Other 
insulation insulation 

211600 225 325 
167800 175 2795 
133100 150 225 
105500 125 200 
83690 100 150 
66370 90 125 
41740 70 90 
26250 50 _70 
16510 35 50) 
10380 25 30 
6530 20 25 
4107 15 20 
2583 6 10 
1624 3 5 


WIRE TABLE, STANDARD ANNEALED COPPER 
American Wire Gauge (B. & S.) English Units 









































i Cross section at 20°C Ohms per 1000 feet* 
Diam- 
Gauge eter in 
No miss at 
4 9 Circular | qa, ; 0°c 20°C 50°C 75°C 
20°C | “mils | Sa inches | (goem) | (ger) | (12°F) | (167°F) 
0000 |460.0 /|211600 0.1662 0.04516 0.04901 0.05479 0.05961 
000 |409.6 |167800 .1318 -05695 .06180 .06909 .07516 
00 |364.8 |133100 1045 .07181 .07793 .08712 .09478 
© |324.9 |105500 -08289 -09055 .09827 1099 .1195 
1 |289.3 83690 .06573 -1142 .1239 .1385 .1507 
2 |257.6 66370 .05213 .1440 -1563 .1747 . 1900 
3 |229.4 52640 .04134 .1816 .1970 .2203 .2396 
4 1204.3 41740 .03278 2289 2485 .2778 .3022 
5 |181.9 33100 .02600 2887 3133 .3502 .3810 
6 162.0 26250 .02062 .3640 3951 4416 4805 
7 4144.3 20820 .01635 .4590 4982 .5569 6059 
8 |128.5 | 16510 01297 .5788 6282 . 7028 7640 
9 |114.4 | 13090 01028 7299 7921 8855 9633 
10 |101.9 | 10380 008155 . 9203 9989 1.117 1.215 
11 90.74 8234 .006467 1.161 1.260 1.408 1.532 
12 80.81 6530 .005129 1.463 1.588 1.775 1.931 
13° | 71.96 | 5178 .004067 1.845 2.003 PEPE) 2.436 
14 64.08 4107 003225 2.327 2.525 2.823 3.071 
15 | 57:07}. 3257 002558 2.934 3.184 3.560 3.873 
16 50.82 2583 -002028 3.700 4.016 4.489 4.884 
a7, 45.26 2048 .001609 4.666 5.064 5.660 6.158 
18 40.30 1624 .001276 5.883 6.385 7.138 7.765 
19 } 35.89 | 1288 .001012 7.418 8.051 9.001 9.792 
20 31.96 1022 .0008023 9.355 10.15 11.35 12.35 
D1 28.45 810.1 -0006363 11.80 12.80 14.31 15.57 
22 25.35 642.4 .0005046 14.87 16.14 18.05 19.63 
23 22.57 509.5 0004002 18.76 20.36 22.76 24.76 
24 | 20.10 404.0 | .0003173 | 23.65 25.67 28.70 31.22 
25 | 17.90 320.4 .0002517 | 29.82 Syia8 Yi 36.18 39.36 
26 15,94 254.1 .0001996 37.61 40.81 45.63 49.64 
27 | 14.20 201.5 | .0001583 | 47.42 51.47 57.53 62.59 
28 | 12.64 159.8 | .0001255 | 59.80 64.90 W250) 78 .93 
29 | 11.26 126.7 -00009953 | 75.40 81.83 91.48 99.52 
30 | 10.03 100.5 | .00007894 | 95.08 1038.2 115.4 125.5 
31 8.928 79.70 | .00006260 }119.9 130.1 145.5 158.2 
32 7.950 63.21 | .00004964 {151.2 164.1 183.4 199.5 
33 7.080 50.13 | .00003937 |190.6 206.9 231.3 251.6 
34 §.305 39.75 | .00003122 |240.4 260.9 291.7 317.3 
35 5 .H15 31.52 | .00002476 |303.1 329.0 367.8 400.1 
36 5.000 25.00 | .00001964 |382.2 414.8 463.7 504.5 
37 4.453 19.83 | .00001557 |482.0 523.1 584.8 636.2 
38 3/965 15.72 | .00001235 |607.8 659.6 737.4 802.2 
39 3.531 12.47 | .000009793)766 .4 831.8 929.8 1012 
40 3.145 9.888] .000007766/966.5 1049 1173 1276 














* Resistance at the stated temperatures of a wire whose length is 1000 feet at 20°C. 
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WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


American Wire Gauge (B. & S.) English Units (Continued) 





Feet per ohm* 





























‘sauce | Pounds Feet 
— per 1000 per 
pt feet pound orc 20°C 50°C 76°C 
(32°F) (68°F) (122°F) (167°F) 
0000 |640.5 1.561|22140 20400 18250 16780 
000 |507.9 1.968) 17560 16180 14470 13300 
00 2.8 2 .482}13930 12830 11480 10550 
0 (319.5 3.130}11040 10180 9103 8367 
I /253.3 3.947| 8758 8070 7219 6636 
2 |200.9 4.977| 6946 6400 5725 5262 
3 (159.3 6.276} 5508 5075 4540 4173 
4 {126.4 7.914) 4368 4025 3600 3309 
5 |100.2 9.980) 3464 3192 2855 2625 
6 | 79.46 12.58 | 2747 2531 2264 2081 
7 | 63.02 15.87 | 2179 z 1796 1651 
8 | 49.98 20.01 | 1728 1592 1424 1309 
9 } 39.63 25.23 | 1370 1262 1129 1038 
10} 31.43 31.82 | 1087 1001 895.6 823.2 
11 | 24.92 40.12 861.7 794.0 710.2 652.8 
12 | 19.77 50.59 683.3 629.6 563.2 517.7 
13 | 15.68 63.80 541.9 499.3 446.7 410.6 
14 | 12.43 80.44 429.8 396.0 354.2 325.6 
15 9.858 101.4 340.8 314.0 280.9 258.2 
16 7.818 127.9 270.3 249.0 222.8 204.8 
17 6.200 161.3 214.3 197.5 176.7 162.4 
18 4.917 203 .4 170.0 156.6 140.1 128.8 
19 3.899 256.5 134.8 124.2 111.1 102.1 
20 3.092 323.4 106.9 98 80.99 
21 2.452 407.8 84.78 78 64.23 
22 1.945 514.2 67.23 61 50.94 
23 1.542 648.4 53.32 49 40.39 
24 1.223 817.7 42.28 38 32.03 
25 0.9699 | 1031 33.53 30. 25.40 
26 .7692 | 1300 26.59 24. 20,15 
27 .6100 | 1639 21.09 19. 4¢ 15,98 
28 .4837 | 2067 16.72 15. 12,67 
29 . 3836 | 2607 13.26 12. 10,05 
30 .3042 | 3287 10.52 9. : 7.968 
31 .2413 | 4145 8.341 J ns 6. 6.319 
32 .1913 | 5227 6.614 6. 5. 5,011 
33 -1517 | 6591 5.245 4. 4. 3.974 
34 . 1203 | 8310 4.160 3. 3. 3,152 
35 .09542/10480 3.299 3. 2. 2,499 
36 .07568/13210 2.616 2° 2. 1,982 
37 . 06001) 16660 2.075 1 ie 1,572 
33 .04759/21010 1.645 1 1, 1,247 
39 .03774|26500 1.305 Ls Ls 0.9886 
40 1.035 0. 0. 7840 


-02993)33410 





*Length at 20°C of a wire whose resistance is 1 ohm at the stated 
temperatures. 2652 


WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


American Wire Gauge (B. & S.) English Units (Continued) 


Gauge 
No. 


0000 


So 
oo 
oo 


COND PWNHES 


Ohms per pound 


Lbs. per ohm 





50°C (122°F) 





Diameter 
in mils at 
20°C a 5 oA ee 
0°C (32°F) 20°C (68°F) 
460.0 0.00007051 000007652 
409.6 .0001121 .0001217 
364.8 .0001783 .0001935 
324.9 .0002835 .0003076 
289.3 0004507 0004891 
257.6 .0007166 -0007778 
229.4 001140 001237 
204.3 001812 001966 
181.9 002881 .003127 
162.0 004581 .004972 
144.3 .007284 007905 
128.5 .01158 -01257 
114.4 .01842 .01999 
101.9 .02928 .03178 
90.74 04656 05053 
80.81 07404 08035 
71.96 1177 .1278 
64.08 .1872 2032 
57.07 .2976 .3230 
50.82 4733 5136 
45.26 7525 .8167 
40.30 1.197 1.299 
35.89 1.903 2.065 oF 
31.96 3.025 3.283 3. 
28.46 4,810 PPA ite 
25.35 7.649 8.301 9. 
22.57 12.16 13.20 14. 
20.10 19.34 20.99 23. 
17.90 30.75 33.37 Sle 
15.94 48.89 53.06 59. 
14.20 77.74 84.37 94 
12.64 123.6 134.2 150. 
11.26 196.6 213.3 238. 
10.03 312.5 339.2 379. 
8.928 497.0 539.2 602. 
7.950 790.2 857.6 958. 
7.080 1256 1364 1524 
6.305 1998 2168 2424 
5.615 3177 3448 3854 
5.000 5051 5482 6128 
4.453 8032 8717 9744 
3.965 |12770 13860 15490 
3.531 |20310 22040 24640 
3.145 |32290 35040 39170 
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20°C (68°F) 


0 .00008554| 13070 


-0001360 
0002163 


0003439 
0005468 
-0008695 
001383 
002198 


003495 
005558 
.008838 
01405 
02234 


03553 
05649 
08983 
1428 
.2271 


3611 
5742 
9130 
1. 


452 
308 


670 
836 
280 
76 
46 


31 
32 


32 


0 
5 
2 
9 
7 





8219 
5169 


3251 

2044 

1286 
808.6 
508.5 


319.8 

201.1 

126.5 
79.55 
50.03 


31.47 

19.79 

12.45 
7.827 
4.922 


3.096 
1.947 
1.224 
0.7700 
4843, 


3046 
1915 
-1205 
07576 
04765 


02997 
01885 
01185 
007454 
.004688 


002948 
-001854 
-001166 
0007333 
.0004612 


0002901 
0001824 
0001147 
00007215 
00004538 


00002854 


———— ee 


WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


American Wire Gauge (B. & S.) Metric Units (Continued) 

















| 
“ * 
Diameter; Cross sec- Ohms per kilometer 
Gauge | ain mm tion in 
No. at 20°C mm? at 
20°C o°c 20°C 50°C 75°C 
0000 11.68 LOZ 0.1482 0.1608 0.1798 0.1956 
000 10.40 85.03 . 1868 . 2028 . 2267 . 2466 
00 9.266 67.43 . 2356 2557 . 2858 .3110 
0 8.252 53.48 .2971 .3224 . 3604 8921 
1 7.348 42.41 .3746 . 4066 .4545 4944 
2 6.544 33.63 4724 .5127 5731 6235 
3 5.827 26.67 .5956 6465 = (227 . 7862 
4 5.189 21.15 .7511 .8152 .9113 9914 
5 4.621 Maia 9471 1.028 1.149 1.250 
6 4.115 | 13.30 1.194 1.296 1.449 1.576 
@ 3.665 10.55 1.506 1.634 1.827 1.988 
8 3.264 8.366 1.899 2.061 2.304 2.506 
9 2.906 6.634 2.395 2.599 2.905 3.161 
10 2.588 5.261 3.020 3.277 3.663 3.985 
11 2.305 4.172 3.807 4.132 4.619 5.025 
12 2.053 3.309 4.801 §.211 5.825 6.337 
13 1.828 2.624 6.054 6.571 7.345 7.991 
14 1.628 2.081 7.634 8.285 9.262 10.08 
15 1.450 1.650 9.627 10.45 11.68 1271 
16 1.291 1.309 12.14 13.17 14.73 16.02 
17 1.150 1.038 15.31 16.61 18). 57 20.20 
18 1.024 0.8231 19.30 20.95 23.42 25.48 
19 0.9116 6527 24.34 26.42 29.53 See 12 
20 8118 5176 30.69 33\.31 37.24 40.51 
21 7230 4105 38.70 42.00 46.95 51.08 
22 6438 3255 48.80 52.96 59.21 64.41 
23 5733 2582 61.54 66.79 74.66 81.22 
24 5106 2047 77.60 84.21 94.14 102.4 
25 .4547 . 1624 97.85 106.2 118.7 129.1 
26 4049 .1288 -) 123.4 133).9 149.7 162.9 
27 . 3606 =1021  Wel5556 168.9 188.8 205.4 
28 3211 | .08098 | 196.2 212.9 238.0 258.9 
29 . 2859 06422 | 247.4 268.5 300.1 326.5 
30 . 2546 .05093 | 311.9 338.6 378.5 411.7 
31 . 2268 .04039 | 393.4 426.9 477.2 519.2 
32 . 2019 .03203 | 496.0 538.3 601.8 654.7 
33 .1798 .02540 | 625.5 678.8 758.8 825.5 
34 .1601 .02014 | 788.7 856.0 956.9 1041 
} 
35 . 1426 .01597 | 994.5 1079 1207. 1313 
36 ».1270 .01267 1254 1361 15220 1655 
37 71131 .01005 |1581 1716 1919 2087 
38 . 1007 . 007967 1994 2164 2419 2632 
39 . 08969) .006318 2514 2729 3051 3319 
40 . 07987 .005010 3171 3441 3847 4185 

















* Resistance at the stated temperatures of a wire whose length is 1 kilo- 
meter at 20°C. 
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WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


American Wire Gauge (B. & S.) Metric Units (Continued) 














a Diameter 
Gauge | in mm 
No. | at 20°C 
0000 | 11.68 
000 | 10.40 

00 9.266 

0 8.252 

1 7.348 

2) 6.544 

3 5.827 

4 | 5.189 

% 4.621 

6 4.115 

7 3.665 

8 3.264 

9 2.906 

10 | 2.588 

11 | 2.305 

12 | 2.053 

13 | 1.828 

14 1.628 

15 1.450 

16 sient 201 

17 | 1.150 

18 | 1.024 
19 0.9116 
20 | .8118 
21 .7230 
22 6438 
23 .5733 
2. .5106 
25 .4547 
26 .4049 
27 .3606 
28 3211 
29 - . 2859 
30 2546 
31 2268 
32 .2019 
33 1798 
3 1601 
35 . 1426 
36 .1270 
37 1131 
38 . 1007 
39 .08969 
40 07987 


UE EEE EEE SEE EEREEEEEEEEEEEEEE 





Meters per ohm* 

















Kilograms 
per kilo- =e = 
pei o°c 20°C 50°C 75°C 
953 .2 0.001049; 6749 6219 5563 5113 
755.9 -001323} 5352 4932 4412 4055 
599.5 .001668) 4245 3911 3499 3216 
475.4 .002103} 3366 3102 2774 2550 
377.0 .002652| 2669 2460 2200 2022 
299.0 -003345| 2117 1951 1745 1604 
237.1 .004217| 1679 1547 1384 1272 
188.0 .005318} 1331 1227 1097 1009 
149.1 .006706| 1056 972.9 870.2 799.9 
118.2 .008457| 837.3 771.5 690.1 634.4 
93.78 .01066 | 664.0 611.8 547.3 503.1 
74.37 -01345 526.6 485 .2 434.0 399.0 
58.98 .01696 | 417.6 384.8 344.2 316.4 
46.77 .02138 331.2 305.1 273.0 250.9 
37.09 -02696 262.6 242.0 216.5 199.0 
29.42 -03400'} 208.3 191.9 171.7 157.8 
23.33 04287 165.2 152.2 136.1 125.1 
18.50 -05406 131.0 120.7 108.0 99.24 
14.67 .06816 103.9 95.71 85.62 78.70 
11.63 .08595 82.38 75.90 67.90 62.41 , 
9.226 1084 65.33 60.20 53.85 49.50 
7.317 1367 51.81 47.74 42.70 39.25 
5.803 .1723 41.09 37.86 33.86 31.13 
4.602 .2178 32.58 30.02 26.86 24.69 
3.649 .2740 25.84 23.81 21.30 19.53 
2.894 8455 20.49 18.88 16.89 15.53 
2.295 4357 16.25 14.97 13.39 12.31 
1.820 5494 12.89 11.87 10.62 9.764 
1.443 -6928 10.22 9.417 8.424 7.743 
1.145 8736 8.105 7.468 6.680 6.141 
0.9078 1.102 6.428 5.922 5.298 4.870 
. 7199 1.389 5.097 4.697 4.201 3.862 
.5709 1.752 4.042 3.725 3.332 3.063 
.4527_| - 2.209 3.206 2.954 2.642 2.429 
3590 2.785 2.542 2.342 2.095 1.926 
2847 3.512 2.016 1.858 1.662 1.527 
2258 4.429 1.599 1.473 1.318 1.211 
1791 5.584 1.268 |. 1.168 1.045 0.9606 
. 1420 7.042 1.006 0.9265 0.8288 .7618 
.1126 | 8.879 0.7974 7347 6572 6041 
.08931| 11.20 .6324 5827 .5212 4791 
.07083| 14.12 5015 4621 4133 38799 
.05617| 17.80 8977 3664 3278 38013 
.04454| 22.45 3154 2906 . 2600 2390 














*Length at 20°C of a wire whose resistance is 1 ohm at the stated temperatures. 
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WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


American Wire Gauge (B. & S.) Metric Units (Continued) 


Ohms per kilogram 


\ 
| Grams per ohm 




















Gauge = = a =e 
No. 
0°C 20°C 50°C 20°C 
0000 0.0001554 0.0091687 0.0001886, 5928000 
000 0002472 .0002682 .0002999) 3728000 
00 . 0003930 . 0004265 .0004768) 2344000 
0 . 0006249. .0006782 0007582) 1474000 
1 . 0009936 .001078 .001206 | 927300 
2 . 001580 001715 001917 583200 
3 .002512 002726 . 003048 366800 
4 . 003995 . 004335 . 004846 230700 
5 006352 006893 007706 145100 
6 .01010 01096 01225 91230 
ff 01606 01743 01948 57380 
8 02553 02771 03098 36080 
9 04060 04406 04926 22690 
10 06456 07007 07833 14270 
11 1026 1114 1245 8976 
12 1632 sleet 1980 5645 
13 2595 . 2817 3149 3550. 
14 4127 4479 5007 2233 
15 6562 »€122 .7961 1404 
16 1.043 L232 1.266 883.1 
17 1.659 1.801 2.013 555.4 
18 2.638 2.863 3.201 349.3 
19 4.194 4.552 5.089 219.7 
20 6.670 7.238 8.092 138.2 
21 10.60 P51 12.87 86.88 
22 16.86 18.30 20.46 54.64 
23 26.81 29.10 32.53 34.36 
24 42.63 46.27 Sieie 21.61 
25 67.79 73.57 82.25 13.59 
26 107.8 117.0 130.8 8.548 
27 171.4 186.0 207.9 5.376 
28 272.5 295.8 330.6 3.381 
29 433.3 470.3 625.7 2.126 
30 689.0 747.8 836.0 1.337 
31 1096 1189 1329 0.8410 
32 1742 1891 2114 . 5289 
33 2770 3006 3361 . 3326 
34 4404 4780 5344 2092 
35 7003 7601 8497 . 1316 
36 11140 12090 13510 08274 
37 17710 19220 21480 05204 
38 28150 30560 34160 . 03273 
39 44770 48590 54310 . 02058 
40 71180 77260 86360 .01294 











ALUMINUM WIRE TABLE 
Hard-Drawn Aluminum Wire at 20°C (or, 68°F) 


American Wire Gauge (B. & S.) English Units 











Cross 
Gauge | Diameter 
No. in mils ° 
Circular 
mils 
0000 460 212000 
000 410 168000 
00 365 133000 
0 325 106000 
i 289 83700 
2 258 66400 
3 229 52600 
4 204 41700 
5 182 33100 
6 162 26300 
7 144 20800 
8 128 16500 
9 114 13100 
10 102 10400 
1 91 8230 
12 81 6530 
13 72 5180 
14 64 4110. 
15 57 3260 
16 51 2580 
7 45 2050 
18 40 1620 
19 36 1290 
20 32 1020 
21 28.5 810 
22 25.3 642 
23 22.6 509 
24 20.1 404 
25 17.9 320 
26 15.9 254 
27 14.2 202 
28 12.6 160 
29 11.3 127 
30 10.0 101 
31 8.9 79.7 
32 8.0 63.2 
33 7A 50.1 
34 6.3 39.8 
35 5.6 31.5 
36 5.0 25.0 
37 4.5 19.8 
38 4.0 15.7 
39 3.5 12.5 
40 Bel 9.9 





section 


Square 
inches 





Ohms | Pounds | pounds per 


per per 
1000 ft. | 1000 ft. 











0.166 0.0804/195 
-132 -101 |154 
105 128 |122 
0829 161 | 97.0 
0657 -203 | 76.9 
0521 -256 | 61.0 
0413 .3823 | 48.4 
-0328 408 | 38.4 
0260 .514 | 30.4 
.0206 -648 | 24.1 
0164 817 | 19.4 
0130 1.03 | 15.2 
-0103 1.30 | 12.0 
00815 1.64 9.55 
00647 2.07 7.57 
00513 2.61 6.00 
00407 3.29 4.76 
00323 4.14 3.78 
.00256 5.22 2.99 
00203 6.59 2.37 
-00161 8.31 1.88 
00128 10.5 1.49 
00101 13.2 1.18 
-000802 16.7 0.939 
000636 21.0 . 745 
000505 26.5 591 
-000400 33.4 -468 
000317 42.1 371 
000252 53.1 295 
000200 67.0 234 
000158 84.4 185 
.000126 | 106. 147 
0000995 | 134. 117 
-0000789 | 169 0924 
-0000626 | 213 0733 
0000496 | 269 -0581 
0000394 | 339 0461 
0000312 | 428 -0365 
0000248 | 540. 0290 
0000196 | 681. 0230 
0000156 | 858. 0182 
0000123 |1080. -0145 
.00000979) 1360. 0115 
.00000777|1720. 0091 











ohm 


2420 
1520 
957 


602 
379 
238 
150 





94.2 
59.2 


oo 
i] 
to 


23.4 
14. 


Seo ce 
OP wn wma 


00138 
000868 


000546 
-000343 
000216 
000136 
.0000854 


0000537 
.0000338 
0000212 
0000134 
.00000840 


.00000528 





Feet per 
ohm 


NOMAD UH 
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ALUMINUM WIRE TABLE (Continued) 
Hard-Drawn Aluminum Wire at 20°C (or, 68°F) 
American Wire Gauge (B. & S.) Metric Units 
kee 





. Ohms 
Diame- | Cross 
pauge ter in Section ee 
mm inmm? | eter 
0000 ip 7/ 107 0.264 
000 10.4 85.0 388i 
00 9.3 67.4 .419 
0 8.3 53.5 .529 
1 7.3 42.4 .667 
2 6.5 33.6 .841 
3 5.8 26.7 1.06 
4 5.2 21.2 1.34 
5 4.6 16.8 1.69 
6 4.1 13.3 2.13 
7 3.7 10: 5, 2.68 
8 353 8.37 3.38 
9 2.91 6.63 4.26 
10 2.59 5.26 5.38 
11 2.30 4.17 6.78 
ED 2.05 3.31 8.55 
13 1.83 2.62 10.8 
14 1.63 2.08 13.6 
15 1.45 1.65 ily de al 
16 1.29 1:31 21.6 
a bed Leat5 1.04 at 3 
18 1.02 0.823 34.4 
19 0.91 .653 43.3 
20 ,81 .518 54.6 
21 72. 411 68.9 
22 .64 . 3826 86.9 
23 May .258,} 110 
24 51 .205 | 138 
25 .45 .162:'| 174 
26 .40 .129 | 220 
27 .36 2102. 277 
28 32 .0810| 349 
29 29 .0642| 440 
30 e25 .0509| 555 
31 n2ad .0404) 700 
32 . 202 . 0320) 883 
33 .180 .0254/1110 
34 .160 .0201)1400 
35 .143 .0160}1770 
36 .127 .0127|2230 
37 mits . 0100/2820 
38 .101 . 0080/3550 
39 .090 . 0063/4480 
40 .080 . 0050/5640 
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Kilo- 
grams Grams per Meters 
per kilo- ohm per ohm 
meter 
(289 1100000 3790 
|230 690000 3010 
1182 434000 2380 
(144 273000 1890 
|114. 172000 1500 
| 90.8 108000 1190 
72.0 67900 943 
57k 42700 748 
45.3 26900 593 
35.9 16900 470 
28.5 10600 373 
22.6 6680 296 
| 17.9 4200 235 
14.2 2640 186 
11-3 1660 148 
8.93 1050 117 
7.08 657 92.8 
5.62 413 73.6 
4.46 260 58.4 
3.53 164 46.3 
2.80 103 36.7 
2.22 64.7 29.1 
1.76 40.7 23.1 
1.40 25.6 18.3 
Mell 16.1 LAS 
0.879 10:3 Ves 
. 697 6.36 9.13 
2553 4.00 27.24 
.438 2402 ack: 
848 1.58 4.55 
.276 0.995 3.61 
.219 .626 2.86 
sL73 .394 2527 
. 138 . 248 1.80 
.109 . 156 1.43 
. 0865 .0979 ps 
. 0686 .0616 0.899 
0544 .0387 M12 
0431 .0244 565 
0342 .0153 .448 
.0271 . 00963 1355 
.0215 . 00606 . 282 
0171 .00381 .223 
0135 00240 177 








CROSS-SECTION AND MASS OF WIRES 
U. S. Measure 


Diameters are given in mils (1 mil = .001 in.), and area in square mils 


(1 sq. mil = .000001 sq. in.). 


For sections and masses for one-tenth the 


diameters given, divide by 100 and for sections and masses for ten times 
the diameter multiply by 100. 





























Pounds per foot 
Diam. in | Cross-sec. . 
5 . 4 Copper, Iron, Brass, Aluminum. 
mils in sq. mils density density density density 
8.90 7.80 8.56 2.67 
10 78.54 | 0.000303 0.0002656 | 0.0002915 | 0.0000909 
11 95.03 0367 03214 03527 01100 
12 113.10 0436 03825 04197 01309 
13 VS2473 0512 04488 04926 01536 
14 153.94 0594 05206 05713 01782 
15 176.71 | 0.000682 0.0005976 | 0.0006558 | 0.0002045 
16 201.06 0776 06799 07461 02327 
17 226.98 0876 07675 08423 02627 
18 254.47 0982 08605 09443 02946 
19 283 .53 1094 | 09588 10522 03282 
20 314.16 | 0.001212 0.001062 0.001166 0.0003636 
21 346.36 1336 1171 1285 04009 
22 380.13 1467 1286 1411 04400 
23 415.48 1603 1405 1542 04809 
24 452.39 1746 1530 1679 05237 
25 490.87 | 0.001894 9.001660 | 0.001822 0.0005682 
26 530.93 2046 1795 1970 06147 
27 572.56 2209 1936 2125 06628 
28 615.75 2376 | 2082 2285 07127 
29 | 660.52 2549 2234 2451 07646 
30 706.86 | 0.002727 0.002390 0.002623 0.0008182 
31 754.77 2912 | 2552 2801 08737 
32 804.25 SLO samt 2720 2985 09309 
33 855.30 3300 | 2892 3174 09900 
34 907.92 3503 | 3070 3369 » 10509 
| 
3a 962.11 | 0.003712 | 0.003253 0.003570 0.001114 
36 1017.88 3927 | 3442 3777 1178 
37 1075.21 4149 | 3636 3990 1245 
38 1134.11 4376 | 3844 4218 1316 
39 1194.59 4609 | 4040 4433 1383 
40 1256.64 | 0.004849 0.004249 0.004664 0.001455 
41 1320.25 5094 | 4465 4900 1528 
42 1385.44 5346 | 4685 5141 1604 
43 1452.20 5603 | 4911 5389 1681 
44 1520.53 5867 | 5142 5643 1760 
| 
45 1590.43 | 0.006137 0.005378 0.005902 0.001841 
46 1661.90 6412 | 5620 6167 1924 
47 1734.94 6694 | 5867 6438 2008 
48 1809. 56 6982 6119 6715 2095 
49 1885.74 7276 6377 6998 2183 
50 1963.50 | 0.007576 0.006640 0.007287 0.002273 
51 "9942.82 1 "7882 6908 7581 2365 
52 2123.72 8194 7181 7881 2458 
53 2206.18 8512 7460 8187 2554 
54 2290.22 8837 7744 8499 2651 








CROSS-SECTION AND MASS OF WIRES (Continued) 
U. S. Measure (Continued) 


Diameters are given in mils (1 mil = .001 in.), and area in square mils 
1 sq. mil = .000001 sq. in.). For sections and masses for one-tenth the 
iameters given, divide by 100 and for sections and masses for ten times 
the diameter multiply by 100. 


























k Pounds per foot 
Diam. in | Cross-sec.; Copper, Iron, | Brass, | Aluminum, 
mils insq.mils| density density | density | density 
| 8.90 7.30,..| “sGuecl|  gien 
55 2375.83 | 0.009167 0.008034 | 0.008817 | 0.002750 
56 2463.01 09504 08329 09140 | 2851 
57 2551.76 09846 08629 09470 2954 
58 2642.08 10195 08934 | 09805 3058 
59 2733.97 10549 09245 10146 | 3165 
| 
60 2827.43 | 0.01091 | 0.00956 0.01049 | 0.003273 
61 2922.47 1128 | 0988 | 1085 | 3383 
62 3019.07 1165 1021 | 1120 | 3495 
63 3117.25 1203 1054 1157 3605 
64 3216.99 | 1241 1088 1194 | 3724 
| | | 
65 3318.31 | 0.01280 | 0.01122 | 0.01231 , 0.003841 
66 3421.19 1320 } 1157 | 1270 | 3960 
67 3525.65 1360 1192 1308 | 4081 
68 3631.68 | 1401 1228 1348 | 4204 
69 3739.28 | 1443 1264 1385 | 4328 
| | 
70 3848.45 | 0.01485 0.01302 | 0.01429 0.004456 
71 3959.19 1528 1339 | 1469 4583 
72 4071.50 1571 1377 1511 4713 
73 4185.39 1615 1415 1553 | 4845 
74, 4300.84 1660 1454 | 1596 4978 
75 4417.86 | 0.01705 0.01494 | 0.01639 0.005114 
76 4536.46 1751 1534 | 1684 | §251 
77 4656.63 | 1797 1575 | 1728 | 5390 
78 4778.36 | 1844 1616 1773 5531 
79 4901.67 | 1892 1658 | 1819 | 5674 
80 5026.55 | 0.01939 0.01700 | 0.01865 | 0.005818 
81 5153.00 1988 | 1743 1912 | 5965 
82 5281.02 2038 1786 | 1960 6113 
83 5410.61 2088 1839 | 2008 | 6263 
84 5541.77 2138 1874 | 2057 | 6415 
85 5674.50 | 0.02189 0.01919 | 0.02106 | 0.006568 
86 5808 . 80 2241 1964 | 2156 | 6724 
87 5944.68 2294 2010 | 2206 6881 
88 6082.12 2347 2057 | 2257 7040 
89 6221.14 2400 | 2104 | 2309 7201 
| 
90 6361.73 | 0.02455 0.02151 0.02360 | 0.007364 
91 6503.88 2509 2199 | 2414 7528 
92 6647.61 2565 2248 | 2467 7695 
93 6792.91 2621 2297 | 2521 7863 
94 6939.78 2678 2347 2575 8033 
95 7088.22 | 0.02735 0.02397 0.02630 0.008205 
96 7238.23 2793 2448 2686 8378 
97 7389.81 2851 2499 2742 8554 
98 7542.96 2910 2551 2799 8731 
99 7697 .69 2970 2603 2857 8910 
i] 
100 7853.98 | 0.03030 0.02656 0.02915 | 9.009091 
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CROSS-SECTION AND MASS OF WIRES (Continued) 
Metric Measure 


Diameters are given in thousandths of a centimeter and area of section 
in square thousandths of a centimeter. 1 (cm/1000)? = .000001 sq. cm 
For sections and masses for diameters 1/10 or 10 times those of the table, 
divide or multiply by 100. 


























; Grams per meter 
Diam. in | Cross-section ae 
thousandths aS auare Copper, Tron, Brass, Aluminum, 
of acm vnpeepnd ths density density density density 
Cores 8.90 7.80 8.56 2.67 
10 78.54 0.06990 0.06126 0.06723 0.02097 
11 95.03 .08458 .07412 .08135 .02537 
12 113.10 . 10065 . 08822 .09681 . 03020 
13 132,73 .11813 . 10353 . 11362 . 03544 
14 153.94 .13701 . 12008 .13177 .04110 
15 176.71 0.1573 0.1378 0.1513 0.04718 
16 201.06 .1789 . 1568 .1721 .05368 
17 226.98 . 2020 .1770 . 1943 . 06060 
18 254.47 . 2265 .1985 .2178 .06794 
19 283.53 . 2523 (2212 . 2427 .07570 
20 314.16 0.2796 0.2450 0.2689 0.08388 
21 346.36 . 3083 . 2702 .2965 .09248 
22 380.13 . 3383 . 2965 3254 . 10149 
23 415.48 .3698 .3241 . 8557 - 11093 
24 452.39 - 4026 3529 . 3872 .12079 
25 490.87 0.4369 0.3829 0.4202 0.1311 
26 530.93 .4725 .4141 .4545 .1418 
Pal 572.56 .5096 .4466 .4901 . 1529 
28 615.75 . 5480 . 4803 .5271 . 1644 
2' 660.52 .5879 .6152 . 5654 .1764 
30 706.86 0.6291 0.5514 0.6051 0.1887 
31 754.77 .6717 . 5887 6461 . 2015 
32 804.25 7158 . 6273 6884 2147 
33 855.30 7612 . 6671 7321 2284 
34 907.92 8081 . 7082 7772 2424 
35 962.11 0.856 0.7504 0.8236 0.2569 
36 1017.88 906 . 7939 8713 2718 
37 1075.21 957 . 8387 9204 2871 
38 1134.11 1.012 . 8866 9730 3035 
39 1194.59 063 .9318 1.0230 3190 
40 1256.64 1.118 0.980 1.076 0.3355 
41 1320.25 175 1.030 130 3525 
42 1385.44 233 081 186 3699 
43 1452.20 292 133 243 3877 
44 1520.53 353 186 302 4060 
45 1590.43 1.418 1.241 1.361 0.4246 
46 1661.90 479 296 423 4437 
AT 1734.94 544 303 485 4632 
48 1809. 56 611 411 549 4832 
49 1885.74 678 471 614 5035 
50 1963.50 1.748 £.532 1.681 5243 
51 2042.82 818 .593 753 5454 
52 2123.72 890 657 818 5670 
53 2206.18 jf 964 721 888 5891 
54 2290.22 | 2.038 786 960 6115 
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CROSS-SECTION AND MASS OF WIRES (Continued) 


Metric Measure (Continued) 


Diameters are given in thousandths of a centimeter and area of section 
in square thousandths of a centimeter. 1 (cm/1000)? = .000001 sq. cm. 
For sections and masses for diameters 1/10 or 10 times those of the table, 
divide or multiply by 100. 









































Die ie Cross-section | pee 
Seana ee SGUALG Copper, Iron, Brass, Aluminum, 
sar ee thousandths | density density density density 
Ae of a cm 8.90 7.80 8.56 2.67 
55 atte 2, ee ale eee 2. Wee ee 
56 2463.01 .192 92 . 3 
57 2551.76 ‘271 "990 “184 "6813 
58 2642.08 ,ooL ie 2 OGL . 262 . 7054 
59 2733.97 .433 .132 .340 . 7300 
o 2827.43 2, ae ae oes 2. ae 0. sone 
1 2922.47 .6 - 28) . 502 3 
62 3019.07 687 .300 584 . 8061 
63 3117.25 774 431 . 668 . 8323 
64 3216.99 .563 . 509 . 760 . 8589 
65 3318.31 - 953 2.588 ey 0.8860 
66 3421.19 045 669 92 9135 
67 3525.65 .138 . 750 3.018 9413 
68 3631.68 .232 | .$383 109 .9697 
69 3739.28 328 917 201 .9984 
70 3848.45 on eeg 3.003 3.295 1.028 
; eD2 O88 “ 3 
2 4071.50 | lo2d 76 | las “O87 
fe} 4185.39 125 . 265 . 583 Bo alg 
74 4300.84 828 355 . 682 148 
75 4417.86 3.932 3.446 3.782 1.180 
76 4536.46 4.037 538 883 211 
77 4656.63 .144 632 986 243 
78 4778.36 253 727 4.090 276 
79 4901.67 362 823 177 309 
80 5026.55 4.474 3.921 4.303 1.342 
cio (uae lene (lite lee | a 
y 1.02 . 2 
83 5410.61 815 220 631 445 
84 5541.77 . 932 323 744 480 
85 5674.50 5.050 4.426 4.857 1.515 
86 5808.80 170 531 972 551 
87 5944.68 291 637 5.089 587 
88 6082.12 .413 744 206 624 
89 6221.14 .O30 852 325 661 
90 6361 & 5.662 . pea 5 ae q ee 
91 6503.8 788 073 5 
92 6647.61 .916 185 690 775 
93 6792.91 6.046 298 815 814 
94 6939.78 .176 413 940 853 
95 7088 . 22 6.309 5.529 6.068 1.893 
96 7238 .23 442 646 196 933 
97 7389.81 577 764 326 973 
98 7542.96 ofits} . 884 457 2.014 
99 7697 . 69 .851 6.004 . 589 055 
100 1 7853.98 6.990 6.126 6.723 2.097 








conductors. 


RESISTANCE OF WIRES 


The following table gives the approximate resistance of various metallic 
The values have been computed from the resistivities at 20°C, 
except as otherwise stated, and for the dimensions of wire indicated. Owing 
to differences in purity in the case of elements and of composition in alloys, 
the values can be considered only as approximations. 


The following dimensions have been adopted in the computations. 











Diameter Diameter 
B.&58 B.&S 
gauge mils gauge mils 
mm Teall mm 1 mil = 
-0O1 in. .001 in, 
10 2.588 101.9 26 0.4049 15.94 
12 2.053 80.81 27 0.3606 14.20 
14 1.628 64.08 28 0.3214 12.64 
16 1,291 50.82 30 0.2546 10.03 
18 1.024 40.30 32 0.2019 7.950 
20 0.8118 31.96 34 0.1601 6.305 
22 0.6438 25.35 36 0.1270 5.000 
24 0.5106 20.10 40 0.07987 3.145 
B.&S Ohms per Ohms per B. & 8. Ohms per Ohmg per 
No. cm ft. No. cm ft. 




















Advance (0°C) p = 48. X 107& 





ohm cm 


. 000912 





-0278 
. 0442 
.0703 
eelyte 
.178 
. 283 
-449 
.715 
1.14 
1.43 








Aluminum p = 2.828 X 1076 
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ohm cm 


. 0000538 
. 0000855 

. 000136 
. 000216 
. 000344 
. 000546 
. 00069 
.00138 
. 00220 
. 00277 
. 00349 





. 00164 
. 00260 
. 00414 
. 00658 
-0105 
. 0167 
. 0265 
- 0421 
. 0669 
. 0844 
. 106 
SiG) 
. 269 
.428 
. 680 
1.72 
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WIRES (Continued) 























B. & S. Ohms per | Ohms per B. &S. Ohms per | Ohms per 
No. em ft. No. em ft: 
Brass p = 7.00 < 107-§ ohm cm Climax p = 87. X 10-§ ohm cm 

10 . 000133 . 00406 10 .00165 . 0504 
12 . 000212 00645 12 . 00263 . 0801 
14 . 000336 .0103 14 00418 oid 
16 000535 0163 16 . 00665 . 203 
18 . 000850 . 0259 18 .0106 ~322 
20 .00135 0412 20 .0168 .512 
22 00215 0655 22 . 0267 815 
24 . 003842 .104 24 .0425 Les 
26 . 00543 . 166 26 . 0675 2.06 
27 . 00686 . 209 27 . 0852 2.60 
28 . 00864 . 263 28 .107 3.27 
30 .0137 -419 30 nalcel 5.21 
32 .0219 666 32 272 8.28 
34 .0348 1.06 34 .432 13.2 
36 . 0552 1.68 36 . 687 20.9 
40 .140 4.26 40 1.74 52.9 
Constantan (0°C) p = 44.1 * 10-6 || Copper, annealed p = 1.724 XK 1078 
ohm ecm ohm em 
10 . 000838 0255 10 . 0000328 . 000992 
12 .00133 . 0406 12 .0000521 .00159 
14 00212 . 0646 14 . 0000828 . 00253 
16 00337 . 103 16 . 000132 . 00401 
18 00536 163 18 . 000209 . 00638 
20 00852 . 260 20 . 000333 .0102 
22 .0135 .413 22 . 000530 .0161 
24 .0215— . 657 24 . 000842 . 0257 
26 . 0342 1.04 26 . 00134 . 0408 
27 . 0432 soe 27 .00169 0515 
28 0545 1.66 28 .00213 . 0649 
30 . 0866 2.64 30 . 00339 -103 
32 .138 4.20 32 . 00538 .164 
34 .219 6.67 34 . 00856 . 261 
36 .348 10.6 36 .0136 .415 
40 . 880 26.8 40 . 0344 1.05 
‘° 4 —6 
Eureka (0 Oe ete x 10 Excello p = 92. X 107-6 ohm cm 
10 . 000893 .0272 10 .00175 .0533 
12 .00142 . 0433 12 . 00278 . 0847 
14 . 00226 .0688 14 . 00442 . 1385 
16 . 00359 .109 16 . 00703 .214 
18 .00571 .174 18 .0112 341 
20 . 00908 1207 20 .0178 . 542 
22 .0144 .440 22 . 0283 . 861 
24 . 0230 .700 24 0449 1.537, 
26 . 0365 ibaa 26 0714 2218 
27 .0460 1.40 27 .0901 2.75 
28 . 0580 he 28 114 3.46 
30 . 0923 2.81 30 .181 §.51 
32 .147 4,47 32 . 287 8.75 
34 -233 Ge iil 34 .457 13.9 
36 301 AS) 36 . 726 22.1 
40 . 938 28.6 40 1.84 56.0 
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RESISTANCE OF WIRES (Continued) 


























B. & 3. | Ohms per | Ohms per B. & 8. Ohms per | Ohms per 
No cm ft. No. em ft. 
i on < 10-6 
Govntans ca pbedl | ads. 40 Gold p = 2.44 * 10-6 ohm em 
10 . 000627 O91 10 . 0000464 00141 
12 . 000997 . 0304 12 .0000737 . 00225. 
14 .00159 . 0483 14 .000117 . 00857 
16 . 00252 0768 16 -000186 . 00568. 
18 . 00401 122 18 . 000296 . 00904 
20 . 00638 .194 20 000471 0144 
22 .0101 .309 22 .000750 . 0228 
24 0161 491 24 .00119 . 0363 
26 . 0256 781 26 .00189 0577 
27 . 0323 985 27 . 00239 .0728 
28 0408 1.24 28 . 00301 .0918 
30 . 0648 1.97 30 .00479 . 146 
32 .103 3.14 32 . 00762 . 232 
34 .164 4.99 34 .0121 . 369 
36 .260 7.94 36 .0193 . 587 
40 659 20).1 40 0487 1.48 
Tron p = 10. & 10-6 ohm cm Lead p = 22. * 10-6 ohm cm 
10 . 000190 .00579 10 .000418 0127 
12 . 000302 .00921 12 . 000665 . 0203 
14 000481 0146 14 .00106 03822 
16 . 000764 . 0233 16 .00168 0512 
18 00121 .0370 18 . 00267 .0815 
20 . 00193 .0589 20 .00425 . 130 
22 . 00307 .0936 22 . 00676 . 206 
24 . 00489. ' 149 24 .0107 .328 
26 . 00776 .237 26 .0171 .521 
27 .00979 .299 27 .0215 . 657 
28 0123 376 28 0272 . 828 
30 .0196 598 30 0432 1.32 
32 0312 952 32 . 0687 2.09 
34 0497 1.51 34 .109 3.30! 
36 .0789 2.41 36 .174 5.29 
40 .200 6.08 40 .439 13.4 
Magnesium p = 4.6 X 10-*ohmcm || Manganin p = 44. X 10-§ ohm cm 
.0000874 . 00267 10 . 000836 .0255 
.000139 00424 12 . 00133 . 0405 
14 000221 . 00674 14 .00211 . 0644 
16 . 000351 .0107 16 . 00336 .102 
18 000559 .0170 18 00535 . 163 
20 . 000889 0271 20 . 00850: . 259 
22 00141 0431 22 .0135 412 
24 . 00225 0685 24 0215 655 
26 . 00357 .109 26 . 0842 1.04 
27 .00451 .1387 27 .0431 1.31 
28 . 00568 nie 28 .0543 1.66 
30 . 00903 .275 30 . 0864 2,63 
32 0144 -438 32 .137 4.19 
34 .0228 . 696 34 .218 6.66 
36 . 0363 1.11 36 .347 » 10.6 
40 0918 2.80 40 . 878 26.8 


RESISTANCE OF WIRES (Continued) 
























































B: &S. Ohms per Ohms per B. & 8. Ohms per Ohms per 
No. em ft: No. cm ft. 
Molybdenum p = 5.7 * 1076 Monel Metal p = 42. & 1076 

ohm ecm ohm cm 
10 .000108 . 00330 10 . 000798 0243 
12 .000172 00525 12 .00127 . 0387 
14 . 000274 . 00835 14 . 00202 0615 
16 .000435 °. .0133 16 . 00321 .0978 
18 . 000693 .0211 18 00510 -156 
20 .00110 . 0336 20 .00811 . 247 
22 .00175 0534 22 0129 .393 
24 .00278 .0849 24 .0205 .625 
26 . 00443 185 26 .0326 .994 
27 . 00558 Lae 27 0411 1.25 
28 . 00704 .215 28 .0519 1.58 
30 .0112 341 30 . 0825 2.51 
32 .0178 . 542 32 131 4.00 
34 . 0283 . 863 34 . 209 6.36 
36 . 0450 ek 36 .3el 10.1 
40 .114 3.47 40 . 838 25.6 
Nichrome p = 100. * 10-6 ohm em Nickel p =-7.8 X 10-6 ohm em 
10 .00190 .0579 10 .000148 . 00452 
12 . 00302 0921 12 . 000236 .00718 
14 ',00481 . 146 14 .000375 0114 
16 . 00764 APIS: 16 . 000596 .0182 
18 .0121 .370 18 . 000948 .0289 
20 .0193 . 589 20 00151 . 0459 
22 .0307 . 936 22 . 00240 .0730 
24 . 0489 1.49 24 . 00381 .116 
26 .0776 2.37 26 . 00606 .185 
PH .0979 2.99 20 . 00764 .233 
28... -123 3.76 28 . 00963 . 294 
30 .196 5.98 30 .0153 467 
32 .312 9.52 32 .0244 . 742 
34 .497 15.1 34 . 0387 1.18 
36 . 789 24.1 36 .0616 1.88 
40 | 2.00 60.8 40 .156 4.75 
e aa e; : Silver (18°C) p = 1.629 « 1075 
Platinum p = 10. X 10-6 ohm em Glan es 
10 .000190 .00579 10 . 0000310 . 000944 
12 . 000302 . 00921 12 . 0000492 .00150 
14 . 000481 .0146 14 . 0000783 . 00239 
16 .000764 . . 0233 16 . 000124 . 00379 
UST. .00121 .0370 18 . 000198 . 00603 
20 .00193 .0589 20 . 000315 . 00959 
22 . 00307 . 0936 22 . 000500 .0153 
24 . 00489 .149 24 . 000796 . 0243 
26 . 00776 280 26 .00126 . 0386 
27 .00979 . 299 PH .00160 . 0486 
23 .0123 .3876 28 . 00201 .0613 
30 .0196 .598 30 . 00320 .0975 
32 .0312 952 32 . 00509 . 155 
34 .0497 1.51 34 . 00809 . 247 
36 .0789 2.41 36 .0129 .392 
40 . 200 6.08 40 . 032 .991 

















RESISTANCE OF WIRES (Continued) 









































B. & 8S. Ohms per Ohms per B. & S. Ohms per Ohms per 
No. em ft: No. cm ft: 
Steel, piano wire (0°C) Steel, invar (35 % Ni) 
p = 11.8 X 107-6 ohm cm p = 81. X 10°§ ohm cm 
10 . 000224 . 00684 10 00154 .0469 
12 .000357 0109 12 .00245 .0746 
14 . 000567 .0173 14 . 00389 .119 
16 . 000901 0275 16 00619 .189 
18 . 00143 . 0437 18 .00984 .300 
20 - 00228 .0695 20 .0156 .477 
22 . 00363 nO 22 .0249 .758 
24 . 00576 .176 24 .0396 1921 
26 . 00916 .279 26 . 0629 1,92 
27 -0116 ~302 27 .0793 2.42 
28 .0146 -444 28 .100 3.05 
30 -£232 . 706 30 .159 4.85 
32 .0368 i gly 32 253 Gael 
34 . 0586 1.79 34 . 402 12.3 
36 .0931 2.84 36 ,639 19.5 
40 . 236 vent:) 40 1.62 49.3 
Tantalum p = 15.5 & 10-6 ohm em Tin p = 11.5 & 10-§ ohm em 
10 . 000295 . 00898 10 . 000219 . 00666 
12 . 000468 .0143 12 . 000348 .0106 
14 000745 .0227 14 .000553 .0168 
16 .00118 -0361 16 . 000879 . 0268 
18 . 00188 . 0574 18 .00140 . 0426 
20 . 002389 .0913 20 . 00222 0677 
22 . 00476 .145 22 . 00353 . 108 
24 .00757 .231 24 . 00562 Alle 
26 .0120 .367 26 . 00893 «272 
27 .0152 .463 27 .0113 343 
28 .0191 . 583 28 .0142 .433 
30 .0304 -928 30 .0226 .688 
32 . 0484 1.47 32 .0359 1.09 
34 .0770 2730 34 .0571 1.74 
36 .122 3.73 36 .0908 BAN oF 
40 .309 9.43 40 . 230 7.00 
Tungsten p = 5.51 X 10-6 ohm em || Zine (0°C) p = 5.75 X 10-6 ohm cm 
10 . 000105 . 00319 10 . 000109 . 00333 
12 . 000167 . 00508 12 . 000174 . 00530 
14 . 000265 . 00807 14 . 000276 . 00842 
16 . 000421 .0128 16 . 000439 .0134 
18 . 000669 . 0204 18 . 000699 .0213 
20 . 00106 0324 20 00111 .0339 
22 . 00169 -0516 . 22 .00177 .0538 
24 . 00269 . 0820 24 . 00281 . 0856 
26 . 00428 . 130 26 . 00446 .136 
27 . 00540 .164 27 . 00563 .172 
28 . 00680 . 207 28 . 00710 .216 
30 .0108 .330 30 .0113 344 
32 .0172 .524 32 .0180 .547 
34 .0274 834 34 . 0286 .870 
36 . 0435 eS) 36 .0454 1.38 
40 .110 Beds 40 .115 3.50 























FUSING CURRENTS FOR WIRES 


Owing to the influence of various factors which contro! the 
rate of loss of heat energy the following values can be considered 
only as approximations. 

SSS ee eee 























Fusing current in amp. 
Gauge No. Diameter 
A.W.G. inches e une 
Cu Al Fe aes 
| 

43 0.0021 1 Page Jo |) ho 
41 $9e26 ws | 1 |) 
39 0035 2 Me. 200, | gaa 
38 .0040 Be. 2 6. |) 2a 
3t .0045 3 4 | eed 
35 . 0056 4 3 :. | eam 
34 0063 5 4 Uh 
33 0071 ish 2) \\> Sore 
32 .0080 5 2. be eee 
30 0100 10 Ss 3 Leg 
28 .0126 15 £0 eS | 
27 .0142 ae. 5 | -eeiee 
26 .0159 20 15 (peo | eee 
25 .0179 25 | |e. (OPN ||| <r 
24 0201 30 20 10 4.9 
23 0226 35 25 UO RVEN9. i ae 
22 0253 40 30 |" eh | ee 
21 0285 45 35 15> |) eae 
20 032 60 40 9.0 
19 036 70 50 20 EES 
18 040 80 60 25 33.3 
17 045 100 70 30. Ih. eB. 
16 051 120 90 35 19.8 
15 057 140 100 40's eee 
14 064 160 120 50 25.4 

13 072 200 160 60 32 
12 081 225 180 70 39.1 
11 O91 275 200 00. || aaaga. 
10 102 e. 225 100 54.1 
9 114 275 120. 63.1 
8 128 140 81.1 
if 144 160 90.6 
6 162 200 110.7 
5 182 225 132.1 
4 204 275 154 7 
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GRAVITY, LATITUDE, LONGITUDE (Continued) 
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GRAVITY, LATITUDE, LONGITUDE (Continued) 
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GRAVITY, LATITUDE, LONGITUDE (Continued) 
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ACCELERATION DUE TO GRAVITY AND LENGTH 


OF THE SECONDS PENDULUM 


For Sea Leven ar Various Latrrupes 


Based on the formula of the U. S. Coast and Geodetic Survey. The 
length of the simple pendulum whose period is two seconds, that is which 
beats seconds, is computed in each case from the corresponding value of the 
































acceleration. 
Latitude Acceleration due to gravity | Length of seconds pendulum 
iy em/sec.2 ft./sec.2 cm in. 
0 978.039 32.0878 99.0961 39.0141 
5 978.078 32.0891 99.1000 39.0157 
10 978.195 32,0929 99.1119 39.0204 
15 978.384 32.0991 99.1310 39.0279 
20 978.641 32.1076 99.1571 39.0382 
25 978.960 32.1180 99.1894 39.0509 
30 979.329 32.1302 99.2268 39.0656 
31 979.407 32.1327 
32 979 .487 32). 1353 
33 979 .569 32.1380 
34 979 .652 32.1407 
35 979 .737 32.1435 99.2681 39.0819 
36 979 .822 32.1463 
37 979.908 32.1491 
38 979 .995 32.1520 
39 980.083 32.1549 
40 980.171 32.1578 99.3121 39.0992 
41 980.261 32.1607 
42 980.350 32.1636 
43 980.440 32.1666 
44 980.531 32.1696 
45 980.621 32.1725 99.3577 39.1171 
46 980.711 32.1755 
AT 980. 802 32.1785 
48 980.892 32.1814 
49 980.981 32.1844 
50 981.071 32.1873 99.4033 39.1351 
51 981.159 32.1902 
52 981.247 32.1931 
53 981.336 32.1960 
54 981.422 32.1988 
55 981.507 32.2016 99.4475 39.1525 
56 981.592 32.2044 
57 981.675 32.2071 
58 981.757 32.2098 
59 981.839 ae Wiles 
60 981.918 é 2 99.4891 39.1689 
65 982.288 BW) PT) 99.5266 39.1836 
70 982.608 S2n2ott 99.5590 39.1964 
75 982.868 32.2463 99.5854 39.2068 
80 983 .059 82.2625 99.6047 39.2144 
85 983.178 32.2564 99.6168 39.2191 
90 983.217 32.2577 99 .6207 39.2207 


ACCELERATION DUE TO GRAVITY 


Free Ark CorrectTion ror ALTITUDE 


—0.0003086 em/sec.2/m for altitude in meters, 
— 0.000003086 ft./sec.2/ft. for altitude in feet. 


——.  eeeeeeeSSFSFSFSSSSSSSMSSSSMSsheseseFeee 

















| 
Altitude Correction Altitude Correction 
meters cm/sec. feet it./sec.? 
200 —0.0617 200 —0.000617 
300 0926 300 . 000926 
400 . 1234 400 | -001234 
500 1543 500 .001543 
600 . 1852 600 001852 
700 .2160 700 . 002160 
800 . 2469 800 002469 
900 2077 900 | .002777 





DATA IN REGARD TO THE EARTH 


Equatorial radius, 6,378,388 meters, 3,963.34 miles. 

Polar radius, 6,356,911.946 meters, 3,949.99 miles. 

Radius of sphere having same volume, 6,371,221.3 meters, 3,958.89 miles. 

Quadrant of the equator, 10,019,148.4 meters, 6,225.60 miles. 

Quadrant of the meridian, 10,002,288.3 meters, 6,215.12 miles, 

1° latitude at the equator = 68.70 miles. 

1° latitude at the pole = 69.41 miles. 

Mean density of the earth, 5.522 ¢/cm3, 344.7 lb./ft.3 

Mass of the earth, 5.983 < 1024 kg, 6.595 & 1021 tons. 

Mean surface density of the continents, 2.67 g/cm, 166.7 Ib./ft.3 

Mean linear velocity of the earth in its orbit, 29.77 km/sec., 18.50 mi./see. 

Mean linear velocity of rotation of the surface at the equator, 0.465 
km/sec., 0.289 !mi./sec. 

Land area, 148.847 <X 106 km2, 57.470 X 106 sq. mi. 

Ocean area, 361.254 X 106 km2, 139.480 X 10% sq. mi. 

Highest mountain, Everest, '8840 meters, 29,003 ft. 

Greatest sea depth, 10,430 meters, 34,219 ft. 

Thermal gradient of the earth, higher at increasing depths, 30° © per km, 
48° C per mi. (uncertain). 

Mean distance to the sun, 149,500,000 km or 92,900,000 mi. 

Mean distance to the moon, 384,393 km or 238,854 mi. 


Chemical Composition of the Earth’s Crust, Ocean and 














Atmosphere 
Arranged in order of abundance 
7 
Element % f Element | % 

O 46.43 12 0.130 
Si PARTE H 127 
Al 8.14 Mn .096 
Fe 5} F 077 
Ca 3.63 Cl 055 
Na 2.85 s 052 
K 2.60 Ba 048 
Mg 2.09 Cc -027 
Ay 0.629 Sr | 018 

| Total of all others | aalia: 

l 
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Velocity of Seismic Waves 











Longitudinal or Transverse or 
Peoth condensational distortional 
km/sec. ; km/sec. 
0-20 5.4 -5.6 322 
20-45 6.25-6.75 3.45 
1300 12.5 6.9 
2400 13.5 0D 








DATA CONCERNING THE SOLAR SYSTEM 


























MMe Distance from Sun Sidereal Mean 

Body eau som period, specific 

| km miles days gravity 

Sun BZOZO0\ yale, 22 Sele, ANS ipeas <b eee. 4s 6 ar 1.42 
Mereury 0.0549 58 < 106 36.0 X 105 87.97 5.61 
Venus 0.8073 108 x 105 167.1 * 108 244.70 5.16 
Earth 1.000 149 X 106 92.9 X 108 365.26 5.52 
Mars 0.1065 228 X 108 141.7 XK 106 686 .98 3.95 
Jupiter 314.5 778 X 108| 483.4 X 108] 4332.59 1.34 
Saturn 94.07 1426 X 106} 886.1 X 106) 10759.20 0.69 
Uranus 14.40 2869 X 106 | 1782.7 < 108 | 30685 .93 1.36 
Neptune 16.72 4495 & 106 | 2793.1 X 108! 60187.64 1.30 
PUItOp | te ec eeoyeiartuceaee 5900 X 106 | 3666.1 X 106} 90885. Seas 
Moon 0-018 *38 X 10*) *23 ‘9 xX 104 27 332 3.36 

; Acceleration due to 
Diameter gravity at surface ‘Atbedo 
Body visual 
km | miles em/sec.2 | ft./see.? 

Sun 1390600 864100 27440 900¢3- es | Peta. ; 

Mercury 5140 3194 392 12.9 0.069 
Venus 12620 7842 882 28.9 .59 
Harth 12756 7926 980 2h 2) st dyn aa 

Mars 6860 4263 392 12.9 154 
Jupiter 143600 $9229 2646 ‘86.8 '56 
Saturn 120600 74937 1176 38.6 . 63 
Uranus 53400 33181 980 BP EP? 63 
Neptune 49700 30882 980 Bey srs} 

Moon 3476 2159.9 167 5.47 .073 

















ATMOSPHERIC AND METEOROLOGICAL DATA 


Total mass of the atmosphere, estimated by Ekholm, 5.2 X 10% ¢g, 
i1.4 X 1018 pounds, 5.70 X 101% tons. 

Evidence of extent: twilight, 63 km, 39 mi.; meteors, 200 km, 124 mi.; 
aurora 44-360 km, 27-224 mi. 

Height if homogeneous at normal atmospheric pressure, 7991 m, 4.965 mi. 

Composition of the atmosphere, mean percentage by volume, at sea level, 
of the dry air components. 


Nez 78.03 He 0.01 
Oz 20.99 Ne 0.0012 
A 0.94 He 0.0004 
COz 0.03 





* Distance to Earth. 


Variation of Composition of the Atmosphere with 
Elevation. Percentage Distribution by Volume. 











(Humphreys) 

Km | Mi. A N | 120 Oo | Co | H | He 
100 62 2 Geta 2.95 0.05 Oneal aes 95.58 1.31 
50 31 0.12 | 86.78 | 0.10 | OSU a 2.76 0.07 
20 12 0.59 | 81.24 | 0.02 | 18.10 0.01 0.04 
lai | 6.8 | 0.94 | 78.02 | 0.01 | 20.99 | 0.03 0.01 





Variation of Temperature, Pressure and Density of the 
Atmosphere with Altitude 


Compiled by Humphreys 






































Elevation Summer Winter 
Pres- a Pres- . 
Density, Density, 
Kray | [Mi POR S tpl | aryaic’ yy Teme. sure | “dry air 
of Hg.| &/em’ of Hg.| 8/ems 
20.0 | 12.4 | —51.0 44.1 | 0.000092 | —57.0 39.5 | 0.000085 
19.0 },11.8 —61.0 Sle, .000108 lye) 46.3 .000100 
18.0 | 11.2 | —51.0 60.0 .000126 | —57.0 54.2 .000117 
17.0 | 10.6 | —51.0 70.0 .000146 | —57.0 63.5 . 000137 
16.0 9-9 | —51.0 Sh 7/ .000171 | —57.0 74.0 . 000160 
15.0 9.3 | —51.0 95.3 .000199 | —57.0 87.1 .000187 
14.0 Sok alah sO)» |) aly . 000232 SD) || OI 1 .000220 
13.0 8.1 | —51.0 | 129.6 000270 | —57.0 | 119.5 .000257 
12.0 7.5.) —51.0+)-151.2 .000316 | —57.0 | 140.0 .000301 
11.0 6.8 | —49.5 | 176.2 .000366 | —57.9 | 164.0 .000353 
10.0 6.2 | —45.5 | 205.1 000419 | —54.5 | 192.0 .000408 
9.0 5.6 |. —37.8 | 237.8 .000470 | —49.5 | 224.1 .000466 
8.0 5.0 | —29.7 | 274.3 .000524 | —43.0 | 260.6 . 000526 
w0 4.3 | —22.1 | 314.9 .000583 | —35.4 | 301.6 . 000590 
6.0 3.7 [ —15.1 | 360.2 000649 | —28.1 | 347.5 . 000659 
5.0 Sl a= 8.9) | 41026 .000722 | —21.2 | 398.7 .000735 
4.0 2.5 | — 3.0 | 466.6 000803 | —15.0 | 455.9 .000821 
3.0 1.9 | + 2.4 | 528.9 000892 | — 9.3 | 519.7 .000915 
2.5 £6 | =F" 5.0 |, 5622.5 .000942 | — 6.7 | 554.3 . 000967 
2.0 1.2 | + 7.5 | \598.0 -000990 | — 4.7 | 590.8 .001023 
1.5 O29) || -- 10.0 | 635e4 -001043 | — 3.0 | 629.6 .001083 
ile) 0.6 | +12.0 | 674.8 001100 | — 1.3 | 670.6 .001146 
025 0.3 | +14.5 | 716.3 .001157 0.0 | 714.0 .001215 
0.0 0.0 +15.7 | 760.0 .001223 + 102 7st 1760.6 .001290 
———— ee ee ee ee ee 


Atmospheric Electricity 


Normal potential gradient: 
Over land, 67 to 317 volts/m. 
Over sea, 128 volts/m. 
Potential gradient at Earth’s surface beneath thunder cloud, 1 X 104 volts/m. 
Quantity discharged by lightning flash, 10-50 coulombs. 
Energy of flash, 1 X 10!7 ergs. 
Potential difference between discharge points, 1 X 10° volts. 


Angular Radius of Halos and Rainbows 


Coronae due to small water drops................ 1° to 10° 
Small halo, due to 60° angles of ice erystals....... 22° 

Large halo, due to 90° angles of ice crystals.....,. 46° 
Rainbows primary. e720 en en ee nnn. 41° 20’ 
Rainbow-secan dary scenes tern Ooze 5! 


Solar Constant 


The energy falling on one sq. cm area at normal incidence equals 1.92 small 
ealories per minute. 
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MOLECULAR CONSTANTS 


The following gives the arithmetical average velocity, the 
mean free path, molecular diameter and collision frequency for 
the temperatures indicated and at standard pressure, 760 mm 
Hg. except as otherwise stated. 


i 





























ase Sat ane Mean free path in em at 75 em Hg. 
Gas Boltzmann Meyer 
oc 20° € —_=——- 
0° C 20° C 20° © 
. = | 
DOSS ee Merete aoe 447% 102| 463X102|.....-....- ee A: ee ORE ee. «| 
Ammonia | 588 | 604 5.92X10°§|} 6.60X10%| 5.8310 
IAP ROM coh sore, si44 cvsis ees alas 381 395 8.98 9.88 8.73 
Carbon monoxide.........| 454 | 471 8.46 9.23 8.16 
Carbon dioxide.......... | 362 | 376 5.56 6.15 5.44 
i 1208 1252 25.25, 27.45 33.10 
1696 1755 16.00 17.44 15.40 
263 272 GEER fe Pile Res cscs stlltorerenerer imitans 
170 OUI WN Sclato 3 ear 8 | (14.70) (13.0) 
eigen ceeaeeal| D388 Gye) Dima Re Saat besa eer | Bee ss co ccna 
Nitrogenty<.-.<5-2f:pememcce| 404 471 8.50 9.29 | 8.21 
Oxygen................. | 425 440 « | 9.05 | 9.93 8.78 
Water vapor:.3..... ¢2.. 566 Elise: VEE halt AZ oa amientroeks (> eOeS es das 
Kenoneas. 2... o4seccgoece 210 | 218 Gees BL ke) acteke eerie Coch ott 
i 


ee 


Molecular diameter, er 














| Collision 
< Fagus | om | Fromvan | Brom 

i WMesnerestiac | der Waal’s heat 

| ex Mea equation | conductivity 

| | 

ee! | | 

ArAMOMIA. |, doo, Boe cece 9150% 105 | 2.971078 | 3.08% 10"8 | Phen, 
TAT ROIR SE... beat gyn nines 4000 | 2.88 | 2.94 2.86 10°8 
Carbon monoxide............- .| 5100 3.19 123; Na mel) Sa eee ae 
Carbon dioxide........ j 6120 | 3.34 | 3.23 3.40 
Heltamc8t Saas . OO oe ad = | 4540 + 1290 2.65 2.30 
Hydrogen? 2 ta eagrgnlcet- | 10060 | 2.40 2.34 2.32 
Kayoton'ss. sae cose ees nee ery Geek Ma ee eae (3.69) 3.14 
Mercury aero dccctres. : sehen ys: SR cst ae: 3.01 EN. 
Nitrogenyes «i Meees gece ee St: ' 5070 3.15 Bia) 3.58 
Oxygen.*.. G28. eee 1 4430 2.98 W202 Ns ei 
PROMO Ae. ar atic os Arma ween hee ee Emin epee: 4.02 3.42 
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EFFECTIVE RADIT OF ATOMS 


Values given have been computed by Goldschmidt on the basis of empirical 
assumptions or by Pauling on the basis of wave-mechanics. The latter 
values are in bold-faced type. Values considered non-typical are in 
parenthesis. 

Condensed from a compilation by Wherry, American Mineralog 14, 54, 

Q29. 


























Element Charge Rae SS | Element Charge fee 
i Any 0 (1.54) | Cd 0 1.49 
Ag 0 1244 | 2 0.97 
+1 1: 13taul 1.03 
1.26 | Ce 0 1.82 
Al 0 jeg Se 1.83 
+3 0.50 S533) 1.18 
0.57 +4 1.01 
As 0 1.16 1.02 
ln BB 0.69 Cl 0 1.05 
|} +5 0.47 e 1.07 
| =—3 2122 +7 0.26 
Au 0 1.40 a im vee 
1.44 oO 5 

+1 1.37 +2 Sree 
B +3 0.20 te oe 
Ba 0 2.10 0.47 
Mabe e pe Cr 0 1.25 
Pe +6 0.52 
7 $31 eG 6 2.55 
+1 1.65 
Tie ORE Sa joie 0 1.27 

Br 0 1.19 
i 0.96 

+7 0.39 
1 er +2 0.70 
= 1 "96 Dy +3 1.07 
C 0 ores oe 1.04 
+4 0.15 Ku +3 1.13 
—4 2.60 r 0 0.67 
Ca 0 OG idl 0.07 
+2 0.99 =i 1.33 
1.06 1.36 
Cb 0 1.43 | Fe 0 1.26 
+4 0.67 +2 nase 

0.69 

+5 0.69 +3 0.67 

0.70 





EFFECTIVE RADII OF ATOMS (Continued) 




















Element Charge ons | Element Charge perbe csi 
Ga | 0 1.33 | Mn 0 1.29 
eh 0.62 eo 6.30 
Gd i} 23 eb | . 

Ge | 0 1.22 -- nies 
| +4 0.44 +7 0.46 

| 0.53 
| —4 2.72 | Mec ue oe 
H a 2.08 16 0.62 
He 0 (0.93) | yy 0 0.71 
He 0 1.66 +45 0.11 
Hg | 0 1.46 = ie7t 
1.49 | Na 0 1.86 
+9 1.10 ar 0.95 
1.12 t > 0,98 
Ho i et 1.05 | Nad 32 Ge tals 
ii 0 1.36 Ne Or |. Gems 
1.40 | ni 0 1.24 

5 94 | 2 : 

ie NEL +2 0.69 
=I 2.16 0.78 
| 220 a8 0.35 
oO 0 0.60 
In a 78 a +6 0.09 
=o 1.32 
oe 1:40 
| Os 0 1.30 

Ir | 0 1.35 
| 1.34 
| 88s 4 86 
K | 0 2.23 | a. Fs ogee 
ae 1.33 45 0.34 
Kr 0 (1.69) ~3 2.12 
La +3 1.15 | pp 0 1.74 
1.22 +2 1.21 
Li | 0 1.56 1.32 
4 0.60 +4 0.84 
0.78 tl 2.15 
Mg 0 1.62 | Pda 0 1S 
+2 0.65 | Pr +3 1.16 
0.78 +4 0.92 
1.00 








EFFECTIVE RADII OF ATOMS (Continued) 




















Element Charge oes | Element Charge eee 
Pt rips 1.38.1 Te 0 1.33 
Rb 0 2.36 1.43 
+1 1.48 +4 0.81 
1.49 | 0.89 
Rh 0 1.34 | +6 0.56 
1.35 | —2 2.03 
+3 0.69 | 2.21 
Ra 0 Loe TH 0 1.80 
1.34 | 1.82 
+4 0.63 +4 1.02 
0.65 1.10 
Ss 0 1.02 | Ti 0 1.49 
104 al +4 0.64 
+6 0.29 0.68 
0.34 1 T 0 1.99 
oho) ia74 ey 1.44 
1.84 | 1.51 
Sa, Sm 3 tats +3 0.95 
Sb 0 LGe Go 1206 
ig 0.90 Tm +3 1.04 
is 0.62 | U +4 0.97 
<5 2.45 1.05 
Se 0 151. AG 0 1.32 
+3) 0.81 | +4 0.59 
0.83 0.61 
Se 0 ee +5 0.59 
1.17 4 Wi 0 1.37 
+6 | 0.42 +4 0.66 
=) 1.91 | 0.68 
1.98 | +6 0.88 
Si 0 1-18 | Xe 0 (1.90) 
+4 0.39 | > 9% 
0.41 oe Nene 
—# 2.71 | vp 43 1.00 
Sn 0 140% | zs 0 12 
+4 0.71 ay) ol 
es 2.94 1.34 
2a: 0.74 
Sr 0 1.95 0.83 
+2 Be | By 0 1.60 
: 1.62 
Ta 0 1.42 4 
1,44 *s , Be 
; 1 
1 
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ABBREVIATIONS AND SYMBOLS 


Abbreviations 


The following list of abbreviations is intended to cover those in common use 
Symbols are presented in a separate list following 


in ehemistry and physics. 


the abbreviations. 


A. 


° 


A 

a 

a. 
abs. 
abt. 
a.c. 


acet. 
acet. a. 
al. 
alk. 
alt. 
amal, 


amor. 07 
amorph. 

‘amp. 

anh. 

antilog 

ap. 

appr. 

aq. 


aq. reg. 

asym. 

atm. or 
atmos. 


At. No. 
At. Wt. 
aux. 
Ay. 
av. or 
avoir. 
bar. 
bbl. 


bd 
Bé 
B.G. 
b.h.p. 
bl. 

blk. 
B.M. 
b.p. 

br. 
BTU 
bu. 
B.W.G. 
bz. 


c. 
ca 


Acre 
° 
Angstrém unit 


Alternating cur- 
rent 

Acetone 

Acetic acid 

Alcohol 

Alkali 

Altitude 

Amalgam; 
amalgamated 


Amorphous 
Ampere 
Anhydrous 
Antilogarithm 
Apothecaries’ 
Approximately 
Aqua; aqueous; 
water 
Aqua regia 
Asymmetrical 


Atmosphere 
(atmos- 
pheric) 
Atomic number 
Atomic weight 
Auxiliary 
Average 


Avoirdupois 
Barometer 


Beaumé (de- 
grees) 

Birmingham 
gauge (hoop 
and sheet) 

Brake horse 


Board measure 
Boiling point 
Brown | 
British thermal 
unit 
Bushel 
Birmingham 
wire gauge 
Benzene 
Centigrade 
Carat; centi- 
Cold 
Candle 











ca. 


cal, 
CC. OF C.C. 


ed. 
¢. em 


Cent. 
centi- 


cf, 
c.f.m. 


cgs 


egse 
cgsm 


ch. 

chl. 

cir. 
circum. 
el 

cm 

cm? 


em’ 


cm. 
coef. 
colog 
colorl. 
comm’! 
conc. 
cond. 
const. 


cos7t 


cosec 
cosh 


cosh! 
cot 
cot"! 
coth 
coth™! 


Circa, about; 
approximate- 


y 
Calorie (gram) 
Cubic centi- 
meter 
Cord 
Cubic centi- 
meter 
Centigrade 
Prefix meaning 
1/100 
Confer, compare 
Cubic foot per 
minute 
Centimeter- 
gram-second 
system of 
units 
Cgs electro- 
static system 
Cgs electromag- 
netic system 
Chain 
Chloroform 
Circular 
Cirumference 
Centiliter 
Centimeter 
Square centi- 
meter 
Cubic centi- 
meter 
Circular mil 
Coefficient 
Cologarithm 
Colorless 
Commercial 
Concentrated 
Condensing 
Constant 
Cosine 
Arc or angle 
whose cosine 
is...; ‘anti- 
cosine of; in- 
verse cosine of 
Cosecant 
Hyperbolic 
cosine 
Inverse hyper- 
bolic cosine 
Cotangent 
Are or angle 
whose cotan- 
gentis... 
Hyperbolic co- 
tangent 


Inverse hyper- | 
cotan- ) 


bolic 
gent 
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covers 
Cp. 


ery. or 


cryst. 


ese" 


esch 


esch-t 


‘Coversed sine 


Candle power; 
circular 
pitch; center 
of pressure 

Crystalline; 
crystals 

Cosecant 

Are or angle 
whose cose- 
cant is... 

Hyperbolic co- 
secant 

Inverse hyper- 
bolic cose- 
cant 

Centigrade 
thermal unit 

Cubic 

Cubic centi- 
meter 

Cubic foot 

Cubic inch 

Cubic meter 

Cubic yard 

Hundredweight 

Cylinder 

Derivative; deci- 

Decomposes; 
day 

Dextrorotary 

Direct current 

Decomposes 

Prefix meaning 
1/10 

Definition (s) 

Thermometric 
degree; abso- 
lute C unless 
contrary is in- 
dicated 

Prefix meaning 
10 

Deliquescent 

Density 


Decigram 
Diameter 
Dilute 
Dissolved 
Deka- 
Dark 
Dekagram 
Dekaliter 
Dekameter 
Square deka- 
meter 
Cubic deka- 
meter 
Dekastere 
Deciliter 


ABBREVIATIONS AND SYMBOLS (Continued) 
Abbreviations (Continued) 


emf or 
emf. 
es 


etc. 
eth. 


eth. acet. 
et. seq. 


evap. 
exp 
exp. 


exsec 


fahr. 
fath. 
feath. 


fluores, 
fps 


fpse 


Decimeter 

Square deci- 
meter 

Cubic decimeter 

Diametral 
pitch; double 
pole 

Dram 

Dram, apothe- 
caries’ 

Dram, avoirdu- 
pois 

Dram, fluid 


Dram, troy 


Decistere 
Pennyweight 
Efflorescent 
Ezempli gratia, 
for example 
Effective horse 
power 
Elastic limit 
Cgsm unit of 
quantity of 
electricity 
Electromotive 
force 
Electrostatic or 
egse unit of 
quantity of 
electricity 
Et. cetera, and 
so forth 
Ether 
Ethyl acetate 
Et sequentes, 
and the fol- 
lowing 
Evaporation 
Excess 
Exponential 
function 
Explodes 
Exterior secant 
Fahrenheit 
From 
Fahrenheit 
athom 
Feathery 
Friction 
horse power 
Firkin 
Fluid 
Dram, fluid 
Ounce, fluid 
Fluorescent 
Foot-pound- 
second sys- 
tem of units 
Foot-pound- 
second  elec- 
trostatic sys- 
tem 





fpsm 


ft. 
ft2 
ft.8 
ft.-lb. 
fur. 


gz 
g-cal. or 


g.-cal. 


gal. 
gel. 


hecto- 
hex. 


bhd. 


hm2 
hm3 


hor. or 
horiz. 


=p. 
HP or 
h.p. ~hr. 


hr. 
hyg. 


i, 
ibid. 


i.e. 
ign. 
i.h.p. 


in, 
in2 
in.3 
ine, 
in.-lb. 
insol. 
Int. 
iso. 
isom. 
isoth. 
k 


Foot-pound- 
second elec- 
tromagnetic 
system 

Factor of safety 

Foot 

Square foot 

Cubic foot 

Foot-pound 

Furlong 

Gravitation 
constant 

Gram 

Gram calorie 


Gallon 
Gelatinous 
Gill 
Glacial 
Glittering 
Glycerine 
Gram 
Gray; grain 
Green 
Gyration 
Hecto- 
Hot; hour 
Hectare 
Prefix meaning 
00 


Hexagonal 
Hectogram 
Hogshead 
Hectoliter 
Hectometer 
Square 
hectometer 
Cubie 
hectometer 
Horizontal 


High-Pressure 
Horse power 


Horse power- 
hour 
pete P 
ygroscopic 
Insoluble 
Tbidem, in the 
same place 
Td est, that is 
Ignites 
Indicated horse 
power 
Indigo; inch 
Square inch 
Cubic inch 
Inclusive 
Inch-pound 
Insoluble 
International 
Isotropic 
Isometric 
Isothermal 
Kilo- 
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kg 
kg-cal. 


kg-m 
kilo- 


kl 
km 
km2 


lem 
kva. 


kw. 
oy hr. 


Ib 

1 

lat. 
Ib. 

Ib. ap. 


Ib. av. 


lb. t. 
leaf. 
gr. 


lin. 
liq. 
lim. 
In 


log orlog. 


Oe 


logio 


long. 
ine: 
It. : 
lust. 
mm 

m 

m? 

m3 

m. 

m. 
max. 
med. 
meth. 
meth. al, 
m.¢.p. 


met, 
mg 


Kilogram 

Kilogram- 
calorie 

Kilogram-meter 

Prefix meaning 
1,000 

Kiloliter 

Kilometer 

Square kilo- 
Ineter 

Cubic kilometer 

Kilovolt- 
ampere 

Kilowatt 

Kilowatt-hour 

Liter 

Long 

Laevorotary 

Latitude 

Pound 

Pound, apothe- 
caries’ 

Pound, avoirdu- 
pois 

Pound, troy 

Leaflets 

Ligroin 

Link 

Linear 

Liquid 

Limit 

Natural hyper- 
bolic or 
Napierian 
logarithm 

Logarithm 

Logarithm to 
the base e: 
natural, hy- 

rbolic or 
apierian 

logarithm 

Common 
logarithm; 
logarithm to 
the base 10 

Longitude 

Long 

Low-pressure 

Light 

Lustrous 

Minim or drop 

Meter; —_milli- 

Square meter 

Cubic meter 

Minute 

Meta- 

Maximum 

Medium 

Methyl 

Methyl aleohol 

Mean effective 
pressure 

Metallic 

Milligram 


ABBREVIATIONS AND SYMBOLS (Continued) 
Abbreviations (Continued) 


m.h.c.p. 


mi. 


micro- 


micro- 
micro 
milli- 


milli- 
micro- 

min or 
min. 

min, 


ml 

m.l.h. 
cp. 

mm 


9 


mm? 
mm’ 
muinf or 

mmf. 
mol, 
Mol. Wt. 
monocl. 
m.p. 
™.8.C.p. 
myria- 
mu 


N 


Mean horizon- 
tal candle 
power 

Mile 

Microscopic 

Prefix meaning 
1/1,000,000 
or 1076 

Prefix meaning 
10712 


Prefix meaning 
1/1,000 

Prefix meaning 
10° 


Minute 


Minim; mini- 
mum; mineral 
Milliliter 
Mean lower 
hemispherical 
candle power 
Millimeter 
Square milli- 
meter 
Cubie milli- 
meter 
Magnetomotive 
force 
Molecule 
Molecular 
weight 
Monoclinic 
Melting point 
Mean spherical 
candle power 
Prefix meaning 
10,000 or 104 
Millimicron; 
millimicro- 
Numeric; num- 
ber (in mathe- 
matical  ta- 
bles) 
Normal 
Refractive 
index 
Needles 
Ortho- 
Observer 
Octahedral 
Oil of turpen- 
tine 


Ounce, apothe- 
caries’ 

Ounce, 
dupois 

Ounce, fluid 


avoir- 


Ounce, troy 


Para- 
Pale 
Per cent 





precip. or 
ytd 

p. sol. 

pt. 

purp. 

pyr. 

Q 

q 

qt. 

q.v. 


R 

rac 

rad 
rad. 

rd. 

reg. 
rev. 
rhbdr. 
rhomb. 
R.M.S, 


r.p.m. 


Ss. ap. or 

sat. or 
sat’d 

se 

sec or 
sec. 


sec 
sec! 
sech 
sech-1 
segm. 
sin 
sin7 
sinh 
sinh 


sl. 
sm. 


Perpendicular 
Power factor 
Peck 

Plates 
Powder 
Prisms 
Precipitated 


Partly soluble 
Point; pint 
Purple 
Pyridine 
Quantity 
Quintal 
Quart 
Quod vide, 
which see 
Réaumur; 
radioactive 
mineral 
Racemic 
Radian, meas- 
ure of angle 
Radius 
Rod 
Regular 
Revolution 
Rhombohedral 
Rhombic or or- 
thorhombie 
Square root of 
mean square 
Revolutions per 
: minute 
Scruple;soluble; 
second 
Scruple, apothe- 
caries’ 
Saturated 


Scales 


. Siemens unit 


Second (mean 
solar unless 
contrary is 
stated) 

Secant 

Are or angle 
whose secant 
iss 

Hyperbolic 
secant 

Inverse hyper- 
bolic secant 

Segment 

Short 

Sine 

Are or angle 
whose sine is 


Hyperbolic sine 

Inverse hyper- 
bolic sine 

Slightly 

Small 
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tanh 
tanh— 


temp. 
tetr. or 


tetrag. 


tn. 
tr. 
tricl. 
trig. 
trim. 


turp. 
Two 


ult. 
uns. 
US. 


Solution; 
soluble 
Solution 
Specific 
Specification 
Specific gravity 
Square 
Square chain 
Square foot 
Square inch 
Square mile 
Square rod 
Square yard 
Standard 
Sublimes 
Symmetrica! 
Metric ton 
Troy 
Tablets 


Tangent 

Arc or angle 
whose tan- 
gent is . 

Hyperbolic tan- 
gent 

Inverse hyper- 
bolic tangent 

Temperature 

Tetragonal 


Ton 
Transition 
Triclinic 
Trigonal 


_Trimetric 


Tensile strength 
Turpentine 
Degrees Twad- 
dell, hydrom- 
eter scale 
Ultimate 
Unsymmetrical 
United States of 
America; 
universal sys- 
tem of lens 
apertures 
Very 
Vide, see 
Velocity 


Versed sine 

Vertical 

Viscous 

Volume 

Volatilizes 

Water 

White 

Weight 

Yard 

Yellow 

Year 

Micron; micro- 

Micromicron; 
micromicro- 


ABBREVIATIONS AND SYMBOLS (Continued) 


Symbols 


The following list of symbols is rearranged from a report of the Committee 
on Letter Symbols and Abbreviations of the American Association of Physics 
Teachers, H. K. Hughes chairman, published in the American Journal of 
Physics 8, 300-315, 1940. 

Symbols or definitions in parentheses are those whose use is discouraged 


by the committee. 


Symbols or meanings indicated by an asterisk (*) are 


not recommended.by the committee but have been added to the list for the 
sake of completeness. 


voy 
AAs 
A,b 


ar 

« (subscript) 

av (subseript or bar 
over symbol) 

a 


i) 


Tan & 
Co 


br 

ral 

Che 6) 
(€o) 

c 


ce (with suitable 
subscripts) 
(0) 


e (subscript) 


English Letter Symbols 


Magnetic vector potential. 

Normal atmosphere*. 

Atmosphere, 45° latitude*. 

Helmholtz funetion or maximum isothermal work func- 
tion or Helmholtz free energy [= U — TS]; refract- 
ing angle of prism; area; amplitude; strength of simple 
acoustic source; atomic ‘weight. 


Power gain of “amplifier; jpower amplification of 
amplifier, 

Voltage gain of amplifier; voltage amplification of 
amplifier. 


Richardson equation factors [J; = AT? exp (—b/T)]. 

Linear acceleration. 

Width of slit, transparent portion; semimajor axis of 
ellipse; radius of tube, disk or membrane, acous.; 
coefficient of accommodation; mean absorption 
coefficient for a room, acous.; absorption coefficient 
[Iz = Io exp (—az)]; chemical activity; aperture, 
opties. 

Bohr radius [= h2/422me?]. 

Adsorbed. 


Average value (e.g., I, Iav). 


Van der Waals constants. 

Magnetic flux density or induction; magnetic induction 
density. 

Density of electric charge of magnetic flux [d@/d4A]; 
brightness or luminance [= dI/dA cos 6]. 

Susceptance or reciprocal of reactance. 

Steradiancy or steradiance [= dW/dw]. 

Semiminor axis of ellipse; closest possible distance of 
approach (in Rutherford seattering formula); first 
Wien displacement constant [= AmT]; breadth or 
width. 

Second Wien displacement constant [= Jm/AT®]. 

Root-mean square velocity. 

Molar thermal capacity; normality; (rms speed); capa- 
citance or permittance; compliance. 
Molecular heat at constant pressure, 

volume*, 

Most probable velocity. 

Velocity of light in vacuum; specific heat or thermal 
capacity; coefficient of induction, or partial capaci- 
tance; distance from neutral axis to extreme fiber 
(beams); velocity of sound or other waves; acoustic 
conductivity of an opening; concentration of solutions. 

Partial capacitance. 


at constant 


Most probable speed. 
Specific heat or thermal capacity for constant pressure. 
Specific heat or thermal capacity for constant volume. 
Planck radiation law constants [J,, = AciA~5/(exp c2/ 
AT — 1)}. 
Cathode; critical properties. 
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D, D/4x 


eI.| 


segs 
= 


(fo) 


fr 


I, F 
f (subscript) 
T, 


g 


99 
Japs (gm) 
gL 
Ip 
Ys 


945 


English Letter Symbols (Continued) 


Displacement; displacement flux density; electric flux 
density [= sD - dAJ; electric induction density. 

Displacement current. 

Derivative operator. 

Minimum deviation angle; coefficient of diffusion, fluid; 
diameter; optical density [= logio Io/I]; power of lens 
system or refracting power [= n/f diopters]; relative 
density; density of electric flux [= dW/dA]; optical 
eeu ine angular dispersion [= dé@/d\]; (density 

= m/V)). 

Differential operator. 

Distance between corresponding points of grating; dis- 
tance between lens units in an optical system; inter- 
planar distance (Bragg law); spacing of Bragg planes 
in a crystal. 


Specific gravity at temperature ft, with reference to 
water at temperature fi*. 

Electric potential gradient; electric field strength or 
intensity. 

INumination or illuminance [= d/’/dA]; total energy, 
other than work; electromotive force or electromo- 
tance or emf; Young’s modulus of elasticity; (internal 
or intrinsic energy, thermodyn). 

Kinetic energy. 

Potential energy. 

Total energy of vibration. 

Trradiancy or irradiance [= d®/dA or dP/d.A, w cm~?]. 

Electric potential gradient; electric field strength or 
intensity. 

Eccentricity of ellipse; probable error; base of natural 
logarithms [= 2.718 . . . ]; modulus of electronic 
charge; coefficient of restitution or resilience. 

Force. 

Force in a string or membrane; luminous flux [= dQ/df], 
hyperfine quantum number [= I + J]; Faraday con- 
stant or equivalent; formality; (weight); (Helmholtz 
function or maximum isothermal work function or 
Helmholtz free energy [= U — T7'S]). 

Gravitational force. 

Magnetomotive force or magnetic scalar potential. 

Relative humidity; fugacity; frequency (electric cir- 
cuits, mechanics, sound); focal length of object space; 
coefficient of friction, if » designates the Poisson ratio; 
i ale of freedom, kinetie theory and Gibbs phase 
rule, 

Photoelectric threshold frequency. 

Natural or resonant frequency. 

Focal length of image space. 

Function; distribution function. 

Filament. 

Newtonian gravitational constant; Gibbs free energy, 
Gibbs function or free enthalpy [= H — TS}. 

Landé factor; statistical weight or degeneracy; gyro- 
magnetic ratio; gravitational acceleration. 

Grid or input conductance. 

Grid-plate transconductance, real part of grid-plate 
transadmittance. 

Gravitational acceleration, local value. 

Plate or output conductance. 

Gravitational acceleration, standard value [= 980.665 
em sec~?], 

a acceleration 45° value [= 980.616 cm 
sec 2]. 
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English Letter Symbols (Continued) 


G,9 
g (subscript) 
H 


H 
HT 


HG 
h 


h 

(Peele 

il= nh], hol = nk], 
hal = nl] 

» (subscript) 

H 


Io 


Ta 

Ts 

Izy, ete. 

I, Tez, ete. 
’ av 

T, (Ipk) 

Im, (Imax) 


a 


Je) 
A GS) 
i 


Reciprocal resistance or conductance; electric 
conductance. 

Reference to gas or vapor. 

Magnetic field strength or intensity. 

Hamiltonian function or operator. 

Irradiancy or irradiance [= d@/dA or dP/dA, w em? : 
Hessian function; with suitable subscript, Hermitian 
function; heat content or enthalpy; Henry law con- 
stant; Boltzmann function niin ni |. 

t 

Perturbing Hamiltonian function or operator. 

Head, hydrodyn; radius of lens zone; Planck constant: 
degree of hydrolysis, electrolytes; depth or height. 

Dirac h[= h/2z]. 

Miller indices. 

Bragg reflection indices. 


Heater. 


Rectangular areal moment of inertia i Sua]; integra- 
tion constant of Gibbs function equation; luminous 
intensity or candlepower [= dF/dw, lu/steradian]; 
nuclear spin; strength of magnetic shell; acoustic 
intensity, e.g., erg cm~?2 sec]; activity at time t, 
radioactivity; conduction current; steady direct cur- 
rent; rms or effective current; convection current. 

Initial luminous intensity; initial activity, radio- 
activity. 

Quiescent current. 

Saturation current; total electron emission or saturation. 

Product of inertia. 

Moment of inertia. 

Average current. 

Peak current. 

Maximum current. 

Unit vector in X-direction. 

Mole factor or van’t Hoff coefficient; inertia of photo- 
graphic plate; vapor pressure constant. 

Instantaneous current. 

Electric Joule equivalent. 

Jacobian determinant; mechanical equivalent of heat or 
Joule equivalent; polar areal moment of inertia 


— fred Aj; number of equivalents; total inner quan- 
tum number; radiant intensity [= dé/dw = dP/de]; 
total emissive power; variable action; (moment of 
inertia). 

Spectral radiant intensity [= dJ/dy]. 

Monochromatic emissive power. 


Unit vector in Y-direction. 

ae seep number; inverse Jacobian determinant 
TEL . 

Karat*; Kelvin, or absolute C scale of temperature*. 

Visibility factor or luminosity or monochromatic 
luminous efficiency [= F)/P, = F)/®)lu w7). 

Extinction coefficient or index [= (l/x) logio Io/I]; Kerr 
constant; luminous efficiency [= F/P = F'/®]; equilib- 
rium constant, products/reactants; curvature. 

Hydrolysis constant. 

Unit vector in Z-direction. 

Volume modulus of elasticity ; molecular gas constant or 
Boltzmann constant; torque«per unit twist or torsion 
constant; magnetic volume susceptibility [M = kH); 
wave-length constant {= 2r/\|; load per unit 
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ko 


Ne 


In 


L 
Lt 
l 


lo 

lr 

i 

z (subscript) 
M 


M 


M, M 
Mi, Mi; 


Mi 
m 


Me 

mH 

mi 

mo 

mt 

m OF max (sub- 
scripts) | 

min (subscript) 
0 


N 


No 
N1,2... 


N%,2... 


displacement; magnetic susceptibility; radius of gyra- 
tion; Haat se force per unit displacement; spring 
constant | = —F/s); force constant [= —F'/s]; specific 
reaction velocity, specific reaction rate or reaction 
velocity constant; velocity coefficient of chemical reac- 
tion*; thermal conductivity; coefficient or factor of 
compressibility; coupling coefficient. 

Grid conductance at zero frequency and constant plate 
potential [= (dtg/ 4%)», ). 

Plate conductance at zero frequency and constant grid 
potential [= (dip/dvp) vg 

Torque*. 

Lagrange function or Lagrangian or kinetic potentia! 
(= Ex — E>]; total azimuthal or orbital quantum 
number; relative heat content; total heat of fusion or 
vaporization; inductance; with suitable subscript, 
Laguerre function; Lorentz unit [= Be/4a mc?|; 
(standard density, referred to gs = 980.665 cm sec™? 
at 0°C, 1Az). 

Mutual inductance. 


Heat of fusion or vaporization, per mole. 

Length of heat flow path. 

Free path; azimuthal or orbital quantum number; heat 
of fusion or vaporization per unit mass; length of 
vibrating string, rod or tube; length. 

Length rest. 

Tait free path. 


Heat of fusion or vaporization per molecule; mean free 
path. 

Reference to liquid. 

Intensity of magnetization, magnetization or magne- 
tic polarization. 

Mutual inductanee; total mass; mass per mole; total 
magnetic quantum number, 


Molecular weight. 


Ionic molecular weight, if necessary to distinguish 
between ions and neutrals. 

Molecular rotatory power*. 

Molecular magnetic rotatory power*. 

Moment of atom, dipole or molecule; magnetic moment, 
total. 

Order of spectrum; number of phases, elec. circuits; 
magnetic quantum number; magnification; mass of 
molecule; modulation factor; mass of electron; mass*; 
(strength of magnetic pole). 

Flectronic mass, when m is magnetic quantum number, 

Mass of a hy drogen atom*, 

Longitudinal mass [= mo/(1 — 6?) 3. 

Rest mass. 


1 
Transverse mass [= mo/(1 — 8?)?] 
Maximum. 


Minimum, 

Avogadro’s number*, 

Safety factor; number of turns or of conductors; number 
of molecules; total number of lines of a grating; num- 
ber of atoms or nuclei at time t, radioactivity; nor- 
malization factor, probability. 

Initial number of atoms or nuclei, radioactivity. 

Number of atoms or nuclei, if more than one type is 
considered. 

Initial number of atoms or nuclei, if more than one type 
is considered, radioactivity. 
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N, No 


n 


De p 
p (subscript) 


English Letter Symbols (Continued) 


Number of molecules per gram-molecule, 0°C, 1A, or 
Avogadro number. 

Number; number of components, Gibbs phase rule; 
number of molecules per unit volume or molecular 
concentration; number of moles; number of revolu- 
tions or rotations per unit time; principal quantum 
number; rotational frequency [rev/time]; rigidity or 
shear modulus of elasticity; refractive index; (order of 
spectrum); molecular concentration or molecular 
density [= no./cm%]; (angular frequency without 
damping). 

Group refractive index. 

Number of molecules per cubic centimeter O°C, 1A; 
or Loschmidt number. 

Angular frequency of free vibration with damping. 

Transport number for anion, kation*. 

Atomic weight of oxygen*. 

Opacity, reciprocal of absorptance. 

Electric polarization. 

Surface polarization or strength of double layer, electric. 

Probability; active power, elec.; power, used with same 
system of subseripts as for potential difference except 
that P unmodified signifies average power; radiant 
power or flux [= dU/dét]; amplitude of simple har- 
monic pressure, acous. 

Input power. 

Legendre polynomial. 

Static pressure, acous.; output power. 

Plate power. 

Generalized momentum; electric moment of atom, 
molecule or dipole; total electric moment. 

Heaviside time operator [= d/df]. 

Vapor pressure; partial potential coefficient; varying 
pressure, acous.; partial pressure; impact parameter, 
Rutherford séattering formula; number of pairs of 
magnetic poles, elec. mach.; distance between a prin- 
cipal plane of a lens system and the appropriate prin- 
cipal plane of a unit; generalized momentum; strength 
of magnetic pole; pressure; osmotic pressure; potential 
coefficient; (angular frequency of impressed force). 

Critical pressure. 

Plate. 


Figure of merit of reactance [= X/R); electric quadru- 
pole moment; thermoelectric power; luminous energy 


[= frat; quantity of heat; quantity of light or 
luminous energy; Q-factor, or quality factor, of 
reactor [= X/R]; moment of area [= Syd A]. 

Generalized coordinate; heat entering system. 

Electric charge; quantity of electric charge. 

Gas constant [= pV/nT']; thermal resistance; Rydberg 
constant; radiation resistance; range, radioactivity; 
rotational quantum number; acoustic resistance; 
(radius of tube, disk or membrane, acous.). 

Rydberg constant at infinite mass. 

Reluctance; radiancy or radiant emittance or radiance 
or radiant flux density [= d®/dA = dP/dA, w/area]. 

Radius vector; position vector. 

Residual of an observation; radial distance; nuclear 
radius; radius; relative humidity; specific acoustic 
resistance [= R/A]; spherical coordinates 6[ = colati- 
tude], A[= latitude], o[ = longitude]. 

Plate resistance 

Electric resistance. 

Polar coordinates. 

Cylindrical coordinates, 
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r (subseript) 
S 


2) 


Sp 


sf 


Sasz7o, S270 
s (subscript) 
T 


va 


To 
t 


to 

te; Ic 

1 (sabscript) 
U 


0 


a 


w 

u, Uy 
u, Wy 
Un, Ug 
U, Ua» 
U, Ut 
U, Wav 


English Letter Symbols (Continued) 


Reduced properties. 

Area; total spin; static sensitivity of photoelectric tube; 
reciprocal capacitance or elastance; total spin quan- 
tum number, strictly speaking, spin is not a quantum 
number; entropy; action; effective molecular cross 
section; area of cross section, walls, acous. 

Linear displacement. 

Length of are or path; linear distance; spin quantum 
number, strictly speaking, spin is not a quantum 
number; dynamic sensitivity of photoelectric tube; 
slip; spin; displacement in general; distance between 
object and corresponding principal plane; object dis- 
tance, optics; acoustic condensation. 

Transconductance at zero frequency and constant plate 
potential [= (d7p/dv%,Q) vp]. 

Image distance; distance between image and corres- 
ponding principal plane. 

2870 tungsten sensitivity of photoelectric tube. 

Reference to solid. 

Torque*. 

Kelvin temperature; reverberation time; half-life, 
radioactivity; period of a periodic motion; oscillation 
period; (kinetic energy; force in a string or 
membrane). 

Absolute temperature of ice-point; absolute ice-point. 

ice length of prism base; transmission coefficient 

= I,/Io = exp (—aa)]; ordinary temperature. 

One ice-point. 

Critical temperature. 

Transition between polymorphic forms. 

Radiant energy; potential energy; total energy, other 
than work; internal or intrinsic energy, thermodyn. 

Velocity; linear or particle velocity; with suitable sub- 
script, ionic velocity; (component "of linear or particle 
velocity). 

Initial velocity. 

Component of linear or particle velocity; rectangular 
component of velocity. 


Most probable velocity. 


Root-mean-square velocity. 

Linear or particle speed; speed; density of radiant 
energy [= dU/dJ]; reaction velocity [= —dc/dt]; 
time-independent wave function. 

Initial speed. 

Most probable speed. 


Rms speed. 

Group velocity. 
Velocity at iime ¢. 
Phase or wave velocity. 


Average velocity. 

Speed at time t. 

Average speed. 

Volume; volume of a cavity or room; rms or effective 
potential difference; steady d.c. potential difference; 
molecular volume; "shearing force in beam section; 
electric potential; specific magnetic rotation or 
Verdet constant; configuration-space volume; atomic 
volume; (time- dependent variable in Hamilton- 
Jacobi equation; electromotive force or electromo- 
tance or emf; potential energy). 

Critical volume. 

Excitation potential; excitation potential difference. 

Ionization potential. 

Volume of perfect gas, 0°C, An. 

Quiescent potential difference. 


2697 
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Vi,u,2 


i+ 


v 


vo 
vo 


é 


Vi 
m(} max) 
’ Vav 

, (V pk) 
Vo 

Vv, Vi 

Vs Va» 

v, TE 

Ve, Ur 
T, Vav 


: 
“ 
: 
V 
‘- 
v, 
(w) 


ry Uy 2% 
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English Letter Symbols( Continued) 


Seebeck potential difference. 
Thomson potential difference. 
Contact or Volta potential difference. 
Peltier potential difference. 


Maximum peak potential difference. 

Velocity; linear or particle velocity; (component of 
linear or particle velocity). 

Initial velocity. 

Component of linear or particle velocity; rectangular 
component of velocity. 

Most probable velocity. 

Root-mean-square velocity. 

Specific volume [\’/m)]; linear or particle speed; speed; 
velocity of sound or other waves; vibrational quan- 
tum number; instantaneous potential difference. 

Initial speed. 

Volume per gram mole of ideal gas at 0°C and A,*. 

Most probable speed. 


Rms speed. 
Inner potential, metals. 
Maximum potential difference. 


Average potential difference. 


Peak potential difference. 

Group velocity. 

Velocity at time f. 

Average velocity. 

Speed at time ¢. 

Critical volume, reduced volume*. 

Average speed. 

Radiant emittance or radiant flux density or radiancy 
or radiance [= d@/dA = dP/dA, w/area]; time- 
dependent variable in Hamilton-Jacobi equation; 
(weight). : 

Phase or wave velocity; component of linear or particle 
velocity. 

Weight; mixing ratio or water-vapor content; net work 
function. 

Gross work function. 

Work. 

Volume displacement, acous.; acoustic reactance. 

Capacitive reactance. 

Inductive reactance. ‘ 

Distance between object and principal focus of object 
space; specific acoustic reactance |= X/ A]. 

Distance between image and principal focus of image 
space. 

Rectangular coordinates; variable. 

Young’s modulus of elasticity; admittance or reciprocal 
impedance. 

Associated Legendre polynomial or spherical function 
[= Pi.n(@) exp im g]. 

Super-compressibility factor; length of object, optics; 
variable; (depth or height). 

Grid or input admittance or reciprocal impedance with 
plate-load [= gg — joy]. 

Grid-plate transadmittance [= ggp — jbypl. 

Plate or output, admittance or reciprocal impedance 
l= 9p — jb>]). c 

Length of image; image size. 

Gram-equivalent weight; radius of image of a point; 
modulus of section [= I/c, where c is distance of 
neutral axis from extreme fiber]; number of molecular 
collisions per unit time or collision frequency; coeffi- 
cient of relative viscosity, referred to water; atomic 
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a 


a, a 
a, a’, ay 


r 


bm 


€h, €c 


€, €r 


English Letter Symbols (Continued) 


number; acoustie impedance; radius of circle of least 
confusion. 

Variable; electrochemical equivalent; valence; specific 
acoustic impedance [= Z/ A]. 


Greek Letter Symbols 


Angular acceleration. 

Half-angle subtended by point object at objective of microscope; 
thermal coefficient of resistance; end correction for a tube, 
acous.; fine-structure or Sommerfeld constant [= ch/2ze?]; 
specific rotatory power [= @/lc]; degree of dissociation or ioni- 
zation, electrolytes; linear expansivity or linear coefficient of 
expansion; absorption or absorption factor [= Fa/Fi]; absorp- 
tion coefficient of absorbing material, acous.; angular resolving 
power of telescope; attenuation constant [y = @ + js]; tem- 
perature coefficient of resistance; coefficient of recombination: 
(plane angle). 

Coefficient of thermal expansion or expansivity of a gas. 

Linear coefficient of thermal expansion or linear expansivity. 

Volume expansivity or coefficient of expansion. 

Phase constant [y = a + §8]; w/c; pressure coefficient; 1/k7T; 
ratio of speed to speed of light |= v/c]; relativity ratio |= v/e}; 
specific heat constant*; (plane angle). 

Reciprocal inductance [= 1/Z]. 

Coefficient of surface tension; propagation constant [= a + js}; 
weightivity or specific weight [w/\]|; ratio of specific heat or 
thermal capacity [= cp/cy]; adiabatic exponent [pVY = const.}; 
angular magnification [= tan u’/tan uJ]; contrast of photo- 
graphic emulsion; electric conductivity [i = y£]. 

Optical length of microscope tube; quadratic discriminant 
[= b2 — 4ac]; difference in optical path; distance between adja- 
cent principal foci of two lens units; small finite change opera- 
tor; cubic discriminant [= (62/4) + (a*/27)]. 

Piezoelectric strain constant or modulus; deflection or total 
elongation; total thermal expansion; frequency deviation 
[= Af/f,]; galvanometer deflection; variation operator; angle 
of deviation; beam deflection or sag. 

Minimum deviation angle. 

Piezoelectric stress constant; molecular kinetic energy, average 
[ = 3m¥2]; base of natural logarithms [= 2.718 . . .]; self- 
energy [ = mc?]; dielectric coefficient or permittivity or capaci- 
tivity; epoch angle. 

Electrode potential above that of normal hydrogen, of normal 
calomel, electrode*. 

Relative dielectric coefficient or specific inductive capacity. 

Coefficient of viscosity; efficiency ; electric susceptibility |P = Gl. 

Current efficiency, electrolysis [= Juseful/Itotal]- 

Voltage efficiency [= Vtheor/Vactual], electrolysis. 

Transverse displacement, acous. 

Angular displacement. 

Angle of contact; polar coordinate angle; polar angle, colatitude; 
angle of optical rotation; angular distance; plane angle; angle of 
diffraction; glancing angle; (Kelvin temperature; ordinary 
temperature). 

Electric conductivity [i = «E]; volume modulus of elasticity; 
coefficient or factor of compressibility; susceptibility, magne- 
tie*; absorption index [= (A/47x) In Io/I). 

Nuclear dissociation energy; permeance [= L/N%]; equivalent 
conductivity, mho/mole; spherical Laplace opexator 


| yés) ee ts) 4 1 o@& | 
sin 6 00 Soar Ty sin? 6 dg? 

Linear density [= m/J]; mass per unit length; free path; wave- 
length; latitude, colatitude = 4; disintegration constant 
(N = Noexp (— Xt)]; linear charge, density; (linear expansivity 
or linear coefficient of expansion). 
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ABBREVIATIONS AND SYMBOLS (Continued) 


Greek Letter Symbols (Continued) 


Wave-length of maximum monochromatic radiance of black- 
body at stated temperature*, 
Tait free path. 


Mean free path. 

Partial molal, or chemical potential Gibbs function [= dG/dan]; 
Joule-Thomson coefficient [= 07 /dp)z]; inductivity or abso- 
lute permeability; reduced mass [1/p = (1/mi) + (1/mz2)]; 
molecular conductivity; gas amplification factor, photoelectric 
tube; amplification factor [= — (@vp/dv,_)7p]; chemical potential 
[dG/dn]; coefficient of friction; grid control ratio, thyratrons; 
(refractive index; coefficient of diffusion, fluid), 

Group refractive index. 

Nuclear magneton [= yo/1838}. 

Bohr magneton [= eh/4xmc]. 

Coefficient of rolling friction. 

Coefficient of starting or static friction. 

Coefficient of sliding or kinetic friction. 

Relative magnetic permeability. 

Frequency, quantum theory of light; reluctivity [= 1/u]; recip- 
rocal dispersive power; kinematic viscosity coefficient 

= n/p}. 

Photoelectric threshold frequency. 

Rydberg’s fundamental frequency*. 

Propagation flux density. 

Longitudinal displacement, acous. 

Displacement components of sound-bearing particle; generalized 
curvilinear coordinates; moving Cartesian axes coordinates. 
Osmotic pressure; Peltier coefficient; Poynting veetor; continued 

product operator; Hertzian vector; reciprocal inductance. 

Pressure, used for total pressure when p represents vapor pres- 
sure; (osmotic pressure). 

Volume density of electric charge; reflectance or reflectivity or 
reflection factor [= F,/F i]; vapor density; resistivity or specific 
resistance; density [= m/V]; absolute humidity; radius of 
curvature; (mass per unit length; linear density |= m/l]; 
surface density [m/4A]). 

Convection current. 

Standard density, referred to gs = 980.665 em sec72 at 0°C, 1As. 

Exposure [= Et]. 

Specific magnetization [= M/p]; coefficient of surface tension; 
surface density [m/A]; effective molecular cross section; area: 
molecular diameter, collision; Poisson ratio; dispersion 
[= dn/da]; wave number; magnetic leakage coefficient; Stefan- 
Boltzmann constant [= J/T‘]; Thomson coefficient; electric 
conductivity [i = cE]; surface charge density. 

Unit vector tangent to path. 

Coupling coefficient; optical transmittance or transmission 
factor [= F:/Fi]; mean-life, radioactivity; modulus of decay 
[s = A cos (wt + ¢) exp (— t/r)]; time constant; dew-point 
temperature; (volume; time, used when ¢ is used for 
temperature). 

Dyadic in general. 

Magnetic flux of induction [[B - dA]; magnetic flux [= JB- dA); 
radiant power or flux [= dU/dé]. 

Function; net work function per unit charge or electron affinity 
[dg = dw/dg volts]; electromagnetic scalar potential; longi- 
tude; velocity potential, hydrodyn; fluidity, reciprocal of vis- 
cosity; angle between ray and normal in first medium; phase 
angle; (epoch angle). 

Gross work function per unit charge or gross electron affinity 
[dgg = dw,/dg volts]. 

Critical angle. 

Angle between ray and normal in second medium. 

Polarizing angle or principal angle of incidence in dielectrics. 

Specific magnetic susceptibility [= k/p], 
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ABBREVIATIONS AND SYMBOLS (Continued) 
Greek Letter Symbols (Continued) 


Planck function [= — A/T); electric flux of induction [= ii D-dAj; 
total flux of electric displacement [= sp - dAJ; total electric 


flux [= JD- dA]. 
Time-dependent wave function; azimuth angle, optics. 


Principal azimuth angle. 
Volume of phase space; ohm*, 


Relative molecular magnetic rotary power with reference to 


water*, ; 
Angular velocity. 


Pulsatance or periodicity; specific magnetic rotation or Verdet 
constant; dispersive power [= (nr — ne)/(np — 1)]; angular 
frequency of impressed force; angular frequency without 
damping; angular frequency, or periodicity or angular speed 


[= 27]; solid angle. 
Resonant periodicity. 
Angular frequency of free vibration with damping. 


Miscellaneous Symbols 


y, (Superscripts) Time derivatives, dots used over symbol. 
1/k 


1/R 


Thermal resistivity. 
Thermal conductance. 
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